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Evidence-based	practice	includes,	in	part,	implementation	of	the	findings	of	well-conducted	quality	research	studies.	So	being	able	to	critique	quantitative	research	is	an	important	skill	for	nurses.	Consideration	must	be	given	not	only	to	the	results	of	the	study	but	also	the	rigour	of	the	research.	Rigour	refers	to	the	extent	to	which	the	researchers
worked	to	enhance	the	quality	of	the	studies.	In	quantitative	research,	this	is	achieved	through	measurement	of	the	validity	and	reliability.1Validity	is	defined	as	the	extent	to	which	a	concept	is	accurately	measured	in	a	quantitative	study.	For	example,	a	survey	designed	to	explore	depression	but	which	actually	measures	anxiety	would	not	be
considered	valid.	The	second	measure	of	quality	in	a	quantitative	study	is	reliability,	or	the	accuracy	of	an	instrument.	In	other	words,	the	extent	to	which	a	research	instrument	consistently	has	the	same	results	if	it	is	used	in	the	same	situation	on	repeated	occasions.	A	simple	example	of	validity	and	reliability	is	an	alarm	clock	that	rings	at	7:00	each
morning,	but	is	set	for	6:30.	It	is	very	reliable	(it	consistently	rings	the	same	time	each	day),	but	is	not	valid	(it	is	not	ringing	at	the	desired	time).	It's	important	to	consider	validity	and	reliability	of	the	data	collection	tools	(instruments)	when	either	conducting	or	critiquing	research.	There	are	three	major	types	of	validity.	These	are	described	in	table
1.Table	1	Types	of	validityThe	first	category	is	content	validity.	This	category	looks	at	whether	the	instrument	adequately	covers	all	the	content	that	it	should	with	respect	to	the	variable.	In	other	words,	does	the	instrument	cover	the	entire	domain	related	to	the	variable,	or	construct	it	was	designed	to	measure?	In	an	undergraduate	nursing	course
with	instruction	about	public	health,	an	examination	with	content	validity	would	cover	all	the	content	in	the	course	with	greater	emphasis	on	the	topics	that	had	received	greater	coverage	or	more	depth.	A	subset	of	content	validity	is	face	validity,	where	experts	are	asked	their	opinion	about	whether	an	instrument	measures	the	concept
intended.Construct	validity	refers	to	whether	you	can	draw	inferences	about	test	scores	related	to	the	concept	being	studied.	For	example,	if	a	person	has	a	high	score	on	a	survey	that	measures	anxiety,	does	this	person	truly	have	a	high	degree	of	anxiety?	In	another	example,	a	test	of	knowledge	of	medications	that	requires	dosage	calculations	may
instead	be	testing	maths	knowledge.There	are	three	types	of	evidence	that	can	be	used	to	demonstrate	a	research	instrument	has	construct	validity:	Homogeneity—meaning	that	the	instrument	measures	one	construct.Convergence—this	occurs	when	the	instrument	measures	concepts	similar	to	that	of	other	instruments.	Although	if	there	are	no
similar	instruments	available	this	will	not	be	possible	to	do.Theory	evidence—this	is	evident	when	behaviour	is	similar	to	theoretical	propositions	of	the	construct	measured	in	the	instrument.	For	example,	when	an	instrument	measures	anxiety,	one	would	expect	to	see	that	participants	who	score	high	on	the	instrument	for	anxiety	also	demonstrate
symptoms	of	anxiety	in	their	day-to-day	lives.2The	final	measure	of	validity	is	criterion	validity.	A	criterion	is	any	other	instrument	that	measures	the	same	variable.	Correlations	can	be	conducted	to	determine	the	extent	to	which	the	different	instruments	measure	the	same	variable.	Criterion	validity	is	measured	in	three	ways:	Convergent	validity—
shows	that	an	instrument	is	highly	correlated	with	instruments	measuring	similar	variables.Divergent	validity—shows	that	an	instrument	is	poorly	correlated	to	instruments	that	measure	different	variables.	In	this	case,	for	example,	there	should	be	a	low	correlation	between	an	instrument	that	measures	motivation	and	one	that	measures	self-
efficacy.Predictive	validity—means	that	the	instrument	should	have	high	correlations	with	future	criterions.2	For	example,	a	score	of	high	self-efficacy	related	to	performing	a	task	should	predict	the	likelihood	a	participant	completing	the	task.Reliability	relates	to	the	consistency	of	a	measure.	A	participant	completing	an	instrument	meant	to	measure
