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•Archibald (Archie) Cochrane's most 
influential mark on healthcare was his 
1971 publication, “Effectiveness and 
Efficiency.”

•

•This book strongly criticized the lack of 
reliable evidence behind many of the 
commonly accepted healthcare 
interventions at the time. 

•His criticisms spurred rigorous evaluations 
of healthcare interventions and highlighted 
the need for evidence in medicine



What is Evidence-Based Medicine?

“Evidence-based medicine is the integration of 
best research evidence with clinical expertise 
and patient values”



E in EBM 

Why does so little research translate into practice?Clinica Qyueruse

1 Learn to ask Questions efficiently

Population Intervention Comparator 
Outcome  

2. Search for evidence effectively

Clinical Queries 

https://www.ncbi.nlm.nih.gov/pubmed/clinical
https://cks.nice.org.uk/meningitis-bacterial-meningitis-and-meningococcal-disease
https://cks.nice.org.uk/meningitis-bacterial-meningitis-and-meningococcal-disease


questions to ask 

1. How common is the problem Prevalence 

2. Is early detection worthwhile Screening

3. Is the diagnostic test accurate Diagnosis 

4. What will happen if we do nothing Prognosis 

5. Does this intervention help Treatment 

6. Does the intervention cause harm Treatment 



There are huge shortcomings in the way 

that evidence based medicine operates 

today: bad quality research, evidence that is 

withheld, piecemeal dissemination, a failure 

to respect patients’ priorities, and more. 
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We need less research, better research, and research done for the right reasons. 
Doug Altman. BMJ 1994 The Scandal of Poor Medical Research 

(3 fold increase in RCTs over 20 years)
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Observational research: etiology filter - risk*[Title/Abstract] OR risk*[MeSH:noexp] OR risk *

[MeSH:noexp] OR cohort studies[MeSH Terms] OR group[Text Word] OR groups[Text Word] OR grouped [Text Word])

3.8 fold increase in observational research over the last twenty years
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Growth in all Research on Pubmed -

(2.6 fold increase in all research on PubMed in the last 20 years )



If 31,694 trials on average have no effect on clinical practice   

Then we should expect 
792 trials to  
impact on  clinical practice



But improvements in the design and conduct of research should mean the   
net effect is skewed towards benefit from the outset.

Then we should 
expect ?  trials to  
impact on  
clinical practice

Significant problems exist with the E in EBM 



The proportion of proposed new treatments that are 
’successful’ is of ethical, scientific, and public importance. 
We investigated how often new, experimental 
treatments evaluated in RCTs are superior to established 
treatments.



New treatments are only slightly superior 
to established treatments when tested in 
RCTs. 

Additionally, results have remained stable 
over time and that the success rate of new 
treatments has not changed over the last 
half century of clinical trials. 



If 31,694 trials on average have no effect on clinical practice   

Then we should expect about 
1000 – 1500 trials to  
impact on  clinical practice

Society can expect that when new experimental 
treatments are tested against established treatments 
in RCTs, slightly more than half will prove to be 
better, and slightly less than half will prove to be 
worse.



Significant problems exist with the E in EBM 

Why does so little research translate into practice?

Why does so little research translate into practice?



1. External validity - The results of the trials should apply to the populations we 
see in practice.  

2. Internal validity – A trial’s validity should be based on the study design, the 
quality of the data acquisition, adherence to the protocol, the quality of the 
reporting and the impact of conflicts of interest have on the interpretation of 
the results.

3. Clinical Significance – the significance should be based on the relevance of 
the outcomes and the trade off between benefits and harms 

Why does so little research translate into practice?

Three main problems:



IIIn 2015, Sally Davies, the UK’s Chief Medical 
Officer, requested a review to restore public trust 
in the safety and effectiveness of medicines, 
because patients increasingly see “doctors as 
over medicating  and clinical scientists 
afflicted by conflicts of interest, and therefore 
it is difficult for the public to trust either.”

.

