
EBM Good Practice Day 



Why is this important? 
Sackett D, et al. BMJ 1996; 312: 71 

Best available 
evidence 

Patient’s 
needs, 

values and 
preferences 

Expertise, 
experience, 
skills and 

judgement 

Evidence based 
medicine is the 
conscientious, explicit, 
and judicious use of 
current best evidence in 
making decisions about 
the care of individual 
patients 

2 

Presenter
Presentation Notes
“Evidence based medicine is the conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients. The practice of evidence based medicine means integrating individual clinical expertise with the best available external clinical evidence from systematic research.’‘Increased expertise is reflected in many ways, but especially in more effective and efficient diagnosis and in the more thoughtful identification and compassionate use of individual patients' predicaments, rights, and preferences in making clinical decisions about their care.’



Why is this important? 
Sackett D, et al. BMJ 1996; 312: 71 

‘The practice of evidence based medicine means integrating 
individual clinical expertise with the best available external 
clinical evidence from systematic research.’ 
‘Increased expertise is reflected in many ways, but especially 
in more effective and efficient diagnosis and in the more 
thoughtful identification and compassionate use of individual 
patients' predicaments, rights, and preferences in making 
clinical decisions about their care.’ 
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Overview of the day 

We’ll cover the skills you need to be better at making 
decisions that are informed by evidence 
We will look at 
– Finding the information we need, managing information overload and 

keeping up to date 
– What kinds of evidence are available and what meets our needs 
– Making sense of what the numbers are telling us 
– How all of us (patients and professionals) make decisions 
– How we can share decision-making with patients  

We will not be doing critical appraisal 
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Finding information (1) 

Imagine you’ve been asked to find out 
a little about the following conditions 
– Homozygous familial 

hypercholesterolaemia 
– Heterozygous familial 

hypercholesterolaemia 
– Primary non-familial 

hypercholesterolaemia 

Where would you look? 
– Discuss in groups of 2 or 3 
– Use whatever on-line sources you like (or 

imagine where you would look) 
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Presenter
Presentation Notes
To set the scene, ask the participants to discuss this (2-3 mins). Where to look? Someone will probably say ‘google’ or ‘wikipedia’. Is that OK? Well, as long as it looks a fairly sensible source, why not? Even wikipedia is OK – it’s not likely to be far wrong, and we only want an outline. Really, a medical dictionary that’s 10 years old will be fine.



Finding information (2) 

One of your patients has been 
diagnosed with heterozygous 
familial hyperlipidaemia 
He wants you to show him the best 
available evidence which gives him 
the best chance of avoiding serious 
cardiovascular disease 
Where would you look? 
– Discuss in groups of 2 or 3 
– Use whatever on-line sources you like 

(or imagine where you would look) 
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Presenter
Presentation Notes
Now ask again. Will the same sources serve? No? why not?



Background knowledge 

Background knowledge is stable 
So it matters less where we get it from 
– Within reason! 

Convenience and speed are paramount 
 

“I haven’t seen someone with heterozygous FH before. 
Even though the cardiologists and lipidologists will be the 
key clinicians, I need to know what it is, get an outline of 
the standard treatments, what complications and 
interactions I might need to look for, and have a rough 
idea about the prognosis.” 
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Presenter
Presentation Notes
This is the first scenario - background knowledge. 



Foreground knowledge 

Foreground knowledge is not 
stable; it changes  
– Sometimes these changes are 

important and affect people’s treatment 

Foreground knowledge is driven by 
the evidence 
– Therefore how it is put together and 

where we look for it matters 
We have to choose carefully where 
we look for it 
– Something convenient and quick might 

lead us astray 

“Mr Jones with 
heterozygous FH… 
…has the evidence 

base changed 
recently? He’s only 
39. He has a young 

family… …He’s 
really worried. He 

needs the very best 
chance of avoiding 
a stroke or heart 

attack…..” 
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Presenter
Presentation Notes
This is the second scenario – foreground knowledge



Mrs Seema Patel 

Seema is 56 years old, of Pakistani family origin.  
– Life-long non-smoker, no relevant personal medical history 
– Takes no regular medication 
– Weight 72 kg and height 1.67 m (BMI 26 kg/m2) 
– TC 5.8 mmol/L, TC:HDL ratio 4.8, blood pressure 141/78 mmHg 

She has come to see you after her older brother (who 
lives in Scotland) had a heart attack about 3 months ago 
– He is 58 years old, has type 2 diabetes and was a smoker (but is 

now trying to stop) 

Seema is worried about her own cardiovascular risk and 
what she can do to reduce it 
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Presenter
Presentation Notes
We’ll follow the theme of this lady through the dayHer QRISK2 (2016) score is 12%.With that TC  she is very unlikely to have FH



“Thinking about the fact that we don’t have a lot 
of time, and this is the thing I feel really 
ashamed about, I’m in a job where people’s 
lives depend on the fact that I make the right 
decision, and sometimes I feel completely 
overwhelmed with the fact that I don’t know 
enough information about some critical 
decisions that I make every day.” 

GPST, West Yorkshire, 2010 

Information is crucial 
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Presenter
Presentation Notes
This is from Andy Hutchinson’s (unpublished) MEd research. It’s a quote from a GPST in a focus-group discussion about practicing evidence-informed decision-making.Would the audience sympathise with this? If someone thinks they’ve got it all taped, and doesn’t feel overwhelmed, are they super organised, or simply unaware of their needs?



How can we keep up?   Read more....? 

• Potential journals  10,000  
• New articles per week 40,000 
• 97% are not relevant 1,200 
• Time to read each article    15 mins 
• 10h/day, 6 days/wk       240 articles 
• So at the end of the first week you 

are about 4 weeks behind in your 
reading 

• At the end of the first month, you 
are  4 months behind in your 
reading 

• And at the end of the first year you 
are almost 5 years behind in your 
reading. 
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Presentation Notes
The sheer volume of published research has for a long time out paced the ability of the intended recipients to read the research. Nobody is going to find the time to read 19 articles a day, every day. Reports indicate that British doctors can spend an hour a week trying to keep up to date, and practice pharmacists will have similar limits on their time. And of course the reader has then to critically appraise the new research, incorporate it (if appropriate) into the context of the rest of the evidence on that topic, correctly remember it and apply it when in the clinical situation when that new data is required. 



Words of wisdom 
Muir Gray JA: Evidence-based medicine for professionals in Edwards A & 

Elwyn G (eds) Evidence-based patient choice Oxford: OUP 2001 

‘What is clear is that individuals cannot keep up to date 
except in the most highly restricted and specialized 
areas of knowledge. The job of the human being is to 
become skilled at locating relevant, valid data for their 
needs.  

‘In the sphere of medicine, the required skill is to be 
able to relate the knowledge generated by the study of 
groups of patients or populations to that lonely and 
anxious individual who has come to seek help.’ 
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Usefulness = Relevance x Validity 

   Work 

How do we know what’s useful? 
Slawson DC and Shaughnessy AF. J Fam Pract 1994;38:505–13 

• Relevance: see next slide 

• Validity: is this trustworthy? What are the strengths and 
weaknesses of this evidence? 

• Work: the effort required to find the evidence and assess its 
relevance and validity 
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Presenter
Presentation Notes
We need to prioritise the information that is going to be useful to usDave and Allen recognised the three issues in using evidence – work, relevance and validity - when they came up with the usefulness equation.



Feasible:  is this intervention feasible in my clinical  
  practice or locality (or could it be)? 
Outcomes: does this study report patient-oriented  
  outcomes?  
Common: is this condition or clinical situation  
  common in my clinical practice? 
Change: if this evidence turns out to be valid and  
  in keeping with the rest of the evidence  
  base, might I have to change my   
  practice? 