motivation	should	have	approximately	the	same	responses	each	time	the	test	is	completed.	Although	it	is	not	possible	to	give	an	exact	calculation	of	reliability,	an	estimate	of	reliability	can	be	achieved	through	different	measures.	The	three	attributes	of	reliability	are	outlined	in	table	2.	How	each	attribute	is	tested	for	is	described	below.Table	2
Attributes	of	reliabilityHomogeneity	(internal	consistency)	is	assessed	using	item-to-total	correlation,	split-half	reliability,	Kuder-Richardson	coefficient	and	Cronbach's	α.	In	split-half	reliability,	the	results	of	a	test,	or	instrument,	are	divided	in	half.	Correlations	are	calculated	comparing	both	halves.	Strong	correlations	indicate	high	reliability,	while
weak	correlations	indicate	the	instrument	may	not	be	reliable.	The	Kuder-Richardson	test	is	a	more	complicated	version	of	the	split-half	test.	In	this	process	the	average	of	all	possible	split	half	combinations	is	determined	and	a	correlation	between	0–1	is	generated.	This	test	is	more	accurate	than	the	split-half	test,	but	can	only	be	completed	on
questions	with	two	answers	(eg,	yes	or	no,	0	or	1).3Cronbach's	α	is	the	most	commonly	used	test	to	determine	the	internal	consistency	of	an	instrument.	In	this	test,	the	average	of	all	correlations	in	every	combination	of	split-halves	is	determined.	Instruments	with	questions	that	have	more	than	two	responses	can	be	used	in	this	test.	The	Cronbach's	α
result	is	a	number	between	0	and	1.	An	acceptable	reliability	score	is	one	that	is	0.7	and	higher.1	,3Stability	is	tested	using	test–retest	and	parallel	or	alternate-form	reliability	testing.	Test–retest	reliability	is	assessed	when	an	instrument	is	given	to	the	same	participants	more	than	once	under	similar	circumstances.	A	statistical	comparison	is	made
between	participant's	test	scores	for	each	of	the	times	they	have	completed	it.	This	provides	an	indication	of	the	reliability	of	the	instrument.	Parallel-form	reliability	(or	alternate-form	reliability)	is	similar	to	test–retest	reliability	except	that	a	different	form	of	the	original	instrument	is	given	to	participants	in	subsequent	tests.	The	domain,	or	concepts
being	tested	are	the	same	in	both	versions	of	the	instrument	but	the	wording	of	items	is	different.2	For	an	instrument	to	demonstrate	stability	there	should	be	a	high	correlation	between	the	scores	each	time	a	participant	completes	the	test.	Generally	speaking,	a	correlation	coefficient	of	less	than	0.3	signifies	a	weak	correlation,	0.3–0.5	is	moderate
and	greater	than	0.5	is	strong.4Equivalence	is	assessed	through	inter-rater	reliability.	This	test	includes	a	process	for	qualitatively	determining	the	level	of	agreement	between	two	or	more	observers.	A	good	example	of	the	process	used	in	assessing	inter-rater	reliability	is	the	scores	of	judges	for	a	skating	competition.	The	level	of	consistency	across
all	judges	in	the	scores	given	to	skating	participants	is	the	measure	of	inter-rater	reliability.	An	example	in	research	is	when	researchers	are	asked	to	give	a	score	for	the	relevancy	of	each	item	on	an	instrument.	Consistency	in	their	scores	relates	to	the	level	of	inter-rater	reliability	of	the	instrument.Determining	how	rigorously	the	issues	of	reliability
and	validity	have	been	addressed	in	a	study	is	an	essential	component	in	the	critique	of	research	as	well	as	influencing	the	decision	about	whether	to	implement	of	the	study	findings	into	nursing	practice.	In	quantitative	studies,	rigour	is	determined	through	an	evaluation	of	the	validity	and	reliability	of	the	tools	or	instruments	utilised	in	the	study.	A
good	quality	research	study	will	provide	evidence	of	how	all	these	factors	have	been	addressed.	This	will	help	you	to	assess	the	validity	and	reliability	of	the	research	and	help	you	decide	whether	or	not	you	should	apply	the	findings	in	your	area	of	clinical	practice.	1.	Methods	in	Epidemiologic,	Clinical,	and	Operations	Research-MECOR-program,
American	Thoracic	Society/Asociación	Latinoamericana	del	Tórax,	Montevideo,	Uruguay.	2.	Department	of	Preventive	Medicine,	Keck	School	of	Medicine,	University	of	Southern	California,	Los	Angeles,	CA,	USA.Find	articles	by	Cecilia	Maria	Patino	1.	Methods	in	Epidemiologic,	Clinical,	and	Operations	Research-MECOR-program,	American	Thoracic
