
Dr. Shatha Alduraywish, 
MBBS; MSc; PhD
Assistant Professor

Department of Family and 
Community Medicine

College of Medicine, KKUH 
King Saud University

Basics of Critical Appraisal of 
Available Evidence - I

(Therapy, Diagnosis and Prognosis)

Dr. Nada A. AlYousefi
Assistant Professor, Postgraduate 

Trainer and Consultant
Family Medicine Unit

Department of Family and 
Community Medicine

College of Medicine(KSU)

February 2018



Session	Overview

§ Introduction
§ Therapy	Article	Critique
§ Diagnosis	Article	Critique
§ SR	and	MA



Structure	of	an	article

§ Title
§ Abstract
§ Introduction
§ Background	/	review	of	literature
§ Organizational	context
§ Methodology
§ Results
§ Discussion



Structure	of	an	article
1. Title

§ Should	be	informative

2. Abstract
§ contains	a	summary	of	the	the	research	question,	key	
methods,	results	and	conclusions	of	the	study

3. Introduction
§ Should	contain	the	research	question	(PICO)	or	hypotheses	
tested

4. Background	/	review	of	literature
§ Research	questions	occur	in	the	context	of	an	already	
formed	body	of	knowledge.	The	background	should	
address	this	context,	help	set	the	rationale for	the	study,	
and	explain	why	the	questions being	asked	are	relevant.



Structure	of	an	article
5.	Organizational	context	(Research	setting)

6.	Methodology
Should	describe	exactly	how	the	research	was	carried	out	
Sample:	characteristics,	selection,	number,	non-response	
Measures:	description	of	tests	/	questionnaires	(validated?),	
data,	outcome	measures	
Procedure:	study	design	(qualitative,	quantitative,	controlled?)

7.	Results
Should	tell	the	reader	what	the	findings	were.	All	outcome	
measures	must	be	reported	and	confidence	intervals	for	effect	
sizes	should	be	presented



Structure	of	an	article
8.	Discussion
§ Interpretation	of	the	results	/	relation	to	theory
§ Comparison	with	the	results	of	other	studies
§ Weaknesses	/	limitations	of	the	study
§ Implications
§ Recommendations



What	is	Critical	appraisal	

§ The	process	of	carefully	and	systematically
examining	research	to	judge	its	trustworthiness,	and	
its	value	and	relevance	in	a	particular	context.

§ It	is	an	essential	skill	for	evidence-based	practice	
because	it	allows	public	health	professionals	and	
clinicians	to	find	and	use	research	evidence	reliably	
and	efficiently	to	inform	their	decision-making.



General	Tips
Any	study	should	have	the	following	criteria	to	be	relevant:	
§ The	topic	addresses	a	common	problem	in	my	practice
§ Patient	oriented	evidence	that	matter	(POEM)	outcomes	

like	improvement	of	symptoms,	quality	of	life,	cost...	etc.
§ Results	(if	valid)	will	change	my	practice.	

In	general,	for	critical	appraisal,	look	for:	
§ Validity	
§ Results
§ Applicability.	



Appraising	The	Evidence

1. Is the	study	valid?	
§ Evaluating	its	methodological	quality
§ Decide	whether	studies	have	been	undertaken	in	a	way	
that	makes	their	findings	reliable.

2.	What	are	the	results?	
§ Whether	the	study’s	results	are	clinically	important)
§ Make	sense	of	the	results.

3.	Are	the	results	useful?
§ How	the	study	results	applies	to	your	question
§ Know	what	these	results	mean	in	the	context	of	the	
decision	that	needs	to	be	made.
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Clarification

Now	let’s	say	that	the	same	patient	has	heard	
from	a	friend	that	there	is	a	vitamin	that	will	
help	prevent	migraines.	What	study	design	
could	answer	the	question	of	whether	there	is	a	
vitamin	that	is	useful	in	preventing	migraine	
headaches	in	this	patient?



12

Study	Methods
to	Answer	This	Question

§ Epidemiology:	Patients	taking	a	vitamin	are	less	likely	to	
have	migraines

§ Pharmacology:	Drug	x	affects	cerebral	vasculature	in	rat	
brain	isolates	

§ Case	report:	“It	worked	on	one	patient”
§ Case-series:	“It	worked	on	a	bunch	of	patients”
§ Randomized	controlled	trial:	1/2	get	drug,	1/2	placebo.	

No	one	knows	who	‘til	the	end	who	took	what



Therapy	Article	Critique

The	best	for	therapy	evidence	is	Systemic	Review	article	or	
Meta-analysis	of	Randomized	Controlled	Trial	(RCT).	If	you	
didn't	find	these	articles,	then	RCT	will	be	fine.	



Clinical	Trial	Compares 

INTERVENTION
n Drug	(New)
n Structured	exercise	program	(e.g.	osteoporosis)
n Surgical	procedure

CONTROL
n Placebo,	old	drug	or	old	intervention
n Usual	regular	advise	given	(osteoporosis)
n Another	surgical	procedure	/	No	surgery

 



§ Preparation:	Randomization,		Computer	generated		
list		

§ Eligibility	assessment	(Inclusion/exclusion)
§ Consent
§ Allocation	to	study	arms	(Concealment)
§ Baseline	assessment
§ Initiation	of	intervention	(Blind)
§ Follow-up	
§ Outcome	assessment
§ Data	analysis

Process	of	RCTs



Randomized	Controlled	Trial	(RCT)



Appraise	the	Evidence 

• Assess	validity?	Correctness (likely to be 
true)

• What	are	the	results?	Clinically important

• Can	we	apply the	results	to	our	patient?													
Applicable in and useful for my patients
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Validity

• Internal	validity:	How	well	was	the	study	done?	
Do	the	results	reflect	the	truth?

