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Digital	Appendix	Systematic	Cochrane	Review	and	Meta-Analysis	on	Psychological	Interventions	to	

Foster	Resilience	in	Healthcare	Professionals	

Appendix	D2	 Preparation	of	the	Cochrane	Review	(Prespecified	in	Review	Protocol	Helmreich,	

Kunzler	et	al.,	2017)	

Appendix	D2.1	Evidence	Rating	of	Modifiable	Resilience	Factors	

According	to	current	definitions	of	resilience	(see	2.1.2),	resilience	is	viewed	as	positive	

outcome	of	adapting	to	stressors,	which	is	determined	by	resilience	factors	and	modifiable	over	time.	

Therefore,	it	was	suggested	that	resilience	factors	(as	predictors)	and	resilience	(as	outcome)	should	

also	be	distinguished	from	each	other	at	the	level	of	definition	and	assessment	(Bonanno	et	al.,	2015;	

Chmitorz	et	al.,	2018;	Kalisch	et	al.,	2017;	Kalisch	et	al.,	2015).	To	date,	various	factors	were	examined	

as	(potential)	resilience	factors	that	often	overlap	and	may	interact	(Bengel	&	Lyssenko,	2012;	

Bonanno	&	Diminich,	2013;	Carver	et	al.,	2010;	Connor	&	Zhang,	2006;	Earvolino-Ramirez,	2007;	Feder	

et	al.,	2009;	Forgeard	&	Seligman,	2012;	Haglund	et	al.,	2007;	Iacoviello	&	Charney,	2014;	Kuiper,	

2012;	Mancini	&	Bonanno,	2009;	Michael	ST,	2003;	Ozbay	et	al.,	2007;	Rutten	et	al.,	2013;	Sapienza	&	

Masten,	2011;	Sarkar	&	Fletcher,	2014;	Southwick	et	al.,	2005;	Southwick	&	Charney,	2012;	Stewart	&	

Yuen,	2011;	Wu	et	al.,	2013;	Zauszniewski	et	al.,	2010).	Internal	resilience	factors	include,	for	example,	

(epi)genetics,	(neuro-)biological	factors	(e.g.,	age,	sex,	cognitive	functions),	(resilience-conducive)	

traits	and	predispositions	(e.g.,	optimism,	hardiness),	beliefs	(e.g.,	self-efficacy)	or	coping	styles	(e.g.,	

active	coping;	Kalisch	et	al.,	2015;	Reivich	&	Shatté,	2002;	Southwick	&	Charney,	2012;	Southwick	et	

al.,	2011).	External	and	environmental	factors	may	include	the	access	to	material	or	energy	resources	

and	social	support	as	well	as	the	stability	of	access	to	these	resources	(Hobfoll	et	al.,	2015).	

Although	an	immense	number	of	factors	have	been	discussed	in	the	literature,	particularly	a	

set	of	psychosocial	factors	has	been	scientifically	validated	as	being	appropriate	determinants	of	

resilience	by	cross-sectional	and	longitudinal	(frequently	observational)	studies	in	different	

populations	(e.g.,	patients	affected	by	physical	diseases	like	cancer,	diabetes,	spinal	cord	injury,	

coronary	heart	disease,	etc.;	different	caregivers;	individuals	after	trauma	exposure).	Upon	closer	
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examination,	only	some	of	the	discussed	resilience	factors	may	be	viewed	as	well-evidenced	factors	

that	have	also	been	found	to	be	protective	factors	in	systematic	reviews	and	meta-analyses	(level	1).	

These	factors	are	most	likely	to	be	related	to	adult	resilience,	as	they	were	proven	in	different	

populations	facing	various	adversities	and	stressors.	These	level	1-factors	were	also	relevant	for	the	

present	review.	However,	it	has	to	be	kept	in	mind	that	the	chosen	factors	represent	the	current	state	

of	knowledge	on	psychosocial	resilience-promoting	factors	and	that	other	factors,	which	are	not	yet	

well	researched,	could	also	contribute	to	resilience.	The	following	Table	D2.1.1	presents	the	evidence-

rating	for	psychosocial	resilience	factors,	that	are	considered	as	being	modifiable.	This	rating	was	the	

basis	for	the	eligibility	criteria	of	the	current	review.	

