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

- Sackett & Straus





Scenario

You are caring for a 68 year old man who has 
hypertension (intermittently controlled) with a remote 
gastrointestinal bleed and non-valvular atrial fibrillation 
(NVAF) for 3 months, and an enlarged left atrium (so 
cardioversion is unlikely). The patient has no history of 
stroke or transient ischaemic attack. His father 
experienced a debilitating stroke several years ago and 
when he learns that his atrial fibrillation places him at 
higher risk for a stroke, he is visibly distressed.
R Brian Haynes, P J Devereaux and Gordon H Guyatt

Clinical expertise in the era of evidence-based medicine and patient choice 
Evid. Based Med. 2002;7;36-38



Finding the evidence



In reviewing the data, you conclude that if the patient 
remains untreated, the best estimate of stroke risk (ie, 
both ischemic and hemorrhagic stroke) during the next 
year is 4.3%, 
aspirin is likely to decrease this risk by approximately 
22% 
warfarin is likely to decrease the risk by 62%
absolute risk reductions (ARR) of 0.95% and 2.6%, 
respectively, over a 1-year period. 
This translates into a number needed to treat (NNT) for 1 
year to prevent a stroke of approximately 106 for 
treatment with aspirin and 39 for treatment with warfarin



The systematic review failed to detect any 
increase in the incidence of 
gastrointestinal bleeding with aspirin; 
bleeding rates were approximately 0.8% in 
both treated and control patients. 



would the patient imagine living with a 
stroke, or the experience of having a 
gastrointestinal bleeding episode? 



Sample Descriptions of Mild Stroke, Severe Stroke, 
and gastrointestinal Bleeding

Mild Stroke
Having a mild stroke causes you to slur your words. After 
a mild stroke, you are able to fully understand what is 
being said to you. Your thoughts remain clear and you 
can carry out a conversation without much trouble, but 
sometimes you cannot find the right word to use.
Your thinking ability is otherwise normal. There is some 
weakness and numbness in your right arm and your face 
has a slight droop. You are able to feed, dress, and 
bathe yourself. However, you cannot grip objects as 
tightly as you could before the stroke, objects sometimes 
fall from your hands, and you have difficulty writing. Your 
condition will not get better in the future.



Severe Stroke
After having a severe stroke, your speech is impaired to 
the extent that others cannot understand your words. 
You can understand simple communication, but have 
great difficulty with more complex communication. You 
are not confused, but your thinking is impaired to the 
point that you are unable to attend to your financial 
matters and you cannot work. You can feed and dress 
yourself, but you need assistance to bathe. Your right 
arm and right leg are weak. 
You can walk with the aid of a cane. Your condition will 
not get better in the future.



Gastrointestinal Bleeding
You are vomiting bright-red blood and there is blood in 
your stool, which is black. You experience dizziness and 
are feeling unwell enough to go to the emergency 
department. You feel like you are going to die. You are 
admitted to the hospital, where the doctors insert a tube 
into your stomach. You require an urgent operation, 
followed by several blood transfusions. You are 
hospitalized for 10 days. You will need to take 
medication the next 6 months to prevent further bleeding 
and to raise your blood count after the bleeding. Your 
blood will be checked monthly.
You feel extremely tired to the point of exhaustion. Your 
energy will gradually improve until, at 4 months after 
discharge from hospital, you will be back to normal.



Patients may find a written description of 
the health states (such as the description 
of a mild and a severe stroke and a 
gastrointestinal bleeding episode  useful in 
the process of describing their 
preferences.



BLIND OR DEAF



Using a somewhat more complex strategy, 
the clinician can ask the patient to place a 
mark on a visual analogue scale or 
"feeling thermometer"





Time trade-off

To implement the TTO, patients are presented 
with trade-offs between time in a certain health 
state and time in excellent health.
“Would you prefer living 10 more years after a 
major stroke or 8 more years in excellent health?
“Would you give up 2 years of life after a major 
stroke in order to live 8 years in excellent health?”



Utilities for major stroke: Results from a survey of
preferences among persons at increased risk for
stroke
Gregory P. Samsa,
Am.Heart J. Oct 1998



Category scale
On a scale of 0 to 100, with 0 being the 
value of death and 100 the value of being 
in excellent health,
What number would best describe the 
state of your health after a major stroke?”
Responses are translated to a 0 to 1 scale 
by dividing by 100. 





