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General introduction

PATIENTS WITH A SEVERE MENTAL ILLNESS 

The	 term	 ‘severe	mental	 illness’	 (SMI)	 is	 used	 to	 describe	 persons	 that	 suffer	 from	 a	
psychiatric	 illness	 for	a	prolonged	period	of	time	 that	 seriously	affects	 their	 social	and	
professional	 functioning	 and	 their	 functioning	 in	 community1.	 In	 the	 Netherlands,	
approximately	160.000	persons	aged	between	18	and	65	years	are	diagnosed	with	SMI1.	
Two-third	of	these	patients	is	diagnosed	with	a	psychotic	disorder,	such	as	schizophrenia	
or	 affective	 psychosis,	 and	 might	 experience	 varying	 periods	 with	 positive	 symptoms	
(such	as	delusions,	hallucinations	and	disorganized	 thinking),	negative	symptoms	 (such	
as	diminished	emotional	expression,	decreased	motivation	to	self-initiate	activities	and	
passive-apathetic	social	withdrawal)	and	cognitive	deficits	(planning	difficulties,	attention-
deficits	or	memory	problems)2.	 The	 remaining	one-third	of	patients	has	a	diagnosis	of	
depression,	personality	disorder,	autism	or	anxiety	disorder1.

Health approaches
The	way	 in	which	health	 is	approached,	varies	over	time.	 In	earlier	decades,	the	vision	
on	 health	 had	 shifted	 from	 being	 a	 collective	 responsibility,	 in	which	 the	 influence	 of	
societal	and	environmental	factors	gained	attention,	towards	being	a	more	individualistic	
responsibility	 in	 which	 the	 focus	 was	 on	 individual	 health	 behavior	 and	 individual	
treatment3.	The	medical	health	care	system	was	the	primary	institute	for	the	treatment	of	
diseases	and	collaborations	with	other	professions	were	lacking.	In	1974,	perspectives	on	
health	changed	again	when	the	Canadian	Minister	of	National	Health	and	Welfare,	Marc	
Lalonde,	 (re-)introduced	 a	 health	model	 comprising	 social	 and	 environmental	 factors4.	
According	to	Lalonde,	health	was	influenced	by	human	biology,	lifestyle,	the	environment	
and	the	health	care	system,	as	is	shown	in	an	adapted	version	of	Lalonde’s	model	in	Figure 1.	 
The	focus	on	health	care	shifted	from	an	approach	mainly	focused	on	curing	diseases	to	
an	approach	that	also	focused	on	the	prevention	of	diseases.	From	now	on,	addressing	
health	needs	to	incorporate	a	broader	approach	tackling	multiple	factors	instead	of	solely	
targeting	individuals.

SMI patients’ physical health and influencing factors
The	physical health of persons	with	 SMI	 is	 alarming	with	obesity	 rates	of	 45-55%	and	
diabetes	 type	 2	 rates	 of	 10-15%6.	 The	 primary	 cause	 of	 death	 in	 this	 population	 is	
cardiovascular	disease7	and	the	life-expectancy	is	13	till	30	years	less	than	that	of	persons	
without	 a	 severe	mental	 illness6.	 In	 the	 general	 population,	many	 persons	 struggle	 to	
become	and	 stay	physically	 healthy.	 SMI	patients	 face	 additional	 challenges	 related	 to	
their	 mental	 illness,	 which	 furthermore	 complicates	 becoming	 and	 staying	 physically	
healthy.	First	of	all,	persons	with	SMI	have	poorer	access	to	and	lower	quality	of	somatic	
health	 care	 than	 persons	without	 SMI8.	 The	 fields	 of	 somatic	 health	 care	 and	mental	
health	 care	 are	 not	 always	 well	 integrated,	 which	 is	 represented	 in	 Figure 1	 by	 the	
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missing	 link	between	both	fields.	 In	addition,	professionals	 in	mental	health	care	focus	
mainly	 on	 mental	 health	 issues	 and	 their	 knowledge	 on	 physical	 health	 and	 related	
lifestyle	behaviors	might	be	insufficient.	Second,	patients	experience	side-effects	of	their	
pharmacological	 treatment.	 Well-known	 side-effects	 of	 antipsychotic	 medication	 are	
induced	weight	 gain,	 dyslipidemia	 and	 feelings	 of	 sedation9,10.	 Third,	 symptoms	of	 the	
mental	illness	such	as	lack	of	initiative	or	depressive	symptoms	are,	for	example,	related	
to	disinterest	 in	physical	exercise	thereby	negatively	influencing	health11.	Also	cognitive	
deficits	complicate	(clear)	communication	of	physical	needs	and	problems,	and	impede	
patients	to	visit	their	general	practitioner	for	appropriate	treatment12.	Fourth,	with	regard	
to	the	social	context,	most	SMI	patients	do	not	have	a	regular	occupation	and	experience	
social	isolation	and	stigma13,14.	This	can	result	in	a	lack	of	structured	daily	activities	leaving	
a	lot	of	time	for	‘doing	nothing’,	few	social	contacts	‘checking’	on	how	someone	is	doing	
and	little	money	to	spent	on	healthy	food	products	or	sport	memberships	and	equipment.	
Also,	due	to	limited	participation	in	society,	patients	miss	out	on	regulations	to	improve	
public	health	 in	general,	such	as	regulations	that	support	non-smoking	behavior	at	the	
work-floor	or	in	bars.	Finally,	patients	living	in	residential	mental	health	care	facilities	are	
subject	to	the	environment	and	culture	of	these	facilities.	Most	of	these	facilities	can	be	
described	as	obesity	promoting	(obesogenic)	environments	due	to	the	abundant	provision	
of	unhealthy	 food	products	 and	a	 lack	of	daily	 activities15.	 These	additional	 challenges	
should	be	kept	in	mind	when	targeting	somatic	health	in	the	SMI	population.			

Environment

HEALTH

Physical
environment

Social
environment

Human 
biology

Somatic
health care

Mental
health care

InterventionsProfessionalsInterventionsProfessionals

Substance use

Smoking

Physical activity
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Figure 1. Factors	related	to	health;	a	detailed	and	adapted	version	of	Lalonde’s	model	of	health4 
and	the	health	model	presented	by	the	OECD	project5.	Numbers	correspond	to	the	chapters	in	this	
thesis	in	which	the	presented	relation	is	studied.	
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Lifestyle interventions
Lifestyle	 behaviors	 are	modifiable	 and	 thereby	 considered	 to	 offer	 a	 large	window	 of	
opportunity	to	improve	somatic	health.	In	the	general	population,	lifestyle	modifications	
successfully	 reduced	 the	 risk	 of	 metabolic	 syndrome	 with	 31%16,	 reduced	 the	 risk	 to	
develop	diabetes	with	58%	 in	persons	with	pre-diabetes17	 and	were	associated	with	 a	
30-50%	 risk	 reduction	 in	 cardiovascular	 events18.	 The	 unhealthy	 lifestyle	 behaviors	 of	
SMI	patients	are	widely	acknowledged	in	practice	and	in	literature19.	SMI	patients	have	
diets	high	 in	 fat	 and	 sugars,	 and	poor	 in	 fruits,	 vegetables,	fish	and	fibers19.	Most	 SMI	
patients	have	sedentary	lifestyles	and	only	25%	meets	public	health	recommendations	of	
performing	150	minutes	a	week	of	physical	activity	at	moderate	or	vigorous	level19.	Also,	
the	percentage	of	smokers	and	the	number	of	cigarettes	smoked	per	day	is	extremely	high	
and	many	patients	 (mis)use	 substances19.	 In	 recent	 years,	 several	 lifestyle	 intervention	
studies	 were	 conducted	 in	 the	 SMI	 population	 and	most	 of	 them	 focused	 on	 dietary	
habits,	 physical	 activity	 or	 smoking	 behavior.	 Interventions	 targeting	 diet	 and	 physical	
activity	have	shown	to	successfully	reduce	body	weight,	and	improve	cardiometabolic	risk	
factors	such	as	waist	circumference,	triglycerides	and	fasting	glucose20.	To	contribute	to	
the	understanding	how	lifestyle	behaviors	in	SMI	patients	could	be	improved	in	regular	
mental	health	care	settings	with	the	aim	to	improve	patients’	somatic	health,	large,	well-
designed	pragmatic	randomized	controlled	trials	are	needed.

The aim of this thesis is to study how lifestyle behaviors in severe mentally ill 
patients can be improved in regular mental health care settings in order to improve 
the physical health of this population.

DESIGNING PRAGMATIC LIFESTYLE INTERVENTIONS

In	this	thesis,	we	target	lifestyle	behaviors	in	SMI	patients.	We	cannot	do	so	without	taking	into	
account	the	real-world	setting	in	which	lifestyle	interventions	will	need	to	be	implemented21.	
Therefore,	the	two	lifestyle	intervention	studies	presented	in	this	thesis	were	adapted	to	
the	setting,	the	persons	implementing	the	intervention	and	the	tools	already	available	in	
regular	mental	health	care	practice	in	the	Netherlands.	This	makes	both	trials	pragmatic.	

Setting: residential versus community care in the Netherlands
SMI	patients	that	are	not	capable	of	living	independently,	rely	on	the	care	and	treatment	
of	residential	mental	health	care	facilities.	The	most	severely-ill	patients	are	admitted	to	
long-term	clinical	care	facilities	which	deliver	direct,	all-day	 intensive	professional	care.	
More	well-functioning	patients	are	admitted	to	sheltered	facilities.	These	facilities	provide	
supported	living,	which	is	a	combination	of	housing	and	services	in	the	community.
	 In	the	Netherlands,	patients	that	are	capable	of	living	independently	in	the	community	
receive	multidisciplinary	treatment	and	care	of	Flexible	Assertive	Community	Treatment	
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(F-ACT)	 teams22.	F-ACT	teams	consist	of	case	managers	 (often	mental	health	nurses),	a	
psychiatrist,	 a	 psychologist	 and	 social	workers	 that	 focus	 on	 (supported)	 employment.	
Most	patients	are	visited	on	a	regular	basis	by	their	case	manager	to	discuss	treatment	
goals	related	to	recovery,	rehabilitation	and	social	support.	For	unstable	patients	at	risk	
of	relapse,	the	degree	of	care	by	all	members	of	the	F-ACT	team	is	 intensified	in	order	
to	 prevent	 a	 crisis.	 The	 latter	 represents	 the	 ‘Flexible’	 component	 added	 to	 the	well-
known	service	delivery	model	ACT22.	Patients	treated	by	F-ACT-teams	are	referred	to	as	
outpatients	and	patients	living	in	residential	facilities	are	referred	to	as	inpatients.

Implementers: mental health nurses
Mental	 health	 nurses	 are	 the	 professionals	 that	 have	 contact	with	 SMI	 patients	most	
frequently.	 Nurses	 are	 often	 familiar	 with	 patients’	 interests,	 daily	 activities,	 living	
environment,	peers	and	family,	their	history	of	mental	and	physical	problems	and	current	
health	care	needs.	Due	to	this	relationship,	their	knowledge	of	the	SMI	population	and	the	
frequent	contacts	with	patients,	mental	health	nurses	are	assumed	the	most	adequate	
professionals	to	address	somatic	health	and	implement	 lifestyle	 interventions23.	Nurses	
working	in	residential	facilities	have	multiple	contacts	with	patients	during	regular	daily	
routines.	Nurses	working	in	F-ACT	teams	schedule	contact	visits	with	patients	based	on	
patients’	stability	and	care	needs.

Tools
Only	 in	recent	years,	an	increasing	awareness	of	SMI	patients’	alarming	somatic	health	
and	associated	lifestyle	behaviors	has	resulted	in	several	trials	testing	the	effectiveness	of	
lifestyle	interventions.	In	the	Netherlands,	some	lifestyle	interventions	are	implemented	
in	mental	health	care	such	as	‘Big!Move’,	‘Moving	with	pleasure’,	‘Health4U’	or	‘Cognitive	
fitness’,	but	the	effectiveness	of	these	interventions	is	not	properly	studied24.	Evidence-
based	practical	tools	or	interventions	to	target	lifestyle	behaviors	in	SMI	patients	that	can	
be	used	in	regular	mental	health	care,	are	lacking.

Combining these elements: the ELIPS and LION studies
The	aim	of	the	Effectiveness	of	Lifestyle	Interventions	in	PSychiatry	(ELIPS)	trial	is	to	target	
the	 obesogenic	 environment	 of	 residential	 facilities	 to	 improve	 lifestyle	 behaviors	 and	
related	somatic	health	in	SMI	inpatients.	In	this	study,	mental	health	nurses	are	trained	
to	 change	 the	 environment	 and	 implement	 healthy	 lifestyle	 activities.	 In	 the	 Lifestyle	
Interventions	 for	 severe	 mentally	 ill	 Outpatients	 in	 the	 Netherlands	 (LION)	 trial,	 we	
focus	 on	 improving	 lifestyle	 behaviors	 in	 outpatients	 during	 regular	 care	 visits.	 In	 this	
intervention,	we	provide	mental	health	nurses	with	the	skills	and	a	web	tool	to	increase	
motivation	of	persons	with	SMI	to	change	unhealthy	lifestyle	habits.



1

15

General introduction

OUTLINE OF THIS THESIS

Part I  Targeting the obesogenic environment of residential SMI patients:  
  the ELIPS study
Chapter 2	describes	the	protocol	of	the	Effectiveness	of	Lifestyle	Interventions	in	PSychiatry	
(ELIPS)	 trial.	 In	 this	 trial,	 we	 study	 whether	 changing	 the	 obesogenic	 environment	 of	
residential	facilities	into	a	more	healthy	environment	will	change	lifestyle	behaviors	and	
lead	to	improvements	in	the	cardiometabolic	health	of	residential	SMI	patients.	
 Chapter 3 presents	the	effects	of	the	ELIPS	intervention	on	somatic	health	outcomes	
such	as	abdominal	adiposity	and	cardiometabolic	risk	factors	in	SMI	residential	patients.	
 Chapter 4	presents	the	effects	of	the	ELIPS	intervention	on	psychosocial	wellbeing	
such	as	depressive	and	psychotic	symptoms,	overall	functioning	and	quality	of	life.	
 Chapter 5	focuses	on	levels	of	physical	activity	in	residential	SMI	patients.	We	test	
whether	 changing	 the	 environment	 in	 the	 ELIPS	 trial	 influences	 the	 levels	 of	 physical	
activity	in	this	population	and	whether	improvements	in	physical	activity	are	related	to	
improvements	in	mental	health	outcomes.

Part II Multidimensional lifestyle intervention for SMI outpatients:  
  the LION study
Chapter 6	 describes	 the	 protocol	 of	 the	 Lifestyle	 Interventions	 for	 severe	 mentally	
ill	 Outpatients	 in	 the	 Netherlands	 (LION)	 trial.	 In	 this	 trial,	 we	 study	 whether	 a	
multidimensional	lifestyle	intervention	in	which	mental	health	nurses	receive	skills	training	
and	have	a	web	tool	at	their	disposal,	improves	lifestyle	behaviors	and	cardiometabolic	
health	in	SMI	outpatients.
 Chapter 7	presents	the	effects	of	the	LION	intervention	on	somatic	health	outcomes	
such	as	abdominal	adiposity	and	cardiovascular	risk	factors	in	SMI	patients.
 Chapter 8	 explores	whether	 the	 LION	 intervention	 is	 cost-effective	and	estimates	
the	impact	on	societal	budgets	when	the	LION	intervention	would	be	implemented	in	the	
Netherlands.	

Part III Lessons learned from two large pragmatic lifestyle interventions
Chapter 9	 gives	 an	 overview	of	 the	 lessons	 that	 can	 be	 learned	 from	 conducting	 two	
large,	pragmatic	 lifestyle	 intervention	trials	 in	mental	health	care	settings.	This	chapter	
highlights	some	of	the	barriers	and	facilitators	we	have	encountered	and	which	could	give	
valuable	insights	for	future	research	and	implementation.
 Chapter 10 discusses	 the	main	outcomes	of	 this	 thesis,	adds	 relevant	and	critical	
notes	and	gives	directions	for	future	research	aiming	to	improve	somatic	health	in	persons	
with	a	severe	mental	illness.
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ABSTRACT

Background: Severe	mentally	 ill	 (SMI)	patients	have	a	reduced	life	expectancy	of	13-30	
years	compared	to	the	general	population,	largely	due	to	an	increased	risk	of	cardiovascular	
mortality.	Unhealthy	lifestyle	behaviours	in	SMI	patients	contribute	to	this	increased	risk.	
The	obesogenic	living	environment	of	patients	in	residential	facilities	may	even	pose	an	
extra	risk.	Although	several	studies	have	shown	positive	effects	of	lifestyle	interventions	
on	SMI	patients’	weight	status,	studies	including	residential	patients	and	their	obesogenic	
environment	are	scarce.	This	paper	describes	the	Effectiveness	of	Lifestyle	Interventions	
in	PSychiatry	 trial	 (ELIPS).	The	goal	of	 this	 trial	 is	 to	 improve	cardiometabolic	health	 in	
severe	mentally	ill	residential	patients	by	addressing	the	obesogenic	environment.

Methods/Design:	 The	 ELIPS	 study	 is	 a	 multi-site	 cluster	 randomised	 controlled	 trial	
(RCT)	based	on	 the	principles	of	a	pragmatic	RCT.	All	 residential	and	 long-term	clinical	
care	teams	of	two	large	mental	health	care	organisations	in	the	North	of	the	Netherlands	
serving	SMI	patients	are	invited	to	participate.	The	intervention	is	aimed	at	team	level.	
Lifestyle	coaches	first	develop	a	 team	specific	 lifestyle	plan	 that	 tailors	 the	ELIPS	goals	
and	protocol	and	then	train	teams	on	how	to	create	a	healthy	environment	and	stimulate	
healthy	behaviours	in	patients.	After	three	months,	teams	take	over	the	intervention	after	
they	have	set	out	goals	to	achieve	in	the	following	nine	months.	In	this	phase,	adherence	
to	the	 lifestyle	plan	and	pre-set	goals	 is	monitored.	Patients	 in	the	control	arm	receive	
care	as	usual.	Primary	outcome	measure	is	waist	circumference	at	three	and	12	months	
after	baseline.

Discussion: ELIPS	 is	 different	 from	 previously	 published	 lifestyle	 intervention	 studies	
in	 three	ways.	 First,	 it	 follows	 the	principles	of	 a	pragmatic	design,	which	enables	 the	
examination	of	effects	 in	everyday	practice.	Second,	by	 implementing	 the	 intervention	
at	 team	 level,	 we	 expect	 lifestyle	 activities	 to	 be	 maintained	 when	 interventionists	
leave.	 Last,	 by	 targeting	 the	obesogenic	 environment	we	 create	 a	prerequisite	 for	 any	
sustainable	health	improvement,	as	patients	can	only	make	healthy	choices	in	a	healthy	
living	environment.	
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INTRODUCTION

The	life	expectancy	of	patients	with	severe	mental	illness	(SMI)	is	13-30	years	less	than	
that	of	the	general	population1.	This	is	largely	due	to	an	increased	risk	of	cardiometabolic	
disease,	including	type	2	diabetes	and	cardiovascular	disease.	High	rates	of	smoking,	poor	
dietary	habits,	a	sedentary	lifestyle	and	side	effects	of	type	of	antipsychotic	medication	are	
all	modifiable	risk	factors	that	contribute	to	the	increased	mortality2,3.	Numerous	studies	
have	 investigated	 the	 effectiveness	 of	 lifestyle	 interventions	 in	 SMI	 patients4-8.	 These	
included	 single	 group	 interventions,	 non-randomized	 controlled	 trials	 and	 randomized	
controlled	trials	(RCTs).	Although	most	studies	are	small	and	vary	in	their	methodological	
quality,	they	all	show	that	lifestyle	interventions	are	feasible	in	SMI	patients	and	can	lead	
to	weight	loss	and	improvements	in	cardiometabolic	health9.	Mean	weight	losses	across	
studies	 by	 treatment	 duration	were	 2.63	 kg	 for	 12-	 to	 16-week	 interventions,	 4.24	 kg	
for	 6-month	 interventions	 and	3.05	 kg	 for	 12-	 to	18-month	 interventions	 according	 to	
Gabriele	et.	al.10.
	 In	 the	 current	 literature,	 lifestyle	 intervention	 studies	 in	 SMI	 residential	 patients	
are	scarce.	In	their	systematic	review	on	exercise	interventions	for	mentally	ill	inpatients,	
Stanton	and	Happell	(2014)	found	eight	small	studies	with	sample	sizes	varying	from	12	
to	39	patients11.	The	somatic	health	of	SMI	patients	 living	 in	 residential	 facilities	 is	not	
better	than	in	SMI	outpatients11,12.	Moreover,	residential	patients’	living	environment	may	
pose	an	extra	risk,	as	a	lack	of	daily	activities	and	an	abundant	provision	of	unhealthy	food	
products	may	lead	to	an	obesogenic	environment.	Swinburn	et.	al.	(1999)	conceptualized	
the	 role	 of	 the	 obesogenic	 living	 environment	 as	 “the	 sum	 of	 influences	 that	 the	
surroundings,	opportunities,	or	conditions	of	life	have	on	promoting	obesity	in	individuals	
or	 populations”	 (p.	 564)13.	 Residential	 facilities	 seldom	 offer	 vocational	 rehabilitation	
activities,	 sports	or	physical	activities,	and	 residential	patients	are	usually	not	 involved	
in	housekeeping	chores.	Patients	may	be	offered	meals	from	a	central	kitchen	that	are	
not	always	based	on	healthy	nutrition	guidelines,	and	snacks	and	other	unhealthy	food	
products	are	often	readily	available.	It	seems	inefficient,	and	even	unethical,	to	motivate	
patients	to	adopt	a	healthy	lifestyle	in	an	environment	that	stimulates	unhealthy	behaviour.	
While	 the	obesogenic	elements	 in	 residential	patients’	 living	environment	may	play	an	
important	role	in	the	development	of	weight	gain,	they	yield	possibilities	for	prevention	
and	weight	reduction	as	well.	As	far	as	we	know,	only	one	small	intervention	study	(N=37	
at	12-month	measure)	aimed	to	tackle	the	obesogenic	environment	of	patients14.	
	 Besides	the	focus	on	the	obesogenic	environment	and	the	residential	SMI	population,	
our	trial	has	another	feature	distinguishing	it	from	other	studies	in	SMI	patients,	and	that	
is	the	so	called	‘small	change	approach’.	Large	initial	weight	loss	has	been	associated	with	
greater	weight	gain	later	on15.	Furthermore,	even	when	weight	loss	is	low	(≤	3%),	lifestyle	
changes	such	as	aerobic	exercise	can	have	beneficial	effects	on	cardiometabolic	risk	factors	
such	as	insulin	resistance,	elevated	blood	lipids,	blood	pressure	and	glucose	metabolism16.	
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And	last,	smaller	lifestyle	changes	are	more	likely	to	be	sustainable,	leading	to	increased	
health	gain	in	the	long	run.	In	a	small	RCT,	Sbrocco	et.	al.	(1999)	compared	a	small	change	
approach	in	eating	behaviour	to	a	traditional	behavioural	weight	loss	program17.	Initially,	
participants	of	the	traditional	program	lost	more	weight	than	the	small	change	group,	but	
after	nine	months,	the	small	change	group	continued	to	lose	weight	while	the	traditional	
behavioural	therapy	group	started	to	regain	weight.	These	results	have	been	replicated	
recently	in	a	US	veterans	study	where	small	changes	in	both	nutrition	and	physical	activity	
led	 to	weight	 loss	 and	maintenance18.	 As	 far	 as	we	 know,	 this	 small	 change	 approach	
has	not	been	carried	out	in	studies	involving	SMI	patients,	while	they	would	particularly	
benefit	from	this	approach	considering	the	cognitive	deficits	and	negative	symptoms	that	
are	characteristic	of	this	patient	group.
	 Until	now,	most	high	quality	lifestyle	intervention	studies	in	SMI	patients	have	been	
RCTs.	While	a	traditional	measurement-blinded	RCT	 is	the	preferred	design	to	evaluate	
the	 efficacy	 of	 a	 lifestyle	 intervention,	 it	 also	 has	 important	 disadvantages.	 Often	 the	
most	motivated	patients	are	(unintentionally)	selected	for	a	trial	in	a	laboratory	setting.	
It	 has	 been	 shown	 that	 these	 patients	 are	 usually	 not	 comparable	 to	 patients	 in	 real-
life	 settings19.	 Additionally,	 in	 a	 traditional	 RCT,	 lifestyle	 interventions	 are	often	 strictly	
organised	 and	 supervised	 by	 interventionists,	 whereas	 in	 daily	 practice	 “health	 care	
interventions	are	seldom	given	under	such	circumstances.”	(p.	2)20.	The	lack	of	external	
validity	poses	a	 threat	 to	 the	effectiveness	of	 interventions	 in	daily	practice,	with	not-
so-motivated	patients	and	without	 the	dedicated	attention	of	 interventionists.	For	 this	
reason,	we	designed	a	RCT	with	a	pragmatic	character	to	evaluate	the	effectiveness	of	a	
lifestyle	intervention	in	a	real-life	setting	with	local	staff	members20.			
	 The	aim	of	the	current	paper	is	to	give	a	detailed	portrayal	of	a	clustered	randomised	
controlled	trial	evaluating	the	effectiveness	of	a	 lifestyle	 intervention,	the	Effectiveness	
of	 Lifestyle	 Interventions	 in	 PSychiatry	 trial	 (ELIPS).	 This	 combined	 diet	 and	 physical	
activity	lifestyle	intervention	is	designed	to	improve	the	obesogenic	environment	of	SMI	
residential	 patients.	 It	 is	 hypothesised	 that	 changing	 the	 obesogenic	 environment	 by	
engaging	patients	in	physical	activities	and	offering	them	the	choice	for	healthy	products,	
will	improve	cardiometabolic	health	in	this	patient	group.

METHODS AND MATERIALS

ELIPS	is	a	multi-site	trial	designed	according	to	the	principles	of	a	pragmatic	RCT	to	allow	
evaluation	 of	 the	 intervention	 in	 real-life	 care	 facilities.	 Details	 are	 described	 below	
according	to	the	CONSORT	statement	for	cluster	randomised	trials21 and the extension 
of	 the	 CONSORT	 statement	 for	 pragmatic	 trials22.	 The	Medical	 Ethical	 Committee	 for	
Research	 in	 Mental	 Health	 Care	 (Metigg)	 approved	 the	 study	 protocol.	 The	 trial	 is	
registered	in	the	Dutch	Trial	Registry	(Nederlands	Trialregister NTR2720.	Registered	27	
January	2011).
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Participants
All	residential	and	long-term	clinical	care	teams	of	two	large	mental	health	organisations	
in	the	North	of	the	Netherlands,	a	catchment	area	of	1.2	million	inhabitants,	are	invited	to	
participate	in	the	study	(N=30).	One	residential	team	exclusively	serving	patients	suffering	
from	Korsakov’s	syndrome	is	excluded.	Team	leaders	are	informed	by	an	invitation	letter	
followed	by	a	meeting	 to	explain	 the	study.	Teams	are	visited	by	 the	project	 leader	 to	
explain	 the	 aims	 of	 the	 study	 and	 answer	 questions.	 Teams	 serve	 severe	mentally	 ill	
patients,	 often	with	 a	 diagnosis	 of	 schizophrenia	 or	 other	 psychotic	 disorder,	most	 of	
whom	have	been	 living	 in	residential	 facilities	for	at	 least	10	years.	Caseload	sizes	vary	
from	20	to	65	patients	per	team.	In	the	Netherlands,	patients	living	in	residential	facilities	
live	as	independently	as	possible,	with	a	team	of	professionals	nearby.	Patients	are	housed	
alone	or	in	small	groups	in	a	community	neighbourhood.	Long-term	clinical	care	facilities	
provide	more	intensive	professional	care	and	assistance	in	activities	of	daily	living.	Housing	
is	provided	in	the	sheltered	and	safe	environment	of	the	mental	health	care	organisation.
All	patients	are	invited	to	participate,	as	they	are	all	at	increased	risk	of	unhealthy	lifestyle	
habits	 due	 to	 their	 obesogenic	 living	 environment,	 and	 all	 patients	 are	 considered	 to	
have	an	 increased	cardiometabolic	 risk.	Exclusion	criteria	are	age	below	18,	pregnancy	
and	being	unable	 to	perform	physical	activity	 tests	 (e.g.	wheelchair	user).	Patients	not	
taking	 part	 in	 the	 yearly	 routine	 outcome	 monitoring	 (ROM,	 see	 ‘outcomes’),	 that	 is	
used	for	this	study	to	monitor	 intervention	effects,	will	not	be	included	in	the	analysis.	
In	 the	 mental	 health	 organisation	 Lentis	 (~50%	 recruitment	 area)	 only	 patients	 using	
antipsychotic	medication	 are	 routinely	monitored.	 Therefore,	 patients	 from	 Lentis	 not	
using	antipsychotic	medication	are	excluded.	

Intervention
The	 ELIPS	 intervention	 is	 aimed	 at	 team	 level	 and	 focuses	 on	 achieving	 established	
ELIPS	 lifestyle	 goals.	 These	 goals	 are:	 1.	 At	 least	 two	 physical	 activities	 per	 week,	 of	
which	at	 least	one	moderately	 intensive;	2.	At	 least	three	changes	 in	daily	 food	supply	
that	favour	health;	3.	A	weekly	food	workshop,	in	which	patients	learn	to	buy,	cook	and	
eat	healthy	 food	products;	 4.	A	 sustainable	 change	 in	 the	obesogenic	environment	on	
organisation	level.	The	ELIPS	goals	and	subgoals	are	presented	in	Table 1.	The	intervention	
is	implemented	by	lifestyle	coaches;	each	team	has	two	lifestyle	coaches	at	its	disposal.	
Before	the	start,	lifestyle	coaches	receive	two	days	of	intensive	training	which	consists	of	
lectures	and	interactive	sessions	on	SMI	and	its	symptoms	(positive	and	negative	psychotic	
symptoms,	depression),	metabolism,	healthy	food	products,	physical	activities	suitable	for	
SMI	patients,	motivational	 interviewing,	 the	development	over	time	of	 the	obesogenic	
environment	and	ways	to	tackle	it.	
	 The	trial	consists	of	a	preparation	phase,	an	implementation	phase	and	a	monitoring	
phase.	 An	 overview	 of	 phase-specific	 tasks	 is	 given	 in	 Table 2.	 The	 team	 specific	
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interventions	 are	 outlined	 in	 the	 one-month	 preparation	 phase.	 During	 this	 period,	
lifestyle	coaches	become	acquainted	with	team	members,	patients	and	the	location.	The	
coaches	screen	which	healthy	and	unhealthy	behaviours	and	lifestyle	activities	take	place	
and	seek	possibilities	for	improvement	that	comply	to	the	ELIPS	goals.	To	increase	activity	
participation	and	sustainability,	lifestyle	coaches	make	a	list	of	activities	that	patients	and	
team	members	find	appealing.	Structured	protocols	describe	planning	of	lifestyle	activities	
(i.e.	minimal	two	physical	activities	and	one	food	workshop	per	week)	and	form	the	basis	
of	 each	 intervention	 to	 insure	 that	 team	 specific	 interventions	 are	 compatible	 and	 all	
teams	pursue	the	ELIPS	lifestyle	goals.	The	team	specific	lifestyle	plan	includes	a	detailed	
program	of	exercise	and	food	activities	according	to	the	ELIPS	goals	and	is	adjusted	to	the	
team’s	opportunities,	patients’	preferences	and	the	logistic	possibilities	of	the	location.	
This	tailor-made	lifestyle	plan	colours	this	pragmatic	cluster	randomised	trial.
	 In	the	three	months	intervention	phase	the	team	specific	intervention	is	implemented.	
Lifestyle	coaches	first	demonstrate	 the	activities,	 then	carry	out	 the	activities	 together	
with	team	members	and	finally	supervise	while	 team	members	carry	out	 the	activities	
themselves.	During	the	entire	implementation	phase,	lifestyle	coaches	train	teams	how	
to	create	a	healthy	environment	for	their	patients	and	stimulate	a	healthier	 lifestyle	 in	
their	patients.	Lifestyle	coaches	transfer	their	knowledge	and	skills	to	the	team	members	
by	demonstrating	exercise	and	food	activities	as	well	as	using	motivation	and	counselling	
techniques	to	stimulate	patients	to	adopt	a	healthier	lifestyle.	Exercise	activities	are	for	
instance	walking,	 low-intensity	 sports	 such	 as	 jeu	 de	 boules,	 badminton,	 table	 tennis,	
bicycling.	 The	 intensity	 and	 frequency	 of	 the	 exercises	 will	 gradually	 increase.	 Food	
workshops	could	be	for	example	cooking	a	vegetable	soup	together	with	patients,	making	
smoothies,	 teaching	 how	 to	 read	 a	 list	 of	 ingredients,	 demonstrating	 the	 amount	 of	
sugar	in	soft	drinks	and	juices	and	doing	affordable	fruit	and	vegetable	shopping	in	the	
market	place	together.	Examples	of	adjusting	the	environment	are	restricting	access	to	
food	 cupboards,	 setting	up	 contracts	with	 local	 gyms,	placing	 fruit	on	 the	 table.	More	
practical	 examples	 are	presented	 in	 italics	 in	Table 1.	 At	 the	end	of	 the	 three	months	
implementation	period,	the	team	sets	goals	to	achieve	in	the	following	9	months.	During	
this	9	month	monitoring	phase	a	lifestyle	coach	visits	all	intervention	teams	monthly	and	
will	discuss	with	the	team	and	team	leader	whether	goals	are	achieved,	if	there	are	any	
barriers	in	achieving	the	goals	and	look	for	ways	to	remove	the	obstacles.	
	 The	 intervention	 has	 two	 distinct	 features	 that	 are	 not	 described	 in	 lifestyle	
interventions	presented	in	the	literature9.	First,	the	intervention	is	implemented	at	team	
level.	We	hypothesise	that	team	members	will	be	able	to	induce	the	largest	change	in	their	
patients’	lifestyle	behaviours	as	they	already	have	a	relationship	with	patients.	Moreover,	
it	will	be	easier	to	continue	healthy	lifestyle	activities	after	the	intervention	period,	when	
these	activities	are	imbedded	in	the	team	and	in	the	team’s	schedule.	Also,	team	members	
might	become	stimulated	to	adjust	their	own	lifestyle	as	well	and	in	doing	so,	set	a	good	
example.	 The	 second	distinct	 feature	 of	 the	 intervention	 is	 the	 focus	 on	 changing	 the	
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obesogenic	environment.	Stimulating	patients	to	engage	in	healthy	lifestyle	behaviour	can	
only	be	a	success	when	the	environment	offers	sufficient	possibilities	for	healthy	lifestyle	
choices.	Sport	facilities	and	exercise	activities	must	be	available,	as	well	as	healthy	food	
products.	Likewise,	the	environment	can	discourage	unhealthy	behaviours,	for	 instance	
by	narrowing	the	opening	hours	of	canteens	serving	fried	snacks.	It	is	hypothesised	that	
an	intervention	with	these	distinct	features	will	lead	to	changes	in	lifestyle	behaviour	in	
patients	that	are	highly	sustainable.

Table 1. Lifestyle	goals	of	ELIPS	intervention	and	examples	from	practice.

Goal Subgoal and example

1. Minimally two physical activities per week, one of them being intensive

1.1	Increase	in	daily	physical	activity	on	individual	level

E.g. counselling conversations during a walk outside rather than sitting in the office; patients walk/
cycle to shop for own groceries; patients walk/cycle to work rather than taking the bus.

1.2	Increase	in	daily	physical	activity	on	group	level	(low	intensity)

E.g. organise group walks one or twice a week.  

1.3	Participation	in	more	intensive	physical	group	activity	(organised,	medium	intensity)

E.g. organise a weekly football activity, organise a WII-sports activity, visit a fitness centre once a 
week, go for a swim once per two weeks.

2. Minimally three improvements in food supply

2.1	Decrease	in	intake	of	saturated	fat	and	trans	fatty	acids

E.g. replace high-fat cheese by low-fat cheese; limit consumption of sweetened dairy products; limit 
cake consumption (luxury cookies only on Sundays).

2.2	Increase	in	intake	of	fibres

E.g. replace white bread by whole wheat bread; replace white rice/pasta by whole rice/pasta; serve 
fruit and vegetables during activities.

2.3	Decrease	in	energy	intake

E.g. replace products by light versions; replace butter by (diet) margarine; replace almond paste 
cake by gingerbread.

2.4	Decrease	in	intake	of	salt

E.g. buy fresh vegetables instead of canned vegetables; replace crisps by vegetables (cucumber); 
offer snacks in small portions, and/or only in the weekends.

3. Minimal one food focused activity per week

E.g. create a daily fruit moment; make a shopping list together; buy healthy groceries together; cook 
a healthy meal together; play a food quiz; make smoothies; learn to decipher the list of ingredients.

4. Adjustment of the obesogenic environment on organisational level

E.g. limit access to food cupboards, adjust food supply in canteen (selling fried snacks only twice 
per week); provide a gym; set up contracts with fitness centres; purchase a WII sports; prepare 
breakfast every morning; put nutrition and physical activity standard on the team meeting’s 
agenda.
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Table 2. Description	of	tasks	and	schedule	of	ELIPS	intervention.

-1 - 0 months   Preparation phase

•	 Lifestyle	coaches	visit	intervention	teams	to	become	acquainted	with	the	team,	patients	and	location.	

•	 Lifestyle	coaches	explore	which	(un)healthy	behaviours	and	activities	take	place.

•	 Lifestyle	 coaches	 inquire	 which	 lifestyle	 activities	 patients	 and	 teams	 prefer	 and	 examine	 logistic	
possibilities	for	these	activities.

•	 Lifestyle	coaches	create	a	team-specific	lifestyle	plan	based	on	ELIPS	lifestyle	goals,	structured	protocols	
and	the	preferences	and	possibilities	of	the	team	and	patients.

•	 Baseline	measures:	ROM-nurses	carry	out	ROM	measurements,	research	assistants	carry	out	additional	
measures.	See	Table 3	for	an	overview	of	measurements.

0 - 3 months   Implementation phase

•	 Lifestyle	 coaches	organise	 lifestyle	 activities	and	workshops.	 The	 team	 is	 involved	 in	 the	organisation	
and	motivates	patients	to	participate.	Lifestyle	coaches	first	demonstrate	the	activities,	then	co-organise	
them	out	together	with	the	team,	while	towards	the	end,	they	supervise	team	members	who,	over	time,	
are	made	responsible	for	carrying	out	the	lifestyle	activities	themselves.

•	 Lifestyle	coaches	transfer	their	knowledge	and	skills	of	healthy	behaviours	to	the	team.

•	 Lifestyle	coaches	assist	the	team	in	setting	concrete	goals	 in	order	to	 improve	or	maintain	a	healthier	
lifestyle	after	the	lifestyle	coaches	have	gone.

•	 Structural	changes	to	adjust	the	obesogenic	environment	are	explored	and	implemented.

3 - 12 months   Monitoring phase

•	 3-months	measures:	ROM-nurses	carry	out	ROM	measurements,	research	assistants	carry	out	additional	
measures.	See	Table 3	for	an	overview	of	measurements.

•	 Team	continues	lifestyle	activities,	aiming	to	achieve	the	pre-defined	goals.

•	 Start	monthly	monitoring	visits.	A	lifestyle	coach	evaluates	with	the	team	the	pre-defined	goals,	detects	
obstacles	 in	 achieving	 these	 goals,	 solves	 observed	 obstacles.	 If	 necessary,	 recommendations	 for	
improvements	are	made.

•	 12-months	measures:	ROM-nurses	carry	out	ROM	measurements,	research	assistants	carry	out	additional	
measures.	See	Table 3	for	an	overview	of	measurements.	

•	 12-months	monitoring	 visit:	 final	monitoring	wherein	 goals	 are	 evaluated	 and	 recommendations	 are	
made	to	sustain	the	lifestyle	activities.	

Control group
The	 patients	 in	 the	 control	 arm	 receive	 care	 as	 usual.	 No	 ELIPS	 lifestyle	 intervention	
activities	will	 be	 carried	 out	 in	 the	 control	 teams.	 Teams	or	 individual	 team	members	
are	not	prohibited	to	discuss	healthy	lifestyle	behaviours	with	their	patients	or	organise	
healthy	 lifestyle	 activities.	 All	 healthy	 lifestyle	 activities	 will	 be	 documented	 and	 new	
initiatives	 are	 reported	 to	 the	 researchers.	 When	 ethically	 and	 logistically	 possible,	
researchers	will	ask	teams	to	delay	implementation	of	these	activities	until	the	end	of	the	
study.	Monitoring	visits	by	lifestyle	coaches	will	establish	possible	changes	in	intensity	or	
frequency	of	existing	lifestyle	activities	during	the	study.
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Objectives
The	 primary	 objective	 is	 to	 determine	 the	 effect	 of	 the	 ELIPS	 intervention	 on	 body	
fatness	 defined	by	waist	 circumference	 at	 3	 and	 12	months.	We	hypothesise	 that	 the	
ELIPS	intervention	group	will	have	a	reduced	or	stabilized	waist	circumference	whereas	
the	waist	circumference	of	the	control	group	will	increase.	The	secondary	objective	is	to	
determine	the	effect	of	the	ELIPS	intervention	on	other	cardiometabolic	risk	factors,	i.e.	
blood	pressure,	lipids	and	glucose	metabolism.	Furthermore,	the	aim	is	to	determine	the	
effect	of	the	ELIPS	intervention	on	lifestyle	behaviours	(physical	fitness,	physical	activity,	
dietary	 habits),	 mental	 health	 (positive	 and	 negative	 psychotic	 symptoms,	 depressive	
symptoms),	 quality	 of	 life	 and	 psycho-social	 functioning	 of	 patients.	 For	 all	 these	
objectives,	the	difference	in	effect	across	age	groups	and	gender	will	be	studied.	In	view	of	
the	pragmatic	trial,	a	process	evaluation	on	the	degree	and	quality	of	the	implementation	
of	the	intervention	and	changes	at	team	and	organisation	level	is	foreseen.	The	outcomes	
of	this	evaluation	will	be	used	to	investigate	differences	in	effectiveness	between	teams.	
Lastly,	the	effect	of	the	ELIPS	intervention	is	investigated	in	terms	of	cost-effectiveness.	The	
cost-effectiveness	of	lifestyle	interventions	has	not	been	researched	in	severe	mentally	ill	
residential	patients	and	this	 study	will	give	an	 indication	of	 the	costs	 related	 to	health	
improvements	in	this	population.

Outcomes
Measurements	are	performed	on	patient	and	team	level.	A	detailed	description	of	 the	
measures	 is	given	below	and	an	overview	of	all	measurements	 is	given	 in	Table 3.	The	
measurements	will	be	performed	at	baseline	and	three	and	twelve	months	after	the	start	
of	the	intervention.	A	large	part	of	the	measurements	are	performed	routinely	as	part	of	
standard	care.	These	Routine	Outcome	Monitoring	(ROM)	screenings	are	 implemented	
in	all	mental	health	care	organisations	 in	the	North	of	the	Netherlands.	Trained	nurses	
visit	patients	yearly	after	individual	appointments	have	been	made	or	schedules	are	set	
up	by	team	coordinators.	Results	are	recorded	in	the	patient	record	form	and	discussed	
with	the	patient.	When	ROM	screenings	were	first	implemented,	patients	were	asked	for	
informed	consent	 to	use	 their	ROM	data	 for	 research	purposes.	Only	anonimized	data	
are	used	for	scientific	research,	and	the	procedure	was	approved	by	the	Medical	Ethical	
Committee	of	the	University	Medical	Center	Groningen.	For	the	ELIPS	data	collection,	two	
regular,	yearly	ROM	screenings	will	be	used	(baseline	and	12	months	follow	up)	and	an	
additional	ROM	screening	will	be	carried	out	at	three	months	for	which	patients	receive	a	
small	participation	fee	(€5,00).
	 Some	measurements	are	not	part	of	ROM	and	will	be	carried	out	by	research	assistants,	
mostly	 the	 lifestyle	 coaches.	Research	assistants	will	 receive	one	day	 training	 to	 study	
protocols	and	procedures	and	to	practice	assessing	the	functional	physical	fitness	in	patients	
with	 the	six-minute	walk	 test,	assessing	 the	body	 fat	percentage	with	 the	Bioelectrical
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Table 3. ELIPS	trial	measurements	overview.
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Measurements on patient level

General	information Age,	gender,	birth	year,	diagnoses,	year	of	first	psychosis X

Physical	measures Height X X X

Weight X X X

Waist	circumference X X X

Blood	pressure	(systolic,	diastolic,	pulse) X X X

Body	fat	(%)a X X X

Lab	test Lipids	(Total	cholesterol,	LDL-cholesterol,	 
HDL-cholesterol,	triglycerides) X X X

Glucose	metabolism	(glucose,	HbA1c) X X X

Clinical	parameters	 
(CRP,	ASAT,	ALAT,	urea,	creatinin,	TSH,	leukocytes) X X X

Psychological	measures CDSS X X X

PANSS X X X

HoNOS X X X

MANSA X X X
Lifestyle	habitsa Functional	physical	fitness	(six-minute	walk	test) X X X

Daily	physical	activity	(SQUASH) X X X

Food	frequency	questionnaire	 
(adapted	to	patient	population) X X X

Cost-effectivenessa Dutch	care	consumption	questionnaire X X X

SF6D X X X

Measurements on team level

General	informationa Age,	gender,	birth	year,	level	of	education,	number	of	
years	working	in	psychiatry,	function X X X

Process	evaluationa Semi-structured	interview	team	leader X X Xb X

Semi-structured	interview	staff X X Xb X

Semi-structured	interview	patients X X Xb X

Observatory	list X X Xb X

Staff	questionnairea Knowledge	on	diet	and	physical	activity,	attitude	
towards	lifestyle	changes	in	patients,	self-efficacy	in	
addressing	lifestyle	issues	with	patient

X X X

a	Measurement	is	not	part	of	ROM	screening.	Additional	measures	are	collected	by	research	assistants	
b	Measures	are	collected	at	intervention	teams	only.	
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impedance	 analysis,	 measuring	 height	 and	 weight,	 assessing	 food	 habits	 with	 a	 food	
questionnaire	 based	 on	 Dutch	 guidelines	 for	 a	 healthy	 diet	 which	 is	 adapted	 to	 this	
population,	 and	 questionnaires	 and	 interviews	 with	 patients	 and	 staff	 for	 process	
evaluation.	All	measurements	will	be	taken	on	site	or	in	a	location	that	is	familiar	to	the	
patient	 (e.g.	 patient’s	 own	 room,	 nurses’	 office).	 Research	 assistants	 contact	 patients	
directly	 to	 set	 up	 an	 appointment	 or	 staff	members	 act	 as	 intermediaries	 to	 facilitate	
setting	up	appointments.	Appointments	for	interviews	with	staff	members	are	scheduled	
by	research	assistants	and	staff	members.

Measurements on patient level
Patient	measurements	 include	cardiometabolic	health,	disease	history,	medication	use,	
mental	health,	psychosocial	functioning,	quality	of	life,	lifestyle	habits,	care	consumption	
and	general	information	(i.e.	age,	gender).
 Cardiometabolic health.	 The	physical	measurements	 include	waist	 circumference,	
height,	weight,	pulse	and	systolic	and	diastolic	blood	pressure.	Patients	visit	a	(hospital)	
laboratory	that	collects	a	blood	sample,	if	possible	in	fasting	state	for	levels	of	lipids	(total	
cholesterol,	 LDL-cholesterol,	 HDL-cholesterol	 and	 triglycerides),	 glucose	 metabolism	
(glucose,	 HbA1c)	 and	 clinical	 parameters	 (i.e.	 CRP,	 ALAT,	 ASAT,	 urea,	 creatinine,	 TSH,	
leukocytes)	 and	 vitamin	 D	 status.	 Measurements	 are	 taken	 following	 standard	 ROM	
protocols.	Waist	 circumference	 is	measured	 in	 duplicate	using	 a	 flexible	 nonstretching	
tape	halfway	between	the	iliac	crest	and	lowest	rib	in	standing	position	at	the	end	of	an	
expiration.	Weight	 is	measured	by	 calibrated	 scales	 (Seca,	model	813)	 in	 light	 clothing	
without	 shoes	 or	 jackets.	 Measurements	 for	 height	 will	 be	 available	 from	 multiple	
measurements	of	both	ROM	nurses	and	research	assistants.	The	highest	height	will	be	
used	unless	patients	wear	shoes,	then	the	highest	height	without	shoes	is	used.	Pulse	and	
systolic	and	diastolic	blood	pressure	are	measured	after	5	minutes’	rest	in	sitting	position,	
using a blood	pressure	monitor	(BOSO	medicus	control).	Body	fat	percentage	is	measured	
in	standing	position23	by	bioelectrical	impedance	analysis	(BIA)	in	triplicate	using	a	single-
frequency	bioimpedance	analyzer	(Model	BIA	101,	AKERN	Srl,	Italy)24,25.	
 Mental health.	During	an	interview,	trained	nurses	administer	the	PANSS	(Positive	and	
Negative	Syndrome	Scale26)	and	the	CDSS	(Calgary	Depression	Scale	for	Schizophrenia27).	
Prior	 to	 the	 interview,	 patients	 fill	 in	 the	 MANSA,	 a	 self-report	 questionnaire	 about	
patients’	Quality	of	 Life28	and	uncertainties	can	be	discussed	during	 the	 interview.	The	
HoNOS	(Health	of	the	Nations	Outcome	Scale29)	is	an	observation	scale	of	psycho-social	
functioning	and	is	scored	by	the	case	manager	or	team.	
 Lifestyle habits.	Functional	physical	fitness	is	assessed	by	research	assistants	with	a	
detailed	protocol	for	the	six-minute	walk	test30,	which	contains	standard	phrases	and	time	
points	for	encouragement	and	has	been	validated	in	patients	with	schizophrenia31.	The	
intraclass	correlation	coefficient	was	0.96.	Although	a	mild	practice	effect	was	detected	
for	 a	 three-day	 interval,	 this	 is	 unlikely	 to	 persist	 for	 a	 three–month	 interval.	 The	 test	
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is	 conducted	 indoors.	 Patient	 staff	 is	 allowed	 to	walk	 along	with	patients	 if	 necessary.	
Daily	 physical	 activity	 is	 assessed	 using	 the	 Dutch	 validated	 SQUASH	 questionnaire32.	
Nutritional	habits	are	estimated	using	a	semi-quantitative	food	frequency	questionnaire	
with	items	based	on	a	screening	questionnaire	for	healthy	eating	habits	of	the	Netherlands	
Nutrition	Center	according	to	the	Dutch	guidelines	for	a	healthy	diet33 and adapted to this 
population.	The	questionnaire	will	be	used	to	assess	changes	 in	dietary	habits	on	food	
group	level.	It	is	not	specifically	validated	in	SMI	patients	and	can	and	will	not	be	used	to	
derive	quantitative	estimates	of	total	energy,	macro-	or	micronutrient	intake.	
 Cost-effectiveness parameters.	Care	consumption	is	estimated	with	the	Dutch	care	
consumption	questionnaire34,	which	is	adapted	to	the	context	of	the	current	study.	Quality	
adjusted	life	years	(QALYs)	will	be	the	primary	outcome	measure	in	the	cost-effectiveness	
analysis.	In	order	to	estimate	QALYs,	utility	scores	will	be	derived	from	the	SF12,	using	the	
SF6D	algorithm35,36.