Filtering for relevance 
Slawson DC and Shaughnessy AF. J Fam Pract 1994;38:505–13 
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Presenter
Presentation Notes
If an outcome isn’t feasible in my practice or locality, it’s probably not much use my reading about it. If I don’t see the condition it’s talking about commonly then it’s probably not much use my reading about it. It’s unreasonable to expect a clinician to be up to date with conditions they rarely see. You wouldn’t expect a GP in Scarborough to be up to date with the management of many tropical diseases for example. But you could reasonably expect them to be absolutely on the money for asthma, depression and hypertension for example – and they should be getting that information from the best quality sources – as accurate, fair and balanced as possible and those are likely to be from a public sector source, or one with clear public sector values. And if you are already doing what the new research says you should be doing – if it’s a valid bit of new research - then there’s no need to read that either. For example, a new study shows that 3 days of trimethoprim is as good as longer courses for uncomplicated UTIs. If you already prescribe 3 days as the default duration of therapy in that situation you don’t need to waste your time – you’re already up to date. And then there is outcomes…….. E.g. study of ARBs v placebo in diabetic nephropathy in 15 native Australians with biochemical outcome measures,  whereas we need v ACEi in several hundred people in Slagthorpe, UK with mortality, or at least progression to end stage renal failure in order to decide whether ARBs are better than ACEis



Outcomes: what you measure matters Slawson 
DC and Shaughnessy AF. J Fam Pract 1994;38:505–13 

 Patient Oriented Outcomes: 
Reduces heart attacks and strokes 
Reduces diabetic foot ulcers 
Reduces night time awakenings 

 
Disease Oriented Outcomes: 

Reduces blood pressure 
Improves HbA1c 
Improves PEF 
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Presenter
Presentation Notes
It’s important to look at POOs and not get distracted by DOOsQuite simple, POOs are outcomes that matter directly to patients. ‘Will this treatment help me live longer or better?’. People don’t really worry about what their BP or HbA1c is, they worry about whether they’ll have a CV event or microvascular complication of diabetes. If people are concerned about their numbers, its only because HCPs have told them they should. But DOOs can mislead



POOs or DOOs? 
Barter J et al. N Engl J Med 2007;357:2109-22 

DOO results  
2.1% increase in HDL 
24.9% decrease in LDL 
9% decrease in triglycerides 
 
 

POO results 
25% relative increase in risk of 
composite of major adverse CV 
events 
58% relative increase in risk of death 
from any cause 

• Randomised controlled trial in 15,067 people with previous 
CVD, or type 2 diabetes without previous CVD 

• Received atorvastatin at a dose to reduce LDL to              
<2.6 mmol/L, plus 60 mg torcetrapib or placebo 

• Originally planned for 4.5 years of follow-up 
• Terminated study early (median follow-up 18 months) 
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Presentation Notes
This study from a few years ago illustrates the pointThis was a high quality study in people at risk of CV events, to test the effects of ‘add on’ torcetrapib (an investigational lipid-modifying drug)The study was terminated early because of the interim assessment. The DOO results are impressive. Would you be tempted to prescribe the drug on the basis of these? Or at least be interested in finding out more?Unfortunately, the DOO results tell a different story, and development of torcetrapib was discontinuedcomposite of CHD death, non-fatal MI, stroke and hospitalisation for unstable angina:  HR 1.25 (95%CI 1.09 to 1.44) NNH = 83all cause mortality: HR 1.58 (95%CI 1.14 to 2.19) NNH = 250



DOOs can mislead  
Ebell M, et al. Am Fam Physician 2004; 69: 548–556 

Intervention DOO POO 

Lidocaine for arrhythmia 
after myocardial infarction 

Suppresses arrhythmias Increases mortality 
 

Finasteride for benign 
prostatic hypertrophy 

Improves urinary flow 
rate 

No clinically important 
change in patient 
symptom scores 

Arthroscopic surgery for 
osteoarthritis of the  knee 

Improves appearances 
after debridement 

No change in function or 
symptoms at 1 year 

Sleeping infants on their 
stomach or side 

From  anatomy and 
physiology, expect a 
reduced risk of 
aspiration 

Increased risk of 
sudden infant death 
syndrome 

Beta-blockers in heart 
failure 

Reduce force and rate 
of contractions 

Reduce mortality 

17 

Presenter
Presentation Notes
……..the history of medicine is littered with examples where we have or might have treated patients prematurely on the basis of disease orientated data – and in doing so be doing harm at worst, and providing suboptimal care at best. Here are just a few examplesAndy H remembers doing a cardiology rotation for his Dip Clin Pharm in about 1990 on a tertiary cardiology ward, where a junior house officer (ie FY1) was torn off a strip by the consultant and the very experienced clinical pharmacist (would probably be a consultant pharmacist nowadays) for not stopping a beta-blocker in a patient with CHF, because ‘everyone knew’ that a negative inotrope and negative chronotrope would be dangerous in someone who already had reduced cardiac output



Relevance filtering exercise 

Which of the articles on the 
handout look as though they 
might be relevant to you? 
Think:  
– Feasible intervention? 
– Outcomes patient-orientated? 
– Common condition? 
– Change in practice required? 
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Can you assess validity? 

“I remember doing it as one of the 
things…[at medical school] it’s a distant 
memory, and to do it again at that level 

would be just… [sigh]”  
GPST West Yorkshire 2010 

“I certainly don’t do any of it, you know – don’t remember the last 
time I really looked at a paper. I have a pile of BMJs at home this 
high [gesture] but I don’t ever read them. I sometimes carry them 

around in my bag in case I kind of osmotically get the 
information [ironic expression] but you know, time-wise it’s 

easier to look on GP Notebook.”  
GPST West Yorkshire 2010 
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Presenter
Presentation Notes
More quotes from Andy H’s MEd research



Why not get someone else to do it? 

Pre-digested sources of evidence from trusted sources: 
– Public-sector ethos 
– Published methodology of how produced 
– Translation of evidence into practice 
– Context of the rest of the evidence 
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Keeping up to date: what do we need? 

A way of ‘just knowing’ what to do most of the time 
– Because we haven’t got time to keep looking things up  

A way of finding out if something new and important has come 
along 
– Because we need to be up to date, but we don’t want to be swamped 

with irrelevant information 

A way of finding what we need when we’re stuck 
– Finding the best answer quickly 
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The 3 components of Information Mastery 
Slawson DC, et al. J Fam Pract 1994;38:505–13  

Maskrey N, et al. InnovAiT 2009;2:739–49 

purposefully checking 
and updating your 
mental map of 
knowledge and skills 
once or twice a year 

Information Mastery 

a reliable system to alert 
you to new information 
that requires a change in 
your practice  

 

a reliable system to 
find the best answer to 
a specific question 

 

Foraging 
 

Hunting 
 

Hot synching 
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Foraging http://www.nice.org.uk/News/NICE-newsletters-
and-alerts 
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Important new evidence 
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Presenter
Presentation Notes
INE will soon be available for general subscription (free)
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http://static.www.bmj.com/content/bmj/353/bmj.i2231/F3.large.jpg?width=800&height=600


Hunting means 
• Finding the best answer, not just an 

answer 
• Finding it easily (and quickly) when 

we need to  
• Recognising it when we’ve found it 
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Drilling for the best information 
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Presenter
Presentation Notes
The sources at the top of the pyramid are most likely to be most useful, because they are likely to be highly relevant, highly valid and be quite quick and easy to find and evaluateAs we go down the pyramid, the usefulness decreases because relevance and validity may well decrease, and/or we’ll need to do more work to find and evaluate the information



Hot-synching  

Regularly updating yourself on the things you see/deal 
with commonly 
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Summary 

We need to think: do I need background or foreground 
knowledge here? 
– We need to address these needs in different ways 

We are faced with a huge amount of information, but we need 
to  
– Know what to do most of the time 
– Be confident that we are up to date 
– Be able to find the best answer quickly when we are stuck 

Hunting, foraging and hot-synching can help 
We need to work out a strategy to do this  
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Comments?  
Questions? 

31 

Presenter
Presentation Notes
Short plenary



 
 

What evidence is out there? 
 