• External	validity:	can	I	apply	these	results	to	
MY	patients?



§ Randomization.
§ Concealment.	
§ Blindness.	
§ Follow	up	complete.
§ Intention	to	treat.
§ Similar	groups	at	start.
§ Both	groups	treated	equally.

Validity



Validity
Validity	Mnemonics	(RABI)
•R Randomization
•A Allocation	Concealed	assignment.	Like	opaque	envelope	or	
central	call	allocated.	

Attrition (complete	follow	up)	
§B Blindness (single,	double,	triple)	3Cs	(contamination,	co-
intervention	&	compliance)	
§I Intention to	Treat	analysis	



Are	the	results	of	this	single	preventive	or	therapeutic	trial	valid?

Was	the	assignment	of	patients	to	treatments	randomised?	

Was	the	randomisation	list	concealed?
Was	follow-up	of	patients	sufficiently	long and	complete?

Were	all	patients	analysed in	the	groups	to	which	they	were	
randomised?

Were	patients	and	clinicians	kept	"blind"	to	treatment?

Were	the	groups	treated	equally,	apart	from	the	experimental	
treatment?

Were	the	groups	similar	at	the	start	of	the	trial?



Randomization

Question:	
Was	the	assignment	
of	patient	
randomized?



What	is	Randomization
§ It	is	a	process	where	each	patient	has	equal	chance	to	be	in	

control	group	or	experiment	group	(i.e.	every	one	in	the	
sample	has	50%	chance	to	be	in	either	group,	experiment	
group	or	control	group).	

§ It	can	be	done	by:	
§ tossing	a	coin	to	randomly	allocate	the	participants.

§ using	computer	random	number	generation	

§ In	blocks.	

§ Once	you	can	predict	where	the	patient	will	go	(to	
experiment	or	control	group),	then	you	broke	the	
randomization.	



Why	Randomization

1. To	avoid	confounding	factors;	which	affect	both	
cause	and	outcome.

2. To	ensure	equal	base-line	characteristics	in	both	
groups.

3. Both	groups	are	equal in	known	or	unknown	
prognostic	factors.

Randomization	is	done	before	allocation.



Validity
Validity	Mnemonics	(RABI)
•R Randomization
•A Allocation	Concealed	assignment.	Like	opaque	envelope	or	
central	call	allocated.	

Attrition (complete	follow	up)	
§B Blindness (single,	double,	triple)	3Cs	(contamination,	co-
intervention	&	compliance)	
§I Intention to	Treat	analysis	



Allocation	(assignment	-
concealment)

Hide	the	patient..!!

It	is	allocation	of	
patient	to	control	or	
experiment	group.



Allocation	(assignment	- concealment)

§ Allocation	comes	after randomization.

§ It	is	hiding	allocation	before	treatment	starts	and	it	is	
meant	to	prevent	selection	bias.

§ Allocation	should	be	concealed
§ it	is	to	conceal	allocation	of	study	group	assignment	from those	

responsible	for	assessment	of	patient	for	entry	of	trial;	i.e.	no	
one	from	research	team	knows	which	patient	from	which	group	
he	is	allocated.

§ It	is	done	by	
§ opaque	envelop

§ computerized	protected	folder



Why	allocation	concealment?

To	maintain	randomization.

Trials	with	unconcealed	allocation	consistently	overestimate	
benefit	by	~40%



Potential Subjects

Conducting	RCT	study

Actual
Subjects

A B
Randomization

Blinding, etc

Trial starts

Concealed
Allocation



Validity
Validity	Mnemonics	(RABI)
•R Randomization
•A Allocation	Concealed	assignment.	Like	opaque	envelope	or	
central	call	allocated.	

Attrition (complete	follow	up)	
§B Blindness (single,	double,	triple)	3Cs	(contamination,	co-
intervention	&	compliance)	
§I Intention to	Treat	analysis	



Follow	up
&

Intention	To	Treat	(ITT)	

Question:	
Were	all	patient	who	entered	the	
trial	properly	accounted	for	
and	attributed	at	its	conclusion?



Follow	up	completion

§ Follow	up	means	to	follow	patient	from	the	time	of	
inclusion	in	the	study	until	occurrence	of	primary	
outcome.

§ Accepted	when	≥	80%	of	patients	completed	the	study	
(maintain	power)

§ Duration	of	study	should	be	sufficient	for	outcome	to	
occur	(except	in	some	ethical	issues	in	which	the	study	will	be	
terminated	once	outcome	occurs	before	finishing	the	study	period)



Intention	To	Treat	(ITT)	analysis

§ The	patients	are	analyzed	in	the	
same	group	to	which	they	were	
randomized.

§ The	number	of	analyzed	patients	is	
the	same number	of	patients	the	
trial	started	with

§ Advantage:	
§ to	maintain	randomization.

§ Disadvantage:	
§ it	gives	false	effect	estimate	of	

experiment	or	control	treatment	
because	of:	
§ 1)	Including	dropped	out	patients.	
§ 2)	Including	non-compliant	patients.
§ 3)	Including	patients	with	co-

intervention.	

