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PDF	Displays	the	content	of	the	article	Figures	and	tables	Video	Audio	Additional	data	Sensitivity	and	specificity	are	terms	used	to	evaluate	a	clinical	test.	They	are	independent	of	the	population	of	interest	tested.	Positive	and	negative	predictive	values	are	useful	when	considering	the	value	of	a	test	to	a	doctor.	They	depend	on	the	prevalence	of	the
disease	in	the	population	of	interest.	The	sensitivity	and	specificity	of	a	quantitative	test	depends	on	the	cut-off	value	above	or	under	which	the	test	is	positive.	In	general,	the	greater	the	sensitivity,	the	less	the	specificity,	and	vice	versa.	The	curves	characteristics	of	the	receiver	operator	are	a	plot	of	false	positives	against	real	positives	for	all	cut-off
values.	The	area	under	the	curve	of	a	perfect	test	is	1.0	and	that	of	a	useless	test,	not	better	than	throwing	a	coin,	is	0.5.	Many	clinical	tests	are	used	to	confirm	or	refute	the	presence	of	a	disease	or	further	diagnostic	process.	Ideally,	these	tests	correctly	identify	all	patients	with	the	disease,	and	properly	identify	all	patients	who	are	without	disease.
In	other	words,	a	perfect	test	is	never	positive	in	a	patient	who	is	sick	and	is	never	negative	in	a	patient	who	is	actually	sick.	Most	clinical	tests	fall	short	of	this	ideal.	Sensitivity,	specificity	and	other	terms	The	following	terms	are	fundamental	to	understand	the	usefulness	of	clinical	tests:	When	evaluating	a	clinical	test,	the	terms	of	sensitivity	and
specificity	are	used.	They	are	independent	of	the	population	of	interest	tested.	The	positive	predictive	value	(PPV)	and	negative	predictive	value	(NPV)	are	used	when	considering	the	value	of	a	clinical	test	and	depend	on	the	prevalence	of	the	disease	in	the	population	of	interest.	True	positive:	the	patient	has	the	disease	and	the	test	is	positive.
Positive	fake:	the	patient	does	not	have	the	disease,	but	the	test	is	positive.	True	negative:	the	patient	does	not	have	the	disease	and	the	test	is	negative	Falso	negative:	the	patient	has	the	disease	but	the	test	is	negative.	Sensitivity	The	sensitivity	of	a	clinical	test	refers	to	the	ability	of	the	test	to	correctly	identify	patients	with	the	disease.	A	100%
sensitivity	test	correctly	identifies	all	patients	with	the	disease.	A	80%	sensitivity	test	detects	80%	of	patients	with	the	disease	(really	positive)	but	20%	with	the	disease	should	be	unnoticed	(negative	flutes.)	High	sensitivity	is	clearly	important	where	the	test	is	used	to	identify	a	serious	but	curable	disease	(e.g.	cervical	cancer).	The	projection	of	the
female	population	through	cervical	striscis	test	is	a	sensitive	test.	However,	it	is	not	very	specific	and	a	high	percentage	of	women	with	a	positive	cervical	stripe	that	continue	to	have	a	coupe	are	at	the	end	notunderlying	pathology.	Specificity	The	specificity	of	a	clinical	test	refers	to	the	ability	of	the	test	to	correctly	identify	those	patients	without	the
disease.	Therefore,	a	test100%	specificity	correctly	identifies	all	patients	without	disease.	A	80%	specificity	test	correctly	reports	80%	of	patients	without	the	disease	as	negative	tests	(negative	tests)	but	20%	of	patients	without	the	disease	are	incorrectly	identified	as	positive	tests	(positive	results).	As	discussed	above,	a	test	with	a	high	sensitivity	but
low	specificity	results	in	many	patients	who	are	free	diseases	to	be	told	of	the	possibility	of	having	the	disease	and	are	therefore	subject	to	further	investigation.	Although	the	ideal	(but	unrealistic)	situation	is	for	a	100%	accurate	test,	a	good	alternative	is	that	of	patients	who	are	initially	positive	to	a	test	with	high	sensitivity/low	specificity,	to	a	second