 

Table	D2.1.1	

Evidence	Rating	of	Modifiable	Resilience	Factors	

Level	of	evidence	and	criteria	 Resilience	factors	
Level	1:	strong	evidence	(SRs	and	MAs)	
• Factor	has	been	studied	for	its	association	with	resilience	(i.e.,	mental	health	or	well-being	or	

psychological	adaptation	despite	acute/chronic	stressors,	life	events,	or	traumas)	in	observational	cross-
sectional/longitudinal	studies	in	adults	

• There	is	evidence	systematic	reviews	(SRs)	AND	meta-analyses	(MAs)	
Level	1a:	there	is	evidence	for	this	
factor	from	several	SRs	AND	several	
MAs	(both	across	different	
populations)	

• Active	coping	(e.g.,	problem-solving,	planning)	
o 2	MAs	(Kvillemo	&	Bränström,	2014;	Moskowitz	et	al.,	2009)	
o 4	SRs	(Bjørkløf	et	al.,	2013;	Kneebone	&	Martin,	2003;	Senra	

et	al.,	2015;	Van	Kessel,	2013)	
o Cross-sectional	studies	(e.g.,	Al-Yagon	&	Margalit,	2009;	

Dörfel	et	al.,	2008;	Lechner	et	al.,	2007;	Luo	et	al.,	2015;	
Marty	et	al.,	2010;	Wang	et	al.,	2014)	

o Longitudinal	studies	(e.g.,	Butler	et	al.,	2009;	Silver	et	al.,	
2002)	

• Self-efficacy	
o 2	MAs	(Jackson	et	al.,	2014;	Lee	et	al.,	2013)	
o 9	SRs	(Allart	et	al.,	2013;	Dias	et	al.,	2015;	Korpershoek	et	al.,	

2011;	Luszczynska	et	al.,	2009;	Morris	&	Rao,	2013;	Peter	et	
al.,	2012;	Stewart	&	Yuen,	2011;	Van	Kessel,	2013;	Van	
Leeuwen	et	al.,	2012)		

o Cross-sectional	studies	(e.g.,	Barry	et	al.,	2003;	Northouse	et	
al.,	2002;	Orengo	et	al.,	2001;	Schwarzer	&	Hallum,	2008;	
Wright	et	al.,	2008)	

o Longitudinal	studies	(e.g.,	DeRoon-Cassini	et	al.,	2010;	Guest	
et	al.,	2015;	Hartley	et	al.,	2008)	

• Optimism	or	positive	attributional	style	
o 4	MAs	(Helgeson	et	al.,	2006;	Lee	et	al.,	2013;	Prati	&	

Pietrantoni,	2009;	Shand	et	al.,	2015)	
o 5	SRs	(Dias	et	al.,	2015;	Duits	et	al.,	1997;	Peter	et	al.,	2012;	

Stewart	&	Yuen,	2011;	Van	Kessel,	2013)	
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Level	of	evidence	and	criteria	 Resilience	factors	
o Cross-sectional	studies	(e.g.,	Martin-Krumm	et	al.,	2003;	

Sumer	et	al.,	2005)	
o Longitudinal	studies	(e.g.,	Ahmad	et	al.,	2010;	Carver	et	al.,	

2010;	Fresco	et	al.,	2006;	Grote	et	al.,	2007;	Kivimäki	et	al.,	
2005;	Myhren	et	al.,	2010;	Segovia	et	al.,	2012)	

• Social	supporta	
o 4	MAs	(Lee	et	al.,	2013;	Ozer	et	al.,	2003;	Prati	&	Pietrantoni,	

2009;	Shand	et	al.,	2015)	
o 11	SRs	(Allart	et	al.,	2013;	Casale	&	Wild,	2013;	Dias	et	al.,	

2015;	Duits	et	al.,	1997;	McCann	et	al.,	2013;	Morris	&	Rao,	
2013;	Paterson	et	al.,	2013;	Pragodpol	&	Ryan,	2013;	Senra	
et	al.,	2015;	Stewart	&	Yuen,	2011;	Van	Kessel,	2013)	

o Cross-sectional	studies	(e.g.,	Ahern	et	al.,	2004;	Fuller-
Iglesias	et	al.,	2008;	Kaspersen	et	al.,	2003;	Schumm	et	al.,	
2006)	

o Longitudinal	studies	(e.g.,	Bartone	et	al.,	1989;	Dyrbye	et	al.,	
2010;	Johnson	et	al.,	2009;	Koenen	et	al.,	2003;	Solomon	et	
al.,	1988)	

• Cognitive	flexibility	(e.g.,	positive	reappraisal,	acceptance	of	
negative	situations	and	emotions)b	
o 6	MAs	(Helgeson	et	al.,	2006;	Kvillemo	&	Bränström,	2014;	

McIntosh	&	Rosselli,	2012;	Moskowitz	et	al.,	2009;	Prati	&	
Pietrantoni,	2009;	Shand	et	al.,	2015)	

o 11	SRs	(Allart	et	al.,	2013;	Bjørkløf	et	al.,	2013;	Dias	et	al.,	
2015;	Guardino	&	Schetter,	2013;	Kneebone	&	Martin,	2003;	
Morris	&	Rao,	2013;	Nowlan	et	al.,	2015;	Peter	et	al.,	2012;	
Senra	et	al.,	2015;	Stewart	&	Yuen,	2011;	Van	Leeuwen	et	
al.,	2012)	

o Cross-sectional	studies	(e.g.,	Bailey	et	al.,	2013;	Farber	et	al.,	
2003;	Johnson	&	Tottenham,	2015;	Min	et	al.,	2013)	

o Longitudinal	studies	(e.g.,	Park	et	al.,	2008;	Silver	et	al.,	
2002;	Wade	et	al.,	2001)	