Per	protocol	analysis

§ Analyze	data	from	patients	who	
completed	the	trial	ONLY and	
analyzed	in	the	arm in	which	they	
finished	the	trial	

§ The	number	of	analyzed	patients	is	
lesser than	the	number	of	patients	
the	trial	started	with	
§ because	of	exclusion	"non-compliance,	

contamination,	or	co-intervention")

§ Disadvantage	
§ It	can	not	maintain	the	randomization..!!

Types	of	Analysis	in	RCT



Validity
Validity	Mnemonics	(RABI)
•R Randomization
•A Allocation	Concealed	assignment.	Like	opaque	envelope	or	
central	call	allocated.	

Attrition (complete	follow	up)	
§B Blindness (single,	double,	triple)	3Cs	(contamination,	co-
intervention	&	compliance)	
§I Intention to	Treat	analysis	



Question:	
Were	patients,	physicians	
and	those	during	assessment	
"blind"	to	treatment?

Blindness



What	is	Blindness?

§ Hide	the	treatment..!!
§ It	is	related	to	treatment;	no	relation	with	patient

§ It	is	hiding	allocation	after	treatment	starts	and	it	is	
meant	to	prevent	performance	bias.

Blindness	could	be:	
1. Single	(either	patient	or	physician	blinds	to	treatment)
2. Double	(patient	and	physician	blind	to	treatment)
3. Triple	(patient,	physician	and	data	analyst	blind	to	treatment)



How	is	blindness	done?

1. Same	shape,	color,	taste	for	both	control	and	
experiment	treatment.	

2. Dummy	tablets	
1. Experiment group	à active	intervention	+	dummy	

control
2. Control group	à active	control	+	dummy	intervention

In	some	studies	you	can't	keep	blindness,	e.g.	surgical	
intervention



Why	blindness?

1. To	maintain	randomization.
2. To	minimize	contamination

§ Any	member	from	one	group	received	treatment	from	other	
group	that	is	included	in	the	study

3. To	minimize	co-intervention
§ Any	extra	intervention	other	than	study	treatment	to	either	

group;	like	outside	drug

Five	groups	can	be	blind:	
patients,	clinicians,	outcome	assessors,	data	collectors,	and	data	

analysts.	



Question: Were	both	groups	similar	at	start	of	
trial?

Equal	percentages	of:
§ Demographics	data
§ Co-morbidities
§ Severity
§ Confounding	factors
§ Prognostic	factors	

Sometimes	even	with	randomization,	both	groups	are	not	similar	
(need	adjustment	e.g.	by	logistic	regression…	etc	to	remove	the	effect	of	

remaining	confounding	factors).



Question: Aside	from	experiment,	were	both	
groups	treated	equally?
Contamination

§ Any	member	from	one	group	received	treatment	from	other	group	
that	is	included	in	the	study.	

§ This	could	be	non-pharmacological	contamination	like	when	the	
control	group	has	adapted	other	behavior	from	experiment	group	like	
exercise.

Co-intervention
§ Any	extra	intervention	other	than	study	treatments	to	either	group,	

like	outside	drug.	

Compliance
§ Was	it	mentioned?	

§ How	is	it	looked	for?	



Types	of	bias	in	RCT

§ Selection	bias:	
§ If	randomization	was	not	proper	or	no	concealment.

§ Attrition: lost	to	follow	up.

§ Performance:
§ If	no	blindness,	there	is	contamination,	co-intervention,	or	

placebo	effect	

§ Detection	(measurement):	
§ When	the	outcome	assessor	is	not	blind	during	measuring	the	

outcome.



Results

Questions:	
1.How	large	was	the	treatment	effect?

2.How	precise	was	the	estimate	of	the	
treatment	effect?



Question:	How	large	was	the	treatment	
effect?

§ RR,	ARR,	RRR,	and	NNT

Relative	Risk	(RR)	or	Risk	Ratio:
• RR	=	EER	(Experiment	Event	Rate)	

CER	(Control	Event	Rate)

EER=	a/a+b
CER=	c/c+d



Relative	Risk	(RR)
§ It	could	be	>	1,	or	<	1	or	equal	1	(no	effect)
§ If	the	outcome	is	harm:	

§ >	1means	the	experiment	intervention	is	causing	more	harm	compared	to	
control.

§ <	1means	the	experiment	intervention	is	causing	less	harm compared	to	
control.	

§ If	the	outcome	is	benefit
§ >	1means	the	experiment	intervention	is	causing	more	benefit	compared	to	

control.
§ <	1means	the	experiment	intervention	is	causing	less	benefit	compared	to	

control.

Interpretation
Risk	of	having	the	outcome	in	experiment	group	is	(x)	times	the	risk	in	

control	group.
§ RR	doesn't	tell	you	the	magnitude	of	benefit	of	treatment.	It	only	

tells	there	is	increase	or	decrease	risk	in	experiment	group	compared	
to	control	group.	



Absolute	Risk	Reduction	(ARR)

§ Risk	Difference.	

§ ARR	=	CER	– EER	

§ It	tells	the	magnitude	of	benefit	

Interpretation
if	100	patients	were	treated	with	experiment	treatment,	(x)	cases	of	
outcome	can	be	prevented.

§Example:	if	ARR	=	15% in	comparing	ACEI	vs	placebo	in	decreasing	IHD.	
This	means	if	100	patients	were	treated	with	ACEI,	15	cases	of	IHD	can	
be	prevented	compared	to	placebo.	

§ If	ARR	equals	0,	then	there	is	no	difference	between	
experiment	and	control.	



Number	Needed	to	Treat	(NNT)

§ Number	of	persons	who	would	have	to	receive	
an	intervention	for	1	to	benefit.