Measurements on team level
Measurements	at	team	level	include	lifestyle	knowledge	and	attitudes	from	staff,	level	of	
support	of	team	managers,	and	process	evaluation.	Mental	health	care	professionals	are	
asked	to	fill	in	questionnaires	for	process	evaluation	and	staff	characteristics	as	potential	
determinants	of	successful	intervention	at	baseline,	and	three	and	12	months	after	start	
of	the	intervention.	
 Process evaluation.	 One	 research	 assistant	 visits	 all	 teams	 (both	 control	 and	
intervention)	and	will	interview	the	team	leader,	staff	and	patients	separately,	using	semi-
structured	interviews,	at	baseline,	three	months	and	12	months	to	determine	which	lifestyle	
activities	are	initiated	and	sustained.	These	measurements	are	in	addition	to	the	monthly	
monitoring	visits	that	have	a	more	advisory	character.	The	interviews	contain	questions	on	
organisational	aspects	(e.g.	is	anyone	in	the	team	specifically	responsible	for	the	lifestyle	
activities	and	if	yes	state	name)	as	well	as	on	lifestyle-related	activities.	These	activities	
will	be	reported	in	great	detail	(what	is	being	organised,	for	how	long,	how	often,	how	
many	participants	from	the	housing	facility	participate,	and	more).	Questions,	translated	
from	Dutch,	are	for	example	“How	many	times	per	week	are	physically	intensive	activities	
offered?”,	“What	have	you	changed	in	food	supply?”,	“What	type	of	food	workshops	have	
you	organised?”	 and	 “Are	patients	 stimulated	 to	do	household	 chores?”.	During	 these	
visits,	 the	research	assistant	will	 screen	kitchen	cabinets,	 refrigerator	and	shared	 living	
rooms	to	determine	the	level	of	‘obesogenic	environment’	(e.g.	fruit	on	the	table,	healthy	
products	in	store	or	products	with	reduced	fat	and	energy	in	the	cabinets	and	refrigerator,	
number	of	exercise	activities	written	in	the	team’s	calendar).	The	information	is	combined	
to	establish	adherence	to	the	lifestyle	plan	and	the	degree	and	quality	of	implementation	
of	the	intervention.
 Mental health professionals’ characteristics.	Data	on	age,	education	and	experience	
are	 collected	 at	 baseline.	 At	 baseline,	 and	 three	 and	 12	months	 after	 the	 start	 of	 the	
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intervention,	at	least	three	members	of	the	team	will	be	asked	to	fill	in	questionnaires	to	
rate	their	knowledge	on	diet	and	physical	activity,	attitude	towards	 lifestyle	changes	 in	
patients,	and	self-efficacy	in	addressing	lifestyle	issues	with	patients	(Staff	questionnaire).	
The	questionnaire	 is	developed	based	on	existing	questionnaires	from	the	Netherlands	
Nutrition	Center	to	evaluate	lifestyle	knowledge.	Questions	on	attitude	and	self-efficacy	
are	based	on	the	ACE-model,	better	known	as	the	ASE-model.	This	model	describes	the	
relationship	between	a	persons’	attitudes,	social	 influences	and	self-efficacy,	and	his	or	
her	behaviour.	Questions	are	adapted	to	fit	the	study	design	and	patient	group37,38.	

Sample size
The	primary	objective	in	this	study	is	to	detect	a	difference	in	waist	circumference	with	
clinical	significance.	Sample	size	calculations	show	that	to	detect	a	significant	change	of	
-5%	waist	circumference39	 (alpha	=	0.05,	power	0.90),	219	patients	are	needed	 in	both	
intervention	 and	 control	 arm.	 Research	 in	 psychiatric	 patients	 usually	 shows	 a	 high	
drop-out	 rate.	However,	 since	 in	 this	 project	 patients	 are	 living	 intramurally	 and	most	
measurements	 are	 part	 of	 standard	 care,	 it	 is	 expected	 that	 the	 drop-out	 rate,	 once	
having	signed	an	informed	consent,	will	not	exceed	10%.	Therefore	the	target	number	of	
patients	to	include	in	both	intervention	and	control	arm	is	240	(N=219	+	10%	drop-out).	In	
both	mental	health	organisations	together,	approximately	1000	eligible	SMI	patients	live	
in	residential	or	long-term	clinical	care	facilities.	Results	from	a	pilot	study	show	that	two	
thirds	of	patients	will	successfully	participate	in	the	measurements	which	means	that	the	
two	organisations	will	suffice	to	include	the	necessary	240	patients	per	arm.	This	number	
will	also	be	sufficient	to	demonstrate	for	example	a	4.7%	reduction	in	plasma	glucose.	The	
clustered	nature	of	the	trial	requires	some	extra	thoughts	on	loss	of	power	in	multilevel	
analyses.	However,	as	we	a	have	a	large	number	of	clusters	(13	clusters;	see	below)	and	
a	 large	number	of	patients	per	cluster	 (range	from	44	to	130),	 the	 interdependency	of	
observations	will	be	limited.	This	may	justify	using	individual	patient	rather	than	clustered	
sample	size	calculations40.	

Randomisation
After	recruitment,	teams	are	randomised	to	intervention	or	control	condition.	To	ensure	
comparability	 of	 teams	 in	 the	 intervention	 and	 control	 arm,	 clusters	 of	 comparable	
teams	are	made	based	on	health	care	organisation,	level	of	intensity	of	care	(long-term	
residential	or	 long-term	clinical	 care),	 caseload	size	and	 location	 (urban	or	 rural).	 Each	
cluster	consists	of	two	comparable	teams	in	terms	of	these	variables;	one	cluster	contains	
five	comparable	teams.	Of	each	cluster,	the	teams	are	randomly	allocated	to	one	of	the	two	
conditions	by	a	computerised	random	number	generator.	A	research	nurse	not	involved	
in	the	study	reveals	the	results	of	the	allocation.	All	participating	teams	are	randomised	
simultaneously	making	allocation	sequence	concealment	unnecessary.	
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	 Blinding	of	teams	and	patients	to	the	allocation	condition	is	not	possible	due	to	the	
nature	of	the	intervention.	Research	nurses	assessing	the	outcomes	in	the	ROM	screenings	
are	blinded	to	the	intervention	allocation.	The	research	assistants	taking	the	six-minute	
walk	test,	body	fat	test	and	lifestyle	questionnaires	in	patients	and	staff	are	not	blinded	
to	the	intervention	at	the	baseline	and	3	months	measurements.	Outcome	measures	at	
12	months	after	baseline	are	however	carried	out	by	different	 research	assistants	 that	
are	not	informed	of	the	allocation	status	of	the	teams	and	patients.	All	post-intervention	
measures	at	12	months	after	start	of	the	intervention	will	thus	be	obtained	blinded.	

Statistical methods
Data	will	be	analysed	with	intent-to-treat	analysis	because	all	patients	within	intervention	
teams	are	expected	to	be	exposed	in	some	extent	to	the	adjusted	obesogenic	environment.	
A	multi-level	linear	mixed	model	will	be	used	in	order	to	evaluate	the	effect	of	intervention	
group	on	waist	circumference	at	3	and	12	months	after	baseline,	with	intervention	group	
(i.e.	belonging	to	an	intervention	or	control	team)	being	the	main	independent	variable.	
The	model	accounts	for	the	clustering	of	teams	and	the	longitudinal	character	of	the	trial.	
Adjustments	for	baseline	scores	will	be	made	and	interactions	with	age	and	gender	will	
be	studied.	Secondary	outcomes,	other	cardiometabolic	risk	factors,	lifestyle	behaviours,	
mental	health,	quality	of	life	and	psycho-social	functioning,	will	be	analysed	in	the	same	
way	as	waist	circumference.	
	 The	 number	 of	 achieved	 ELIPS	 goals,	 the	 degree	 of	 additional	 changes	 in	 the	
environment,	the	stability	of	teams,	and	knowledge,	attitudes	and	self-efficacy	of	teams	
and	team	leaders	towards	a	healthy	lifestyle	will	be	scored	to	give	insight	in	the	variation	
and	quality	of	 implementation	of	the	intervention	per	team.	Subgroup	analyses	will	be	
done	to	find	out	if	there	are	differences	in	outcomes	between	patients	within	teams	with	
more	of	less	successful	implementation	of	the	intervention.	This	might	also	give	an	idea	of	
minimal	conditions	needed	for	this	intervention	to	be	implemented	to	a	certain	degree.	
	 An	economic	evaluation	will	be	conducted	 to	assess	 the	cost-effectiveness	of	 the	
lifestyle	intervention	compared	to	care	as	usual	in	severe	mentally	ill	residential	patients.	
The	 analysis	 will	 be	 performed	 from	 a	 societal	 perspective;	 costs	 in	 and	 outside	 the	
healthcare	sector	will	be	included.	Results	will	be	expressed	in	terms	of	incremental	costs	
per	percentage	 change	 in	waist	 circumference.	 Furthermore,	 a	 cost-utility	 analysis	will	
be	conducted	with	the	QALY	(Quality	Adjusted	Life	Years)	as	primary	outcome	measure.	
Finally,	potential	long-term	economic	consequences	due	to	reduced	incidence	of	diabetes	
and	other	cardiovascular	diseases	will	be	explored.	
	 Missing	data	and	drop-outs	will	be	analysed	and	accounted	for	by	multiple	imputation	
if	the	assumption	of	data	missing	at	random	(MAR)	is	not	violated.
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DISCUSSION

Several	diet	and	physical	activity	interventions	have	successfully	improved	cardiometabolic	
health	 in	 SMI	 patients9.	 However,	 large	 randomised	 controlled	 trials	 studying	 lifestyle	
interventions	 in	 residential	 patients	 are	 lacking,	 even	 though	 these	 patients	 might	
be	 more	 vulnerable	 for	 unhealthy	 lifestyle	 behaviours	 due	 to	 an	 obesogenic	 living	
environment.	To	our	knowledge,	only	one	study	addressed	the	environment	of	patients	
with	schizophrenia	or	schizoaffective	disorder	hospitalised	for	one	year	or	longer14.	Staff	
members	were	involved	in	this	study	and	results	show	no	significant	differences	in	BMI	
between	intervention	and	control	patients	after	12	months.	However,	the	sample	size	of	
this	study	was	small	with	37	patients	included	in	the	12	months	measures.		
	 The	distinctive	features	of	the	ELIPS	trial	compared	to	other	lifestyle	interventions	
in	 SMI	patients	 are	 the	 focus	on	modifying	 the	obesogenic	 environment	of	 residential	
patients	 and	 the	 implementation	 of	 the	 intervention	 on	 team	 level.	 Changing	 the	
obesogenic	environment	 is	expected	to	have	 long-term	effects	on	patients’	health	due	
to	the	sustainable	character	of	these	changes.	Interventions	that	include	modification	of	
the	environment	to	stimulate	healthy	behaviour	show	positive	results:	there	is	potential	
for	improving	dietary	habits	on	the	work	site41	and,	combined	with	education,	it	leads	to	
improvements	in	dietary	habits	and	waist	circumference	in	men	with	substance	addictions	
in	residential	settings42.	Implementing	the	intervention	on	team	level	is	expected	to	lead	
to	maintenance	of	health	behaviours	after	the	intervention	stops.	In	the	study	of	Álvarez-
Jiménez	and	colleagues43	a	three	month	behavioural	intervention	led	to	less	weight	gain	
in	first-episode	psychosis	patients	compared	to	controls,	but	this	effect	had	diminished	
three	months	after	the	intervention	ended.	The	ACHIEVE	trial8	showed	significant	weight	
reduction	18	months	after	the	start	of	a	 lifestyle	 intervention	in	overweight	and	obese	
SMI	patients.	However,	during	this	18	month	period	several	aspects	of	the	intervention,	
such	as	individual	visits	and	physical	activity	classes,	were	led	by	the	interventionists.	This	
increases	 the	 costs	 of	 the	 intervention	 and	 it	 remains	 to	be	 seen	whether	 the	weight	
loss	 is	maintained	when	 the	 sessions	 led	by	 interventionists	 stop.	Most	experts	 in	 the	
obesity	 field	 argue	 that	 the	 key	 to	 successful	 stabilisation	 of	 new	 behaviours	 is	 long-
term treatment44.	ELIPS	will	implement	the	intervention	on	team	level,	by	coaching	team	
members	 in	 creating	a	healthy	 living	environment	 for	 their	patients	and	 in	 stimulating	
them	to	adopt	healthy	 lifestyles.	As	the	 intervention	 is	applied	 in	daily	routine	and	fits	
in	the	team’s	schedule,	it	is	expected	that	the	effect	of	the	intervention	maintains	when	
lifestyle	coaches	leave.
	 A	strength	of	the	inclusion	on	team	level	is	that	patient	selection	bias	is	decreased.	
Patients	are	automatically	 invited	 to	participate,	except	when	 they	meet	 the	exclusion	
criteria	(age	<18,	pregnancy	or	being	unable	to	perform	physical	activity	tests).	The	target	
sample	is	large	with	in	total	approximately	1000	eligible	patients.	The	multi-site	character	
of	the	trial	with	all	29	eligible	teams	in	the	North	of	the	Netherlands	being	invited,	the	
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setting	of	teams	in	both	urban	and	rural	areas,	and	the	number	of	eligible	patients	per	
team	will	 lead	 to	 the	 inclusion	of	most	of	 the	SMI	 residential	patients	 in	 the	North	of	
the	Netherlands.	This	 representative	sample,	 together	with	 the	 implementation	of	 the	
intervention	in	real-life	settings,	emphasises	the	generalisability	of	the	results	of	the	ELIPS	
trial.
	 Advantages	of	using	measures	conducted	as	part	of	standard	care	are	the	reduced	
costs	and	the	limited	impact	on	patients.	Measurements	taken	during	the	ROM	screening	
(PANSS,	CDSS,	HoNOS	and	MANSA)	are	widely	validated.	Currently,	feasible	and	validated	
methods	 to	assess	dietary	 intake	 in	SMI	patients,	however,	are	 lacking.	 It	will	be	quite	
a	challenge	to	adapt	and	validate	a	widely	applicable	method	to	reliably	assess	dietary	
intake	in	SMI	patients,	considering	their	cognitive	deficits.
	 When	 randomisation	 is	 successful,	 both	 conditions	will	 consist	 of	 teams	 that	 are	
and	teams	that	are	not	already	interested	in	or	acquainted	with	healthy	lifestyle	matters.	
Although	patients	in	the	control	teams	receive	care	as	usual,	some	of	these	teams	might	
be	or	become	active	in	offering	lifestyle	activities	and	in	stimulating	healthy	behaviours	in	
their	patients,	even	at	baseline45.	Therefore,	in	both	conditions,	all	lifestyle	activities	are	
evaluated	at	baseline,	and	at	three	and	twelve	months	follow	up.	In	the	control	condition,	
teams	are	kindly	requested	to	discuss	new	or	planned	initiatives	with	the	researchers	to	
see	if	delay	of	initiatives	is	possible.	Baseline	patient	characteristics	are	checked	to	ensure	
comparability	of	patients	in	control	and	intervention	teams.	If	necessary,	corrections	for	
baseline	differences	will	be	made	during	analysis.
	 ELIPS	is	a	lifestyle	intervention	aiming	to	improve	cardiometabolic	health	in	severe	
mentally	 ill	 residential	 patients	 by	 adjusting	 the	 obesogenic	 environment.	 If	 the	 ELIPS	
intervention	proves	to	be	successful,	the	results	will	have	 large	external	validity	as	 it	 is	
performed	in	a	real-life	setting	with	a	representative	sample.	By	tackling	the	obesogenic	
environment	of	long-term	residential	patients,	we	expect	to	achieve	an	improved	health	
status	that	can	be	maintained.
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ABSTRACT

Background:	For	patients	with	severe	mental	illness	(SMI)	in	residential	facilities,	adopting	
a	healthy	lifestyle	is	hampered	by	the	obesity	promoting	(obesogenic)	environment.

Aims:	 To	 determine	 the	 effectiveness	 of	 a	 12-month	 lifestyle	 intervention	 addressing	
the	obesogenic	environment	with	respect	to	diet	and	physical	activity	to	improve	waist	
circumference	and	cardiometabolic	risk	factors	versus	care-as-usual	(Dutch	Trial	Registry:	
NTR2720).

Method: In	 a	 multi-site	 cluster-randomized	 controlled	 pragmatic	 trial,	 29	 care	 teams	
were	randomized	into	15	intervention	(365	patients)	and	14	control	teams	(371	patients).	
Intervention	staff	were	trained	to	improve	the	obesogenic	environment.

Results: Waist	circumference	decreased	1.51	cm	(95%	CI	=	-2.99;	-0.04)	 in	 intervention	
versus	control	group	after	3	months	and	metabolic	syndrome	Z-score	decreased	0.22	s.d.	
(95%	CI	 =	 -0.38;	 -0.06).	 After	 12	months,	 the	 decrease	 in	waist	 circumference	was	 no	
longer	statistically	significantly	different	(-1.28	cm;	95%	CI=	-2.79;	0.23,	p=0.097).

Conclusions:	Targeting	the	obesogenic	environment	of	residential	patients	with	SMI	has	
the	potential	to	facilitate	reduction	of	abdominal	adiposity	and	cardiometabolic	risk,	but	
maintaining	initial	reductions	over	the	longer	term	remains	challenging.	
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INTRODUCTION

Patients	with	a	severe	mental	illness	(SMI),	mostly	schizophrenia,	other	psychotic	disorders,	
major	depression	or	bipolar	disorder,	have	almost	 twice	 the	normal	 risk	of	premature	
death	from	cardiovascular	disease1,	are	more	likely	to	suffer	from	the	metabolic	syndrome	
(MS)2,	and	have	an	up	 to	30	years	 shortened	 life	expectancy	compared	 to	 the	general	
population3.	The	increased	mortality	risk	is	associated	with	side	effects	of	antipsychotic	
medication	as	well	as	unhealthy	but	modifiable	lifestyle	behaviors4.
	 Lifestyle	interventions	in	SMI	patients	have	previously	been	shown	to	reduce	body	
weight5	 and	waist	 circumference,	 and	 to	 improve	 cardiometabolic	 risk	 factors	 such	 as	
serum	 triglyceride	 levels,	 fasting	 glucose	 and	 insulin	 concentrations6,7.	 These	 studies	
included	mostly	outpatients8,9	or	first	episode	patients	with	 schizophrenia10,11,	whereas	
studies	 in	 SMI	 patients	 admitted	 to	 sheltered	 or	 clinical	 care	 facilities	 are	 scarce.	 In	
addition,	sustainability	of	effects	is	questionable.
	 Most	lifestyle	interventions	are	designed	to	stimulate	individuals	to	change	their	diet	
and	physical	activity	behavior	and	involve	counseling,	goal	setting	and	weight	monitoring.	
The	 challenge	 of	 these	 programs	 is	 that	 they	 highly	 depend	 on	 individual	 patients’	
interests,	motivation	and	capacities,	which	are	reduced	in	SMI	patients	due	to	negative	
symptoms	and	cognitive	deficits12.	In	residential	facilities,	the	setting	is	important	as	well	
since	facilities	are	often	characterized	by	an	‘obesogenic’	environment	due	to	abundant	
provision	of	unhealthy	food	products	and	a	lack	of	daily	activities13,14.	The	approach	to	focus	
on	the	obesogenic	environment,	‘making	the	healthy	choice	the	easy	choice’	by	educating	
staff	how	to	change	daily	practice	with	regard	to	healthy	nutrition	and	physical	activities	
in	the	facility,	may	lead	to	sustainable	changes	for	all	residential	SMI	patients.	Two	studies	
addressed	the	obesogenic	environment	of	SMI	residential	patients	by	modifying	the	food	
delivery15	or	adjusting	the	offered	food	combined	with	nutritional	counseling	and	exercise	
sessions16,	and	reported	promising	improvements	in	patients’	somatic	health.	However,	
these	studies	lacked	a	control	group15	or	had	a	small	sample	size16.	Another	approach	that	
may	work	well	for	the	SMI	population	is	the	‘small	change	approach’.	This	approach	aims	
for	modest	lifestyle	changes	leading	to	modest,	but	sustainable	weight	loss	in	the	long-
term17.	
	 We	 developed	 the	 Effectiveness	 of	 Lifestyle	 Interventions	 in	 PSychiatry	 (ELIPS)	
trial18.	In	this	trial,	we	designed	a	lifestyle	intervention	to	improve	cardiometabolic	health	
of	 SMI	patients	 living	 in	 residential	 facilities	by	 stimulating	a	healthy	 lifestyle	via	 small	
but	 sustainable	 changes	 in	 the	obesogenic	environment.	 The	ELIPS	 trial	 is	 a	pragmatic	
randomized	controlled	trial	(RCT),	designed	to	offer	tailored,	scalable	and	implementable	
interventions19.	This	means	that	already	 in	 the	trial	phase,	 the	 intervention	was	aimed	
at	 and	 implemented	 by	 regular	 staff	 members	 in	 daily	 care.	 We	 expected	 stable	 or	
improved	 cardiometabolic	 health	 in	 the	 intervention	 group	 compared	 to	 deteriorated	
cardiometabolic	 health	 in	 the	 control	 group.	 In	 addition,	 we	 explored	 whether	 the	
intervention	effect	depends	on	gender,	age	and	type	of	facility.
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METHODS

The	ELIPS	study	protocol	was	published18	and	will	be	shortly	explained	below.	The	Medical	
Ethical	 Committee	 for	 Research	 in	Mental	 Health	 Care	 (Metigg)	 concluded	 that	 study	
protocol	and	use	of	anonymized	data	from	Routine	Outcome	Monitoring	(ROM;	below)	
was	 in	accordance	with	the	Declaration	of	Helsinki	and	(inter)national	 regulations,	and	
that	 the	 study	 did	 not	 fall	 under	 the	 scope	 of	 the	Medical	 Research	 Involving	Human	
Subjects	Act,	thereby	waiving	informed	consent.	The	trial	was	registered	in	the	Dutch	Trial	
Registry	(NTR2720,	www.trialregister.nl).

Participants and recruitment
SMI	patients	from	all	sheltered	and	long-term	clinical	care	teams	(n=29	teams,	20-65	patients	
per	team)	of	two	mental	health	organizations	in	the	Netherlands	were	included	in	the	study	
from	September	2010	until	December	2011	if	they	participated	in	the	annual	ROM	(below)	
(Figure 1).	 Long-term	 clinical	 care	 facilities	 deliver	 direct,	 all-day	 intensive	 professional	
care.	Sheltered	facilities	provide	supported	living,	a	combination	of	housing	and	services	
in	the	community.	Exclusion	criteria	were	age	below	18,	pregnancy,	Korsakov	syndrome	
or	inability	to	participate	in	tests.	In	total	240	patients	per	arm	were	needed	to	detect	a	
clinical	relevant	change	of	-5%	in	waist	circumference	(alpha	=	0.05,	power	0.90),	taking	
into	account	an	estimated	10%	dropout	based	on	the	fact	that	measurements	were	part	
of	routine	outcome	monitoring	screenings	performed	in	a	well-established	infrastructure.	

Intervention
The	 ELIPS	 intervention	 was	 directed	 at	 nursing	 teams	 and	 addressed	 the	 obesogenic	
environment	 of	 patients;	 see	 ELIPS	 study	 protocol18	 for	 examples	 from	 practice.	 The	
intervention	 consisted	of	 a	 preparation,	 implementation	and	monitoring	phase.	 In	 the	
one-month	 preparation	 phase,	 lifestyle	 coaches	 introduced	 themselves	 to	 staff	 and	
patients,	 screened	 the	 environment	 and	 teams’	 daily	 routines,	 and	 listed	 patients’	
and	 teams’	 preferences	 and	 sites’	 logistic	 possibilities.	 Lifestyle	 coaches	 created	 a	
team-tailored	 lifestyle	 plan	 based	 on	 listed	 preferences	 and	 possibilities	 and	 four	 pre-
established	ELIPS	lifestyle	goals:	(a)	to	stimulate	physical	activity;	(b)	to	increase	supply/
availability	of	healthy	food	products;	(c)	to	organize	at	least	one	activity	per	week	focused	
on	a	healthy	diet	and	(d)	to	improve	the	obesogenic	environment	on	organizational	level.	
In	the	3-months	implementation	phase,	lifestyle	coaches	implemented	the	planned	ELIPS	
lifestyle	activities	as	described	 in	the	team-tailored	 lifestyle	plan.	Lifestyle	coaches	first	
demonstrated	 activities	 to	 staff,	 then	 carried	out	 the	 activities	 together	with	 staff	and	
finally	 supervised	 staff	 while	 they	 carried	 out	 the	 activities.	 Lifestyle	 coaches	 trained	
teams	to	create	a	healthy	environment	and	stimulate	healthy	behaviors	in	patients.	At	the	
end	of	the	implementation	phase,	teams	set	goals	to	achieve	in	the	9-months	monitoring	
phase.	In	the	monitoring	phase,	a	lifestyle	coach	visited	all	intervention	teams	twice	and	
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discussed	with	the	team	and	team	leader	whether	goals	were	achieved,	which	barriers	
in	achieving	the	goals	were	encountered	and	discussed	options	to	tackle	these	barriers.	
Also,	the	researchers	organized	one	benchmark	meeting	for	all	intervention	team	leaders	
where	difficulties	in	achieving	team	goals	were	discussed	and	tips,	tricks	and	successful	
examples	were	shared.	Lifestyle	coaches	were	trained	for	two	days	on	the	ELIPS	lifestyle	
program,	motivational	 interviewing	techniques	and	on	the	patient	population.	Lifestyle	
coaches	were	fulfilling	the	final	of	four	years	of	education	to	become	professional	lifestyle	
coaches.	 Because	 lifestyle	 coaches	 were	 still	 in	 training,	 each	 team	 had	 two	 lifestyle	
coaches	at	 its	disposal,	who	were	appointed	by	 the	 research	 team.	Per	week,	 lifestyle	
coaches	spent	on	average	8	hours	on	activities	with	patients	(6	contact	hours	and	about	
2	hour	preparation	time)	and	8	hours	on	training	of	staff	and	organizational	aspects,	like	
developing	information	materials,	meetings	with	staff,	and	project	management.

30 Teams    
agreed to

participate 1 Team excluded:    
exclusively served 

patients suffering from 
Korsakov’s syndrome29 Teams clustered in 

13 clusters of 2 or 5 
teams

Intervention arm:       
15 teams; 400 patients

Control arm:             
14 teams; 414 patients

Baseline measures: 
400 patients; 

vcd for 329 patients

Start intervention:         
3-month 

implementation phase
Care as usual

3-month follow-up:
vcd for 318 patients

3-month follow-up:
vcd for 320 patients

Care as usual9-months     
monitoring phase

12-month follow-up:
vcd for 341 patients

12-month follow-up:
vcd for 339 patients

1-month 
preparation phase

Included in analysis:     
344 patients with at 

least one somatic
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Included in analysis:     
320 patients with at 

least one somatic
measure

Included in analysis:     
284 patients with at 

least one somatic
measure

Included in analysis:     
298 patients with at 

least one somatic
measure

Included in analysis:     
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least one somatic
measure

Included in analysis:     
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least one somatic
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In final analysis for
primary outcome:

316 patients

In final analysis for
primary outcome:

320 patients

Randomization per 
cluster

Baseline measures: 
414 patients; 

vcd for 352 patients

Legend:
vcd = valid care data 

Figure 1. Flow	chart	of	patients	in	the	ELIPS	trial.	A	total	of	736	patients	have	at	least	one	physical	
measure	at	baseline	or	12-months	follow-up	and	were	included	in	the	analysis	(not	retraceable	in	
flow	chart).
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	 Patients	in	the	control	condition	received	care	as	usual.	Lifestyle	initiatives	in	control	
teams	were	documented.	Randomization	was	performed	at	team	level	using	a	randomized	
block	design	with	12	clusters	of	two	comparable	teams	and	one	cluster	of	five	comparable	
teams	based	on	mental	health	care	organization,	type	of	facility,	caseload	size	and	location	
(urban	or	rural).	Teams	were	randomized	fifty-fifty	into	intervention	or	control	arm	with	
computerized	random	number	generator	by	a	non-participating	research	nurse.	

Measurements and outcomes
Primary	 outcome	 was	 waist	 circumference	 (WC)	 at	 three	 and	 twelve	 months	 after	
baseline.	 Secondary	 outcomes	 were	 Body	 Mass	 Index	 (BMI;	 kg/m2)	 and	 metabolic	
syndrome	Z-score.	Information	on	age,	gender,	diagnosis	and	medication	use	was	derived	
from	patient	records.	Physical	health	data	were	collected	by	trained	nurses	in	annual	ROM	
screenings,	part	of	the	ongoing	PHAMOUS	(Pharmacotherapy	Outcome	and	Monitoring	
Survey)	 cohort20.	 	Annual	ROM	screenings	are	 standard	care	 in	both	organizations	and	
were	rescheduled	one/two	weeks	before	start	of	the	intervention	(baseline	measure)	and	
three	and	twelve	months	thereafter	(follow-up	measurements).	Patients	received	a	small	
fee	for	the	additional	3-months	ROM	screening	(€5.00/$5.38).	ROM	nurses	were	blinded	
to	intervention	allocation.	WC	was	measured	twice	in	standing	position	at	the	end	of	an	
expiration	using	a	flexible	non-stretching	tape	halfway	between	iliac	crest	and	lowest	rib.	
Weight	was	measured	by	calibrated	scales	(Seca,	model	813,	Hamburg,	Germany)	in	light	
clothing	without	shoes	or	jackets.	Height	was	measured	without	shoes.	Systolic	and	diastolic	
blood	pressure	(BP)	were	measured	using	an	automated	blood	pressure	monitor	(BOSO	
medicus	control,	Jungingen,	Germany)	in	sitting	position	after	five	minutes	rest.	Patients	
visited	a	(hospital)	 laboratory	to	collect	a	fasting	blood	sample	for	levels	of	 lipids	(total	
cholesterol,	LDL-cholesterol,	HDL-cholesterol	and	triglycerides)	and	glucose	metabolism	
(glucose,	HbA1c).	 If	not	 fasting,	 this	was	 routinely	 indicated	on	 the	 form	by	 the	nurse.
	 The	 metabolic	 syndrome	 was	 defined	 as	 the	 presence	 of	 three	 or	 more	 of	 the	
following	criteria21:	(a)	waist	circumference	≥	88/102	cm	(female/male);	(b)	systolic	BP	≥	
130	and/or	diastolic	BP	≥	85	mmHg	or	receiving	antihypertensive	medication;	(c)	HDL-C	<	
1.03/1.3	mmol/L	(female/male;	divide	by	0.0259	to	convert	to	mg/dL)	or	receiving	lipid-
lowering	medication;	(d)	triglycerides	≥	1.7	mmol/L	(divide	by	0.0113	to	convert	to	mg/
dL)	or	receiving	 lipid-lowering	medication;	and	(e)	fasting	glucose	≥	6.1	mmol/L	(divide	
by	0.0555	 to	 convert	 to	mg/dL)22,	 receiving	antihyperglycemic	medication	or	 reporting	
a	diagnosis	for	diabetes.	When	fasting	glucose	levels	were	not	available	(baseline:	46%,	
n=342;	 3-months:	 53%,	 n=392;	 12-months:	 46%,	 n=342),	 patients	 were	 considered	 to	
fulfill	the	glucose	risk	criterion	if	they	reported	to	have	diabetes	(9.6%,	n=71)	or	if	HbA1c	≥	
6.0%23.	The	individual	components	were	standardized	into	Z-scores	(with	HDL-cholesterol	
Z-score	multiplied	by	-1)24,25	and	the	sum	divided	by	five	was	used	as	a	continuous	variable	
for	 the	 degree	 of	metabolic	 syndrome	 (MS	 Z-score).	 BP	was	 standardized	 using	mean	
arterial	pressure	(MAP).	
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	 Antipsychotic	 medication	 (AP)	 was	 categorized	 in	 three	 groups	 according	 to	 the	
strength	of	 the	 side	effect	on	cardiometabolic	health	 (none,	mild,	or	 strong)	based	on	
literature	(see	Supplementary Table 1)26,27.	

Statistical analyses
Data	were	analyzed	according	to	the	intention-to-treat	principle	using	SPSS	version	22.	A	
p-value	<.05	was	considered	statistically	significant.	Results	are	reported	as	mean	(95%	
confidence	interval).	Differences	in	frequency	distributions	were	tested	with	Chi-square	
or	Mann	Whitney	U	tests.	For	testing	main	differences	between	intervention	and	control,	
a	likelihood-based	general	linear	mixed	model	was	applied,	using	a	subject-specific	model	
to	adjust	for	clustering	of	patients	within	teams	using	an	‘unstructured’	error	structure,	
and	controlling	for	the	block	design.	For	all	analyses,	the	outcomes	over	time	per	patient	
formed	 the	 first	 level	 of	 the	 model,	 the	 patient	 formed	 the	 second	 level,	 and	 team	
formed	the	third	level	and	cluster	as	random	factor.	Since	it	is	possible	that	intervention	
effects	 on	 somatic	 outcomes	 differ	 between	 implementation	 (first	 three	months)	 and	
monitoring	 phase	 (nine	months	 thereafter),	 time	was	 coded	 as	 two	dummy	 variables.	
Group	(intervention	or	control),	time,	and	group	by	time	interactions	were	entered	in	the	
model	as	fixed	factors	with	adjustment	for	age,	gender,	type	of	facility	and	AP	medication.	
As	a	secondary	analysis,	clinically	relevant	change	was	studied,	defined	as	a	change	of	at	
least	5%	WC.	Finally,	we	studied	the	 intervention	effect	within	pre-specified	subgroups	
(gender,	age	groups	and	type	of	facility).	

RESULTS

The	29	teams	were	randomized	into	14	control	and	15	intervention	teams,	resulting	in	814	
eligible	patients	(Figure 1).	Of	these,	736	(90%)	had	at	least	one	physical	measurement	
at	baseline	or	at	12	months	and	were	included	in	the	analyses.	The	majority	of	patients	
were	male	(63.2%),	the	mean	age	was	48.3	(s.d.	=	12.6)	years	ranging	from	20	to	85	years	
(Table 1).	

Table 1. Baseline	 characteristics	 of	 participants	 in	 the	 Effectiveness	 of	 Lifestyle	 Interventions	 in	
PSychiatry	(ELIPS)	study.

N Total Intervention 
group

Control 
group p

Teams,	n 29 15 14

Patients,	n 736 365 371

Age,	years:	mean	(s.d.) 736 48.3	(12.6) 49.3	(12.0) 47.2	(13.2) 0.03

Male	gender,	n	(%) 736 465	(63.2) 236	(64.7) 229	(61.7) 0.41

Housing,	n 736

		Sheltered	living,	teams	(patients) 18	(434) 9	(196) 9	(238) 0.004

		Long-term	clinical	facilities,	teams,	(patients) 11	(302) 6	(169) 5	(133)
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Table 2. Baseline	clinical	characteristics	of	participants	in	the	Effectiveness	of	Lifestyle	Interventions	
in	PSychiatry	(ELIPS)	studya.

N Total Intervention 
group

Control 
group p

Body composition

Metabolic	syndrome,	n	(%) 387 226	(58.4) 120	(58.5) 106	(58.2) 0.95

Metabolic	syndrome	Z-score,	mean	(s.d.)b 387 0.45	(1.02) 0.48	(1.05) 0.42	(0.98) 0.59

Body	Mass	Index	(BMI),	kg/m2:	mean	(s.d.)	 616 28.0	(6.3) 27.8	(6.3) 28.3	(6.2) 0.27

BMI	categories,	n	(%): 0.34

				Normal	(BMI	<25) 210	(34.1) 108	(36.6) 102	(31.8)

				Overweight	(BMI	25-29) 210	(34.1) 100	(33.9) 110	(34.3)

				Obese	I	(BMI	30-34) 117	(19.0) 48	(16.3) 69	(21.5)

				Obese	II	(BMI	35-39) 50	(8.1) 27	(9.2) 23	(7.2)

				Obese	III	(BMI	≥40) 29	(4.7) 12	(4.1) 17	(5.3)

Waist	circumference,	cm:	mean	(s.d.)

    Men 350 104.4	(16.1) 105.6	(15.4) 103.1	(16.8) 0.14

    Women 208 103.0	(17.0) 104.0	(18.7) 102.2	(15.5) 0.45

Blood	pressure	(BP),	mmHG:	mean	(s.d.) 612

		Systolic	BP 129.8	(18.8) 129.9	(19.3) 129.8	(18.3) 0.97

		Diastolic	BP 84.2	(12.1) 84.6	(12.8) 83.8	(11.4) 0.43

Use	of	BP-lowering	medication,	n	(%) 646 137	(21.2) 79	(25.2) 58	(17.5) 0.02

Lipids

Total	cholesterol,	mmol/L:	mean	(s.d.) 477 5.19	(1.13) 5.10	(1.16) 5.29	(1.08) 0.07

HDL-cholesterol,	mmol/L:	mean	(s.d.)

    Men 293 1.10	(0.33) 1.08	(0.32) 1.12	(0.33) 0.38

    Women 182 1.33	(0.41) 1.38	(0.39) 1.27	(0.43) 0.06

LDL-cholesterol,	mmol/L:	mean	(s.d.) 461 3.19	(1.01) 3.07	(1	.02) 3.33	(0.98) 0.005

Triglycerides,	mmol/L:	median	(25-75th  
percentile)	 475 1.67	(1.12-2.42) 1.65	(1.08-2.35) 1.69	(1.14-2.50) 0.58

Use	of	lipid	lowering	medication,	n	(%) 646 114	(17.6) 64	(20.4) 50	(15.1) 0.08

Glucose metabolism

Fasting	glucose,	 
mmol/L:	median	(25-75th	percentile) 394 5.60	(5.10-6.40) 5.60	(5.20-6.30) 5.60	(5.08-6.40) 0.34

HbA1c,	%:	median	(25-75th	percentile) 301 5.60	(5.25-6.00) 5.70	(5.30-6.00) 5.50	(5.10-5.90) 0.003

Use	of	glucose-lowering	medication,	n	(%) 646 104	(16.1) 51	(16.2) 53	(16.0) 0.92

Psychiatric characteristics 736

Psychiatric	diagnosis,	n	(%)

				Psychotic	disorder 534	(72.6) 277	(75.9) 257	(69.3) 0.04

    Mood disorder 76	(10.3) 37	(10.1) 39	(10.5) 0.87

    Personality disorder 238	(32.3) 105	(28.8) 133	(35.8) 0.04

Psychiatric	comorbidity,	n	(%)c 179	(24.3) 79	(21.6) 100	(27.0) 0.09
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Table 2. Baseline	clinical	characteristics	of	participants	in	the	Effectiveness	of	Lifestyle	Interventions	
in	PSychiatry	(ELIPS)	studya  (continued).

N Total Intervention 
group

Control 
group p

Use	of	antipsychotics,	n	(%) 646 581	(89.9) 288	(91.7) 293	(88.3) 0.14

Antipsychotic	metabolic	side	effect,	n	(%) 581 0.77

    None 57	(9.8) 30	(10.4) 27	(9.2)

    Mild 197	(33.9) 100	(34.7) 97	(33.1)

    Strong 327	(56.3) 158	(54.9) 169	(57.7)

a	SI	unit	 conversion	 factors:	 to	 convert	 total	 cholesterol,	high-density	 lipoprotein	 (HDL)-cholesterol	and	 low-
density	lipoprotein	(LDL)-cholesterol	to	mg/dL,	divide	values	by	0.0259;	to	convert	triglycerides	to	mg/dL,	divide	
values	by	0.0113;	to	convert	fasting	glucose	to	mg/dL,	divide	values	by	0.0555.
b	 The	means	 and	 standard	deviations	of	 the	patients	 ranging	within	 healthy	 reference	 values	were	used	 to	
standardize	HDL-C	(1.1-2.0	mmol/L	 in	 	women	and	0.9-1.7	mmol/L	 in	men),	triglycerides	(≤	2.2	mmol/L)	and	
fasting	glucose	(≤	7.1	mmol/L)	or	haemoglobin	A1c	(HbA1c)	(<	8.0%).	
c	Two	or	more	of	the	defined	diagnoses.

 Most	 patients	were	 overweight	 or	 obese	 (65.9%)	 and	 58.4%	met	 the	 criteria	 for	
metabolic	 syndrome	 (Table 2).	 In	 the	 intervention	 group,	 46%	of	 the	 patients	 lived	 in	
long-term	clinical	facilities	compared	to	36%	in	the	control	group	(p<.01).	This	yielded	a	
significantly	higher	age	and	more	psychotic	disorders	in	the	intervention	group.	
	 After	 three	 months	 of	 lifestyle	 intervention,	 the	 intervention	 group	 showed	 a	
significant	decrease	in	WC	of	1.51	cm	(-2.99;	-0.04)	compared	to	the	control	group	(Table 3).	 
After	twelve	months,	the	WC	in	the	intervention	group	remained	lower	than	in	the	control	
group	 (-1.28	 cm;	 -2.79;	 0.23)	 although	 no	 longer	 statistically	 significant.	 MS	 Z-score	
decreased	with	0.22	 s.d.	 (-0.38;	 -	 0.06)	 in	 the	 intervention	compared	 to	 control	 group	
after	three	months,	of	which	most	of	the	effect	was	attributable	to	a	significant	decrease	
of	0.48	s.d.	in	glucose	Z-score	(-0.87;	-	0.09)	and	of	0.09	s.d.	in	WC	Z-score	(-0.18;	-	0.01)	
in	intervention	patients.	The	effect	on	MS	Z-score	was	not	sustained	after	twelve	months.	
We	found	no	intervention	effects	on	BMI.	In	general,	changes	in	WC	and	BMI	over	time	
varied	widely	between	teams	in	both	the	intervention	and	control	group	(Figure 2).
	 In	 the	 intervention	 group,	 20.1%	 of	 the	 participants	 had	 a	 clinically	 relevant	
improvement	(≥		-5%	WC)	and	20.6%	had	a	clinically	relevant	deterioration	(≥	+5%	WC)	in	
WC	after	12	months.	In	the	control	group	this	was	17.8%	and	a	substantially	higher	29.3%,	
respectively	 (p=0.075).	 	To	 investigate	whether	subgroups	differed	 in	 their	 response	 to	
intervention,	 stratified	 analyses	 were	 performed	 for	 gender,	 age	 groups	 and	 housing	
facility.	The	intervention	effect	was	most	pronounced	in	males	(WC:	-2.42	cm	(-4.10;	-0.74)	
and	MS	Z-score:	-0.33	s.d.	(-0.55;	-0.10))	and	younger	participants	(MS	Z-score	≤43	years:	
-0.31	s.d.	(-0.58;	-0.05)	after	three	months	(see	Supplementary Table 2).	The	decrease	in	
WC	and	MS	Z-score	through	intervention	was	strongest	in	participants	living	in	sheltered	
facilities,	after	three	(WC:	-1.68	cm	(	-3.34;	-0.01);	MS	Z-score:	-0.31	s.d.	(-0.51;	-0.11))	and	
twelve	months	(WC:	-2.63	cm;	-4.28;	-0.98)	while	intervention	patients	in	long-term	clinical	
facilities	showed	a	small	increase	in	MS	Z-score	(0.25	s.d.	(0.00;	0.49))	after	twelve	months.	
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Table 3. Somatic	outcomes	after	3	and	12	months	of	lifestyle	intervention	in	in-patients	with	serious	
mental	illness:	results	of	general	linear	mixed	models	analyses	with	adjustment	for	age,	gender,	type	
of	facility	and	antipsychotic	side	effect.

Waist circumference 
(N=636)

Body mass index 
(N=654) 

Metabolic syndrome 
Z-score (N=512)

β 95% CI p β 95% CI p β 95% CI p

Intervention effecta 

    3 monthsb -1.51 (-2.99;	-0.04) 0.04 -0.13 (-0.49;	0.23) 0.44 -0.22 (-0.38;	-0.06) 0.008

				12	monthsb -1.28 (-2.79;	0.23) 0.10 0.34 (-0.12;	0.79) 0.14 -0.00 (-0.16;	0.16) 0.99

Group	difference	
(intervention	vs	control) 0.44 (-2.22;	3.09) 0.75 -0.60 (-1.56;	0.36) 0.22 -0.04 (-0.22;	0.15) 0.70

Time effect only

    3 months 1.11 (0.05;	2.16) 0.04 0.10 (-0.15;	0.36) 0.40 0.13 (0.01;	0.26) 0.03

				12	months 0.75 (-0.31;	1.80) 0.17 -0.04 (-0.36;	0.29) 0.82 0.01 (-0.10;	0.12) 0.89

Age  0.13 (0.02;	0.24) 0.02 -0.02 (-0.06;	0.02) 0.31 0.00 (-0.00;	0.01) 0.51

Male gender 0.44 (-2.15;	3.03) 0.74 -2.81 (-3.79;	-1.83) .001 0.26 (0.08;	0.44) 0.005

Sheltered	facility 0.76 (-4.67;	6.18) 0.76 0.31 (-1.13;	1.74) 0.67 -0.13 (-0.33;	0.08) 0.20

Antipsychotic side effect on metabolism

    Mild 1.09 (-2.04;	4.22) 0.49 -0.34 (-1.20;	0.52) 0.43 0.28 (-0.00;	0.56) 0.06

    Strong 2.73 (-0.38;	5.83) 0.09 -0.05 (-0.91;	0.81) 0.91 0.35 (0.07;	0.63) 0.01
a	The	control	group	is	the	reference	group.
b	Group	x	time.
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Figure 2. Heterogeneity	 between	 teams	 in	mean	 changes	 in	waist	 circumference	 and	BMI	 after	
twelve	months.	Mean	change	in	waist	circumference	(cm)	and	BMI	(kg/m²)	from	baseline	to	twelve	
months	after	baseline	per	team	with	N	patients.	Error	bars	represent	standard	errors	of	the	mean.
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For	 comparability	with	 lifestyle	 intervention	 studies	 including	 SMI	patients	with	 a	BMI	 
≥	25	kg/m2	8,	we	performed	sensitivity	analyses	in	this	subgroup.	Findings	remain	the	same:	
WC	was	reduced	with	1.79	cm	(-3.50;	-0.08)	at	three	months	and	a	trend	for	reduced	WC	
of	1.59	cm	(-3.34;	0.16)	was	found	at	twelve	months.	MS	Z-scores	decreased	with	0.20	
s.d.	(-0.40;	-0.01)	after	three	months.	Again,	no	intervention	effects	on	BMI	were	found.

DISCUSSION

Main findings
This	large,	multi-site,	randomized	controlled	trial	showed	that	changing	the	obesogenic	
environment	 of	 SMI	 residential	 patients	 into	 a	 healthier	 environment	 significantly	
reduced	 waist	 circumference	 and	 degree	 of	 metabolic	 syndrome	 after	 three	 months	
intervention	compared	to	care	as	usual.	The	magnitude	of	these	effects	decreased	when,	
after	three	months,	staff	took	over	the	lifestyle	activities.	This	shows	that	improving	the	
obesogenic	environment	can	evoke	beneficial	changes	without	targeting	patients	directly,	
but	sustainability	remains	a	challenge.	
	 An	 innovative	 feature	 of	 the	 ELIPS	 intervention	 is	 the	 focus	 on	 the	 obesogenic	
environment	 as	 opposed	 to	 directly	 and	 solely	 targeting	 patients’	 dietary	 and/or	
sedentary	behaviors13.	Moreover,	structural	changes	in	the	environment	will	affect	every	
patient,	irrespective	of	their	personal	interest	in	improving	their	lifestyles.	Changing	the	
environment	using	a	small	change	approach	indeed	resulted	in	a	small	improvement:	1.5	
cm	in	WC	over	three	months.	If	this	can	be	sustained	over	a	longer	period	of	time,	it	will	
however	lead	to	clinically	relevant	improvements	in	adiposity	and	thereby	reducing	risk	
of	 cardiovascular	disease	and	diabetes28,29.	 Earlier	 studies	 found	 that	 for	every	five	 cm	
increase	in	WC	the	risk	of	death	increased	with	13%	for	females	and	17%	for	males30.

Comparison to previous studies
Two	earlier	RCTs	focused	on	residential	patients,	 targeting	both	patients	and	staff	with	
a	 12-month	 lifestyle	 intervention	 with	 structural	 guidance	 of	 external	 coaches31,32.	
Forsberg	and	colleagues	did	not	find	 improvements	 in	WC	or	glucose	 levels31.	This	was	
however	 a	 small	 study	 (n	 =	 41).	 Hjorth	 and	 colleagues	 showed	 a	 reduction	 of	 3.1	 cm	
in	WC	 and	 stabilized	 fasting	 glucose	 levels	 versus	 increased	 glucose	 levels	 in	 controls,	
which	is	comparable	to	our	finding	of	reductions	in	WC	and	fasting	glucose	Z-score.	The	
improvement	 in	 glucose	 metabolism	 is	 consistent	 with	 studies	 showing	 that	 lifestyle	
interventions	are	effective	at	preventing	type	2	diabetes	in	the	general	population33.	The	
beneficial	 effect	 on	 fasting	 glucose	 suggests	 that	 lifestyle	 improvements,	 possibly	 via	
increased	physical	activity,	improve	insulin	resistance34,35.	Changes	in	physical	activity	may	
result	in	changes	in	body	composition	with	reduced	fatness	and	increased	muscle	mass32,	
which	may	explain	the	significant	effects	on	WC	but	not	BMI	(Figure 2).	A	meta-analysis	of	
lifestyle	interventions	for	SMI	in-	and	outpatients	confirmed	our	results	on	WC	(Cohen’s	
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d =	-0.37;	95%	CI	=	-0.60;	-0.13)	and	fasting	glucose	(Cohen’s	d =	-0.24;	95%	CI	=	-0.32;	
-0.10)6.	 Studies	using	 individual	and/or	group	counseling	 sessions,	 for	example	Daumit	
and	colleagues8	and	McKibbin	et	al36,	found	a	significant	decrease	of	2.0	to	3.7	cm	in	WC	
after	six	months	of	exercise,	weight	management	or	psycho-educational	sessions.	Thus,	a	
lifestyle	intervention	in	SMI	residential	patients	focusing	on	the	obesogenic	environment	
may	yield	comparable	results	as	interventions	targeting	patients	directly	with	individual	
or	group	counseling.	

Possible factors influencing intervention implementation and sustainability
Changes	in	waist	circumference	varied	widely	between	teams	(Figure 2).	This	is	most	likely	
related	to	the	ease	with	which	teams	 implemented	and	sustained	new	 lifestyle	habits.	
Structural	aspects	played	a	role,	like	environmental	features	of	the	facility	(e.g.	physical	
activity	opportunities	in	urban	vs	rural	setting37),	available	budget	(e.g.	for	healthy	food	
products)	 and	 availability	 of	 staff	 members	 (e.g.	 nurses	 being	 scheduled	 to	 organize	
activities).	Furthermore,	 logistic	changes	(e.g.	altering	the	type	of	bread	offered	during	
lunch)	were	possibly	more	easily	implemented	than	cultural	changes	(e.g.	offering	walk-
and-talk therapy38	instead	of	sitting	in	the	counseling	office).	Perhaps	of	more	influence	
were	attitudes	of	staff:	nurses	differed	in	their	experience	of	conflicting	priorities	(e.g.	a	
high	workload),	conflicts	with	role	definitions	(e.g.	nurses	are	not	dieticians	or	physical	
therapists)	and	conflicts	with	own	health	behaviors	 (e.g.	giving	a	good	example	by	not	
ordering	pizza	during	night	shifts)39,40.	
	 The	pragmatic	character	of	 the	ELIPS	 trial	allowed	the	 intervention	to	be	 tailored	
to	the	resources	of	the	facility.	Moreover,	regular	staff	implemented	the	intervention	in	
everyday	practice	after	three	months	of	lifestyle	coaching,	giving	a	clear	indication	of	what	is	
attainable	in	‘real-world’	settings.	The	design	of	the	study,	consisting	of	an	implementation	
and	 a	monitoring	 (support)	 phase,	 demonstrated	 the	 difficulty	 of	 sustaining	 achieved	
improvements.	Despite	 involvement	of	regular	staff	in	organizing	 lifestyle	activities	and	
embedding	lifestyle	activities	in	teams’	working	routine,	the	magnitude	of	effects	achieved	
at	three	months	decreased	in	the	nine	months	thereafter,	when	staff	members	were	less	
frequently	guided	by	lifestyle	coaches.	This	is	in	line	with	findings	from	a	meta-analysis	
of	 lifestyle	 interventions	by	Bradshaw	et.	al.40	and	the	study	of	Daumit	and	colleagues8 
where	initial	significant	effects	on	WC	were	no	longer	significant	when	the	frequency	of	
sessions	decreased	and	trained	staff	members	took	over	most	of	the	activities	of	lifestyle	
coaches.	So,	improvements	in	WC	and	glucose	levels	are	within	reach,	but	sustainability	
might	be	achieved	only	when	staff	members	are	guided	on	a	regular	basis	by	a	lifestyle	
coach	whose	primary	responsibility	is	to	promote	the	patients’	lifestyle.	The	frequency	of	
these	guiding	contacts	needed	to	sustain	or	maximize	results	in	the	long-term,	should	be	
explored,	but	likely	needs	to	exceed	two	visits	in	nine	months.
	 The	ELIPS	intervention	seemed	to	be	especially	beneficial	for	males	and	patients	living	
in	sheltered	facilities.	Perhaps	the	lifestyle	activities,	possibly	the	physical	activities,	were	
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more	appealing	to	male	than	female	participants.	Staff	in	long-term	clinical	care	facilities	
might	have	experienced	more	obstacles	in	changing	routines,	anticipating	dysregulation	of	
the	most	severely	ill	patients.	However,	these	results	need	to	be	interpreted	with	caution	
as	subanalyses	inevitably	contained	fewer	patients	than	needed	according	to	the	power	
calculation,	which	was	based	on	the	comparison	of	intervention	and	control	group	only.

Strengths and limitations
Strengths	and	limitations	of	the	study	are	related	to	the	pragmatic	character	of	the	RCT.	
The	control	condition	was	less	controlled	than	it	would	have	been	in	an	explanatory	trial19.	
Despite	being	in	the	control	condition,	staff	members	or	patients	may	have	taken	initiative	
to	 work	 on	 a	 more	 healthy	 lifestyle,	 following	 the	 trend	 in	 society.	 The	 intervention	
condition	would	have	differed	less	between	facilities	if	we	had	not	used	a	team	tailored	
lifestyle	plan.	Using	an	implementation	approach	however	largely	increases	the	external	
validity	of	the	study	results.	Our	inclusion	strategy	further	increased	the	external	validity	
by	avoiding	selection	bias	of	participating	patients19.	