Society/Asociación	Latinoamericana	del	Tórax,	Montevideo,	Uruguay.	3.	Divisão	de	Pneumologia,	Instituto	do	Coração,	Hospital	das	Clínicas,	Faculdade	de	Medicina,	Universidade	de	São	Paulo,	São	Paulo	(SP)	Brasil.Find	articles	by	Juliana	Carvalho	FerreiraAuthor	information	Copyright	and	License	information	Disclaimer	1.	Methods	in
Epidemiologic,	Clinical,	and	Operations	Research-MECOR-program,	American	Thoracic	Society/Asociación	Latinoamericana	del	Tórax,	Montevideo,	Uruguay.	2.	Department	of	Preventive	Medicine,	Keck	School	of	Medicine,	University	of	Southern	California,	Los	Angeles,	CA,	USA.	3.	Divisão	de	Pneumologia,	Instituto	do	Coração,	Hospital	das	Clínicas,
Faculdade	de	Medicina,	Universidade	de	São	Paulo,	São	Paulo	(SP)	Brasil.Copyright	©	2018	Sociedade	Brasileira	de	Pneumologia	e	TisiologiaThis	is	an	open-access	article	distributed	under	the	terms	of	the	Creative	Commons	Attribution	LicenseIn	a	multicenter	study	in	France,	investigators	conducted	a	randomized	controlled	trial	to	test	the	effect	of
prone	vs.	supine	positioning	ventilation	on	mortality	among	patients	with	early,	severe	ARDS.	They	showed	that	prolonged	prone-positioning	ventilation	decreased	28-day	mortality	[hazard	ratio	(HR)	=	0.39;	95%	CI:	0.25-0.63].	1	The	validity	of	a	research	study	refers	to	how	well	the	results	among	the	study	participants	represent	true	findings	among
similar	individuals	outside	the	study.	This	concept	of	validity	applies	to	all	types	of	clinical	studies,	including	those	about	prevalence,	associations,	interventions,	and	diagnosis.	The	validity	of	a	research	study	includes	two	domains:	internal	and	external	validity.Internal	validity	is	defined	as	the	extent	to	which	the	observed	results	represent	the	truth
in	the	population	we	are	studying	and,	thus,	are	not	due	to	methodological	errors.	In	our	example,	if	the	authors	can	support	that	the	study	has	internal	validity,	they	can	conclude	that	prone	positioning	reduces	mortality	among	patients	with	severe	ARDS.	The	internal	validity	of	a	study	can	be	threatened	by	many	factors,	including	errors	in
measurement	or	in	the	selection	of	participants	in	the	study,	and	researchers	should	think	about	and	avoid	these	errors.Once	the	internal	validity	of	the	study	is	established,	the	researcher	can	proceed	to	make	a	judgment	regarding	its	external	validity	by	asking	whether	the	study	results	apply	to	similar	patients	in	a	different	setting	or	not	(Figure	1).
In	the	example,	we	would	want	to	evaluate	if	the	results	of	the	clinical	trial	apply	to	ARDS	patients	in	other	ICUs.	If	the	patients	have	early,	severe	ARDS,	probably	yes,	but	the	study	results	may	not	apply	to	patients	with	mild	ARDS.	External	validity	refers	to	the	extent	to	which	the	results	of	a	study	are	generalizable	to	patients	in	our	daily	practice,
especially	for	the	population	that	the	sample	is	thought	to	represent.Internal	and	external	validity.Lack	of	internal	validity	implies	that	the	results	of	the	study	deviate	from	the	truth,	and,	therefore,	we	cannot	draw	any	conclusions;	hence,	if	the	results	of	a	trial	are	not	internally	valid,	external	validity	is	irrelevant.	2	Lack	of	external	validity	implies
that	the	results	of	the	trial	may	not	apply	to	patients	who	differ	from	the	study	population	and,	consequently,	could	lead	to	low	adoption	of	the	treatment	tested	in	the	trial	by	other	clinicians.To	increase	internal	validity,	investigators	should	ensure	careful	study	planning	and	adequate	quality	control	and	implementation	strategies-including	adequate
recruitment	strategies,	data	collection,	data	analysis,	and	sample	size.	External	validity	can	be	increased	by	using	broad	inclusion	criteria	that	result	in	a	study	population	that	more	closely	resembles	real-life	patients,	and,	in	the	case	of	clinical	trials,	by	choosing	interventions	that	are	feasible	to	apply.	2	1.	Guérin	C,	Reignier	J,	Richard	JC,	Beuret	P,
Gacouin	A,	Boulain	T.	Prone	positioning	in	severe	acute	respiratory	distress	syndrome.	N	Engl	J	Med.	2013;368(23):2159–2168.	doi:	10.1056/NEJMoa1214103.	[PubMed]	[CrossRef]	[Google	Scholar]2.	Akobeng	AK.	Assessing	the	validity	of	clinical	trials.	J	Pediatr	Gastroenterol	Nutr.	2008;47(3):277–282.	doi:	10.1097/MPG.0b013e31816c749f.
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