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What is Evidence Based 
Practice?

• A value-driven pattern of clinical practice that attempts to integrate “best research” derived from 
the study of populations to inform clinical decisions about individuals within the context of the 
provider’s expertise and individual patient values . . . . .

– Adapted From Chelune (2010)                  

• Evidence-based practice is the use of mathematical estimates of the risk of benefit and harm, 
derived from high quality research on representative samples, to inform clinical decision-making on 
the diagnosis or treatment of individual patients.  

– Adapted from Greenhalgh (2010)

The levels-of-evidence framework 

and the underlying principles of 

evidence-based practice may be 

the most widely-debated, and 

peer-reviewed, set of quality 

guidelines in the history of health-

care.
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In view of the constantly evolving  state of knowledge in 
psychology (and every other health-related profession)

● We need some easily learnt and easily applied, systematic 

means by which to update our knowledge and stay up to date 

with recent developments.

● And to identify better quality research so we can rank the 

validity of published research findings.

● Evidence Based Practice Critical-Appraisal techniques have 

evolved specifically to address these needs.
6
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A 66 year old woman, Sue, presents with 12 
month hx of personality change, behavioural 
disturbance, language symptoms and other 
“executive-type” deficits. 

Dementia v controls

96.2% sensitivity, 91.5% 

specificity

bvFTD v AD

72.0% sensitivity, 81.3% 

specificity

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?
3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT
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Diagnostic CAT

P 66 year old woman with personality change, behavioural disturbance, 

language changes and uncertain ‘executive-type’ deficits

I diagnostic test of bvFTD

C AD control group

O Can we differentiate bvFTD versus AD on the basis of a clinical test

T Cohort study

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

cebm.net/2014/06/critical-appraisal

https://www.cebm.net/2014/06/catmak

er-ebm-calculators/

Was there an independent blind 

comparison with a reference 

(“gold”) standard of diagnosis?

Yes 
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Was the diagnostic test evaluated 

in a representative group of 

patients? (ie. similar to your clinic?)

Yes 

Was the reference standard 

(dx criteria) applied regardless of 

the index (INECO) test result?

Yes 

Was the test (or cluster of tests) 

validated in a second group, 

independent group of patients? 

No.
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5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

4. Evaluate 
the results

Are the valid results 

of the study 

important?

Reference standard

(diagnostic criteria)

+ve -ve

Index 

test

+ve a b N with +ve 

test

-ve c d
N with -ve 

test

N with 

condition

N without 

condition
Total N

Are the valid results of this diagnostic study 
important? 

Calculations 

Sensitivity-
proportion of people 
with the disease who 
get a positive test 
result

67% (45-88) a/(a+c) x 100 = 67 

a=12

Specificity - proportion 

of people without the 

disease who get a 

negative test result

60% (39-81) d/(b+d) x 100 = 60

d=12

Reference standard

bvFTD v AD 

+ve -ve Totals

Diagnostic 

Test 

Result IFS

+ve a12 b8 
20

-ve c6 d12 18

18 20 38

Are the valid results of this diagnostic study 
important? Reference standard

bvFTD v AD 

+ve -ve Totals

Diagnostic 

Test 

Result IFS

+ve a12 b8 
20

-ve c6 d12 18

18 20 38

What are the results?
PPV = proportion of people 

with a positive test result 

who do have the disease 

= 12/(12+8)

= 60% (39-81)
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Reference standard

bvFTD v AD 

+ve -ve Totals

Diagnostic 

Test 

Result IFS

+ve 12 8 
20

-ve 6 12 18

18 20 38

What are the results?
NPV = proportion of people  

with a negative test who 

don’t have the disease 

= 12/(6+12)

= 67% (45-88)

Calculations 

Likelihood Ratio for a 

positive result (LR+)

sens/(1-spec) 67%/40% = 1.68 (0.89-3.12)

Likelihood Ratio for a 

negative result (LR-)

(1-sens)/spec 33%/60% = 0.55 (0.26-1.17)

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

Apply the CAT 
findings in 
clinical 
practiceAre the valid and 

important results of 

the study applicable 

to my client or 

context? How will I 

apply them in my  

practice?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study 

applicable to my client or 

context? How will I apply 

them in my  practice?