test	with	low	sensitivity/high	specificity.	In	this	way,	almost	all	false	positives	can	be	properly	identified	as	negative	disease.	Positive	Predictive	Value	The	PPV	of	a	test	is	a	proportion	that	is	useful	to	doctors	since	it	answers	the	question:	“How	is	it	likely	that	this	patient	has	the	disease	since	the	test	result	is	positive?”	Negative	predictive	value	The
NPV	of	a	test	answers	the	question:	“How	is	it	likely	that	this	patient	does	not	have	the	disease	since	the	test	result	is	negative?”	A	final	term	sometimes	used	with	reference	to	the	test	utility	is	the	probability	ratio.	This	is	defined	as	most	likely	is	that	a	positive	test	patient	has	the	disease	compared	to	a	negative	test.	Unlike	sensitivity	and	specificity,
PPV	and	NPV	depend	on	the	population	in	the	test	phase	and	are	influenced	by	the	prevalence	of	the	disease.	Consider	the	following	example:	screening	for	systemic	lupus	erythematosis	(SLE)	in	a	general	population	using	the	antinuclear	antibody	has	a	low	PPV	due	to	the	high	number	of	positive	fakes	it	produces.	However,	if	a	patient	has	signs	of
SLE	(e.g.	malar	thread	and	joint	pain,)	the	PPV	of	the	test	increases	because	the	population	from	which	the	patient	is	drawn	is	different	(from	a	general	population	with	a	low	prevalence	of	SLE	to	a	clinically	suspicious	population	with	a	much	higher	prevalence).	We	can	also	consider	a	woman	presenting	with	postpartum	euphemism	and	where	one	of
the	differential	diagnosis	is	pulmonary	embolism.	A	D-dimer	test	would	almost	certainly	be	elevated	in	this	patient	population;	Therefore,	the	test	has	a	low	PPV	for	pulmonary	embolism.	However,	it	has	a	high	NPV	for	pulmonary	embolism	since	a	low	D-dimer	is	unlikely	to	be	associated	with	pulmonary	embolism.	The	dependence	of	PPV	and	NPV	on
the	prevalence	of	a	disease	can	be	illustrated	numerically:	Consider	a	population	of	4000	people	who	are	equally	divided	into	evil	and	well.	A	screening	test	to	detect	the	condition	has	a	99%	sensitivity	and	a	99.%	specificityof	this	population	would	therefore	produce	1980	real	positives	and	1980	real	negatives	with	20	patients	in	the	phase	of	positive
tests	whenin	fact	they	are	good	and	20	patients	feel	negative	when	they	are	sick.	Therefore,	the	PPV	of	this	test	is	99%.	However,	if	the	number	of	sick	people	in	the	population	is	only	200	and	the	number	of	people	well	is	3800,	the	number	of	positive	false	increases	from	20	to	38	and	the	PPV	drops	to	84%.	This	discussion	highlights	the	fact	that	the
ability	to	make	a	diagnosis	or	a	screen	for	a	condition	depends	on	both	the	discriminatory	value	of	the	test	and	the	prevalence	of	the	disease	in	the	population	of	interest.	If	the	data	for	a	test	are	inserted	in	a	2×2	contingency	table,	Fisher's	exact	test	of	many	statistical	software	packages	can	be	used	to	calculate	sensitivity,	specificity,	PPV,	NPPV	and
probability	ratio.	Receptor	operator	curves	Consider	the	following	hypothetical	example:	the	measurement	of	high	endorphin	levels	in	SpRs	in	Anaesthesia	was	found	associated	with	success	in	the	final	examination	of	FRCA.	A	SpRs	sample	is	tested	before	the	exam	with	a	range	of	endophora	values.	The	data	is	examined	and	an	arbitrary	cutting	point
is	chosen	for	endophora	levels	above	which	most	candidates	have	passed	with	few	failures.	Despite	the	choice	of	the	cut-off	value	so	that	the	maximum	possible	number	of	SpRs	is	correctly	classified,	we	can	find	that	10%	of	the	cohort	with	endorphin	levels	over	the	cut-off	level	failed	the	examination	(positive	results)	and	15%	of	the	cohort	with