Claire Stevens 



Types of studies 
 

Observational (no intervention) 
– cross sectional (survey at one point in time) 

• Assesses prevalence or risk factors but takes no account of timing or duration 
of exposure to the risk factor 
 

– cohort & case-control studies  
• try to link outcome with treatment or exposure over time 
 

Experimental (with intervention) 
– Controlled trial (parallel, cross-over, clusters) 
– randomisation (= RCT) 
– Blinding 

• open, single-blind, double-blind, use of dummy interventions 
 

Systematic Review 
– Trials meeting a set of selection criteria 
– May include meta-analysis (combination of results) 

 

Presenter
Presentation Notes
So, to start this section of the day I am going to run through the types of clinical trials that are commonly used to answer health-related research questions and then we’ll give you some clinical questions to think about and the kind or kinds of study that would be appropriate to answer those questions.So starting with observational studies.  As their name suggests these trials are used to observe current or past practice.  There is no intervention from the investigators.  These studies tend to be centred around the use of patient record databases such as THIN or CPRD, but for more powerful results can also be linked to death records or other government held databases if relevant.A cross sectional survey is a survey carried out at one point in time.  It assesses prevalence or risk factors but takes no account of timing or duration of exposure to a risk factor.Examples: A survey to assess levels of depression and suicidal behaviour among medical students in Portugal A survey of the trace elements in food and drinking water in Hainan Province in China and association with longevityCohort and case-control studiesThis timing factor is considered in other types of study design.  In cohort and case-control studies, patient records are general studied either prospectively or retrospectively to see if there's a link between exposure to a condition or a drug and an outcome.  The control group is another similar group of patients who have not been exposed. 



Cohort study schematic 
 
 
 
 
 
 
 
 
 

What evidence is out there? 

e.g. Effectiveness of Influenza Vaccine in the Community-Dwelling Elderly;  
http://www.nejm.org/doi/pdf/10.1056/NEJMoa070844  

Presenter
Presentation Notes
A cohort study follows a group of patients over time to evaluate the effects of an exposure; so it starts with the exposure and looks for outcomes.  For example, a cohort study published in the New England Journal of Medicine in 2007 looked at a group of elderly people who had been vaccinated against influenza compared with a group that didn’t receive the vaccine.  The outcome measured was the incidence of pneumonia in vaccinated vs non-vaccinated people.  The study found a lower incidence of pneumonia in the vaccinated group.A retrospective cohort study looks for an exposure and then looks back into medical records and databases to find outcomes. E.g. people taking anxiolytic and hypnotic drugs are at increased risk of premature mortality.  2 control subjects with no prescriptions for these drugs were matched with each exposed person.  The records of both groups of patients were analysed for rates of all-cause mortality and higher rates of mortality found in people prescribed the drugs.Effect of anxiolytic and hypnotic drug prescriptions on mortality hazards: retrospective cohort studyBMJ 2014; 348 doi: http://dx.doi.org/10.1136/bmj.g1996

http://www.nejm.org/doi/pdf/10.1056/NEJMoa070844


What evidence is out there? 

Case-control study 
 
 
 
 
 
 
 
 
 
 

 
 

Presenter
Presentation Notes
A case-control study starts with patients who have suffered a particular outcome, e.g. cancer and then looks back retrospectively into their history to identify factors contributing to the outcome.  The person with the disease is classified as a case and is then matched according to a set of specific criteria (e.g. age, ethnicity, geographic location etc etc) to a control person from the same source population, but without the disease.  Data about exposure to risk factors in the case and control populations is then collected retrospectively. E.g. look at a group of people with and without skin cancer and ask about their sun exposure.



Types of studies  
Observational (no intervention) 
– cross sectional (survey at one point in time) 

• Assesses prevalence or risk factors but takes no account of timing or duration 
of exposure to the risk factor 
 

– cohort & case-control studies  
• try to link outcome with treatment or exposure over time 
 

Experimental (with intervention) 
– Controlled trial (parallel, cross-over, clusters) 
– randomisation (= RCT; reduces selection bias) 
– Blinding 

• open, single-blind, double-blind, use of dummy interventions (reduces bias in 
delivery of interventions and assessment of outcomes [ascertainment bias]) 
 

Systematic Review 
– Trials meeting a set of selection criteria 
– May include meta-analysis (combination of results) 

 

Presenter
Presentation Notes
In experimental trials, investigators intervene in the treatment of a group of patients to test the effects of difference treatments or procedures.  Patients are selected according to specific inclusion criteria and an intervention given.  Controlled trial have a group that receives the intervention, compared with another group that doesn't (receiving instead a placebo or another drug). Provided that the two groups are similar in all other respects, differences and outcomes of the groups are likely to be due to the intervention. The aim of these trials is to remove biases that could affect the results.  Some measures that are used to remove biases include:Randomisation, so that all participants have an equal chance of receiving either control or intervention treatment and Blinding - this reduces the chances of investigators or participants consciously or unconsciously influencing the outcomes of the trial because they're aware of the treatment given.Trials can be described as open label if there is no blinding, single or double blind.  Single blinding refers to only the trial participants or only the investigators being unaware of treatment allocation; double blinding implies that none of the personal or participants are aware of treatment allocation.A systematic review is a synthesis of a group of clinical trials that all meet strict inclusion criteria, Results of the trials can be combined and analysed mathematically in a meta-analysis.  The benefits of this is strength in numbers, the effect size for particular treatment may be low- for example, an improvement in survival may only be observed in 0.1% of the patient population. If the results from several trials can be combined then you're looking at 0.1% of a much larger number and this improves the statistical accuracy, and shows that the result was was achieved in more than one trial and thus strengthens of the result. �



Types of studies 
 
What type of study would you use to answer these recent 
clinical questions?: 
1. Which type of treatment is more efficacious in people with COPD at 

high risk of exacerbations – LABA/ICS or LAMA? 
2. What effect have recent initiatives to encourage lower prescribing 

rates for respiratory tract infections had on rates of complications 
associated with RTI? 

3. What is the risk of neuropsychiatric adverse events in people given 
varenicline or bupropion for smoking cessation? 

4. Do people have an increased risk of Parkinson’s disease if previously 
admitted to hospital with a head injury? 
 

Randomised controlled trial 
Case control study 

Cohort study 

Randomised controlled trial 

Presenter
Presentation Notes
So now that we’ve given you some ideas of the types of different trials, we’d like you briefly on your tables discuss the types of trial design appropriate to answer the clinical questions listed here:



Hierarchy of evidence 

http://www.cebm.net/oxford-centre-evidence-based-medicine-levels-evidence-march-2009/ 
 

Presenter
Presentation Notes
And this brings us to the hierarchy of evidence for clinical trials. The best evidence is judged to come from high quality meta-analyses of systematic reviews and randomised controlled trials judged to be at low risk of bias. This then goes down through randomised controlled trials at higher risk of bias, case control and cohort studies, then case series and expert reports.  Case series and expert reports have their place as sources of evidence, especially in very rare diseases with very few patients where there may be no other evidence available, but they are subject to the personal biases of the experts involved and lack the statistical power of large sample numbers.So in terms of understanding the efficacy of drug treatments, we prefer the results of good randomised controlled trials where the methods are clear enough to make a judgement about the likely levels of bias within the trial.  Randomised controlled trials also measure cause and effect. Observational trials only demonstrate potential associations between risk factors and outcomes but cannot establish causation and this point is further illustrated in the following slide.
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Association or causation? 
www.tylervigen.com/spurious-correlations 

Presenter
Presentation Notes
This is a graph showing levels cheese consumption per annum in the United States of America against the number of people who died by becoming tangled in their bedsheets and as you can see there is a close correlation between the two sets of data.  (This is US cheese consumption, per annum)Eating cheese late at night is traditionally a cause of night maresNightmares might make you tangle up your bed sheets Being tangled in bedsheets can (rarely) be fatalBut although this causal relationship is plausible (or at least, not implausible) I don’t think we can assume causality, even though the correlation is very high.