• Religiosity	or	spirituality	or	religious	coping	(e.g.,	frequent	
religious	attendance)b	
o 7	MAs	(Ano	&	Vasconcelles,	2005;	Helgeson	et	al.,	2006;	

McIntosh	&	Rosselli,	2012;	Moskowitz	et	al.,	2009;	Prati	&	
Pietrantoni,	2009;	Salsman	et	al.,	2015;	Shand	et	al.,	2015)	

o 7	SRs	(Bjørkløf	et	al.,	2013;	Guardino	&	Schetter,	2013;	
McCann	et	al.,	2013;	Peter	et	al.,	2012;	Senra	et	al.,	2015;	
Stewart	&	Yuen,	2011;	Visser	et	al.,	2010)	

o Cross-sectional	studies	(e.g.,	Cruz	et	al.,	2016;	Tsai	et	al.,	
2015)	

o Longitudinal	studies	(e.g.,	Hebert	et	al.,	2007;	Kasen	et	al.,	
2014;	Koenig,	2007;	Walsh	et	al.,	2002)	

Level	1b:	there	is	evidence	for	this	
factor	from	several	SRs	AND	a	single	
MA	(both	across	different	
populations)	

• Positive	emotions	or	positive	affect	
o 1	MA	(Lee	et	al.,	2013)	
o 2	SRs	(Van	Kessel,	2013;	Van	Leeuwen	et	al.,	2012)	
o Cross-sectional	studies	(e.g.,	Cohen	et	al.,	2006;	Gloria	&	

Steinhardt,	2016;	Ong	et	al.,	2006)	
o Longitudinal	studies	(e.g.,	Fredrickson	et	al.,	2003;	

Geschwind	et	al.,	2010;	Quale	&	Schanke,	2010;	Strand	et	al.,	
2006;	Zautra	et	al.,	2005)	

• Hardiness	
o 1	MA	(Eschleman	et	al.,	2010)	
o 4	SRs	(Brooks,	2003;	Dias	et	al.,	2015;	McCann	et	al.,	2013;	

Stewart	&	Yuen,	2011)	
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Level	of	evidence	and	criteria	 Resilience	factors	
o Cross-sectional	studies	(e.g.,	Alexander	&	Klein,	2001;	

Andrew	et	al.,	2008;	Bernas	&	Major,	2000;	Farber	et	al.,	
2000;	Hystad	et	al.,	2011;	Judkins	&	Rind,	2005;	King	et	al.,	
1998;	Natvik	et	al.,	2011;	Waysman	et	al.,	2001;	Weiss,	
2002)	

o Longitudinal	studies	(e.g.,	Bartone	et	al.,	1989;	Dolan	&	
Adler,	2006)	

• Self-esteem	
o 1	MA	(Lee	et	al.,	2013)	
o 4	SRs	(Allart	et	al.,	2013;	Peter	et	al.,	2012;	Stewart	&	Yuen,	

2011;	Van	Leeuwen	et	al.,	2012)	
o Cross-sectional	studies	(e.g.,	Besser	et	al.,	2014;	Fernández-

Lansac	et	al.,	2012;	Hayter	&	Dorstyn,	2014)	
o Longitudinal	studies	(e.g.,	Bookwala,	2014)	

Level	1c:	there	is	evidence	for	this	
factor	from	several	SRs	(across	
different	populations)	AND	a	single	
MA	(in	the	same	population)	

• Meaning	in	life	or	purpose	in	life	
o 1	MA	(Winger	et	al.,	2016)	
o 5	SRs	(Allart	et	al.,	2013;	Peter	et	al.,	2012;	Van	Kessel,	2013;	

Van	Leeuwen	et	al.,	2012;	Visser	et	al.,	2010)		
o Cross-sectional	studies	(e.g.,	Alim	et	al.,	2008;	Bauer-Wu	&	

Farran,	2005;	Blackburn	&	Owens,	2015;	Feder	et	al.,	2013;	
Lyon	&	Younger,	2001;	Owens	et	al.,	2009;	Pietrzak	&	Cook,	
2013;	Schaefer	et	al.,	2013;	Smith	et	al.,	2009;	Tsai	et	al.,	
2015)	

o Longitudinal	studies	(e.g.,	Krause,	2007;	Tsai	et	al.,	2016)	
• Sense	of	coherence	

o 1	MA	(Winger	et	al.,	2016)	
o 7	SRs:	(Allart	et	al.,	2013;	Bjørkløf	et	al.,	2013;	Eriksson,	

