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Types of Medical Articles

◼ Original Article

◼ Review Article

◼ Case Reports

◼ Editorial 

◼ Short Communication (short papers)

◼ Letter to Editor

◼ Personal Views



Types of Studies

◼ Primary Studies

◼ Secondary Studies



Primary studies

◼ Experiments 

◼ Surveys (observational studies) 
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Study Designs

Cross-sectional studies

Ecological studies

Case series, reports

“Routine” data

Randomised Controlled Trials

Cohort Studies

Case-control studies

Analytical

Descriptive

Experimental

Observational



Different from secondary analysis

➢ Reviews (Overviews)

➢ Narrative reviews

➢ Systematic reviews & Meta-analyses

➢ Guidelines 

➢ Decision analyses

➢ Economic analyses 

➢Burden of disease

➢Modeling of disease

Secondary studies



Review Articles

Traditional Review Articles 
(Narrative Review)

Systematic Review

(Meta-analysis)



Review article



Review article





Medical Publishing

Annually:

◼ 20,000 journals

◼ 17,000 new books

MEDLINE:

◼ +5,000 journals

◼ +28 Million references

◼ 10,000,000 new entries yearly



The Problem 

The Knowledge Gap

Time to meet 
information needs 

decreasing

Amount of 
Information is rising

Knowledge Gap

Time

Amount of 
Information



Doubling time of

biomedical science was

about 19 years in 1991



about 20 months in 2001

73 day in 2020

Doubling time of

biomedical science was



Increasing Knowledge
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For General Physicians to keep 

current:

Read 19 new articles per day which appear in 

medical journals

19 x 2 hrs (Critical Appraisal) = 38 hrs per day

Davidoff F et al. (1995)

EBM; A new journal to help doctors identify

the information they need. BMJ 310:1085-86.



The Slippery Slope

Years since Med School 

graduation

Knowledge

of best 

current HTN

care

r = -0.54

p<0.001. ..

. . ....  . ...

... ....

....

...

..

...

Shin,et al: CMAJ;1993: 969-976



What is ‘level of evidence’?

◼The extent to which one can be 

confident that an estimate of effect

or association is correct (unbiased).



Hierarchy of studies



Evidence Pyramid

Meta-Analysis 

Systematic Review 

Randomized Controlled Trial 

Cohort studies 

Case Control studies 

Case Series/Case Reports 

Animal research



Levels of Evidence

Level of 

Evidence
Type of Study

1a Systematic reviews of randomized clinical trials (RCTs)

1b Individual RCTs

2a Systematic reviews of cohort studies

2b Individual cohort studies and low-quality RCTs

3a Systematic reviews of case-controlled studies

3b Individual case-controlled studies

4 Case series and poor-quality cohort and case-control studies

5 Expert opinion based on clinical experience

Adapted from: Sackett DL et al. Evidence-Based Medicine: How to Practice and Teach EBM. 2nd ed. Churchill 

Livingstone; 2000. 



Systematic reviews

◼ Potsdam Consultation on Meta-analysis 

(Cook et al, 1995) defined a systematic 

review as 

◼ "application of scientific strategies that 

limit bias to the systematic assembly, 

critical appraisal and synthesis of all 

relevant studies on a specific topic"



Systematic reviews

◼ Systematic review is a method of 

 locating,

appraising, 

and synthesising evidence 

while making explicit efforts to limit bias

◼ > a quarter of a century since Gene Glass coined the 

term "meta-analysis" to refer to the quantitative synthesis

of the results of primary studies



A ‘systematic review’, therefore, aims to be:

◼ Systematic (e.g. in its identification of 

literature) 

◼ Explicit (e.g. in its statement of objectives, 

materials and methods) 

◼ Reproducible (e.g. in its methodology and 

conclusions



Systematic Review

“Scientific tool which can be used to

summaries, appraise, and communicate the 

results and implications of otherwise  

unmanageable quantities of research" 

(NHS CRD, 1996).



Systematic Review

◼ the process by which similar studies, 

identified from a comprehensive trawl of 

numerous sources, are summarized in 

easy-to-read graphical or tabular form and 

then their collective message or '‘bottom 

line’ presented, together with implications 

for practice and future research (Booth & 

Haines, 1998). 