IMPLICATIONS

A	 small	 change	 approach	 focusing	 on	 the	 obesogenic	 environment	 of	 patients	 living	
in	 sheltered	or	 long-term	care	 facilities	has	 the	potential	 to	produce	clinically	 relevant	
reductions	 in	 adiposity	 and	 thereby	 reduce	 cardiometabolic	 risk.	 However,	 our	 small	
results	indicate	that	changing	the	obesogenic	environment	alone	is	not	enough.	It	should	
be	considered	a	prerequisite	for	improving	patients’	health13	and	be	part	of	an	integrated	
approach	of	multiple	 targets,	 including	 sensible	pharmaceutical	 strategies.	A	next	 step	
would	be	 to	develop	a	scalable	 (nursing-)program	for	maintenance	of	healthy	changes	
and	initiatives	in	the	facilities,	that	is	effective,	affordable	and	sustainable	in	the	long	term.
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SUPPLEMENTARY MATERIALS

Supplementary Table 1. Categorization	of	antipsychotic	medication	according	 to	 the	 strength	of	
the	side	effect	(none,	mild	or	strong)	on	cardiometabolic	health. Categorizing	is	based	on	the	Dutch	
Farmacotherapeutical	Compass	(FC),	website	UptoDate	(UtD)	and	the	expert	opinion	(EP)	of	three	
psychiatrists.

Antipsychotic medication Source

No cardiometabolic  influence

Aripiprazole FC

Haloperidol FC

Bromperidol EP

Flupenthixol FC

Pimozide FC

Sulpiride FC

Tiapride EP

Penfluridol EP

Fluphenazine UtD

Mild cardiometabolic influence

Risperidone FC

Quetiapine FC

Chlorprothixene EP

Levomepromazine EP

Paliperidone UtD

Periciazine EP

Pipamperon EP

Zuclopenthixol EP

Fluspirilene EP

Strong cardiometabolic influence

Clozapine FC

Olanzapine FC

Note:	 FC	 =	 (Dutch)	 National	 Health	 Care	 Institute	 (Zorginstituut	Nederland).	 Farmacotherapeutisch	 kompas.	
http://www.farmacotherapeutischkompas.nl/inleidendeteksten/i/inl%20antipsychotica.asp.	Retrieved	23	 June	
2015;	 UtD	 =	 Selected	 adverse	 effects	 of	 antipsychotic	 medications	 for	 schizophrenia	 (www.uptodate.com).	
Retrieved	3	Augustus	2015;	EP	=	expert	opinion.
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ABSTRACT

Large	studies	 investigating	the	psychosocial	effects	of	 lifestyle	 interventions	 in	patients	
with	 a	 severe	 mental	 illness	 (SMI)	 are	 scarce,	 especially	 in	 residential	 patients.	 This	
large,	 randomized	 controlled,	 multicenter	 pragmatic	 trial	 assessed	 the	 psychosocial	
effects	 of	 a	 combined	 diet-and-exercise	 lifestyle	 intervention	 targeting	 the	 obesogenic	
environment	of	SMI	residential	patients.	Twenty-nine	sheltered	and	clinical	care	teams	
were	randomized	into	intervention	(n=15)	or	control	(n=14)	arm.	Team	tailored	diet-and-
exercise	lifestyle	plans	were	set	up	to	change	the	obesogenic	environment	into	a	healthier	
setting,	and	team	members	were	trained	in	supporting	patients	to	make	healthier	choices.	
The	control	group	received	care-as-usual.	The	Calgary	Depression	Scale	for	Schizophrenia	
(CDSS),	 Positive	 and	Negative	 Syndrome	Scale	 (PANSS),	Health	of	 the	Nation	Outcome	
Scales	(HoNOS)	and	the	Manchester	Short	Assessment	of	Quality	of	Life	(MANSA)	were	
assessed	 at	 baseline	 and	 after	 three	 and	 twelve	months.	 Data	were	 available	 for	 384	
intervention	and	386	control	patients	(48.6	±	12.5	years	old,	62.7%	males,	73.7%	psychotic	
disorder).	 Linear	 mixed	 model	 analysis	 showed	 no	 psychosocial	 improvements	 in	 the	
intervention	group	compared	to	care-as-usual;	the	intervention	group	showed	a	slightly	
reduced	quality	of	life	(overall)	and	a	small	increase	in	depressive	symptoms	(clinical	care	
facilities)	 and	psychotic	 symptoms	 (sheltered	 facilities).	 This	may	be	due	 to	 difficulties	
with	implementation,	the	intervention	not	being	specifically	designed	for	improvements	
in	mental	well-being,	or	the	small	change	approach,	which	may	take	longer	to	reach	an	
effect.	Further	research	might	elucidate	what	 type	of	 lifestyle	 intervention	under	what	
circumstances	positively	affects	psychosocial	outcomes	in	this	population.
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INTRODUCTION

Increased	awareness	of	the	somatic	health	of	patients	with	a	severe	mental	illness	(SMI)	
has	resulted	in	a	large	body	of	research	on	lifestyle	interventions	aiming	at	weight	loss,	
weight	gain	prevention	or	improvements	in	cardiometabolic	health.	Lifestyle	interventions	
can	improve	cardiometabolic	risk	factors	such	as	waist	circumference,	triglycerides	and	
fasting	 glucose	 in	 psychotic	 patients1.	 Lifestyle	 changes	 may	 also	 affect	 psychosocial	
well-being	because	of	 the	association	of	 lifestyle	 factors	with	 symptoms	of	depression	
and	anxiety	in	the	general	population2–4,	and	with	negative	and	depressive	symptoms	in	
schizophrenia5,6.	
	 A	 number	 of	 studies	 have	 investigated	 the	 effect	 of	 lifestyle	 interventions	 on	
psychosocial	functioning	in	SMI	patients.	For	example,	programs	of	physical	exercise	have	
shown	to	reduce	psychotic	symptoms7–9,	depressive	symptoms8,10,	anxiety11 and stress12 
and	 improved	quality	of	 life	was	 found	after	a	nutritional	 intervention13	 and	a	psycho-
educational	 weight	 control	 program14.	 However,	 symptomatic	 stability	 or	 unchanged	
quality	of	life	were	also	reported15–21.	Drawing	firm	conclusions	about	the	effect	of	lifestyle	
interventions	on	mental	health	is	complicated	due	to	small	sample	sizes7,10,13–15,17,19,20 or the 
lack	of	a	control	group12,22,23.	Moreover,	large	trials	including	residential	patients	are	lacking.	
	 Adopting	 a	 healthy	 lifestyle	 is	 especially	 challenging	 for	 residential	 patients,	 due	
to	 the	 obesogenic	 environment	 of	 residential	 facilities.	 An	 obesogenic	 environment	 is	
characterized	by	limited	opportunities	for	exercising	and	easy	access	to	high-calorie	food	
as	opposed	to	healthy	alternatives24.	Small	environmental	changes	have	led	to	weight	loss	
in	an	uncontrolled	inpatient	population25.	The	Effectiveness	of	Lifestyle	Interventions	in	
PSychiatry	(ELIPS)	study	was	designed	to	change	the	obesogenic	environment	of	residential	
facilities,	with	 the	primary	aim	 to	 improve	patients’	 somatic	health26.	 The	 intervention	
successfully	 reduced	waist	 circumference	 and	metabolic	 syndrome	 Z-score	 after	 three	
months	intervention27.	The	current	paper	describes	the	secondary,	psychosocial,	outcomes	
of	the	ELIPS	study.	We	hypothesized	that	the	lifestyle	intervention	would	lead	to	reduced	
depressive	and	psychotic	symptoms	and	improved	overall	functioning	and	quality	of	life.	

MATERIALS AND METHODS

Design
The	study	protocol	of	this	multicenter	cluster	randomized	controlled	pragmatic	trial	was	
published	elsewhere26	and	will	be	shortly	explained	below.	The	Medical	Ethical	Committee	
for	Research	 in	Mental	Health	Care	 (Metigg)	concluded	that	study	protocol	and	use	of	
anonymized	data	 from	Routine	Outcome	Monitoring	 (ROM;	below)	was	 in	 accordance	
with	 the	Declaration	of	Helsinki	and	 (inter)national	 regulations,	and	 that	 the	study	did	
not	fall	under	the	scope	of	the	Medical	Research	Involving	Human	Subjects	Act,	thereby	
waiving	informed	consent.	The	trial	was	registered	in	the	Dutch	Trial	Registry	(NTR2720,	
www.trialregister.nl).



64

Chapter 4

Study population
Out	 of	 eighteen	 sheltered	 and	 11	 long-term	 clinical	 care	 teams	 of	 two	 psychiatric	
institutions	(Lentis	and	GGZ	Friesland)	in	the	Netherlands,	clusters	were	made	for	teams	
that	 were	 comparable	 in	 terms	 of	 institution,	 location	 (rural	 or	 city),	 living	 situation	
(sheltered	or	clinical),	and	caseload	(ranging	from	20	to	65).	Within	each	cluster,	teams	
were	 randomly	assigned	 to	 the	 lifestyle	 intervention	or	 the	 treatment	as	usual	 control	
group,	 by	 a	 computerized	 random	 number	 generator	 by	 a	 non-participating	 research	
nurse.	Recruitment	was	from	September	2010	till	December	2011.	Patients	taking	part	
in	the	annual	ROM	screening	(addressed	below)	were	automatically	included.	Exclusion	
criteria	were	age	below	18,	pregnancy,	diagnosis	of	Korsakov’s	syndrome	or	inability	to	
perform	physical	activity	measurements.	The	sample	size	calculation	was	based	on	the	
primary	outcome	 (waist	circumference)	and	showed	that	240	patients	were	needed	 in	
both	the	control	and	intervention	group26.

Intervention
Teams	of	health	care	professionals	were	trained	to	adjust	the	obesogenic	environment	
according	to	pre-determined	ELIPS	 lifestyle	goals:	1)	At	 least	two	physical	activities	per	
week	(e.g.	counselling	conversations	during	a	walk	outside	rather	than	sitting	in	the	office,	
patients	walk/cycle	to	shop	for	own	groceries,	organise	group	walks	one	or	twice	a	week,	
organise	a	weekly	football	activity,	WII-sports	activity,	or	fitness	centre	visit),	2)	At	least	
three	changes	in	daily	food	supply	that	favour	health	(e.g.	offer	low-fat	cheese	and	whole	
wheat	 alternatives	 to	white	 bread,	 pasta	 and	 rice,	 reduce	 consumption	 of	 sweetened	
dairy	product	or	cakes,	buy	fresh	vegetables	rather	than	canned	vegetables,	offer	snacks	
in	small	portions,	and/or	only	in	the	weekends),	3)	A	weekly	food	focused	activity	(e.g.	a	
workshop	on	buying,	cooking	and	eating	healthy	foods,	create	a	daily	fruit	moment,	make	
a	shopping	list	together,	buy	healthy	groceries	together,	cook	a	healthy	meal	together	or	
make	smoothies	together)	and	4)	A	sustainable	change	on	organization	level	(e.g.	reduce	
access	to	food	cupboards,	adjust	food	supply	in	canteen	(selling	fried	snacks	only	twice	
per	week),	provide	a	gym,	set	up	contracts	with	fitness	centres,	purchase	a	WII	sports,	
prepare	breakfast	every	morning	or	put	nutrition	and	physical	activity	standard	on	the	
team	meeting’s	agenda)26.	We	aimed	for	small	changes	because	this	has	a	high	chance	
to	lead	to	changes	that	are	sustainable	in	long-term28.	Consulting	both	patients	and	staff	
on	 their	 preferences	 (see	 Supplementary	 methods	 for	 more	 detailed	 information	 on	
patient	involvement),	two	lifestyle	coaches	per	team	set	up	a	lifestyle	plan	based	on	the	
ELIPS	goals	and	team	specific	(un)healthy	behaviors,	activities,	opportunities	and	logistic	
possibilities	(1-month	preparation	phase).	The	lifestyle	coaches	worked	out	these	plans	
by	organizing	activities	and	workshops	to	 increase	patients’	 intrinsic	motivation	and	by	
training	the	teams	in	creating	a	healthy	environment	and	stimulating	a	healthier	lifestyle	
(3-month	 implementation	phase).	Teams	gradually	 took	over	 the	responsibility	and	set	
goals	to	achieve	in	the	next	period	(9-month	monitoring	phase).	We	hypothesized	that	
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improvements	could	be	achieved	in	the	implementation	phase	and	sustained	during	and	
after	the	monitoring	phase.

Assessments
Outcomes	 were	 administered	 by	 trained	 nurses	 during	 ROM,	 a	 standard	 care	 annual	
screening	 of	 mental	 and	 physical	 health.	 ROM	 procedures	 were	 fully	 explained	 to	
participants,	after	which	 they	were	 free	to	opt-out	 for	 the	use	of	anonymized	data	 for	
research	purposes.	ROM-nurses	were	blind	 for	 the	patients’	 allocation	 (except	 for	one	
location	where	 two	 teams	 assessed	 each	 other’s	 patients).	 Regular	 assessments	were	
used	 for	 the	baseline	and	12-month	measurements	with	an	additional	ROM-screening	
for	the	3-month	measurement,	for	which	participants	received	a	€5,00	fee.	Age,	gender,	
living	situation	and	medication	were	abstracted	from	patient	charts.	
	 The	9-item	Calgary	Depression	Scale	for	Schizophrenia	(CDSS29)	was	used	to	assess	
depressive	symptoms.	Scores	range	from	zero	(absent)	to	three	(severe)	and	were	assessed	
during	a	structured	interview	and	summed.	The	CDSS	has	good	psychometric	properties30.
Psychotic	symptoms	were	assessed	using	a	shortened	version	of	the	Positive	and	Negative	
Syndrome	Scale	based	on	remission	criteria	 	(PANSS31,32).	Scores	on	the	items	assessing	
delusions,	 conceptual	 disorganization,	 hallucinatory	 behavior,	 blunted	 affect,	 social	
withdrawal,	lack	of	spontaneity,	mannerisms	and	posturing	and	unusual	thought	content	
range	from	one	(absent)	to	seven	(extreme)	and	were	summed.	
	 Overall	 functioning	 was	 measured	 with	 the	 clinician-rated	 Health	 of	 the	 Nation	
Outcome	 Scales	 (HoNOS33).	 Twelve	 questions	 on	 four	 domains	 (behavioral	 problems,	
organic	 problems,	 psychological	 symptoms,	 social	 problems)	 range	 from	 zero	 (no	
problems)	to	four	(severe	problems)	and	were	summed.	The	scale	has	moderately	high	
internal	consistency	and	interrater	reliability33.	
	 Quality	of	 life	was	measured	with	the	Manchester	Short	Assessment	of	Quality	of	
Life	(MANSA34),	a	12-item	self-report	questionnaire	capturing	satisfaction	within	several	
psychosocial	domains,	scored	on	a	scale	from	one	(could	not	be	worse)	to	seven	(could	
not	be	better).	Scores	were	summed.	The	MANSA	has	good	construct	validity	and	internal	
consistency34.

Statistical analysis
Non-normally	 distributed	 data	 were	 transformed.	 Group	 differences	 on	 baseline	
characteristics	 were	 examined	 with	 the	 chi-square	 test	 for	 categorical	 variables,	
independent Student’s t-tests	 for	normally	distributed	continuous	variables	and	Mann-
Whitney	 U	 tests	 for	 non-normally	 distributed	 continuous	 variables.	 Differences	 on	
psychosocial	 outcomes	 over	 time	 were	 analyzed	 according	 to	 the	 intention-to-treat	
principle	using	a	 likelihood-based multi-level	 linear	mixed	model	with	an	unstructured	
covariance	structure,	taking	the	randomization	strata	of	teams	into	account.	To	investigate	
the	 effect	 for	 the	 two	 phases	 of	 the	 intervention	 separately,	 we	 created	 two	 dummy	
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variables	for	time,	where	the	reference	category	was	baseline	compared	to	the	3-month	
and	 12-month	 measurements	 respectively.	 Condition,	 dummy	 variables	 for	 time	 and	
interaction	terms	of	condition	x	time	were	entered	into	the	model	as	fixed	factors.	Age,	
gender,	chlorpromazine	equivalents	and	living	situation	were	entered	as	covariates.	SPSS	
version	22	was	used	with	alpha	set	at	0.05.

Post hoc analyses
Post-hoc	analyses	were	performed	to	investigate	whether	baseline	differences	could	be	
explained	by	the	uneven	distribution	of	living	situation	over	the	groups,	as	living	situation	
might	reflect	the	severity	of	 illness	and	illness-related	consequences	(i.e.	the	degree	of	
dependence	on	others	for	daily	tasks	is	likely	higher	in	clinical	care	facilities).	Analysis	of	
variance	(ANOVA)	was	performed	on	baseline	differences	with	condition	as	predictor	and	
living	 situation	as	 covariate.	 In	addition,	 the	effect	of	 the	 intervention	on	psychosocial	
outcomes	was	 investigated	 separately	 for	 sheltered	 facilities	 and	 clinical	 care	 facilities	
using	 the	 linear	mixed	models	 described	 above,	 to	 examine	whether	 the	 intervention	
may	have	a	different	effect	on	patients	in	sheltered	facilities	than	on	patients	in	clinical	
facilities.	Finally,	we	 investigated	whether	 the	 improvement	on	somatic	outcome	waist	
circumference	(WC)	after	three	months	of	 intervention27,	was	related	to	 improvements	
in	mental	well-being	 in	 patients	 in	 the	 intervention	 group.	 Intervention	 patients	were	
split	 by	 median	 on	 WC	 differences	 scores	 from	 baseline	 till	 3-months,	 leading	 to	 an	
‘improvement/equal’	group	(increase	WC	≤	0	cm)	and	a	 ‘deterioration’	group	(increase	
WC	>1	cm).	Linear	mixed	models	analyses	were	used	to	test	whether	groups	differed	in	
their	psychosocial	outcomes	over	time.

RESULTS

Patient characteristics
Fifteen	 teams	 (nine	 sheltered	and	 six	 clinical	 care	 teams,	400	patients)	were	allocated	
to	the	intervention	group	and	14	teams	(nine	sheltered	and	five	clinical	care	teams,	414	
patients)	to	the	control	group.	Out	of	the	814	patients	automatically	included,	770	patients	
(384	intervention	and	386	control	patients)	had	data	on	at	least	one	psychosocial	measure	
at	baseline	or	the	12-month	measurement,	making	them	eligible	for	analysis	(see	Figure 1).	 
Despite	randomization,	patients	 in	the	 intervention	group	were	on	average	older,	were	
prescribed	higher	doses	of	antipsychotic	medication	and	more	patients	in	the	intervention	
group	were	diagnosed	with	a	substance	related	disorder	or	living	in	clinical	care	facilities	
(see	Table 1).	The	intervention	group	reported	less	depressive	symptoms	and	had	a	higher	
quality	of	 life	at	baseline.	 Living	 situation	 fully	explained	baseline	differences	between	
intervention	and	control	group	for	antipsychotic	dosage,	partly	explained	differences	in	
age	but	could	not	explain	the	difference	between	the	groups	with	regard	to	substance	
related	disorder,	depressive	symptoms	and	quality	of	life.	
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participate 1 Team excluded:    
exclusively served 

patients suffering from 
Korsakov’s syndrome29 Teams clustered in 

13 blocks of 2 or 5 
teams

Intervention arm:       
15 teams; 400 patients

Control arm:             
14 teams; 414 patients

Baseline measures: 
400 patients; valid care 

data for 329 patients

Start intervention:         
3-month 

implementation phase
Care as usual

3-month follow-up:
vcd for 318 patients

3-month follow-up:
vcd for 320 patients

Care as usual9-months     
monitoring phase

12-month follow-up:
vcd for 341 patients

12-month follow-up:
vcd for 339 patients

1-month 
preparation phase

Included in analysis:     
349 patients with at 

least one somatic
measure

Included in analysis:     
327 patients with at 

least one somatic
measure

Included in analysis:     
295 patients with at 

least one somatic
measure

Included in analysis:     
303 patients with at 

least one somatic
measure

Included in analysis:     
341 patients with at 

least one somatic
measure

Included in analysis:     
336 patients with at 

least one somatic
measure

Randomization per 
block

Baseline measures: 
414 patients; valid care 

data for 352 patients

Legenda:
vcd = valid care data 

Figure 1. Flow	chart	of	patients	in	the	ELIPS	trial.	A	total	of	770	patients	have	at	least	one	psychosocial	
measure	at	baseline	or	12-months	follow-up	and	were	included	in	the	analysis	(not	retraceable	in	
flow	chart).

Psychosocial outcomes
The	intervention	had	no	effect	on	the	course	of	depressive	symptoms,	psychotic	symptoms	
or	overall	functioning	(Table 2,	Figure 2).	The	course	of	quality	of	life	(possible	range	12-
84)	differed	between	groups;	the	intervention	group	showed	a	significant	reduction	(-0.97	
points	 after	 three	months	 and	 -1.66	 points	 after	 twelve	months),	 the	 control	 group	 a	
significant	increase	(1.38	points	after	three	months	and	1.36	points	after	twelve	months).	
Group	difference	were	 significant	 for	both	periods	 (β=-2.80,	p	 =	 .011	and	β=-4.18,	p	 <	
.001,	respectively),	but	the	main	change	took	place	in	the	first	three	months.	In	sensitivity	
analyses	controlling	for	initial	baseline	differences,	the	effects	remained	the	same.

Post hoc analyses
Outcomes	were	different	for	the	sheltered	and	clinical	facilities	(Supplementary Table 1,	 
Supplementary Figure 1).	 The	 clinical	 care	 intervention	 group	 showed	 a	 significant	
increase	in	depressive	symptoms	(possible	range	0-27)	after	three	(mean	difference:	0.93	
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points)	 and	 after	 twelve	months	 (0.96	 points),	 while	 the	 depressive	 symptoms	 of	 the	
control	group	reduced	 (-0.40	and	 -0.16	points	after	 three	and	 twelve	months;	β	=	 .57,	
p	=	.003	and	β	=	.39,	p	=	.030).	The	sheltered	intervention	group	showed	a	significantly	
greater	 increase	 in	 psychotic	 symptoms	 (possible	 range	 8-56)	 from	 baseline	 to	 the	
12-month	measurement	 (2.61	points)	 than	 the	control	group	 (0.05	points;	β=1.79,	p	=	
.001).	For	quality	of	life,	the	intervention	group	showed	a	decrease	over	time	(-1.07	points	
after	three	months	and	-3.03	points	after	twelve	months)	compared	to	an	increase	of	the	
control	group	(1.65	points	after	three	months	and	1.48	points	after	twelve	months;	β=-
2.84,	p	=	.040	and	β=-5.84,	p	<	.001,	respectively).	

Table 1. Baseline	characteristics	of	study	participantsa.

Variable Nb Total Intervention 
group

Control 
group p-values

Demographical

Age,	yrs 770 48.0	±	12.5 49.1	±	11.9 47.0	±	13.0 .020
Male sex 770 63.2 64.6 61.9 .443
Housing 770

   Sheltered living 59.0 54.2 63.7
.007

			Clinical	care	facilities 41.0 45.8 36.3
Psychiatric	diagnosis 770

			Psychotic	disorder 73.7 76.6 70.7 .066
   Mood disorder 10.0 9.9 10.1 .923
   Personality disorder 32.7 29.7 35.8 .073
   Anxiety disorder 3.6 2.3 4.9 .056
			Substance	related	disorder 12.5 14.8 10.1 .047
			Developmental	disorder 9.2 7.8 10.6 .178
Psychiatric	comorbidity 24.8 22.7 26.9 .168
BMI,	kg/m2 613 28.1	±	6.3 27.8	±	6.3 28.3	±	6.2 .260
Overweight	(25-30	kg/m2)	 613 34.1 34.0 34.2 .968
Obese	(>30	kg/m2) 613 32.0 29.6 34.2 .225
Antipsychotic medication

Antipsychotics 651 90.0 91.8 88.4 .146
Chlorpromazine	equivalentc 635 400	[153;	600] 450	[205;	640] 300	[150;	600] .006
Scores for dependent variables

CDSS 406 1.0	[0.0;	4.0] 1.0	[0.0;	3.8] 2.0	[0.0;	5.0] .003
PANSS 481 17.5	±	6.2 17.7	±	6.2 17.3	±	6.1 .560
HoNOS 562 13.4	±	6.2 13.2	±	6.0 13.6	±	6.4 .429
MANSA 578 60.1	±	12.4 61.5	±	12.0 58.9	±	12.7 .011

Abbreviations:	BMI:	Body	Mass	Index;	CDSS:	Calgary	Depression	Scale	for	Schizophrenia;	PANSS:	Positive	and	
Negative	Syndrome	Scale	–	remission	items;	HoNOS:	Health	of	the	Nation	Outcome	Scales;	MANSA:	Manchester	
Short	Assessment	of	Quality	of	Life.
a	Table	represents	mean	±	standard	deviation,	median	[25th;75th	percentile]	or	percentage.	
b The	total	N	differs	per	variable	due	to	missing	data.	
c	Chlorpromazine	equivalents	of	antipsychotic	dosage	were	calculated	according	to	Gardner	and	colleagues35.
d	Median	was	presented	because	of	the	non-normal	distribution	of	scores.
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Table 2.	 Psychosocial	 outcomes	 after	 three	 and	 twelve	 months	 of	 lifestyle	 intervention	 in	 SMI	
residential	patients*.

 β 95% CI SE p-value

CDSS (N=629)

			Interventiona -.30 [-.50;	-.10] .10 .004

   Three monthsb -.01 [-.16;	.14] .08 .880

			Twelve	monthsb .09 [-.06;	.23] .07 .248

			Intervention*three	monthsc .19 [-.03;	.40] .11 .095

			Intervention*twelve	monthsd .17 [-.05;	.39] .11 .131

PANSS (N=597)

			Interventiona -.16 [-1.19;	.86] .52 .754

   Three monthsb .06 [-.55;	.67] .31 .844

			Twelve	monthsb .51 [-.10;	1.11] .31 .102

			Intervention*three	monthsc .17 [-.67;	1.00] .42 .695

			Intervention*twelve	monthsd .77 [-.10;	1.64] .44 .082

HoNOS (N=700)

			Interventiona -.74 [-1.68;	.19] .48 .120

   Three monthsb .32 [-.53;	1.16] .43 .464

			Twelve	monthsb .21 [-.63;	1.05] .43 .618

			Intervention*three	monthsc -.02 [-1.13;	1.09] .56 .970

			Intervention*twelve	monthsd .02 [-1.15;	1.19] .60 .976

MANSA (N=670)

			Interventiona 2.36 [.31;	4.41] 1.05 .024

   Three monthsb 1.81 [.21;	3.41] .81 .026

			Twelve	monthsb 1.50 [.09;	2.91] .72 .038

			Intervention*three	monthsc -2.80 [-4.96;	-6.29] 1.10 .011

			Intervention*twelve	monthsd -4.18 [-6.20;	-2.16] 1.03 <.001

Note: in order to calculate the estimated mean differences between the intervention and control group over time, 
the following formula can be used, with X1 and X2 = 0 for the control group, 1 for the intervention group:
Y3 months	=	βIntervention * x1	+	βThree months	+	βIntervention*Three	months	* x2
Y12	months	=	βIntervention * x1	+	βTwelve	months	+	βIntervention*Twelve	months	* x2

Example MANSA:
Estimated	mean	for	the	intervention	group:				Y3 months	=	2.36	*	1	+	1.81	+	(-2.80	*	1)	=	1.37
Estimated	mean	for	the	control	group:														Y3 months	=	2.36	*	0	+	1.81	=	(-2.80	*	0)	=	1.81
Estimated	mean	difference	between	intervention	and	control	group:	ΔY3 months	=	1.37	–	1.81	=	-0.44
The MANSA score for the intervention group is -0.44 lower compared to the control group after three months of 
intervention.
*	Results	of	linear	mixed	models	analyses	on	CDSS,	PANSS,	HoNOS	and	MANSA	scores	adjusted	for	age,	gender,	
chlorpromazine	equivalents	and	living	situation.
Abbreviations:	CDSS:	Calgary	Depression	Scale	for	Schizophrenia;	PANSS:	Positive	and	Negative	Syndrome	Scale	
–	 remission	 items;	HoNOS;	Health	of	 the	Nation	Outcome	Scales;	MANSA:	Manchester	Short	Assessment	of	
Quality	of	Life;	CI:	confidence	interval;	SE:	standard	error.
a	Reference	category	is	control	condition.	
b	Time	was	entered	as	dummy	variables	for	the	3-month	and	12-month	measurement;	baseline	is	the	reference	
category.
c	Reference	category	is	the	difference	from	baseline	to	the	3-month	measurement	for	the	control	condition.
d	Reference	category	is	the	difference	from	baseline	to	the	12-month	measurement	for	the	control	condition.
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	 Interventi	on	 pati	ents	 who	 improved	 or	 stabilized	 in	 waist	 circumference	 aft	er	
three	months	of	interventi	on	(N=99;	53.5%)	did	not	diff	er	in	quality	of	life,	psychosocial	
functi	oning	 or	 depressive	 and	 psychoti	c	 symptoms	 aft	er	 three	 and	 twelve	 months	 of	
interventi	on	compared	to	deteriorati	ng	pati	ents	(N=86;	46.5%;	data	not	shown).

Figure 2. Crude	mean	scores	on	psychosocial	outcomes	over	ti	me. 
Crude	mean	scores	on	the	a)	depressive	symptoms	(CDSS;	range	0-27),	b)	psychoti	c	symptoms	(remission	items	
of	PANSS;	range	7-56),	c)	overall	functi	oning	(HoNOS;	range	0-48)	and	d)	quality	of	life	(MANSA;	range	12-84)	
for	interventi	on	and	control	group	over	ti	me.	Note	that	higher	scores	indicate	worse	symptoms/functi	oning	on	
CDSS,	PANSS	and	HoNOS,	but	bett	er	quality	of	life	on	MANSA.	Asterisks	indicate	signifi	cant	diff	erences	between	
the	interventi	on	and	control	group	of	the	marked	ti	me	point	compared	to	baseline.

DISCUSSION

This	 study	 examined	 the	 psychosocial	 eff	ects	 of	 a	 12-month	 diet-and-exercise	 lifestyle	
interventi	on	 targeti	ng	 the	 obesogenic	 environment	 of	 residenti	al	 pati	ents	 with	 SMI.	
The	 interventi	on	 did	 not	 lead	 to	 improvements	 in	 psychosocial	 well-being	 compared	
to	 standard	 care.	 Instead,	 the	 interventi	on	 group	 showed	 an	 increase	 of	 depressive	
symptoms	(only	in	clinical	care	faciliti	es)	and	a	decreased	quality	of	life	(only	in	sheltered	
faciliti	es).	 Improvements	 in	somati	c	health	(waist	circumference)	aft	er	three	months	of	
interventi	on27,	were	not	associated	with	improvements	in	psychosocial	well-being.
	 Interpreti	ng	 the	slight	deteriorati	on	 in	mental	well-being	 is	 complicated	since	 the	
interventi	on	group	had	signifi	cantly	 less	depressive	symptoms	and	bett	er	quality	of	 life	
at	baseline.	Thus,	changes	over	ti	me	could	be	the	result	of	regression	toward	the	mean	
rather	than	an	eff	ect	of	the	interventi	on.	Furthermore,	these	changes	are	small:	one	point	
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on	the	CDSS,	of	which	the	minimal	clinically	important	difference	(MCID)	is	1.3	points36 and 
1.5	point	on	the	MANSA	which,	although	the	MCID	is	unknown,	seems	small	compared	
to	 the	 possible	 range	 of	 12-84	 points.	 In	 addition,	 baseline	 levels	 of	 all	 psychosocial	
outcomes	 were	 already	 remarkably	 good.	 This	may	 be	 due	 to	 an	 optimal	medication	
balance	 that	has	been	established	over	 the	years,	patients	having	come	 to	 terms	with	
their	 current	 living	 situation,	 and	 the	 high	 level	 of	 psychosocial	 support	 in	 residential	
settings19.	 Improvements	are	therefore	harder	to	achieve,	especially	by	an	 intervention	
not	specifically	designed	for	improvements	in	mental	well-being.	Thus,	these	findings	may	
be	a	result	of	non-optimal	randomization	and	may	not	reflect	clinically	relevant	changes	in	
well-being.	The	increase	in	psychotic	symptoms	in	the	sheltered	intervention	groups	is	hard	
to	interpret,	it	is	unclear	whether	this	is	due	to	factors	related	or	unrelated	to	the	study.
	 Nevertheless,	 it	 is	 possible	 that	 a	 growing	 awareness	 of	 the	 risks	 of	 having	 an	
unhealthy	 lifestyle,	 while	 possibly	 having	 insufficient	 opportunities	 to	 change	 lifestyle	
behaviors,	 unintentionally	 affected	 psychosocial	 outcomes	 negatively.	 While	 not	
assessed,	some	experimental	teams	indeed	perceived	barriers	to	implementation	of	the	
intervention	on	organizational	level	(e.g.	in	changing	the	food	that	is	prepared	by	a	central	
kitchen),	on	team	level	(e.g.	staff	members	are	hesitant	to	take	away	unhealthy	choices)	
and	on	patient	level	(e.g.	some	patients	could	not	be	motivated	or	considered	reducing	
health	risks	difficult).	Furthermore,	changing	the	environment	requires	a	change	in	the	
existing	culture	 in	which	 lifestyle	and	 somatic	health	have	 long	been	neglected,	which	
takes	 time25,37.	 At	 some	 sites	 the	 changes	were	 implemented	 in	 the	monitoring	 phase	
rather	than	in	the	implementation	phase	and	therefore	had	less	time	to	become	effective.	
In	addition,	the	small	change	approach	may	have	led	to	environmental	changes	that	were	
too	small	to	bring	about	detectable	changes	in	psychosocial	functioning	during	the	study	
period.
	 Another	possible	explanation	for	our	findings	is	that	the	causal	relationship	between	
lifestyle	factors	and	psychosocial	well-being	is	weaker	in	the	SMI	population	than	in	the	
general	 population.	 Several	 pathways	have	been	proposed	 for	 the	 general	 population.	
For	 example,	 exercise	 is	 thought	 to	 have	 a	 positive	 effect	 through	 increased	 levels	 of	
endorphins	 or	 serotonin,	 and	 through	 psychological	 changes	 such	 as	 increased	 self-
efficacy,	 self-esteem,	 and	 interruptions	 from	negative	 thoughts2,38.	 Dietary	 quality	may	
have	an	effect	through	biological	processes	such	as	the	stress	response	system39	or,	when	
shifting	to	healthier	diet,	through	the	experience	of	successful	behavior	change40.	Despite	
positive	effects	of	lifestyle	interventions	in	the	general	population41,	the	evidence	in	SMI	is	
limited	or	stems	from	methodologically	challenged	studies7,12,14–20,42.	The	current	findings	
could	indicate	that	the	effects	of	changes	in	lifestyle	on	psychosocial	functioning	is	not	as	
strong,	or	even	absent,	in	SMI	patients	compared	to	the	general	population.	This	should	
be	elucidated	in	future	research.
	 The	 ELIPS	 study	 has	 unique	 strengths	 beyond	 the	 large	 representative	 sample	 of	
a	population	that	 is	 rarely	the	subject	of	 intervention	studies.	The	pragmatic	nature	of	
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the	trial	has	several	advantages,	such	as	a	high	generalizability	and	high	clinical	value43: 
the	 study	 design	 allowed	 regular	 staff	members	 to	 adopt	 changes	 in	 real	 life	 settings	
that	fitted	well	within	the	team’s	specific	daily	working	routine.	However,	the	downside	
of	pragmatic	trials	 is	 limited	control	over	the	specific	interventions	used,	the	degree	of	
implementation	 in	 the	 experimental	 teams	 and	 the	 degree	 to	which	 health	 behaviors	
were	stimulated	 in	 the	control	group.	Future	pragmatic	 trials	 should	 include	a	process	
evaluation	to	investigate	the	reach,	dose	delivery	and	adherence	of	the	intervention,	and	
whether	sites	with	a	higher	level	of	implementation	are	able	to	reach	more	health	gain.	
Another	 limitation	 is	 that	no	 specific	efforts	were	undertaken	 to	 improve	psychosocial	
functioning,	 as	 the	 primarily	 aim	was	 to	 reduce	 cardiometabolic	 risk	 factors.	 Lifestyle	
interventions	may	need	to	be	combined	with	individual	counselling	or	behavioral	therapy	
to	have	a	positive	effect	on	psychosocial	functioning.	However,	studies	primarily	focusing	
on	improving	psychosocial	well-being	in	patients	with	long-term	complex	mental	illness	
have	failed	in	doing	so,	suggesting	that	psychosocial	outcomes	are	difficult	to	influence	in	
this	more	complex	group	of	patients44,45.
	 This	 is	 the	 first	 large	 multicenter	 randomized	 trial	 to	 investigate	 the	 effect	 of	 a	
lifestyle	 intervention	targeting	the	obesogenic	environment	of	residential	SMI	patients.	
The	 study	 showed	 no	 improvements	 in	 psychosocial	 well-being	 after	 three	 or	 twelve	
months.	More	research,	including	process	evaluation,	is	needed	to	investigate	the	effect	
of	different	types	of	lifestyle	interventions	on	somatic	as	well	as	psychosocial	outcomes,	
including	an	examination	of	barriers	to	success	and	how	to	overcome	them.
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SUPPLEMENTARY MATERIALS

Supplementary methods: Patient involvement in environmental changes
Patients	 were	 consulted	 on	 the	 environmental	 changes	 to	 be	 made	 and	 personal	
preferences	were	taken	 into	account	when	working	out	the	 lifestyle	goals	at	each	site.	
For	example,	patients	in	the	intervention	group	were	given	a	site-specific	list	of	activities	
and	were	asked	to	mark	the	activities	they	would	be	interested	in	to	participate.	These	
lists	included	activities	that	were	already	being	offered	on	site,	such	as	fitness	activities	
or	existing	sports	groups,	and	activities	that	could	be	organized	when	patients	showed	
interest,	 such	 as	 walking	 groups	 or	 swimming	 activities,	 but	 also	 gave	 patients	 the	
opportunity	to	introduce	new	activities	that	were	not	yet	available	to	them.	The	lifestyle	
coaches	used	this	information	when	setting	up	the	lifestyle	interventions	in	that	specific	
team.	Changes	in	food	provision	were	mainly	focused	on	offering	more	healthy	options	
rather	than	removing	unhealthy	options.	So,	people	had	more	healthy	options	to	choose	
from,	but	the	unhealthy	choices	were	not	eliminated	without	people’s	consent.	Some	of	
the	organizational	 changes	did	 involve	a	 reduction	 in	 the	provision	of	unhealthy	 foods	
(e.g.	reducing	the	daily	selling	of	deep-fried	snacks	in	the	hospital	cafeteria	to	two	days	
a	week),	but	 such	 changes	were	always	decided	 together	with	 the	patients.	 Similar	 to	
people	in	the	general	population,	patients	were	generally	motivated	to	lose	weight,	but	
experienced	 motivational	 difficulties	 to	 change	 their	 behavior	 (amplified	 by	 negative	
symptoms).	Thus,	attempts	were	made	to	 increase	 intrinsic	motivation	to	change	their	
lifestyle,	for	example	by	providing	workshops	on	healthy	food	and	the	benefits	of	healthy	
behaviors.	Furthermore,	case	managers	and	clinicians	discussed	interests	and	preferences	
with	regard	to	diet	and	exercise,	to	try	and	find	opportunities	for	lifestyle	activities	and	
possible	changes	in	diet	fitting	the	patients’	interest.	
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Supplementary table 1. Results	 for	 linear	mixed	models	 separate	 for	 patients	 in	 sheltered	 care	
facilities	and	clinical	care	facilities	adjusted	for	age,	gender	and	chlorpromazine	equivalents.

Sheltered facilities Clinical care facilities

Estimate 95% CI SE p-value Estimate 95% CI SE p-value

CDSS (nsheltered=390, nclinical=239)

			Intervention -0.17 [-0.43;	0.09] 0.13 .209 -0.51 [-0.84;	-0.19] 0.16 .002

   Three monthsb 0.11 [-0.08;	0.29] 0.09 .258 -0.31 [-0.60;	-0.03] 0.14 .030

			Twelve	monthsb 0.17 [-0.01;	0.36] 0.09 .065 -0.07 [-0.31;	0.17] 0.12 .555

			Intervention*three	monthsc -0.00 [-0.28;	0.27] 0.14 .975 0.57 [0.20;	0.94] 0.19 .003

			Intervention*twelve months d 0.03 [-0.26;	0.32] 0.15 .844 0.39 [0.04;	0.74] 0.18 .030

PANSS (nsheltered=388, nclinical=209)

			Intervention -0.96 [-2.23;	0.30] 0.64 .136 1.51 [-0.31;	3.33] 0.93 .104

   Three monthsb -0.08 [-0.80;	0.65] 0.37 .836 0.34 [-0.82;	1.49] 0.58 .565

			Twelve	monthsb 0.17 [-0.53;	0.86] 0.35 .639 1.27 [0.13;	2.40] 0.57 .029

			Intervention*three	monthsc 0.65 [-0.36;	1.65] 0.51 .209 -1.00 [-2.51;	0.51] 0.76 .194

			Intervention*twelve months d 1.79 [0.88;	2.80] 0.51  .001 -1.48 [-3.08;	0.13] 0.81 .072

HoNOS (nsheltered=406, nclinical=294) 

			Intervention -0.17 [-1.35;	1.00] 0.60 .770 -1.34 [-2.85;	0.17] 0.77 .081

   Three monthsb 1.20 [0.21;	2.19] 0.50 .017 -1.32 [-2.88;	0.24] 0.79 .096

			Twelve	monthsb 0.40 [-0.59;	1.38] 0.50 .429 0.08 [-1.38;	1.54] 0.74 .916

			Intervention*three	monthsc -0.51 [-1.85;	0.84] 0.68 .458 1.06 [-0.88;	2.99] 0.98 .283

			Intervention*twelve months d -0.09 [-1.48;	1.30] 0.71 .902 0.09 [-1.91;	2.09] 1.01 .930

MANSA (nsheltered=418, nclinical=252)

			Intervention 3.60 [1.05;	6.14] 1.30 .006 -0.05 [-3.51;	3.41] 1.76 .977

   Three monthsb 1.69 [-0.22;	3.60] 0.97 .083 2.62 [-0.38;	5.62] 1.52 .086

			Twelve	monthsb 1.93 [0.17;	3.69] 0.89 .032 0.83 [-1.51;	3.17] 1.18 .485

			Intervention*three	monthsc -2.84 [-5.54;	-0.13] 1.38 .040 -3.32 [-7.09;	0.45] 1.91 .084

			Intervention*twelve months d -5.84 [-8.40;	-3.29] 1.30 <.001 -1.36 [-4.66;	1.94] 1.67 .416

Abbreviations:	CDSS:	Calgary	Depression	Scale	for	Schizophrenia;	PANSS:	Positive	and	Negative	Syndrome	Scale	
–	 remission	 items;	HoNOS;	Health	of	 the	Nation	Outcome	Scales;	MANSA:	Manchester	 Short	Assessment	of	
Quality	of	Life;	CI:	confidence	interval;	SE:	standard	error.
a	Reference	category	is	control	condition.	
b	Time	was	entered	as	dummy	variables	for	the	3-month	and	12-month	measurement;	baseline	is	the	reference	
category.
c	Reference	category	is	the	difference	from	baseline	to	the	3-month	measurement	for	the	control	condition.
d	Reference	category	is	the	difference	from	baseline	to	the	12-month	measurement	for	the	control	condition.
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Supplementary Figure 1.	Crude mean scores on psychosocial outcomes over ti me, separate for 
pati ents in sheltered and clinical care faciliti es
Crude	mean	scores	on	the	a)	depressive	symptoms	(CDSS;	range	0-27),	b)	psychoti	c	symptoms	(remission	items	
of	PANSS;	range	7-56),	c)	overall	functi	oning	(HoNOS;	range	0-48)	and	d)	quality	of	life	(MANSA;	range	12-84)	
for	interventi	on	and	control	group	over	ti	me,	separate	for	pati	ents	in	sheltered	and	clinical	care	faciliti	es.	Note	
that	higher	scores	indicate	worse	symptoms/functi	oning	on	CDSS,	PANSS	and	HoNOS,	but	bett	er	quality	of	life	
on	MANSA.	Asterisks	indicate	signifi	cant	diff	erences	between	the	interventi	on	and	control	group	of	the	marked	
ti	me	point	compared	to	baseline.







Physical activity type, intensity, duration 
and fitness level in patients with severe 
mental illness – improvements after 
lifestyle intervention and relation to 
mental well-being (ELIPS)

Anne Looijmans, Frederike Jörg, Richard Bruggeman,  
Robert A. Schoevers & Eva Corpeleijn

Submitted

Chapter 5



82

Chapter 5

ABSTRACT

Background: Little	 is	 known	 about	 type,	 duration	 or	 intensity	 of	 physical	 activity	 (PA)	
and	the	feasibility	 to	 improve	PA	 in	routine	care	 in	residential	severe	mentally	 ill	 (SMI)	
patients.	We	studied	whether	a	 lifestyle	 intervention	addressing	the	obesity	promoting	
(obesogenic)	environment	can	improve	PA	in	SMI	inpatients,	and	whether	an	increase	in	
PA	leads	to	improvements	in	mental	well-being.

Methods: From	the	Effectiveness	of	Lifestyle	Interventions	in	PSychiatry	(ELIPS)	trial,	302	
participants	 (63%	males,	49±13	years,	78%	psychotic	disorder)	were	 included.	Lifestyle	
coaches	 supported	 mental	 health	 teams	 in	 changing	 the	 obesogenic	 environment	
for	 three	months,	 followed	by	monitoring	 for	 nine	months.	 Controls	 received	 care-as-
usual.	 Functional	 fitness	 (six-minutes	 walking	 test),	 daily	 physical	 activity	 (SQUASH-
questionnaire),	 negative	 symptoms	 (PANSS–Remission	 items),	 depressive	 symptoms	
(CDSS),	quality	of	life	(Mansa)	and	psychosocial	functioning	(HoNOS)	were	measured	at	
baseline,	3	and	12	months.

Results: Participants	spent	a	median	of	539	(180-993,	25th-75th	%)	minutes	per	week	in	
PA.	 After	 three	months,	 intervention	 participants	walked	 31.8±13.7	 (mean±SE)	meters	
more	 in	 the	 six-minutes	walking	 test	 than	controls	 (p=.022).	 Improvement	was	 related	
to	reduced	negative	symptoms	(passive/apathetic	social	withdrawal,	r=-.470,	p=.005	and	
spontaneity/conversation	flow,	r=-.525,	p=.001).	Differences	diminished	after	12	months.	

Conclusion: PA	level	and	fitness	are	low	in	SMI	inpatients.	Changes	in	PA	after	intervention	
were	small	and	non-lasting,	but	had	possible	benefits	for	mental	health.	We	predict	that,	
in	mental	health	practice,	interventions	that	target	both	PA	in	patients’	daily	routines	and	
intensified	PA	in	structured,	supervised	exercise	sessions,	would	yield	valuable	results.
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INTRODUCTION

Patients	with	a	severe	mental	 illness	(SMI)	have	an	increased	cardiometabolic	risk.	The	
prevalence	of	obesity	is	between	45-55%	and	of	type	2	diabetes	10-15%,	which	is	up	to	
four	times	higher	than	 in	 the	general	population1.	The	use	of	antipsychotic	medication	
and	unhealthy	lifestyle	behaviors	such	as	unhealthy	diets,	smoking	and	physical	inactivity	
play	a	 large	role	 in	this	 increased	risk.	 In	the	general	population,	 is	was	estimated	that	
physical	inactivity	could	account	for	6-10%	of	all	types	2	diabetes,	coronary	heart	disease	
and	breast	and	colon	cancers	worldwide,	causing	9%	of	excess	mortality2.	Because	of	the	
low	physical	activity	(PA)	levels	in	SMI	patients3,	improving	PA	is	considered	an	effective	
target	to	improve	patients’	somatic	health.	
	 PA	can	have	positive	effects	on	both	patients’	physical	and	mental	well-being.	In	the	
general	population,	more	PA	was	associated	with	higher	health-related	quality	of	 life4.	
Both	 short	 and	 long-term	PA	 and	 all	 levels	 of	 intensity	 (light,	moderate	 and	 vigorous)	
were	shown	to	be	related	to	a	lower	depression	incidence,	with	a	possible	dose-response	
relation	between	PA	intensity	and	a	reduction	in	depression	risk5.	In	SMI	patients,	studies	
have	shown	that	PA	improved	(health-related)	quality	of	life	and	reduced	depressive	and	
psychotic	symptoms6,7.	Most	of	these	studies	had	small	sample	sizes	and	studies	including	
residential	SMI	patients	are	scarce.
	 For	SMI	patients	living	in	residential	facilities,	improving	PA	levels	could	be	hampered	
by	the	obesity	promoting	(obesogenic)	environments	of	these	facilities.	Most	facilities	are	
characterized	by	a	 lack	of	healthy	 food	products	and	 limited	possibilities	 for	PA.	Often	
household	 chores	 such	as	 cleaning,	 laundry,	 grocery	 shopping	and	cooking	are	 carried	
out	by	staff	members.	As	most	residential	patients	do	not	have	jobs,	no	daily	PA	related	
to	 (commuting	 to)	work	could	be	expected.	This	 raises	questions	about	 the	 levels	and	
the	type	of	PA	that	residential	SMI	patients	perform.	It	is	interesting	to	explore	whether	
changing	 the	 obesogenic	 environment	 of	 these	 residential	 facilities	 by,	 among	 others,	
increasing	possibilities	for	PA,	would	lead	to	improved	PA	levels	in	patients.
	 The	aim	of	this	paper	is	threefold.	The	first	aim	is	to	gain	insight	in	the	level	of	PA	in	
SMI	inpatients	in	terms	of	duration,	intensity	and	type	of	activity,	as	well	as	in	its	correlates	
regarding	somatic	and	mental	health	measures.	The	second	aim	is	to	examine	whether	a	
lifestyle	intervention	addressing	the	obesogenic	environment	with	regard	to	PA	and	diet	
can	improve	PA	levels	in	SMI	inpatients.	The	third	aim	is	to	explore	the	effect	of	changes	
in	PA	levels	on	mental	well-being	during	the	intervention.	For	these	aims,	data	from	the	
Effectiveness	of	Lifestyle	Interventions	in	PSychiatry	study	(ELIPS)	was	used8.	

MATERIALS AND METHODS

Design
The	ELIPS	study	was	a	multicenter	cluster	randomized	controlled	pragmatic	trial	 in	SMI	
inpatients	addressing	the	obesogenic	environment	of	patients.	The	intervention	improved	
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the	primary	outcomes	adiposity	and	cardiometabolic	risk	factors	after	three	months,	but	
effects	diminished	after	twelve	months9.	The	study	protocol	was	approved	by	the	Medical	
Ethical	Committee	for	Research	in	Mental	Health	Care	(Metigg).	The	trial	was	registered	in	
the	Dutch	Trial	Registry	(Nederlands	Trialregister NTR2720,	27	January	2011).	For	the	full	
protocol	and	previous	outcomes,	see8-10.	

Study population
Twenty-nine	sheltered	and	long-term	clinical	care	teams	of	two	large	mental	health	care	
organizations	 in	 Northern-Netherlands	 serving	 SMI	 patients	were	 included	 in	 the	 trial	
from	 September	 2010	 until	 December	 2011.	 Patients	 living	 in	 long-term	 clinical	 care	
facilities	 have	 all-day	 professional	 care	 while	 patients	 living	 in	 sheltered	 facilities	 are	
more	 independently	 living	with	professional	care	nearby.	Patients	were	 included	 in	the	
trial	 if	 they	 participated	 in	 the	 annual	 Routine	 Outcome	Monitoring	 (ROM,	 explained	
below).	Exclusion	criteria	were	age	below	18,	pregnancy,	being	diagnosed	with	Korsakov’s	
syndrome	and	being	physically	unable	to	perform	physical	activity	tests.