endorphin	levels	under	the	cut-off	level	exceeded	the	examination	(negative	flutes).	The	relatively	crude	measurements	of	sensitivity	and	specificity	discussed	earlier	cannot	take	into	account	the	cutting	point	for	a	particular	test.	If	the	cut-off	point	is	lifted,	there	are	less	positive	fakes	but	more	negative	fakes—the	test	is	highly	specific	but	not	very
sensitive.	Similarly,	if	the	cut-off	point	is	low,	there	are	less	false	negatives,	but	more	false	positives—the	test	is	highly	sensitive	but	not	very	specific.	The	curved	characteristics	of	the	receiver	operator	(so	called	because	they	were	originally	designed	by	the	radio	receiver	operators	after	the	attack	on	Pearl	Harbour	to	determine	how	the	U.S.	radar
did	not	detect	the	Japanese	plane)	are	a	plot	of	(1−specificity)	of	a	x	axis	test	against	its	sensitivity	on	the	y	axis	for	all	possible	cutting	points.	An	identical	chart	is	produced	when	the	false	positive	rate	of	a	test	is	shown	on	the	x	axis	against	the	true	positive	rate	on	the	y	axis	(Fig.	1).	An	ideal	test	is	represented	by	the	upper	curve	of	the	figure.	The
central	curve	represents	the	characteristics	of	a	test	more	typically	seen	in	routine	clinical	use.	The	area	under	this	curve	(AUC)	represents	the	overall	accuracy	of	a	test,	with	a	value	that	approaches	1.0	indicating	a	high	sensitivity	and	specificity.	The	lineOn	the	graph	represents	the	zero	discrimination	line	with	a	0.5	AUC	(the	test	is	not	better	than
launching	a	coin).	Open	in	the	new	Slidereceiver	Curve	of	the	operator:	(a)	zero	zero	line	(AUC	=	0.5);	(B)	Typical	clinical	test	(AUC	=	0.5	"1.0);	Perfect	test	(AUC	=	1.0).	Thanks	The	authors	are	grateful	to	Professor	Rose	Baker,	the	Department	of	Statistics,	at	the	University	of	Salford	for	his	valuable	contribution	in	providing	useful	comments	and
advice	on	this	manuscript.	Bibliography	4.Â,	Â	If	you	are	pursuing	or	planning	to	pursue	research,	the	bibliography	is	perhaps	the	most	important	element	in	a	research	exercise.	Without	a	bibliography,	work	is	essentially	useless.	While	this	might	seem	extreme,	it	is	true	that	research	without	the	control	of	the	fact	is	useless.	No	professor	or
arbitrator	will	accept	a	thesis	or	research	card	without	quotation	and	quotation	is	incomplete	without	a	bibliography	or	reference	page.	So,	what	exactly	is	a	bibliography?	A	bibliography	is	a	list	that	goes	at	the	end	of	a	work	of	writing	of	the	research.	The	list	contains	all	the	sources	used	in	the	thesis.	Each	reference	must	have	the	following:	the
name	of	the	author:	in	each	quote	format,	the	name	of	the	author	is	listed	first	in	the	bibliography.	The	bibliography	is	also	ordered	by	the	author's	surname	and	in	alphabetical	order.	The	only	exception	to	this	is	in	footnotes,	for	the	disturbed	format,	the	author's	name	is	listed	first.	This	style	features	bibliographical	information	in	footnotes	or
endnotes.	The	resource	title:	the	title	identifies	the	specific	resource	used.	The	title	is	generally	the	creative	element	of	the	piece;	The	title	of	the	book,	article,	news,	advertising	gives	a	suggestion	of	its	character	and	let	the	reader	know	what	to	expect.	The	publisher	who	published	the	source.	The	name	and	place	of	publication	is	important	for
checking	the	type	of	source	material.	For	example,	if	a	book	is	published	by	McMillan	Publishers,	it	is	considered	a	valid	and	verified	resource	and	you	can	count	on	the	facts	that	are	true.	Each	editor	has	editors	who	control	and	no	book	would	be	published	by	a	reliable	publisher	containing	unverified	information.	The	date	of	publication:	the	date	of
publication	is	included	in	the	work	to	let	the	reader	know	when	the	information	was	published.	Remember	in	today's	world,	every	data	has	its	life.	The	date	is	important	in	your	thesis	because	the	reference	you	present	should	not	be	updated.	The	data	collected	and	presented	by	you	also	have	its	life.	Therefore	it	is	advisable	to	conclude	your	search	in