RCTs: well described – methods of randomisation, allocation and 
blinding are described, outcomes are relevant and patient oriented 
and assessment is blinded. Clear that sources of bias have been 
minimised. 
Cons:  
– RCTs: highly selected populations and models of care that may not be 

representative of real-world practice 
– Expensive and generally short term 

Observational trials: clear description of the selection of patient 
groups (with stated inclusion and exclusion criteria) or matched 
controls; description of the exposures and outcomes measured; 
description of confounding factors.  
Cons 
– Susceptible to biases – selection of the population with no randomisation, 

in retrospective trials there can be recall or information bias 
– Prospective cohort trials may be expensive to conduct and require a long 

follow up 
 
 

What does good look like? 

Presenter
Presentation Notes
By poor quality cohort study we mean one that failed to clearly define comparison groups and/or failed to measure exposures and outcomes in the same (preferably blinded), objective way in both exposed and non-exposed individuals and/or failed to identify or appropriately control known confounders and/or failed to carry out a sufficiently long and complete follow-up of patients. By poor quality case-control study we mean one that failed to clearly define comparison groups and/or failed to measure exposures and outcomes in the same (preferably blinded), objective way in both cases and controls and/or failed to identify or appropriately control known confounders.



 
 
 
 
 

Any questions? 



Key expressions of 
difference 

 
Ray Fitzpatrick & Claire 

Stevens 

Presenter
Presentation Notes
Presenter: RayIn this section we are going to run through the key expressions of difference commonly quoted when describing the changes in outcomes we hope to achieve when testing one drug treatment against placebo or another commonly used drug for the condition being tested.



Key expressions of difference 

Absolute risk 
The absolute risk of developing a condition, establishes a 
baseline 
e.g.  
– the risk of getting an infection is 1 in 100,000 
– risk of being hit by a random plane falling on your house is 1 in 250,000 
– risk of winning the lottery is 1 in 14,000,000 

 
Absolute risk reduction (risk difference) 

 

The amount by which an intervention can change the absolute 
(baseline) risk 
CER – EER 

 

Presenter
Presentation Notes
Some examples of absolute risks in daily life, and the slightly more unusual risk of a plane falling on a house!Absolute risk establishes a baseline e.g. a generic overall risk of getting an infection may be 1 in 100,000.  By using a drug treatment we are hoping to modify that baseline risk.  As a formula, we are looking for the difference between a control event rate (placebo or current standard treatment) and an experimental event rate (the new treatment being tested)



Key expressions of difference 

Relative risk difference 
“By how much did treatment reduce the chance of the 
outcome occurring in the treatment group compared with the 
control group?” 
(CER – EER)/CER 
 

Numbers needed to treat 
Number of patients need to treat to improve the chances that 
one patient will benefit 
NNT = 1/ARR or 100/ARR (if expressed as a percentage) 
 
 

Presenter
Presentation Notes
The relative risk difference is a proportion measure that answers the question - “By how much did  the new experimental treatment reduce the chance of the outcome occurring in the treatment group compared with the control group?”As a formula, this is the Control event rate minus the experimental event rate divided by the control event rate, so looking at the change in absolute risk as a proportion of the original background risk.And last but not least the numbers needed to treat.  A summary statistic that describes the Number of patients we need to treat to improve the chances that one patient will benefitThis is the reciprocal of the absolute risk reduction or if ARR is expressed as a percentage, don’t forget to use 100/ARR



Key expressions of difference 

 
Absolute and relative risk: shopping analogy 

 
‘Premium range’ apples  

Were £4 per bag, now £3 per bag 
– ‘Absolute’ price reduction is £1 per bag: old rate − new rate 
– ‘Relative’ price reduction is ¼ or 25%:  

• (old rate − new rate)/ old rate 

‘Basics ugly’ apples 
Were 40p per bag, now 30p per bag 
– ‘Absolute’ price reduction is 10p per bag: old rate − new rate 
– ‘Relative’ price reduction is also ¼ or 25%:  

• (old rate − new rate)/old rate 

Presenter
Presentation Notes
Using the shopping analogy, we know and carry out these assessments of comparisons between alternatives and assessments of relative reductions in our daily lives.  These are the same calculations that we will be discussing when we talk about improvements in outcomes in clinical trials – just a different set of data!
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Reduced by 2.5%-points;  
25% (¼) of original risk 

  

Same experimental treatment tested in two different trial 
populations: at high-risk or low-risk of a fatal event 

Presenter
Presentation Notes
Showing the same information graphically and exchanging higher risk patients for premium apples and lower risk patients for basic apples….In the higher risk patients there is a reduction in risk of 10% with the new experimental treatment.In lower risk patients, the same medicinal product reduces risk by 2.5%



Using numbers 

Higher-risk patients 
40% of people in the control group died  
• ‘control event rate’ (CER) 

30% of people in the treatment group died  
• ‘experimental event rate’ (EER) 

• The absolute risk reduction (ARR, risk difference) is 
CER−EER 
• 40%−30% = 10% (10 percentage points, 10 fewer people per 100) 

The relative risk reduction (RRR) is (CER−EER)/CER 
• (40%−30%)/40% = 0.25 = 25% reduction in the risk of the control 

group 

Presenter
Presentation Notes
So, using numbers and calculating our key measures of difference, for the high-risk group



Number needed to treat (NNT) 

Higher-risk patients 
40% of people in the control (placebo) group died  
30% of people in the treatment group died  

• The absolute risk reduction is 10% (10 people per 100) 
The NNT is 100/ARR  
• 100/10 =10 

On average, for every 10 people who take the treatment,  
1 doesn’t die who would have done if they’d taken 
placebo 
The other 9 live or die, just as if they’d had placebo 

 

Presenter
Presentation Notes
The number needed to treatment in the higher risk group is therefore 



Same treatment, different people 
In higher risk patients: 

40% of people taking the 
control died  
30% of people taking the 
treatment died 
ARR 10%, RRR 25%, NNT 10 

In the higher risk 
population we need to 
treat an average of 10 
people to save 1 person 

But in the lower risk 
population we need to 
treat an average of 40 
people to save 1 person 

In lower risk patients: 
10% of people taking the 
control died  

7.5% of people taking the 
treatment died 

ARR 2.5%, RRR 25%, NNT 40 

Presenter
Presentation Notes
So, to compare the patient groups side by side, high risk versus low risk we can see that …



Some practice questions 

Presenter
Presentation Notes
Now, it’s your turn.  We’ve put together some practice questions with multiple choice answers.  We’ll be asking you to use the voting clickers on the table to select the answers.



Supastatin vs. placebo  

Patients with cardiovascular disease.   
Outcome: rate of death, which occurs in 1,300 of 10,300 
statin-treated patients and 1,500 of 10,300 patients receiving 
placebo 
 
For statin treatment vs. placebo, calculate the ARR, RRR, 
NNT 

Absolute risk reduction CER−EER 
Relative risk reduction (CER−EER)/CER x 100 
Number needed to treat 100/ARR 

 

Presenter
Presentation Notes
So the population is patients with cardiovascular disease.The outcome measured is rate of death, which occurs in 1,300 of 10,300 statin-treated patients and 1,500 of 10,300 patients receiving placebo.In the next few minutes calculate for statin treatment vs placebo the ARR, RRR and NNT.For your quick reference, we’ve repeated the formulae below:



Which of the following is the ARR? 

1. 2% 
2. 14% 
3. 20% 
4. 0.02% 

1. 2. 3. 4.

0% 0%0%0%

Presenter
Presentation Notes
ARR = (1500/10300) – (1300/10300) = 0.146 – 0.126 = 0.02 or 2%



Which of the following is the RRR? 

1. 2% 
2. 14% 
3. 20% 
4. 0.02% 

1. 2. 3. 4.

0% 0%0%0%

Presenter
Presentation Notes
RRR = (0.146-0.126)/0.146 = 0.14 or 14%



What is the NNT? 

A. 5 
B. 20 
C. 50 
D. 2 
E. 14 

5 20 50 2 14

0% 0% 0%0%0%

Presenter
Presentation Notes
NNT = 1/0.02 = 50NNT = 50



Nuvaparin vs. usual treatment  

Prevention of blood clots after joint replacement surgery.  
Outcome: number of patients with life-threatening clots 

 
22.5% patients on nuvaparin had a life-threatening clot vs. 
25% receiving usual treatment, what is the NNT? 
 