They are not conventional Reviews

◼ Follow a strict methodological and 

statistical protocol

more comprehensive

minimising the chance of bias

 improves transparency, repeatability and 

reliability



Differences Between Traditional and 

Systematic Reviews

(Adapted from Cook, D. J. et. al. (1997). Ann. Intern. Med. 126: 376-380)

Feature Traditional Review Systematic Review

Question Often broad in scope Focused question

Sources & 

search

Not usually specified, 

potentially biased

Comprehensive sources & 

explicit search strategy

Selection Rarely specified, 

potentially biased

Criterion-based selection, 

uniformly applied

Appraisal Variable Rigorous critical appraisal, 

uniformly applied

Synthesis Often a qualitative summary Quantitative summary* when 

appropriate

Inferences Sometimes evidence-based Evidence-based

*A quantitative summary that includes a statistical synthesis is a meta-

analysis







Stages of a systematic review

◼ Planning the review – i.e. identifying the need 
for a review, and documenting the methodology

◼ Conducting the review – i.e. finding, selecting, 
appraising, extracting and synthesising primary 
research studies 

◼ Reporting and dissemination – i.e. writing up 
and disseminating the results of the review 



آشنایی با اجزای یک مرور 

سیستماتیک





HAVE A BREAK!

10.30-11.00



Formulating review questions

Searching & selecting studies

Study quality assessment

Data synthesis

Extracting data from studies

Steps of Doing a Systematic Review
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Formulating review questions

◼ The first and most important decision in 

preparing a review is to determine its 

focus

◼ This is best done by asking clearly framed 

questions.

◼ Define a four part clinical question, 

breaking the question down into its 

component parts
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Question Components: PICO

• What types of     Patients?

• What types of     Interventions?

• What types of     Comparison?

• What types of     Outcomes?



Ask Clinical Questions

Patient/

Population Outcome
Intervention/

Exposure
Comparison

Components of Clinical Questions

In patients with

acute MI

In post-

menopausal

women

In women with

suspected

coronary disease

does early treat-

ment with a statin

what is the 

accuracy of

exercise ECHO

does hormone

replacement 

therapy

compared to 

placebo

compared to 

exercise

ECG

compared to no

HRT

decrease cardio-

vascular mortality?

for diagnosing

significant

CAD?

increase the

risk of 

breast cancer?
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What types of participants?

• Disease or condition of interest

• Potential co-morbidity

• Setting

• Demographic factors
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What types of intervention?

• Treatment

• Diagnostic test

• Causative agent

• Prognostic factor

• Exposure to disease

• Risk behavior
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What types of outcomes?

◼ Mortality/Survival

◼ Risk of disease 

◼ Disease free period

◼ Quality of life

◼ Work absenteeism

◼ Disability/ Duration and severity of illness

◼ Pain 

◼ Accuracy of diagnose
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Rationale for well-formulated 

questions

◼ Determining the structure of a review

◼ Determining Strategies for locating and 

selecting studies or data,

◼ Critically appraising the relevance and 

validity,

◼ Helping readers in their initial assessments 

of relevance.



Formulating review questions

Searching & selecting studies

Study quality assessment

Data synthesis

Extracting data from studies

Steps of Doing a Systematic Review
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Selecting studies

◼ performing a comprehensive, objective, 

and reproducible search of the literature 

◼ selecting studies which meet the original 

inclusion and exclusion criteria

can be the most time-consuming and 

challenging task in preparing a systematic 

review
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Data sources for a systematic review

◼ Electronic databases
 MEDLINE and EMBASE

 The Cochrane Central Register of Controlled Trials 
(CENTRAL)

◼ Hand searching

◼ “Grey literature” ( thesis, Internal reports, pharmaceutical 
industry files, health policy files, conference proceedings)

◼ Checking reference lists

◼ Unpublished sources known to experts in the specialty 
(seek by personal communication)



Generating a search strategy

◼ Multiple electronic databases and the 

internet using a range of Boolean search-

terms

◼ Foreign language searches 

◼ Include grey literature to avoid publication 

bias (see subsequent slides)