2016;	Peter	et	al.,	2012;	Pragodpol	&	Ryan,	2013;	Van	
Kessel,	2013;	Van	Leeuwen	et	al.,	2012)		

o Cross-sectional	studies	(e.g.,	Al-Yagon	&	Margalit,	2009;	
Cohen	&	Savaya,	2003;	Forstmeier	et	al.,	2009)	

o Longitudinal	studies	(e.g.,	Frommberger	et	al.,	1999;	
Schnyder	et	al.,	2008)	

Level	2:	moderate	evidence	(only	SRs	or	single	MA)	
• Factor	has	been	studied	for	its	association	with	resilience	(i.e.,	mental	health	or	well-being	or	

psychological	adaptation	despite	acute/chronic	stressors,	life	events,	or	traumas)	in	observational	cross-
sectional/longitudinal	studies	in	adults	

• There	is	evidence	from	SR	OR	a	single	MA	

Level	2a:	there	is	evidence	for	this	
factor	from	several	SRs	(across	
different	populations)	OR	there	is	
no	evidence	from	SRs,	but	from	a	
MA	(across	different	populations)	

• (Internal)	Locus	of	control	
o 6	SRs	(Bjørkløf	et	al.,	2013;	Dias	et	al.,	2015;	Saksvik	et	al.,	

2011;	Senra	et	al.,	2015;	Stewart	&	Yuen,	2011;	Van	
Leeuwen	et	al.,	2012)	

o Cross-sectional	studies	(e.g.,	Kilic	et	al.,	2013;	Sattler	et	al.,	
2014;	Solomon	et	al.,	1988)	

o Longitudinal	studies	(e.g.,	Karstoft	et	al.,	2015;	Lawler	&	
Schmied,	1992;	Milte	et	al.,	2015;	White	et	al.,	2012)	

• Coping	flexibility	
o 1	MA	(Cheng	et	al.,	2014)	
o Cross-sectional	studies	(e.g.,	Atal	&	Cheng,	2016;	Bonanno	et	

al.,	2011;	Burton	et	al.,	2012;	Park	et	al.,	2015)		
o Longitudinal	studies	(e.g.,	Bonanno	et	al.,	2004;	Galatzer-

Levy	et	al.,	2012)	
Level	2b:	there	is	evidence	for	this	
factor	from	several	SRs	(in	the	same	
population)	

• Hope	
o 2	SRs	(Peter	et	al.,	2012;	Van	Leeuwen	et	al.,	2012)	
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Level	of	evidence	and	criteria	 Resilience	factors	
o Cross-sectional	studies	(e.g.,	Besser	et	al.,	2014;	Hernandez	

et	al.,	2013;	Ong	et	al.,	2006;	Truitt	et	al.,	2012)	
o Longitudinal	studies	(e.g.,	Ho	et	al.,	2010)	

Level	2c:	there	is	evidence	for	this	
factor	from	a	single	SR	(in	the	same	
population)	

• Humor	
o 1	SR	(McCann	et	al.,	2013)	
o Cross-sectional	studies	(e.g.,	Abel,	2002;	Abel	&	Maxwell,	

2002)	
o Longitudinal	studies	(e.g.,	Kuiper	et	al.,	1992;	Nezu	et	al.,	

1988)	
Level	3:	weak	evidence	(no	SR	or	MA)	
• Expert	opinion	without	explicit	critical	appraisal	
• Factor	has	not	been	studied	sufficiently	for	its	association	with	resilience	(i.e.,	mental	health	or	well-

being	or	psychological	adaptation	despite	acute/chronic	stressors,	life	events,	or	traumas)	in	adults	
• Factor	is	only	mentioned	in	unsystematic	narrative	reviews	or	discussion	papers,	or	both	

	
• Altruism	

o Narrative	reviews	or	discussion	papers	(Haglund	et	al.,	2007;	
Southwick	et	al.,	2005;	Wu	et	al.,	2013)	

Note.	MA	=	Meta-analysis;	SR	=	Systematic	review.	
Table	taken	from	review	Kunzler	et	al.	(2020)	and	review	protocol	(Helmreich	et	al.,	2017).	
Results	of	systematic	reviews	and	meta-analyses	based	on	a	literature	search	for	potentially	modifiable	resilience	factors	in	
MEDLINE	(search	strategy:	respective	resilience	factor.tw.	AND	(review	or	meta-analy$).tw.;	search	limited	to	“All	adults	(19	
plus	years)”	and	1990-2016).	
a	Social	support:	Forms	of	support	may	include	emotional	(e.g.,	empathy),	instrumental	(e.g.,	assistance	with	a	problem),	
tangible	(e.g.,	financial	help),	informational	support	(e.g.,	provision	of	advice),	or	appraisal	support	(e.g.,	providing	helpful	
information	for	self-evaluation;	Southwick	et	al.,	2005).	
b	Cognitive	flexibility	and	religiosity	or	spirituality	are	multidimensional	concepts	resulting	in	highly	ambiguous	
operationalizations.	Cognitive	flexibility	comprises	several	concepts,	such	as	positive	reappraisal	and	acceptance	(Southwick	
et	al.,	2005).	Religiosity	or	spirituality	combines	affective,	behavioral,	and	cognitive	dimensions,	each	measured	differently	
(Ano	&	Vasconcelles,	2005;	Pargament	et	al.,	2000;	Salsman	et	al.,	2015).		
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Appendix	D2.2	