Intervention
The	 intervention	 targeted	 the	 obesogenic	 environment	 of	 SMI	 inpatients	 by	 focusing	
on	PA	and	diet.	 The	 intervention	was	 addressed	at	 teams	of	 health	 care	professionals	
and	implemented	by	lifestyle	coaches.	Coaches	were	in	the	last	of	four	years	training	to	
become	professional	lifestyle	coaches.	Before	implementation,	lifestyle	coaches	received	
two	days	of	training	to	gain	knowledge	on	the	population	and	input	for	feasible	exercise	
and	 food	activities.	Lifestyle	coaches	were	also	trained	 in	data	collection	 in	 the	role	as	
research	assistant	(explanation	below).
	 In	the	preparation	phase	(one	month),	lifestyle	coaches	got	acquainted	with	teams,	
patients	 and	 the	 location.	 Lifestyle	 coaches	 could	 for	 example	 make	 an	 inventory	 of	
patients’	wishes	 regarding	 (sport)	 activities.	 Hereafter,	 lifestyle	 coaches	 set	 up	 a	 team	
tailored	 lifestyle	 plan	 according	 to	 four	 pre-set	 ELIPS	 lifestyle	 goals8.	One	 of	 the	 ELIPS	
lifestyle	goals	focused	on	improving	PA.	The	team	tailored	lifestyle	plan	should	contain	at	
least	two	weekly	activities	to	improve	PA,	at	least	one	of	them	being	intensive,	in	order	to	
achieve	the	following	goals	at	patient	level:	(1)	increase	in	daily	PA	on	individual	level,	(2)	
increase	in	daily	PA	through	group	activities	(low	intensity)	and	(3)	participation	in	more	
intensive	physical	group	activities	(organised,	medium	intensity).	Examples	from	practice	
are:	organised	walking	group	once	or	twice	a	week,	staff	stimulating	patients	to	walk/cycle	
to	(voluntary)	work	instead	of	taking	the	bus	and	counselling	conversations	with	patients	
during	a	walk	outside	rather	than	sitting	in	the	office.	More	examples	were	described	in	
the	study	protocol8.	
	 In	 the	 three-month	 implementation	 phase,	 lifestyle	 coaches	 implemented	 the	
lifestyle	activities	described	in	the	team	tailored	lifestyle	plan.	Lifestyle	coaches	trained	
teams	to	implement	the	activities,	by	that	improve	the	obesogenic	environment	and	taught	
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teams	how	to	stimulate	healthy	behaviors	in	patients.	The	responsibility	of	implementing	
the	 lifestyle	activities	slowly	 shifted	 from	 lifestyle	coaches	 towards	 teams.	 In	 the	nine-
months	monitoring	phase,	teams	set	new	lifestyle	goals	and	were	solely	responsible	for	
implementing	lifestyle	activities	in	order	to	achieve	these	goals	within	these	9	months.	In	
this	phase,	teams	were	monitored	by	a	lifestyle	coach.	Patients	in	the	control	condition	
received	care-as-usual.

Measurements
All	measurements	were	conducted	at	baseline,	at	3	and	12	months.	Data	on	age,	gender,	
diagnosis	 and	 type	 of	 residence	 (sheltered	 or	 long-term	 clinical)	 were	 available	 from	
patient	 records.	 Somatic	 and	mental	 health	 outcomes	were	 assessed	 through	Routine	
Outcome	Monitoring	 (ROM),	 an	 annual	 assessment	 of	 somatic	 and	mental	 outcomes.	
ROM	 screenings	 are	 part	 of	 standard	 care	 in	 both	 participating	 organizations	 and	
performed	by	trained	ROM	nurses.	For	the	mental	outcomes,	sum	scores	were	calculated	
when	at	least	70%	of	the	items	was	scored	and	with	a	correction	for	the	number	of	items	
scored.	PA	measures	(i.e.	daily	physical	activity	and	functional	physical	fitness)	were	not	
part	of	standard	ROM	screening,	therefore	research	assistants	approached	patients	for	
these	additional	measures.
	 Daily	 physical	 activity	 was	 assessed	 with	 the	 SQUASH11	 (Short	 QUestionnaire	 to	
ASses	Health	enhancing	physical	activity),	a	questionnaire	addressing	PA	in	the	domains	
commuting,	 (voluntary)	 work/school,	 household,	 leisure	 time	 and	 sports.	 Days	 per	
week,	minutes	per	day	 and	 intensity	 level	 spent	 at	 these	activities	were	assessed	and	
total	minutes	per	week	were	 calculated	per	domain	according	 to	Wendel-Vos	et.	 al.11.	
Outcomes	were	total	PA	(TPA),	PA	at	moderate	or	vigorous	level	(MVPA)	and	a	PA	score	
reflecting	energy	expenditure.	TPA	 is	 the	sum	of	all	 light,	moderate	and	vigorous	PA	 in	
minutes	per	week.	MVPA	is	the	sum	of	moderate	and	vigorous	PA	in	minutes	per	week.	
PA	score	is	calculated	as	duration	times	intensity	of	the	activity	and	represents	a	proxy	for	
energy	expenditure	in	arbitrary	units	(see	Wendel-Vos,	2003).	In	the	present	paper,	the	
time	spent	 in	sports	was	analyzed	separately	from	time	spent	 in	 leisure	time	activities.	
The	 SQUASH	 questionnaire	 is	 validated	 in	 the	 general	 population	 and	 the	 Spearman	
correlation	coefficient	for	reproducibility	is	0.5811.
	 Functional	physical	fitness	was	assessed	with	the	six-minute	walking	test12	(6MWT)	
in	which	participants	walk	as	many	meters	as	possible	within	six	minutes.	During	the	test,	
participants	are	encouraged	according	to	a	protocol	with	standard	phrases.	The	6MWT	
is	validated	in	patients	with	schizophrenia	and	has	an	intraclass	correlation	coefficient	of	
0.9613.	The	outcome	is	walked	distance	in	meters.
	 Data	on	somatic	parameters	waist	circumference	(cm),	body	mass	index	(BMI;	kg/
m2),	 systolic	 and	 diastolic	 blood	 pressure	 (mmHg)	 and	 blood	 levels	 of	 fasting	 glucose	
(mmol/l),	 triglycerides	 (mmol/l),	 HDL-cholesterol	 (mmol/l)	were	 assessed	 according	 to	
protocol8.
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	 Negative	 symptoms	were	 assessed	during	 an	 interview	using	 the	PANSS	 (Positive	
and	Negative	Syndrome	Scale)14.	The	ROM	protocol	included	a	shortened	8-item	version	
of	 the	 PANSS	 consisting	 of	 the	 remission	 items15:	 assessing	 delusions	 (P1),	 conceptual	
disorganization	(P2),	hallucinatory	behaviour	(P3),	blunted	affect	(N1),	social	withdrawal	
(N4),	 lack	 of	 spontaneity	 (N6),	 mannerisms	 and	 posturing	 (G5)	 and	 unusual	 thought	
content	(G9).	The	scores	range	from	one	(absent)	till	seven	(severe).	The	three	items	on	
the	negative	scale	(N-items)	were	used	separately	to	examine	negative	symptoms.
	 Depressive	 symptoms	were	assessed	with	 the	CDSS	 (Calgary	Depression	Scale	 for	
Schizophrenia)16	during	a	structured	interview.	Nine	items	were	scored	from	zero	(absent)	
to	 four	 (severe).	 The	 psychometric	 properties	 of	 the	 CDSS	 are	 good	 and	 it	 measures	
depression	differently	from	negative	symptoms17.	
	 Quality	of	 life	was	assessed	by	the	self-report	questionnaire	MANSA	(Manchester	
Short	Assessment	of	Quality	of	Life)18,	that	participants	fill	in	prior	to	or	during	the	ROM	
screening.	The	12-item	questionnaire	assessed	satisfaction	within	several	life	domains	on	
a	7-points	Likert	scale	ranging	from	one	(very	dissatisfied)	to	seven	(very	satisfied)	and	has	
good	psychometric	properties18.
	 Participants’	psychosocial	functioning	was	scored	by	the	case	manager	or	team	with	
the	observation	scale	HoNOS	(Health	of	the	Nations	Outcome	Scale)19.	The	scale	comprises	
twelve	items	within	four	domains	(behavioral	problems,	organic	problems,	psychological	
symptoms,	social	problems)	with	scores	ranging	from	zero	(no	problem)	to	four	(severe	
problem).	The	HoNOS	has	acceptable	interrater	reliability20.

Statistical analysis
Data	were	analyzed	with	SPSS	version	2221,	alpha	was	set	on	0.05.	Data	on	the	SQUASH	
(parameters	 and	 difference	 scores)	 were	 non-normally	 distributed	 and	 presented	 as	
median	[25th,	75th	percentile].	Correlations	were	calculated	using	Spearman’s	rho	(rS)	and	
Whitney	U	tests	were	used	for	comparison	of	groups.	Data	on	the	6MWT	were	normally	
distributed	and	presented	as	mean	±	standard	deviation,	Pearson’s	(rP)	correlations	were	
calculated	and	independent	sample	T-tests	were	used.
	 Baseline	data	on	the	SQUASH	and	the	6MWT	were	used	to	describe	the	PA	levels	of	
SMI	 inpatients.	We	studied	correlations	between	PA	and	demographical	 factors	 (age	 in	
tertiles,	gender,	type	of	facility),	somatic	factors	(waist	circumference,	BMI,	systolic	and	
diastolic	blood	pressure),	plasma	levels	(fasting	glucose,	triglycerides	and	HDL-cholesterol)	
and	mental	 factors	 (symptom	 severity,	 depressive	 symptoms,	 psychosocial	 functioning	
and	 quality	 of	 life).	 To	 analyze	 whether	 PA	 levels	 were	modifiable	 through	 a	 lifestyle	
intervention,	first,	baseline	characteristics	of	patients	in	the	control	and	intervention	group	
were	compared	with	independent	sample	T-tests	or	Mann-Whitney	U	tests	for	continuous	
variables	and	with	Chi2-tests	for	categorical	variables.	Hereafter,	difference	scores	in	PA	
from	baseline	 to	 3	months	 and	 from	baseline	 to	 12	months	 for	 both	 the	 intervention	
and	 control	 condition	were	 calculated	and	 compared	with	 independent-sample	T-tests	
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or	Mann-Whitney	U	test.	Improvements	in	6MWT	of	50	meters	or	more	were	considered	
clinically	relevant22.
	 An	explorative	analysis	was	conducted	to	investigate	the	effects	of	increased	PA	on	
mental	well-being	using	Spearman’s	correlations.	Since	we	aim	to	explore	the	effects	of	the	
intervention	beyond	its	effects	on	PA,	we	only	target	improvements	in	the	intervention	group.

RESULTS

Patient characteristics
Twenty-nine	 teams	 were	 randomized	 into	 fifteen	 intervention	 and	 fourteen	 control	
teams,	with	a	total	of	888	ELIPS	participants.	Data	were	available	for	a	subsample	of	302	
participants	who	filled	in	at	least	one	SQUASH	questionnaire	or	performed	the	6MWT	at	
least	once	(see	Figure 1).	Patients	in	the	subsample	were	comparable	with	patients	in	the	
total	ELIPS	population	on	demographical	characteristics,	mental	and	somatic	outcomes,	
except	 for	anxiety	disorder,	 that	was	more	prevalent	among	 the	ELIPS	population	 (see	
Supplementary Table 1).	The	sample	consisted	for	63.2%	of	males,	with	a	mean	age	of	48.9	
±	12.5	years.	In	78.1%	the	diagnosis	was	a	psychotic	disorder.	Baseline	characteristics	of	
patients	in	the	intervention	(N=190)	and	control	(N=112)	group	are	presented	in	Table 1.	At	
baseline,	patients	in	the	control	group	were	relatively	more	often	obese	(p=.040),	reported	
to	spent	more	minutes	per	week	in	TPA	(p<.001)	and	had	a	lower	quality	of	life	(p=.038).

Physical activity levels of SMI inpatients at baseline

Daily physical activities (SQUASH questionnaire)
All	participants	 together	 (N=254)	 spent	a	median	of	539	 [180;	993]	minutes	per	week	
in	 TPA	 (Figure 2a).	 Most	 of	 this	 was	 spent	 in	 leisure	 time	 (105	 [30;	 250]	 minutes),	
predominantly	walking	and	cycling,	and	household	activities	(90	[30;	210]	minutes).	The	
least	minutes	per	week	were	 spent	 in	attending	work/school	 (0	 [0;	360]	minutes)	 and	
(walking	or	cycling)	commuting	activities	(0	[0;	23]	minutes).	Hundred-eight	participants	
(42.5%)	worked	or	went	to	school	and	13.0%	of	all	participants	did	this	≥12	hours	per	week.	
Eighty-eight	participants	(34.6%)	exercised	at	least	once	a	week	with	a	median	duration	of	
78	[60;120]	minutes	per	week	and	the	favorite	sports	were	(1)	fitness,	(2)	swimming	and	
(3)	gymnastics.	Most	energy	(PA	score)	was	spent	on	activities	in	leisure	time	(Figure 2b).
	 Patients	spent	120	[30;	406]	minutes	per	week	on	MVPA,	with	males	(150	[45;	480])	
reporting	more	minutes	per	week	than	females	(90	[25;	240]	minutes;	Mann-Whitney-U	p 
=	.007).	MVPA	did	not	differ	between	age	groups	based	on	tertiles	(Kruskal-Wallis	p=.090).	
In	total,	57.9%	of	the	participants	did	not	meet	(inter)national	guidelines	for	PA24,25,	which	
recommend	at	least	150	minutes	of	MVPA	per	week	(Figure 2c).	One	in	five	participants	
(20.9%)	did	not	perform	MVPA	at	all.	This	group	did,	however,	not	significantly	differ	from	
the	 two	more	 active	 groups	with	 respect	 to	 demographic,	 somatic,	 blood	 plasma	 and	
psychosocial	characteristics.
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Table 1. Baseline	characteristics	of	study	participants a.

Variable N Total Intervention 
group (N=190)

Control group
(N=112) p-values

Data from patient record file

Demographical

Age,	years 292 48.9	±	12.5 49.0	±	12.7 48.6	±	12.3 .79

Male sex 296 187	(63.2) 124	(65.3) 63	(59.4) .32

Housing

    Sheltered living
302

177	(58.6) 107	(56.3) 70	(62.5)
.29

				Long-term	clinical	facilities 125	(41.4) 83	(43.7) 42	(37.5)

Psychiatric	diagnosis 228

				Psychotic	disorder 178	(78.1) 115	(77.7) 63	(78.8) .86

    Mood disorder 24	(10.5) 15	(10.1) 9	(11.3) .79

    Personality disorder 65	(28.5) 39	(26.4) 26	(32.5) .33

    Anxiety disorder 2	(0.9) 1	(0.7) 1	(1.3) .66

				Substance	related	disorder 25	(11.0) 20	(13.5) 5	(6.3) .09

				Developmental	disorder 17	(7.5) 9	(6.1) 8	(10.0) .28

Psychiatric	comorbidityb 49	(21.5) 29	(19.6) 20	(25.0) .34

Data from ROM screening

BMI,	kg/m2 195 28.0	±	5.7 27.4	±	5.7 28.9	±	5.7 .10

Overweight	(25-30	kg/m2) 195 63	(32.3) 43	(33.9) 20	(29.4) .53

Obesity	(>30	kg/m2) 195 62	(31.8) 34	(26.8) 28	(41.2) .04

Antipsychotic	medicationc

				Chlorpromazine	equivalent 199 400	[160;	675] 400	[200;	675] 400	[160;	704] .97

				Uses	antipsychotics 201 181	(90.0) 120	(90.2) 61	(89.7) .91

Mental well-being

CDSS 148 1.0	[0.0;	4.0] 1.0	[0.0;	3.0] 2.0	[0.0;	5.0] .09

MANSA 191 60.8	±	11.5 62.1	±	10.8 58.5	±	12.4 .04

PANSS-r 153 17.4	±	6.4 18.2	±	6.7 16.3	±	5.9 .07

HoNOS 178 13.3	±	6.4 13.0	±	5.6 13.9	±	7.6 .38

Data from additional measures by research assistant 

Outcome variables
Daily	physical	activity	
(SQUASH	questionnaire)
				TPA	(min/week) 254 539	[180;	993] 420	[150;	860] 765	[315;	1200] <.000

				MVPA	(min/week) 254 120	[30;	406] 120	[10;	330] 132	[60;	480] .16
Functional	physical	fitness	
(6-minute	walking	test)	(m) 222 374.4	±	130.7 378.0	±	128.1 369.2	±	135.1 .63

Abbreviations:	ROM:	Routine	Outcome	Monitoring;	BMI:	Body	Mass	Index;	TPA:	total	physical	activity	in	minutes	
per	week;	MVPA:	moderate	and	vigorous	physical	activity	in	minutes	per	week;	CDSS:	Calgary	Depression	Scale	
for	 Schizophrenia;	MANSA:	Manchester	 Short	 Assessment	 of	Quality	 of	 Life;	 PANSS-r:	 Positive	 and	Negative	
Syndrome	Scale	–	remission	items;	HoNOS:	Health	of	the	Nation	Outcome	Scales.
a Data are	presented	as	N	(percentage),	mean	±	standard	deviation	or	median	[25th;75th].
b	Psychiatric	 comorbidity	was	defined	as	having	more	 than	one	of	 the	 following	diagnosis:	 psychotic,	mood,	
personality	or	anxiety	disorder.
c	Chlorpromazine	equivalents	of	antipsychotic	dosage	were	calculated	based	on	Gardner	and	colleagues	(2010)23.
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Potential participants
(ROM and/or PA measures)

N=888

Participants
(at least one PA measure)

N=302

Baseline measure
N=254

3 months measure
N=172

12 months measure
N=139

Baseline measure
N=222

3 months measure
N=139

12 months measure
N=110

Six-minutes walking
test (6MWT)

SQUASH 
questionnaire

Drop out due to:
• logistical reasons
• unwillingness to participate
• unavailable for measurements

N=196

N=129

N=101

Both SQUASH 
and 6MWT

Figure 1.	Flow	chart	of	participants.	The	number	of	participants	in	analyses	differs	due	to	missing	
data;	participants	with	data	on	at	least	one	SQUASH	questionnaire	or	one	six-minutes	walking	test	
were	included.	ROM	=	Routine	Outcome	Monitoring;	PA	=	physical	activity.	

	 More	minutes	per	week	spent	on	MVPA	was	correlated	to	a	lower	waist	circumference	
(rS=-.161,	 p=.049).	 Furthermore,	 more	 TPA	 and	MVPA	 were	 significantly	 correlated	 to	
lower	 levels	of	 fasting	glucose	 (rS=-.228,	p=.016	and	rS=-.192,	p=.044,	respectively).	For	
the	mental	 factors,	more	TPA	and	MVPA	were	 related	 to	 lower	 symptom	severity	 (rS=-
.209,	p=.016	and	rS=-.187,	p=.032)	and	less	problems	in	psychosocial	functioning	(rS=-.219,	
p=.007	and	rS=-.173,	p=.033).	

A           B  C 

 

 

 

 

 

 

Figure 2.	(A)	TPA	(left	y-axis)	and	PA	per	domain	(right	Y-axis)	in	minutes	per	week;	(B)	TPA	and	PA	in	
domains	expressed	as	a	score,	representing	relative	energy	expenditure;	(C)	number	of	participants	
in	relation	to	the	guideline	of	150	minutes	of	MVPA	per	week.	(A)	and	(B)	present	medians	and	error	
bars	present	75th	percentiles.
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Functional physical fitness (6MWT) 
Male	participants	(N=137)	walked	on	average	399.9	±	132.4	meters,	which	was	significantly	
more	 than	 female	participants	 (N=85)	who	walked	333.4	±	117.4	meters	 (p<.001).	 For	
the	 comparison	 to	 healthy	 adults	 in	 the	 ages	 40	 –	 80	 years26,	median	 scores	 for	 both	
groups are presented in Figure 3.	 It	 shows	 that	 SMI	 inpatients	walk	 30%	meters	 less.	
Participants	living	in	sheltered	facilities	were	on	average	able	to	walk	65	meters	further	
than	those	in	long-term	clinical	care	facilities	(sheltered:	399.9	±	124.1,	long-term:	334.9	±	
131.6	meters,	p<.001).	For	age,	the	lowest	tertile	of	participants	(<44	years;	461.0	±	102.2	
meters)	walked	more	meters	than	the	middle	tertile	of	participants	(44-56	years;	360.8	±	
105.6	meters)	that	again	walked	further	than	the	highest	tertile	of	participants	(>56	years;	
289.4	±	119.3	meters)	with	all	p-values	<.001.		
	 Better	physical	fitness,	i.e.	more	meters	walked	on	6MWT,	was	correlated	with	lower	
waist	circumference	(rP=-.238,	p=.004)	and	lower	BMI	scores	(rP	=-.172,	p=.034).	6MWT	
was	not	significantly	 related	 to	 fasting	glucose,	HDL-cholesterol	or	 triglycerides.	Of	 the	
four	mental	 outcomes,	 higher	 6MWT	outcome	was	 only	 significantly	 related	 to	 better	
psychosocial	functioning	(rP	=-.326, p<.001).	

 Figure 3.	Median	distance	walked	at	baseline	during	the	6MWT	for	functional	fitness	in	men	and	
women	with	SMI	separately	compared	to	median	distance	for	healthy	adults	between	40	and	80	
years of age26.	Error	bars	represent	5th and 95th	percentile.	Male	SMI	patients	walk	a	median	of	410	
[5th - 95th	percentile:	129;	597]	meters	and	female	patients	walk	340.0	[96;	530]	meters	(p	<.001).	
Healthy	males	walk	a	median	of	576	[399;	778]	meters	and	healthy	females	walk	494	[310;	664]26.

Effects of lifestyle intervention on PA levels

SQUASH
After	three	months	of	lifestyle	intervention,	patients	in	the	intervention	group	spent	30	
[-202.5;	237.5]	minutes	more	per	week	in	TPA,	while	patients	in	the	control	group	spent	
40	[-340;	180]	minutes	per	week	less	in	TPA.	The	changes	were	not	significantly	different	
between	groups	(p=.182).	The	same	pattern	was	found	in	MVPA,	where	the	intervention	
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group	showed	a	trend	to	be	active	for	a	median	of	15	[-60;	135]	more	minutes	while	the	
control	group	was	stable	(median	0	[-60;	60]	minutes,	p=.063),	see	Figure 4A.	In	twelve	
months’	time,	TPA	and	MVPA	were	found	to	be	lower	in	the	intervention	than	the	control	
group,	although	not	statistically	significantly	different.	The	increase	in	minutes	per	week	
MVPA	in	the	intervention	group	after	three	months	was	related	to	an	increase	in	minutes	
per	week	spent	in	leisure	time	activities	(rS	=.510,	p	<.001),	household	activities	(rS=.308,	
p=.002),	sports	(rS=.246,	p=.015)	and	work/school	activities	(rS	=.238,	p=.019).

A B

 

 

Figure 4.	(A)	Median	changes	in	MVPA	from	the	SQUASH	questionnaire	and	(B)	mean	changes	±	SE	
in functional	fitness	from	the	6MWT	over	time.	P-values	indicate	differences	between	groups	over	
time.	

6MWT
After	 three	 months	 intervention,	 patients	 in	 the	 intervention	 group	 had	 a	 significant	
improvement	of	15.42	±	6.42	meters	while	the	control	group	deteriorated	in	functional	
physical	fitness	(-16.42	±	12.06;	p=.022),	see	Figure 4B.	Also,	after	three	months,	23%	of	
the	intervention	and	20%	of	the	control	group	showed	a	clinically	relevant	improvement	
of	 at	 least	 50	meters	 (p=.65)	while	 in	 the	 control	 group,	more	 participants	 showed	 a	
clinically	relevant	deterioration	(34%)	compared	to	the	intervention	group	(9%;	p<.001).	
In	 12	 months’	 time,	 changes	 in	 6MWT	 seemed	 decreased	 in	 the	 intervention	 group,	
although	this	was	not	statistically	significantly	different	from	the	control	group.

Explorative analysis – are improvements in PA related to mental well-being? 
Since	data	from	the	6MWT	showed	a	significant	 improvement	 in	functional	fitness,	we	
explored	the	association	between	changes	in	6MWT	with	changes	in	mental	well-being.	
We	 studied	 changes	 between	 baseline	 and	 three	 months	 in	 intervention	 participants	
with	adequate	data	on	both	PA	and	mental	well-being	at	the	two	assessments	 (N=34).	
Improved	 fitness	 after	 three	months	was	 related	 to	 reduced	 negative	 symptom	 items	
‘Passive-apathetic	 social	withdrawal’	 (r=-.470,	p=.005)	and	 ‘Lack	of	 spontaneity	&	flow	
of	 conversation’	 (r=-.525,	 p=.001).	 Improvements	 in	 6MWT	 were	 not	 associated	 with	
changes	in	quality	of	life	or	depressive	symptoms.
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DISCUSSION
This	study	aimed	1)	to	get	insight	in	the	level	and	type	of	physical	activity	in	residential	
SMI	patients	and	its	correlates	regarding	somatic	and	mental	health	measures	2)	to	study	
whether	 changing	 the	 obesogenic	 environment	 of	 residential	 facilities	 by	 increasing	
PA	and	healthy	diet	opportunities	would	 lead	 to	 improved	PA	 levels	 and	3)	 to	explore	
whether	PA	improvements	were	related	to	changes	in	mental	well-being.	We	found	that	
PA	 levels	 in	SMI	 inpatients	were	 low,	and	more	MVPA	and	higher	physical	fitness	were	
related	to	a	lower	waist	circumference,	as	an	indicator	for	abdominal	obesity,	and	better	
psychosocial	 functioning.	 Changing	 the	 obesogenic	 environment	 improved	 patients’	
functional	fitness	after	three	months.	This	was	supported	by	a	trend	(p =	0.063)	in	higher	
reported	 moderate-to-vigorous	 PA	 (MVPA)	 assessed	 with	 the	 SQUASH	 questionnaire.	
Furthermore,	the	study	provides	indications	that	negative	symptoms	related	to	passive-
apathetic	social	withdrawal	and	lack	of	spontaneity	&	flow	of	conversation	may	be	most	
sensitive	 to	 improvements	 in	 PA.	 However,	 improvements	 in	 PA	 diminished	 after	 12	
months	of	intervention,	which	is	in	line	with	previously	reported	outcomes9.	
	 We	found	that	SMI	inpatients	have	poor	levels	of	physical	fitness.	Males	and	females	
(mean	age	of	49	years)	walked	on	average	400	and	333	meters,	which	is	clearly	less	than	
healthy	older	males	(64	years)	and	females	(61	years)	who	walked	682	and	643	meters	
in other studies27.	Our	 study	participants	 are	most	 comparable	 to	older,	 chronic	 heart	
failure	patients	(62	years)	who	walked	on	average	363	meters28.	42%	of	the	participants	
met	international	guidelines	of	150	min/week	of	MVPA,	as	compared	to	almost	60%	in	
the	 general	Dutch	 population29.	 The	percentage	 is	 higher	 than	 the	 26%	 in	 outpatients	
assessed	by	the	IPAQ	questionnaire30	but	comparable	to	the	47%	of	patients	assessed	by	
accelerometers31.	Patients	spent	most	of	their	PA	in	leisure	time	and	household	activities,	
based	on	both	minutes	per	week	and	the	energy	expenditure	score.	This	is	not	surprising	
given	the	fact	that	only	13%	of	all	patients	went	to	work	or	school	for	12	hours	or	more	
per	week.	
	 This	 study	 showed	 that	 increasing	 opportunities	 for	 PA	 and	 healthy	 diet	 in	 the	
obesogenic	environment	can	help	SMI	patients	to	improve	their	functional	physical	fitness,	
although	maintaining	these	improvements	long-term	was	difficult.	The	latter	could	be	due	
to	 a	 lower	 level	 of	 implementation	of	 the	 intervention	after	 lifestyle	 coaches	 left.	 The	
ELIPS	intervention	focused	on	improving	PA	during regular routines throughout the day 
and	through	offering	structured, supervised exercise programs	in	the	facility32.	For	patients	
who	are	not	used	to	any	form	of	PA,	increasing	daily	physical	activity	at	a	light-intensity	level	
can	already	be	effective	because	even	light	intensive	activities	were	associated	with	better	
physical	health	in,	for	example,	an	elderly	population33.	As	an	example,	in	our	intervention,	
staff	took	patients	for	a	small	walk	instead	of	sitting	in	the	office	for	regular	counseling	
conversations.	 For	 patients	who	are	more	physically	 active,	 lifestyle	 interventions	may	
focus	on	increasing	the	intensity	of	PA	so	that	physical	fitness	improves,	for	example	by	
offering	(group)	exercise	sessions.	Especially	if	these	activities	are	organized	in	a	supervised 
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setting	with	small	groups	and	integrated	in	the	facility’s	daily	program,	these	activities	are	
easily	accessible.	Larger	improvements	in	PA	may	be	achieved	by	a	mandatory	program	
including	more	intensive	exercise	sessions	or	by	stimulating	patients	to	engage	in	more	
vigorous	exercise	sessions34,	although	this	challenges	the	empowerment	and	ownership	
of	 patients’	 own	 life	 and	 care.	 Small	 changes	 in	 the	 environment,	 however,	will	 reach	
every	patient	irrespective	of	their	intrinsic	motivation	to	become	more	physically	active.	
In	that	way,	at	least	on	population	level,	ultimately,	most	health	gain	will	be	reached.
	 The	study	showed	that	improved	physical	fitness	was	associated	with	less	passive-
apathetic	social	withdrawal	and	 lack	of	spontaneity	&	flow	of	conversation,	which	 is	 in	
line	with	previous	studies	showing	improved	negative	symptoms	after	improving	PA6.	The	
intervention	consisted	of	improving	PA	through	improving	the	obesogenic	environment,	
and	this	goal	was	reached	by	stimulating	patients	to	participate	in	various	activities.	The	
aforementioned	association	could	be	interpreted	in	two	ways.	First,	it	could	be	assumed	
that	 improved	 PA	 leads	 up	 to	 better	mental	 health.	On	 the	 other	 hand,	 patients	who	
experience	 decreasing	 barriers	 in	 social	 contact,	 potentially	 as	 a	 result	 of	 stimulating	
intervention	 staff,	 may	 have	 been	more	 successful	 in	 attending	 the	 (group)	 activities.	
Previous	 studies	 show	 that	 those	SMI	patients	with	 regular	 social	 contacts	were	more	
likely	to	be	physically	active3,35.	Our	study	did	not	confirm	previously	found	relations	of	
increased	PA	and	improved	quality	of	life	and	reduced	depressive	symptoms6,7.	However,	
we	should	keep	in	mind	that	these	explorative	analyses	of	PA	on	mental	well-being	were	
conducted	in	a	small	sample	which	might	be	underpowered	to	answer	this	question.
	 Our	advice	to	mental	health	professionals	is	to	make	an	inventory	of	patients’	wishes	
regarding	 (sport)	 activities.	Whereas	 some	professionals	were	 convinced	 that	patients’	
lacked	 interest	 in	 sport	 activities,	 assessing	 patients’	 preferences	 revealed	 information	
that	 confirmed	 the	 opposite.	 The	 lack	 of	 initiating	 PA	 behaviors	 as	 a	 consequence	 of	
patients’	 mental	 illness36	 should	 not	 be	 mistaken	 for	 a	 lack	 of	 motivation	 to	 actually	
perform	activities.	When	patients	express	their	interest	in	(sport)	activities,	some	support	
from	professionals	may	be	necessary	to	overcome	the	difficulties	taking	initiative	by	for	
example	giving	reminders,	helping	to	get	up	and	get	dressed	in	time.
	 A	 limitation	of	the	study	 is	 the	 limited	data	on	PA	as	compared	to	the	total	ELIPS	
sample	size,	which	could	be	explained	because	PA	measures	had	to	be	planned	additionally	
by	research	assistants.	Also,	patients	could	refuse	to	perform	the	six-minute	walking	test	
when	this	had	to	be	conducted	in	a	public	area	due	to	10	meter	walking	space	needed	
to	perform	this	test.	Another	 limitation	is	that	the	 intervention	addressed	both	PA	and	
diet,	and	although	we	focus	on	PA,	we	should	not	forget	the	potential	influence	dietary	
changes	could	have	on	PA	outcomes.	In	addition,	although	patients	were	encouraged	to	
participate	in	the	organized	PA	activities	or	incorporate	more	PA	in	daily	routines,	patients	
can	 ignore	 these	 efforts	 and	 continue	 doing	 as	 they	 did.	We	did	 observe	 lower	 levels	
of	PA	after	12	months	of	 intervention	compared	 to	 controls,	which	might	be	due	 to	a	
loss	of	 interest	 in	 lifestyle	activities	when	the	(young	and	vibrant)	 lifestyle	coaches	had	
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left.	Finally,	we	assessed	(moderate-to-vigorous)	PA	with	a	questionnaire.	Shortcomings	
of	 self-reported	 measures,	 such	 as	 recall-bias,	 may	 be	 especially	 present	 in	 the	 SMI	
population	due	to	cognitive	problems	hampering	the	ability	to	recall	past	activities37.	The	
correlation	between	PA	measured	with	questionnaires	and	objective	accelerometers	 is	
only	moderate	in	SMI	patients38.	Still,	our	finding	of	a	median	of	120	min/week	MVPA	is	
in	line	with	studies	using	accelerometers	in	SMI	patients,	describing	MVPA	of	120	min/
week39	 and	171	min/week31.	What	may	have	helped	 is	 that	 the	questionnaire	asks	 for	
structured	 activities,	which	 are	 easier	 to	 recall.	 Especially	MVPA	 is	 derived	 from	more	
structured	 activities.	 A	 difficulty	 of	 the	 questionnaire	 is	 that	 sedentary	 activities	were	
not	 specifically	assessed	but	 light	physical	activities	 in	 the	domain	of	work/school	also	
included	sedentary	office	work.	Therefore,	data	on	total	PA	may	be	less	reliable.	
	 In	conclusion,	PA	levels	and	fitness	are	low	in	residential	SMI	patients.	Changes	in	PA	
after	intervention	were	small	and	non-lasting,	but	had	possible	benefits	for	mental	health.	
A	 combination	of	 changing	PA	 in	 daily	 routines	 and	 stimulating	patients	 to	participate	
in	more	intensive	and	structured	supervised	(group)	exercise	sessions,	might	yield	most	
valuable	results.
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SUPPLEMENTARY MATERIALS
Supplementary Table 1. Comparing baseline characteristics	 of	 the	 total	 ELIPS	 sample	 and	 the	
sample	included	in	the	physical	activity	analyses	(participants	having	data	on	at	least	one	SQUASH	
questionnaire	or	one	six-minutes	walking	test)a.

Variable N Total ELIPS 
sample N Physical activity 

sample p-values

Data from patient record file
Demographical
Age,	years 586 47.4	±	12.7 292 48.9	±	12.5 .11
Male sex 586 370	(63.1) 296 187	(63.2) .99
Housing
    Sheltered living

586
376	(64.2)

302
177	(58.6)

.11
				Long-term	clinical	facilities 210	(35.8) 125	(41.4)
Psychiatric	diagnosis 586 228
				Psychotic	disorder 422	(72.0) 178	(78.1) .08
    Mood disorder 54	(9.2) 24	(10.5) .57
    Personality disorder 196	(33.4) 65	(28.5) .18
    Anxiety disorder 28	(4.8) 2	(0.9) .008
				Substance	related	disorder 82	(14.0) 25	(11.0) .25
				Developmental	disorder 58	(9.9) 17	(7.5) .28
Psychiatric	comorbidityb 149	(25.4) 49	(21.5) .24
Data from ROM screening
BMI,	kg/m2 421 28.1	±	6.5 195 28.0	±	5.7
Overweight	(25-30	kg/m2) 421 147	(34.9) 195 63	(32.3) .53
Obesity	(>30	kg/m2) 421 134	(31.8) 195 62	(31.8) .99
Antipsychotic	medicationc

				Chlorpromazine	equivalent 440 400	[150;	600] 199 400	[160;	675] .40
				Uses	antipsychotics 454 409	(90.1) 201 181	(90.0) .99
Mental well-being
CDSS 258 1.0	[0.0;	4.0] 148 1.0	[0.0;	4.0] .26
MANSA 387 59.8	±	12.9 191 60.8	±	11.5 .38
PANSS-r 328 17.5	±	6.0 153 17.4	±	6.4 .85
HoNOS 384 13.4	±	6.1 178 13.3	±	6.4 .94

Abbreviations:	 ROM:	 Routine	 Outcome	Monitoring;	 BMI:	 Body	Mass	 Index;	 CDSS:	 Calgary	 Depression	 Scale	
for	 Schizophrenia;	MANSA:	Manchester	 Short	 Assessment	 of	Quality	 of	 Life;	 PANSS-r:	 Positive	 and	Negative	
Syndrome	Scale	–	remission	items;	HoNOS:	Health	of	the	Nation	Outcome	Scales.
a Data are	presented	as	N	(percentage),	mean	±	standard	deviation	or	median	[25th;75th].
b	Psychiatric	 comorbidity	was	defined	as	having	more	 than	one	of	 the	 following	diagnosis:	 psychotic,	mood,	
personality	or	anxiety	disorder.
c	Chlorpromazine	equivalents	of	antipsychotic	dosage	were	calculated	based	on	Gardner	and	colleagues	(2010)23.
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ABSTRACT

Background: The	cardiometabolic health of persons	with	a	severe	mental	illness	(SMI)	is	
alarming	with	obesity	rates	of	45-55%	and	diabetes	type	2	rates	of	10-15%.	Unhealthy	
lifestyle	behaviours	play	a	large	role	in	this.	Despite	the	multidisciplinary	guideline	for	SMI	
patients	recommending	to	monitor	and	address	patients’	lifestyle,	most	mental	health	care	
professionals	have	limited	lifestyle-related	knowledge	and	skills,	and	(lifestyle)	treatment	
protocols	are	lacking.	Evidence-based	practical	lifestyle	tools	may	support	both	patients	
and	staff	in	improving	patients’	lifestyle.	This	paper	describes	the	Lifestyle	Interventions	
for	severe	mentally	ill	Outpatients	in	the	Netherlands	(LION)	trial,	to	investigate	whether	
a	multidimensional	 lifestyle	intervention	using	a	web	tool	can	be	effective	in	improving	
cardiometabolic	health	in	SMI	patients.

Methods/Design: The	LION	study	is	a	12-month	pragmatic	single-blind	multi-site	cluster	
randomised	 controlled	 trial.	 21	 Flexible	 Assertive	 Community	 Treatment	 (ACT)	 teams	
and	eight	sheltered	living	teams	of	five	mental	health	organizations	 in	the	Netherlands	
are	 invited	 to	 participate.	 Per	 team,	 nurses	 are	 trained	 in	 motivational	 interviewing	
and	 use	 of	 the	 multidimensional	 web	 tool,	 covering	 lifestyle	 behaviour	 awareness,	
lifestyle	knowledge,	motivation	and	goal	setting.	Nurses	coach	patients	to	change	their	
lifestyle	using	the	web	tool,	motivational	 interviewing	and	stages-of-change	techniques	
during	biweekly	sessions	in	a)	assessing	current	lifestyle	behaviour	using	the	traffic	light	
method	(healthy	behaviours	colour	green,	unhealthy	behaviours	colour	red),	b)	creating	
a	 lifestyle	 plan	 with	 maximum	 three	 attainable	 lifestyle	 goals	 and	 c)	 discussing	 the	
lifestyle	plan	 regularly.	The	study	population	 is	SMI	patients	and	statistical	 inference	 is	
on	patient	 level	using	multilevel	analyses.	Primary	outcome	is	waist	circumference	and	
other	 cardiometabolic	 risk	 factors	after	 six	 and	 twelve	months	 intervention,	which	are	
measured	as	part	of	 routine	outcome	monitoring	using	 standard	protocols.	 Secondary	
outcomes	include	depressive	and	negative	symptoms,	cost-effectiveness,	and	barriers	and	
facilitators	in	intervention	implementation.		

Discussion: Adequate	health	care	should	target	both	mental	health	and	lifestyle	behaviours	
in	SMI	patients.	This	trial	contributes	by	studying	a	12-month	multidimensional	lifestyle	
intervention	as	a	potential	evidence	based	(nursing)	tool	for	targeting	multiple	 lifestyle	
behaviours	in	SMI	patients.
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INTRODUCTION

The	 cardiometabolic health of persons	 with	 a	 severe	 mental	 illness	 (SMI),	 such	 as	
schizophrenia,	other	psychotic	or	bipolar	disorders,	is	alarming	with	obesity	rates	of	45-
55%	and	type	2	diabetes	rates	of	10-15%1.	This	is	up	to	four	times	higher	than	in	the	general	
population	 of	 comparable	 age1.	 The	 increased	 risk	 in	 SMI	 patients	 is	 associated	 with	
their	 illness	(negative	and	depressive	symptoms	lead	to	disinterests	in	and	lower	levels	
of	 autonomous	 motivation	 towards	 physical	 activity2,3),	 their	 treatment	 (antipsychotic	
medication,	 inadequate	 somatic	 treatment)	 and	 lifestyle	 factors	 (e.g.	 lack	 of	 exercise,	
unhealthy	diet,	smoking)1,4.
	 In	mental	 as	well	 as	 in	 general	 health	 care,	 SMI	patients	may	 receive	 insufficient	
attention	 for	 their	 physical	 condition5.	 In	 the	 Netherlands,	 screening	 of	 somatic	 and	
mental	 health	 on	 a	 regular	 base	 is	 now	 obligatory	 for	 SMI	 patients	 according	 to	 the	
multidisciplinary	guideline6.	However,	somatic	screening	results	indicating	increased	risk	
of	negative	health	outcomes	are	seldom	translated	into	(adequate)	treatment7.	General	
practitioners	working	with	these	patients	may	lack	knowledge	of	this	specific	population.	
On	the	other	side,	psychiatrists	and	other	mental	health	professionals	may	lack	knowledge	
and	expertise	in	addressing	lifestyle	issues.	Due	to	their	knowledge	on	the	SMI	population	
and	 the	 frequent	 contacts,	 mental	 health	 nurses	 (MH	 nurse)	 are	 assumed	 to	 be	 the	
most	adequate	persons	to	address	lifestyle	behaviour	change	in	SMI	patients.	Therefore,	
evidence-based	lifestyle	tools	that	provide	MH	nurses	with	knowledge,	techniques	and	
practical	skills	to	stimulate	patients	in	behaviour	change	are	needed.	
	 Lifestyle	 interventions	 have	been	 shown	 to	 be	 effective	 in	 the	 reduction	of	 body	
weight8	and	cardiometabolic	 risk	 factors	such	as	waist	circumference,	 triglycerides	and	
fasting	glucose	in	adults	with	SMI9,10.	However,	the	quality	of	studies	on	the	effectiveness	of	
lifestyle	interventions	in	the	SMI	population	is	rather	low,	samples	are	small	and	results	are	
inconsistent10,11,	although	one	well-designed	relatively	large	intervention	RCT	has	recently	
been	published12.	 Systematic	 reviews	on	 lifestyle	 interventions	 in	different	populations	
indicate	 that,	 to	 be	 effective,	 a	 lifestyle	 intervention	 should	 contain	 at	 least	 three	 key	
components:	exercise,	diet	and	behavioural	therapy11.	Behavioural	therapy	strategies	that	
enhance	individual	behavioural	change	include	improving	self-management	skills	such	as	
tailoring	information	to	the	individual,	identifying	(lifestyle)	areas	for	improvement,	goal	
setting,	making	action	plans,	giving	personalized	feedback	to	reinforce	new	behaviours	and	
using	social	and	environmental	strategies	to	support	change13,14.	However,	most	of	these	
techniques	have	a	 limited	effect,	and	only	work	well	 for	patients	who	are	motivated15.	
An	approach	to	deal	with	unmotivated	patients	or	patients	who	are	not	ready	to	change	
yet,	is	the	motivational	interviewing	(MI)	approach	of	Miller	and	Rollnick16	combined	with	
the	stages-of-change	from	the	transtheoretical	model	of	Prochaska	and	DiClemente17.	MI	
is	a	patient-centred	counselling	approach	 that	 targets	behaviour	 change	by	addressing	
intrinsic	 motivation.	 MI	 seems	 more	 effective	 than	 traditional	 methods	 in	 targeting	
lifestyle	change18.	It	has	been	shown	to	be	effective	in	improving	weight	status,	Body	Mass	
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Index	(BMI)	and	cholesterol	levels	of	overweight	and	obese	adults	and	of	clients	in	a	broad	
range of other domains19,20.	According	to	the	stages-of-change	from	the	transtheoretical	
model,	patients’	level	of	motivation	and	self-efficacy	to	change	is	reflected	in	one	of	the	
five	 stages	 of	 change21,22:	 the	 precontemplation,	 contemplation,	 preparation,	 action	or	
maintenance	stage,	ranging	from	no	intention	to	change	till	the	motivation	to	maintain	
behaviour	change.	Treatment	(or	intervention)	should	adapt	to	a	patient’s	stage-of-change	
in	order	to	increase	intrinsic	motivation	for	behaviour	change21.	A	combination	of	action	
planning	with	feedback	and	a	motivational	stages-of-change	approach	is	believed	to	be	
effective	 in	behavioural	 change	 in	SMI	patients23.	 In	addition,	mental	 care	 is	nowadays	
more	rooted	 in	 the	community	and	therefore	more	depending	on	SMI	patients’	peers,	
families	and	environment.	Therefore,	peer	and	family	support	is	considered	an	essential	
component	for	successful	intervention	implementation.
	 In	the	Lifestyle	Interventions	for	severe	mentally	ill	Outpatients	in	the	Netherlands	
(LION)	 trial,	 we	 propose	 a	 patient-centred	multidimensional	 intervention	 using	 a	 web	
tool	 consisting	 of	 several	 of	 the	 above	 described	 successful	 intervention	 components,	
e.g.	raising	awareness	of	own	lifestyle	behaviours,	goal	setting,	addressing	motivation	to	
change,	personalized	feedback,	 integrating	support	of	friends	and	family	and	searching	
for	healthy	lifestyle	activities	in	local	communities	(e.g.	local	sport	clubs).	An	advantage	of	
the	intervention	is	that	the	tool	addresses	patients’	level	of	motivation	(stage-of-change)	
to	 change	 diet	 and	 physical	 activity	 levels	 and	 that	 nurses	 are	 trained	 in	motivational	
interviewing.	This	combination	makes	the	intervention	suitable	for	patients	who	do	not	
seem	motivated	to	change	their	lifestyle,	indicating	the	intervention	is	considered	eligible	
for	more	 or	 less	 every	 patient. Due	 to	 the	 feasible	 character	 of	 the	 intervention,	 this	
trial	will	aim	for	a	large	sample	size	(~N=250).	Another	unique	feature	of	this	trial	is	the	
pragmatic	character	of	the	intervention.	Often,	lifestyle	interventions	are	implemented	by	
external	staff	in	strictly	controlled	conditions,	recruiting	the	most	motivated	patients8,24.	
In	regular	care	however,	staff	with	different	levels	of	expertise	will	need	to	implement	the	
intervention	with	available	resources	(e.g.	time,	budget),	a	high	workload	with	competing	
priorities,	 and	working	with	 patients	who	may	 be	 unmotivated8,13.	 This	 trial	will	 show	
outcomes	with	high	 external	 validity	 of	 a	 lifestyle	 intervention	 implemented	 in	 a	 real-
world	care	setting.	
	 The	pilot	study	seems	promising:	after	three	months	intervention,	patients	receiving	
the	multidimensional	lifestyle	intervention	(N=20)	lost	on	average	three	kilograms	of	body	
weight	compared	to	care-as-usual	(CAU)	controls,	performed	more	physical	activity	and	
rated	 their	 general	well-being	 as	 better	 than	patients	 receiving	CAU	 (N=20)25.	 Patients	
mentioned	as	enabling	 factors	 the	 role	of	nurses	 in	 stimulating	a	healthy	 lifestyle,	and	
that	more	physical	activity	made	them	feel	better,	which	enabled	them	to	change	other	
lifestyle	factors	as	well.	The	intervention	was	well	appreciated	by	patients	and	staff.
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Aims of the trial
The	 aims	 of	 current	 pragmatic	 trial	 are	 to	 test	whether	 a	 12-month	multidimensional	
lifestyle	 intervention,	 including	 aspects	 of	 increased	 awareness	 of	 own	 lifestyle	 and	
related	risks,	motivation,	self-management,	diet,	exercise,	and	a	supportive	environment,	
is	 (cost-)effective	 in	 reducing	 cardiometabolic	 health	 and	 decreases	 depressive	 and	
negative	 symptoms.	Also,	barriers	 and	 facilitators	 in	 implementing	 the	 intervention	on	
nurse	and	patient	level	will	be	explored.

The	primary	research	question	is:
1.	 Is	 a	 12-month	 multi-dimensional	 lifestyle	 approach	 including	 a	 web	 tool	 for	 SMI	

patients	effective	in	improving	or	stabilising	abdominal	obesity	(waist	circumference)	
and	other	 cardiometabolic	 risk	 factors	 in	 SMI	patients	 after	 six	 and	 twelve	months	
intervention	compared	to	care	as	usual?

Secondary	research	questions	are:
2.	 Is	 a	 12-month	 multi-dimensional	 lifestyle	 approach	 including	 a	 web	 tool	 for	 SMI	

patients	effective	in	reducing	depressive	and	negative	symptoms	in	SMI	patients	after	
six	and	twelve	months	intervention	compared	to	care	as	usual?

3.	 	 Is	 a	 12-month	 multi-dimensional	 lifestyle	 approach	 including	 a	 web	 tool	 for	 SMI	
patients	 aimed	at	 improving	or	 stabilising	 abdominal	 obesity	 (waist	 circumference)	
and	other	 cardiometabolic	 risk	 factors	 in	 SMI	patients	 after	 six	 and	 twelve	months	
intervention	compared	to	care	as	usual,	cost-effective?

4.	 What	barriers	and	facilitators	on	nurse	and	patient	level	affect	implementation	of	the	
12-month	multi-dimensional	lifestyle	approach?

We	hypothesize	 that	 this	 12-months	multi-dimensional	 lifestyle	 approach	will	 improve	
cardiometabolic	risk	factors	compared	to	patients	who	receive	care	as	usual.	Specifically,	
we	expect	the	intervention	to	reduce	waist	circumference	(WC),	Body	Mass	Index	(BMI)	
and	Metabolic	Syndrome	Z-score	(MS	Z-score)	after	six	and	twelve	months	intervention	
because	 we	 expect	 that	 patients	 will	 try	 to	 increase	 their	 physical	 activity	 levels	 and	
improve	 their	 dietary	 habits.	 We	 expect	 that,	 through	 the	 intervention,	 patients	 will	
increase	levels	of	physical	activity	and	experience	improvements	in	self-management	skills	
and	thereby	improving	self-efficacy3,14,26,	leading	to	a	decrease	in	depressive27	and	negative	
symptoms28	(i.e.	lower	depressive	and	negative	symptoms	scores).	We	hypothesize	that	
the	 intervention	will	 be	 cost-effective	 as	 costs	 will	 be	 relatively	 low	 (training	 of	 staff)	
while	 the	 physical	 and	 mental	 health	 of	 SMI	 patients	 will	 improve.	 Improvements	 in	
health,	due	to	the	increased	self-management	and	increased	exercise,	might	lead	to	less	
psychotropic	drug	use,	such	as	antidepressants	and	anxiolytics27,28.	Finally,	we	will	explore	
what	barriers	and	facilitators	on	patient	and	nurse	level	have	an	influence	on	intervention	
implementation.
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METHODS

The	Lifestyle	Interventi	ons	for	severe	mentally	ill	Outpati	ents	in	the	Netherlands	(LION)	
trial	 is	 a	 pragmati	c	 single-blind	 multi	-site	 cluster	 randomised	 controlled	 trial	 (RCT).	
Details	are	described	below	according	 to	 the	SPIRIT	2013	statement29.	The	study	was	
approved	by	the	Medical	Ethical	Committ	ee	of	the	University	Medical	Center	Groningen.	
The	 trial	 is	 registered	 in	 the	 Dutch	 Trial	 Registry	 NTR3765	 (www.trialregister.nl,	 21	
December	2012).

Study setti  ng
Mental	 health	 care	 for	 severe	mentally	 ill	 (SMI)	 outpati	ents	 is	 organized	 by	 a	 Flexible	
Asserti	ve	Community	Treatment	(FACT)	team	with	MH	nurses.	FACT	means	that	pati	ent	
care	 is	 outreaching,	 takes	 place	 in	 the	 community	 (pati	ents’	 own	 environment)	 and	
ranges	from	high	intensive	(24	hours)	treatment	to	low	intension	support	–	for	a	detailed	
descripti	on	of	FACT,	see	30,31.	Pati	ents	living	in	sheltered	faciliti	es	receive	a	combinati	on	of	
housing	and	services	in	the	community.	21	FACT	and	eight	sheltered	facility	teams	serving	
SMI	pati	ents	of	fi	ve	mental	health	care	organizati	ons	 in	 the	North	of	 the	Netherlands,	
an	area	covering	2.8	million	inhabitants,	are	invited	for	this	study.	Per	team,	nurses	are	
invited	 to	parti	cipate.	All	 teams	per	organizati	on	 are	matched	based	on	 caseload	 size,	
mean	age	of	pati	ents,	mean	durati	on	of	admission	of	pati	ents,	most	frequent	diagnosis	
and	locati	on	(urban	or	rural).	Aft	er	matching,	teams	are	randomly	allocated	to	the	control	
or	 interventi	on	 arm	 by	means	 of	 a	 random	number	 generator	 by	 a	 researcher	 of	 the	
research	team	not	involved	in	training	of	staff		and	recruitment	of	pati	ents	(see	Figure 1 for 
fl	ow	chart	of	the	study).	To	minimise	spill-over,	randomisati	on	is	on	team	level,	although	
inclusion	of	study	parti	cipants	and	stati	sti	cal	inference	are	on	pati	ent	level.