NNT=1/ARR	



Relative	Risk	Reduction	(RRR)

§ RRR	=	1	– RR
§ It	tells	how	much	the	experiment	treatment	is	reducing	the	

chance	of	having	outcome	in	single	treated	patient.
Interpretation:	

§ Using	experiment	treatment	will	relatively	reduce	the	risk	of	
having	the	outcome	by	(%)	compared	to	control	treatment.	

§ Example:	if	RRR	=	70%	in	comparing	ACEI	vs	placebo in	
decreasing	IHD.	
§ This	means	treatment	with	ACEI	will	relatively	reduce	the	risk	of	
having	IHD	by	70%	compared	to	placebo;	i.e.	

§ in	person	using	ACEI,	his	chance	of	having	IHD	will	be	reduced	by	
70%



Result	Tabulation

Bleeding
present

Bleeding
Absent

Total

Drug A 20 80 100
Drug B 40 60 100

§ RR	=	EER/CER																																						

§ RRR	=	1- RR

§ ARR	=	CER	- EER																														

§ NNT	=	1	/	ARR



Calculations

} RR =	EER/CER					=	0.2/0.4			=																							0.5

} RRR =	1- RR									=	1- 0.5=																												0.5	(50%)

} ARR =	CER	– EER	=	0.4	– 0.2	=																						0.2	(20%)	

} NNT =	1	/	ARR				=	1/0.2	=																													5



Question: How	precise	was	the	estimate	
of	the	treatment	effect?

§ Look	at	confident	interval	(CI)

§ The	narrower CI,	the	more	precise.

Precision	has	nothing	to	do	with	statistical	significant	(p-value)	
§ i.e.	you	could	have	very	narrow	and	precise	CI	that	crosses	1	

(line	of	no	effect)	which	is	not	statistically	significant,	or	vise	
versa..!!



Applicability
Question: Can	the	results	be	applied	to	my	patient?	
Question:	Were	all	clinically	important	outcomes	considered?	

§ You	should	see	what	the	means	are	used	by	the	researcher	to	reach	
into	outcome.	

§ Did	he	used	direct	method	or	surrogate	(indirect	– substitute)	
outcome	like	using	lipid	profile	as	an	indirect	measure	of	occurrence	of	
IHD.	

§ Were	outcomes	Disease	Oriented	Evidence	(DOE)	or	Patient-Oriented	
Evidence	that	Matters	(POEM).	
§ POEM	is	better	like	improvement	of	symptoms,	improvement	of	quality	of	life…	etc.	

§ Treatment	availability,	and	is	it	affordable	by	the	patient	(cost	benefit).

Question: Are	the	likely	treatment	benefits	greater	than	the	
potential	harms	and	costs?	

§ Weight	risk	and	benefit	



Summary
• Validity	- is	the	paper	likely	to	be		true

• Importance	- size	of	effect
▫ NNT	
▫ Percision

• Applicability	- can	it	work	for	me/my	setting



Diagnosis	Article	
Critique



The	best	study	type	for	diagnosis	study	is	prospective	
blind	comparison	to	a	gold	standard	cross-sectional	
study.



• 2/3 malpractice	claims	
against	GPs	in	UK

• 40,000-80,000 US	hospital	
deaths	from	misdiagnosis	
per	year

• Diagnosis	uses	<5% of	
hospital	costs,	but	
influences	60% of	decision	
making		



Roles	of	a	New	Test

• Replacement – new	replaces	old
– E.g.,	CT	colonography	for	barium	enema

• Triage – new	determines	need	for	old
– E.g.,	B-natriuretic	peptide	for	echocardiography

• Add-on – new	combined	with	old
– ECG	and	myocardial	perfusion	scan

Bossuyt et al BMJ 2006;332:1089–92



• Scan	in	UTI	abstract

Read	this	abstract



Series of patients

Index test

Reference (“gold”) standard

Compare the results of the 
index test with the reference 

standard, blinded



• Scan	in	UTI	abstract

Index 
test

Series of 
patients

Reference 
standard

Accuracy 



Appraising a diagnostic test study 
using a critical appraisal checklist

Ref.Mahilum-Tapay L,	et	al.	New	point	of	care	Chlamydia	
Rapid	Test	– bridging	the	gap	between	diagnosis	and	
treatment:	performance	evaluation	study.	BMJ	
2007;335:1190.



Why are we looking at the test?
The	problem:
An	18-year-old women	comes	to	your	clinic	because	she	has	pain	
when	passing	urine and	has	noticed	a	change	in	her	vaginal	
discharge.	You	suspect	that	she	has	might	have	Chlamydia,	but	
the	women	hates	the	idea	of	going	to	the	hospital	or	being	
examined	by	a	clinician	and	asks	if	there	is	a	test	she	can	do	
herself	instead

So,	we	research	alternative	test	methods	for	Chlamydia



Results of our search
• We	find	this	reference,	which	assesses	a	new	Chlamydia Rapid	Test:	

Mahilum-Tapay	L,	et	al.	New	point	of	care	Chlamydia	Rapid	Test	– bridging	
the	gap	between	diagnosis	and	treatment:	performance	evaluation	study.	
BMJ	2007;335:1190

• The objective of this study is to evaluate the performance of a new
Chlamydia Rapid Test with vaginal swab specimens as a potential
tool for Chlamydia diagnosis and screening compared with nucleic
acid amplification tests with first void urine, and vulvo-vaginal swab
specimens.