Is the diagnostic test available, 

affordable, accurate, and precise 

in your setting? 

Yes.

Can you generate a clinically 

sensible estimate of your patient’s 

pre-test probability? 
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11.2 - 14.7 per 100,000!

Coyle-Gilchrist, ITS et al. (2016)
Piguet O, Kumfor F, Hodges JR (2017)

Prevalence figures for bvFTD...

AIHW (2016) Hogan et al., (2016)

8.8% prevalence dementia (65 and older) FTD accounts for 2.7% of all dementia (65 and 

older)

80% AD

Back home to our Memory Clinic….

National Survey of Memory Clinics in Australia

Woodward & Woodward (2009) 

37.8% AD 

If 80% of all dementias are AD

then total dementia cases = 47%

If 2.7% of all dementia are FTD then the prev of FTD 

in our Australian Memory Clinic sample would be...

Can you generate a clinically 

sensible estimate of your patient’s 

pre-test probability? 

Yes.
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LR +ve = Odds that will have a 

diagnosis of bvFTD if 

you get a positive test 

result. 

= 1.67 (times more 

likely to have the 

condition)

Post-test 

probability  = 2%

(PPV = 60%)

LR -ve = Odds that you will 

have bvFTD if you get 

a negative test result

= 0.56 (times more 

likely to have the 

condition)

Post test 

probability = 1%

(NPV = 67%)

Will the resulting post-test 

probabilities affect your management 

and help your patient? 

No!

Given a negative test result on INECO (score ⥸17), the likelihood that Sue will be 

incorrectly classified (actually has bvFTD)

1%

2%
Given a positive test  result on INECO (score<17) , the 

likelihood that Sue has bvFTD
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A graphical representation...

Study prevalence 

= 18/38 = .47

Setting (Memory 

clinic) prevalence 

= 0.013

?base-rate to reach 

0.5 decision threshold 

Our feedback to the Neurologist? 

Revert to prevalence rates as the 
best predictor of bvFTD dx

INECO does not add 
value in any likely 

clinical setting



10

Predicting who will develop 
dementia

Dr Leonie Simpson
Neuropsychology Unit

Department of Clinical Neurosciences
St Vincent’s Hospital Melbourne  

Honorary Staff Member, The University of Melbourne

Financial Disclosure
I have no financial relationships to disclose:

Employee of: St Vincent’s Hospital Melbourne 
Consultant for: nil
Stockholder in: nil
Research support from: nil
Honoraria from: nil 

Predicting who will develop 
dementia 

Dr Leonie Simpson
Senior Clinical Neuropsychologist, St Vincent’s Hospital, Melbourne
leonie.simpson2@svha.org.au



11

Michael the commercial pilot

Should he go back to work?

Diagnostic CAT

P 50 year old commercial pilot with moderate head injury

I neuropsychological test e.g. PSI from WAIS-IV, etc

C people who are cognitively incompetent to fly

O successful return to flying, e.g. acceptable degree of flight path deviation or 
appropriate landing decision on a flight simulator

T Diagnosis or prognosis (although unlikely to find prognosis as rigorous 

return to work)

Mary, 69, is forgetting things 

(but not much)

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?
3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT
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Diagnostic CAT

P 69 year old lady with mild concerns about her memory seen in a tertiary 
referral centre.

I Does a low memory test result

C Compared to people who don’t develop dementia

O Predict a diagnosis of dementia within 2-3 years.

T (Diagnosis)

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

https://www.cebm.net/category/ebm-

resources/tools/

Or

https://ebm-

tools.knowledgetranslation.net/calculator/dia

gnostic/

Was the diagnostic test evaluated in a 

representative spectrum of patients 

(like those in whom it would be used in 

practice)?
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Was the diagnostic test evaluated in a 

representative spectrum of patients 

(like those in whom it would be used in 

practice)?

maybe

Was the reference standard applied 

regardless of the index test result?