Parti cipants
The	study	populati	on	consists	of	community-dwelling	SMI	pati	ents	and	SMI	pati	ents	living	
in	sheltered	faciliti	es.	Of	this	populati	on,	approximately	75%	of	the	pati	ents	is	diagnosed	
with	a	psychoti	c	disorder,	15%	with	bipolar	disorder	and	approximately	10%	with	complex	
personality	disorders.	In	the	North	of	the	Netherlands,	SMI	pati	ents	are	invited	for	annual	
Routi	ne	Outcome	Monitoring	screenings	as	part	of	standard	care,	consisti	ng	of	a	physical	
examinati	on,	a	lab	test	and	psychosocial	measures.	Pati	ents	are	invited	for	the	LION	study	
when	 ROM	 screening	 outcomes	 indicate	 at	 least	 one	 of	 the	 following	 risk	 factors	 for	
metabolic	syndrome:	waist	circumference	>	88/102	cm	(females/males);	fasti	ng	glucose	
>	5.6	mmol/L	or	HbA1c	>	5.7%;	BMI	>	25	kg/m².	Exclusion	criteria	are	being	pregnant,	a	
BMI	<	19	kg/m²,	being	primarily	diagnosed	with	Korsakov	syndrome	or	having	a	physical	
impairment	which	makes	daily	physical	acti	vity	impossible.	When	pati	ents	are	eligible	for	
the	study,	they	receive	a	detailed	informati	on	lett	er	from	their	case	manager	and,	if	willing	
to	parti	cipate,	sign	informed	consent.	
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 The	 main	 objecti	ve	 of	 this	 trial	 is	 to	 detect	 an	 abdominal	 weight	 loss	 having	
public	health	signifi	cance.	Previous	work	has	 indicated	that	5-10	cm	reducti	on	 in	waist	
circumference	 (WC)	 is	considered	a	realisti	c	guideline	with	a	high	probability	of	health	
benefi	ts32.	 For	 power	 calculati	ons,	 we	 assumed	 10%	 dropout	 rate.	 To	 include	 250	
parti	cipants,	a	10%	extra	will	be	needed	resulti	ng	in	a	total	of	275	pati	ents.	Under	these	
assumpti	ons,	and	assuming	an	SD	of	16.3	cm	based	on	pilot	data	from	this	populati	on,	for	
two-sided	0.05-level	tests	of	the	null	hypothesis,	the	study	should	provide	approximately	
80%	power	for	detecti	ng	a	diff	erence	of	5.8	cm	in	WC	at	12	months	between	interventi	on	
and	control	groups.	In	additi	on,	the	study	will	have	the	same	power	to	detect	a	reducti	on	
of	0.6	mmol/L	in	plasma	glucose,	given	an	SD	of	1.7	mmol/L.

Teams     
agree to participate  

Cluster teams 

Randomisation per block/  
on team level 

Intervention arm Control arm 

Baseline  
ROM-screening patients 

Inclusion of eligible patients 

Start intervention  
(6 months) 

6-months follow-up 

Continue intervention 
(6 months) 

12-months follow-up 

Baseline  
ROM-screening patients 

Inclusion of eligible patients 

Care as usual 

6-months follow-up 

Care as usual 

12-months follow-up 

Figure 1. Flow	chart	of	the	LION	study.
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Procedure
After	patients	have	signed	informed	consent,	the	research	coordinator	creates	a	web	tool	
account	for	the	patient.	Hereafter,	patient	and	nurse	start	the	intervention	by	using	the	
web	tool	 ‘Traffic	Light	Method	for	somatic	screening	and	lifestyle’	(TLM).	The	web	tool	
is	used	during	regular	care	visits,	which	take	place,	on	average,	once	every	two	weeks.	
During	the	first	visit,	patient	and	nurse	map	out	lifestyle	behaviour	in	the	web	tool;	during	
later	visits	they	update	progress	(follow-up)	reports	(details	below).	Filling	in	a	follow-up	
report	each	biweekly	care	visit	 in	the	follow-up	phase	 is	estimated	to	take	15	minutes.	
Six	months	after	start	of	the	intervention,	the	six-months	measures	take	place.	Hereafter,	
patient	and	nurse	start	again	with	the	lifestyle	behaviour	screening	and	creating	a	lifestyle	
plan,	followed	by	the	follow-up	phase	until	the	end	of	the	trial	(12-months	measure).

Intervention
The	 intervention	 in	 this	 trial	 is	 a	 12-month	multidimensional,	 patient-centred	 lifestyle	
intervention,	 including	use	of	 the	web	tool	 ‘Traffic	Light	Method	 for	somatic	screening	
and	lifestyle’	(TLM),	which	supports	behaviour	change	in	various	phases.	The	five	most	
important	features	of	the	intervention	are	presented	in	Table 1.	

Table 1. Five	important	features	of	the	multidimensional	lifestyle	intervention	using	a	web	tool	in 
the	LION	study.

Feature Description

1 Patients’	readiness	for	behaviour	change	is	not	a	prerequisite	for	starting	the	intervention.	Nurses	
encourage	behaviour	change	by	making	use	of	the	stages-of-change	of	the	transtheoretical	model17 
and	motivational	interviewing16.	

2 Patient-centeredness:	 patients	 decide	 if	 and	 what	 behaviour	 he/she	 wants	 to	 change,	 creates	
his/her	own	lifestyle	plan	with	realistic	goals	and	support.	The	tool	can	also	be	used	by	patients	
themselves	to	enhance	self-management.

3 Because	diet	and	physical	activity	are	key	components	of	a	healthy	 lifestyle,	 these	components	
are	combined	with	behavioural	change	counselling;	for	an	intervention	to	be	effective,	these	three	
ingredients	should	be	included11.	

4 Active	support	of	the	patient’s	family	and	friends,	incorporated	in	the	lifestyle	plan.

5 Nurses	are	trained	to	not	only	support	patients	 in	their	behaviour	change	but	also	work	behind	
the	 scenes	 to	 create	 a	 healthier	 environment:	 organise	 accessible	 exercise	 opportunities,	 raise	
team	support	 for	a	healthier	 lifestyle	 in	patients	and	 share	up	 to	date	 lifestyle	knowledge	with	
the	team,	and	raise	awareness	among	other	health	care	professionals	(e.g.	GP’s)	of	the	increased	
cardiovascular	risk	of	most	SMI	patients.	

	 The	12-month	intervention	will	be	delivered	by	MH	nurses.	Before	the	start	of	the	
study,	nurses	will	 receive	one	day	of	 training	on	 (a)	basic	 components	of	motivational	
interviewing16	and	the	stage	of	change	model33,	(b)	side	effects	of	psychotropic	medication,	
(c)	 lifestyle	of	and	risks	 for	SMI	patients,	 (d)	working	with	TLM,	and	 (e)	environmental	
factors	that	affect	effectively	working	with	TLM		(e.g.	health	behaviour	of	staff	members	
themselves	or	the	availability	of	unhealthy	products	in	the	home	environment)	–	see	Meijel	
(2015)25	 for	more	details.	 In	addition,	 the	study	protocol	will	be	explained.	After	 three	
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months,	an	evaluati	on	session	is	planned	to	discuss	obstacles	with	the	tool,	obstacles	in	
moti	vati	ng	pati	ents	 to	parti	cipate	and	 to	 recollect	 study	protocol.	 Trained	LION	nurses	
are,	due	to	the	nature	of	the	interventi	on,	not	blind	for	study	allocati	on.

Traffi  c Light Method for somati c screening and lifestyle (TLM)
The	Traffi		c	Light	Method	(TLM)	is	a	web	tool	originally	developed	as	a	practi	cal	tool	for	
nurses	 and	 pati	ents	 in	 one	Dutch	mental	 health	 care	 organizati	on	 (GGz	 Centraal)	 and	
further	advanced	by	a	small	spin-off		company	(Charly	Green,	Bilthoven,	The	Netherlands).	
It	 is	based	on	the	current	state	of	 the	art	of	eff	ecti	ve	 interventi	ons	and	 (inter)nati	onal	
guidelines	on	healthy	lifestyle	behaviour.	During	development,	it	was	extensively	reviewed	
by	experts	from	the	fi	eld	in	a	Delphi	panel	and	its	use	was	opti	mized	in	a	pilot	study	at	GGz	
Centraal25.	The	web	tool	is,	aft	er	registrati	on,	available	online	(www.leefsti	jlinbeeld.nl;	for	
a	preview,	see	Figure 2a and b).

a)

instead of 4 glasses

b)

Figure 2 a and b. Preview	of	the	web	tool	Traffi		c	Light	Method	(TLM)
Figure	2	a)	The	starti	ng	page	of	the	lifestyle	behaviour	screening	representi	ng	the	domains	discussed	in	the	Traffi		c	
Light	Method	(TLM)	web	tool;	b)	examples	of	questi	ons	 in	 the	dietary	domain	within	 the	 lifestyle	behaviour	
screening	with	built-in	features	to	increase	awareness	(colouring	according	to	risk	profi	le)	and	knowledge	(green	
bars	presenti	ng	healthy	reference	values	according	to	(inter)nati	onal	guidelines).
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Table 2. Domains	and	subdomains	in	web	tool	Traffic	Light	Method	(TLM)

Domain Subdomains

(a)	general	medical	information 1.	physical	measuresa

2.	measures	from	lab	testa 

3.	physical	diseases	and	handicaps

4.	rating	own	health
(b)	use	of	medication 1.	satisfaction	with	medication	use

2.	somatic	medication

3.	psychiatric	medication

4.	freely	available	medication
(c)	dietary	habits	(last	7	days) 1.	satisfaction	with	own	dietary	behaviour

2.	rating	own	dietary	behaviour

3.	assessing	stage-of-change	for	dietary	behaviour	change

4.	assessing	dietary	habits
(d)	physical	activity	(last	month) 1.	satisfaction	with	own	physical	activity

2.	rating	own	physical	activity

3.	assessing	physical	activity	with	SQUASH	questionnaire

4.	assessing	stage-of-change	for	physical	activity	behaviour	change

5.	sedentary	behaviour
(e)	use	of	stimulants 1.	disadvantages	of	dependence	on	substances

2.	history	of	substance	abuse

3.	use	of	alcohol

4.	smoking	behaviour
(f)	other	lifestyle	factors 1.	personal	hygiene

2.	relaxation

3.	sleep	behaviour

4.	computer	behaviour

5.	social	environment
(g)	sexuality 1.	condom	use

2.	sexually	transmitted	diseases

(h)	Lifestyle	planb

a	Measures	are	taken	from	the	Routine	Outcome	Monitoring	screening	conducted	within	two	months	prior	to	
the	web	tool	assessment.	
b	Only	available	for	participants	in	the	intervention	group.

	 The	TLM	consists	of	two	parts:	(I)	a	lifestyle	behaviour	screening	followed	by	creating	
a	lifestyle	plan	and	(II)	a	follow-up	phase.	In	the	lifestyle	behaviour	screening,	the	patient,	
together	with	a	nurse,	answers	questions	on	several	health	and	lifestyle	related	domains,	
see Table 2 for	an	overview	of	 these	domains.	The	Traffic	Light	Method	displays	a	 risk	
profile	with	 all	 lifestyle	behaviours	 in	 green,	 orange	or	 red,	 depending	on	 the	 level	 of	
risk.	 The	patient	 creates,	while	being	 coached	by	 the	nurse,	a	 lifestyle	plan	 containing	
maximum	three	attainable	lifestyle	goals.	During	the	subsequent	follow-up	phase,	nurse	
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and	patient	will	 systematically	evaluate	 the	patient’s	progress	 in	achieving	 the	 lifestyle	
goals	described	in	the	lifestyle	plan.	This	will	be	done	biweekly	during	regular	care	visits	
for	 approximately	 15	 minutes.	 In	 order	 to	 enhance	 and	 stimulate	 behaviour	 change,	
several	techniques	are	built	in	the	web	tool.	The	aims	of	the	lifestyle	behaviour	screening	
and	the	follow-up	phase	are	presented	in	Table 3.
	 All	information	entered	in	the	web	tool	can	be	printed	as	a	personal	booklet	for	the	
participant	to	share	the	information	and	his/her	lifestyle	plan	with	friends	and	family	or	to	
use	healthy	lifestyle	information	in	daily	life	(such	as	when	doing	groceries,	preparing	food).

Implementation strategy
To	increase	the	degree	of	implementation	of	the	intervention,	an	implementation	strategy	
was	defined	consisting	of	several	components:	1)	establish	support	from	organizational	
management,	2)	 involve	team	management,	3)	 train	MH	nurses	 in	using	 the	web	tool,	
motivational	 interviewing	 and	 the	 stage	of	 change	model,	 4)	 plan	 a	meeting	with	MH	
nurses	and	the	trainer	three	months	after	training,	5)	plan	regular	visits	of	research	team	
once	every	three	months,	6)	send	out	newsletters	to	keep	teams	and	nurses	informed	and	
involved.

Table 3. Aims	 for	 the	 lifestyle	 behaviour	 screening	 and	 the	 follow-up	 phase	 in	 the	 lifestyle	
intervention

Aim Description of aim per phase

Lifestyle behaviour screening phase 

1 Identify	unhealthy	lifestyle	behaviours.	The	tool	uses	a	traffic	light	principle	for	a	clear	visible	presentation	
of	possible	health	risks	related	to	certain	lifestyle	behaviours,	with	green	colours	representing	behaviours	
with	low	or	no	health	related	risk	and	red	colours	representing	behaviours	with	high	health	related	risks	
(see	Figure 2b).	

2 Increase	 patient’s	 and	 nurse’s	 knowledge	 of	 healthy	 lifestyle	 behaviours.	 The	 tool	 provides	 direct	
feedback	on	what	healthy	behaviours	are	according	to	(inter)national	guidelines	and	gives	additional	
information	to	increase	patient’s	and	nurse’s	knowledge	on	healthy	lifestyle	behaviours	(see	Figure 2b).	

3 Create	awareness.	Patients	are	challenged	to	discuss	identified	risk	factors	and	nurses	support	patients	
in	deciding	what	lifestyle	behaviours	to	change.	Nurses	use	MI	and	stages-of-change	techniques	to	assist	
patients	in	identifying	their	problems	and	overcoming	ambivalence	or	resistance	to	behaviour	change.	It	
is	supported	by	regularly	classifying	the	patient’s	current	stage-of-change.

4 Create	 a	 lifestyle	 plan	 with	 concrete	 and	 reachable	 goals.	 Based	 on	 the	 lifestyle	 anamnesis	 and	
discussion	with	 the	nurse,	patients	 set	maximum	 three	goals	 to	achieve	according	 to	 the	 criteria	of	
S.M.A.R.T.-goals34.	 The	 nurse’s	 role	 is	 to	 support	 patients	 in	 setting	 realistic	 goals.	 Patients	 explore	
which	interventions	are	available	and	seem	attractive,	and	what	is	needed	to	reach	goals.	Active	self-
management	of	patients	is	encouraged,	support	of	family	and	friends	is	explored	and,	when	available	
and	deemed	necessary,	incorporated	in	the	plan.

Follow-up phase

6 Evaluating	lifestyle	goals	systematically	on	a	regular	basis.	During	every	regular	care	visit,	a	new	follow-
up	 file	 is	 uploaded	 and	 filled	 in	 by	 patient	 and	 nurse.	 By	 doing	 this,	 continuity	 is	 ensured	 and	 this	
repetitive	character	will	lead	to	more	sustainable	behaviour	change.

7 Barriers	and	facilitators	in	achieving	lifestyle	goals	are	indicated.	Patient	and	nurse	discuss	which	factors	
are	helpful	in	achieving	goals	and	which	factors	limit	achieving	goals	in	order	to	increase	the	success	of	
achieving	the	goals	in	the	following	period.	Again,	nurses	use	motivational	interviewing	techniques	and	
the	stages-of-change	of	the	transtheoretical	model.
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Control Group
Patients	in	the	control	group	participate	in	ROM	screenings	and	results	are	discussed	with	
the	patient	as	part	of	standard	care.	Because	data	on	lifestyle	behaviours	will	be	gathered	
from	the	lifestyle	anamnesis	part	in	the	web	tool,	patients	in	the	control	group	fill	in	the	
questions	in	the	anamnesis	part	of	the	tool,	but	 in	blanc	version	in	the	web	tool	or	on	
paper	version;	they	do	not	receive	any	feedback	or	information	via	colours	or	education	
rules.	 In	 addition,	 patients	 in	 the	 control	 condition	 do	 not	 set	 up	 a	 lifestyle	 plan	 and	
therefore	have	no	biweekly	follow-up	sessions.	Nurses	in	the	control	group	are	instructed	
to	give	care	as	usual.	This	implies	medical	problems	are	tackled	immediately	according	to	
protocol,	while	lifestyle	guidance	is	more	or	less	provided	when	patients	wish	to	(based	
on	ROM	screenings).

Outcomes
Measurements	are	performed	on	patient	and	staff	level.	An	overview	of	all	measurements	
at	baseline,	six	and	twelve	months	is	given	in	Table 4.	

Measurements on patient level
Most	measures	on	patient	level	are	conducted	during	the	ROM	screening,	which	is	part	
standard	care	and	of	the	scientific	ongoing	PHAMOUS	(Pharmacotherapy	Outcome	and	
Monitoring	 Survey)	 cohort35.	 In	 mental	 health	 care	 organisations	 in	 the	 North	 of	 the	
Netherlands,	it	is	routine	care	that	ROM	trained	nurses	invite	patients	annually	for	a	ROM	
screening	 including	 somatic	 and	 psychosocial	measures.	 Data	 of	 these	measurements	
are	 reported	 in	 patients’	 record	 forms	 and	discussed	with	 the	patient.	 These	data	 are	
stored	 in	 a	 large	 database	 and	 anonymized	 data	 are	 available	 for	 scientific	 research.	
This	method	was	approved	by	the	Medical	Ethical	Committee	of	the	University	Medical	
Center	Groningen.	For	the	LION	study,	data	of	two	regular	ROM	screenings	will	be	used	
for	baseline	and	12-months	measures.	An	additional,	short	version	of	the	ROM	screening	
is	scheduled	six	months	after	start	of	the	intervention	and	patients	will	receive	a	small	fee	
(€5,00/£4,30)	for	participation.	ROM	nurses	carrying	out	the	assessments	are	blinded	for	
study	allocation.
	 General	data	on	birth	year,	gender,	diagnosis,	duration	of	illness	and	use	of	medication	
are	derived	from	patient	record	forms.
 Cardiometabolic health.	 The	physical	measurements	 include	waist	 circumference,	
height,	weight,	pulse	and	systolic	and	diastolic	blood	pressure.	Patients	visit	a	(hospital)	
laboratory	 that	 collects	 a	 blood	 sample,	 if	 possible	 in	 fasting	 state,	 for	 levels	 of	 lipids	
(total	cholesterol,	LDL-cholesterol,	HDL-cholesterol	and	triglycerides	[all	in	mmol/L])	and	
glucose	metabolism	(glucose	[mmol/L],	HbA1c	[%]).	Measurements	are	taken	following	
standard	ROM	protocols.	Waist	circumference	(in	cm)	 is	measured	 in	duplicate	using	a	
flexible	 nonstretching	 tape	 halfway	 between	 the	 iliac	 crest	 and	 lowest	 rib	 in	 standing	
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position	at	the	end	of	an	expiration.	Body	weight	is	measured	by	calibrated	scales	(Seca,	
model	813)	in	light	clothing	without	shoes	or	jackets.	Measurements	for	height	(in	cm)	
will	be	available	from	multiple	measurements	of	ROM	nurses.	

Table 4. LION	trial	measurement	overview

Ba
se

lin
e

6 
m

on
th

s

12
  m

on
th

s

Measurements on patient level

Routine Outcome Monitoring

General	information Birth	year,	gender,	diagnoses,	year	of	first	psychosis X

Medication	use X X

Physical	measures Height X X X

Weight X X X

Waist	circumference X X X

Blood	pressure	(systolic,	diastolic,	pulse) X X X

Lab	test Lipids 
(Total	cholesterol,		LDL-cholesterol,	HDL-cholesterol,	triglycerides)

X X X

Glucose	metabolism	(glucose,	HbA1c) X X X

Psychological	
measuresa

CDSS X X

PANSS X X

HoNOS X X

MANSA X X

Cost-effectivenessb Dutch	care	consumption	questionnaire X X X

SF6D X X X

Web tool TLM

Lifestyle	habits Daily	physical	activity	(SQUASH) X X X

Food	frequency	questionnaire	(adapted	to	patient	population) X X X

Additional measure by research assistant

Physical	activity	(pedometers)	and	body	fatnessc X X X

Measurements on staff level

General	information Birth	year,	gender,	level	of	education,	number	of	years	working	in	
psychiatry,	function

X

Staff	questionnaire	 Knowledge	on	diet	and	physical	activity,	attitude	towards	lifestyle	
changes	in	patients,	self-efficacy	in	addressing	lifestyle	issues	with	
patients

X X

Daily	physical	activity	(SQUASH) X X

Food	frequency	questionnaire X X
a	The	conducted	psychosocial	measures	within	the	ROM	protocol	could	vary	per	team,	not	all	teams	conduct	
every	psychosocial	measure.	
b	Measures	are	not	part	of	standard	ROM	screening	but	added	to	ROM	screening	for	the	purpose	of	this	study.
c	Only	conducted	by	one	of	the	five	health	care	organisations	(GGZ	Friesland).
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The	 highest	 height	 will	 be	 used	 unless	 patients	 wear	 shoes,	 then	 the	 highest	 height	
without	shoes	is	used.	Pulse	and	systolic	and	diastolic	blood	pressure	are	measured	after	
5	minutes’	rest	in	sitting	position,	using	a	blood	pressure	monitor	(BOSO	medicus	control).	
 Mental health.	During	an	interview,	trained	nurses	administer	positive	and	negative	
symptoms	 with	 the	 PANSS	 (Positive	 and	 Negative	 Syndrome	 Scale36)	 and	 depressive	
symptoms	 with	 the	 CDSS	 (Calgary	 Depression	 Scale	 for	 Schizophrenia37).	 Prior	 to	 the	
interview,	patients	fill	in	the	MANSA,	a	self-report	questionnaire	about	patients’	Quality	
of Life38	and	uncertainties	can	be	discussed	during	the	interview.	The	HoNOS	(Health	of	
the	Nations	Outcome	Scale39)	is	an	observation	scale	of	psycho-social	functioning	and	is	
scored	by	the	case	manager	or	team.	
 Lifestyle habits.	LION	trained	nurses	assess	lifestyle	habits	using	the	lifestyle	behaviour	
screening	part	 in	 the	web	 tool	 TLM.	 Items	 in	 the	TLM	physical	 activity	 and	nutritional	
domain	 serve	 both	 a	measurement	 purpose	 as	well	 as	 an	 intervention	purpose.	Daily	
physical	activity	is	assessed	using	the	Dutch	validated	SQUASH	questionnaire40.	Nutritional	
habits	are	estimated	using	a	semi-quantitative	food	frequency	questionnaire	(FFQ)	with	
items	based	on	a	screening	questionnaire	 for	healthy	eating	habits	of	 the	Netherlands	
Nutrition	Center	according	to	the	Dutch	guidelines	for	a	healthy	diet41 and adapted to this 
population.	The	questionnaire	will	be	used	to	assess	changes	 in	dietary	habits	on	food	
group	level.	It	is	not	specifically	validated	in	SMI	patients	and	can	and	will	not	be	used	to	
derive	quantitative	estimates	of	total	energy,	macro-	or	micronutrient	intake.	
 Motivation to change.	The	stages-of-change	for	physical	activity	behaviour	change	
and	for	dietary	behaviour	change	are	assessed	based	on	the	five	phases	of	the	stage-of-
change	model17.	These	stages	indicating	whether	a	patient	is	in	the	precontemplation	(not	
ready	to	change),	contemplation	(thinking	about	possible	change),	preparation	(preparing	
to	change),	action	(carrying	out	changed	behaviour)	or	maintenance	phase	(maintaining	
changes	behaviour).	
 Cost-effectiveness parameters.	Care	consumption	is	estimated	with	the	Dutch	care	
consumption	questionnaire42,	which	is	adapted	to	the	context	of	the	current	study.	Use	of	
medication	is	derived	from	patient	record	forms.	Quality	adjusted	life	years	(QALYs)	will	
be	the	primary	outcome	measure	in	the	cost-effectiveness	analysis.	In	order	to	estimate	
QALYs,	utility	scores	will	be	derived	from	the	SF12,	using	the	SF6D	algorithm43,44.	
 Physical fitness.	All	patients	of	one	organisation	(GGZ	Friesland)	are	invited	to	wear	
a	pedometer	(Yamax	SW20045)	for	at	least	seven	days,	reporting	the	total	steps	per	day	in	
a	diary.	A	trained	research	assistant	measures	patients’	body	fat	percentage	in	standing	
position46	by	bioelectrical	impedance	analysis	(BIA)	in	triplicate	using	a	single-frequency	
bioimpedance	 analyzer	 (Model	 BIA	 101,	AKERN	Srl,	 Italy)47,48.	 In	 order	 to	 calculate	 the	
body	fat	percentage	using	a	formula,	height	and	weight	are	measured	in	accordance	with	
previously	described	methods.
 Web tool evaluation.	 After	 the	 intervention,	 participants’	 perception	 of	 and	
satisfaction	with	the	web	tool	is	assessed	by	a	questionnaire.
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Measurements on staff level
Staff	members	 receive	 an	 online	 questionnaire	 at	 baseline	 and	 after	 the	 intervention	
is	 finished	 to	 gather	 information	 on,	 among	 other	 things,	 own	 lifestyle	 behaviours,	
attitudes	towards	lifestyle	and	process	evaluations	as	potential	determinants	influencing	
intervention	implementation.	Data	on	birth	year,	 level	of	education	and	experience	are	
only	collected	at	baseline.	
 Knowledge on diet and physical activity.	 Staff	members	 answer	questions	 to	 rate	
their	 knowledge	 on	 physical	 activity	 and	 diet,	 based	 on	 national	 guidelines	 regarding	
physical	activity49 and diet41.	
 Attitudes, self-efficacy and frequency of performing lifestyle related activities.	The	
questionnaire	 also	 addresses	 staff	 members’	 attitudes	 toward	 lifestyle	 coaching	 for	
patients,	 rate	 their	 self-efficacy	 in	 lifestyle	 coaching	 and	 rate	 how	 often	 they	 perform	
lifestyle	related	activities	with/for	patients	and	the	difficulty	they	experience	with	these	
activities50.	Questions	on	 attitude	 and	 self-efficacy	 are	 based	on	 the	ACE-model	which	
describes	the	relationship	between	a	persons’	attitudes,	social	influences	and	self-efficacy,	
and	their	behaviour.	Questions	are	adapted	to	fit	the	study	design	and	patient	group51,52 
 Lifestyle habits.	Staff	members’	daily	physical	activity	is	assessed	with	the	SQUASH	
questionnaire40	 and	 their	 diet	 is	 assessed	 using	 a	 semi-quantitative	 food	 frequency	
questionnaire	 (FFQ)	with	 items	 based	 on	 a	 screening	 questionnaire	 for	 healthy	 eating	
habits	of	the	Netherlands	Nutrition	Center	according	to	the	Dutch	guidelines	for	a	healthy	
diet41.	
 Web tool evaluation.	After	the	intervention,	nurses	fill	in	a	questionnaire	about	how	
they	perceived	working	with	the	web	tool.

Statistical analysis
Variables	 will	 be	 presented	 as	 mean	 ±	 standard	 deviation	 (SD),	 and	 if	 not	 normally	
distributed	as	median	[25th-75th	percentiles],	or	N	(%)	for	frequencies.	Missing	data	are	
handled	differently	based	on	amount	and	type	of	missingness.	If	missing	data	can	be	well	
predicted	 by	 regression	 methods,	 multiple	 imputation	 will	 be	 considered.	 Otherwise,	
interpolation	or	replacement	by	study	mean	or	median	will	be	preferred	over	complete	
case	analyses.
	 The	primary	outcome	is	the	change	in	waist	circumference	(in	cm)	over	time	(from	
baseline	to	six	and	from	baseline	to	twelve	months)	comparing	the	intervention	group	to	
the	control	group.	This	will	be	analysed	with	multilevel	linear	mixed	models	using	teams	
as	cluster.	Analysis	will	be	based	on	intention-to-treat	principle. In	per-protocol	analyses,	
the	intervention	effect	on	cardiometabolic	risk	factors	will	be	studied	as	described	above,	
comparing	 participants	 with	 different	 degrees	 of	 intervention	 adherence	 to	 controls.	
Secondary	study	outcomes	are	analysed	according	to	the	same	principles	and	techniques	
as	the	primary	outcome.	A	priori	sensitivity	analyses	are	foreseen	for	participants’	age,	
gender	and	type	of	housing.	In	additional	analyses,	we	will	test	whether	the	12-months	
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lifestyle	intervention	changes	the	level	of	motivation	(stage-of-change)	for	changing	diet	
of	physical	activity	levels.	An	alpha	of	0.05	is	considered	statistically	significant.

DISCUSSION

Given	the	disturbingly	high	levels	of	metabolic	diseases	in	SMI	patients,	and	the	associated	
risks of premature death1,	 it	 is	 of	 high	 importance	 to	 develop	 lifestyle	 interventions	
that	 can	 effectively	 be	 implemented	 in	 regular	 care.	 The	 current	 study	 investigates	
whether	 a	 multidimensional	 lifestyle	 intervention	 using	 a	 practical	 lifestyle	 tool	 for	
mental	health	nurses	to	improve	their	knowledge,	skills	and	expertise	regarding	healthy	
lifestyle	 behaviours	 and	 behaviour	 change	 in	 severe	 mentally	 ill	 patients,	 influences	
cardiometabolic	 risk	 factors	of	SMI	patients	 in	 their	caseload.	The	Traffic	Light	Method	
(TLM)	 tool	aims	 for	patients	 to	 increase	 lifestyle	behaviour	awareness	and	knowledge,	
improve	self-management	(setting	lifestyle	goals,	receiving	systematically	feedback)	and	
to	 involve	 friends	 and	 family	 in	 achieving	 lifestyle	 goals.	 The	 primary	 outcome	 of	 the	
study	 is	waist	 circumference,	 considered	 the	 best	 predictor	 of	 abdominal	 fatness	 and	
cardiovascular	 disease53,	 and	 other	 cardiometabolic	 risk	 factors.	 These	 measures	 are	
strongly	associated	with	a	range	of	negative	health	outcomes,	such	as	type	2	diabetes,	
stroke	and	cardiovascular	disease54,55.

Strengths of the intervention
The	 motivational	 interviewing	 approach	 is	 a	 major	 strength	 of	 this	 intervention	 as	 it	
enables	 inclusion	of	all	patients,	regardless	of	their	motivation	to	change	their	 lifestyle	
behaviours.	 Addressing	 the	 (lack	 of)	 motivation	 as	 part	 of	 the	 intervention	 has	 been	
proven	 successful	 in	 improving	medication	 adherence	 in	 persons	with	 schizophrenia56,	
altering	substance	(ab)use57	and	weight	loss	in	(overweight	and	obese)	adults19,20.	Because	
the	intervention	is	implemented	during	regular	care	visits	by	their	own	MH	nurse,	large	
numbers	of	patients	can	benefit	from	the	intervention.
	 In	 the	 intervention,	 the	 patient	 is	 taking	 the	 lead	 in	 creating	 a	 lifestyle	 plan	 and	
determining	his/her	lifestyle	goals.	Therefore,	every	patient	is	able	to	direct	the	lifestyle	
intervention	in	such	a	way	that	it	contributes	to	his/her	specific	recovery	wishes.	This	fits	
well	within	the	recovery	approach	in	which	patients	take	control	over	their	own	recovery	
process	and	decide	themselves	which	(lifestyle)	behaviours	they	wish	or	need	to	change	
in	order	to	recover58.	In	the	field	of	mental	health,	the	recovery	approach	fits	well	because	
of	 the	 person-centeredness,	 focus	 on	 improving	 quality	 of	 life	 besides	 solely	 reducing	
impairments	of	the	mental	illness	and	the	acknowledgment	of	multiple	possible	pathways	
to	recovery.	
	 Another	advantage	of	using	the	TLM	web	tool	is	that	it	systematically	addresses	a	
broad	range	of	lifestyle	behaviours	instead	of	solely	focussing	on	diet	or	physical	activity.	
This	gives	patients	the	option	to	choose	which	lifestyle	behaviour	they	wish	to	change.	In	
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addition,	health	professionals	have	expressed	that	lifestyle	interventions	should	at	least	
include	the	following	lifestyle	topics:	“(1)	healthy	eating;	including	buying	healthy	foods	
on	a	budget,	cooking	skills	and	recipes,	(2)	the	risks	of	weight	gain	and	how	to	monitor	
weight,	(3)	exercise;	what	is	available,	physically	possible,	affordable	and	accessible,	(4)	
dental	hygiene,	 (5)	 substance	misuse	and	 (6)	physical	health	monitoring	such	as	blood	
checks”	 (p.	 402)23.	 All	mentioned	 components	 are	present	 in	 TLM,	 therefore	 it	 can	be	
considered	a	complete	and	comprehensive	lifestyle	intervention	tool.
	 A	last	strength	of	the	intervention	is	that	the	web	tool	constitutes	an	objective	source	
of	information	that	draws	the	attention	of	both	patient	and	MH	nurse	to	unhealthy	lifestyle	
behaviours	by	presenting	a	risk	profile	and	showing	related	healthy	options.	The	nurse	
coaches	the	patient	in	the	behavioural	changes	he/she	wishes	to	make	using	MI	and	the	
stages-of-change	techniques.	Therefore,	the	MH	nurse	will	not	impose	unwanted	lifestyle	
advices,	which	is	a	benefit	for	the	professional	relationship	between	nurse	and	patient.

Strengths of the study design
The	 study	 design	 for	 this	 trial	 has	 several	 advantages.	 First,	 by	 using	 regular	 ROM	
screenings	and	structurally	inviting	all	patients	with	screening	outcomes	indicating	at	least	
one	cardiometabolic	risk	factor,	patient	selection	bias	is	minimal.	Second,	the	intervention	
is	 feasible	 for	 a	 large	 number	 of	 patients	 (e.g.	 also	 unmotivated	 patients	 are	 eligible,	
implementation	during	regular	care	visits),	 leading	to	a	 large	and	highly	representative	
study	 sample	 to	 be	 included.	 Third,	 follow-up	 of	 less	 motivated	 patients	 is	 feasible	
because	of	the	routine	ROM	screenings,	which	will	be	performed	routinely	in	all	patients.	
Fourth,	 data	 collection	 is	 based	 on	 existing	 Routine	 Outcome	 Monitoring	 screenings	
infrastructures,	which	has	several	advantages:	ROM	nurses	are	well	trained,	baseline	and	
follow-up	measures	are	conducted	by	the	same	nurse,	and	additional	time	and	costs	of	
patients,	nurses	and	researchers	are	limited.	The	ROM	data	collection	covers	a	wide	scope	
of	measures,	i.e.	several	physical	measures	and	multiple	psychosocial	measures	and,	for	
this	trial,	only	had	to	be	extended	with	cost-effectiveness	measures.	Finally,	the	pragmatic	
character	 of	 the	 study,	 in	 which	MH	 	 nurses	 carry	 out	 the	 intervention	 in	 hectic	 real	
word	health	care	settings,	will	 result	 in	realistic	and	achievable	 intervention	outcomes,	
representing	outcomes	with	high	external	validity8,13.	

Potential risks for bias
Some	potential	 risks	 for	 bias	might	 be	 expected.	 First,	 although	 patient	 selection	 bias	
should	be	minimal,	it	is	still	possible	that	it	is	difficult	for	nurses	to	include	patients	that	are	
unmotivated	to	change	their	lifestyles	in	a	lifestyle	intervention	study.	Motivated	patients	
are	expected	to	be	more	easily	included,	leading	towards	patient	selection	bias	based	on	
the	 level	of	motivation.	Second,	because	patients	determine	which	 lifestyle	behaviours	
they	wish	to	change,	it	is	possible	that	they	target	other	somatic	health	outcomes	(e.g.	
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dental	health,	sleeping	patterns)	than	the	primary	study	outcome	waist	circumferences	
and	other	 cardiometabolic	 risk	 factors.	 In	 this	 case,	 stating	 that	 the	 intervention	does	
not	seem	effective	in	reducing	the	primary	outcome	might	be	a	biased	conclusion	when	
patients	wished	 to	 change	 other	 health	 outcomes	 and	might	 have	 been	 successful	 in	
addressing	these	changes.	Third,	although	ROM	is	implemented	on	all	sites,	it	is	possible	
that	not	all	 sites	have	 the	capacity	 to	conduct	all	measures,	 leading	 to	missing	values.	
In	addition,	ROM	nurses	cannot	collect	blood	samples	themselves	but	send	patients	an	
invitation	 to	 visit	 a	 (hospital)	 laboratory.	 Although	 ROM	 nurses	 convince	 and	 remind	
patients	 to	 do	 so,	 patients	might	 be	 reluctant	 to	 go	 to	 the	 laboratory,	 also	 leading	 to	
possible	missing	values.	

Changes in study design between obtaining funding  
and preparation of the study
In	 the	 period	 between	 obtaining	 funding	 and	 preparing	 the	 study,	 unexpected	 large	
changes	 in	 the	organisation	of	mental	health	care	took	place.	Budgets	were	restrained	
and	care	delivery	shifted	from	specialists	towards	general	mental	health	care,	leading	to	
necessary	adjustments	in	study	design.	The	initial	sample	size	was	estimated	based	on	64	
nurses	all	including	10	patients	leading	to	a	target	sample	of	640	patients.	The	Medical	
Ethics	Committee	advised	us	to	plan	an	extra	20%	inclusion	to	account	for	clustering	of	
the	data,	yielding	a	target	sample	of	768	patients.	However,	due	to	increased	workload,	
inclusion	of	twelve	patients	per	nurse	seemed	unfeasible.	To	compensate,	we	planned	to	
train	more	nurses	so	that	less	patients	per	nurse	need	to	be	included,	and	we	furthermore	
broadened	inclusion	criteria	so	that	patients	in	sheltered	living	facilities	could	be	included	
as	well.	As	we	now	had	many	clusters	(teams	and	nurses)	and	relatively	few	patients	per	
nurse,	it	was	not	necessary	anymore	to	account	for	clustering	of	the	data	in	calculating	
the	sample	size.	The	 funding	agency	 (ZonMw)	and	the	Medical	Ethics	Committee	have	
approved	the	adjusted	study	design	and	adjusted	final	target	sample	size	of	275	patients.
The	somatic	health	of	patients	in	mental	health	care	can	no	longer	be	ignored.	Changing	
lifestyle	 behaviours	 is	 difficult,	 but	 combining	 several	 successful	 components	 (e.g.	
motivational	 interviewing,	 stage-of-change,	 objective	 monitoring,	 self-management,	
support	of	peers	and	family	etc.)	into	one	multidimensional	intervention	might	enhance	
successful,	sustainable	lifestyle	changes.
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ABSTRACT

Background	Unhealthy	lifestyle	behaviors	contribute	to	the	alarming	cardiometabolic	risk	
of	severe	mentally	 ill	 (SMI)	patients.	Evidence-based	practical	 lifestyle	 tools	supporting	
patients	and	staff	in	improving	patients’	lifestyle	are	lacking.

Methods This	 multi-site	 randomized	 controlled	 pragmatic	 trial	 determined	 the	
effectiveness	of	a	12-month	multidimensional	lifestyle	approach	including	a	web	tool	to	
improve	patients�	cardiometabolic	health	versus	care-as-usual.	In	the	web	tool,	patients	
and	nurses	(trained	in	motivational	interviewing)	mapped	out	patient�s	lifestyle	behaviors,	
created	a	risk	profile	and	constructed	lifestyle	goals.	Lifestyle	goals	were	discussed	during	
biweekly	 regular	 care	 visits.	 Twenty-seven	 community-care	 and	 sheltered	 living	 teams	
were	randomized	into	intervention	(N=17)	or	control	(N=10)	arm,	including	244	patients	
(140	 intervention/104	 control,	 49.2%	 male,	 46.1±10.8	 years)	 with	 increased	 waist	
circumference	(WC),	BMI	or	fasting	glucose.	Main	outcome	was	WC	after	six	and	twelve	
months	intervention.	Secondary	outcomes	were	BMI	and	metabolic	syndrome	Z-score.	

Results General	 multilevel	 linear	 mixed	models	 adjusted	 for	 antipsychotic	medication	
showed	 that	 differences	 in	 WC	 change	 between	 intervention	 and	 control	 were	 -0.15	
cm	 (95%CI:-2.49;	 2.19)	 after	 six	 and	 -1.03	 cm	 (95%CI:-3.42;	 1.35)	 after	 twelve	months	
intervention;	 differences	were	 not	 statistically	 significant.	 Also,	 no	 intervention	 effects	
were	 found	 for	 secondary	outcomes,	even	 though	 the	 intervention	 increased	patients’	
motivation	to	improve	dietary	behavior.	

Conclusion	 A	multidimensional	 web	 tool	 intervention	 facilitating	 nurses	 in	 addressing	
SMI	patients’	lifestyle	change	did	not	improve	patients’	cardiometabolic	health.	Lifestyle	
coaching	requires	specific	knowledge	and	skills.	It	should	probably	be	the	responsibility	of	
professional	lifestyle	coaches	instead	of	another	additional	task	of	nurses.
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INTRODUCTION

Among	persons	with	a	severe	mental	illness	(SMI),	such	as	schizophrenia,	other	psychotic	
or	 bipolar	 disorders,	 the	 prevalence	 of	 obesity	 is	 45-55%	 and	 10-15%	 have	 type	 2	
diabetes1.	These	unfavorable	cardiometabolic	health	rates	are	almost	four	times	higher	
than	in	the	general	population.	This	is	related	to	psychiatric	pharmacotherapy,	the	mental	
disorder	itself	and	patients’	lifestyle	factors1,2.	Addressing	SMI	patients’	lifestyle	behaviors	
in	 regular	 mental	 health	 care	 could	 potentially	 lead	 to	 large	 cardiometabolic	 health	
gains3.	Mental	health	(MH)	nurses	are	assumed	to	be	the	most	adequate	professionals	for	
this	task	due	to	their	knowledge	of	the	SMI	population	and	their	frequent	contact	with	
patients4.	However,	most	MH	nurses	have	limited	lifestyle-related	knowledge	and	skills,	
and	lifestyle	treatment	protocols	are	lacking.	Evidence-based	practical	lifestyle	tools	that	
support	both	patients	and	staff	in	improving	patients’	lifestyle	are	therefore	needed.
	 Earlier	studies	suggest	that	lifestyle	interventions	in	SMI	patients	could	successfully	
reduce	 body	 weight	 and	 cardiometabolic	 risk	 factors	 such	 as	 waist	 circumference,	
triglycerides	and	fasting	glucose5-7.	However,	many	trials	had	small	sample	sizes	or	were	
of	low	methodological	quality.	Also,	many	interventions	were	implemented	under	strictly	
controlled	conditions	by	external	staff	who	included	mainly	the	more	motivated	patients,	
therefore	 the	 external	 validity	 of	 these	 outcomes	may	 be	 limited8.	 The	 availability	 of	
modern	 techniques	 such	 as	 internet,	 web	 tools	 and	 laptops	 or	 tablets	 provides	 new	
opportunities	 for	 state-of-the-art	approaches	of	 lifestyle	 coaching.	 In	addition,	 lifestyle	
programs	 should	 meet	 the	 needs	 of	 MH	 nurses	 working	 in	 daily	 mental	 health	 care,	
as	they	are	expected	to	discuss	SMI	patients’	 lifestyle	behaviors	as	a	part	of	their	daily	
routine.		
	 Several	behavioral	techniques	were	effective	in	changing	lifestyle	behaviors	leading	
to	an	improved	BMI,	weight	status	and	cholesterol	levels	in	many	patient	groups,	including	
overweight	and	obese	adults9-11.	Motivational	interviewing	(MI)	by	Miller	and	Rollnick	is	a	
patient-centered	approach	to	increase	intrinsic	motivation12.	The	stage-of-change	model	
of	Prochaska	and	DiClemente	presents	five	stages	of	change	that	each	reflect	patients’	
level	of	motivation	and	self-efficacy	to	change13.	Both	approaches	work	well	for	patients	
who	are	not	ready	to	change	yet.	Also	strategies	 like	mobilizing	social	support	and	the	
use	 of	 self-management	 techniques	 such	 as	 creating	 awareness,	 goal-setting	 and	 self-
monitoring	 are	 considered	 effective	 ingredients	 of	 interventions	 to	 change	 lifestyle	
behavior9,14.
	 We	 present	 a	 12-month	 multidimensional	 lifestyle	 approach	 in	 which	 MH	
professionals	in	regular	care	were	supported	to	address	lifestyle	behavior	change	in	SMI	
patients.	MH	nurses	were	trained	 in	MI	and	stage-of-change	approach	skills	and	 in	the	
use	of	a	web	tool	that	provided	a	lifestyle	screening	and	had	built	in	behavioral	change	
techniques15.	The	pragmatic	Lifestyle	Interventions	for	severe	mentally	ill	Outpatients	in	
the	Netherlands	 (LION)	 trial	 studied	whether	 this	 lifestyle	 approach	 stabilized	or	 even	
improved	abdominal	obesity	and	other	cardiometabolic	risk	factors	in	SMI	patients.	We	
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hypothesized	that	the	intervention	stabilized	or	reduced	waist	circumference	(WC),	Body	
Mass	 Index	 (BMI)	 and	Metabolic	 Syndrome	 Z-score	 (MS	 Z-score)	 after	 six	 and	 twelve	
months	intervention	compared	to	care-as-usual	due	to	patients’	increased	motivation	to	
improve	physical	activity	levels	and	dietary	habits.

METHOD

The	LION	study	protocol	was	published	previously16.	The	LION	study	is	a	pragmatic	single-
blind	multi-site	cluster	randomized	controlled	trial.	The	Medical	Ethical	Committee	of	the	
University	Medical	Center	Groningen	approved	 the	 study.	 Eligible	patients	 received	an	
information	letter	and	signed	informed	consent	before	participating	in	the	trial.	The	study	
was	performed	in	accordance	with	the	Declaration	of	Helsinki	and	registered	in	the	Dutch	
Trial	Registry	(NTR3765,	www.trialregister.nl,	21	December	2012).

Participants, recruitment and randomization
SMI	 patients	 from	 21	 Flexible	 Assertive	 Community	 Treatment	 (F-ACT)17 and eight 
sheltered	facility	teams	of	five	mental	health	organizations	in	the	Netherlands	were	invited	
for	the	study	within	12	months	after	inclusion	of	teams	(January	2014	to	October	2015).	
F-ACT	 teams	 offer	 community-dwelling	 patients	 care	 in	 their	 own	 living	 environment,	
ranging	from	low	intensive	support	to	high	intensive	treatment17.	Sheltered	facilities	offer	
patients	services	and	housing	 in	 the	community.	F-ACT	teams	were	matched	based	on	
organization,	 caseload	 size,	patients’	mean	age,	mean	duration	of	patients’	 admission,	
most	 prevalent	 diagnosis	 and	 location	 (urban	or	 rural)	 and	were	 randomized	fifty-fifty	
into	intervention	or	control	arm.	Randomization	was	performed	using	a	random	number	
generator	 by	 a	 researcher	 of	 the	 research	 team	 not	 involved	 in	 training	 of	 staff	 and	
recruitment	of	patients.	To	avoid	spillover	effects	of	the	intervention,	sheltered	housing	
teams	were	assigned	to	the	same	condition	as	collaborating	F-ACT	teams.	In	some	teams	
all	nurses	participated,	in	others	the	team	leader	selected	nurses.
	 MH	nurses	invited	patients	to	participate	if	their	annual	physical	screening	showed	
at	 least	one	of	 the	 following	metabolic	 risk	 factors:	WC	>	88/102	cm	 (females/males);	
fasting	glucose	>5.6	mmol/L	or	HbA1c	>5.7%	or	>39	mmol/mol;	BMI	>25	kg/m².	Exclusion	
criteria	were	pregnancy,	BMI	<19	kg/m²,	or	 impairment	to	perform	physical	activity.	 In	
total,	with	 alpha=0.05	 and	 power	 0.80,	 275	 patients	were	 needed	 to	 detect	 a	 clinical	
relevant	reduction	of	5.8	cm	in	primary	outcome	WC18,	taking	into	account	10%	dropout.	

Intervention 
Before	start	of	the	intervention,	MH	nurses	received	one	day	of	training	on	MI12,	the	stage-
of-change	model13,	risks	of	unhealthy	lifestyle	behaviors,	the	web	tool	‘Traffic	Light	Method	
for	somatic	screening	and	lifestyle’	(TLM)	and	environmental	factors	related	to	 lifestyle	
behaviors15.	After	three	months,	an	evaluation	session	was	planned	to	discuss	progress.
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	 Patients	 and	 nurses	 worked	 in	 the	 web	 tool	 during	 regular	 care	 visits,	 planned	
according	 to	 the	 intervention	 to	 take	 place	 on	 average	 once	 every	 two	weeks.	 In	 the	
lifestyle	behavior	screening	phase,	patients	and	nurses	mapped	out	the	patients’	lifestyle	
behaviors.	TLM	displayed	a	risk	profile	with	 lifestyle	behaviors	 in	green,	orange	or	red,	
depending	 on	 the	 level	 of	 risk.	 Upon	 this,	 a	 lifestyle	 plan	 with	 attainable	 goals	 was	
constructed.	 In	 the	 follow-up	 phase,	 patients’	 progress	 in	 achieving	 the	 lifestyle	 goals	
was	evaluated	in	follow-up	reports	during	biweekly	regular	care	visits	for	approximately	
15	minutes.	After	six	months,	patients	and	nurses	mapped	out	lifestyle	behaviors	again,	
updated	a	(new)	lifestyle	plan	and	evaluated	this	plan	for	the	next	six	more	months	until	
the	trial	ended.	Patient	in	the	control	condition	received	care-as-usual.

Measurements and outcomes
Primary	 outcome	 was	 waist	 circumference	 (WC;	 cm)	 after	 six	 and	 twelve	 months	
intervention.	 Secondary	 outcomes	were	Body	Mass	 Index	 (BMI;	 kg/m2)	 and	metabolic	
syndrome	Z-score	(MS	Z-score;	SD).	Information	on	age,	sex,	diagnosis	and	medication	use	
was	derived	from	patient	record	forms.	As	part	of	standard	care,	trained	Routine	Outcome	
Monitoring	(ROM)	nurses	screen	patients	annually	on	physical	and	psychosocial	outcomes	
according	 to	protocol	during	ROM	screenings19.	 These	data	were	used	as	baseline	and	
12-months	measures.	For	the	additional	physical	exam	and	lab	test	after	six	months	of	
intervention	(6-months	measure),	participants	received	a	small	fee	(€5,00	/	$5,45).	ROM-
nurses	were	blinded	to	treatment	allocation.
	 WC,	 weight,	 height,	 systolic	 and	 diastolic	 blood	 pressure	 (BP)	 were	 measured	
according	to	protocol16.	Fasting	blood	samples	were	collected	in	a	(hospital)	laboratory	for	
levels	of	lipids	(total	cholesterol,	LDL-cholesterol,	HDL-cholesterol	and	triglycerides)	and	
glucose	metabolism	(glucose,	HbA1c).	If	not	fasting,	this	was	routinely	indicated	on	the	form.
	 The	 metabolic	 syndrome	 was	 defined	 as	 the	 presence	 of	 three	 or	 more	 of	 the	
following	 criteria20:	WC	≥	 88/102	 cm	 (female/male);	 systolic	 BP	 ≥	 130	 and/or	 diastolic	
BP	 ≥	 85	 mmHg	 or	 receiving	 antihypertensive	 medication;	 HDL-C	 <	 1.03/1.3	 mmol/L	
(female/male)	or	receiving	lipid-lowering	medication; fasting triglycerides	≥	1.7	mmol/L	
or	 receiving	 lipid-lowering	medication;	and	 fasting	glucose	≥	6.1	mmol/L21	or	 receiving	
antihyperglycemic	medication.	When	fasting	glucose	 levels	were	not	available,	patients	
were	considered	to	fulfill	the	glucose	risk	criterion	if	they	reported	to	have	diabetes	or	
if	HbA1c	≥	42.0	mmol/mol22.	Since	the	dichotomization	of	the	MS	components	reduces	
sensitivity	 for	 changes	 over	 time,	 the	 individual	 components	 were	 standardized	 into	
Z-scores	(with	HDL-cholesterol	Z-score	multiplied	by	-1)23,24	and	the	sum	divided	by	five	
was	used	as	a	continuous	variable	for	the	degree	of	metabolic	syndrome	(MS	Z-score).	BP	
was	standardized	using	mean	arterial	pressure	(MAP).	
	 Antipsychotic	 medication	 (AP)	 was	 categorized	 in	 three	 groups	 according	 to	 the	
strength	 of	 the	 side	 effect	 on	 cardiometabolic	 health	 (no,	 mild,	 or	 strong)	 based	 on	
literature25,26.
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	 Patients’	readiness	to	change	physical	activity	or	dietary	behavior	was	assessed	by	
a	question	representing	the	five	phases	of	the	stage-of-change	model13.	Answers	ranged	
from	“not	willing	 to	 change	within	 six	months”	 (precontemplation),	 “willing	 to	 change	
within	six	months”	(contemplation),	“willing	to	change	within	one	month”	(preparation),	
“consider	myself	 acting	 healthy	 for	 less	 than	 six	months”	 (action)	 to	 “consider	myself	
acting	healthy	for	more	than	six	months”	(maintenance	phase).	