• Importantly for us, the study also assessed if there is any difference
between results of the Chlamydia Rapid Test when the swabs are
self collected compared with clinician collected



Critical Appraisal

Now	we	have	found	a	study	that	may	give	a	solution	to	our	
current	problem,	we	need	to	assess	the	quality	of	the	
research	we	have	found	in	terms	of	validity	and	the	
importance	of	the	results	to	see	if	we	can	apply	this	test	to	
the	patient.	

To	do	this	we	can	use	the	critical	appraisal	checklist to	
evaluate	the	study



Series of patients

Index test

Reference (“gold”) standard

Compare the results of the 
index test with the reference 

standard, blinded



Is the study valid? Screening 

Was	there	a	clear	question	for	the	study	to	address?
(the	population,	test,	setting,	and	outcome)

In	this	case	yes,	the	study	asked:	
1. “What	is	the	diagnostic	accuracy	of	the	Chlamydia Rapid	Test	compared	

with	polymerase	chain	reaction	and	strand	displacement	amplification	
assays	in	the	diagnosis	of	Chlamydia in	women	presenting	to	a	sexual	
health	centre	(site	1)	and	genitourinary	medicine	clinics	(site	2	and	3)?”

2. “Is	there	a	difference	in	the	diagnostic	accuracy	of	the	Chlamydia	Rapid	
Test	between	self-collected	samples	and	clinician-collected	samples?”

This	information	can	usually	be	found	in	the	abstract	or	the	introduction	to	
the	study



Defining	the	clinical	question:	PICO	or	PIRT

• Patient/Problem
§ How	would	I	describe	a	group	of	patients	similar	to	mine?

• Index	test
§ Which	test	am	I	considering?

• Comparator…	or	…Reference	Standard
§ What	is	the	best	reference	(gold)	standard	to	diagnose	the	
target	condition?

• Outcome….or….Target	condition
§ Which	condition	do	I	want	to	rule	in	or	rule	out?



Is the study valid? Screening
Is	there	comparison	with	an	appropriate	(gold)	reference	
standard	for	diagnosing	the	disorder	under	assessment?
§ The	reference	standard	comparison	should	be	the	best	available	indicator	of	the	

target	disorder
In this case yes, the study stated that:

“We assessed the performance of the Chlamydia Rapid Test in order to meet the requirements for
Conformité Européenne licensure, which stipulate that the comparator test should be a “state of
the art” assay and use specimens approved for the test. Participants from site 1 did not provide
endocervical swabs, preventing the pooling of data from all three sites. Given this condition, we
chose polymerase chain reaction testing, which is licensed for both urine and endocervical
specimens, as the “gold standard” for the study. Studies of Chlamydia trachomatis polymerase
chain reaction testing have shown equal performance with cervical and urine specimens, across all
volumes of urine tested (<20-90 ml), and good reproducibility. For the genitourinary medicine
clinics, endocervical specimens were additionally collected by the clinician and were tested by
strand displacement amplification assay at the hospital laboratory.”

As the answer is yes to both of our initial screening questions, we should continue with
our analysis of the diagnostic test study



Is the study valid? Population

• Did	the	study	include	people	with	all	the	common	
presentations	of	the	target	disorder?

For	example,	symptoms	of	early	manifestations	as	well	
as	people	with	more	severe	symptoms,	and/or	people	
with	other	disorders	that	are	commonly	confused	with	
the	target	disorder	when	diagnosing?	



Is the study valid? Population
Did	the	study	include	people	with	all	the	common	presentations	
of	the	target	disorder?	For	example,	symptoms	of	early	
manifestations	as	well	as	people	with	more	severe	symptoms,	
and/or	people	with	other	disorders	that	are	commonly	
confused	with	the	target	disorder	when	diagnosing?	

Yes,	the	study	states	that:
“All	women	16	years	and	over	presenting	to	any	of	the	three	sites	were	invited	to	
participate	in	the	study	.	Most	participants	at	site	1	were	asymptomatic	[663	
women],	in	contrast	with	441/662	[67%]	of	the	participants	from	the	genitourinary	
medicine	clinics	presented	with	symptoms	that	included	vaginal	discharge	305/662	
[46%],	and	lower	abdominal	pain	149/657	[23%].	In	addition	23/668	[3%]	of	
women	were	diagnosed	as	having	pelvic	inflammatory	disease.”



Is the study valid? Blinding

• Were	the	people	assessing	the	results	of	the	
index	diagnostic	test	blinded	to	the	results	of	
the	reference	standard?



Is the study valid? Blinding

Were	the	people	assessing	the	results	of	the	index	diagnostic	
test	blinded	to	the	results	of	the	reference	standard?

Yes,	while	the	study	does	not	explicitly	state	blinding,	it	is	very	specific	about	
were	the	samples	were	analysed	for	the	three	different	tests.	These	were:
• Chlamydia Rapid	Test:	“Clinic	staff	tested	vaginal	swabs	on	site;	all	staff	had	passed	testers’	

requirements	in	accordance	with	the	National	Committee	on	Clinical	Laboratory	Standards.”

• Polymerase	chain	reaction	assay:	“We	sent	urine	specimens	to	a	laboratory	accredited	by	
the	UK	Accreditation	Service	for	testing	for	Chlamydia	trachomatis	with	the	Amplicor Chlamydia	
trachomatis	polymerase	chain	reaction	assay.”

• Transcription	mediated	assay:	“Samples	that	yielded	discordant	results	between	the	
Chlamydia	Rapid	Test	and	the	polymerase	chain	reaction	assay	were	tested	by	transcription	mediated	
assay	at	the	Sexually	Transmitted	Bacteria	Reference	Laboratory.”