Incorporating patient values in decision 
making

Traditional models of decision-making 
were based on the premise that 
physicians, given their medical knowledge, 
were in the best position to make 
treatment decisions independent of the 
patient’s point of view



How t incorporate patient values?

physician acts as a
technician, providing the
patient with information 
and taking no active part in 
the  decision-making 
process .presenting 
patients with the likely 
benefits, 
risks,inconvenience and 
cost and then letting 
patients decide

determine the patient's
values and then make a
recommendation in light of
the likely advantages and 
disadvantages of alternative
management approaches, 
the clinician takes a 
"paternalistic" approach
and decides what is best for
the patient in light of that 
patient's preferences

Shared Decision Making



"I prefer to leave decisions about my 
medical care up to my doctor"

Strongly Agree
Agree
UNCERTAIN
Disagree
Strongly disagree



Arora NK, McHorney CA. Patient preferences for 
medical decision making: who really wants to 
participate? Med Care 2000;38:335-41

The results of a survey of 2472 patients suffering 
from chronic disease (hypertension, diabetes, 
heart failure, myocardial infarction, or 
depression) completed between 1986 and 1990.
In response to the statement: "I prefer to leave 
decisions about my medical care up to my 
doctor,“
17.1% strongly agreed,
45.5% agreed, 

11.1% were uncertain, 
22.5% disagreed, 
4.8% strongly disagreed. 

62.6%

Many patients still 
prefer the

physician to assume 
a  primary role



Using patient decision aids to promote evidence-based
decision making
Evid. Based Med. 2001;6;100-102
Annette O'connor

What is a patient decision aid?
Decision aids help patients to participate 
with their practitioners in making 
deliberative, personalised choices among 
healthcare options. 



The key elements of decision aids

Outcomes of options, including how they 
affect patient functioning; 
Probabilities associated with outcomes
Examples of other patients



Decision aids are delivered as self 
administered tools or practitioner 
administered tools in one to one or group 
sessions.
Possible media include decision boards, 
interactive videodiscs, personal 
computers, audiotapes, audio guided 
workbooks, and pamphlets
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Smokerex-smokernonsmokerSmoking

>64-6<4Total / HDL 
cholesterol

>140120 - 140< 120Usual blood pressure

>7%6-7%< 6%Latest A1c

YesNoNoHave protein in urine 

10 or 
more yrs

Less than 10 yrsless than 10 yrsHad diabetes for

75 or 
older

60-7560 or youngerAge

manmanwoman Gender

>30%15-30%<15%Your risk

In addition, you are lowering your cardiovascular risk by 
regularly using

What does this estimate mean?
It means that out of 100 people like you, about 10 will 
have a heart attack in the next 10 years, and about 90 will 
not.  

Keep in mind that we do not know what will happen to 
you; if you were to have a heart attack we cannot tell 
when this will happen.

NO STATIN
Our guess of what will happen to 100 people 
like you if they were to decide to take statins: 
out of 100 people like you, about 8 will have a 
heart attack in the next 10 years, and about 
92 will not. 
About 2 people avoided a heart attack by 
taking statins; about 98 did not change their 
outcome by taking statins.

YES STATIN

• Statins need to be taken daily for years. 
• Some statins may cost less to you depending on your drug plan.
• Common side effects: nausea, diarrhea, constipation (most 

patients can tolerate)
• Muscle aching/stiffness: 5 in 100 patients (some need to stop 

statins because of this)
• Liver enzymes go up (no pain, no permanent liver damage): 2 

in 100 patients (some need to stop statins because of this).
• Muscle and kidney damage: 1 in 20,000 patients (requires 

patients to stop statins)

START HERE

Using information about your health, we have estimated 
that you have less than 15% chance of having a heart 
attack sometime in the next 10 years. This table shows 
you how we estimated this risk:

What benefit can you expect from taking statins compared to 
not taking statins?

What is your risk of 
having a heart attack in 
the next 10 years?

Here is your risk if you decide not to take statins Here is your risk if you decide to take statins

Our guess of what will happen to 100 
people like you if they were to decide 
NOT to take statins: out of 100 people 
like you, about 10 will have a heart 
attack in the next 10 years, and about 
90 will not. 