Sally Davis: Chief Medical Officer 





Confidence in the 
balance of 
benefits to harms 

Effect Size

Bias 



Patient 
benefit

Outcome
Bias 

Optimal 
Information 

size

Optimize

Minimize

Achieve



Confidence in 
the results  
Patient Benefit 

Outcome
Bias 

Optimal 
Information size

Optimize

First question to ask:

Does this make a difference to my patient?

If the answer is no, consider stopping



Estimate NNT

CER% EER% ARR% NNT

How many 60-year-old patients with mild 

hypertension would you have to treat with 

diuretics for 5 years to prevent 1 stroke?

How many people with myocardial 

infarction would you have to treat with ß-

blockers for 2 years to prevent 1 death?

How many people with acute myocardial 

infarction would you have to treat with 

streptokinase to prevent 1 person from 

dying in the next 5 weeks?

Ref: http://www.cche.net/usersguides/ebm_tips.asp

http://www.cche.net/usersguides/ebm_tips.asp


Estimate NNT

CER% EER% ARR% NNT

How many 60-year-old patients with 

hypertension would you have to treat with 

diuretics for 5 years to prevent 1 death?

How many people with myocardial infarction 

would you have to treat with ß-blockers for 2 

years to prevent 1 death?

How many people with acute myocardial 

infarction would you have to treat with 

streptokinase to prevent 1 person from 

dying in the next 5 weeks?

Ref: http://www.cche.net/usersguides/ebm_tips.asp

http://www.cche.net/usersguides/ebm_tips.asp


Estimate NNT

CER% EER% ARR% NNT

How many 60-year-old patients with 

hypertension would you have to treat with 

diuretics for 5 years to prevent 1 death?

How many people with myocardial 

infarction would you have to treat with ß-

blockers for 2 years to prevent 1 death?

How many people with acute myocardial 

infarction would you have to treat with 

streptokinase to prevent 1 person from dying

in the next 5 weeks?

Ref: http://www.cche.net/usersguides/ebm_tips.asp

http://www.cche.net/usersguides/ebm_tips.asp


NNTs from Controlled Trials

Control 

Event %

Treatment 

Event %

Absolute 

Risk 

Reduction

%

NNT

Population: hypertensive 60-year-olds

Therapy: oral diuretics

Outcome: stroke over 5 years

Population: myocardial infarction

Therapy: ß-blockers

Outcome: death over 2 years

Population: acute myocardial infarction

Therapy: streptokinase (thrombolytic)

Outcome: death over 5 weeks

1

2.5

2.8

100

40

36

2.9 1.9

9.8 7.3

12 9.2

Ref: http://www.cche.net/usersguides/ebm_tips.asp

http://www.cche.net/usersguides/ebm_tips.asp
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First questions to ask:

1. Does this make a difference to my patient?

2. Does this apply to my patient?

3. Is the treatment feasible in my setting?

If the answer is no, then consider Stopping
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Prof Carl Heneghan, Director of the Centre for Evidence-Based Medicine, University of Oxford, said:

“Does moderate alcohol consumption lead to adverse brain outcomes and cognitive decline? The BMJ cohort 
study that tries to address this question has significant problems that prevent firm conclusions being drawn – the 
sample size is small, there are significant methodological problems and the results are sometimes at odds with 
each other.

“For example, the risk of right-sided hippocampal atrophy was significantly greater at >14 alcohol units a week 
compared with abstinence, but for left-sided atrophy this was only the case at >30 units a week. Yet, there is no 
reason given for this discrepancy.