◼ Search bibliographies and contact experts
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Developing a search strategy

◼ It is always necessary to strike a balance 

between comprehensiveness and 

precision when developing a search 

strategy.
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An electronic search strategy 

generally has three sets of terms:

◼ 1) terms to search for the health 

condition of interest; 

◼ 2) terms to search for the intervention(s) 

evaluated; 

◼ 3) terms to search for the types of study 

design to be included (such as 

randomized trials)



Literature Searching: Search terms

◼ Key words:

Reflect the population, intervention and 

outcome

Consider synonyms and alternative 

spellings
(e.g., colonise and colonize)

Foreign language translations



Vitamin C for preventing and 

treating the common cold 

◼ The following electronic databases were 
searched for reports of trials: the Cochrane 
Central Register of Controlled Trials (CENTRAL) 
(The Cochrane Library Issue 2, 2004); MEDLINE 
(January 1966 to June 2004); and EMBASE 
(1990 to June Week 23 2004).

◼ We ran the following search strings in 
combination with the search strategy developed 
by the Cochrane Collaboration for identifying 
randomised controlled trials (Dickersin 1994)

◼ MEDLINE and CENTRAL were searched using 
the following search strategy:

http://gateway.ut.ovid.com/gw1/ovidweb.cgi#1067


◼ 1 exp Common Cold/

◼ 2 common cold$.mp.

◼ 3 exp RHINOVIRUS/

◼ 4 rhinovir$.mp.

◼ 5 or/1-4

◼ 6 exp Ascorbic Acid/

◼ 7 ascorbic acid.mp.

◼ 8 vitamin c.mp.

◼ 9 or/6-8

◼ 10 5 and 9

◼ EMBASE search strategy:

◼ 1 exp Common Cold/

◼ 2 common cold$.mp.

◼ 3 exp Rhinovirus/

◼ 4 rhinovirus infection$.mp.

◼ 5 or/1-4

◼ 6 exp Ascorbic Acid/

◼ 7 vitamin c.mp.

◼ 8 or/6-7

◼ 9 5 and 8
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Documenting a search strategy

The search strategy should be described in 

sufficient detail in a review that the 

process could be replicated:

◼ Title of database searched (e.g. MEDLINE)

◼ Date search was run (month, day, year)

◼ Years covered by the search

◼ Complete search strategy used, including all 

search terms



Identify potentially relevant citations

From wide searching of electronic databases & 

hand searching of other appropriate resources 

(n= #)
Exclude irrelevant citations

After screening all title & abstracts

(n= #)
Retrieve hard copies of all 

potentially relevant citations
Identified through the above searches plus 

contact with experts, sifting through reference 

list & other resources 

(n= #)
Exclude irrelevant studies

After detailed assessment of full text

(n= #)

Include studies in systematic review

(n= #)



Formulating review questions

Searching & selecting studies

Study quality assessment

Data synthesis

Extracting data from studies

Steps of Doing a Systematic Review



Appraising study quality

◼ There is no such thing as a perfect study, all 

studies have weaknesses, limitations, biases 

◼ Interpretation of the findings of a study depends 

on design, conduct and analysis, as well as on 

the population, interventions, and outcome 

measures

◼ The researchers in a primary study did not 

necessarily set out to answer your review 

question 



What do we do with quality 

assessment results?

◼ Determine minimum quality threshold for 

inclusion 

◼ Explore differences in quality as an explanation 

for heterogeneity  in study results

◼ To weight individual study results in relation to 

their validity or the amount of information they 

contain 

◼ Guide interpretation and overall 

recommendations  
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Assessment of study quality

◼ Assess each study for:

eligibility for inclusion

study quality

reported findings

◼ Ideally will involve two independent 

reviewers
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Assessment of study quality

◼ Validity: the degree to which the trial 

design, conduct, analysis, and 

presentation have minimized or avoided 

systematic biases.