Is the study valid? Testing
Was	the	reference	standard	applied	regardless	of	the	index	test	
result?
• Yes,	as	already	discussed,	all	samples	were	tested	with	both	the	Chlamydia

Rapid	test	and	polymerase	chain	reaction	assay.	With	discordant	samples	
further	tested	with	transcription	mediated	assay

Was	the	diagnostic	test	validated	in	a	second	independent	
group	of	patients?
• Yes,	as	the	test	was	given	in	three	different	sites,	a	total	of	three	

populations	were	tested



Is the study valid? Methods

Were	the	methods	of	the	diagnostic	test	described	in	sufficient	
detail?	Consider	if	descriptions	of	the	following	are	included:

§ Rationale	for	the	ref	standard.	
§ Technical	specifications	or	references	for	running	the	index	
test	and	reference	standard	(e.g.,	including	enough	
information	that	the	tests	could	be	replicated).

§ Methods	for	calculating	or	comparing	measures	of	
diagnostic	accuracy	and	statistical	uncertainty	(95%	CI).	



Is the study valid? Methods
Were	the	methods	of	the	diagnostic	test	described	in	sufficient	detail?	
Consider	if	descriptions	of	the	following	are	included:
Rationale	for	the	ref	standard.	“We	assessed	the	performance	of	the	Chlamydia	Rapid	Test	in	order	
to	meet	the	requirements	for	Conformité Européenne licensure,	which	stipulate	that	the	
comparator	test	should	be	a	“state	of	the	art”	assay	and	use	specimens	approved	for	the	test.	
Participants	from	site	1	did	not	provide	endocervical swabs,	preventing	the	pooling	of	data	from	all	
three	sites.	Given	this	condition,	we	chose	polymerase	chain	reaction	testing,	which	is	licensed	for	
both	urine	and	endocervical specimens,	as	the	“gold	standard”	for	the	study.	Studies	of	Chlamydia	
trachomatis	polymerase	chain	reaction	testing	have	shown	equal	performance	with	cervical	and	
urine	specimens,	across	all	volumes	of	urine	tested	(<20-90	ml),16	and	good	reproducibility.	For	the	
genitourinary	medicine	clinics,	endocervical specimens	were	additionally	collected	by	the	clinician	
and	were	tested	by	strand	displacement	amplification	assay	at	the	hospital	laboratory.”
Technical	specifications	or	references	for	running	the	index	test	and	reference	standard	(e.g.,	
including	enough	information	that	the	tests	could	be	replicated)	Yes,	the	study	outlined	in	detail	
how	each	different	type	of	sample	was	analysed	for	each	test.	See	pages	2	and	3	for	descriptions	of	
sample	collection,	storage,	and	testing.
Methods	for	calculating	or	comparing	measures	of	diagnostic	accuracy	and	statistical	uncertainty	
(95%	CI).	Yes,	95%	confidence	intervals	were	included	for	all	comparisons	discussed.



• Now	that	we	have	established	that	the	study	
is	valid,	we	should	consider	the	results



Results
Do	the	results	include	information	about	people	who	satisfied	inclusion	
criteria	for	the	study	but	did	not	receive	the	diagnostic	index	or	reference	
standard	test?	
In	this	case	yes,	the	study	includes	a	flow	chart	for	all	three	sites,	which	specifies	how	many	women	were	

enrolled	and	explicit	reasons	for	any	withdrawals.	From	this	flow	chart	it	appears	that	all	withdrawals	
were	excluded	from	the	final	analysis	which	only	included	valid	specimens	



Results
Do	the	results	include	how	indeterminate	results,	missing	results,	and	
outliers	of	the	index	test	were	handled?

• The	study	states	that	samples	that	had	discordant	results	were	further	tested	by	
transcription	mediated	essay,	in	addition	100	of	the	total	number	of	polymerase	
chain	reaction	negative	specimens	and	20	of	the	concordant	positive	samples	were	
also	randomly	tested	by	the	assay	to	minimise	potential	bias	introduced	by	testing	
discordant	samples	only.	The	study	only	included	valid	samples	in	the	analysis	with	
explicit	reasons	for	any	samples	not	included	(please	see	table	on	previous	slide)



Results 
Do	the	results	include	criteria	for	defining	the	severity	of	the	target	
disorder?

In	this	case	no	— infection	and	sequelae	may	be	asymptomatic	in	cases	of	
Chlamydia



Results
Do	the	results	include	cross	tabulation	of	the	index	test	results	by	the	
reference	standard	results?	Or	enough	information	to	generate	this	table?
• Yes, the	study	includes	sensitivity,	specificity,	and	positive	and	negative	

predictive	values	for	all	of	the	comparisons	made,	and	the	calculations	
used.	Using	these	results,	you	could	if	needed	generate	the	cross	
tabulation	table,	for	example	below:

• Site	1,	Chlamydia Rapid	Test	with	self	collected	vaginal	swab	specimens	
versus	polymerase	chain	reaction

Reference	Standard

Index	test Positive Negative Total

Positive	 47 7 54

Negative	 9 600 609

Total 56 607 663



Results
Do	the	results	include	estimates	of	diagnostic	test	accuracy	and	statistical	
uncertainty	(95%	CI)?
Yes the	study	includes	95%	CI	for	all	comparisons	made.	For	example:



