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Evidence Based Medicine
and

“The Outcomes Movement”
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:
Toward a value-driven, evidence-based health care system



10/13/2015

5



10/13/2015

6



10/13/2015

7

Adapted from Chelune, 2010
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Patients “deserve decisions and recommendations that 
are founded increasingly upon empirical validation. The 
instruments chosen to produce data to resolve questions 
in a valid fashion should be selected for their power to 
reduce uncertainty with respect to those questions…” 

Costa, JCN, 1983, p. 7.

Our ability “to reduce uncertainty” provides value to patient care

p < .05 

COI RP
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COI RP
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COI RP
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True
Positive

False
Positive

Interpretation of LR+:  If a test result is positive in a patient, the patient is 
X-times more likely to have the COI than not to have it.
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prior distribution posterior
distribution
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Referral Question:
My patient with RMSS is complaining of increased cognitive 
problems; physical exam is relatively stable.  Has the 
patient’s course become Secondary Progressive?

Research Question (Case Controlled Study) :
Can patients’ performances on measures of processing speed (e.g., WAIS-
III PSI, Trails B, and PASAT) help me identify those who are likely to have 
SPMS vs. RRMS?  If so, what is the likelihood that this patient has SPMS?

Literature Review (Best Evidence): 

N = 274
(79.2%) N = 72

(20.8%)

CCF MS Patient Registry
N = 346

(Patients with WAIS-III PSI, Trails B, and PASAT)
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Logistic Regression Using PSI-Tc, Trails 
B and PASAT as Predictor Variables

10

20

30

40

50

RRMS SPMS

RRMS SPMS

RRMS SPMS

M SD M SD
Tc-PSI 39.7 10.8 29.0 9.5

Demographically Corrected PSI
(Tc-PSI) for RRMS and SPMS

F(1,344) = 58.96, p < .0001

= .146

Cohen’s d =  1.02

OL% = .46
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Classification of Cases

Condition of Interest

62 141

10 133

SPMS RRMSFactor
PSI Tc

< Tc 40

> Tc 40

A B

C D

72 274

203

143

346

Given that the patient has a PSI Tc < 40, the probability 
that they have SPMS is 30.5%

Given that the patient has a PSI TC >40, the probability 
that that they do not have SPMS is 93.0%
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2x2 Table Classification Table

Condition of Interest

62 141

10 133

SPMS RRMSFactor
PSI Tc

< Tc 40

> Tc 40

A B

C D

72 274

203

143

346

Among patients with SPMS the odds of having a PSI 
Tc < 40 is 5.85 times higher than PSI Tc > 40.

If a patient has PSI Tc < 40, the patient is 1.67 times 
more likely to have SPMS than not to have it.
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Area Under Curve:  .78

CI:  .72 - .84

Ho:  true area = .50



10/13/2015

19

10.00 .000 .000
11.50 .028 .000
12.50 .042 .000
13.50 .042 .004
14.50 .069 .004
15.50 .069 .011
16.50 .083 .011
17.50 .097 .011
18.50 .125 .011
19.50 .167 .015
20.50 .194 .026
21.50 .208 .033
22.50 .264 .058
23.50 .319 .069
24.50 .333 .088
25.50 .347 .099
26.50 .389 .124
27.50 .403 .128
28.50 .514 .135
29.50 .542 .161
30.50 .597 .190
31.50 .597 .219
32.50 .681 .248
33.50 .722 .270
34.50 .764 .307
35.50 .792 .354
36.50 .819 .394
37.50 .833 .438
38.50 .847 .496

39.50 .861 .515
40.50 .903 .555
41.50 .931 .588
42.50 .931 .620
43.50 .944 .653
44.50 .944 .693
45.50 .944 .737
46.50 .944 .759
47.50 .944 .777
48.50 .944 .796
49.50 .972 .810
50.50 .986 .839
51.50 .986 .861
52.50 .986 .880
53.50 .986 .901
54.50 .986 .909
55.50 .986 .927
56.50 .986 .931
57.50 .986 .945
58.50 1.000 .964
60.00 1.000 .971
61.50 1.000 .974
63.00 1.000 .982
65.50 1.000 .985
68.50 1.000 .989
72.50 1.000 .993
76.00 1.000 .996
78.00 1.000 1.000