ATTENTION!
If you were to decide to 
take statins, we will not 
know if you would be 
among those who would 
not benefit (either by not 
having a heart attack or 
by having one despite 
taking statins regularly) or 
those who would benefit 
(by avoiding a heart attack 
by taking a statin).

What downsides can you 
expect from taking statins 
compared to not taking statins?

What do you 
want to do now?

Take (or continue to take) statins

Not take (or stop taking) statins

Discuss with your clinician today

Discuss with your clinician in the future

When?______________

Discuss with others

Who? _______________

© Mayo Foundation 2005.  This information reflects the accuracy of your medical record and the best available research studies. It was prepared without funding from makers of statins by Mayo Clinic researchers.

Had 
heart attack

Avoided 
heart attack

Didn’t have 
heart attack
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cholesterol

>140120 - 140< 120Usual blood pressure

>7%6-7%< 6%Latest A1c

YesNoNoHave protein in urine 

10 or 
more yrs

Less than 10 yrsless than 10 yrsHad diabetes for

75 or 
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>30%15-30%<15%Your risk

In addition, you are lowering your cardiovascular risk by 
regularly using a metformin and gemfibrozil (Lopid). 

What does this estimate mean?
It means that out of 100 people like you, about 20 will 
have a heart attack in the next 10 years, and about 80 will 
not.  

Keep in mind that we do not know what will happen to 
you; if you were to have a heart attack we cannot tell 
when this will happen.

NO STATIN
Our guess of what will happen to 100 people 
like you if they were to decide to take statins: 
out of 100 people like you, about 15 will have 
a heart attack in the next 10 years, and about 
85 will not. 
About 5 people avoided a heart attack by 
taking statins; about 95 did not change their 
outcome by taking statins.

YES STATIN

• Statins need to be taken daily for years. 
• Some statins may cost less to you depending on your drug plan.
• Common side effects: nausea, diarrhea, constipation (most 

patients can tolerate)
• Muscle aching/stiffness: 5 in 100 patients (some need to stop 

statins because of this)
• Liver enzymes go up (no pain, no permanent liver damage): 2 

in 100 patients (some need to stop statins because of this).
• Muscle and kidney damage: 1 in 20,000 patients (requires 

patients to stop statins)

START HERE

Using information about your health, we have estimated 
that you have 15-30% chance of having a heart attack 
sometime in the next 10 years. This table shows you 
how we estimated this risk:

What benefit can you expect from taking statins compared to 
not taking statins?

What is your risk of 
having a heart attack in 
the next 10 years?

Here is your risk if you decide not to take statins Here is your risk if you decide to take statins

Our guess of what will happen to 100 
people like you if they were to decide 
NOT to take statins: out of 100 people 
like you, about 20 will have a heart 
attack in the next 10 years, and about 
80 will not. 

ATTENTION!
If you were to decide to 
take statins, we will not 
know if you would be 
among those who would 
not benefit (either by not 
having a heart attack or 
by having one despite 
taking statins regularly) or 
those who would benefit 
(by avoiding a heart attack 
by taking a statin).

What downsides can you 
expect from taking statins 
compared to not taking statins?

What do you 
want to do now?

Take (or continue to take) statins

Not take (or stop taking) statins

Discuss with your clinician today

Discuss with your clinician in the future

When?______________

Discuss with others

Who? _______________

© Mayo Foundation 2005.  This information reflects the accuracy of your medical record and the best available research studies. It was prepared without funding from makers of statins by Mayo Clinic researchers.

Had 
heart attack

Avoided 
heart attack

Didn’t have 
heart attack
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Smokerex-smokernonsmokerSmoking

>64-6<4Total / HDL 
cholesterol

>140120 - 140< 120Usual blood pressure

>7%6-7%< 6%Latest A1c

YesNoNoHave protein in urine 

10 or 
more yrs

Less than 10 yrsless than 10 yrsHad diabetes for

75 or 
older

60-7560 or youngerAge

manmanwoman Gender

>30%15-30%<15%Your risk

In addition, you are lowering your cardiovascular risk by 
regularly using

What does this estimate mean?
It means that out of 100 people like you, about 50 will 
have a heart attack in the next 10 years, and about 50 will 
not.  