Analyses
Data	were	 analyzed	 using	 SPSS	 version	 2227,	 considering	 a	 p-value	 of	 0.05	 statistically	
significant.	 The	 intervention	 effect	 was	 tested	 using	 an	 intention-to-treat	 approach	
with	 a	 subject-specific	 model	 to	 adjust	 for	 clustering	 of	 patients	 within	 teams	 using	
an	 unstructured	 variance	 structure,	 and	 controlling	 for	 the	 block	 design.	 Results	were	
presented	as	means	(95%	confidence	interval)	or	median	[25-75th	percentile].	In	stratified	
analyses,	intervention	effects	were	tested	for	pre-specified	subgroups	based	on	sex,	age	
and	 type	 of	 housing.	 In	 explorative	 per-protocol	 analyses,	 adhering	 participants	 (high-
users)	were	compared	to	the	control	group	using	the	same	linear	mixed	models	as	described	
above.	 Participants	who	 filled	 in	 at	 least	 one	 lifestyle	 behavior	 screening,	 constructed	
lifestyle	goals	and	completed	ten	or	more	follow-up	reports,	were	considered	high-users.
	 Intervention	 effects	 on	 patients’	 readiness	 to	 change	 dietary	 or	 physical	 activity	
behavior	 were	 tested	 by	 comparing	 the	 percentage	 intervention	 participants	 that	
shifted	towards	more	readiness	to	change	from	baseline	to	six	and	twelve	months	to	the	
percentage	participants	in	the	control	group,	using	Chi-square	test.

RESULTS

In	total,	244	patients	(144	intervention;	104	control)	were	included	in	the	trial,	of	whom	
49.2%	was	male	and	the	mean	age	was	46.1	±	10.8	years	(Table 1).	The	source	population	
contained	835	eligible	patients.	Patients	 in	the	intervention	group	were	on	average	4.3	
years	younger	(p=.002)	and	had	a	higher	BMI	(p=0.045)	than	patients	in	the	control	group	
(Table 2).	More	teams	ended	up	in	the	intervention	(N=17)	than	in	the	control	arm	(N=10)	
due	to	large	reorganizations	that	took	place	in	mental	health	care	during	the	first	phase	
of	the	trial,	leading	to	teams	being	combined,	split	or	abolished	after	the	randomization	
procedure	was	completed	(Figure 1)16.	
	 In	 the	 intervention	 group,	 108	 of	 all	 140	 (77%)	 patients	 completed	 at	 least	 one	
lifestyle	behavior	screening	and	constructed	subsequent	lifestyle	plans	with	lifestyle	goals	
(Figure 2).	Of	those,	low-users	(N=13;	12%)	had	no	follow-up	reports,	and	medium-users	
(N=60;	56%)	and	high-users	(N=35;	32%)	had	a	median	of	4.0	[2.3;	7.0]	and	14.0	[11.0;	
18.0]	 follow-up	reports,	 respectively.	Patients	constructed	 lifestyle	goals	mostly	related	
to	diet	(N=141;	41.7%),	physical	activity	(N=83;	24.6%)	or	a	combination	of	both	(N=37;	
10.9%),	but	 also	goals	 related	 to	 smoking	 (N=17;	5.0%)	and	 sleeping	behaviors	 (N=15;	
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4.4%).	At	baseline	or	second	measure,	almost	all	intervention	patients	(N=99;	92%)	set	at	
least	one	goal	related	to	energy	intake	or	expenditure.

Table 1. Baseline	characteristics	of	LION	study	participants.

N Total Intervention group Control group p

General information

Teams,	n 27 17 10

Nurses,	n 138 82 56

Patient characteristics

Patients,	n 244 140 104

Age,	mean	±	SD,	years 240 46.1	±10.8 44.3	±	10.9 48.6	±	10.2 .002

Male	sex,	n	(%) 120	(49.2) 66	(47.1) 54	(51.9) .46

Housing,	n 240 .38

			F-ACT	teams	(patients) 19	(193) 12	(108) 7	(85)

			Sheltered	living	teams	(patients) 8	(51) 5	(32) 3	(19)

	 Results	for	the	intervention	and	control	group	over	time	are	presented	in	Figure 3 and 
Supplementary Table 1.	In	intention-to-treat	analyses,	WC	change	was	-0.15	cm	(-2.49;	
2.19)	after	six	and	-1.03	cm	(-3.42;	1.35)	after	twelve	months	of	intervention	compared	
to	the	control	group,	but	the	difference	between	groups	was	not	statistically	significant,	
neither	for	BMI	and	MS	Z-score	(Table 3).	Compared	to	the	control	group,	no	significant	
intervention	 effects	 on	WC,	 BMI	 or	MS	 Z-score	 were	 found	 for	males	 vs	 females,	 for	
young	(≤46.0	years)	vs older	(>46.0	years)	participants	and	for	F-ACT	vs sheltered housing 
participants	(Supplementary Table 2).	For	explorative	analyses,	35	of	the	140	intervention	
participants	(25%)	were	categorized	as	high-users	of	the	web	tool.	In	the	high-user	group,	
WC	change	was	 -1.87	cm	(-7.31;	1.56)	after	six	and	 -1.69	cm	(-4.96;	1.58)	after	 twelve	
months	of	 intervention	compared	to	controls,	although	not	statistically	significant.	BMI	
and	MS	Z-score	did	not	differ	over	time	in	high-users	compared	to	controls.
	 At	 baseline,	 the	 readiness-to-change	 for	 physical	 activity	 behavior	 differed	
significantly	between	intervention	group	and	control	group:	48	(52.2%)	control	patients	
considered	themselves	healthy	with	regard	to	physical	activity	for	less	or	more	than	six	
months	compared	to	32	(29.4%)	patients	in	the	intervention	group	(p<0.00).	Over	time,	
no	significantly	different	changes	in	stage-of-change	were	found.	With	regard	to	dietary	
stage-of-change	at	baseline,	no	differences	were	found	between	intervention	and	control	
group.	After	six	months	of	intervention,	more	patients	in	the	intervention	group	increased	
in	 readiness-to-change	 their	 dietary	 behaviors	 (40%	 vs	 23%)	 and	 fewer	 decreased	 in	
readiness-to-change	 (19%	 vs	 39%),	when	 compared	 to	 control	 (p=0.049).	 After	 twelve	
months,	40%	increased	and	26%	decreased	in	the	intervention	group	compared	to	20%	
increase	and	29%	decrease	in	the	control	group	(p=0.023)	for	readiness-to-change	their	
dietary	behaviors.	
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Table 2. Baseline	clinical	characteristics	of	LION	study	participants.

N Total Intervention 
group Control group p

Body composition

Waist	circumference,	cm:	mean	±	SD

   Male 114 111.3	±	12.7 112.3	±	14.2 110.0	±	10.7 .32

   Female 116 110.2	±	16.3 111.9	±	17.0 107.8	±	15.0 .18

Body	Mass	Index	(BMI),	 
kg/m2:	mean	±	SD

233 32.0	±	6.4 32.7	±	7.2 31.1	±	5.1 .045

BMI	categories,	n	(%): 233 .36

			Normal	(BMI	<25) 21	(9.0) 11	(8.3) 10	(10.0)

			Overweight	(BMI	25-29) 81	(34.8) 44	(33.1) 37	(37.0)

			Obese	I	(BMI	30-34) 70	(30.0) 40	(30.1) 30	(30.0)

			Obese	II	(BMI	35-39) 36	(15.5) 19	(14.3) 17	(17.0)

			Obese	III	(BMI	≥40) 25	(10.7) 19	(14.3) 6	(6.0)

Blood	pressure	(BP),	mmHG:	mean	±	SD

			Systolic	BP 230 133.1	±	17.0 132.9	±	17.3 133.4	±	16.7 .82

			Diastolic	BP 227 84.1	±	10.5 85.0	±	10.5 82.9	±	10.5 .15

Use	of	BP	lowering	medication,	n	(%) 171 45	(26.3) 21	(22.1) 24	(31.6) .16

Lipids

Total	cholesterol,	mmol/L:	mean	±	SD 199 5.08	±	1.11 5.17	±	1.05 4.96	±	1.18 .20

HDL-cholesterol,	mmol/L:	mean	±	SD

   Male 107 1.03	±	0.23 1.01	±	0.23 1.05	±	0.22 .38

   Female 103 1.36	±	0.47 1.35	±	0.53 1.36	±	0.37 .95

LDL-cholesterol,		mmol/L:	mean	±	SD 196 3.07	±	0.94 3.09	±	0.88 3.05	±	1.02 .75

Triglycerides,	mmol/L:	median	 
(25-75th	percentile)

94 1.73	(1.08-2.41) 1.68	(1.03-2.53) 1.76	(1.22-2.15) .90

Use	of	lipid	lowering	medication,	n	(%) 171 45	(26.3) 22	(22.7) 23	(31.1) .22

Glucose metabolism

Fasting	glucose,	 
mmol/L:	median	(25-75th	percentile)		

93 6.0	(5.4-7.0) 5.7	(5.3-7.0) 6.2	(5.7-7.0) .09

HbA1c,	%:	median	(25-75th	percentile) 190 36.0	(33.3-41.0) 36.0	(33.0-39.0) 38.0	(34.0-44.0) .009

Diagnosis	of	diabetesa 235 73	(31.1) 36	(27.1) 37	(36.3) .13

Use	of	glucose	lowering	medication,	
n	(%)

162 37	(22.8) 17	(18.5) 20	(28.6) .13

Metabolic	syndrome,	n	(%) 84 56	(66.7) 25	(56.8) 31	(77.5) .37

Metabolic	syndrome	Z-scoreb,	 
mean	±	SD

84 0.65	±	0.92 0.61	±	0.96 0.69	±	0.88 .68

Psychiatric characteristics

Psychiatric	diagnosis,	n	(%) 243

			Psychotic	disorder 140	(57.6) 86	(61.4) 54	(52.5) .16

   Mood disorder 68	(28.0) 36	(25.7) 32	(31.1) .36

   Personality disorder 64	(26.3) 34	(24.3) 30	(29.1) .40

   Anxiety disorder 33	(13.6) 18	(12.9) 15	(14.6) .70
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Table 2. Baseline	clinical	characteristics	of	LION	study	participants	(continued).

N Total Intervention 
group Control group p

Psychiatric	comorbidityc,	n	(%) 243 75	(30.9) 40	(28.6) 35	(34.0) .37

Use	of	antipsychotics,	n	(%) 217 187	(86.2) 108	(87.8) 79	(84.0) .43

Antipsychotic	based	on	metabolic	 
side	effectd,	n	(%)

224 .74

			No	effect 71	(31.7) 42	(33.1) 29	(29.9)

			Medium	effect 76	(33.9) 44	(34.6) 32	(33.0)

			High	effect 77	(31.7) 41	(32.3) 36	(37.1)

Note:	SI	conversion	factors:	to	convert	total	cholesterol,	HDL-cholesterol	and	LDL-cholesterol	to	mg/dL,	divide	
values	by	0.0259;	to	convert	triglycerides	to	mg/dL,	divide	values	by	0.0113;	to	convert	fasting	glucose	to	mg/dL,	
divide	values	by	0.0555.	Baseline	differences	were	tested	with	Student’s	T,	Mann	Whitney	U	or	Chi	square	tests.
a	Diabetes	was	defined	based	on	reported	diagnosis	of	diabetes,	use	of	antihyperglycemic	medication,	fasting	
glucose	≥	7.1	mmol/L	or	HbA1c	≥	48	mmol/mol.	
b	The	means	and	standard	deviations	(SD)	of	the	patients	ranging	within	healthy	reference	values	were	used	to	
standardize	HDL-C	(1.1-2.0	mmol/L	in		female		and	0.9-1.7	mmol/L	in	male	patients),	triglycerides	(≤	2.2	mmol/L)	
and	fasting	glucose	(≤	7.1	mmol/L)	or	HbA1c	(<	8.0%).		
c	Two	or	more	of	the	defined	diagnoses.	d	If	no	antipsychotic	medication	was	used,	this	was	categorized	as	the	
no	effect	group.

Intervention group
N=140

Started intervention
N=122

Set goals to achieve
N=108

Never started working
with the web tool

N=18 (13%)

Never set goals in the 
web tool

N=14 (12%)

Low-user
N=13 (12%)

Medium-user
N=60 (56%)

High-user
N=35 (32%)

Figure 2. Intervention	adherence	of	patients	in	the	LION	trial.
When	participants	filled	in	at	least	one	lifestyle	behavior	screening	and	constructed	a	lifestyle	plan	with	lifestyle	
goals,	 they	 were	 considered	 a	 low-user	 when	 no	 follow-up	 reports	 were	 completed,	 a	medium-user	 when	
between	one	and	nine	follow-up	reports	were	completed	and	a	high-user	when	ten	or	more	follow-up	reports	
were	completed.
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Table 3.	Somatic	outcomes	after	6	and	12	months	of	lifestyle	intervention	in	SMI	patients:	results	of	
general	linear	mixed	models	analyses	with	adjustment	for	antipsychotic	side	effect	on	metabolism.

Waist circumference
(N=238)

Body Mass Index
(N=240)

Metabolic syndrome
Z-score (N=115)

β 95% CI p β 95% CI p β 95% CI p

Intervention	effecta 

  6 monthsb -0.15 (-2.49;	2.19) 0.90 0.27 (-0.32;	0.85) 0.38 -0.25 (-0.69;0.18) 0.24

		12	monthsb -1.03 (-3.42;	1.35) 0.39 0.18 (-0.49;	0.86) 0.60 -0.30 (-0.66;	0.05) 0.09

Group	difference	
(intervention	vs	control) 2.26 (-3.91;	8.44) 0.45 1.47 (-0.17;	3.11) 0.08 -0.10 (-0.54;	0.34) 0.63

Time	effect	only

  6 months -0.15 (-1.84;	1.54) 0.86 -0.15 (-0.57;	0.27) 0.49 0.10 (-0.19;	0.40) 0.48

		12	months 1.56 (-0.23;	3.34) 0.08 -0.26 (-0.77;	0.24) 0.31 0.08 (-0.17;	0.33) 0.51

Antipsychotic	side	
effect	on	metabolism	c

  Medium 1.99 (-0.91;	4.90) 0.18 0.90 (-0.01;	1.81) 0.05 -0.07 (-0.51;	0.36) 0.74

  High 0.17 (-3.04;	3.38) 0.92 0.08 (-1.09;	1.25) 0.90 0.40 (0.00;	0.80) 0.049
a	The	control	group	is	the	reference	group.
b	Group	x	time. 
c	No	antipsychotic	side	effect	on	metabolism	is	the	reference	category.

Figure 3. Somatic	outcomes	at	baseline,	six	and	twelve	months	per	condition.
Estimated	marginal	means	and	standard	errors	for	a)	waist	circumference,	b)	BMI	and	c)	metabolic	syndrome	
Z-score	for	intervention	and	control	group	at	baseline,	six	and	twelve	months.
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DISCUSSION

Considering	 the	 large	 influence	 of	 unhealthy	 lifestyle	 behaviors	 on	 the	 alarming	
cardiometabolic	risk	of	SMI	patients,	evidence-based	practical	lifestyle	tools	that	facilitate	
both	patients	and	staff	in	regular	mental	health	care	practice	to	improve	patients’	lifestyle,	
are	 needed.	 This	 trial	 showed	 that	 a	 12-month	multidimensional	 lifestyle	 approach	 in	
which	MH	nurses	were	trained	in	MI	and	the	stage-of-change	approach,	and	had	a	web	
tool	 at	 their	 disposal	 providing	 lifestyle	 knowledge	 and	behavioral	 change	 techniques,	
did	 not	 improve	 abdominal	 adiposity	 and	 cardiometabolic	 health	 in	 SMI	 patients.	 The	
intervention	increased,	however,	patients’	motivation	to	change	their	dietary	behavior.	The	
difference	in	waist	circumference	in	the	35	most	active	users	seemed	more	pronounced	
(-1.87	 cm	 (-7.31;	 1.56)	 at	 six	 and	 -1.69	 cm	 (-4.96;	 1.58)	 at	 twelve	months)	 compared	
to	 the	 intervention	group	as	a	whole	 (-0.15	cm	 (-2.49;	2.19)	and	1.03	cm	 (-3.42;	1.35)	
respectively).	The	results	found	in	the	high-users	group	were	not	statistically	different		
compared	to	controls,	which	could	be	due	to	a	lack	of	power.
	 The	lack	of	overall	effectiveness	can	be	sought	in	the	fact	that	the	multidimensional	
intervention	itself	does	not	lead	to	improved	health,	or	in	the	fact	that	the	intervention	was	
insufficiently	implemented,	which	inherently	leads	to	a	lack	of	effect.	We	compared	the	
current	lifestyle	approach	to	four	previously	published,	large	lifestyle	intervention	studies	
in	SMI	patients	to	get	insights	in	potentially	successful	intervention	and	implementation	
elements.	 The	 ACHIEVE28,	 In	 SHAPE29	 and	 STRIDE30	 lifestyle	 interventions	 consisted	 of	
weekly	and	monthly	lifestyle	sessions	including	mandatory	supervised	exercises,	resulting	
in	a	weight	reduction	of	2.6	to	3.2	kg	in	patients	after	12	or	18	months	of	intervention.	In	
the	CHANGE31	study,	well-trained	health	professionals	met	patients	once	a	week	to	discuss	
personal	lifestyle	goals.	This	intervention	did	not	result	in	improvements	in	cardiovascular	
disease	risk	score	or	cardiometabolic	risk	factors.	
	 With	regard	to	the	intervention	elements,	the	current	and	the	CHANGE31	intervention	
targeted	patients’	intrinsic	motivation	and	self-management	to	engender	behavior	change	
of	 choice,	 but	 did	 not	 include	mandatory	 dietary	 of	 exercise	 sessions.	 In	 the	 general	
population,	 the	 relation	between	 the	 intrinsic	 intention-to-change	and	actual	behavior	
change	is	weak32.	This	relation	might	even	be	weaker	in	SMI	patients	due	to	problems	with	
reward	anticipating	systems33	and	negative	symptoms	such	as	lack	of	initiating	behavior34.	
However,	 increasing	 patients’	 intrinsic	 motivation	 could	 lead	 to	 prolonged	 efforts	 to	
act	 healthy	 after	 interventions	 end.	 The	 more	 promising	 interventions	 ACHIEVE28,	 In	
SHAPE29	and	STRIDE30,	 included	guided	 (exercise)	 sessions,	up	 to	 three	times	a	week28.	
Mandatory	sessions	could	decrease	permissiveness	and	increase	commitment:	meeting	a	
lifestyle	coach	for	guided	exercise	sessions	resulted	in	the	attendance	of	2.5	times	more	
sessions than not having these appointments29.	Guided	exercise	 sessions	 could	 reduce	
patients’	barriers	to	exercise	and	increase	patients’	self-efficacy,	which	is	related	to	health	
behavior	 changes35.	 Additionally,	we	may	 consider	 an	 alternative	 approach:	 improving	
the	 obesogenic	 environment.	We	 have	 shown	 earlier	 that	 this	 (also)	 has	 potential	 to	
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improve	body	composition	and	cardiometabolic	risk	in	SMI	patients35.	SMI	patients	may	
need	interventions	with	more	structural	and	environmental	(mandatory)	elements31 that 
decrease	the	level	of	permissiveness.
	 With	 regard	 to	 the	 implementation,	we	 choose	 regular	MH	nurses	 to	deliver	 the	
intervention	 as	 part	 of	 their	 regular	 care	 contacts.	 In	 the	 more	 effective	 trials28,29,30,	
specially	 appointed	 professionals	 had	 been	 allocated	 dedicated	 hours	 for	 lifestyle	
coaching	and	guiding	exercises,	with	the	exclusive	priority	to	improve	patients’	lifestyle.	
This	may	seem	to	suggest	that	lifestyle	coaching	requires	specific	knowledge	and	skills,	
and	professionals	need	 to	be	appointed	 specific	hours	and	 responsibility	 to	effectively	
deliver	lifestyle	coaching.	We	may	need	to	acknowledge	that	lifestyle	coaching	is	a	more	
intensive	and	extended	care	trajectory36	rather	than	being	one	of	the	(many)	tasks	and	
responsibilities	of	MH	nurses.	

Factors influencing the implementation and impact of the intervention
Several	factors	may	have	influenced	the	implementation	and	impact	of	the	intervention.	
Large	budget	cutbacks	in	mental	health	organizations	at	start	of	this	trial	resulted	in	an	
unexpected	increased	work	load	for	MH	professionals	and	the	transition	of	SMI	patients	
to	a	more	limited	form	of	general	mental	health	care.	This	may	have	lowered	MH	nurses’	
opportunity	and	motivation	to	 implement	the	 intervention37 on the one hand and loss 
to	 follow-up	of	probably	 the	most	stable	patients	on	the	other	hand.	Furthermore,	MI	
is	considered	a	difficult	technique.	Although	most	nurses	had	MI	training	before,	the	MI	
skills	in	some	nurses	might	have	been	insufficient	to	increase	patients’	intrinsic	motivation.	
One-day	of	training	to	address	MI,	stage-of-change	approaches	and	get	familiar	with	the	
web	tool,	may	be	too	short.	Frequent	supervision	sessions	were	offered	but	due	to	the	
increased	work	 load,	 nurses	hardly	 attended	 them.	 In	 addition,	filling	 in	 the	 follow-up	
reports	was	reported	to	take	much	longer	than	the	expected	fifteen	minutes	per	regular	
care	visit.	Some	nurses	also	experienced	practical	problems	such	as	no	computer/laptop	
available	or	no	access	to	internet	in	rural	areas	in	the	Netherlands.

CONCLUSION

A	 multidimensional	 web	 tool	 intervention	 facilitating	 nurses	 in	 addressing	 lifestyle	
behavior	change	in	SMI	patients	did	not	improve	cardiometabolic	health.	It	did	however	
improve	 the	 intention	 to	 change	 dietary	 behavior.	 Since	 the	 translation	 of	 intentions	
into	 actual	 behavior	 is	 especially	 challenged	 in	 this	 population,	 more	 structural	 and	
environmental	approaches	should	be	considered	to	support	improvements	in	readiness	
to	change.	In	addition,	we	propose	that	lifestyle	coaching	for	SMI	patients	is	considered	a	
complex	specialization,	demanding	specific	knowledge	and	skills,	and	should	probably	not	
be	one	of	the	many	tasks	of	MH	nurses	but	rather	the	responsibility	of	appointed	lifestyle	
professionals.
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SUPPLEMENTARY MATERIALS
Supplementary Table 1. Estimated	marginal	means	and	standard	errors	 for	waist	circumference,	
Body	mass	index	(BMI)	and	metabolic	syndrome	(MS)	Z-score	for	intervention	and	control	group	at	
baseline,	six	and	twelve	months.

N Baseline 6 months 12 months

Waist circumference (cm)

			Intervention 135 112.9	±	1.9 112.6	±	2.0 113.4	±	2.0

			Control 103 110.6	±	2.3 110.5	±	2.4 112.2	±	2.4

Body mass index (kg/m2)

			Intervention 137 32.86	±	0.56 32.98	±	0.59 32.78	±	0.60

			Control 103 31.38	±	0.64 31.24	±	0.66 31.12	±	0.68

Metabolic syndrome Z-score (SD)

			Intervention 58 0.64	±	0.15 0.48	±	0.17 0.42	±	0.14

			Control 57 0.74	±	0.16 0.84	±	0.17 0.82	±	0.15
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ABSTRACT

Objectives: The	 present	 study	 assesses	 the	 cost-effectiveness	 and	 budget	 impact	 of	 a	
multidimensional	 lifestyle	intervention	versus	care-as-usual	to	improve	cardiometabolic	
health	in	severe	mentally	ill	(SMI)	patients.
 
Methods: Patients	 received	 either	 care-as-usual	 or	 the	 lifestyle	 intervention	 in	 which	
mental	health	nurses	were	trained	to	coach	patients	in	changing	their	lifestyle	by	using	
a	web	tool.	Cost	data	were	collected	by	means	of	a	care	consumption	questionnaire	and	
quality	of	life	was	assessed	with	the	Short	Form	6D	–	SF-6D	at	baseline	and	after	twelve	
months.	Both	incremental	cost	per	centimeter	waist	circumference	lost	and	incremental	
cost	per	Quality	Adjusted	Life	Year	(QALY)	gained	were	assessed.	Costing	was	performed	
according	 to	 Dutch	 guidelines	 for	 economic	 evaluation.	 Budget	 impact	was	 estimated	
based	 on	 three	 intervention-uptake	 scenarios	 using	 a	 societal	 and	 a	 third	 party	 payer	
perspective	for	a	5-year	time	horizon.	Multiple	imputation	was	used	to	correct	for	25.1%	
of	missing	values.	

Results: Costs	(€2515,-)	and	reduction	in	waist	circumference	(1.84	cm)	were	higher	in	the	
intervention	(N=114)	than	control	(N=94)	group	after	12	months,	although	not	statistically	
significant,	resulting	in	a	cost	of	€1370,-	per	cm	waist	circumference	lost.	In	the	absence	
of	a	 threshold	 it	was	difficult	 to	draw	conclusions	on	cost-effectiveness.	QALYs	did	not	
differ	between	intervention	and	control	group	and	the	probability	that	the	intervention	
could	be	considered	cost-effective	in	terms	of	cost	per	QALY	gained	was	low	over	this	time	
horizon.	The	budget	 impact	analysis	 showed	net	 investments	 to	be	necessary	 in	 the	5	
years	following	the	start	of	the	intervention,	from	both	the	societal	and	third	party	payer	
perspectives.	

Discussion/Conclusion: The	 12-month	 multidimensional	 lifestyle	 intervention	 in	 SMI	
patients	did	not	 reduce	 care	 consumption	or	 increase	QALYs.	However,	 a	period	of	 12	
months	might	have	been	too	short	to	embed	the	intervention	in	clinical	practice,	improve	
cardiometabolic	health	and	reduce	related	care	costs.	This	implies	that	motivation	for	this	
intervention	cannot	be	found	in	a	short	term	financial	advantage	of	its	implementation.	
Rather,	the	unmet	needs	of	the	patient	population	and	potential	long	term	health	gains	
should	be	valued	as	important	factors	in	the	decision	to	implement	lifestyle	interventions	
in	clinical	mental	health	practice.
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INTRODUCTION

Patients	with	 a	 severe	mental	 illness	 (SMI),	 such	 as	 schizophrenia,	 other	 psychotic	 or	
bipolar	disorders,	have	an	up	to	30	years	shortened	life	expectancy	compared	to	persons	
in	the	general	population,	with	cardiovascular	disease	being	the	primary	cause	of	death1.	
The	alarming	health	status	of	these	patients	 is	associated	with	the	side-effects	of	their	
antipsychotic	 treatment,	 their	mental	 illness	and	 lifestyle	behaviors.	Several	 trials	have	
shown	that	lifestyle	interventions	for	SMI	patients	seem	effective	in	reducing	weight	and	
improving	cardiometabolic	risk	factors	such	as	waist	circumference,	fasting	glucose	and	
triglycerides2,3.	
	 Despite	 the	 growing	 literature	 on	 the	 effect	 of	 lifestyle	 interventions	 on	 SMI	
patients’	 physical	 health,	 only	 recently	 two	 studies	 analyzed	 the	 cost-effectiveness	 of	
such	interventions4,5.	A	10-week	physical	activity	and	diet	program	in	SMI	patients	living	
in	sheltered	housing	in	the	Flanders	region	in	Belgium,	resulted	in	minor	improvements	in	
Body	Mass	Index	(BMI).	The	intervention	was	considered	borderline	cost-effective	over	a	
time	horizon	of	20	years	in	men	but	not	in	women4	and	this	outcome	was	suggested	to	be	
related	to	the	limited	improvements	in	BMI.	The	12-month	STRIDE	intervention	targeted	
diet	 and	 physical	 activity	 in	 SMI	 patients	 visiting	 community	mental	 health	 centers	 in	
Portland,	USA6.	The	intervention	improved	weight	and	fasting	glucose	levels	after	twelve	
months	of	 intervention	and	costs	 ranged	 from	$4365	 to	$5687	 (€3501	 to	€5461	using	
a	2014	PPP-rate7	of	0.802)5.	Costs	 to	 reduce	weight	with	one	kilogram	were	estimated	
to	range	from	$1623	to	$2114	(€1302	to	€1695)5.	To	our	knowledge,	no	budget	impact	
analyses	were	published	for	these	interventions.
	 Before	implementing	lifestyle	interventions,	policy	makers	need	information	on	the	
cost-effectiveness	and	budget	impact	of	these	interventions.	To	contribute	to	the	economic	
evidence	on	lifestyle	interventions	in	SMI	patients,	we	present	the	cost-effectiveness	and	
budget	impact	analyses	of	the	Lifestyle	Interventions	for	severe	mentally	ill	Outpatients	in	
the	Netherlands	(LION)	trial.	LION	was	a	pragmatic,	randomized	controlled	trial	studying	
the	effectiveness	of	a	12-month	multidimensional	lifestyle	approach	on	cardiometabolic	
health	in	SMI	patients.	Regular	mental	health	(MH)	nurses	were	trained	in	motivational	
interviewing	 skills	 and	 had	 a	web	 tool	 at	 their	 disposal	 to	 target	 lifestyle	 behaviors	 in	
SMI	patients	with	the	aim	to	improve	cardiometabolic	health.	The	intervention	did	not	
significantly	improve	abdominal	adiposity	and	other	cardiometabolic	risk	factors8,	reducing	
the	a-priori	probability	of	the	intervention	being	cost-effective.	However,	given	the	lacking	
literature	on	economic	analyses	of	lifestyle	interventions,	we	consider	it	relevant	to	report	
on	 the	 cost-effectiveness	 and	budget	 impact	of	 the	 LION	 trial,	 as	 it	 contributes	 to	 the	
understanding	of	costs	related	to	a	lifestyle	approach	using	an	e-health	intervention.	
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METHOD

Patients and interventions
In	 total,	 244	 SMI	patients	of	 27	health	 care	 teams	of	 five	mental	 health	organizations	
in	the	Netherlands	participated	in	the	LION	trial.	Teams	were	clustered	and	randomized	
into	intervention	(N=17)	or	control	(N=10)	arm.	In	the	intervention	arm,	for	each	team,	
a	number	of	MH	nurses	would	 implement	 the	 lifestyle	 intervention.	These	MH	nurses	
received	one	day	of	training	on	coaching	skills	and	the	use	of	the	web	tool	‘Traffic	Light	
Method’.	After	three	months,	they	met	again	for	an	evaluation	session.	The	nurses	invited	
patients	to	participate	when	patients’	annual	physical	screening	showed	at	least	one	of	
the	following	increased	metabolic	risk	factors:	waist	circumference	>	88/102	cm	(females/
males),	 Body	 Mass	 Index	 >25	 kg/m²,	 fasting	 glucose	 levels	 >5.6	 mmol/L,	 or	 HbA1c	
>5.7%	or	>39	mmol/mol.	Exclusion	criteria	were	pregnancy,	BMI	<19	kg/m²,	or	physical	
impairment.	In	total,	140	patients	were	included	in	the	intervention	group.	Patients	and	
nurses	started	working	in	the	web	tool	during	regular	care	visits,	planned	to	take	place	
on	average	once	every	two	weeks.	First,	patients	and	nurses	screened	patients’	lifestyle	
behavior	 and	 created	 a	 lifestyle	 plan	with	 specific	 goals.	 In	 the	 subsequent	 follow-up	
phase,	nurses	and	patients	systematically	evaluated	patients’	progress	 in	achieving	the	
lifestyle	goals	for	approximately	15	minutes	during	regular	care	visits.	After	six	months,	
patients	and	nurses	mapped	out	lifestyle	behaviors	again,	updated	the	lifestyle	plan	and	
evaluated	this	plan	for	the	next	six	months	until	the	trial	ended.	Patients	in	the	control	
group	 (N=104)	 received	 care-as-usual.	 This	 means	 that	 medical	 problems	 are	 tackled	
immediately	according	to	protocol,	while	lifestyle	guidance	is	more	or	less	provided	when	
patients	wish	to.	A	detailed	description	of	the	study	protocol	and	results	are	presented	
elsewhere8,9.	

Cost-effectiveness analysis (CEA)
Cost-effectiveness	 outcomes	 were	 expressed	 as	 costs	 per	 reduced	 centimeter	 waist	
circumference	(WC)	and	costs	per	Quality	Adjusted	Life	Year	(QALY)	using	an	incremental	
cost-effectiveness	ratio	(ICER).	The	ICER	indicates	the	extra	costs,	for	the	intervention	as	
compared	 to	care	as	usual,	 that	 should	be	 invested	 to	 lose	one	cm	 in	WC	or	gain	one	
additional	QALY.	WC	was	measured	by	 trained	nurses	and	QALYs	were	based	on	utility	
scores	calculated	 from	the	Short	Form	6D	(SF-6D),	both	assessed	at	baseline	and	after	
twelve	months	of	intervention.

Budget impact analysis (BIA)
To	calculate	the	budget	impact	on	a	5-year	time	horizon,	three	scenarios	were	developed	
and	 costs	 were	 estimated	 from	 a	 societal	 and	 from	 a	 third	 party	 payer	 perspective,	
according	to	the	Dutch	guidelines10.	A	dedicated	excel	tool,	developed	by	Dr.	M.	Dijkgraaf	
(Academic	 Medical	 Center,	 Amsterdam)	 reflecting	 national10	 and	 international11 BIA 
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guidelines,	was	applied	 to	perform	 these	 calculations.	 For	 the	 three	 scenarios,	 several	
assumptions	were	made	concerning	the	uptake	of	the	intervention:	
1.	 In	an	extremely	optimistic	scenario,	it	was	assumed	that	all	eligible	SMI	patients	would	

apply	the	intervention	in	2016,	with	newly	incident	patients	using	the	intervention	in	
the	remaining	years.	This	hence	assumed	an	extreme	uptake	of	78.5%,	which	is	the	
percentage	satisfying	the	inclusion	criteria.

2.	 In	 a	 realistic	 scenario,	 the	 uptake	 of	 the	 intervention	 as	 observed	 during	 the	 trial	
period	(5.1%	of	all	individuals	approached)	was	extrapolated	to	the	entire	Dutch	SMI	
population	and	the	whole	period	considered.	

3.	 In	a	third	scenario,	a	gradual	increase	in	participation	of	eligible	patients	was	assumed,	
correcting	 for	 the	 persons	 refusing	 annual	 physical	 screenings	 (55.2%),	 which	 was	
used	 to	determine	patients’	eligibility.	 In	 this	 scenario,	 it	was	assumed	 that	uptake	
increased	from	the	5.1%	observed	in	the	trial	to	43%	(78.5%	*	55.2%)	in	the	last	year.

The	number	of	SMI	patients	aged	15-65	in	secondary	care	was	estimated	to	range	from	
111.00012	to	120.00013,14.	Incident	SMI	cases	in	care	were	estimated	at	26.00012	or	650014,15 
depending	on	definition	and	on	the	percentage	of	schizophrenia	in	SMI13.	The	percentages	
of	uptake	of	the	three	scenarios	were	applied	to	both	prevalence	and	incidence,	resulting	
in	the	numbers	of	participants	presented	in	the	first	column	in	Table 4.

Costs
The	CEA	was	conducted	from	a	societal	perspective,	i.e.	including	all	relevant	costs	inside	
and	 outside	 mental	 health	 care.	 Data	 on	 resource	 use	 and	 productivity	 losses	 were	
collected	using	a	care	consumption	questionnaire	at	baseline	and	after	twelve	months.	
Costing	was	 performed	 according	 to	Dutch	 guidelines	 for	 economic	 evaluation16.	 If	 no	
standard	unit	 price	was	 available,	 tariffs	were	used.	Medication	use	was	derived	 from	
patients’	 record	 forms,	with	prices	assessed	 from	 the	Dutch	health	 care	 institute17.	All	
costs	were	expressed	 in	 Euros	 for	 the	 year	2014,	 if	 necessary	 after	 indexing	using	 the	
national	price	index12.	
	 For	the	BIA,	unit	prices	were	calculated	both	from	a	societal	perspective,	using	unit	
prices	as	in	the	CEA,	and	from	a	third	party	payer	perspective	using	DBC	based	tariffs18.	
Because	intervention	costs	were	not	yet	coded	in	the	DBC	system,	two	alternative	third	
party	approaches	were	used:	I)	an	approach	including	costs	based	on	official	estimates	for	
the	intervention	costs	(training	costs	for	coaches	and	costs	of	the	web	tool	from	seller’s	
information)	 and	 no	 time	 costs	 for	 coaches	 and	 II)	 an	 approach	 in	 which	 trial	 based	
intervention	related	costs	were	included	and	the	time	costs	of	the	coaches	when	giving	
the	intervention	were	included,	valued	at	the	average	DBC	tariff	relevant	for	this	patient	
group	and	assuming	it	takes	additional	time	instead	of	replacement	of	other	activities.	
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Intervention costs
The	intervention	costs	were	distinguished	in	those	for	the	web	tool	and	its	use,	for	training	
of	the	coaches	and	for	the	time	of	the	coaches	while	providing	the	lifestyle	intervention.	
Training	costs	were	determined	based	on	the	number	of	coaches	trained	and	the	number	
of	participants	per	coach,	resulting	in	1.7	participant	per	coach.	The	costs	per	participant	
for	the	three	perspectives	are	shown	in	Table 1.	Training	costs	were	a	one	off	cost	that	
does	not	need	any	repetition	in	the	next	5	years	and	can	be	applied	to	new	participants	
as	well,	thereby	reducing	the	costs	after	the	first	year.	Detailed	information	about	costs	of	
the	intervention	can	be	found	in	the	Supplementary	materials.

Table 1. Intervention	costs	(Euros)	per	participant	for	societal	and	third	party	payer	perspectives.

Type of costs Societal 
perspective

Third party 
payer I

Third party 
payer II

Web	tool	license	and	use 43a 63 63

Training	of	coaches 51 134b 109b 

Coaches’	time	spent	on	lifestyle	intervention 599 0c 917

Total	costs	per	participant 693 197 1089
a	In	the	societal	perspective,	license	costs	per	participant	were	put	to	€0,-,	since	for	a	web	tool,	real	costs	are	
related	to	its	development,	not	to	its	use.	Annual	license	costs	would	cover	these	development	costs. 
b	In	the	third	party	payer	I	perspective,	costing	of	training	of	coaches	was	based	on	ideal	training	hours	and	ideal	
participation	of	coaches,	while	in	the	II	scenario,	trial	based	costs	were	used.
c	Time	cost	was	put	to	€0,-,	assuming	 it	 just	 replaced	other	activities	of	 the	nurse	and	would	not	 lead	to	an	
adaptation	of	the	DBC	tariffs.

Costing variants of BIA
If	the	number	of	participants	would	increase	to	25	per	coach,	training	costs	would	reduce	
considerably	to	€9.1	(societal	perspective),	€7.4	and	€3.5	(third	party	payer	perspective	I	
and	II,	respectively),	possibly	affecting	the	budget	impact.	Therefore,	a	sensitivity	analysis	
was	performed	with	25	participants	per	trained	coach.	

Data analyses
Missing	data	(25.1%)	were	imputed	five	times	using	predictive	mean	matching	in	SPSS,	
version	2219	and	the	costs	and	effects	were	bootstrapped	separately	for	each	imputation	
dataset	in	Microsoft	Excel	2010.	Reported	costs	and	effects	after	12	months	of	intervention	
were	pooled	means	of	five	 imputed	datasets	and	confidence	 intervals	were	estimated	
with	the	percentile-method	(i.e.	using	2.5th	and	97.5th	percentile	as	the	lower	and	upper	
bound	of	the	interval,	respectively).	The	results	of	the	bootstrap	analyses	were	presented	
in	 incremental	 cost-effectiveness	 planes	 and	 cost-effectiveness	 acceptability	 curves	
(CEACs)20.	In	the	planes,	the	difference	in	costs	are	presented	on	the	vertical	axis	and	the	
differences	in	WC	and	QALYs	on	the	horizontal	axis.	Dots	in	the	lower	right	quadrant	are	
most	favorable	for	the	intervention,	indicating	more	effectiveness	and	less	costs	compared	
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to	the	control	condition.	The	CEACs	indicate	the	probability	that	the	intervention	is	cost-
effective,	given	the	societal	willingness	to	pay	for	one	cm	reduction	in	WC	or	for	one	QALY	
gained.	In	sensitivity	analyses,	CEACs	are	explored	for	persons	with	complete	data.	Budget	
impact	estimates	were	calculated	by	multiplying	projected	numbers	of	participants	in	the	
different	scenarios	concerning	uptake	with	per	participant	costs	and	adding	over	the	five-
year	time	horizon,	without	discounting	as	prescribed	by	the	guideline.

RESULTS

In	 total,	 114	 patients	 in	 the	 intervention	 group	 and	 94	 patients	 in	 the	 control	 group	
had	data	on	costs	or	the	SF-6D	on	at	least	one	measurement	and	were	included	in	the	
economic	evaluation.	The	demographic	characteristics	of	these	participants	are	shown	in	
Table 2.	

Cost-effectiveness analyses
The	 mean	 WC	 in	 the	 intervention	 group	 decreased	 0.47	 cm	 after	 twelve	 months	 of	
intervention	compared	to	a	1.37	cm	increase	in	the	control	group,	although	this	difference	
was	not	statistically	significant	(see	Table 3).	The	difference	in	QALYs	between	intervention	
and	control	group	was	negligible	(0.001).	The	mean	societal	costs	in	the	intervention	group	
as	compared	to	the	control	were	higher	by	€2516,-	,	but	not	statistically	significantly	so.	

Table 2. Demographic	characteristics	of	study	participants.

N Total Intervention 
group

Control 
group p-values

General information

Teams 27 17 10

Nurses 138 82 56

Patients 208 114 94

Age	(years) 208 46.7	±	10.4 45.0	±	10.4 48.7	±	10.0 .01

Male sex 208 101	(48.6) 54	(47.4) 47	(50.0) .71

Physical health

Waist	circumference	(cm)

    Male 96 111.6	±	12.5 112.9	±	14.4 110.2	±	10.0 .29

    Female 104 109.3	±	16.3 111.1	±	17.1 107.0	±	15.0 .21

Body	Mass	Index	(BMI;		kg/m2) 193 32.1	±	6.5 32.9	±	7.5 31.1	±	5.1 .04

Diagnosis	of	diabetesa 193 59	(30.6) 26	(26.0) 33	(35.5) .15

Use	of	antipsychotics 182 155	(85.2) 82	(87.2) 73	(83.0) .42

Note:	data	are	presented	as	N	(%)	or	mean	±	standard	deviation.
a	Diabetes	was	defined	based	on	reported	diagnosis	of	diabetes,	use	of	antihyperglycemic	medication,	fasting	
glucose	≥	7.1	mmol/L	or	HbA1c	≥	48	mmol/mol.
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Costs per reduced cm waist circumference and gained QALY
The	ICER	indicated	a	cost	of	€1370,-	per	cm	reduction	in	WC	(€2516/1,836).	The	intervention	
seems	 more	 effective	 but	 also	 more	 costly	 than	 the	 control	 condition	 (Figure 1a,	 
right-upper	 quadrant),	 although	 there	 is	 considerable	 uncertainty	 about	 the	 costs	 and	
effects,	as	the	cloud	covers	the	origin	of	the	axes.	Because	a	reference	value	for	societal	
willingness	to	pay	for	one	cm	reduction	in	WC	is	lacking,	it	is	difficult	to	conclude	whether	
the	 intervention	 can	be	 considered	 cost-effective.	 The	CEAC	 (Figure 2a)	 shows	 that	 at	
an	assumed	threshold	of	€6000,-	per	cm	WC	reduction,	 the	 intervention	 is	considered	
cost-effective	 in	 75%	of	 the	 cases.	With	 regard	 to	QALYs,	 great	uncertainty	 exists	 over	
the	costs	and	benefits	of	the	intervention	compared	to	control	as	the	bootstrapped	cost-
effectiveness	pairs	are	quite	evenly	distributed	over	all	four	quadrants	(Figure 1b).	Given	
that	the	difference	in	QALYs	between	intervention	and	control	group	was	almost	zero,	it	
was	not	useful	to	calculate	an	ICER.	The	CEAC	for	QALYs	reveals	that	the	probability	that	
the	intervention	could	be	considered	cost-effective	with	regard	to	QALYs	is	around	40%	for	
the	whole	range	of	thresholds	explored	(Figure 2b).	

Table 3. Pooled	mean	QALYs,	 reduced	waist	 circumference	 (WC)	 and	 costs	 for	 intervention	 and	
control	group	after	twelve	months	of	intervention. 

Control 
(N=94)

Intervention
(N=114)

Difference 
(95% CI)a

Difference	in	waist	circumference	(cm)b 1,370 -0,466 -1,836	(-0,617;	4,264)

QALY 0,680 0,679 -0,001	(-0,033;	0,032)

Costs

			Intervention NA €	693 693

			Medication €	564 €	656 92

   Admission €	2.527 €	2.637 110

			Outpatient	clinic,	day	treatment,	A&E €	297 €	449 152

			Community	mental	health	services €	4.635 €	3.295 -1340

			Crisis	admission €	10 €	25 15

			Psychiatric	care	at	Home €	902 €	683 -219

   Sheltered living €	8.735 €	12.668 3933

			GP,	alternative	healer	etc. €	965 €	656 -309

			Day	care	center €	258 €	334 76

   Paid household help €	1.239 €	1.294 55

			Informal	care €	792 €	886 94

			Productivity	loss	unpaid	work €	8.333 €	5.722 -2611

			Productivity	loss	paid	Work €	3.928 €	5.705 1777

Total	mean	societal	costs €	33.187 €	35.703 2516	(-12592;	17423)

Note:	 CI	 =	 confidence	 interval;	QALY	 =	Quality	Adjusted	 Life	 Year;	NA	=	 not	 applicable;	A&E	=	 accident	 and	
emergency;	GP	=	general	practitioner
a	95%	CI	only	available	for	main	categories	as	no	bootstrap	analyses	was	performed	on	subcategories.
b	Difference	in	WC	is	calculated	as	the	WC	at	12	months	minus	baseline	WC.	Negative	scores	indicate	a	reduction	
in	WC.
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Complete data
Only	a	small	subset	of	pati	ents	had	complete	data	on	WC,	QALYs	and	costs:	WC	and	costs	
were	available	for	24	pati	ents	 in	 interventi	on	and	31	in	control	group,	QALYs	and	costs	
were	available	for	18	pati	ents	in	interventi	on	and	28	in	control	group.	Even	though	the	
uncertainty	increases	due	to	the	small	numbers,	outcomes	are	comparable	to	outcomes	
based	on	imputed	data	(dashed	lines	in	Figure 2a and b).	

a)

b)

Figure 1. Incremental	cost-eff	ecti	veness	plane	for	a)	costs	per	cm	reducti	on	in	waist	circumference	
and	b)	costs	per	gained	QALY.	The	diff	erent	sets	of	dots	represent	the	fi	ve	sets	of	imputed	data.
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a)

b)

Figure 2. Cost-eff	ecti	veness	acceptability	curves	for	a)	costs	per	cm	reducti	on	in	waist	circumference	
and	b)	costs	per	gained	QALY,	for	imputed	and	complete	data. 

Budget impact analysis
Budget	 impact	 esti	mates	 are	 presented	 in	 Table 4.	 Esti	mates	 varied	 considerably	
depending	 on	 perspecti	ve	 and	 scenario.	 They	were	 smallest	 for	 the	 third	 party	 payer	
perspecti	ve	ignoring	ti	me	costs	(I)	and	largest	for	the	third	party	payer	perspecti	ve	when	
assuming	all	ti	me	costs	were	actually	reimbursed	(II).	For	a	realisti	c	uptake,	the	budgetary	
consequences	from	societal	perspecti	ve	were	relati	vely	modest	at	€8	million	in	total	or	
€0.9	million	annually	aft	er	the	fi	rst	year.	But	this	also	meant	that	the	actual	use	of	the	
interventi	on	was	limited	to	just	5%	of	the	incident	populati	on	aft	er	the	fi	rst	year,	which	is	
a	fracti	on	of	the	almost	80%	that	would	qualify	based	on	lifestyle	risk	factors.	Taking	into	
account	 the	 refusal	 rates	 for	 annual	 physical	 screenings,	 a	 percentage	 of	 parti	cipati	on	
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of	43%	should	be	possible	and	would	be	an	aim	for	actual	implementation.	In	that	case,	
budgetary	impact	could	increase	to	around	€81	million	over	5	years,	or	on	average	€16	
million	annually.	This	16	million	would	be	0.08%	of	the	total	annual	spending	on	mental	
disorders	in	the	Netherlands	or	0.02%	of	the	total	health	care	budget	(in	2011)21.	
	 The	sensitivity	analysis	 in	which	trainings	costs	were	based	on	25	participants	per	
coach	showed	that	training	costs	only	mattered	a	lot	for	the	third	party	payer	perspective	
that	 ignored	 time	 costs	 of	 nurses.	 For	 the	 other	 two	 perspectives,	 these	 time	 costs	
dominated	costs	per	participant	and	hence	a	change	in	training	costs	would	not	matter	
much.	

Table 4. Results	of	the	budget	impact	analysis	for	three	scenarios	from	three	perspectives	in	million	
euro’s,	based	on	price	levels	of	2014.