record	time.	Â	Scholars	are	required	to	use	a	format	depending	on	the	number	of	sources	used	in	the	thesis,	setting	up	sources	in	chapters	and	the	source	in	which	the	information	was	collected.	Each	element	is	vital	to	the	correct	bibliographical	list.	Please	remember	that	all	Bibliography	helps	other	scholars	find	resources	that	may	not	have	been
able	to	exist	before.	It	also	facilitates	arbitrators	or	examinersthesis	or	research	card	to	track	the	steps	a	student	has	prepared	his	research	work.	A	quote	is	a	reference	to	a	publisher	orsource.	More	precisely,	a	quote	is	an	abbreviated	alphanumeric	expression	fixed	in	the	body	of	an	intellectual	work	that	denotes	a	voice	in	the	bibliographical
reference	section	of	the	work	in	order	to	recognize	the	relevance	of	the	works	of	others	to	the	theme	of	discussion.	Quote	helps	to	refer	to;	It	is	a	way	to	give	credit	to	writers	from	which	scholars	borrow	words	and	ideas.	Citing	the	work	of	a	particular	scholar,	students	can	recognize	and	comply	with	the	intellectual	property	rights	of	that	researcher.
A	student	can	draw	on	any	of	the	millions	of	ideas,	intuitions	and	arguments	published	by	other	writers,	many	of	whom	have	spent	years	of	research	and	writing.	All	that	serves	it	is	to	recognize	their	contribution	in	the	construction	of	new	tasks.	Research	scholars	must	take	advantage	of	others'	works	as	they	seek	their	argument.	Going	to	the	library
and	opening	a	relevant	book	or	newspaper	and	crossing	the	author's	bibliography,	students	can	find	more	resource	material	listed	there,	to	search	for	fleece	and,	after	having	had	this	material,	add	it	to	their	bibliography,	as	well.	A	noted	bibliography	is	a	list	of	quotes	to	books,	articles	and	documents.	Each	quotation	is	followed	by	a	short	(usually
about	150	words)	descriptive	and	evaluation	paragraph,	the	annotation.	The	purpose	of	the	annotation	is	to	inform	the	reader	of	the	relevance,	accuracy	and	quality	of	the	sources	mentioned.	One	of	the	reasons	behind	mentioning	sources	and	compiling	an	extended	and	logical	bibliography	is	to	demonstrate	that	you	have	made	some	valid	research	to
support	your	logic	and	claims.	Thesis	readers	can	refer	to	the	quote	in	the	bibliography	and	then	go	and	look	for	the	material	itself.	I	want	to	emphasize	here	that	a	well-reported	bibliography	positively	influences	the	thesis	examiners.	Examiners	can	double	the	demand	or	interpretation	made	by	research	scholars.	Research	work	is	steadily	formed
when	the	scholar	reads	more	and	collects	many	references.	Further	information	and	more	reading	make	the	researcher	an	expert	on	your	chosen	topic.	He	boasts	the	ability	to	explain	the	content	of	the	sources	and	evaluate	their	utility.	He	can	use	and	share	this	information	with	others	that	can	be	less	familiar	with	some	terms.	A	good	researcher	will
collect	sources,	analyzes	them	and	will	discuss	it	with	experts.	The	bibliography	is	the	key	element	of	a	thesis	that	is	used	to	judge	the	quality	of	the	work	carried	out	by	the	researcher.	Therefore,	use	updated	resources	and	be	sure	to	know	how	to	mention	the	references.	Do	not	ignore	the	nuances	of	a	bibliography.	It	exhibits	your	critical	thinking,
showing	you	to	have	read	and	understood	your	sources,	establishes	your	work	as	a	valid	source	and	you	as	a	researcher	and	put	your	study	and	topic	in	a	continuous	professional	conversation.	And	finally,	your	bibliography	could	stimulate	other	researchers	to	continue	workingYour	chosen	search	topic.	Comments	comments
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