8% of nuvaparin-treated patients had a serious adverse bleed 
vs. 3% receiving usual treatment, what is the NNH? 
 
 

(Note: NNH is identical to the NNT, just calculated using adverse 
event data) 
NNT = 100/ARR 

Presenter
Presentation Notes
Our second example balances risks and benefits. The NNT = 1/(25/100 – 22/100) = 1/0.03 = 33.3 rounded up to 34NNH = 100/(8-2.9) = 100/5.1 = 19.6 rounded down to 19



What is the NNT? 

A. 3 
B. 20 
C. 40 
D. 6 
E. 2 
F. 60 

3 20 40 6 2 60

0% 0% 0%0%0%0%

Presenter
Presentation Notes
The NNT is 34



What is the NNH? 

A. 3 
B. 20 
C. 40 
D. 6 
E. 2 
F. 60 

3 20 40 6 2 60

0% 0% 0%0%0%0%

Presenter
Presentation Notes
The NNH is 19



Based solely on the numbers you’ve just calculated…  
would you add this treatment to a formulary? 

1. Yes 
2. No 

1. 2.

0%0%



The NNH was calculated from an absolute risk of 5% 
How would you describe that risk to a colleague or 

patient? 

A. 0.05 
B. 5% 
C.1 in 20 
D.5 out 100 
E. 50 out of 1,000 
F. 19 to 1 against 

0.05 5%
1 in

 20

5 out 1
00

50 out o
f 1

,000

19 to
 1 against

17% 17% 17%17%17%17%



What does this mean for practice? 

Relative risk reduction always looks more impressive, 
but on it’s own it can be misleading.  
Absolute risk reduction and NNTs give the benefit in the 
population in the study 
So if applying evidence from a RCT to an individual 
patient we must consider: 
– is my patient at the same risk as the average patient in that trial? 

• If at lower risk (younger, fitter, etc.), the NNT would be bigger, but 
the person would still be at risk of side effects 

– And don’t forget 
• What is the risk of harms? What are the 

disadvantages/inconveniences of treatment? 



How reliable are the results? 

Presenter
Presentation Notes
Presenter: Claire



The P value 

How reliable are the results?:  
– The probability that the observed result in a trial is due to chance 

 
 If you were about to cross a 

bridge and were told there was a 1 
in 20 chance that it would fall down - 
would you cross? 

 1 in 100? 
 1 in 1000? 

 
The probability that the observed result is due to chance: 

– If p<0.05, there is less than a 5% (1 in 20) chance that the result is due to chance 
– If p<0.01 there is less than a 1% (1 in 100) chance that the result is due to chance 
– If p<0.001 there is less than a 0.1% (1 in 1000) chance that the result is due to 

chance 

Presenter
Presentation Notes
P<0.05 is usually taken as being shown ‘beyond reasonable doubt’



Confidence intervals 

‘Everyday’ pragmatic interpretation of a 95% confidence interval 
The range of values within which we can be 95% certain the 
true population mean lies 
– It is also possible to calculate 90% or 99% CIs 

More helpful than p values because they indicate the precision 
of the result 
– Generally, larger studies will produce narrower CIs 

There is a relationship between CIs and  p values 
 



Confidence intervals 

‘Everyday’ pragmatic interpretation of a 95% confidence interval 
The range of values within which we can be 95% certain the 
true population mean lies 
– It is also possible to calculate 90% or 99% CIs 

More helpful than p values because they indicate the precision 
of the result 
– Generally, larger studies will produce narrower CIs 

There is a relationship between CIs and  p values 
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Example 
Hou W, et al (2013). Eur Heart J doi: 10.1093/eurheartj/eht065 

SR and MA to assess the effects of statin therapy on CV and 
renal outcomes in people with CKD 
– 31 RCTs, 48,429 patients with CKD 

Risk of kidney failure  
– defined as a 25% decrease in eGFR, doubling of serum creatinine, or 

end-stage renal disease 
– Evidence from 6 RCTs, n=11,924 

RR 0.95, 95% CI 0.90 to 1.01 

Presenter
Presentation Notes
From a MEC: https://www.evidence.nhs.uk/document?ci=http%3a%2f%2farms.evidence.nhs.uk%2fresources%2fhub%2f1010801%2fattachment&returnUrl=Search%3fpa%3d2%26q%3d%2527medicines%2bevidence%2bcommentary%2527%2b%2527statistical%2bsignificance&q=%27medicines+evidence+commentary%27+%27statistical+significance



0.95 0.90 1.01 

95% CI 

1.0 

Kidney failure with statins in people with CKD 
Hou W, et al (2013). Eur Heart J doi: 10.1093/eurheartj/eht065 

RR 0.95, 95% CI 0.90 to 1.01 

Risk could be 
this low 

Risk could be 
this high 

Since the 95% CI crosses 
1.0, the difference is not 
statistically significant 
(p>0.05) 
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95% confidence intervals and statistical 
significance 

1.00 
Lower risk with 
experimental treatment 
than control 

Greater risk with 
experimental treatment 
than control 

0 infinity 

0.84 0.96 0.90 

0.96 1.08 1.02 

1.02 1.14 1.08 

Relative risk 

Statistically 
significant 
reduction in 
risk (upper and 
lower 95% CIs 
both on this 
side of line of 
no difference) 

Statistically 
significant 
increase in 
risk (upper 
and lower 
95% CIs 
both on this 
side of line of 
no difference) 

No statistically 
significant difference in 
risk (95% CIs cross 
line of no difference) 

Presenter
Presentation Notes
These are fictional values for illustration only



95% CIs give more information than p values 

1.00 
Lower risk with 
experimental treatment 
than control 

Greater risk with 
experimental treatment 
than control Relative risk 

Statistically significant 
(p<0.05) but imprecise 

Statistically significant 
(p<0.05) and precise 

Not statistically significant 
(p>0.05) but imprecise 

Not statistically significant 
(p>0.05) and precise 

Presenter
Presentation Notes
These are fictional values for illustration onlyThe top line shows that, although it’s ‘beyond reasonable doubt’ that the treatment reduces the risk , we don’t have any real idea how big the reduction is. It might be a lot or not very muchBy contrast the next line down shows that not only does the treatment reduce the risk, we have a pretty good idea how big that reduction really is.The third line down shows that our observed result could have occurred by chance but the imprecision means that we can’t really draw any conclusions – it might increase or decrease the risk by quite a bit, or there could truly be no effectThe bottom line shows that not only did we find almost no difference in risk between treatment and control, we have quite a lot of confidence in that result, and we might even conclude that the treatment is ineffective (and/or safe) compared with control, especially if we think that even if the true RR were either the upper and lower CI, it wouldn’t be clinically important



Sample size 

How does the size of the study affect things? 
– Counsell CE, et al. BMJ 1994 309: 1677-1681. 

http://www.bmj.com/content/309/6970/1677 
 
 Investigators used dice to simulate outcomes in a fictitious trial of a 
treatment for acute stroke 
Rolled dice to simulate results in the treatment arm compared with 
the control arm 
Roll of a die represented the outcome for the simulated patients in 
the trial: 
– 1-5 represented  survival 
– 6 represented death 

Rolled for ‘treatment’ group then repeated for ‘control’ group 
Number of times the die was rolled varied from 5 to 100 
 
 

http://www.bmj.com/content/309/6970/1677


Rolling the dice 
Results? 
– 16.7% death rate or different? 