Examples	of	Training	Methods	to	Address	Resilience	Factors	With	Evidence	Levels	1a-1c	

Evidence-based	resilience	factor	 Examples	of	training	methods	to	address	the	resilience	factor	
Active	coping	(e.g.,	problem-
solving,	planning)	

Introduce	the	problem-solving	model	and	familiarize	participants	
with	the	use	of	active	coping	strategies	in	stressful	situations	(e.g.,	
making	action	plans;	e.g.,	Abbott	et	al.,	2009	;	Bekki	et	al.,	2013;	
Sahler	et	al.,	2013)	

Self-efficacy	 Support	participants	in	identifying	personal	strengths	and	other	
sources	of	self-efficacy	(e.g.,	social	connections);	support	individuals	
in	realizing	previous	successes	(e.g.,	coping	of	negative	situations)	

Optimism	or	positive	
attributional/explanatory	style	

Teach	participants	to	adapt	a	more	positive	attributional	style	for	
stressful	(i.e.,	external,	unstable,	specific)	and	pleasant	events	(i.e.,	
internal,	stable,	global);	encourage	individuals	to	gain	a	brighter	
outlook	for	the	future	by	enhancing	their	attention	for	and	the	
discovery	of	positive	aspects	in	their	lives	(e.g.,	Carver	et	al.,	2010;	
Sadow	&	Hopkins,	1993)	

Social	support	 Encourage	the	individual’s	reflection	on	his	or	her	current	network	
(i.e.,	magnitude	of	social	network,	positive	or	negative	aspects	in	
social	relationships);	enhance	the	individual’s	support	network	by	
providing	them	with	communication	techniques	(e.g.,	Kent	et	al.,	
2011;	Schachman	et	al.,	2004;	Sood	et	al.,	2011;	Steinhardt	&	Dolbier,	
2008)	

Cognitive	flexibility	(e.g.,	positive	
reappraisal,	acceptance	of	negative	
situations	and	emotions)	

Positive	reappraisal:	introduction	of	ABC	(Activating	Event,	Belief,	
Consequence)	Technique	of	Irrational	Beliefs	(Ellis,	1957)	of	cognitive	
therapy;	train	participants	in	identifying	and	challenging	maladaptive	
thoughts	and	replacing	them	by	more	positive	ones	(e.g.,	Abbott	et	
al.,	2009	;	Farchi	&	Gidron,	2010;	Songprakun	&	McCann,	2012;	
Steinhardt	&	Dolbier,	2008)	
Acceptance:	relaxation	or	mindfulness	techniques	

Religiosity,	spirituality	or	religious	
coping	(e.g.,	frequent	religious	
attendance)	

Spiritual	exercises	like	meditation	or	yoga;	psychoeducation	on	
coping	strategies	like	regular	praying	or	participating	in	religious	
community	activities	(e.g.,	worship;	e.g.,	Sood	et	al.,	2011)	

Positive	emotions	or	positive	affect	 Psychoeducation	on	emotions;	mindfulness	techniques;	support	
individuals	in	identifying	pleasant	activities	to	enhance	positive	
emotions	(e.g.,	Jennings	et	al.,	2013)	

Hardiness	(challenge,	commitment,	
control)	

Situational	reconstruction	(i.e.,	imagination	of	stressful	
circumstances);	focusing	(i.e.,	reflection	on	bodily	sensations	of	
emotional	upset;	e.g.,	Maddi	et	al.,	2009;	Maddi	et	al.,	1998)	

Self-esteem	 Support	participants	in	identifying	personal	strengths	

Meaning	in	life	or	purpose	in	life	 Introduce	the	benefits	of	purpose	in	life;	support	individuals	in	
identifying	important	sources	of	meaning	(e.g.,	social	relationships,	
work)	as	well	as	in	setting	priorities	and	guiding	values	for	their	life	
(e.g.,	Sood	et	al.,	2011)	

Sense	of	coherence	
(comprehensibility,	meaningfulness,	
manageability)	

Promote	the	understanding	of	external	life	challenges,	personal	
beliefs	and	emotions;	encourage	participants	to	reflect	on	personal	
(internal	or	external)	resources	and	to	use	them	more	frequently	
(e.g.,	Tan	et	al.,	2016)	

Note.	Taken	from	review	Kunzler	et	al.	(2020)	and	review	protocol	(Helmreich	et	al.,	2017).  
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Appendix	D2.3	