Does	this	diagnostic	test	apply	to	your	
specific	patient?
Is	your	patient	similar	to	the	people	in	the	study	in	terms	of	clinical	and	
demographic	characteristics?
• Yes,	in	this	case	our	patient	is	a	young	woman,	the	study	population	is	women	16	

years	and	over

Is	the	diagnostic	test	available,	and	if	so,	does	it	reflect	current	practice?	
• To	answer	this	question	you	would	need	to	check	availability,	and	also	how	current	

the	research	is	at	the	time	of	assessment

Will	the	test	result	change	the	way	the	patient	is	managed?
• Yes,	with	the	Rapid	Chlamydia test,	diagnosis	and	treatment	(if	needed)	is	much	

quicker



In conclusion
• This study seems to be valid with no major methodological flaws

• The results of the study indicate that compared with the
polymerase chain reaction testing, the Chlamydia Rapid Test has
moderate sensitivity and good specificity for screening and
diagnosis of Chlamydia whether the vaginal swab was collected by a
participant of the study or a clinician

• The study population does in this case match our patient, so we can
be reasonably comfortable in the knowledge that if the patient is
allowed to collect her own vaginal swab, the test result will be
accurate, and also as an added bonus if the test is positive for
Chlamydia, treatment can be started immediately
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If	only	a	test	had	perfect	discrimination…
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ROC	curves	(Receiver	Operating	
Characteristic	curves)	

What	are	they	and	what	aren’t	they?



ROC	curves	– Provide	accuracy	results	over	a	
range of	thresholds

Sensitivity

1-Specificity	or	false	positive	rate

A test with 30% 
sensitivity and 
90% specificity 
(10% false 
positive rate) at 
one cut-point is 
plotted in the 
lower left corner.



Sensitivity

1-Specificity

Perfect test = 
upper left hand 
corner

Diagonal = no 
discrimination

Area under the 
curve (AUC)
0.5 = useless
1.0 = perfect



Appraisal

Critical appraisal questionnaires

www.cebma.org/ebp-tools



Appraisal	of	a	Cohort
• Did	the	study	address	a	clearly	focused	issue?
• Was	the	cohort	/	panel	recruited	in	an	acceptable	way?	(selection	

bias)
• Was	the	cohort/	panel	representative	of	a	defined	population?
• Was	a	control	group	used?	Should	one	have	been	used?
• Are	objective	and	validated	measurement	methods	used	and	were	

they	similar	in	the	different	groups?	(misclassification	bias)
• Was	the	follow	up	of	cases/subjects	long	enough?
• Could	there	be	confounding?	
• Is	the	size	of	effect	practically	relevant?
• Are	the	conclusions	applicable?



Take-home	messages:  

• Different	types	of	question	require	different	
study	designs.

• Does	the	study	address	a	clearly	focused	
question?

• Did	the	study	use	valid	methods	to	address	
this	question?

• Are	the	valid	results	of	this	study	important?
• Are	these	valid,	important	results	applicable	
to	my	patient	or	population?
 



Basics of Critical Appraisal of 
Available Evidence - II
(MA, SR and Guidlines)



Types	of	reviews



Narrative	reviews

§ Usually	written	by	experts in	the	field
§ Use	informal	and	subjective	methods	to	collect	and	
interpret	information

§ Usually	narrative	summaries of	the	evidence



Systematic	review

• A	review	of	the	evidence	on	a	clearly	
formulated	question	

• Uses	systematic	and	explicit	methods	to	
identify,	select	and	critically	appraise	relevant	
primary	research	included	in	the	review



Key	elements	of	a	systematic	review

Structured,	systematic	process	involving	several	steps	:
1. Formulate	the	question
2. Plan	the	review
3. Comprehensive	search
4. Unbiased	selection	and	abstraction	process
5. Critical	appraisal	of	data
6. Synthesis	of	data	(may	include	meta-analysis)
7. Interpretation	of	results

All	steps	described	explicitly	in	the	review





Systematic	reviews

• Scientific	approach	to	a	review	
article

• Criteria	determined	at	outset

• Comprehensive	search	for	
relevant	articles

• Explicit	methods	of	appraisal	
and	synthesis

• Meta-analysis	may	be	used	to	
combine	data

Narrative	reviews

• Depend	on	authors’

• inclination	(bias)

• •	Author	gets	to	pick	any

• criteria

• •	Search	any	databases

• •	Methods	not	usually

• specified

• •	Vote	count	or	narrative

• summary

• •	Can’t	replicate	review



Advantages	of	systematic	reviews

• Reduce	bias
• Replicability
• Resolve	controversy	between	conflicting	
studies

• Identify	gaps	in	current	research
• Provide	reliable	basis	for	decision	making



Limitations	of	systematic	reviews

• Results	may	still	be	inconclusive
• There	may	be	no trials/evidence
• The	trials	may	be	of	poor	quality
• Practice	does	not	change	just	because	you	
have	the	evidence	of	effect/effectiveness



The	Cochrane	Collaboration

International	nonprofit	organization	that	
prepares,	maintains,	and	disseminates	
systematic	up-to-date	reviews	of	health	care	
interventions



Appraising	a	
systematic	
review



Tools	for	critical	appraisal

• CASP:	Critical	Appraisal	Skills	Programme	
Checklists

• Critically	Appraised	Topics:	generic	systematic	
reviews	(ACP	Journal	club)

• SIGN:	Scottish	Intercollegiate	Guidelines	
Network

• GATE	Frame





Appraisal	of	a	systematic	review

10	questions	(CASP)
1.	Clearly-focused	question
2.	The	right	type	of	study	included
3.	Identifying	all	relevant	studies
4.	Assessment	of	quality	of	studies
5.	Reasonable	to	combine	studies
6.	What	were	the	results
7.	Preciseness	of	results
8.	Application	of	results	to	local	population
9.	Consideration	of	all	outcomes
10.	Policy	or	practice	change	as	a	result	of	evidence



Step	1	– Are	the	results	of	the	review	valid?