Results from BMJ study: there should be no difference 
between treatment arms 



DICE therapy for acute stroke 
Counsell CE, et al. BMJ 1994; 309: 1677-81 [Bandolier Nov 

2002] 

Results varied according to number 
of times dice was rolled: 
• Variation in ‘outcome’ was largest in the 

‘smallest’ studies 

• The chance of a spurious result 
decreased with increasing numbers 
included in the trial 

More consistency in 
results 

Wide variation in 
results 

  

Presenter
Presentation Notes
Size of the circles shows size of study



DICE therapy for acute stroke 
Counsell CE, et al. BMJ 1994; 309: 1677-81 [Bandolier Nov 2002] 

Presenter
Presentation Notes
These are the 95% CIs for all 40 ‘trials’ in the DICE example from some slides ago, with biggest trials at the top and the smallest at the bottom (the 95%Cis of the OR, but don’t worry about that)NoteThe 95% CIs  get narrower towards the top: larger trials give more precise resultsThe 95% CIs do not cross the line of no difference in 2 of the 40 ‘trials’, suggesting a statistically significant result at p<0.05, which we know must be false. But p<0.05 means 1 1 in 20 probability of result arising by chance. So that’s what we would expect



Summary 

We need to understand what the numbers are telling us 
– Relative risk and relative risk reduction are constant 
– Absolute risk reduction and NNT depend on the person’s 

baseline risk 

P values and confidence intervals can help us interpret 
the result 
Remember 
– ‘not statistically significant’ may just mean that a true effect  was 

not shown beyond reasonable doubt 
– ‘statistically significant’ does not always mean clinically 

significant 

  



‘Framing the risk’ 
Example: antibiotics for acute otitis media in children 

http://www.nntonline.net/visualrx/examples/ 

Presenter
Presentation Notes
The picture on the left represents 100 children who are all given antibiotics for ear infections. The 86 green faces are children who would have been free from pain at 2 to 7 days even if they had not received an antibiotic. The 9 red faces are children who are still in pain even with antibiotics. The 5 yellow faces are the additional children who show a benefit as a result of treatment; they would have been in pain without the antibiotic but are not when they receive one. Since it is not possible to identify which children will benefit all 100 need to be given the antibiotic for 5 to benefit. This represents the number needed to treat (NNT) of 20 for a single child to benefit.  However, if we treat 100 children with antibiotics for otitis media, an extra 8 will suffer diarrhoea, vomiting or a rash. This means that the number needed to cause a harmful outcome in one child (NNH) is 13.Antibiotics are not advised in most cases. This is because the infection usually clears within 2-3 days on its own. Also, it is best not to take antibiotics unless needed, as side-effects such as diarrhoea or rash can sometimes be a problem. Antibiotics are more likely to be prescribed if:The child is under 2 years old (as the risk of complications is greater in babies).The infection is severe.The infection is not settling within 2-3 days.Complications develop.

http://www.nntonline.net/visualrx/examples/


Example: sedative hypnotics in older people 
with insomnia 

Sedative hypnotics in older people with insomnia: meta-
analysis of risks and benefits. Glass et al., 
BMJ 2005;331:1169 
NNT to experience improved sleep quality is 13 
NNH to experience an adverse event is 6. 

 

Presenter
Presentation Notes
So first questions:What do you need to establish that might also contribute to insomnia?Mental health issuesOther medicinal treatmentsSleep environmentLevel of distress and impact on day to day functioningSo funnily enough, you’ve just been looking at a meta-analysis of sedative hypnotic use in your postgrad independent prescribing course so you know that for people receiving sedative hypnotics who met the inclusion criteria for this trial the NNT to experience improved sleep quality is 13 and the NNH to experience an adverse event is 6.What does that mean?RCTs of sedative hypnotics that compared active treatment against placebo or another active treatment.  Mean age of 60 with diagnosis of insomnia



http://elearning.restproject.org.uk/#/background/hypnotic-prescribing/effects-of-sleeping-tablets 

In people over 60, the benefits associated with sedative use are marginal and are outweighed 
by the risks, particularly if patients are at high risk for falls or cognitive impairment 





 
 

How people make decisions 
 

Jonathan Underhill 
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Why is this important? 
Sackett D, et al. BMJ 1996; 312: 71 

Best available 
evidence 

Patient’s 
needs, 

values and 
preferences 

Expertise, 
experience, 
skills and 

judgement 

Evidence based 
medicine is the 
conscientious, explicit, 
and judicious use of 
current best evidence in 
making decisions 
about the care of 
individual patients 
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Presenter
Presentation Notes
“Evidence based medicine is the conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients. The practice of evidence based medicine means integrating individual clinical expertise with the best available external clinical evidence from systematic research.’‘Increased expertise is reflected in many ways, but especially in more effective and efficient diagnosis and in the more thoughtful identification and compassionate use of individual patients' predicaments, rights, and preferences in making clinical decisions about their care.’



Have you ever thought about how you make 
decisions? 

Problem Solution 
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Please find a piece of paper and a pen 
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A list of words follows 
Look at them once, do not re-read them 
When you have read the list close your eyes 
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Flange 
Routemaster 
Laggard 
Sausages 
Automaton 
Approach 
Antichrist 
Research 
Slipper 
Haggle 
Fridge 
Locomotive 
Bracket 
Confused 
Telesales 
Professor 
Stool pigeon 
Hale 
Banquet 
Irrelevance 
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 Write down as many words as you can remember 
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Flange 
Routemaster 
Laggard 
Sausages 
Automaton 
Approach 
Antichrist 
Research 
Slipper 
Haggle 
Fridge 
Locomotive 
Bracket 
Confused 
Telesales 
Professor 
Stool pigeon 
Hale 
Banquet 
Irrelevance 

A 

B 

C 

D 

E 

How many words 
that you remembered  
are in each group? 
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Bounded rationality 
Satisficing 

86 



Choosing a car 

Imagine you are going to 
choose a new car 
What things will affect 
your decision? 
Where will you go to find 
that information? 

 87 

Presenter
Presentation Notes
Most people will say that the issues that they considered were something like purchase price/value for money; utility ; safety; running costs; personal thing like colourMost people will look at a review in What Car or similar, usually online. Some may also talk to people who own the care they are interested in, or who ‘know about cars’; or they may base their choice on previous experience with that make
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Presenter
Presentation Notes
Very few people go to the Society of Automotive engineers website and similar technical and more systematic sources of information. The shortened decision making process – termed heuristic, roles of thumb, unconscious or system 1 in the psychology literature – is satisfactory most of the time for routine decision making. Most cars bought aren’t a terrible choice. But once or twice I’ve wished I’d spent more time on a more conscious, systematic approach to information gathering – what the psychologists call analytic, conscious or system 2 - and I didn’t because it required more time and considerably more conscious effort. There a third route which involves finding just enough information to SATISFY the individual and reduce uncertainty, indeed reducing uncertainty to this point is a major driver of behaviour in this area - and once that position feels to have been achieved then a decision can be made. How many times do patients feel overwhelmed by TOO MUCH information and pass the decision back to the healthcare professional?



Humans usually make decisions by… 

Satisficing 

 89 

Selecting a 
small 

number of 
variables 

Allocating  a 
value to 

those 
variables 

In a given 
time frame 

Decision 



Do clinicians  make decisions like that? 
Gabbay J and le May A. BMJ 2004; 329: 1013 

Not once was a guideline read 
Expert computer systems rarely used (never in real time) 
Shortcuts to evidence  
– free magazines 
– network of trusted colleagues (rarely if ever questioned) 
– Pharma reps: considerable scepticism (but not without influence) 
– Pharmaceutical adviser: highly trusted source 

“Clinicians rarely accessed, appraised, and used explicit 
evidence directly from research or other formal sources; rare 
exceptions were where they might consult such sources after 
dealing with a case that had particularly challenged them.” 
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Presenter
Presentation Notes
Ethnographic  study in GP practices over 2 years



Mindlines 
Gabbay J and le May A. BMJ 2004; 329: 1013 

“Instead, they relied on what we have called ‘mindlines’, 
collectively reinforced, internalised tacit guidelines, which were 
informed by brief reading, but mainly by their interactions with 
each other and with opinion leaders, patients, and 
pharmaceutical representatives and by other sources of largely 
tacit knowledge that built on their early training and their own and 
their colleagues' experience.”  
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Say out loud who or what you see on 
the screen 
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Prime Minister 
4th May 1979  - 
28th November 1990 
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What is this 
condition? 