Assessment tools

◼ For RCTs: Cochrane collaboration’s tool 

for assessing risk of bias

◼ For observational studies: The Newcastle-

Ottawa Scale

◼ GRADE: grading of recommendation 

assessment, development and evaluation



Quality assessment for 

interventional studies
◼ Cochrane collaboration’s tool for assessing risk of bias

 Selection bias
◼ Random sequence generation

◼ Allocation concealment

 Performance bias
◼ Blinding

 Detection bias
◼ Blinding of outcome assessment

 Attrition bias
◼ Incomplete outcome data

 Reporting bias
◼ Selective reporting

 Other biases
◼ Other sources of bias





Fig 1 Example presentation of risk of bias assessments for studies in a Cochrane review of 

therapeutic monitoring of antiretroviral drugs in people with HIV14. 

Julian P T Higgins et al. BMJ 2011;343:bmj.d5928

©2011 by British Medical Journal Publishing Group







Quality in observational studies

◼ The Newcastle-Ottawa Scale (NOS) for 

assessing the quality of nonrandomised 

studies



◼ Cohort studies
◼ Selection of cohorts

◼ Comparability of cohorts

◼ Assessment of outcome

◼ Case-Control studies
◼ Selection of case and controls

◼ Comparability of cases and controls

◼ Ascertainment of exposure



Development: Identifying Items

◼ Identify ‘high’ quality choices with a 

‘star’

◼ A maximum of one ‘star’ for each 

item within the ‘Selection’ and 

‘Exposure/Outcome’ categories; 

maximum of two ‘stars’ for 

‘Comparability’



N EWCAS TLE - O TTAW A Q UALITY ASS ESS MENT SCA LE

CO HOR T S TUD IES

Note: A study can be awarded a ma ximum of one star for each numbered item within the Selection and

Outcome categories. A maximum of two stars can be given for Comparability

Selection

1) Representativeness of the exposed cohort

a) truly representative of the average _______________ (describe) in the community  

b ) somewhat representative of the average ______________ in the community 

c) selected group of users eg nurses, volunteers

d) no description of the derivation of the cohort

2) Selection of the non exposed cohort

a) drawn from the same community as the exposed cohort 

b) drawn from a different source

c) no description of the derivation of the non exposed cohort

3) Ascertainment of exposure

a) secure record (eg surgical records) 

b) structured interview 

c) written self report

d) no description

4) Demonstration that outcome of interest was not present at start of study

a) yes 

b) no

Compara bility

1) Comparability of cohorts on the basis of the design or analysis

a) study controls for _____________ (select the most important factor) 

b) study controls for any additional factor   (This criteria  could be modified to indicate specific    

              control for a second important factor.)

Outcome

1) Assessment of outcome 

a) independent blind assessment  

b ) record linkage 

c) self report

d) no description

2) Was follow-up long enough for outcomes to occur

a) yes (select an adequate follow up period for outcome of interest) 

b) no

3) Adequacy of follow up of cohorts

a) complete follow up - a ll subjects accounted for  

b ) sub jects lost to follow up unlikely to introduce bias - small number lost - > ____ % (select an      

              adequate %) follow up, or description provided of those lost) 

c) follow up rate < ____% (select an adequate %) and no description of those lost

d) no sta tement



N EWCAS TLE - O TTAW A Q UALITY ASS ESS MENT SCA LE

CAS E CON TRO L S TUD IES

Note: A study can be awarded a ma ximum of one star for each numbered item within the Selection and

Exposure categories. A maximum of two stars can be given for Comparability.

Selection

1) Is the case definition adequate?

a) yes, with independent validation 

b) yes, eg record linkage or based on self reports

c) no description

2) Representativeness of the cases

a) consecutive or obviously  representative series of cases  

b) potential for selection biases or not stated

3) Selection of Controls

a) community controls 

b) hospital controls

c) no description

4) Definition of Controls

a) no history of disease (endpoint) 

b) no description of source

Compara bility

1) Comparability of cases and controls on the basis of the design or analysis

a) study controls for _______________  (Select the most important factor.)  

b) study controls for any additional factor   (This criteria  could be modified to indicate specific             

      control for a  second important factor.)