Potential	(Prespecified)	Scales	to	Assess	Psychological	Resilience	

N°	 Measurec	 Theory	and	item	
selection	

Internal	
consistency	 Validity	 Rating	

1	 Resilience	Scale	(RS-25;	Wagnild	&	Young,	1993)a	 +	 +++	 +++	 6✦	
2	 Brief	Resilience	Scale	(BRS;	Smith	et	al.,	2008)	 +	 +++	 +++	 6✦	
3	 Ego	Resiliency	(Klohnen,	1996)a	 +	 ++	 +++	 5✦	
4	 Connor-Davidson	Resilience	Scale	(CD-RISC;	Connor	

&	Davidson,	2003)	
+	 ++	 +++	 5✦	

5	 Resilience	Scale	for	Adults	(RSA33;	Friborg	et	al.,	
2005)	

+	 ++	 +++	 5✦	

6	 Trauma	Resilience	Scale	(TRS37;	Madsen	&	Abell,	
2010)	

+	 +++	 ++	 5✦	

7	 Ego-Resiliency	Scale	(ER89;	Block	&	Kremen,	1996)a	 -	 ++	 +++	 5✧	
8	 Resilience	Scale	(RS-14;	Wagnild,	2009)a	 +	 +++	 +	 4✦	
9	 Resilience	Scale	for	Adults	(RSA37;	Friborg	et	al.,	

2003)	
+	 ++	 ++	 4✦	

10	Resilience	at	Work	Scale	(Winwood	et	al.,	2013)	 +	 ++	 ++	 4✦	
11	Workplace	Resilience	Inventory	(WRI;	McLarnon	&	

Rothstein,	2013)	
+	 ++	 ++	 4✦	

12	Multidimensional	Trauma	Recovery	and	Resiliency	
Scale	(MTRR;	Harvey	et	al.,	2003)	

+	 +++	 +	 4✦	

13	Resiliency	Attitudes	and	Skills	Profile	(RASP;	Hurtes	&	
Allen,	2001)	

+	 +++	 +	 4✦	

14	Resilience	Appraisals	Scale	(RAS;	Johnson	et	al.,	
2010)	

-	 +++	 +	 4✧	

15	Revised	Ego	Resiliency	89	Scale	(ER89-R;	Alessandri	
et	al.,	2007)a	

+	 ++	 +	 3✦	

16	Ego	Resiliency	(Bromley	et	al.,	2006)a	 +	 ++	 +	 3✦	
17	Connor-Davidson	Resilience	Scale	(CD-RISC-10;	

Campbell-Sills	&	Stein,	2007)	
+	 ++	 +	 3✦	

18	Resilience	Scale	for	Adults	(RSA45;	Hjemdal	et	al.,	
2001)	

+	 +++	 -	 3✦	

19	Brief	Resilient	Coping	Scale	(BRCS;	Sinclair	&	
Wallston,	2004)	

+	 +	 ++	 3✦	

20	Trauma	Resilience	Scale	(TRS48;	Madsen	&	Abell,	
2010)	

+	 +++	 -	 3✦	

21	Child	and	Youth	Resilience	Measure	-	28	(CYRM-28;	
Liebenberg	et	al.,	2012;	Ungar	et	al.,	2008)	

+	 +++	 -	 3✦	

22	Post-traumatic	Growth	Inventory	(PTGI;	Tedeschi	&	
Calhoun,	1996)b	

+	 ++	 +	 3✦	

23	Adolescent	Resilience	Scale	(Oshio	et	al.,	2002;	Oshio	
et	al.,	2003)	

-	 ++	 +	 3✧	

24	Resilience	and	Reintegration	(20	items	drawn	from	
Spirit	Core	Scale;	Waite	&	Richardson,	2004)	

-	 +++	 -	 3✧	

25	Psychological	resilience	(Windle	et	al.,	2008)		 +	 ++	 -	 2✦	
26	Child	and	Youth	Resilience	Measure-12	(CYRM-12;	

Liebenberg	et	al.,	2013)	
+	 ++	 -	 2✦	
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N°	 Measurec	 Theory	and	item	
selection	

Internal	
consistency	 Validity	 Rating	

27	Resilience	scale	(Bekki	et	al.,	2013)	 +	 ++	 -	 2✦	
28	Perceived	resilience	(Van	der	Kleij	et	al.,	2011)	 -	 ++	 -	 2✧	
29	Romanian	Scale	of	Resilience	to	Occupational	Stress	