§ Question – what	is	the	PICO	(etc.)
§ Finding – comprehensive?
§ Appraise – did	they	select	good	ones?
§ Synthesise – numerically/appropriate?



1.	What	question	(PICO)	did	the	systematic	review	
address?

§ Is	question clearly stated early on?
§ Treatment/exposure	described?
§ Comparator/control	described?
§ Outcome(s)	described?

Title,	abstract,	introduction
Tip	=	If	cannot	ascertain	what	the	focused	question	is	after	reading	these	
sections,	search	for	another	paper.



P

I C
O’s

FIND APPRAISE SYNTHESISEQUESTION



PICO:
P	=	patients	with	ACL	injury	=	yes	(initial	injury	suggests	
not	chronic	condition	but	no	info	on	age)
I =	Early	ACL	reconstruction	=	yes
C =	Delayed	reconstruction	=	yes
O =	clinical	and	radiological	=	unclear	

So	overall	we	happy	to	say	yes



2.	Is	it	unlikely	that	important,	relevant	studies	were	
missed?
Look	for
§ Which bibliographic databases were used?	(More
than 1?

§ Search	terms used (text and MeSH)?
§ Search	for unpublished as well as published studies?
§ Search	for non-English studies?

Methods



Is	finding	all	published	studies	enough?

• Negative	studies	less	likely	to	be	published	
than	‘Positive’	ones

• How	does	this	happen?
§ Positive	studies	SUBMITTED	2.5x	more	often	than	
negative	(Dickersin,	JAMA,	1992)



FIND APPRAISE SYNTHESISEQUESTION



Were	the	criteria	used	to	select	articles	for	inclusion	
appropriate?
Look	for
§ Inclusion/exclusion	criteria	a	priori?
§ Are	eligibility	criteria	related	to	PICO?
§ Types	of	studies?



FIND APPRAISE SYNTHESISEQUESTION



Were	the	included	studies	sufficiently	valid	for	
the	type	of	question?
Look	for
• Criteria for quality assessment defined?
• Appropriate for the question?
• Were the assessment results	provided?



Criteria	for	quality	assessment	defined?

FIND APPRAISE SYNTHESISEQUESTION



Were	assessment	results	provided?



Were	the	results	similar	from	study	to	study?
Consider	whether

• The results of all the included studies are
clearly displayed

• The results are combined	(meta-analysis)
– Are studies sufficiently similar

• The reasons for any variations in results are
discussed



Meta-analysis:

• It	is	the	pooled	result	and	statistical	methods	
of	Systematic	Review	for	the	purpose	of	
integrating	the	findings	(quantitative).



Forest	plot



Heterogeneity

“The	quality	or	state	of	being	diverse	in	
character	or	content”
Cause	of	heterogeneity:
1)	Clinical	causes:

- Patients	(age,	gender,	diagnosis,	disease	severity,	inclusion	and
exclusion	criteria).
- Intervention	(type,	dose,	duration).
- Outcome	(type,	scale,	cut	of	point,	duration,	follow	up).

2)	Methodological	(sample	size	error,	study	quality,	design,	
analysis).
3)	Statistical	(by	chance	"randomization").



Description	of	forest	plot



Step	2	– What	were	the	results?
Consider

• What these are (numerically if appropriate)
• How were the results presented/expressed (risk
ratio,	odds ratio,	etc.)

• If you are clear about	the	review’s ‘bottom line’	
results



What’s	the ‘bottom line’	of the review?



• Can	I	apply	these	results	to	my	case?
• Is	my	patient	so	different	to	those	in	the	study	
that	the	results	cannot	apply?



Publication	Bias

• Occurs	when	publication	of	research	results	depends	
on	their	nature	and	direction

• Often	happens	because	smaller	(n	and	effect	size)	
studies	not	submitted/rejected,	selective	reporting,	
selective	citation	(of	+ve	results)

• Funnel	plots	help	identify	if	there	is	a	bias





Funnel	Plot
• It	is	visual	aid	to	assess	for	publication	bias	if	there	is	

asymmetrical distribution	around	pooled	result	line.
• Y-axis	line	represents	the	standard	error	of	the	mean.	The	

lesser	standard	error,	the	larger	the	sample	size;	i.e.	the	upper	
most	studies	in	funnel	plot	are	the	bigger	in	sample	size.

• X-axis line	represents	the	estimated	effect	size	(OR	or	RR).
• The	vertical	line	in	the	middle	of	the	funnel	plot	represents	

the	"pooled	estimate"	result.
• The	distance	from	the	"pooled	estimate"	line	and	the	border	

of	funnel	(dashed	lines)	represent	the	95%	CI;	the	more	
distance	the	study	from	the	"pooled	estimate"	line	 the	wider	
CI	of	that	study.	



• Funnel	plots	help	identify	if	there	is	a	bias:
– Treatment	effect	vs.	study	size
– Smaller	the	study	=	wider	the	effects
– Largest	studies	will	be	near	the	average	(truth),	small	
studies	will	spread	on	both	sides	=	symmetric	funnel

– Asymetric	funnel	indicates	publication	bias	– but	not	all	
the	time	(e.g.	heterogeneity)

– Interpretation	difficult	if	only	a	few	studies	in	meta-
analysis

Funnel	Plot
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