94 



What treatment 
does this 

person need? 
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Dual-process theory 
Human judgement 
Heuristics & biases 
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• intuitive 
• automatic 
• rapid 
• effortless 
• difficult to control 

System 
1 

• deliberate 
• controlled 
• slower 
• effortful 
• flexible 

System 
2 

 

Decision 

Dual-process theory 
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Context 
   Ambient conditions 
   Task difficulty 
   Task ambiguity 
   Affective state 
 

Modular responsivity 

Intellectual Ability 
Education 
Training 
Critical thinking 
Logical competence 
Rationality 
Feedback 
 

Pattern 
Recognition 

Repetition 

Rational 
override 

Dysrationalia 
override 

 

Calibration Diagnosis Patient 
Presentation 

 

Pattern 
Processor 

RECOGNIZED 

TYPE 
1 

processes 

TYPE 
2 

processes 

NOT 
RECOGNIZED 

 98 



Diagnosis Treatment 
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Steve is very shy and withdrawn, invariably helpful, but with little 
interest in people. He has a need for order and structure and a 
passion for detail 
It is most likely that Steve is a …… 
1. Farmer or agricultural worker 
2. Pharmacist 
3. Disc jockey 
4. Librarian 
5. Member of Parliament 
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Presentation Notes
Of course, the correct answer is 1, because there are many more people employed in agriculture than as librarians, so if only a small percentage are highly introverted, there will be many more of them than librarians



Who knows the story of Noah in the Bible?  
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Imagine you are working as the only health care 
professional in a remote village 
It’s the weekend 
There are no other health care professionals 
around 
But you do have a new piece of technology 
called the Marveltron 
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The Marveltron will save the life of any patient 
you are treating 
But you have to answer correctly the question 
the Marveltron asks of the attending 
healthcare professional before it works its 
magic 
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A young child is brought to you. She is seriously ill and 
will die imminently 
You switch on the Marveltron and await the question 
You must write down your answer immediately the 
question is asked, or the child will die 
You will be blamed for the patient’s death only if you do 
not write down an answer. No blame will be attached to 
you if you get the answer wrong  

Are you ready? 

Have you got paper and something to write with? 
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In the story in the Bible, how many sheep 
did Noah take into the Ark? 
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How many sheep? 

0 
1 
2 
3 
4 
5 
6 
7 
More than 7 
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The correct answer - 14 

Take with you seven pairs of every kind of clean animal, a 
male and its mate, and one pair of every kind of unclean 
animal, a male and its mate, and also seven pairs of every 
kind of bird, male and female, to keep their various kinds 
alive throughout the earth. 

Genesis 7: 2-3 
Do not eat any detestable thing. These are the animals you 
may eat: the ox, the sheep, the goat, the deer, the gazelle, 
the roe deer, the wild goat, the ibex, the antelope and the 
mountain sheep. You may eat any animal that has a divided 
hoof and that chews the cud. 

 Deuteronomy 14: 3-6 
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Where did you get the information to make 
the decision about Noah and the sheep? 
If you had had time, what would you have 
done to make sure you had the right answer? 
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All together, big breath in……… 
 

What is the answer to this sum? 
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2 + 2 =  
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All together, big breath in……… 
 

What is the answer to this sum? 
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75 x 56 = 
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All together, big breath in……… 
 

Is the answer to this sum right or wrong? 
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75 x 56 = 678 

 114 
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Say out loud who or what you see on 
the screen 
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Vanderbilt University 
Basic Course in Medical Decision Making 
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The 3 components of Information Mastery 
Slawson DC, et al. J Fam Pract 1994;38:505–13  

Maskrey N, et al. InnovAiT 2009;2:739–49 

purposefully checking 
and updating your 
mental map of 
knowledge and skills 
once or twice a year 

Information Mastery 

a reliable system to alert 
you to new information 
that requires a change in 
your practice  

 

a reliable system to 
find the best answer to 
a specific question 

 

Foraging 
 

Hunting 
 

Hot synching 
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How dual-process theory and information 
mastery tie up 

We can support our System 1 thinking with an effective hot-
synching approach  
– Our mindlines will be in line with the evidence for the conditions we see 

most commonly 
– This is ‘offline’ System 2 work 

A good foraging service will alert us to new important 
information as it comes along 
– It can also help identify learning needs 

When we need to use System 2, a good hunting approach will 
help us find the best answer quickly, and know we’ve found it 
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>100 cognitive biases  
Anchoring bias – early salient feature 
Ascertainment bias – thinking shaped by prior expectation 
Availability bias – recent experience dominates evidence 
Bandwagon effect – we do it this way here 
Omission bias – natural disease progression preferred to 
those occurring due to action of physician 
Sutton’s slip – going for the obvious 
Gambler’s fallacy – I’ve seen 3 recently; this can’t be a 4th 
Search satisficing – found one thing, ignore others 
Vertical line failure – routine repetitive tasks leading to 
thinking in silo 
Blind spot bias – other people are susceptible to these 
biases but I am not 
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When do ‘errors’ occur? 
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Please find a piece of paper and write down your 
answers to each of these six questions 

 
You have 10 seconds for each response 
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10 9 8 7 6 5 4 3 2 1 End 

On a fire engine, there are 2 drivers up front, one at 
the rear and four additional fire-fighters 

 
What is the total personnel required for              5 

standard engines? 
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10 9 8 7 6 5 4 3 2 1 End 

How many turtle doves did my true love send 
me on the 2nd day of Christmas? 
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10 9 8 7 6 5 4 3 2 1 End 

In 2015, the average time required to complete a root 
cause analysis was 15½ hours 

 
How much time should be allowed for the three 

that are expected next month? 
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10 9 8 7 6 5 4 3 2 1 End 

A bat and a ball cost £1.10 in total. The bat costs 
£1.00 more than the ball 

 
How much does the ball cost? 
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10 9 8 7 6 5 4 3 2 1 End 

If it takes 5 machines 5 minutes to make           5 
widgets, how long would it take 100 machines to 

make 100 widgets? 
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10 9 8 7 6 5 4 3 2 1 End 

In a lake, there is a patch of lily pads. Every day, the 
patch doubles in size. If it takes 48 days for the 

patch to cover the entire lake, how long would it 
take for the patch to cover half the lake? 
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A. 35 personnel on the fire engines (7 x 5) 
B. 2 turtle doves 
C. 46½ hours (15½ x 3) 
 

A bat and a ball cost £1.10 in total. The bat costs £1.00 more than 
the ball. How much does the ball cost?  
– The ball costs 5p (and the bat £1.05)  

If it takes 5 machines 5 minutes to make 5 widgets, how long would 
it take 100 machines to make 100 widgets? 
– 5 minutes  

In a lake, there is a patch of lily pads. Every day, the patch doubles 
in size. If it takes 48 days for the patch to cover the entire lake, how 
long would it take for the patch to cover half the lake? 
– 47 days 

 

Answers 
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Cognitive Reflective Test 
Frederick S Journal of Economic Perspectives 2005; 19: 25 

 

The test measures ‘cognitive reflection’ – the ability or 
disposition to resist the response that first comes to mind 
– Distinguishes intuitive (system 1) from analytical (system 2) processing 

Of 3,428 people tested (mostly undergraduates) only 17% got 
all 3 correct 
– 33% answered all 3 incorrectly 
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The PRACtICe study (1) 
Avery T, et al. Report for the GMC 2012 

Study to determine the prevalence and nature of prescribing 
errors in general practice, explore the causes, and to identify 
defences against error 
– Review of 6,048 unique prescription items for 1,777 patients in 15 

general practices in England 
– Interviews with  34 prescribers regarding 70 potential errors; 15 root 

cause analyses, and 6 focus groups involving 46 primary health care 
team members 

Prescribing or monitoring errors detected for 1 in 8 patients, 
involving around 1 in 20 of all prescription items 
– 1 in 550 items associated with a severe error 
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See http://www.gmc-uk.org/about/research/25043.asp



The PRACtICe study (2) 
Avery T, et al. Report for the GMC 2012 
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Most commonly prescribed 
(% of all items) 

Most commonly  associated with 
prescribing errors (% all errors) 