“Also, over the 30 year period, weekly alcohol intake did not increase in the study participants. This suggests 
there were significant problems with self-reported alcohol intake in the cohort, as it does change over 
time. Analysis of life-course trajectories of alcohol consumption in the UK reports a rapid increase in ‘alcohol 
intake during adolescence leading to a peak in early adulthood, followed by a plateau in mid-life, and then a 
decline into older ages’, see: https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-015-0273-z

“I also want to make an important point for interpreting results. The use of odds ratios in the paper are 
misleading – they suggest the effect is much greater than it actually is. In the no alcohol group approximately half 
of the people had hippocampal atrophy (see table 2). The results in the abstract suggest that if you are a heavy 
drinker then your risk is five times higher. This is not the case – as relatively your risk as heavy drinker can be only 
twice as high if the baseline risk is 50% (it’s actually about 1.8 times higher – 24/31 (74%) versus 9/22 (41%)).
“These type of studies also cannot account for all the confounders, and therefore they cannot, and should not, 
conclude causation.

“Using all the available evidence provides a much more balanced approach for the public on deciding how much 
to drink. As an example, a recent BMJ observational study pointed to non-drinking being associated with 
increased risk of heart attack, coronary death, heart failure and stroke when compared with moderate drinking, 
see: http://www.bmj.com/content/356/bmj.j909.”

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-015-0273-z
http://www.bmj.com/content/356/bmj.j909




Patient 
benefit

Outcome
Bias

Optimal 
Information 

sizeAssess 
First questions to ask:

1. Does this make a difference to my patient?

2. Does this apply to my patient?

3. Is the treatment feasible in my setting?

If yes then do you believe the results

assess bias



How to decide on what makes an outcome 
important? 

“Breast cancer is the leading cancer in women worldwide both in the developed and 

developing world. So far the only screening method proving to be effective is 

mammography screening. However, there is currently great controversy regarding 

the benefits and harms of mammography screening. The same evidence is 

interpreted in different ways by different groups of experts and methodologists who 

tend to have extreme positions in favor or against this type of screening…There is 

also great controversy on the age groups in which screening should be 

recommended. Consequently, there is an urgent need for WHO to provide policy 

makers, patients and health care providers with a clear, objective and independent 

guidance on the benefits and harms of mammography screening in different age 

groups.” 

WHO Position Paper on Mammography Screening Scoping Document

http://apps.who.int/iris/bitstream/10665/137339/1/9789241507936_eng.pdf?u
a=1

http://apps.who.int/iris/bitstream/10665/137339/1/9789241507936_eng.pdf?ua=1


2. How to decide outcomes

 Patient-centred

 Consider input from clinicians, patients, public

 Consider harms

 Should be extensive

 Think “outside the box”



Why should we prioritize outcomes?

 Helps to focus research and evidence syntheses

 Helps to define the domains of the evidence profile 

and summary of findings tables

 The quality of the evidence for critical outcomes 

gives a measure of the overall evidence base for the 

PICO-related research question



3. How to Prioritise outcomes



How should we decide which 

outcomes to prioritise?
• Should be based on “importance and not evidence”

• Include both critical and important outcomes

• Can use a panel, clinical experts, patient groups, literature

• Outcomes should be ranked by importance anonymously

• Use a  measure (mean or median) to rank 

• Outcomes with wide variability should be discussed

• Obtain a consensus for all outcomes



Critical outcomes

1.

2.

3.

Important outcomes

Outcomes of interest in mammography screening

(What would be the critical outcomes and what would be the important 

outcomes in terms of mammography screening?)  



“Breast cancer is the leading cancer in women worldwide both in the 

developed and developing world. So far the only screening method proving 

to be effective is mammography screening. However, there is currently great 

controversy regarding the benefits and harms of mammography screening. 

The same evidence is interpreted in different ways by different groups of 

experts and methodologists who tend to have extreme positions in favor or 

against this type of screening…There is also great controversy on the age 

groups in which screening should be recommended. Consequently, there is 

an urgent need for WHO to provide policy makers, patients and health care 

providers with a clear, objective and independent guidance on the benefits 

and harms of mammography screening in different age groups.” 