Perspective

Societal Third party payer I Third party payer II

Costs per participant (€) 693 197 1.089

Scenario Year Numbers of 
participants

Budget impact in The Netherlands
€ * million

1: Rapid roll out

2016 97.340 67 19 106

2017 20.410 14 4.0 22

2018 20.410 14 4.0 22

2019 20.410 14 4.0 22

2020 20.410 14 4.0 22

5 years total 178.980 124 35 195

2: Uptake as in trial

2016 6.337 4.4 1.3 6.9

2017 1.329 0.9 0.3 1.5

2018 1.329 0.9 0.3 1.5

2019 1.329 0.9 0.3 1.5

2020 1.329 0.9 0.3 1.5

5 years total 11.651 8.1 2.3 12.7

3: Gradual increase in uptake

2016 6.337 4.4 1.3 6.9

2017 19.260 13 3.8 21

2018 28.068 20 5.5 31

2019 31.787 22 6.3 35

2020 30.811 21 6.1 34

5 years total 116.263 81 22.9 127

Note:	Third	party	approach	I)	including	the	true	intervention	related	costs:	training	costs	for	coaches	and	costs	of	
the	web	tool;	Third	party	approach	II)	including	true	intervention	related	costs	and	the	time	costs	of	the	coaches	
when	giving	the	intervention.	Numbers	do	not	completely	add	to	5	year	totals	due	to	rounding.		
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DISCUSSION

The	 need	 to	 implement	 lifestyle	 interventions	 in	 mental	 health	 care	 practice	 that	
improve	 physical	 health	 in	 severe	mentally	 ill	 patients,	 is	 high,	 but	 information	 about	
cost-effectiveness	of	these	interventions	is	lacking.	The	current	study	aims	to	contribute	
to	 the	 understanding	 of	 the	 cost-effectiveness	 and	 provides	 the	 first	 budget	 impact	
analyses	of	lifestyle	interventions	in	SMI	patients.	Our	results	showed	that	a	12-months	
multidimensional	 lifestyle	 approach	using	a	web	 tool	 resulted	 in	 a	 cost	of	 €1370,-	per	
centimeter	 reduction	 in	waist	circumference.	 It	 is	hard	 to	conclude	whether	 this	could	
be	 considered	 cost-effective	 because	 a	 reference	 value	 for	 societal	 willingness	 to	 pay	
is	 lacking.	 No	 differences	 in	 Quality	 Adjusted	 Life	 Years	 (QALYs)	 were	 found	 between	
intervention	and	control	group	over	the	12	months	follow-up	time.	In	combination	with	
the	higher	costs	for	the	intervention	group	this	would	drastically	reduce	the	probability	of	
the	intervention	being	cost-effective	in	terms	of	QALYs.	Therefore	no	costs	per	QALY	were	
calculated,	as	the	ICER	would	be	substantially	above	any	threshold.	
	 The	LION	intervention	did	not	lead	to	significant	improvements	in	abdominal	obesity	
or	 cardiometabolic	health8,	 therefore	 the	a-priori	 probability	of	 the	 intervention	being	
cost-effectiveness	was	 considered	 low.	 The	 STRIDE	 intervention	 significantly	decreased	
patients’	weight	after	12	months,	although	this	effect	diminished	after	24	months22,	and	
costs	to	reduce	one	kilogram	in	weight	ranged	from	$1623	to	$2114	(€1302	to	€1695)5.	
When	 effective,	 lifestyle	 interventions	 in	 the	 SMI	 population	 mostly	 lead	 to	 small	
improvements	in	physical	health,	and	sustaining	these	improvements	in	the	long-term	is	
a	challenge2,22.	The	difficulty	with	these	lifestyle	interventions	is	that	large	costs	need	to	
be	made	to	achieve	small	changes	in	physical	health,	but	the	potential	budget	gains	are	in	
the	long-term	and	the	amplitudes	of	these	gains	are	yet	unknown.	
	 With	regard	to	the	national	budget,	for	the	current	intervention	to	achieve	a	final	
coverage	rate	of	43%	of	the	SMI	population,	a	net	societal	investment	of	around	16	million	
annually	 for	the	following	5	years	 is	needed.	This	 is	about	0,08%	of	the	annual	budget	
spent	on	mental	disorders	in	the	Netherlands.	The	benefit	of	this	intervention	cannot	be	
found	in	a	short	term	financial	advantage	of	its	implementation.	Rather,	the	unmet	needs	
of	the	patient	population	to	improve	physical	discomfort	and	potential	long	term	health	
gains	should	be	valued.
	 The	lack	of	improvements	in	QALYs	after	twelve	months	of	intervention	was	reported	
previously	in	SMI	patients3,4	and	is	a	phenomenon	observed	more	often	in	mental	health	
studies in general17.	In	the	SMI	population,	it	might	be	especially	challenging	to	improve	
quality	of	life	via	lifestyle	interventions,	and	it	is	even	likely	that	quality	of	life	decreases	
as	a	result	of	acknowledging	the	poor	health	status	and	experiencing	barriers	in	achieving	
a healthy lifestyle23.	Quality	of	 life	may	be	 impacted	much	heavier	by	 (changes	 in)	 the	
underlying	mental	health	condition	than	by	whether	or	not	the	patient	is	undergoing	a	
lifestyle	intervention.	If	any	improvements	in	quality	of	life	were	to	be	found	these	would	
be	on	the	long	run,	when	somatic	comorbidities	are	prevented.	
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	 The	 intervention	 uptake	 in	 the	 trial	 was	 low	 (5.1%).	 When	 the	 implementation	
period	would	be	extended,	the	intervention	would	have	more	time	to	fully	imbed	in	the	
mental	health	practice.	For	comparison,	in	the	field	of	diabetes	the	duration	of	lifestyle	
interventions	 is	 between	 3-6	 years24,25.	 Better	 imbedding	 of	 the	 intervention	 could	
increase	the	use	the	program,	thereby	increasing	the	number	of	targeted	patients	leading	
to	a	higher	intervention	uptake.	Twelve	months	might	be	too	short	for	mental	health	care	
organizations	 to	properly	 facilitate	mental	health	nurses	 to	embed	 this	 intervention	 in	
their	daily	clinical	care	routines.
	 When	 the	 intervention	 could	 be	 implemented	 within	 regular	 DBCs,	 budgets	 of	
mental	 health	 care	 organization	 are	 only	 increased	 by	 the	 additional	 costs	 related	 to	
training	of	 staff	and	 the	 license	 for	 the	web	 tool,	 resulting	 in	 relative	 low	 intervention	
costs	(€693).	However,	because	the	web	tool	is	delivered	by	a	commercial	party	and	costs	
were	calculated	per	person,	costs	could	increase	rapidly.	Collectively	buying	the	web	tool	
for	all	mental	health	care	organizations	would	yield	 room	for	negotiation	on	costs	and	
thereby	positively	affect	budgets.	

Limitations
A	first	limitation	of	the	study	is	the	large	amount	of	missing	data.	Whereas	most	data	in	
the	LION	trial	were	gathered	routinely	as	part	of	standard	care,	an	additional	effort	had	to	
be	made	to	fill	in	the	questionnaire	on	resource	use	and	the	SF-6D.	Second,	for	the	BIA,	
costs	per	participant	were	calculated	as	a	onetime	cost	in	a	5-year	time	period.	However,	it	
can	be	considered	useful	to	repeat	(parts	of)	the	intervention	within	this	5-year	period	to	
maintain	possibly	achieved	lifestyle	changes,	leading	to	a	higher	cost	per	participant.	On	
the	other	hand,	repetition	can	also	lead	to	better	physical	outcomes.	Third,	in	the	scenario	
of	gradual	increase	in	intervention	uptake,	a	maximum	of	43%	of	all	SMI	patients	in	the	
Netherlands	were	targeted	within	a	5-year	period.	Still,	more	than	half	of	the	patients	will	
not	receive	the	intervention.	It	can	be	expected	that	the	approach	and	inclusion	of	the	
remaining	patients	in	a	lifestyle	intervention	is	especially	difficult,	increasing	the	number	
of	nurse	hours	even	before	start	of	the	intervention.	If	the	remaining	patients	would	be	
actively	 targeted	 for	 the	 intervention,	 the	 impact	on	 the	national	budget	will	be	much	
larger.	Fourth,	the	type	of	patients	in	the	intervention	and	control	group	might	have	been	
different.	This	assumption	was	based	on	the	large	differences	in	costs	noticed	between	
intervention	and	control	group	with	respect	to	their	living	situation	(residential	yes/no)	
and	jobs	(paid/unpaid).	However,	this	is	not	considered	to	drastically	change	conclusions	
about	 cost-effectiveness	 since	 these	were	 predominantly	 driven	 by	 the	 lack	 of	 clinical	
effects.
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CONCLUSION

Information	 about	 costs	 related	 to	 lifestyle	 interventions	 for	 persons	 with	 a	 severe	
mental	 illness	are	needed	and	future	studies	should	 incorporate	cost-effectiveness	and	
budget	 impact	 analyses.	 Lifestyle	 interventions	mostly	 lead	 to	 small	 improvements	 in	
patients’	physical	health	whereas	costs	are	often	higher	 than	standard	care.	So,	 in	 the	
short	term	lifestyle	interventions	in	SMI	patients	may	not	seem	cost-effective.	However,	
small	improvements	in	the	short	term	may	translate	into	larger	and	broader	health	gains	
over	a	lifetime,	and	so	cost-effectiveness	may	turn	out	to	be	more	favorable	in	the	end.	
To	build	this	case	however,	we	first	need	more	solid	evidence	that,	and	which,	 lifestyle	
interventions	are	indeed	effective,	especially	in	the	long-term.	
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SUPPLEMENTARY MATERIALS

Detailed information about the intervention costs
The	 intervention	costs	were	distinguished	 in	those	for	training	of	coaches,	 for	the	web	
tool	and	its	use,	and	for	the	time	of	the	coaches	when	doing	the	lifestyle	intervention.	
The	costs	of	 the	 training	were	estimated	based	on	actual	 training	hours	 from	the	 trial	
and	 ideal	 training	hours,	 related	to	 the	number	of	coaches	 trained	and	the	number	of	
participants	per	coach.	Training	costs	were	a	one	off	cost	that	does	not	need	any	repetition	
in	the	next	5	years	and	can	be	applied	to	new	participants	as	well,	thereby	reducing	the	
costs	after	the	first	year.	Costs	were	€51,	€134	and	€109	and	for	the	three	perspectives	
distinguished.	If	the	number	of	participants	would	increase	to	10	or	25,	these	costs	would	
reduce	 considerably	 to	 €8.7,	 €22	 and	 €18	 and	 or	 to	 €3.5,	 €9.1	 and	 €7.4	 respectively,	
possibly	 affecting	 the	 budget	 impact.	Hence	 a	 sensitivity	 analysis	was	 performed	with	
25	participants	per	trained	coach.	For	the	costs	of	the	web	tool,	annual	license	costs	and	
costs	per	participant	per	year	were	obtained	from	the	commercial	party	that	would	be	
available	to	sell	this	tool.	In	the	societal	perspective	costs	per	participant	were	put	to	zero,	
since	for	a	web	tool,	no	real	costs	are	related	to	its	use,	just	to	its	development.	So	an	
annual	license	costs	would	cover	these	development	costs.	The	resulting	costs	were	€43	
(societal	perspective)	or	€63	(third	party	payer	perspective)	per	participant.	
	 For	the	costs	of	the	time	of	coaches,	it	was	estimated	from	the	trial	data	how	much	
time	 coaches	 spent	 on	 supporting	participants	with	 the	web	 tool.	 Two	 larger	 sessions	
and	biweekly	short	sessions	were	counted,	taking	the	average	of	an	“easy”	and	“difficult”	
participant.	Time	was	valued	at	either	the	unit	price	for	a	GGZ	nurse16 or at the average 
of	 the	relevant	DBCs26,	at	€73	and	€111	respectively	per	hour.	 In	 the	third	party	payer	
scenario	 I,	 this	time	cost	was	 ignored,	assuming	 it	 just	 replaced	other	activities	of	 the	
nurse	and	would	not	 lead	to	an	adaptation	of	 the	DBC	tariffs.	The	final	unit	prices	per	
participant	were	€693,	€197	and	€1089	for	the	societal	perspective	and	both	third	party	
payer	perspective	with	and	without	time	costs	respectively.
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SUMMARY

We	discuss	lessons	learned	in	introducing	lifestyle	interventions	in	long-term	psychiatric	
care	based	on	two	pragmatic	randomized	controlled	lifestyle	trials	in	regular	mental	
health	 care.	 The	most	 valuable	 lesson	 is	 that	 we	 should	 intervene	 simultaneously	
on	multiple	levels	of	the	system:	we	assume	that	the	key	to	successfully	introducing	
and	 embedding	 healthy	 lifestyle	 in	 mental	 health	 care	 practice	 is	 a	 combination	
of	 interventions	 focused	 on	 the	 individual	 patient,	 on	 the	 implementers	 of	 these	
interventions	 and	on	 the	 living	 environment	 and	organizational	 context.	 Below	are	
nine	 lessons	 that	 we	 feel	may	 be	 of	 interest	 for	 professionals	 wanting	 to	 address	
healthy	lifestyle	in	their	organization.

Participants
1.	 There	is	a	distinction	between	participants’	lack	of	initiative	and	lack	of	motivation
2.		 Seemingly	small	changes	to	professionals	may	be	large	achievements	for	patients

Lifestyle program
3.	 Interventions	 targeting	 participants’	 self-management	 are	 effective	 for	 some,	

while	others	need	interventions	with	continuous	support

Implementers
4.	 Being	a	mental	health	professional	is	not	the	same	as	being	a	lifestyle	coach:
	 a.	 Training	and	allocated	time	are	important
		 b.	 Professionals’	own	attitudes	may	interfere	with	patients’	lifestyle	changes
	 c.	 Health	professionals	are	role-models	and	should	be	aware	of	this

Mental health care organization
5.		 Lifestyle	needs	to	be	put	on	the	agenda	and	in	the	agenda:

a.	 There	is	a	need	for	specific,	measurable,	assignable,	realistic	and	time-related	
(SMART)	goals	and	their	evaluation

b.	 Lifestyle	deserves	to	be	a	regular	item	during	(team)	meetings
c.	 Time	 needs	 to	 be	 reserved	 for	 care	 professionals,	 team	 leaders	 and	

management	to	incorporate	structural	changes
6.	 A	healthy	living	environment	is	a	prerequisite	for	a	successful	lifestyle	intervention.
7.	 Organizations	should	endorse	to	national	healthy	(dietary	and	physical	activity)	

guidelines	and	recommendations,	and	evaluate	its	implementation

Socio-political context
8.	 The	gap	between	mental	and	general	health	care	needs	to	be	bridged
9.	 Government	agencies	need	to	structurally	audit	mental	health	care	institutions	

on	the	degree	of	integration	of	somatic	care	in	MH	care,	and	act	according	to	the	
outcomes	
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INTRODUCTION

There	 is	 growing	 awareness	 among	 clinicians,	 researchers	 and	 policy	 makers	 of	 the	
need	to	systematically	address	the	physical	health	of	severe	mentally	ill	(SMI)	patients	
in	 mental	 health	 (MH)	 care.	 The	 majority	 of	 deaths	 in	 this	 population	 are	 due	 to	
preventable	physical	diseases1,	of	which	cardiovascular	diseases	are	the	primary	cause	
of death2.	 Patients’	 lifestyle	 behaviors,	 such	 as	 unhealthy	 diets,	 physical	 inactivity,	
smoking	and	substance	abuse	all	 substantially	 contribute	 to	 their	worrisome	physical	
condition3.	Lifestyle	interventions	can	contribute	to	a	better	general	and	physical	health	
in	SMI	patients4.	Therefore,	interventions	addressing	patients’	lifestyle	behaviors	need	
to	be	introduced	in	regular	MH	care	practice.
	 This	is	not	an	easy	task,	as	interventions	often	eventually	have	to	be	implemented	
by	regular	staff	in	addition	to	providing	daily	routine	care.	Furthermore,	lifestyle	change	
is	 dependent	on	 a	 range	of	 different	 factors:	 personal	 characteristics	of	 patients	 and	
professionals,	type	of	intervention	programs	and	the	way	they	are	facilitated,	as	well	as	
on	contextual	factors	to	support	the	implementation.	Little	is	known	about	how	lifestyle	
change	 in	 patients	 with	mental	 disorders	 can	 be	 achieved,	 especially	 in	 clinical	 care	
settings,	and	research	on	strategies	to	implement	interventions	is	scarce1.
	 In	two	pragmatic	trials	recently	conducted	in	regular	long-term	clinical	care	settings,	
we	have	introduced	two	different	lifestyle	interventions	with	the	aim	to	improve	patients’	
physical	health.	In	the	first	trial,	the	Effectiveness	of	Lifestyle	Interventions	in	PSychiatry	
(ELIPS)5,6,	MH	 nurses	 were	 trained	 to	 change	 the	 obesity	 promoting	 environment	 of	
residential	 health	 care	 facilities	 into	 a	more	 healthy	 environment	 for	 SMI	 inpatients.	
In	 the	 Lifestyle	 Interventions	 for	 severe	 mentally	 ill	 Outpatients	 in	 the	 Netherlands	
(LION)	trial7,	MH	nurses	were	trained	in	motivational	techniques	and	in	using	a	webtool	
about	healthy	behavior	 to	 increase	 SMI	outpatients’	motivation	 to	 change	unhealthy	
lifestyle	habits.	Both	 interventions	were	designed	to	be	 implemented	by	regular	staff	
with	locally	available	resources.	We	found	that	changing	the	obesogenic	environment	
led	 to	 improved	cardiometabolic	health	after	 three	months	of	 intervention,	although	
these	results	diminished	when	external	guidance	of	lifestyle	coaches	stopped	and	MH	
nurses	were	solely	responsible	for	the	lifestyle	activities6.	The	LION	intervention	did	not	
result	in	physical	improvements	in	SMI	patients,	although	the	intervention	did	increase	
patients’	motivation	 to	 change	 their	 dietary	 behaviors.	 A	 large	 variety	 in	 health	 gain	
between	patients	and	teams	existed,	which	makes	it	interesting	to	explore	the	factors	
that	facilitate	or	hamper	the	intervention	implementation.	
	 While	 carrying	 out	 these	 pragmatic	 trials	 in	 which	 lifestyle	 interventions	 were	
introduced	in	the	regular	MH	care	setting,	we	have	learned	some	valuable	lessons.	We	
think	 these	 lessons	may	 be	 helpful	 for	 professionals	working	with	 SMI	 patients	who	
want	to	effectively	address	unhealthy	lifestyle	habits.	In	this	paper,	we	describe	those	
lessons	learned	and	we	have	grouped	them	along	the	determinants	specified	in	process	
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evaluation	frameworks8	as	being	important	in	studying	implementation	of	interventions	
(see	Figure 1).	The	lessons	learned	are	supported	by	quotes	gathered	from	staff	members	
and	patients	in	the	ELIPS	or	LION	trial.

FRAMEWORK

The	 framework	 of	 Wierenga	 et.	 al.8	 distinguishes	 five	 implementation	 determinants:	
1)	 participants,	 or	 users	 of	 the	 intervention,	 including	 their	 strengths,	 symptoms	 and	
cognitive	deficits	 that	may	play	a	role	 in	their	ability	 to	optimally	benefit	 from	lifestyle	
interventions.	2)	The	intervention	program,	in	our	case	two	different	lifestyle	interventions.	
3)	The	 implementer,	 the	professional	 carrying	out	 the	 lifestyle	 intervention,	 i.e.	nurses	
working	 with	 SMI	 patients.	 4)	 The	 organization,	 in	 our	 case	 MH	 care	 organizations	
delivering	 inpatient,	outpatient	and	emergency	MH	care.	5)	The	socio-political	context,	
which	is	the	larger	environment	of	local	or	national	health	(care)	policy	and	law,	health	
budgets,	communication	and	responsibility	between	various	health	care	domains.

Characteristics of the
participant

Characteristics of the
intervention program

Characteristics of the
implementer

Characteristics of the
organization

Characteristics of the
socio-political context

Implementation
strategy

Implementation
process

Implementation
determinants

Figure 1. Framework	presenting	implementation	determinants,	adapted	from	Wierenga	et.	al.8.

LESSONES LEARNED

Participants

1. There is a distinction between participants’ lack of initiative and lack of motivation 
In	our	studies,	we	have	learned	that	professionals	had	difficulties	with	what	they	described	
as	patients’	lack	of	motivation.	It	is	not	always	easy	to	tell	whether	patients	do	not	show	
up	for	activities	because	of	a	lack	of	motivation	or	interest	or	whether	this	is	due	to	a	lack	
of	initiative	and	apathy,	which	is	a	core	‘negative	symptom’	of	severe	mental	illness9.	Is	
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the	lack	of	motivation	truly	a	sign	of	lack	of	interest	that	needs	to	be	respected	as	such,	or	
should	it	be	dealt	with	as	a	symptom	of	the	mental	illness	which	could	imply	that	patients	
need	extra	support	by	professionals?
	 An	 easy	 solution	 to	 explore	 this	 difference	 would	 be	 to	 make	 an	 inventory	 of	
patients’	 preferences	 regarding	 (sport)	 activities.	 This	 inventory	 serves	 two	 purposes.	
First,	 exploring	 what	 kind	 of	 activities	 patients	 prefer,	 increases	 professionals’	 insight	
in	patients’	interests	since	patients	may	not	take	initiative	to	express	their	preferences.	
The	offered	activities	can	be	tuned	towards	these	preferences,	which	is	likely	to	increase	
patients’	 motivation	 to	 participate.	 Second,	 when	 patients	 express	 interest	 in	 (sport)	
activities	but	experience	trouble	 in	showing	up	due	to	a	 lack	of	 initiative,	professionals	
can	act	on	this.	Professionals	may	support	patients	to	overcome	the	difficulties	in	taking	
initiative	by,	for	example,	giving	reminders,	helping	to	get	up	and	get	dressed	in	time.

“I used to play badminton, I would really like to play badminton again” – patient, ELIPS study.

2. Seemingly small changes to professionals may be large achievements for patients  
The	 aim	 of	most	 lifestyle	 interventions	 is	 to	 change	 patients’	 health	 behavior	 and	 an	
intervention	 is	 considered	 successful	 when	 patients	 have	 adjusted	 their	 behaviors	
resulting	in	improved	physical	health	outcomes.	However,	especially	in	the	most	severely	
ill	 patients,	 such	 expectations	 should	 be	 tempered.	 First,	 behavioral	 changes	 start	
inside	 one’s	 head,	 as	 was	 described	 in	 the	 stages-of-change	model	 by	 Prochaska	 and	
DiClemente10.	The	first	steps	in	the	process	of	behavioral	change	are	becoming	aware	of	
one’s	unhealthy	behaviors	and	starting	to	become	motivated	to	change	these	behaviors10.	
The	 LION	 intervention	 did	 not	 result	 in	 physical	 improvements,	 but	 an	 increase	 in	
motivation	to	improve	dietary	habits	reveals	that	first	steps	in	the	process	of	behavioral	
change	were	taken.	Second,	it	could	take	a	prolonged	period	of	time	before	patients	are	
able	to	translate	their	motivation	to	change	into	actual	behavioral	changes.	These	changes	
may	be	experienced	as	very	small	changes	by	an	outsider.	Our	advice	would	be	to	not	
focus	primarily	on	health	gains,	but	to	acknowledge	that	even	small	behavioral	changes	
can	take	a	prolonged	period	of	time	in	this	population.			

“It took us one year to stimulate a patient to cycle on a tandem bike. We kept asking and 
stimulating, giving the patient time to get used to the idea. But in the end, it worked”  
– residential staff member, ELIPS study.
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Lifestyle program

3. Interventions targeting participants’ self-management are effective for some, while 
others need interventions with continuous support
The	approach	of	 lifestyle	 interventions	should	fit	with	patients’	abilities.	Some	 lifestyle	
interventions	 use	 a	 self-managing	 approach	 in	which	 patients	 need	 to	 reflect	 on	 own	
lifestyle	 behavior,	 set	 lifestyle	 goals,	 and	work	 on	 these	 goals	while	 being	 coached	 by	
nurses.	However,	 the	 skills	 needed	 for	 such	a	 self-managing	approach	may	be	beyond	
the	capabilities	of	some	SMI	patients,	and	their	mental	illness	may	withhold	them	from	
developing	these	skills.	Other	lifestyle	interventions	use	a	more	structured	approach	in	
which	 for	 example	 a	 series	 of	 obligatory	 and	 professionally	 guided	 exercise	 or	 dietary	
sessions	are	offered,	without	 requiring	patients	 to	 reflect	and	act	on	personal	 lifestyle	
behaviors	and	goals.	These	interventions	only	require	patients	to	show	up	at	the	sessions,	
while	professionals	take	the	lead	during	these	sessions.	When	patients	have	trouble	with	
showing	 up	 at	 these	 sessions	 due	 to	 symptoms	of	 their	mental	 illness	 (such	 as	 a	 lack	
of	 initiative,	see	 lesson	1),	professionals	need	to	constantly	support	and	guide	patients	
to	take	part	in	the	intervention.	There	is	no	‘one	size	fits	all’	 intervention	and	we	think	
it	is	important	for	professionals	to	establish	whether	the	lifestyle	intervention	approach	
meets	patients’	skills	and	capabilities.	We	may	need	to	acknowledge	that	for	those	not	
capable	 of	 learning	 and	 using	 these	 self-management	 skills,	 continuous	 guidance	 in	
lifestyle	changes	is	necessary.	

Implementers

4. Being a mental health professional is not the same as being a lifestyle coach:

a. Training and allocated time are important

Literature	suggests	that	MH	nurses	are	the	most	appropriate	health	care	professionals	to	
address	lifestyle	behaviors	and	physical	health	in	SMI	patients11.	In	the	two	trials	we	have	
conducted,	MH	nurses	were	indeed	the	appointed	professionals	to	introduce	the	lifestyle	
interventions.	Looking	back	on	both	trials,	we	believe	that	the	skills	and	training	needed	
for	effective	guidance	can	be	underestimated,	and	that	lifestyle	coaching	should	be	seen	
a	proper	profession,	 including	 the	prerequisite	of	 sufficient	 training.	 Lifestyle	 coaching	
could	be	appointed	 to	an	 individual	with	a)	professional	 lifestyle	knowledge	and	skills,	
b)	whose	main	priority	 it	 is	to	target	 lifestyle	behaviors	 in	SMI	patients	and	c)	who	has	
sufficient	appointed	contact	hours	to	do	so.	We	believe	that	when	these	requirements	are	
met,	only	then	lifestyle	coaching	receives	the	full	attention	it	needs	in	order	to	be	effective	
in	clinical	practice.	
	 Some	MH	nurses	felt	 lifestyle	coaching	did	not	meet	their	role	description	or	was	
beyond	their	knowledge	and	skills.	 In	contrast,	other	MH	nurses	mentioned	the	added	
value	of	discussing	lifestyle	with	patients	as	part	of	their	consultation	visits,	as	it	drifted	
the	attention	from	the	mental	illness	towards	a	more	general	accepted	topic.	
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“Discussing lifestyle is only an option if there are no other issues bothering the patient. 
Mental health has priority, when time is left we pay attention to a patient’s physical 
health.” – staff member, LION study.

“Discussing lifestyle behaviors with a patient drifted the focus of the consult from dealing 
with a mental illness towards a topic not related to the mental illness but towards 
something we are all acquainted with. Since we have close contact with our clients, we 
can incorporate the lifestyle changes in several domains of a patient’s life.” – staff member, 

LION study.

b. Professionals’ own attitudes may interfere with patients’ lifestyle changes

In	both	studies,	we	experienced	that	the	 implementers	were	key	players	 in	the	degree	
to	which	 the	 intervention	was	 implemented.	Especially	 certain	attitudes	of	MH	nurses	
were	likely	to	interfere	with	their	task	to	discuss	lifestyle	with	patients	or	to	implement	
structural	 (environmental)	 changes.	 Some	MH	 professionals	 perceived	 discussing	 (un)
healthy	 lifestyle	behaviors	with	patients	as	a	threat	to	patients’	autonomy.	 In	addition,	
professionals	mentioned	 to	 find	 it	 difficult	 to	 withhold	 unhealthy	 food	 products	 from	
patients	as	these	were	considered	to	give	patients	(at	least)	some	comfort	and	pleasure.	
Also,	discussing	 lifestyle	with	patients	 sometimes	confronted	 staff	members	with	 their	
own	unhealthy	 lifestyle	behaviors,	which	was	an	unwanted	and	unpleasant	experience	
which	they	would	rather	like	to	avoid.	
	 Our	suggestion	would	be	to	thoroughly	discuss	care	professionals’	thoughts,	ideas	
and	(mis)conceptions	regarding	lifestyle	and	lifestyle	coaching.	This	may	be	enhanced	by	
doing	a	 survey	among	professionals	 to	explore	 their	attitudes	prior	 to	 the	discussions.	
Discussing	 the	 varying	 perspectives	 enables	 professionals	 to	 reflect	 and	 potentially	
adjust	their	interfering	attitudes.	It	is	important	that	the	team	collectively	decides	on	the	
approach	they	will	use	to	discuss	patients’	lifestyle.		

“Who I am, to decide for this patient that he needs to get out of bed at 8 o’clock in the 
morning to have breakfast with us? If he rather wants to sleep late…” – residential staff 

member, ELIPS study.

“Let them have these cakes, they already have so little in life” – residential staff member, 

ELIPS study. 

“I	thought	the	intervention	with	the	lifestyle	anamnesis,	setting	up	the	lifestyle	plan	
and	discussing	lifestyle	goals	would	be	too	difficult	for	the	patients	I	work	with.	Only	
because	we	agreed	to	implement	this	intervention,	I	started	to	use	the	intervention.	
However,	after	a	while	I	noticed	in	regular	conversations	with	patients	that	they	were	
more	aware	of	their	lifestyle	and	actually	took	this	into	account	in	making	decisions.	It	
surprised	me;	this	was	not	what	I	had	expected.”	– staff member, LION study.
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c. Health professionals are role-models and should be aware of this

Changing	the	obesogenic	environment	of	residential	facilities	in	the	ELIPS	study	influenced	
routines	of	staff	members.	Even	though	care	professionals	may	not	want	to	adjust	their	
own	 lifestyle	behaviors,	at	 least	 they	should	be	aware	of	 the	 impact	 they	have	as	 role	
models	on	patients’	 lifestyle	behaviors.	First	of	all,	 it	 is	 important	to	be	aware	that	the	
initiative	to	discuss	 lifestyle	habits	 is	 related	to	staff	members’	own	 lifestyle	behaviors,	
i.e.	nurses	who	smoke	or	exercise	irregularly	may	be	less	likely	to	discuss	these	healthy	
behaviors	with	patients12,13.	Secondly,	when	nurses	address	unhealthy	lifestyle	behaviors,	
it	is	little	convincing	to	tell	patients	to	eat	healthy	while	staff	members	themselves	show	
the	opposite,	e.g.	order	pizzas	 in	their	night	shift.	On	the	other	hand,	 if	staff	members	
take	 lifestyle	 behaviors	 serious	 and	 set	 an	 example	 by	 tackling	 their	 own	 unhealthy	
lifestyle	habits,	and	possibly	sharing	their	struggle	in	this,	nurses	can	act	as	inspiring	and	
motivating	role	models.	A	joint	initiative	between	patients	and	staff	members	will	increase	
the	likelihood	of	successful	behavior	change	for	all	participants.	An	example	of	such	an	
initiative	is	the	Dutch	intervention	‘Feel	free!	Quit	smoking	and	lifestyle	training	in	Mental	
Health	Care’,	to	support	patients	and	staff	to	quit	smoking	together.

Mental health care organization

5. Lifestyle needs to be put on the agenda and in the agenda:

a. There is a need for specific, measurable, assignable, realistic and time-related (SMART) 
goals and their evaluation

‘‘A	goal	without	a	plan	is	just	a	wish’’	-	Antoine	de	Saint-Exupéry.	If	organizations,	teams	
and	patients	do	not	set	specified	goals	(the	‘what’)	and	plans	(the	‘how’)	on	how	they	will	
improve	 lifestyle	 in	the	MH	care	setting,	 it	 is	unlikely	that	changes	will	occur.	Specified	
goals	that	are	realistic	and	presented	along	a	time	frame,	can	be	evaluated	during	(team)	
meetings	 in	 order	 to	 follow	 up	 on	 their	 progress	 and	 adaptation	 can	 be	made	 when	
struggles	arise.	A	challenge	could	be	to	set	up	goals	that	will	lead	to	some	changes	but	still	
seem	attainable	and	realistic.	An	advice	would	be	to	use	a	small	change	approach:	start	
with	small,	attainable	goals	as	these	are	easier	to	implement	in	regular	clinical	practice.	
This	will	 lead	 to	 experiences	of	 success,	which	 are	 likely	 to	 increase	 staffs’	motivation	
to	continue	with	these	goals	and	set	up	new	goals	to	achieve.	In	order	to	keep	in	mind	
where	the	organization,	teams	and	patients	eventually	want	to	end	up,	it	could	be	wise	
to	set	both	short-term	goals	and	long-term	goals.	Again,	a	prerequisite	for	successful	goal	
setting	and	implementation	is	structurally	discussing	and	evaluating	the	goals	and	plans	at	
(team)	meetings	at	specified	time	points	(see	5b).	

“Our	goals	for	the	upcoming	months	are	to	provide	a	walking	hour	three	days	a	week	and	
have	one	hour	of	sport	activities	a	week.	We	have	discussed	that,	even	when	staff	are	busy	
with	other	chores,	we	will	continue	with	these	activities.	” – staff member, ELIPS study.
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b. Lifestyle deserves to be a regular item during (team) meetings

Discussing	 lifestyle	as	 a	 regular	 item	during	 (team)	meetings	will	 enlarge	 the	 impact	of	
lifestyle	 interventions	 and	 increase	 their	 long-term	 embedding	 in	 the	 organization	 and	
teams.	In	our	opinion,	changing	lifestyle	behaviors	in	the	SMI	population	is	a	team	effort:	
appointing	care	professionals	to	target	patients’	lifestyle	but	lacking	to	follow-up	on	how	
they	are	doing	or	what	they	need,	will	drift	away	their	feeling	of	urgency	for	this	topic.	By	
structurally	discussing	lifestyle	in	(team)	meetings,	presumably	staff	members	will	create	
a	feeling	of	ownership.	Individuals	are	most	likely	to	accept	and	promote	certain	changes	
when	they	feel	ownership	and	experience	that	they	can	initiate	changes	themselves	as	well14.

“I	 think	 that	 the	 lifestyle	 intervention	 is	 going	well.	 I	 didn’t	 hear	 anything,	 so	 I	 assume	
everything	works	out	well.” – team leader, LION study.

c. Time needs to be reserved for care professionals, team leaders and management to 
incorporate structural changes

We	believe	that	in	addition	to	discussing	lifestyle	structurally	during	meetings,	time	should	
be	reserved	for	professionals,	team	leaders	and	management	to	work	on	the	goals	and	
plans	established	during	these	(team)	meetings	(see	5b).	They	need	time	to	implement	
the	changes	in	the	physical	environment,	economical	aspects	(costs	and	incomes),	policies	
(rules,	laws	and	regulations)	and	the	social-cultural	environment	(attitudes	and	values)15 
that	are	necessary	to	make	structural	lifestyle	changes	possible.	Structural	time	per	week	
or	month	needs	to	be	guarded	to	work	on	the	established	goals	and	plans,	to	accomplish	
the	structural	implementation	of	lifestyle	in	daily	MH	care.	

6. A healthy living environment is a prerequisite for a successful lifestyle intervention
It	is	very	difficult	to	aim	for	healthy	lifestyle	behaviors	when	the	environment	does	not	
promote	or	even	hampers	a	healthy	lifestyle,	for	example	by	mainly	providing	unhealthy	
food	products	or	having	limited	opening	hours	for	sport	facilities.	Approximately	45%	of	
people’s	everyday	behaviors	are	repeated	in	the	same	location	or	situation	each	day16 and 
many	behaviors	 are	not	 action-reasoned	 choices	 but	 choices	 of	 availability.	 Therefore,	
making	 the	 healthy	 choice	 the	 easy	 choice	 in	 regular	 daily	 activities	 is	 considered	 to	
contribute	to	sustainable	(physical)	health	gains.	In	the	ELIPS	trial,	we	saw	that	even	small	
changes	in	the	obesogenic	environment	resulted	in	small	changes	in	SMI	patients’	physical	
health,	regardless	of	patients’	motivation	to	change	behaviors.	We	might	even	state	that	
a	 healthy	 environment	 is	 considered	 a	 prerequisite	 for	 successful	 lifestyle	 change.	 Of	
course,	we	should	be	aware	that	it	is	easier	to	influence	the	environment	of	residential	
patients	as	compared	to	the	living	environment	of	outpatients.
	 Suggestions	 to	 create	 a	 healthy	 environment	 may	 start	 with	 a	 screening	 of	 the	
environment	with	regard	to	healthy	and	unhealthy	elements	and	activities.	For	example,	
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review	the	standard	shopping	list	of	residential	facilities	with	a	dietician	and	adjust	this	
list	towards	a	standard	list	containing	mostly	healthy	products.	Residential	patients	can	
then	decide	with	each	other	on	which	less	healthy	products	they	would	like	to	spend	the	
remaining	budget,	so	that	patients	are	actively	involved.	Institutions	can	change	working	
schedules	so	that	staff	members	overlap	in	their	working	hours,	enabling	them	to	guide	
physical	activity	sessions	(e.g.	walking	hour,	sport	session)	or	prepare	dinner	with	patients.	
More	examples	can	be	found	in	the	protocol	of	the	ELIPS	study5.			

7. Organizations should endorse to national healthy (dietary and physical activity) 
guidelines and recommendations, and evaluate its implementation
We	 noticed	 that	 at	 some	 sites,	 staff	 were	 unaware	 of	 national	 guidelines	 and	
recommendations	 regarding	 healthy	 behaviors	 such	 as	 diet	 and	 physical	 activity,	 but	
relied	on	own	(false)	ideas	about	diet.	This	is	likely	to	result	in	counterproductive	lifestyle	
actions	and	it	confuses	patients.	Organizations	should	pro-actively	endorse	the	national	
guidelines	on	diet	and	physical	activity.	They	can	increase	adherence	to	official	guidelines	
by	informing	and	(keep)	training	staff,	and	by	using	these	guidelines	to	determine	which	
food	products	 are	 served	 to	patients	 and	offered	 in	 canteens	and	 residential	 facilities.	
This	also	implies	that	the	level	of	adherence	to	guidelines	at	all	levels	of	the	organization	
should	be	structurally	evaluated.

One	professional	reported	that	(s)he	did	not	trust	the	Dutch	national	guidelines	for	a	healthy	
diet,	as	(s)he	was	convinced	that	these	guidelines	were	set	up	by	food	industry	– residential 
staff member, LION study.

Visiting	 a	 residential	 team	 and	 discussing	 how	 the	 lifestyle	 intervention	worked	 out	 for	
them,	gave	insight	in	varying	ideas	among	staff	members	within	the	same	team	about	what	
a	healthy	diet	entails.	One	nurse	was	convinced	that	dairy	butter	is	the	healthiest	option,	
whereas	another	nurse	instantly	claimed	to	replace	dairy	butter	by	soft	margarine	as	being	
the	healthy	option	– residential staff, LION study

Socio-political context

8. The gap between mental and general health care needs to be bridged
Despite	the	presence	of	national	protocols	and	guidelines	for	the	structural	screening	of	
mental	and	physical	health	in	SMI	patients17,	such	as	the	PHAMOUS	protocol	used	in	the	
Northern Netherlands19,	 and	protocols	 and	 guidelines	 for	 treatment	 of	 somatic	health	
in	SMI	patients20,	a	majority	of	patients	is	 left	untreated	(with	pharmacotherapy)	when	
screening	reveals	deviant	metabolic	risk	outcomes21.	The	guidelines	of	somatic	screening	
state	that	a	psychiatrist	or	general	practitioner	(GP)	is	primarily	responsible	for	patients’	
somatic	care	and	that	its	coordination	should	be	appointed	to	patients’	case	managers17.	
However,	the	collaboration	between	mental	health	care	practice	and	general	health	care	
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practice,	e.g.	the	GP,	is	not	optimal18.	Although	guidelines	state	clear	processes,	follow-up	
of	these	processes	is	often	hindered	in	daily	practice,	for	example,	when	a	patients	does	
not	show	up	at	the	GP	or	when	a	GP	ignores	deviant	values	or	physical	complaints	as	he	
attributes	them	to	the	mental	illness.	Better	collaboration	between	mental	and	general	
care	practice	is	essential	in	treating	SMI	patients’	physical	health.

In	one	of	the	institutions,	the	information	about	medication	used	for	somatic	illnesses	often	
lacked	 in	patient	 record	files	 since	 this	 information	was	often	unknown.	Only	 if	patients	
knew	which	medication	they	received,	this	information	was	reported	in	their	patient	file.	
Communication	between	the	GP	and	mental	health	care	institution	about	medication	use	is	
not	optimal	– staff member, LION study.

In	one	of	the	institutions,	the	general	practice-based	nurse	specialist	(in	Dutch:	POH)	is	one	
of	the	(mental	health)	treatment	team	members,	thereby	bridging	the	gap	between	mental	
and	general	health	care.	The	POH	knows	patient’s	history	and	their	current	health	status,	
and	can	guide	them	to	the	GP,	when	necessary	– staff member, ELIPS study.

9. Government agencies need to structurally audit mental health care institutions on 
the degree of integration of somatic care in MH care, and act according to the outcomes
Despite	clear	guidelines	and	protocols	on	how	to	incorporate	somatic	care	in	the	mental	
health	 care	 practice,	 structural	 monitoring	 or	 auditing	 of	 the	 implementation	 of	 the	
guidelines	by	the	government	is	lacking.	Until	now,	it	is	unclear	how	government	agencies	
can	determine	whether	institutions	sufficiently	integrated	somatic	care	in	MH	care.	If	the	
government	wants	 to	emphasize	 the	 importance	of	somatic	care	 in	psychiatry,	at	 least	
structural	audits	are	needed.	Rewarding	or	sanctioning	MH	institutions	(financially)	based	
on	the	outcomes	of	audits	will	highlight	the	seriousness	of	the	situation	and	only	then	
result	in	changes.

DISCUSSION

In	introducing	two	lifestyle	interventions	in	clinical	psychiatric	care,	many	practical	lessons	
were	learned.	We	thought	it	worthwhile	to	share	these	lessons	since	they	provide	insight	
in	what	professionals	and	researchers	may	expect	when	introducing	lifestyle	interventions	
in	mental	health	care	practice.	The	focus	of	lifestyle	intervention	trials	is	often	on	their	
effectiveness	 regarding	 physical	 or	 mental	 health	 outcomes.	 However,	 important	
information	regarding	facilitators	and	barriers	in	the	implementation	process,	which	could	
be	gathered	by	observing	and	conducting	lifestyle	trials,	may	put	the	interpretation	of	the	
effectiveness	of	these	interventions	in	perspective.
	 In	our	opinion,	the	most	valuable	lesson	is	that	we	should	intervene	simultaneously	
on	multiple	levels.	We	have	learned	that	the	key	to	successfully	introducing	and	embedding	
lifestyle	in	MH	care	practice	is	a	combination	of	interventions	focused	on	the	individual	
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patient,	on	the	implementers	of	these	interventions	and	on	the	living	environment	and	
organizational	context.	Raising	awareness	of	patients’	unhealthy	 lifestyle	choices,	using	
motivational	techniques,	setting	SMART	goals	and	adequately	training	MH	care	staff	will	
not	achieve	much	when	carried	out	 in	an	obesogenic	environment.	Similarly,	 targeting	
the	environment	only,	without	paying	attention	to	patients’	intrinsic	motivation	or	staff’s	
attitudes	regarding	healthy	lifestyle	will	have	only	a	small	impact.	To	adequately	implement	
lifestyle	interventions	in	MH	care,	evidence	based	interventions	need	to	be	implemented	
by	well-trained	health	 professionals	 in	 an	 organization	 that	 is	willing	 to	 scrutinize	 and	
change	 its	 routines,	 (dietary)	products,	and	 logistic	processes	to	create	a	healthy	 living	
environment	for	patients.	We	also	believe	that	the	socio-political	context	is	relevant;	poor	
cooperation	between	mental	and	physical	health	care	has	substantial	consequences	for	
SMI	patients’	worrisome	health	status.	This	should	be	addressed	at	the	level	of	individual	
professionals	and	healthcare	providers,	but	support	from	professional	and	government	
policies	may	be	vital	to	accomplish	this.	

Limitations
The	 lessons	 learned	 described	 in	 this	 paper	 are	 based	 on	 both	 the	 results	 of	 our	
studies	 and	 on	 personal	 experiences	 of	 the	 researchers	 during	 the	 process.	We	 have	
not	performed	structural	process	evaluations	 to	arrive	at	 these	 lessons.	Therefore,	we	
may	have	missed	important	factors	 influencing	the	implementation	process	that	future	
projects	should	also	take	into	account.	However,	we	recognized	many	aspects	described	
in	the	model	developed	by	Wierenga	et	al	(ref)	and	felt	that	describing	our	experiences	in	
clinical	practice	could	be	a	useful	addition	for	professionals	wanting	to	introduce	lifestyle	
interventions	in	mental	health	care.	

CONCLUSION

Lifestyle	 interventions	 can	 contribute	 to	 a	 better	 (physical)	 health	 in	 persons	 with	
a severe mental illness4.	 The	 challenge	now	 is	 to	optimize	 the	 introduction	 and	 (long-
term)	 implementation	 of	 such	 lifestyle	 interventions	 in	 regular	 mental	 health	 care.	
Several	barriers	and	facilitating	factors	that	could	be	encountered	in	introducing	lifestyle	
intervention	 in	 daily	mental	 health	 care	 are	 described	 in	 this	 paper,	which	may	 be	 of	
value	to	mental	health	care	professionals	and	future	researchers	with	an	interest	in	the	
implementation	of	lifestyle	interventions.	
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Patients	 with	 a	 severe	 mental	 illness	 (SMI)	 experience,	 besides	 a	 range	 of	 disturbing	
psychiatric	 symptoms	 influencing	 their	 functioning	 and	 wellbeing,	 (chronic)	 physical	
illnesses	up	to	four	times	more	often	than	adults	 in	the	general	population1.	Since	SMI	
patients’	 unhealthy	 lifestyle	 behaviors	 contribute	 to	 their	 alarming	 physical	 health,	
targeting	 these	 lifestyle	 behaviors	 offers	 a	 window	 of	 opportunity	 to	 improve	 their	
health	and	wellbeing.	According	to	the	health	model	of	Lalonde,	health	is	influenced	by	
human	biology,	lifestyle,	the	environment	and	health	care	systems2	(see	Figure 1 in the 
Introduction).	Therefore,	in	setting	up	attainable	lifestyle	interventions	for	SMI	patients,	
we	should	take	into	account	environmental	and	societal	factors2 and adapt to the real-
world	 setting	of	mental	 health	 care	 practice3.	 This	 thesis	 aimed	 to	 study	 how	 lifestyle	
behaviors	 in	 SMI	 patients	 could	 be	 improved	 in	 regular	mental	 health	 care	 settings	 in	
order	to	improve	the	physical	health	of	this	population.

Main findings of two pragmatic lifestyle trials: the ELIPS and LION studies
In	 this	 thesis,	we	have	described	 two	pragmatic	 randomized	 controlled	 trials	 in	which	
we	 targeted	 patients’	 obesogenic	 environment	 and	 self-management	 skills.	 In	 the	
Effectiveness	 of	 Lifestyle	 Interventions	 in	 PSychiatry	 (ELIPS)	 trial,	 we	 targeted	 small	
changes	 in	 the	obesogenic	environment	of	 residential	patients	with	 regard	 to	diet	and	
physical	activity.	An	intervention	directed	at	the	obesogenic	environment	of	SMI	patients,	
without	 explicitly	 targeting	 individual	 patients’	 lifestyle	 behaviors,	 can	 already	 lead	 to	
small	improvements	in	physical	health	(Chapter 3)	and	physical	fitness	(Chapter 5).	The	
intervention	slightly	lowered	patients’	quality	of	life	(Chapter 4),	although	this	may	be	due	
to	higher	baseline	levels	of	quality	of	life	in	the	intervention	group.	In	evoking	changes,	
the	role	of	the	 implementer	of	the	 intervention	seems	crucial:	 it	was	difficult	 to	evoke	
new	and/or	maintain	 the	achieved	 improvements	when	 the	original	 implementers	 left	
and	 regular	 staff	members	 took	over	 the	 intervention	 (Chapter 3 & 5).	 In	 the	Lifestyle	
Interventions	 for	 severe	 mentally	 ill	 Outpatients	 in	 the	 Netherlands	 (LION)	 trial,	 we	
facilitated	mental	health	nurses	with	training	in	motivational	interviewing	and	a	web	tool	to	
target	(motivation	to	change)	lifestyle	behaviors	in	SMI	outpatients	by	increasing	patients’	
self-management.	This	approach	did	not	lead	to	improvements	in	patients’	physical	health,	
although	patients’	motivation	to	change	dietary	habits	increased	(Chapter 7).	This	could	
be	considered	the	first	step	in	behavioral	change.	Cost-effectiveness	analyses	showed	that	
the	justification	to	implement	this	lifestyle	intervention	cannot	be	found	in	a	short	term	
financial	advantage	(Chapter 8).	Rather,	the	unmet	needs	of	the	patient	population	and	
potential	long-term	health	gains	should	be	valued	as	important	factors	in	the	decision	to	
implement	lifestyle	interventions	in	clinical	mental	health	practice.
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Taking lifestyle serious: the need for a lifestyle medicine discipline
When	setting	up	the	ELIPS	trial	in	2010,	eyebrows	were	raised	and	some	care	professionals	
were	skeptical	regarding	the	benefits	of	lifestyle	on	physical	health	and	whether	this	would	
be	achievable	in	such	a	severely	mentally	ill	population.	During	both	the	ELIPS	and	LION	
trial,	many	professionals	 saw	 lifestyle	 coaching	as	 something	voluntary	and	additional.	
However,	the	impact	of	lifestyle	on	physical	illnesses	is	convincing:	healthy	lifestyle	factors	
can	potentially	prevent	93%	of	diabetes,	81%	of	heart	attacks,	50%	of	strokes	and	36%	of	
all	cancer	types4.	In	recent	years,	professionals	and	the	general	population	are	becoming	
aware	of	the	impact	and	importance	of	lifestyle	interventions	and	are	now	slowly	starting	
to	acknowledge	 that	 lifestyle	may	need	 its	own	discipline,	 called	 ‘lifestyle	medicine’5-7.	
Lifestyle	 medicine	 is	 described	 as	 ‘…a branch of evidence-based medicine in which 
comprehensive lifestyle changes (including nutrition, physical activity, stress management, 
social support and environmental exposures) are used to prevent, treat and reverse the 
progression of chronic diseases by addressing their underlying causes’6	 (p.	1289).	 It	 is	a	
major	step	forwards	to	acknowledge	that	lifestyle	needs	a	specified	discipline	as	it	limits	
its	voluntarily	and	additional	character.	From	now	on,	the	health	care	system	should	aim	
for	 care	 trajectories	 in	 which	 lifestyle	 is	 an	 integral	 part	 of	 treatment,	 irrespective	 of	
whether	you	are	waiting	for	a	kidney	transplantation,	have	diabetes	or	whether	you	have	
a	(severe)	mental	illness.	Lifestyle	medicine	is	the	answer	to	the	questions	raised	on	how	
to	achieve	‘normal’	eating	and	activity	behaviour	in	the	current	‘abnormal’	environment,	
which	leads	to	the	high	multi-morbidity	in	our	modern	society.
	 The	 question	 arises	whether	 treating	 lifestyle	 in	 the	 SMI	 population	 differs	 from	
treating	lifestyle	in	the	general	population.	Of	course,	in	treating	SMI	patients,	we	should	
respect	symptoms	of	their	mental	illness	such	as	a	depressed	mood,	lack	of	initiative	or	
having	 cognitive	deficits8	 and	 the	well-known	 side	 effects	 of	 antipsychotic	medication.	
This	 requires	 professionals	 to	 have	 insight	 and	 skills	 in	 how	 to	work	 along	with	 these	
symptoms.	SMI	patients	may	experience	difficulties	in	clear	communication	about	physical	
complaints	as	a	result	of	cognitive	deficits9,	which	requires	professionals	to	rely	more	on	
physical	measures.	We	should	also	understand	that	patients’	experience	of	social	isolation	
may	withhold	them	from	asking	someone	to	go	for	a	walk	or	joining	a	public	gym.	Since	
only	a	small	number	of	SMI	patients	have	a	regular	 job,	most	of	them	miss	out	on	the	
opportunities	that	employers	offer	to	work	on	health	issues	and	it	limits	patients’	budgets	
to	spend	on	healthy	food	products	or	sport	equipment.	However,	these	arguments	may	
also	apply	to	other	populations	such	as	elderly,	persons	with	a	cognitive	impairment	or	
persons	with	a	low	social-economic	status.	In	general,	many	persons,	with	our	without	a	
certain	disorder	or	disability,	struggle	to	become	and	stay	physically	healthy.	We	should	
respect	 SMI	 patients’	 vulnerabilities,	 but	 if	 we	 experience	 too	much	 empathy	 for	 the	
vulnerability	of	this	population,	we	may	withhold	them	from	the	care	they	need.	And	that	
is	not	helpful	for	anyone.	
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Changing physical health of the (SMI) population is a long-term endeavor: 
large efforts may result in seemingly small effects
It	is	important	to	acknowledge	that	efforts	to	implement	lifestyle	interventions	and	improve	
(physical)	health	in	SMI	patients	seem	large,	while	results	in	terms	of	improved	physical	
health	until	now	seem	to	be	small	(Chapter 3)	or	non-existing	(Chapter 7).	Before	lifestyle	
interventions	can	be	fully	 integrated	in	mental	health	care	practice,	changes	 in,	among	
others,	the	environment	and	in	implementers’	(i.e.	staff	members)	perceived	psychosocial	
barriers	(Chapter 9)	are	required.	Enabling	these	changes	will	take	a	prolonged	period	of	
time.	Therefore,	in	studying	the	effectiveness	of	lifestyle	interventions,	we	should	follow	
the	example	of	the	lifestyle	studies	in	the	field	of	diabetes,	which	often	have	a	duration	of	
three	till	six	years10,11.	We	assume	that	prolonged	implementation	will	result	in	structural	
embedding	in	daily	clinical	practice	and	create	a	feeling	of	ownership	in	staff	members,	
instead	of	them	labeling	the	intervention	as	an	additional	temporary	routine	for	research	
purposes	only.	As	one	nurse	in	the	LION	study	said	“We do it for the trial. When the trial 
has ended, we just start doing our own routines again”.	Increased	feelings	of	ownership	
will	lead	to	structurally	initiating	and	promoting	(lifestyle)	changes.
	 Another	point	we	should	be	aware	of	 is	 the	fact	that	 it	 takes	time	for	patients	to	
get	 motivated,	 to	 translate	 this	 motivation	 into	 actual	 behavior	 change,	 and	 for	 the	
healthy	behaviors	to	eventually	result	in	physical	health	gains.	We	should	not	be	baffled	
by	minimal	results,	but	keep	in	mind	that	structurally	changing	the	physical	health	of	the	
(SMI)	population	is	a	long-term	endeavor	of	which	convincing	results	may	only	be	visible	
after	many	years12.	 In	that	sense,	the	SMI	populations	does	not	differ	from	the	general	
population.