Amoxicillin (3.5%) Simvastatin (10.5%) 
Paracetamol (2.8%) Amoxicillin (2.8%) 
Simvastatin (2.6%) Influenza vaccine (2.4%) 
Aspirin (2.3%) Diclofenac sodium  (2.4%) 
Influenza vaccine (1.8%) Betamethasone valerate (2.0%) 
Omeprazole (1.8%) Ibuprofen (2.0%) 
Ibuprofen (1.7%) Aciclovir (1.6%) 
Ramipril (1.5%) Allopurinol (1.6%) 
Flucloxacillin (1.4%) Flucloxacillin (1.6%) 
Levothyroxine (1.4%) Fucibet (1.6%) 
Lansoprazole (1.3%) Hydrocortisone cream (1.6%) 
Amlodipine (1.2%) Meloxicam (1.6%) 

Presenter
Presentation Notes
See http://www.gmc-uk.org/about/research/25043.aspTable 7 and table 13The point is that the most errors occur with commonly prescribed medicines. Even if the error rate with, say, amoxicillin is lower per amoxicillin  prescription than with much less frequently prescribed medicines, the number of amoxicillin prescriptions means that these errors are more common (qv Steve example earlier)



Contributing factors: the PRACtICe study (3) 
Avery T, et al. Report for the GMC 2012 

Prescriber 
– therapeutic training, drug knowledge and experience, knowledge of the 

patient, perception of risk, and physical and emotional health 

Patient 
– patient characteristics (including personality, literacy issues, and 

language barrier) and the complexity of the individual case 

The Team  
– poor communication and nurses’ quasi-autonomous role 
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“While some GPs suggested that knowing their patients well 
was helpful in terms of medication safety, others commented 
on the risk of becoming blasé and not properly reviewing 
patients to check the safety and appropriateness of their 
medications.  

This was evident when, as part of our study, we detected 
patterns of hazardous prescribing that had been going on for 
many years on repeat prescription without apparent 
challenge.” 

Presenter
Presentation Notes
See http://www.gmc-uk.org/about/research/25043.aspKey points are from summary, p 71 (p 103 of pdf)Quote in box is from p 171 (p 203 of pdf)



Decrease reliance on memory 
– Use cognitive aids (but use them wisely) 

• Decision support, mnemonics, guidelines, algorithms etc. 

Try to make tasks easier 
– e.g. calculate drug doses on paper (not in your head) 

Be aware of own affective state 
– Especially time pressures 

Be aware of our decision mode 
– System 1 or System 2 

Personal strategies for improved performance 
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Heighten metacognition 
– Step back from the problem to: 

• reflect on the thinking 
• reflect on the affective process 

Consider alternatives 
– Routinely think: “If I am wrong what else might be going on?” 
– Rule out worst case scenario 

Seek incongruent data 
– Don’t be afraid to try and prove you are wrong 

Reconsider dissonant facts 
–  Take a step back from the problem 

Personal strategies for improved performance 
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Reframe when recording 
– Mentally reconsider meaning 
– Reassess the associations you have created 

Establish accountability in a given situation 
– Who is doing what? 
– Who is responsible for what? 

Non-judgemental, constructive feedback 
– Be a giver 
– Be a welcoming receiver 
 

Personal strategies for improved performance 
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What’s our single best hope for 
reducing errors? 
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Context 
   Ambient conditions 
   Task difficulty 
   Task ambiguity 
   Affective state 
 

Modular responsivity 

Intellectual Ability 
Education 
Training 
Critical thinking 
Logical competence 
Rationality 
Feedback 
 

Pattern 
Recognition 

Repetition 

Rational 
override 

Dysrationalia 
override 

 

Calibration Management 
plan 

Patient 
Presentation 

 

Pattern 
Processor 

RECOGNIZED 

System 
1 

processes 

System 
2 

processes 

NOT 
RECOGNIZED 

Croskerry P. Context is everything or how could I have been 
that stupid. Healthcare Quarterly; Vol 12, Special issue 2009 

 146 

Presenter
Presentation Notes
How can dual process models mitigate diagnostic error?A single model that explains the wide variety of decisions that are made is a major simplificationThe specific operating characteristics of the model can be tested in particular clinical situationsThe model can be readily taught to learners across a wide range of disciplinesUnderstanding the model allows more focused metacognitionThe described features of the model can generate specific research questions about decision making processes in particular situations							Croskerry 2009



Stop 

Think 
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Comments?  
Questions? 
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Promotion and advertising 
messages 

 
Stephen Chapman  

(advert images removed due to 
copyright constraints) 







INTRODUCTION 

INNOVATORS 
REVENUE 

TIME 

Typical Product Life Cycle; 1st year 

Innovators: 
Like risk 
Like technology 
Respond to sharp, active, images 
Want be seen as pioneers 
Unlikely to be price sensitive 
 



INTRODUCTION 

INNOVATORS 

GROWTH 

REVENUE 
EARLY 

ADOPTERS 

TIME 

 

Typical Product Life Cycle; 2-4years 

Early adopters: 
Slightly risk adverse  
Will never be the first 
Will innovate, but need reassurance 
Respond to warm, reassuring 
images 
Price sensitive 
 



INTRODUCTION 

INNOVATORS 

GROWTH MATURITY 

REVENUE 
EARLY 

ADOPTERS 
ADOPTERS 

TIME 

Typical Product Life Cycle; 4-8years 

 

Adopters: 
Risk adverse 
Won’t change until majority of peers have tried 
it first 
Never innovate 
Respond to family images and stability 
Modestly price sensitive 
 



INTRODUCTION 

INNOVATORS 

GROWTH MATURITY SATURATION 

REVENUE 
EARLY 

ADOPTERS 
ADOPTERS LAGGARDS 

TIME 

Typical Product Life Cycle; 8-10 years 

 

Laggards: 
Totally risk adverse 
Terrified of change  
No interest in developing 
Will only change when the status quo is more 
threatening than  a change 
Price insensitive 



Promotional material  

advertisements 
material from industry representatives 
 
Often NOT a reliable source of information! 
selected results, most favourable stats 
graphical tricks  
references to unpublished sources 
unsubstantiated or misleading claims 
emotional appeal 

 

Presenter
Presentation Notes
Another source of information about drugs is promotional material in ads about drugs and from company sales reps.  This is often not a reliable source. Some of the problems can be that results and the statistics are selected to make them look good and tricks may be used in the graphs. The references cited are often unpublished The ads may make misleading claims and appeal to emotions instead of facts.



Axial distortion 
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Presenter
Presentation Notes
A few examples of graphical tricks.  This is an example of axial distortion.  The response shown in both graphs is the same, but appears larger in the 1st graph because the scale doesn’t go down to zero.



 Extrapolation 
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Linear (Drug A)
Linear (Drug X)

Presenter
Presentation Notes
On this graph the plot has been extended beyond the final recorded point - but we really do not know that a linear response exists.



Indication of variance 

  e.g. standard error bars 

Presenter
Presentation Notes
This shows how having SE bars provides more information than having mean values alone.  The lines are drawn using mean values, and without the bars the lines look reasonably different.  But when we add the SE bars, which indicate the variance of the results, several of the bars overlap and this means that the points on the lines are probably not statistically different.



Promotional material - tricks 

 Poor evidence 
 Graphical tricks  
 Poor references 
 Unsubstantiated or misleading 

claims 
 Emotional appeal 
 

Presenter
Presentation Notes
 



Group activity 

 Open advertising pack on the table 
 Look at the adverts you have: 
 What claims are made? 
 Do you think it’s true? What is the supporting 

evidence? 
 

 If you were the editor of the BMJ or PJ would you 
accept these adverts? 

 Justify why or why not. 

Presenter
Presentation Notes
Features and benefits:The features of an advert relate to the facts and figures quoted, e.g. size of the percentage drop in blood pressureThe benefits relate to the “what’s in it for me” angle.  Will the patient be able to breathe easier, walk further, feel less pain for longer etcBe aware of the emotional impact of the images used.





 
 
 
 
 

Any questions? 



 
 
 

What next? 
Summary of the day and 
review/action planning 
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