Was the reference standard applied 

regardless of the index test result?

yes

Was there an independent, blind 

comparison between the index test and 

an appropriate reference ('gold') 

standard of diagnosis?
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Was there an independent, blind 

comparison between the index test and 

an appropriate reference ('gold') 

standard of diagnosis?

Maybe 

not

5. Apply the CAT 
findings in 
clinical practice

Are the valid and 

important results of the 

study applicable to my 

client or context? How will 

I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

Are the test characteristics presented?

Reference standard

+ve -ve

Index 

test

+ve TP FP N with +ve 

test

-ve FN TN
N with -ve 

test

N with 

condition

N without 

condition
Total N

What are the results? Step 2: What are the results?
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Likelihood 

ratio

Most clinically useful 

statistic for a diagnostic 

test

LR = odds of having the condition 

(compared to not having it

probability odds

P = 0.25 (25%) odds = 0.33 

What’s useful in LRs

Good to 

rule out a 

condition

0 1 2 3 4

throw your 

test in the bin

Good to 

rule in a 

condition Reference standard

MCI 

prog

Stable 

MCI

Index 

test

FCSRT 

<40
47 16 63

FCSRT 

>40
12 142 152

59 158 217

Specificity = proportion of people 

without the disease who 

get a negative test result

0.899 = TN/(158)

142 = TN

FP = 158-142 = 16
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Sensitivity = proportion of people 

with the disease who get 

a positive test result

0.797 = TP / 59

TP = 47

FN = 59 - TP = 10

Reference standard

MCI 

prog

Stable 

MCI

Index 

test

FCSRT 

<40
47 16 63

FCSRT 

>40
12 142 152

59 158 217

PPV = proportion of people 

with a positive test result 

who do have the disease 

= 47/(47+16)

=
75% (64-85)

Reference standard

MCI 

prog

Stable 

MCI

Index 

test

FCSRT 

<40
47 16 63

FCSRT 

>40
12 142 152

59 158 217

NPV = proportion of people  

with a negative test who 

don’t have the disease 

= 142/(12+142)

=
93% (88-96)

Reference standard

MCI 

prog

Stable 

MCI

Index 

test

FCSRT 

<40
47 16 63

FCSRT 

>40
12 142 152

59 158 217

LR+ve = Ratio of chance of getting a positive

result if patient is a converter : 

chance of getting a positive result if 

patient isn’t a converter

= 47/(47+12) : 16/(142+16)

= 7.9   

95% CI  4.9-12.7

Reference standard

MCI 

prog

Stable 

MCI

Index 

test

FCSRT 

<40
47 16 63

FCSRT 

>40
12 142 152

59 158 217

LR = Odds (ratio of chances of X compared to all the 

things there are out there)

LR-ve = Ratio of chances of getting a negative result if 

patient is a converter : chances of getting a 

positive result if patient isn’t a converter

= 12/(12+47) : 142/(142+16)

= 0.2 

95% CI 0.1-0.4

Reference standard

MCI 

prog

Stable 

MCI

Index 

test

FCSRT 

<40
47 16 63

FCSRT 

>40
12 142 152

59 158 217

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

2. Select a study  

A prospective study 

looking at prediction 

of conversion from 

MCI to dementia

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

5. Apply the 
CAT findings 
in 
clinical 
practice

Are the valid and 

important results of 

the study applicable 

to my client or 

context? How will I 

apply them in my  

practice?
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Were the methods for performing 

the test described in sufficient 

detail to permit replication?

Is the diagnostic test available, 
affordable, accurate, and precise 
in your setting? 

Can you generate a clinically 
sensible estimate of your 
patient’s pre-test probability?

Will the resulting post-test 

probabilities affect your 

management and help your 

patient? 
Could it move you across a test-treatment threshold?