Exposure

1) Ascertainment of exposure

a) secure record (eg surgical records) 

b) structured interview where blind to case/control sta tus 

c) interview not blinded to case/control sta tus

d) written self report or medical record only

e) no description

2) Same method of ascerta inment for cases and controls

a) yes 

b) no

3) Non-Response rate

a) same rate for both groups 

b) non respondents described

c) rate different and no designation



Newcastle-Ottawa Quality Assessment Scale:  

Case-Control Studies

◼ Selection (4)

◼ Comparability (1)

◼ Exposure (3)

 A study can be awarded a maximum of  one star for each numbered item 
within the Selection and Exposure categories.  A maximum of two stars 
can be given for Comparability





Adjusted Effect Estimates for Coronary Heart Disease

(All Events)  (HRT: Estrogen Current Use)

Case-Control Studies 

Selection  Comparability   Exposure

Rosenberg / 76

Talbott / 77

Pfeffer / 78

Rosenberg / 80

Heckbert / 87

LaVecchia / 87

Rosenberg / 93

Mann / 94

Grodstein / 97

Sidney / 97

0.01 0.1 1 10



You can find the manual and scale in:
http://www.ohri.ca/programs/clinical_epidemiology/oxford.a

sp



Grading of Recommendations 

Assessment, Development and 

Evaluation (GRADE)

◼ GRADE differs from other appraisal 

system for three reasons:

1. It separate quality of evidence and strenght 

of recommendation

2. The quality of evidence is assessed for each 

outcome

3. Observational studies can be upgraded if 

they meet certain criteria

















Formulating review questions

Searching & selecting studies

Study quality assessment

Data synthesis

Extracting data from studies

Steps of Doing a Systematic Review
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Collecting data

◼Data collection forms
◼Methods

◼Participants

◼ Interventions

◼Outcome measures and results



Formulating review questions

Searching & selecting studies

Study quality assessment

Data synthesis

Extracting data from studies

Steps of Doing a Systematic Review
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Meta-Analysis

◼ when an overview incorporates a specific 

statistical strategy for assembling the 

results of several studies into a single 

estimate
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Systematic reviews &

Meta-Analysis

◼ Systematic reviews do not have to have a 

meta-analysis

◼ There are times when it is not appropriate 

or possible.
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Systematic reviews &

Meta-Analysis

◼ The term ‘meta-analysis’ is often used 

interchangeable with ‘systematic review’

◼ It is actually a statistical technique used to 

combine the results of several studies 

addressing the same question into a single 

summary measure (Khan et al., 2000). 
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Forest Plot

 For each trial
◼ estimate (square)

◼ 95% confidence interval (CI) (line)

◼ size (square) indicates weight allocated

 Solid vertical line of ‘no effect’
◼ if CI crosses line then effect not significant (p>0.05)

 Horizontal axis
◼ arithmetic: RD, MD, SMD

◼ logarithmic: OR, RR

 Diamond represents combined estimate and 95% CI

 Dashed line plotted vertically through combined estimate
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Continuous

(measured)

Outcome

Discrete

(event)

Odds Relative Risk

Ratio Risk Difference

(OR) (RR) (RD)

Effect Size Measures



What are dichotomous 

outcomes?
when the outcome for every 

participant is one of two 

possibilities or events

◼ alive or dead

◼ healed or not healed

◼ pregnant or not pregnant



What were the chances of 

that?
◼ Risk and odds

• express chance in numbers

• for dichotomous outcomes, 

express the chance within a 

group of being in one of two 

states

• particular statistical meanings, 

calculated differently



Risk

• 24 people drank coffee

6 developed a headache

• risk of a headache
= 6 headaches / 24 people who could have had one

= 6/24 = ¼ = 0.25 = 25%

risk =no. participants with event of interest

total no. participants



Odds

• 24 people drank coffee

6 developed a headache

• odds of a headache
= 6 headaches/18 without headaches

= 6/18 = 1/3 = 0.33 = 1:3    (not usually 

as %)

odds = no. participants with event of interest

no. participants without event of interest



Do risks and odds differ 

much?
◼ Two examples from caffeine trials

• 5 people with ‘headaches’ out of 65

• chance of having a headache

risk = 5/65 = 0.077 odds = 5/60 = 0.083

• 130 people ‘still awake’ out of 165

• chance of still being awake

risk = 130/165 = 0.79      odds = 130/35 = 



Comparing two groups

Headache
No 

headache
Total

Caffeine 17 51 68

Decaf 9 55 64

Total 26 106 132



Comparing two groups

effect measures

◼ risk ratio (RR) (relative risk)