(SROS;	Aniţei	et	al.,	2012)	
-	 -	 -	 0✧	

Note.		
Taken	from	review	Kunzler	et	al.	(2020)	and	review	protocol	(Helmreich	et	al.,	2017);	based	on	previous	reviews	(Leppin	et	
al.,	2014;	Macedo	et	al.,	2014;	Robertson	et	al.,	2015;	Vanhove	et	al.,	2016)	and	additional	literature	searches.	
The	resilience	scales	are	specified	hierarchically	according	to	psychometric	quality	criteria.	
Theory	&	item	selection:	-	(✧):	no	description	of	theory	or	item	selection	process	available;	and	+	(✦):	description	of	theory	
or	item	selection	process	available.	
Internal	consistency	(Cronbach’s	alpha):	-	(0):	no	information;	+	(1):	α	<	0.70;	++	(2):	α	≥	0.70;	and	+++	(3):	α	>	0.90.	
Validity	(convergent/divergent	or	criterion	validity):	-	(0):	no	information;	+	(1):	correlations	(r)	with	construct-related	
measures	or	criterions	available,	all	correlations	<	0.50	or	resilience	measure	only	correlated	with	original	instrument/long-
form	or	no	correlations	but	alternative	results	reported	(e.g.,	odds	ratio);	++	(2):	correlations	(r)	with	construct-related	
measures	or	criterions	available,	≤	50%	of	correlations	≥	0.50;	and	+++	(3):	correlations	(r)	with	construct-related	measures	or	
criterions	available,	>	50%	of	correlations	≥	0.50.	
a	Scales	assessing	resilience	as	personality	characteristic.	
b	Scale	assessing	posttraumatic	growth.	
c	At	the	time	of	prespecifying	these	measures	and	the	publication	of	the	protocol	(Helmreich	et	al.,	2017),	the	systematic	
review	of	Joyce	et	al.	(2018)	had	not	yet	been	published	and	was	not	considered	for	this	appendix.	
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Appendix	D2.4	Potential	(Prespecified)	Scales	to	Measure	Mental	Health	and	Well-Being	

Based	on	RCTs	included	in	previous	reviews	and	meta-analyses	(Leppin	et	al.,	2014;	Macedo	et	

al.,	2014;	Robertson	et	al.,	2015;	Vanhove	et	al.,	2016),	the	following	assessment	scales	for	the	

measurement	of	mental	health	and	well-being	were	prespecified.	

	

Table	D2.4.1	

Prespecified	Scales	for	the	Assessment	of	Mental	Health	and	Well-Being		

Mental	health	or	
well-being	variable	 Scales	

Anxiety	 • Depression	Anxiety	and	Stress	Scales	(DASS-21;	Lovibond	&	Lovibond,	1995)	
• Smith	Anxiety	Scale	(SAS;	Smith	et	al.,	2007)	
• Beck	Anxiety	Inventory	(BAI;	Beck	&	Steer,	1993)	
• State-Trait	Anxiety	Inventory	(STAI;	Spielberger	et	al.,	1970)	

Depression	 • DASS-21	(Lovibond	&	Lovibond,	1995)	
• Center	for	Epidemiological	Studies	-	Depression	Scale	(CES-D;	Radloff,	1977)	
• Maslach	Burnout	Inventory	(MBI;	Maslach	et	al.,	1997)	
• Oldenburg	Burnout	Inventory	(Demerouti	et	al.,	2010)	
• Beck	Depression	Inventory	(BDI;	Beck	et	al.,	1961)	
• Beck	Depression	Inventory-II	(BDI-II;	Beck	et	al.,	1996)	
• Visual	Analog	Scale	-	Fatigue	(VAS-Fatigue;	Wolfe,	2004)	
• Patient	Health	Questionnaire	for	Depression	(PHQ-D;	Spitzer	et	al.,	1999)	
• Hospital	Anxiety	and	Depression	Scale	(HADS;	Zigmond	&	Snaith,	1983)	
• Time	Urgency	Scale	(TUS;	Landy	et	al.,	1991)	

Stress	or	stress	
perception	

• DASS-21	(Lovibond	&	Lovibond,	1995)	
• Perceived	Stress	Scale	(PSS;	Cohen	&	Williamson,	1988)	
• Personal	Stress	Scale	(PSS,	self-developed;	Petree	et	al.,	2012)	
• Subjective	Units	of	Distress	(SUDS;	Wolpe,	1958)	
• Visual	Analog	Scale	(VAS;	Arnetz	et	al.,	1985;	Hasson	&	Arnetz,	2005)	
• Stress	and	Perception	of	Control	Scale	(SPOCS,	unpublished	instrument;	Rose	et	

al.,	2013)	
Well-being	or	quality	
of	life	

• Well-being:	
o Ryff's	Scales	of	Psychological	Well-Being	(Ryff,	1989)	
o Workplace	Well-being	Index	(WWBI;	Page,	2005)	

• Life	satisfaction	
o Satisfaction	with	Life	Scale	(Diener	et	al.,	1985)	

• (Health-related)	Quality	of	life	(QOL):	
o Linear	Analog	Self-Assessment	Scale	(QOL-LASA;	Locke	et	al.,	2007)	