Keep in mind that we do not know what will happen to 
you; if you were to have a heart attack we cannot tell 
when this will happen.

NO STATIN
Our guess of what will happen to 100 people 
like you if they were to decide to take statins: 
out of 100 people like you, about 38 will have 
a heart attack in the next 10 years, and about 
62 will not. 
About 12 people avoided a heart attack by 
taking statins; about 88 did not change their 
outcome by taking statins.

YES STATIN

• Statins need to be taken daily for years. 
• Some statins may cost less to you depending on your drug plan.
• Common side effects: nausea, diarrhea, constipation (most 

patients can tolerate)
• Muscle aching/stiffness: 5 in 100 patients (some need to stop 

statins because of this)
• Liver enzymes go up (no pain, no permanent liver damage): 2 

in 100 patients (some need to stop statins because of this).
• Muscle and kidney damage: 1 in 20,000 patients (requires 

patients to stop statins)

START HERE

Using information about your health, we have estimated 
that you have more than 30% chance of having a heart 
attack sometime in the next 10 years. This table shows 
you how we estimated this risk:

What benefit can you expect from taking statins compared to 
not taking statins?

What is your risk of 
having a heart attack in 
the next 10 years?

Here is your risk if you decide not to take statins Here is your risk if you decide to take statins

Our guess of what will happen to 100 
people like you if they were to decide 
NOT to take statins: out of 100 people 
like you, about 50 will have a heart 
attack in the next 10 years, and about 
50 will not. 

ATTENTION!
If you were to decide to 
take statins, we will not 
know if you would be 
among those who would 
not benefit (either by not 
having a heart attack or 
by having one despite 
taking statins regularly) or 
those who would benefit 
(by avoiding a heart attack 
by taking a statin).

What downsides can you 
expect from taking statins 
compared to not taking statins?

What do you 
want to do now?

Take (or continue to take) statins

Not take (or stop taking) statins

Discuss with your clinician today

Discuss with your clinician in the future

When?______________

Discuss with others

Who? _______________

© Mayo Foundation 2005.  This information reflects the accuracy of your medical record and the best available research studies. It was prepared without funding from makers of statins by Mayo Clinic researchers.
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heart attack



Decision aids are meant to supplement 
rather than to replace counselling, and 
follow up with a practitioner is a necessary 
part of providing decision support.



Benign prostatic hypertrophy

Management options (watchful waiting, 
drugs, or surgery)
Potential outcomes: (amount of symptom 
relief ,drug side effects or surgical risks of 
incontinence and impotence) 



High quality decision aids should :

Be Evidence based, using evidence based 
Be Balanced in presenting all options (including doing 
nothing), the benefits and risks of all options, and (when 
available) examples of others' decisions and opinions
Have credible developers with expertise as evidence 
inter-preters, communicators, practitioners, consumers, 
and disseminators
Be up to date 
Identify conflicts of interests of developers and funding 
sources
Provide evidence of evaluation describing how the aid 
improves decision making.



Decision Aid

Decision aids will summarize the data 
regarding all outcomes of importance to 
patients.
In summary, decision aids markedly 
increase patient knowledge and decrease 
discomfort with decision making as 
reflected in decisional conflict scores.















MEDICATION [STATIN] CHOICE
Compared with patients without diabetes, patients with diabetes are 
at about twice the risk of having heart attacks and strokes.   
What can you do on your own to decrease the risk of heart attacks 
and strokes?

Live an active lifestyle
Consume fish at least once a week
Prefer fruit, vegetables, and fiber.
Quit smoking
Drink alcohol with moderation
Maintain a lean body weight

As you might know by now not all people can complete these 
strategies.  Even if you are able to do these successfully, there are 
medications that can help people with diabetes further reduce their 
risk of heart attacks and strokes. 







Patient values and preferences depend 
on:

Personal values
Experiences
Degree of aversion to risk
Healthcare insurance
Resources
family
willingness to take medicines
accurate or misleading information at hand



Evidence based practice?
Evidence informed practice?



nothing is impossible to the man who does 
not have to do it. EBM is possible, but in 
small steps and small doses 