◼ odds ratio (OR)

◼ risk difference (RD) (absolute risk 

reduction)

all estimates are uncertain, and 

should be presented with a 

confidence interval



Risk ratio

• risk of event with 

intervention

= 17/68

• risk of event with 

control
= 9/64

◼ risk ratio = 

intervention risk

◼

control risk

Headache No headache Total

Caffeine 17 51 68

Decaf 9 55 64

Total 26 106 132

Where risk ratio = 1, there is no difference between the groups



Expressing it in words

Risk ratio 1.79

◼ the risk of having a headache with 

treatment was 179% of the risk in 

the control group

◼ intervention increased the risk of 

headache by 79%

◼ or for a reduction in risk:
 Risk ratio 0.79

◼ the risk of having a headache with treatment 

was 79% of the risk in the control group

◼ intervention reduced the risk of headache by 

21%



Odds ratio
• odds of event with intervention

= 17/51

• odds of event with control

= 9/55

◼ odds ratio = intervention odds

◼ control odds

◼ =17/51 =  0.33  = 2.06

◼ 9/55 0.16 

◼

Headache No headache Total

Caffeine 17 51 68

Decaf 9 55 64

Total 26 106 132

Where odds ratio = 1, there, is no difference between the groups



Expressing it in words

Odds ratio 2.06

◼ intervention doubled the odds of headache

◼ intervention increased the odds to 206% of the 

odds in the control group

◼ intervention increased the odds of headache by 

106%

◼ or for a reduction in odds:
 Odds ratio 0.06

◼ intervention reduced the odds of headache to 6% of the odds in the control 

group

◼ intervention reduced the odds of headache by 94%



Risk difference

• risk of event with intervention

= 17/68

• risk of event with control
= 9/64

• risk difference = risk with intervention – risk with control 

◼ =17/68 – 9/64

◼ = 0.25 – 0.14  = 0.11

◼

Headache No headache Total

Caffeine 17 51 68

Decaf 9 55 64

Total 26 106 132

Where risk difference = 0, there is no difference between the groups



Expressing it in words

Risk difference 0.11

◼ intervention increased the risk of headache by 11 

percentage points

◼ 14 out of 100 people experienced a headache in the 

control group. 11 more people experienced a 

headache with caffeine.

◼ or for a reduction in risk:
 Risk difference -0.11

◼ intervention reduced the risk of headache by 11 percentage points

◼ 14 out of 100 people experienced a headache in the control group. 11 fewer 

people experienced a headache with caffeine.



Now it’s your turn!

1. calculate:
 risk ratio for the effect of treatment on chance of event

 odds ratio for the effect of treatment on chance of event

2. express the results in words

Event No Event Total

Intervention 2 8 10

Control 5 5 10

Total 7 13 20



The answers

◼ Risk ratio

◼ Odds ratio

4.0
5.0

2.0

10/5

10/2
===

25.0
1

25.0

5/5

8/2
===



Communication

OR is hard to understand, often 

misinterpreted

RR is easier, but relative

◼ can mean a very big or very small change

RD is easiest

◼ absolute measure of actual change in risk

◼ easily converted to natural frequencies or NNT



1.1. Comparison 1 Incidence of death over all time periods, Outcome 1 Heparin vs placebo or 

untreated control.

Andrade‐Castellanos CA, Colunga‐Lozano LE, Delgado‐Figueroa N, Magee K. Heparin versus placebo for non‐ST elevation acute 

coronary syndromes. Cochrane Database of Systematic Reviews 2014, 6. Art. No.: CD003462. DOI: 

http://dx.doi.org/10.1002/14651858.CD003462.pub3
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Forest plot
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Forest plot
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Forest plot
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Forest plot



112

Forest plot
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Forest plot
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Forest plot



115

Forest plot
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Forest plot
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Forest plot
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Forest plot
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Forest plot
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