Multiple benefits of lifestyle interventions
The	focus	of	this	thesis	is	on	changing	lifestyle	behaviors	with	the	aim	to	improve	patients’	
physical	 health	 and	 by	 that	 possibly	 increase	 their	 life	 expectancy.	 One	 important	
advantage	of	tackling	lifestyle	is	its	impact	on	multiple	disorders	simultaneously,	whereas	
pharmacotherapy,	although	effective	in	improving	physical	health	parameters13,14,	mainly	
targets	symptoms	or	risk	factors	of	a	single	disorder.	
	 From	 a	medical	 perspective,	 lifestyle	 changes	 impact	 numerous	 (physical)	 health	
outcomes.	 Increasing	 physical	 activity	 can	 enhance	 mental	 wellbeing	 by	 improving	
mood	and	 self-perceptions	and	decreasing	depression	and	anxiety15,	 and	decrease	 the	
risk	 of	 cognitive	 decline	 and	 dementia16.	 Performing	 regular	 physical	 activity	 improves	
musculoskeletal	fitness,	which	is	increasingly	related	to	lower	risks	of	developing	chronic	
diseases	 and	 improvements	 in	 overall	 health	 status	 and	 quality	 of	 life17,18.	 Changing	
lifestyle	 behaviors	 can	 decrease	 patients’	 prescribed	 doses	 of	medication	 for	 illnesses	
such	 as	 diabetes,	 increased	 cholesterol	 levels	 or	 high	 blood	 pressure	 and	 in	 the	most	
ideal	 situation,	 even	prevent	prescription	 at	 all.	Quitting	 smoking	 can	 lead	 to	 reduced	
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doses	of	olanzapine	and	clozapine	by	30%	and	50%,	respectively19,	and	quitting	caffeine	
intake	can	decrease	doses	of	clozapine	by	50%20.	Lowering	the	number	and/or	dose	of	
prescribed	 medication	 can	 decrease	 the	 side-effects	 experienced	 by	 patients,	 lower	
health	care	costs	and	even	decrease	environmental	waste	by	means	of	less	excretion	of	
active	pharmaceutical	ingredients	and	disposal	of	unwanted	leftovers21.	
	 Another	 advantage	 of	 tackling	 lifestyle	 is	 its	 influence	 on	many	 other	 important	
domains	in	patients’	lives.	Even	when	lifestyle	changes	do	not	directly	lead	to	improved	
physical	 health	 outcomes,	 from	 a	 human	 being	 perspective,	 targeting	 lifestyle	 may	
contribute	to	a	more	fulfilling	and	meaningful	life.	Staff	members	and	patients	at	one	site	
in	the	ELIPS	trial	grouped	together	to	practice	for	an	official	15-20	kilometers	walking	tour	
in	 their	 province.	 Alongside	 the	 expected	physical	 improvements,	 such	 an	 activity	 can	
provide	participants	with	short	and	long-term	goals,	experiences	of	success,	an	increase	
in	 levels	of	confidence,	social	contacts,	 fresh	air	and	sunlight	(vitamin	D),	and	 it	makes	
them	part	of	the	community.	Healthy	behaviors	can	also	be	integrated	in	wishes,	goals	
or	plans	patients	already	have,	instead	of	being	the	main	goal.	Health	care	professionals	
can	guide	patients	to	turn	their	wish	or	goal	into	a	plan	in	which	they	integrate	lifestyle	
activities.	For	example,	a	goal	 to	get	a	 (voluntary)	 job	can	be	accompanied	by	thinking	
of	active	ways	to	get	to	the	job	(i.e.	walking,	by	bike)	and	healthy	options	for	the	lunch	
taken.	Therefore,	the	benefits	of	lifestyle	interventions	definitely	outweigh	the	benefits	of	
pharmacotherapy.
	 The	 largest	benefit	for	patients	to	change	their	 lifestyle	could	 lie	 in	their	personal	
motivation.	Whereas	professionals	may	advocate	for	lifestyle	interventions	by	summing	up	
the	expected	physical	health	gains	in	terms	of	waist	circumference,	BMI	or	lab	outcomes,	
patients	could	be	highly	motivated	by	the	personal	goals	that	drive	them:	“So I will be able 
to play with my grandchildren”,	“So I will be able to go to the supermarket by myself”	and	
“So I will feel pretty again”	(statements	made	by	patients	when	asked	for	their	motivation	
to	target	lifestyle	-	the	LION	trial).	

METHODOLOGICAL ASPECTS

Pragmatic versus explanatory trials
Both	 the	 ELIPS	 and	 LION	 trial	 were	 designed	 as	 pragmatic	 (effectiveness)	 instead	 of	
explanatory	 (efficacy)	 trials,	 studying	 the	 interventions	 under	 usual	 rather	 than	 ideal	
circumstances22.	 The	 advantage	 of	 pragmatic	 trials	 is	 the	 increased	 external	 validity	
since	 outcomes	 indicate	 what	 is	 attainable	 in	 real-world	 settings.	 However,	 outcomes	
of	 interventions	 studied	 in	 pragmatic	 trials	 can	 be	 less	 convincing	 than	 outcomes	 of	
the	same	programs	studied	 in	explanatory	 trials.	 For	example,	 in	 the	field	of	diabetes,	
despite	convincing	results	of	certain	diabetes	prevention	programs	in	explanatory	trials,	
the	effects	of	these	programs	were	substantially	lower	when	studied	in	daily	practice23.	In	
addition,	in	pragmatic	trials	it	can	be	difficult	to	disentangle	the	effect	of	the	intervention	
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itself	 from	the	effect	the	degree	of	 implementation	had	on	the	outcomes.	Therefore,	 I	
would	highly	recommend	to	include	a	process	evaluation	as	a	substantial	component	of	
pragmatic	trials	or	switch	to	a	combined	design	in	which	the	clinical	effectiveness	and	the	
implementation	 intervention	or	 strategy	are	 simultaneously	 tested,	a	 so	 called	 ‘Hybrid	
Type	2’	design24.	An	advice	for	researchers	and	policy	makers	would	be	to	pay	attention	
to	the	type	of	study	design	used	when	comparing	the	effectiveness	of	different	(lifestyle)	
interventions.	

Use of regular care data  
The	 studies	 presented	 in	 this	 thesis	 used	 routine	 care	 data	 that	 were	 gathered	 for	
treatment	 purposes	 and	were,	 by	 anonymizing	 the	 data,	made	 available	 for	 scientific	
research.	A	huge	advantage	of	using	these	data	 is	the	limited	burden	on	patients,	staff	
and	budgets.	The	downside	of	using	data	collected	for	care	purposes	is	the	limited	control	
over	data	collection	and	its	quality.	Several	forms	of	bias	may	have	influenced	the	quality	
of	research	and	should	therefore	be	addressed	here.	
	 First	of	all,	bias	may	exist	due	to	missing	values.	If	we	take	the	ELIPS	trial	(N=736)	as	
an	example	of	a	large	trial	using	Routine	Outcome	Monitoring	(ROM)	data	for	scientific	
purposes,	we	can	conclude	that	missing	values	can	range	between	17%	for	blood	pressure	
and	24%	for	waist	circumference	to	36%	for	lab	outcomes.	In	approximately	10%	of	the	
cases,	participants	had	a	weight	measure,	but	lacked	a	waist	circumference	measure.	ROM	
nurses	explained	that	measuring	waist	circumference	can	be	a	challenge,	especially	when	
male	nurses	have	 to	 conduct	 such	an	 intimate	physical	measure	with	 female	patients.	
The	high	percentage	of	missing	 lab	values	 is	not	surprising	since	 lab	measures	request	
an	additional	effort	 to	 (plan	 to)	visit	a	 laboratory,	even	despite	ROM	nurses’	efforts	 to	
stimulate	and	gently	 remind	patients.	However,	we	have	used	 statistical	methods	 that	
can	handle	missing	data	(i.e.	multilevel	linear	mixed	model	analyses),	therefore	we	have	
reduced	bias	by	including	as	many	participants	as	possible	and	not	selecting	only	those	with	
complete	data.	Another	consequence	of	missing	data	is	the	potential	misclassification	of	
the	metabolic	syndrome.	Our	calculations	showed	that	when	physical	or	lab	values	were	
missing,	classification	based	on	medication	use	only	would	yield	43-50%	misclassifications	
for	HDL	cholesterol	and	triglycerides.	In	order	to	limit	misclassification	bias,	we	have	only	
classified	those	participants	of	whom	at	least	the	physical	or	lab	value	is	known.		
	 Secondly,	 in	 clinical	 practice,	 measurement	 variation	 may	 arise	 due	 to	 practical	
issues.	For	example,	in	measuring	weight,	patients	wear	more	heavy	clothes	in	winter	as	
compared	to	summer	or	patients	may	refuse	to	take	off	their	jacket	or	shoes.	Differences	
in	 patients’	 height	 existed	 over	 multiple	 measurements,	 sometimes	 raising	 up	 to	 8	
centimeters,	which	 questions	whether	 standardized	methods	were	 used.	 Also,	 several	
methods	exist	to	measure	waist	circumference:	it	can	be	measured	in	standing	position	
at	the	end	of	an	expiration	using	a	non-stretching	tape	placed	on	1.	halfway	between	iliac	
crest	and	lowest	rib,	2.	at	the	umbilicus,	3.	at	the	‘noticeable	waist	narrowing’	or	4.	just	



186

Chapter 10

above	 the	 right	 ilium	on	 the	midaxillary	 line25,26.	 Although	ROM	nurses	 are	 repeatedly	
trained	 and	 received	 clear	 instructions	 before	 conducting	 the	 measurements	 in	 the	
trials,	variation	in	measurements	could	have	arisen	if	pre-	and	post-measurements	were	
conducted	by,	for	example,	newly	introduced	ROM	nurses	who	may	have	used	a	slightly	
different	method.
	 Third,	 it	 is	 plausible	 that	 report	 bias	 interfered	 in	 case	 of	 lab	 tests.	 For	 example,	
the	fasting	state	of	lab	values	should	be	routinely	indicated	on	the	lab	form.	Data	of	the	
ELIPS	trial	showed	that	83%	of	the	lab	values	were	indicated	as	‘fasting’	(≥8	hours	after	
last	meal),	7%	were	‘non-fasting’	and	in	10%	of	the	cases	the	lab	status	was	unknown.	
However,	 in	 practice,	 it	 is	 questionable	 whether	 participants	 that	 were	 indicated	 as	
having	fasting	lab	values	were	actually	fasting,	when	their	lab	visit	was	scheduled	in	the	
afternoon.
	 Finally,	 we	 should	 not	 forget	 the	 participant	 selection	 bias	 that	 occurs	 in	 data	
collection	 of	 ROM	 screenings	 in	 general.	 Data	 are	 stored	 for	 participants	 that	 actively	
participate	in	ROM	screenings,	therefore	the	SMI	population	that	refuses	ROM	screenings	
are	automatically	excluded	 from	trials	based	on	regular	care	data.	Limited	data	on	the	
patients	 lacking	 ROM	 screenings	 exist,	 although	 preliminary	 analyses	 comparing	 ROM	
(PHAMOUS)	data	and	administrative	data	from	health	care	 institutions	 in	the	Northern	
Netherlands	(Psychiatric	Case	Register	Northern-Netherlands)	suggest	that	the	patients	
who	 receive	 psychiatric	 care	 but	 do	 not	 participate	 in	 ROM	 (PHAMOUS),	 have	 lower	
health	care	costs,	which	may	suggest	that	they	are	less	severely	mentally	ill27.	Of	course,	
participant	selection	bias	occurs	in	all	RCTs	collecting	participant	data	as	well.	

WHERE TO GO FROM HERE: FUTURE PERSEPCTIVES

Based	on	all	the	experiences	so	far,	where	do	we	have	to	go	from	here?	Many	practical	
implications	 for	 the	 mental	 health	 care	 practice	 following	 this	 thesis	 are	 listed	 and	
described	in	detail	in	Chapter 9.	If	we	want	to	ban	diseases	of	prosperity	such	as	obesity	
and	diabetes	in	general,	 I	am	convinced	that	the	most	effective	manner	is	to	create	an	
overall	healthy	living	environment	with	limited	unhealthy	food	products	and	substances,	
and	 with	 multiple	 situations	 that	 challenge	 individuals	 to	 be	 physically	 active.	 The	
government	 should	 play	 a	 crucial	 role	 in	 establishing	 such	 an	 environment,	mainly	 by	
banning	promotion	of	unhealthy	food	products.	 It	 is	counterproductive	that	“For	every	
US$1	 spent	 by	 the	WHO	 to	 improve	 nutrition,	 US$500	 is	 spent	 by	 the	 food	 industry	
on	 promoting	 processed	 foods”28.	Within	 the	mental	 health	 care	 setting,	 government	
agencies	 should	monitor	 the	 integration	 of	 somatic	 care	 into	mental	 health	 care	 and	
reward	or	sanction	based	on	the	outcome.	Without	monitoring,	rewards	and	sanctions,	
in	my	opinion,	no	structural	changes	can	be	expected	in	the	mental	health	care	setting.	
The	 necessity	 to	 take	 lifestyle	more	 seriously	 in	 clinical	 practice	 and	 establish	 lifestyle	
medicine	as	 a	discipline	means	 that	 it	 should	be	 integrated	 in	 the	 regular	 educational	
program	of	future	nurses	and	medical	doctors,	including	psychiatrists.	Since	the	applied	
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science	profession	 ‘lifestyle	 coach’	 is	 relatively	 new,	we	 should	 integrate	 and	 root	 this	
profession	within	the	mental	health	care	teams.	Lifestyle	coaches’	specific	knowledge	and	
skills,	and	the	fact	that	lifestyle	is	their	priority,	are	needed	to	support	health	care	teams	
to	integrate	lifestyle	in	patients’	treatment.	We	are	(and	should	be!)	working	towards	a	
future	in	which	care	professionals	can	no	longer	neglect	lifestyle.
	 From	now	on,	 in	 designing	 interventions,	we	 should	 intervene	on	multiple	 levels	
simultaneously	 as	 the	 key	 to	 successful	 lifestyle	 interventions	 in	 psychiatry	 lies	 in	
an	 interplay	 between	 (individual-based)	 interventions,	 the	 implementers	 of	 these	
interventions	 and	 the	 physical	 and	 organizational	 environment.	 This	 requires	 broad	
interventions	and	different	study	designs,	 for	which	collaboration	with	 implementation	
scientists	should	be	sought.	We	can	investigate	the	value	of,	for	example,	Hybrid	Type	2	
study	designs,	which	claim	to	combine	the	testing	of	clinical	effectiveness	of	interventions	
and	 implementation	strategies24,	and	explore	how	this	will	work	out	 in	practice.	As	we	
have	argued	that	improving	lifestyle	behavior	may	take	a	long	period	of	time,	we	need	
study	designs	with	a	prolonged	duration	(e.g.	3-6	years)	to	test	 long-term	outcomes	of	
lifestyle	interventions	that	have	had	time	to	sufficiently	embed	in	clinical	practice.	Funding	
agencies	will	need	to	increase	budgets	and	allow	for	longer	project	duration.	
	 For	measuring	 the	 effects	 of	 lifestyle	 interventions	 on	 actual	 behavior,	 objective	
measures	 for	 physical	 activity	 (e.g.	 Actigraph,	 pedometer)	 are	 available	 although	
measuring	diet	 intake	 in	 this	population	 is	very	difficult	due	to	cognitive	deficits	and	a	
potentially	disabled	insight.	If	future	research	can	reveal	a	simple	but	objective	measure	
to	unravel	dietary	patterns	and	nutrient	 intake,	 it	would	be	of	utmost	value	for	clinical	
practice	 and	 research.	 Finally,	 it	would	 be	 of	 value	 to	model	 the	 long-term	 gains	 that	
lifestyle	interventions	may	have	beyond	potential	physical	health	gains,	in	order	to	better	
estimate	the	expected	societal	gains,	especially	in	a	costly	field	like	psychiatry.

CONCLUSION 

Given	 the	 substantial	 contribution	 of	 unhealthy	 lifestyle	 behaviors	 to	 the	 worrisome	
physical	 health	 of	 patients	 with	 a	 severe	 mental	 illness,	 targeting	 lifestyle	 behaviors	
should	be	an	integral	part	of	the	treatment	in	this	population.	Changing	the	obesogenic	
environment	 of	 residential	 SMI	 patients	 can	 already	 lead	 to	 improvements	 in	 physical	
health,	 although	maintaining	 improvements	 is	 a	 challenge.	An	 intervention	addressing	
patients’	self-management	by	using	a	lifestyle	web	tool,	did	not	result	in	improvements	
in	patients’	physical	health	but	increased	patients’	motivation	to	change	dietary	habits,	
which	 can	 be	 considered	 the	 first	 step	 in	 behavioral	 change.	 The	 key	 to	 successfully	
introducing	and	embedding	healthy	lifestyle	 in	mental	health	care	practice	may	lie	 in	a	
combination	of	interventions	focused	on	the	individual	patient,	on	the	implementers	of	
these	interventions	and	on	the	living	environment	and	organizational	context.	Along	this	
course,	we	should	not	be	baffled	by	minimal	results,	but	keep	in	mind	that	structurally	
changing	the	physical	health	of	the	(SMI)	population	is	a	long-term	endeavor.
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SUMMARY

In	this	thesis,	we	have	studied	how	lifestyle	behaviors	in	severe	mentally	ill	(SMI)	patients	
could	be	 improved	within	regular	mental	health	care	practice	with	the	aim	to	 improve	
patients’	physical	health.	We	have	conducted	two	pragmatic	randomized	controlled	trials	
in	which	we	 targeted	 patients’	 obesogenic	 (obesity	 promoting)	 environment	 and	 self-
management	skills	 in	two	different	SMI	populations.	Finally,	we	have	discussed	 lessons	
learned	in	introducing	these	lifestyle	interventions	in	daily	clinical	mental	health	practice.

Part I  Targeting the obesogenic environment of residential SMI patients:  
 the ELIPS study

Physical health
In	 the	 Effectiveness	 of	 Lifestyle	 Interventions	 in	 PSychiatry	 (ELIPS)	 trial	 (N=814),	 we	
targeted	small	changes	in	the	obesogenic	environment	of	residential	patients	to	improve	
their	 cardiometabolic	 health.	 Lifestyle	 coaches	 trained	 mental	 health	 (MH)	 nurses	 to	
change	 the	environment	of	 the	 facility	with	 regard	 to	diet	and	physical	activity	and	 to	
implement	new	lifestyle	activities.	In	Chapter 3,	we	showed	that	this	approach	has	the	
potential	 to	 produce	 small	 but	 clinically	 relevant	 reductions	 in	 patients’	 adiposity	 and	
thereby	reduce	cardiometabolic	risk.	The	lifestyle	intervention	also	resulted	in	improved	
physical	 fitness	 (Chapter 5),	which	might	 partly	 explain	 the	 improvements	 in	 patients’	
physical	health.	However,	it	was	difficult	to	maintain	the	improvements	when	MH	nurses	
were	 no	 longer	 guided	 by	 external	 lifestyle	 coaches	 (Chapter 3 & 5).	 Changing	 the	
obesogenic	environment	of	residential	facilities	should	be	considered	a	prerequisite	for	
improving	patients’	health,	but	a	more	integrated	approach	of	multiple	targets,	including	
individual-based	interventions	that	explicitly	target	patients’	lifestyle	behaviors,	might	be	
necessary.

Mental health
In Chapter 4,	we	 showed	 that	 the	ELIPS	 intervention	did	not	 lead	 to	 improvements	 in	
mental	well-being	with	regard	to	depressive	and	psychotic	symptoms,	social	functioning	
and	quality	of	life.	The	intervention	slightly	lowered	patients’	quality	of	life,	although	this	
may	be	due	to	higher	baseline	levels	of	quality	of	life	in	the	intervention	group,	and	slightly	
increased	depressive	symptoms	(clinical	care	facilities)	and	psychotic	symptoms	(sheltered	
facilities).	 Improvements	 in	physical	 fitness	were	associated	with	 improvements	 in	 the	
negative	symptoms	passive-apathetic	social	withdrawal	and	lack	of	spontaneity	and	flow	
of	conversation,	although	caution	in	interpretation	is	needed	due	to	the	small	sample	size 
(Chapter 5).	The	interaction	between	changing	lifestyle	behaviors	and	mental	well-being	
is	an	interesting	one	and	should	be	studied	further.	
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Part II Multidimensional lifestyle intervention for SMI outpatients:  
 the LION study

Physical health
In	the	Lifestyle	Interventions	for	severe	mentally	ill	Outpatients	in	the	Netherlands	(LION)	
trial	(N=244),	we	facilitated	MH	nurses	with	training	in	motivational	interviewing	and	a	web	
tool	to	target	(motivation	to	change)	lifestyle	behaviors	in	SMI	outpatients	by	increasing	
their	 self-management	 skills	 during	 regular	 care	 visits.	 In Chapter 7,	we	 showed	 that,	
even	though	most	patients	wished	to	improve	their	diet	or	physical	activity	behaviors,	this	
multidimensional	lifestyle	approach	did	not	lead	to	improvements	in	abdominal	adiposity	
and	other	cardiometabolic	risk	factors.	Even	patients	who	were	most	active	in	the	use	of	
the	web	tool	did	not	improve	in	physical	health,	although	this	could	have	been	a	power	
issue.	However,	the	intervention	did	increase	patients’	motivation	to	change	their	dietary	
behaviors,	which	can	be	considered	the	first	step	towards	lifestyle	change.

Economic evaluation
Cost-effectiveness	 analyses	 and	 budget-impact	 analyses	 showed	 that	 the	 justification	
to	 implement	 this	 lifestyle	 intervention	 in	 regular	mental	health	 care	 cannot	be	 found	
in	a	short	term	financial	advantage	(Chapter 8).	Rather,	the	unmet	needs	of	the	patient	
population	and	potential	long-term	health	gains	should	be	valued	as	important	factors	in	
the	decision	to	implement	lifestyle	interventions	in	clinical	mental	health	practice.	

Part III Lessons learned from two large pragmatic lifestyle interventions
It	 is	of	great	 importance	 to	 look	beyond	 the	conclusions	on	 the	effectiveness	of	 these	
interventions	 and	 learn	 from	 barriers	 and	 facilitators	 that	 may	 have	 influenced	 the	
implementation	of	these	lifestyle	interventions	in	daily	clinical	practice.	In	Chapter 9,	we	
have	discussed	lessons	learned	in	introducing	lifestyle	interventions	in	long-term	psychiatric	
care	based	on	the	ELIPS	and	LION	trials.	We	did	this	according	to	the	determinants	specified	
in	process	evaluation	 frameworks,	 i.e.	on	 the	 level	of	 the	participant,	 the	 intervention	
program,	the	implementers,	the	mental	health	care	organization	and	the	socio-political	
context.	The	most	valuable	lesson	is	that	we	should	intervene	simultaneously	on	multiple	
levels	of	the	system:	we	assume	that	the	key	to	successfully	introducing	and	embedding	
healthy	lifestyle	in	mental	health	care	practice	is	a	combination	of	interventions	focused	
on	the	individual	patient,	on	the	implementers	of	these	interventions	and	on	the	living	
environment	and	organizational	context.	

Chapter 10	provides	a	general	discussion	of	the	studies	discussed	in	this	thesis.	Overall,	
this	 thesis	 indicates	 that	 lifestyle	 interventions	 are	 feasible	 for	 SMI	 patients	 in	 regular	
mental	health	care	settings,	but	adaptations	in	the	mental	healthcare	setting	are	needed	
to	enlarge	and	maintain	outcomes.	
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Patiënten met een ernstig psychiatrische aandoening (EPA)
In	 Nederland	 zijn	 er	 ongeveer	 160.000	 volwassenen	 die	 een	 diagnose	 hebben	 voor	
een	 ernstig	 psychiatrische	 aandoening	 (EPA).	 Twee-derde	 van	 de	 EPA-populatie	 is	
gediagnosticeerd	met	een	psychotische	stoornis	zoals	schizofrenie.	Deze	patiënten	ervaren	
veelal	 verscheidene	periodes	met	 positieve	 symptomen	 (zoals	wanen,	 hallucinaties	 en	
verwarde	 gedachtes),	 negatieve	 symptomen	 (zoals	 afgevlakte	 emotie,	 initiatiefverlies	
en	 sociale	 teruggetrokkenheid)	 en	 cognitieve	 achteruitgang	 (zoals	 moeilijkheden	 met	
plannen,	en	aandachts-	en	geheugenproblemen).	Een	derde	van	de	EPA-patiënten	heeft	
een	diagnose	zoals	depressie,	een	persoonlijkheidsstoornis,	autisme	of	een	angststoornis1.
	 De	 lichamelijke	 gezondheid	 van	 EPA-patiënten	 is	 alarmerend:	 45-55%	 heeft	
overgewicht	 of	 obesitas	 en	 10-15%	 heeft	 diabetes	 type	 2.	 Deze	 percentages	 zijn	 vier	
keer	hoger	dan	in	de	algemene	populatie	en	de	levensverwachting	van	EPA-patiënten	is	
gemiddeld	13-30	 jaar	 lager.	De	bijwerkingen	van	de	medicatie	die	patiënten	gebruiken	
voor	 hun	mentale	 aandoening,	 de	 symptomen	 die	 bij	 de	mentale	 ziekte	 horen	 (zoals	
initiatiefverlies)	 en	 een	 ongezonde	 leefstijl	 dragen	 bij	 aan	 de	 ongezonde	 lichamelijke	
gezondheid.	Uit	onderzoek	blijkt	dat	EPA-patiënten	in	het	algemeen	ongezond	eten	(veel	
vet	 en	 suikers,	 weinig	 groente,	 fruit	 en	 vezels),	 weinig	 bewegen,	 dagelijks	 veel	 zitten,	
en	 veel	 roken	 en	 verslavende	 middelen	 gebruiken.	 Studies	 hebben	 aangetoond	 dat	
leefstijlinterventies	die	gericht	zijn	op	het	verbeteren	van	voeding	en	beweeggedrag	bij	
EPA-patiënten	kunnen	leiden	tot	een	verbetering	in	lichamelijke	gezondheid.
	 In	 dit	 proefschrift	 hebben	 we	 onderzocht	 hoe	 we	 in	 de	 dagelijkse	 geestelijke	
gezondheidszorg	 in	 Noord-Nederland	 het	 leefstijlgedrag	 van	 EPA-patiënten	 kunnen	
veranderen	met	het	doel	om	hun	lichamelijke	gezondheid	te	verbeteren.	Hierbij	hebben	
we	rekening	gehouden	met	de	omgeving	waarbinnen	de	interventies	plaatsvinden	en	de	
professionals	die	de	interventies	uiteindelijk	zullen	uitvoeren.	

Het veranderen van de obesogene omgeving 
EPA-patiënten	die	niet	in	staat	zijn	om	zelfstandig	te	wonen,	verblijven	in	een	beschermde	
of	 klinische	 woonvorm	 van	 een	 geestelijke	 gezondheidszorginstelling.	 Een	 groot	 deel	
van	 deze	 woonvormen	 kan	 beschreven	 worden	 als	 een	 overgewicht-bevorderende	
(obesogene)	omgeving:	er	is	sprake	van	een	ongezond	voedselaanbod	en	er	zijn	weinig	
mogelijkheden	 tot	 lichamelijke	 activiteit.	 In	 het	 onderzoek	 Effectiveness of Lifestyle 
Interventions in PSychiatry (ELIPS)	hebben	we	gekeken	of	het	gezonder	maken	van	deze	
obesogene	 omgeving	 door	 veranderingen	 in	 het	 voedsel-	 en	 beweegaanbod	 aan	 te	
brengen,	ervoor	zorgt	dat	patiënten	lichamelijk	gezonder	worden.	
	 Leefstijlcoaches	 van	 de	 Hanze	 Hogeschool	 Groningen	 ondersteunden	 gedurende	
drie	maanden	 teams	 van	 verpleegkundigen,	 woonbegeleiders	 en	 teamleiders	 om	 hen	
te	leren	hoe	de	omgeving	van	bewoners	gezonder	kon	worden	gemaakt.	Per	woonvorm	
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werd	er	een	leefstijlplan	opgesteld	waarin	stond	beschreven	welke	veranderingen	er	 in	
het	 voedsel-	 en	 beweegaanbod	 zouden	 komen,	welke	 leefstijlactiviteiten	 zouden	 gaan	
plaatsvinden	en	welke	structurele	veranderingen	er	zouden	komen	in	de	organisatie	om	
zo	de	van	tevoren	vastgestelde	leefstijldoelen	te	halen.	Na	drie	maanden	vertrokken	de	
leefstijlcoaches	en	waren	de	teams	zelf	verantwoordelijk	voor	de	gezonde	omgeving.	
 In hoofdstuk 3	laten	we	zien	dat	het	veranderen	van	de	obesogene	omgeving	in	een	
omgeving	met	meer	gezonde	opties,	leidde	tot	een	kleine	verbetering	in	de	lichamelijke	
gezondheid	 van	 patiënten.	Daarnaast	 leidde	 de	 interventie	ook	 tot	 een	 verbetering	 in	
lichamelijke	fitheid,	en	deze	verbetering	leek	een	relatie	te	hebben	met	een	verbetering	in	
enkele	negatieve	symptomen	(hoofdstuk 5).	Alle	verbeteringen	verdwenen	echter	zodra	
de	steun	van	leefstijlcoaches	na	drie	maanden	wegviel	en	stafleden	zelf	verantwoordelijk	
waren	 voor	 het	 creëren	 en	 behouden	 van	 een	 gezonde	 omgeving.	 Als	we	 kijken	 naar	
het	 effect	 van	 de	 interventie	 op	 de	mentale	 gezondheid	 van	 patiënten,	 dan	 bleek	 de	
interventie	de	kwaliteit	van	 leven	 licht	te	verlagen,	terwijl	er	een	kleine	verhoging	was	
van	de	depressieve	symptomen	(bij	patiënten	in	de	klinische	woonvorm)	en	psychotische	
symptomen	(bij	patiënten	in	de	beschermde	woonvorm;	hoofdstuk 4).	
	 Hieruit	kunnen	we	concluderen	dat	het	veranderen	van	de	obesogene	omgeving	in	
een	gezondere	omgeving	kan	leiden	tot	verbeteringen	in	de	lichamelijke	gezondheid	van	
EPA-patiënten,	maar	dat	het	structureel	volhouden	van	deze	verbeteringen	een	uitdaging	
is.	Een	gezonde	leefomgeving	lijkt	een	voorwaarde	voor	het	veranderen	van	leefstijlgedrag,	
maar	gezien	de	kleine	effecten	van	de	interventie,	zullen	we	op	zoek	moeten	naar	een	
meer	gecombineerde	benadering	met	leefstijlinterventies	die	zich	specifiek	richten	op	het	
leefstijlgedrag	van	individuele	patiënten.	

Training en een webtool voor verpleegkundigen
EPA-patiënten	 die	 zelfstandig	 wonen,	 worden	 tijdens	 hun	 behandeling	 gemiddeld	
twee	 tot	 vier	 keer	 per	 maand	 bezocht	 door	 hun	 persoonlijk	 begeleider,	 meestal	 een	
verpleegkundige	 gespecialiseerd	 in	 de	 geestelijke	 gezondheid.	 Het	 veranderen	 van	 de	
leefstijl	 van	deze	 groep	EPA-patiënten	 vraagt	om	meer	 zelfmanagement,	 doordat	deze	
groep	in	vergelijking	met	EPA-patiënten	in	een	woonvorm,	zelfstandig	woont	en	minder	
contact	heeft	met	zorgprofessionals.	 In	het	onderzoek	Lifestyle Interventions for severe 
mentally ill Outpatients in the Netherlands	(LION)	onderzochten	we	of	verpleegkundigen	
na	 een	 training	 in	motiverende	 gespreksvoering	 en	met	 behulp	 van	 een	webtool	met	
daarin	 leefstijlkennis	 en	 methoden	 voor	 gedragsverandering,	 patiënten	 tijdens	 de	
reguliere	behandelbezoeken	konden	motiveren	om	hun	leefstijl	te	verbeteren,	om	zo	hun	
lichamelijke	gezondheid	te	verbeteren.	
	 In	de	webtool	brachten	patiënten	allereerst	hun	leefstijlgedrag	in	kaart	door	vragen	
te	 beantwoorden	 over	 onder	 andere	 hun	 voeding,	 beweging,	 middelengebruik	 en	
persoonlijke	hygiëne.	De	webtool	gaf	met	behulp	van	stoplichtkleuren	aan	of	de	gedragingen	
gezond	(groen),	ongezond	(rood)	of	niet	gezond/niet	ongezond	(oranje)	waren.	Op	basis	
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hiervan	 stelden	 patiënten	 een	 leefstijlplan	 op	met	 concrete	 leefstijldoelen.	 Tijdens	 de	
reguliere	behandelbezoeken	werd	de	webtool	erbij	gepakt	om	de	gestelde	leefstijldoelen	
te	evalueren	en	mogelijk	bij	te	stellen.	Na	een	half	jaar	werd	het	leefstijlgedrag	nogmaals	
in	kaart	gebracht	en	kon	het	leefstijlplan	worden	bijgesteld.	De	patiënten	waren	leidend	
tijdens	de	 interventie	en	verpleegkundigen	coachten	hen	met	behulp	van	motiverende	
gespreksvoeringstechnieken.
 In Hoofdstuk 7	toonden	we	aan	dat	de	interventie	niet	leidde	tot	een	verbetering	van	
de	lichamelijk	gezondheid	van	patiënten,	ondanks	het	feit	dat	zij	wel	doelen	stelden	om	
hun	voeding	en	beweeggedrag	te	verbeteren.	Na	de	interventie	bleek	de	motivatie	van	
patiënten	om	hun	voedingsgedrag	aan	te	passen,	wel	groter	geworden.	 In	hoofdstuk 8 
hebben	we	gekeken	of	de	winst	van	deze	interventie	eventueel	kon	zitten	in	een	verlaging	
van	maatschappelijke	kosten,	maar	uit	de	kosteneffectiviteitsanalyse	bleek	dat	dit	niet	het	
geval	was.	
	 De	 uitkomsten	 van	 dit	 onderzoek	 kunnen	 op	 verschillende	 manieren	 worden	
geïnterpreteerd.	 Enerzijds	 kan	 het	 zijn	 dat	 de	 interventie	 überhaupt	 niet	 leidt	 tot	 een	
betere	gezondheid,	in	ieder	geval	niet	binnen	het	jaar	dat	deze	interventie	liep.	Anderzijds	
kan	het	ook	zijn	dat	de	interventie	wel	zou	kunnen	werken	maar	dat	deze	niet	(voldoende)	
is	 uitgevoerd,	 bijvoorbeeld	 doordat	 verpleegkundigen	tijdsgebrek	 ervaarden	of	 andere	
zaken	 prioriteit	 gaven.	 Op	 basis	 van	 dit	 onderzoek	 kunnen	 we	 ons	 afvragen	 of	 het	
haalbaar	 is	om,	binnen	de	geestelijke	gezondheidszorg	 zoals	deze	nu	georganiseerd	 is,	
verpleegkundigen	te	vragen	om	leefstijl	aan	hun	takenpakket	toe	te	voegen	als	nóg	een	
extra	taak.

Geleerde lessen uit deze onderzoeken en conclusie
Om	 binnen	 de	 geestelijke	 gezondheidszorg	 structureel	 aandacht	 te	 besteden	 aan	 de	
leefstijl	en	lichamelijke	gezondheid	van	EPA-patiënten,	is	het	nodig	dat	interventies	zich	
richten	op	meerdere	lagen	van	het	zorgsysteem.	Leefstijlinterventies	moeten	zich	richten	
op	de	individuele	patiënt	(bv.	gedrag,	motivatie,	doelen),	op	de	attitude	en	gedragingen	van	
degene	die	de	leefstijlinterventie	aanbiedt	of	uitvoert	(bv.	verpleegkundige),	en	er	moet	
binnen	de	organisatie	ruimte	worden	gemaakt	voor	het	uitvoeren	van	leefstijlinterventies	
(uren	beschikbaar	 stellen,	 gezonde	omgeving	 creëren).	Het	 richten	op	 slechts	 één	 van	
deze	lagen	verkleint	de	kans	dat	leefstijl	en	lichamelijke	gezondheid	succesvol	veranderen.	
Men	moet	niet	schrikken	van	het	uitblijven	van	resultaat,	maar	in	het	achterhoofd	houden	
dat	 het	 structureel	 veranderen	 van	de	 gezondheid	 van	 EPA-patiënten	 een	 lange	 adem	
vraagt.	
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En	dan	zit	het	avontuur	er	na	5	jaar	op…	Wat	was	het	mooi,	wat	was	het	moeilijk,	en	wat	
ben	ik	trots	op	het	eindresultaat!	

Allereerst	wil	ik	heel	erg	graag	mijn	promotieteam	bedanken	voor	de	fijne	samenwerking	
en	alles	wat	ik	van	jullie	heb	mogen	leren.
	 Frederike,	 we	 hebben	 samen	 stad	 en	 land	 afgereisd	 om	 onderzoekslocaties	 te	
bezoeken.	 In	 de	 trein	 naar	 de	 uithoeken	 zoals	 Franeker,	 Emmen	of	 Almelo,	 onderweg	
fruitspiesjes	makend.	Als	 je	een	 leefstijlstudie	doet,	kun	 je	 immers	niet	aankomen	met	
een	ongezonde	traktatie…	We	hebben	veel	gesprekken	gevoerd	over	wat	er	te	plannen	
valt	in	een	trial,	en	ik	denk	dat	ik	inmiddels	meer	jouw	kant	op	ben	gekomen.	Hoe	noemen	
we	dat,	voortschrijdend	inzicht,	ervaring,	wijsheid?		Ik	wil	je	heel	erg	bedanken	dat	ik	
altijd	bij	je	kon	binnenlopen,	voor	de	gezellige	gesprekken	en	al	je	hulp	bij	het	herschrijven	
van	 teksten.	Wat	fijn	dat	 je	me	altijd	het	vertrouwen	hebt	gegeven	dat	alles	goed	zou	
komen!
	 Eva,	ik	wil	je	heel	erg	bedanken	voor	alles	wat	je	mij	over	de	wetenschap	en	mezelf	
hebt	geleerd.	Hoewel	ik	het	lastig	vond	dat	je	als	promovendus	af	en	toe	geen	idee	hebt	
waar	je	mee	bezig	bent	en	of	datgene	dat	je	doet	enigszins	goed	is,	liet	je	me	inzien	dat	
die	onzekerheid	bij	je	ontwikkeling	hoort	en	je	helpt	groeien.	Bedankt	dat	je	me	kritische	
vragen	bent	blijven	stellen	om	me	uit	te	dagen	om	verder	te	denken.	Bedankt	dat	je	me	
leerde	dat	niet	alles	direct	tot	resultaat	hoeft	te	leiden,	maar	dat	het	soms	tijd	kost	voor	
dingen	op	hun	plek	vallen.	Laten	we	onder	het	genot	van	een	speciaalbiertje	proosten	op	
een	mooie	afsluiting	van	afgelopen	jaren!
	 Robert,	ik	wil	je	bedanken	voor	je	betrokkenheid	bij	mijn	promotietraject.	Ik	ben	blij	
dat	ik	heb	mogen	leren	van	zowel	jouw	ervaring	in	de	wetenschap	als	jouw	ervaring	in	
het	klinische	veld;	dit	heeft	mijn	proefstuk	een	stuk	beter	gemaakt.	Het	was	prettig	dat	je	
vaak	ook	de	positieve	punten	benoemde,	waardoor	ik	met	vertrouwen	verder	kon	werken	
aan	een	volgende	versie.	Ik	ben	blij	dat	we	goed	knopen	konden	doorhakken	tijdens	de	
overleggen,	maar	dat	er	ook	altijd	ruimte	was	voor	gezelligheid.
	 Ronald,	ik	weet	nog	goed	dat	we	het	eerste	paper	bespraken	en	jij	de	wijze	woorden	
sprak:	“Anne,	het	is	geen	Shakespeare”.	Oftewel,	het	is	geen	proza,	het	is	wetenschap	en	
het	mag	kort	en	krachtig	gerapporteerd	worden.	Ik	weet	niet	of	me	dat	altijd	lukt,	maar	
ik	hou	deze	wijsheid	in	gedachte!	Ik	wil	je	heel	erg	bedanken	dat	je	me	hebt	geleerd	om	
naar	het	grotere	plaatje	te	kijken	en	bedankt	voor	de	nuchtere	en	ontspannen	houding,	
dit	plaatst	veel	dingen	weer	even	in	het	juiste	perspectief.

En	dan	mijn	fantastische	paranimfen.	
	 Leanne,	jij	hebt	mijn	promotietijd	een	heel	stuk	levendiger	gemaakt!	Op	vrijdagmiddag	
“vandaag	gaan	we	écht	op	tijd	naar	huis,	om	4	uur	zitten	we	aan	ons	drankje”,	hoewel	dit	
dan	weer	de	lekkerste	momenten	bleken	toch	om	nog	flink	wat	klusjes	af	te	ronden.	We	
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hebben	geleerd	dat	‘één	biertje’	in	de	Pint	op	zaterdagavond	nooit	bij	één	biertje	blijft,	
maar	dat	hieruit	wel	de	meest	geweldige	avondjes	voortkomen	(6	uur,	de	Drie	Uiltjes…?).	
En	 de	 klassieke	 zondagjes	 in	 de	 Coffee	 Company	 als	 een	 stel	workaholics,	 al	 kwam	 ik	
vooral	voor	de	cheesecake	en	het	gezelschap.	Fijn	dat	we	nu	nog	steeds	kunnen	sparren	
over	werk	en	de	toekomst,	inmiddels	met	een	gezonde	dosis	relativeringsvermogen.
	 Petra,	zodra	er	jong	bloed	op	de	afdeling	komt,	merk	je	ineens	dat	je	afgelopen	jaren	
toch	echt	wel	wat	hebt	geleerd!	Wat	leuk	om	jou	in	het	staartje	van	mijn	PhD	te	leren	
kennen	en	je	een	beetje	wegwijs	in	het	academische	wereldje	te	mogen	maken.	Hoewel	je	
eigen	promotietraject	nog	even	duurt,	zal	dit	niet	anders	dan	voorspoedig	gaan	gezien	je	
tomeloze	enthousiasme,	je	scherpe,	kritische	blik	en	het	gemak	waarmee	je	dingen	regelt.	
Maar	pas	je,	ook	voor	je	kamergenoten,	wel	een	beetje	op	met	al	die	lekkere	taarten	die	
je	bakt?	Heel	leuk	dat	jij	vandaag	naast	me	wil	staan	

Ik	wil	de	leescommissie, Prof.	dr.	W.	Cahn,	Prof.	dr.	A.	Dijkstra	en	Prof.	dr.	B.	van	Meijel,	
heel	hartelijk	bedanken	voor	het	beoordelen	van	mijn	proefschrift.

De	onderzoeken	beschreven	in	dit	proefschrift	hadden	niet	plaats	kunnen	vinden	zonder	
de	hulp	van	onderstaande	mensen.	 Ik	wil	 allereerst	de	deelnemers	heel	erg	bedanken	
voor	hun	inzet,	het	delen	van	persoonlijke	verhalen	en	het	invullen	van	alle	vragenlijsten.	
Daarnaast	 wil	 ik	 alle	 zorgprofessionals,	 ROM-verpleegkundigen,	 teamleiders	 en	
onderzoekscoördinatoren	binnen	het	UCP,	Lentis,	GGZ	Friesland,	GGZ	Drenthe	en	Dimence	
bedanken.	Hoeveel	ik	ook	aan	ieders	hoofd	heb	gezeurd,	heel	veel	dank	voor	alle	tijd	en	
moeite	die	jullie	in	de	onderzoeken	hebben	gestopt!	Sonja	en	Ron,	bedankt	dat	we	met	
jullie	 tool	 aan	de	 slag	mochten	en	bedankt	 voor	de	hulp	bij	 het	ophalen	 van	de	data.	
Ik	wil	ook	de	studenten	Marinde,	Chantal,	Simone,	Marina,	Sophie,	Elin,	Leonie,	Joosje,	
Nicole,	Juliette,	Leon	en	Mark	bedanken.	Jullie	hebben	met	bloed,	zweet	en	tranen	aan	
het	LION-onderzoek	gewerkt	door	deelnemers	te	bellen	of	te	bezoeken	en	vragenlijsten	
in	te	voeren.	Ik	heb	ontzettend	veel	geleerd	van	het	begeleiden	van	jullie.	Ik	hoop	dat	we	
met	z’n	allen	een	klein	stapje	richting	een	gezonde(re)	leefstijl	hebben	gezet.

Ik	wil	mijn	 co-auteurs	Richard	Bruggeman,	 Lisette	van	der	Meer,	Annemarie	Stiekema,	
Talitha	Feenstra	en	Thea	van	Asselt	bedanken	voor	de	prettige	samenwerking	en	de	mooie	
papers	die	hieruit	zijn	gekomen.	Annemarie,	we	hebben	een	heel	aantal	uurtjes	achter	de	
computer	doorgebracht	om	nu	écht	te	komen	tot	de	definitieve	versie	van	de	statistische	
modellen.	En	wat	een	ellende	als	we	dan	aan	het	einde	van	de	dag	weer	niet	klaar	waren...	
Gelukkig	was	het,	op	een	enkel	chagrijnig	dipje	na,	wel	altijd	erg	gezellig.	En	man,	wat	ben	
ik	jaloers	op	jouw	schrijftalent!	
 
En	dan	zijn	er	vele	collega’s	van	de	“Fourth	floor”	van	de	afdeling	epidemiologie	geweest	
die	 dit	 promotietraject	 een	 stuk	 leuker	 hebben	 gemaakt.	 Van	 een	 kletspraatje	 op	 de	
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gang,	met	z’n	allen	op	congres	in	Maastricht	of	elkaar	nu	nog	tegenkomend,	leuk	dat	ik	
jullie	heb	leren	kennen.	Onder	andere	Leanne,	Petra,	Gimon,	Zhan,	Kim,	Jisca,	Marloes,	
Lilian,	Judith,	Diana,	Jacobien,	Reinder	en	Joyce,	bedankt!	Gimon,	heb	ik	je	dan	toch	nog	
ingehaald?	Zhan,	we	shared	a	room	and	you	taught	me	about	the	crazy	Chinese	New	Years	
travel,	how	amazing	it	is	that	we	can	enjoy	our	stars	at	night	and	the	(only)	Chinese	words	
I	can	remember:	谢谢 .	En	binnenlopen	bij	Petra,	Jacobien,	Joyce	en	Reinder	voor	koffie	of	
afspreken	voor	een	spelletjesavond	is	altijd	een	gezellige	tijdsbesteding,	bedankt	dat	de	
koffie	altijd	klaarstaat	op	jullie	kamer!	Ik	wil	de	collega’s	van	de	unit	‘Lifestyle	Medicine	
in	Obesity	and	Diabetes’	bedanken	voor	alle	goede	discussies.	Gerald,	hopelijk	kan	ik	je	
binnenkort	bij	de	lunch	vertellen	hoe	heerlijk	het	is	om	gepromoveerd	te	zijn…
	 Ik	wil	de	collega’s	van	de	derde	verdieping	van	de	afdeling	epidemiologie	bedanken	
voor	 de	 gezelligheid	 en	 hulp	 in	 de	 afgelopen	 jaren.	 Aukje	 en	 Roelian,	 bedankt	 voor	
alle	 uitleg	 over	 de	 verschillende	 formulieren	 en	 procedures.	Marijke,	 bedankt	 voor	 je	
hulp	 met	 alle	 ad-hoc	 aangevraagde	 studentenaccounts.	 Hoewel	 ik	 voornamelijk	 bij	
epidemiologie	werkte,	was	ik	ook	weleens	te	vinden	in	de	gangen	van	het	ICPE	en	Rob	
Giel	Onderzoekscentrum.	Bedankt	dat	ik	mee	mocht	genieten	van	jullie	borrels	en	PhD-
lunches.	Hier	wil	 ik	toch	vooral	even	speciaal	Ellen	Visser,	de	syntaxkoningin,	bedanken	
voor	het	delen	van	alles	wat	jij	weet	van	syntaxen	–	heel	veel	dank!
	 Hoewel	het	 idee	was	dat	mijn	proefschrift	wel	zo’n	beetje	af	zou	zijn	 toen	 ik	bij	de	
afdeling	Gezondheidspsychologie	aan	de	slag	ging,	was	de	werkelijkheid	helaas	anders.	
Ik	wil	mijn	nieuwe	collega’s	bedanken	voor	het	warme	welkom	op	jullie	afdeling	en	het	
plezier	 waarmee	 we	 samenwerken	 (of	 gewoon	 kletsen).	 Robbert,	 Mariët	 en	 Marrit,	
bedankt	dat	jullie	mij	de	ruimte	gaven	om	mijn	proefschrift	af	te	ronden.	Moniek,	doel	
2018,	check.	Ik	heb	zin	in	de	nieuwe	avonturen	op	deze	afdeling!	

En	dan	zijn	er	nog	de	lieve	mensen	in	mijn	omgeving	die	minstens	zo	lang	als	mijn	PhD	
duurde,	mijn	enthousiaste	verhalen	en	vervelende	gezeur	hebben	moeten	aanhoren.	
	 Meiden	 uit	 Zwolle	 -	 Elsbeth,	 Petra,	 Andrea	 en	Monique	 -	wat	 is	 het	 een	 feest	 om	
altijd	weer	met	jullie	op	pad	te	gaan!	Wintersport,	stapavondjes,	weekendjes	weg	of	een	
heerlijk	avondje	op	de	bank,	wat	ontzettend	leuk	dat	we	zo	ondernemend	zijn	met	z’n	
allen.	
	 Myrthe	&	Tim,	wat	jammer	dat	jullie	er	tijdens	mijn	verdediging	niet	bij	kunnen	zijn,	maar	
wat	voel	ik	me	blij	als	ik	met	jullie	cappuccino’s/wijntjes/biertjes	drink	en	spelletjes	speel.	
Toch	jammer	dat	jullie	niet	meer	op	100	meter	afstand	wonen.	Amarins	&	Caspar,	wat	lekker	
dat	jullie	wel	in	de	buurt	wonen	voor	een	hapje,	drankje	en	goed	gesprek	of	dagje	Schier;	
ik	geniet	hier	heel	erg	van!	Gijs(sie),	wat	fijn	dat	jij	mijn	mattie	bent!	En	Gep,	we	bellen!
	 Jante,	Hilde	en	Alet,	wat	leuk	dat	we	al	vanaf	de	middelbare	school	vriendinnen	zijn!	
Van	jonge	tienermeisjes	tot	redelijk	volwassen	vrouwen	nu.	Wat	fijn	dat	ik	al	die	jaren	heb	
kunnen	afkijken	hoe	jullie	dingen	aanpakken	om	het	vervolgens	zelf	uiteindelijk	ook	maar	
eens	te	doen/proberen.	
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En	dan	 zijn	er	alle	andere	mensen	met	wie	 ik	graag	borrel	 (Astrid,	binnenkort	weer?),	
de	tennisgenootjes	met	wie	ik	vele	uren	op	de	baan	heb	gestaan	en	waarbij	er	heel	wat	
frustratie	is	uitgeslagen	(Maurits,	NK	80+	hè?),	en	alle	mensen	die	ik	gedurende	deze	tocht	
op	de	één	of	andere	manier	ben	tegengekomen.	Bedankt!

Lieve	familie	uit	Amsterdam,	familie	uit	Eindhoven	en	tante	Miep	uit	Leiden:	hopelijk	is	er	
nu	meer	ruimte	voor	gezelligheid	van	mijn	kant!
	 Lieve	 Daan	 en	 Marrit	 –	 weekendjes	 in	 Meppel/Groningen	 met	 onze	 eigen	 bro-sis	
humor	en	niemand	die	zo	grappig	 is	als	wij	 -	 ik	geniet	ervan!	Broer,	dank	 je	wel	dat	 ik	
(enigszins)	van	jou	heb	mogen	afkijken	hoe	je	moet	relativeren.	Al	is	dit	in	het	geval	van	
familiespellen	niet	altijd	mogelijk…	Eva,	het	is	ook	niet	meer	te	tellen	hoe	vaak	ik	bij	jou	
en	Daan	heb	meegegeten	in	de	afgelopen	jaren,	bedankt	dat	ik	zo	welkom	ben	in	jullie	
huishoudentje.	Mat,	mijn	 lieve	kleine	zusje	dat	stiekem	ook	al	heel	groot	 is	geworden.	
Soms	ben	jij	het	kleine	zusje	en	in	andere	aspecten	ben	je	weer	de	wijste	van	ons	beide,	
heel	erg	fijn	dat	je	mij	dan	wilt	helpen,	bedankt.	Ik	ben	heel	blij	dat	jullie	mijn	broer	en	
zusje	zijn!
	 Lieve	mama,	wat	ben	ik	blij	dat	jij	me	altijd	vrij	hebt	gelaten	als	ik	toch	nog	tijdens	een	
gezellig	weekendje	thuis	in	Meppel	“even	wat	voor	werk”	moest	doen.	Ik	heb	je	hier	nooit	
over	horen	klagen	en	ik	denk	dat	we	allebei	wel	door	hadden	dat	het	de	sfeer	ten	goede	
zou	komen	als	ik	de	klus	eerst	even	zou	afmaken.	Bedankt.	Ik	vind	het	geweldig	hoe	open	
wij	over	alles	kunnen	praten,	dat	ik	weet	dat	ik	alles	aan	je	zou	kunnen	vertellen.	Lieve	
mama,	dank	je	wel	dat	je	zo’n	geweldige	moeder	bent!	
	 En	papa,	wat	zou	je	trots	op	mij	zijn	geweest!