LR +ve = Odds that will convert 

to dementia if you get 

a positive test result

= (X times more likely 

to convert)

= 7.9

Post-test p = 77%

(PPV = 75%)

LR -ve = Odds that will convert 

to dementia if you get 

a negative test result

= (X times more likely 

to convert)

= 0.2 (0.14-0.48)

Post test p = 9%

(NPV = 92%)
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77%
probability that Mary will develop dementia 

within 3 years given her FCSRT score of 38

9%
probability that Mary will develop dementia within two years given her reasonably 

good FCSRT score (over the cut score)

FCSRT  helps
B

u
t w

e
 c

o
u

ld
 d

o
 b

e
tte

r

LR+ FCSRT = 7.9

LR+ Fluency = 3.2 

LR +ve = Odds that will convert 

to dementia if you get 

a positive test result

= 3.2
Post-test p = 58%

Chaining
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92%
probability that Mary will develop dementia 

within 2 years given her FCSRT of 38 AND her 

fluency score of 10

CBT for treating fatigue in 
MS

Dr Brooke Davis
Neuropsychology Unit

Department of Clinical Neurosciences
St Vincent’s Hospital Melbourne  

Honorary Staff Member, The University of Melbourne
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CBT for treating fatigue in MS

A Treatment CAT

Dr Brooke Davis
Senior Clinical Neuropsychologist, St Vincent’s Hospital, Melbourne Australia
brooke.davis@svha.org.au

Quality is key
Don’t believe everything you read 
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Amy, 22, has MS and fatigue. 

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A Cochrane review, 

systematic review 

or RCT

In Australian young women with Multiple 

Sclerosis (P), how does CBT (I) compare 

with other psychological therapies (C) 

for management of fatigue (O)?

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A Cochrane review, 

systematic review 

or RCT

What can psychologists do for 
people with MS? 

(Some sad info about study quality)

Who knows.
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5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A Cochrane review, 

systematic review 

or RCT

cebm.net/2014/06/critical-appraisal Is the clinical question 

clearly stated?

Yes.

Is it unlikely that important, 

relevant studies were missed?

Papers not written in English were excluded
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Were the criteria used to select 

articles for inclusion appropriate?

Yes.
Design

Were the included studies 

sufficiently valid for the type of 

question asked?
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g = -0.62 (-0.81, -0.42)

Exercise for 

depression Too good to be true?

-0.18 (-0.47,0.11)

-0.62 (-0.81,-0.42) Were the included studies 

sufficiently valid for the type of 

question asked?

Yes (ish).

Were the results similar 

from study to study?

No

Yes

I2 = 54.4%; p = 0.07

1

43

2



24

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A Cochrane review, 

systematic review 

or RCT

CBT reduces fatigue CBT increases fatigue

-0.32 (-0.63, -0.01)

Ehde et al (2015)

Fischer et al. (2015)

Kiropoulos et al. (2016)

Moss-Morris et al. (2012)

Thomas et al. (2013)

Overall (I-Squared = 54.4%, p = 0.067)

1. Comparison of CBT and controls on MS related fatigue

Reduces fatigue

-0.32 (-0.63, -0.01)

-.071 (-1.05, -.037)

-0.90 (-1.30, -0.51)

-0.62 (-1.12, -0.12)

1. CBT vs Controls 

2. CBT vs Active Controls

3. Relaxation vs Controls

4. Mindfulness vs Controls

Effect sizes of interventions for MS related fatigue

CBT Reduces fatigue Increases FatigueRelaxation/Psychotherapy 
Reduces fatigue

5. Apply the CAT 
findings in 
clinical practice

Are the valid and important 

results of the study applicable 

to my client or context? How 

will I apply them in my  

practice?

1.Write a 
PICOT

A clearly focussed 

question to address 

with you CAT

3. Evaluate 
the methods

Did the study use 

valid methods to 

address the 

question?

4. Evaluate 
the results

Are the valid results 

of the study 

important?

2. Select a study  

A Cochrane review, 

systematic review 

or RCT

Back to Amy.

(See Coe, R. (2002) for conversion)
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Quality is key
Don’t believe everything you read 

Stephen Bowden

Catherine Meade

Brooke Davis

Leonie Simpson

Thanks!
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