Positive if 
Less Than or 
Equal To Sensitivity1-Specificity

Positive if 
Less Than or 
Equal To Sensitivity1-Specificity

2.00 SD

1.00 SD

LR 3.4

LR 1.7

3.00 SD LR 11.1

Likelihood Ratio as a Clinical Tool
How likely is my patient to have a SPMS Course (the COI) 

compared to RRMS based on his/her specific PSI discrepancy 
from demographic expectations (Tc = 50)?

PSI Tc < SD (SS) LR

40 1.0 (85) 1.7
38 1.2 (82) 1.9
36 1.4 (79) 2.2
34 1.6 (76) 2.7
32 1.8 (73) 2.7
30 2.0 (70) 3.4
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Reference Group COI Group
Enter Mean, SD and Target Score Enter Mean, SD and Target Score
Mean 39.7 Mean 29
SD 10.8 SD 9.5
Target Score 32.99 Target Score 32.99
z score 0.6213 z score 0.42
Percentile Above 0.73 Percentile Above 0.34
Percentile Below 0.27 Percentile Below 0.66

Enter N for Ref Group 274 Enter N for COI Group 72
Est. N Above Target score 201 Est. N Above Target score 24
Est N Below Target score 73 Est. N Below Target score 48

Fill In the Number of Subjects in Each Cell:
A: 48 % Prevalence of COI 20.81 %
B: 73 % Overall Correct 71.82 %
C: 24 Sensitivity 0.6628
D: 201 Specificity 0.7328

PPP 0.395
Enter Confidence Level (1 ) 0.95 NPP 0.892
Z score of Interval (Z 1 /2) 1.960 Odds Ratio 5.390
Standard Error of OR 0.2842 Odds Ratio Lower CI 3.088

Odds Ratio Upper CI 9.408
Likelihood Ratio (LR+) 2.480

SPMS RRMS Likelihood Ratio (LR ) 0.4602
Tc < 32 Pre Test Odds 0.2628

Test Result Post Test Odds 0.6518
Tc > 33 Pre Test Probabality 0.2081

Post Test Probability 0.3946
Risk Ratio* 3.6575 * For cohort studies

©Chelune (2013): For personal use only. Not for distribution
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Pre Test Probabality 0.2081
Post Test Probability 0.3946
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FTD AD Totals

SI > .524 18

SI < .524 30

Totals 16 32 48

% Prevalence (Baserate) of COI 33.33
% Positive Test Result 37.50
% Negative Test Result 62.50
% Overall Correct Hit Rate 79.17
Sensitivity (% True Positives) 0.7500
Specificity (% True Negatives) 0.8125
Positive Predictive Power 0.667
Negative Predictive Power 0.867
Odds having COI w. Pos. Test 2.000
Odds having COI w. Neg. Test 0.154
Odds Ratio 13.0000
Likelihood Ratio (LR+) 4.0000
Pre Test Odds 0.5000
Post Test Odds 2.0000
Pre test Probabality 0.3333
Post Test Probabality 0.6667
Risk Ratio (cohort studies) 5.0000

% Prevalence (Baserate) of COI 66.67
% Positive Test Result 62.50
% Negative Test Result 37.50
% Overall Correct Hit Rate 79.17
Sensitivity (% True Positives) 0.8125
Specificity (% True Negatives) 0.7500
Positive Predictive Power 0.867
Negative Predictive Power 0.667
Odds having COI w. Pos. Test 6.500
Odds having COI w. Neg. Test 0.500
Odds Ratio 13.0000
Likelihood Ratio (LR+) 3.2500
Pre Test Odds 2.0000
Post Test Odds 6.5000
Pre test Probabality 0.6667
Post Test Probabality 0.8667
Risk Ratio (cohort studies) 2.6000

AD FTD Totals

SI < .524 30

SI > .524 18

Totals 32 16 48
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