WHO Position Paper on Mammography Screening Scoping Document

http://apps.who.int/iris/bitstream/10665/137339/1/9789241507936_eng.pdf?u
a=1

http://apps.who.int/iris/bitstream/10665/137339/1/9789241507936_eng.pdf?ua=1


Critical outcomes

• Breast cancer-specific mortality

• Disability-adjusted life-years (DALYs) gained

• Health-related quality of life 

Important outcomes

• All-cause mortality

• Overtreatment

• Reduction in mastectomies

• Overdiagnosis

• Cumulative false-positives

Outcomes of interest in mammography screening

(What would be the critical outcomes and what would be the important 

outcomes in terms of mammography screening?)  



Patient 
benefit

Outcome
Bias

Optimal 
Information 

sizeAssess 
First questions to ask:

1. Does this make a difference to my patient?

2. Does this apply to my patient?

3. Is the treatment feasible in my setting?

If yes then do you believe the results

assess bias



What gives rise to the highest amount of bias when assessing evidence for treatment 
effects?



Types of study evidence affects the quality 







FINDINGS:

At the end of study, 59 individuals had dropped out from the rosiglitazone 

group and 46 from the placebo group. 306 (11.6%) individuals given 

rosiglitazone and 686 (26.0%) given placebo developed the composite 

primary outcome (hazard ratio 0.40, 95% CI 0.35-0.46; p<0.0001); 1330 

(50.5%) individuals in the rosiglitazone group and 798 (30.3%) in the 

placebo group became normoglycaemic (1.71, 1.57-1.87; p<0.0001). 

Cardiovascular event rates were much the same in both groups, although 14 

(0.5%) participants in the rosiglitazone group and two (0.1%) in the placebo 

group developed heart failure (p=0.01).



“Furthermore, despite the population being at low risk of heart failure (10 

year risk 0.33%) a significant increase (0.4%) in heart failure was seen in 

the rosiglitazone group compared with placebo (7.03, 1.60 to 30.9, number 

needed to harm at three years 250).”





RCTs
What gives rise to bias when assessing evidence for treatment 
effects in RCTs?



Assessing risk of bias for an RCT

• Recruitment

• Were the subjects representative of the target population?

• Random Allocation 

• Were the groups comparable at the start?

• Maintenance

• Were both groups treated the same bar the intervention

• Measurement

• Unbiased (Blinded)

• Objective

• What was the size of the effect?
RAMMbo





Systematic 
reviews
What gives rise to bias when assessing evidence for treatment 
effects in SRs?



Steps in a Systematic Review

1 Is there a clear research Question?  (Q)

2 Did they find all relevant studies?      (F)

3 Did they Assess Study quality? (A)

4 Step 4: Did they Summarize the evidence?
(S)





Page 407 Figure 2. 



At the bottom there’s
a horizontal line. This 
is the scale measuring
the treatment effect.



The vertical line in the
middle is where the
treatment and control 
have the same effect –
there is no difference
between the two



For each study
there is an id

The data for
each trial 
are here, divided 
into the experimental 
and control groups

This is the % weight
given to this
study in the 
pooled analysis



The label above the graph 
tells you what statistic 
has been used

The data shown in 
the graph are also 
given numerically



The pooled analysis is given a diamond shape
where the widest bit in the middle 
is located at the calculated 
best guess (point estimate), 
and the horizontal width is the 
confidence interval

Note on interpretation

If the confidence interval crosses the line 
of no effect, this is equivalent to saying that 
we have found no statistically significant difference in 
the effects of the two interventions



trials

Confidence 

interval

Line of 

no effect

Overall 

effect



Analysis 1.1. What can we tell from this graph? 

Cochrane Database of Systematic Reviews
5 JUL 2016 DOI: 10.1002/14651858.CD003839.pub3
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003839.pub3/full#CD003839-fig-00101

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003839.pub3/full#CD003839-fig-00101


Analysis 1.2 What can we tell from this graph? 

Cochrane Database of Systematic Reviews
5 JUL 2016 DOI: 10.1002/14651858.CD003839.pub3
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003839.pub3/full#CD003839-fig-00102

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003839.pub3/full#CD003839-fig-00102


Thank You

@carlheneghan