	

o Medical	Outcomes	Study	(MOS)	36-item	short-form	health	survey	(SF-36;	
Ware	et	al.,	1994)	

o World	Health	Organization	Quality	of	Life	–	BREF	(WHOQOL-BREF;	WHOQOL	
Group,	1998)	

• Vitality	
o Subscale	of	the	SF-36	(Ware	et	al.,	1994)	

• Vigor	
o Work	Vigour	subscale	of	the	Utrecht	Work	Engagement	scale	(Schaufeli	et	

al.,	2002)	
Note.	Taken	from	review	Kunzler	et	al.	(2020)	and	review	protocol	(Helmreich	et	al.,	2017).	
At	the	time	of	prespecifying	these	measures	and	the	publication	of	the	protocol	(Helmreich	et	al.,	2017),	the	systematic	
review	of	Joyce	et	al.	(2018)	had	not	yet	been	published	and	was	not	considered	for	this	appendix.	
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Appendix	D2.5	Potential	(Prespecified)	Scales	to	Assess	Resilience	Factors	

Based	on	RCTs	included	in	previous	reviews	and	meta-analyses	(Leppin	et	al.,	2014;	Macedo	et	

al.,	2014;	Robertson	et	al.,	2015;	Vanhove	et	al.,	2016),	the	following	assessment	scales	for	the	

measurement	of	resilience	factors	were	prespecified.	

	

Table	D2.5.1	

Prespecified	scales	for	the	Assessment	of	Resilience	Factors		

Resilience	factor	 Scales	
Social	support	 • Interpersonal	Support	Evaluation	List-12	(ISEL-12;	Cohen	&	Hoberman,	1983)	

• Personal	Resources	Questionnaire	(PRQ-85;	Brandt	&	Weinert,	1981)	
• Social	Provisions	Scale	(Cutrona	&	Russell,	1987)	
• Subscale	Interpersonal	relations	of	the	Health-Promoting	Lifestyle	Profile	II	

(Walker	et	al.,	1987)	
• Interpersonal	Relationship	Inventory	(IPR;	Tilden	et	al.,	1990)	
• Support	questionnaire	(Cushway	et	al.,	1996)	
• MOS	Social	Support	Survey	(Sherbourne	&	Stewart,	1991)	
• Total	of	four	scales	devised	by	Moos	(1979)	for	perceived	social	support	

(Maddi	et	al.,	1998)	
Optimism	 • Life	Orientation	Test-Revised	(LOT-R;	Scheier	et	al.,	1994)	
Self-efficacy	 • Coping	self-efficacy	(CSE;	Chesney	et	al.,	2003)	

• Self-efficacy	scale	(Sherer	et	al.,	1982)	
• Teachers’	Sense	of	Efficacy	Questionnaire	(TSES;	Tschannen-Moran	&	

Woolfolk	Hoy,	2001)	
• New	General	Self-Efficacy	Scale	(NGSE;	Chen	et	al.,	2004)	
• Coping	Efficacy	Scale	(self-developed;	Bekki	et	al.,	2013)	

Active	coping	 • Brief	Coping	Orientations	to	Problems	Experienced	scale	(Brief	COPE;	Carver,	
1997)	

• Ways	of	Coping	Questionnaire	(WOC;	Folkman	&	Lazarus,	1988)	
• Coping	Styles	Questionnaire	(CSQ;	Williams,	1997)	
• Coping	Styles	(self-developed;	Bekki	et	al.,	2013)	

Self-esteem	 • Rosenberg	Self-Esteem	Scale	(RSES;	Rosenberg,	1965)	
• Self-Esteem	Rating	Scale	(SERS;	Nugent	&	Thomas,	1993)	

Hardiness	 • HardiSurvey	III-R	(Maddi	&	Khoshaba,	2001)	
• Personal	Views	Survey	(Maddi,	1987)	
• Hardiness	Scale	or	College	Student	Hardiness	Measure	(CSHM;	Atri,	2007;	Atri	

et	al.,	2007;	Kanekar	et	al.,	2009-2010)	
• Cognitive	Hardiness	Scale	(Nowack,	1990)	

Positive	emotions	or	
positive	affect	

• Positive	and	Negative	Affect	Schedule	(PANAS;	Watson	et	al.,	1988)	
• Positive	and	Negative	Affect	Schedule	Expanded	Form	(PANAS-X;	Watson	&	

Clark,	1994)	
• Authentic	Happiness	Inventory	(AHI,	unpublished	measure;	Abbott	et	al.,	

2009	)	
	

Note.	Taken	from	review	Kunzler	et	al.	(2020)	and	review	protocol	(Helmreich	et	al.,	2017).	
At	the	time	of	pre-specifying	these	measures	and	the	publication	of	the	protocol	(Helmreich	et	al.,	2017),	the	systematic	
review	of	Joyce	et	al.	(2018)	had	not	yet	been	published	and	was	not	considered	for	this	appendix.	
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