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Training Objectives

Be able to provide examples for various levels of
evidence for clinical research.

Be able to formulate a good searchable clinical
qguestion using the PICO format.

Understand the basic components of a critical
appraisal topic (CAT) and be able to utiIize.:___ﬁ__i_,

CATMaker to help produce a CAT. |
Be able to interpret the findings of a treat @ it
PICO question using the Number Needed o Freat
and Absolute Risk Reduction statistics.




Massive Information Overload
Leads to Professional Guilt Syndrome (PGS)

Hundreds of journals related to
rehabilitaton

read more than 15 professional articles e
per day to keep up with the basic &
research T

Very easy becoming overwhelmed and
abandoning journal reviews




What is EBP?

“Evidence-based medicine is the




What EBP is not:

EBM is not cook-book medicine
evidence needs extrapolation to my patient's umq

biology and values
EBM is not Cost-cutting medicine

rise, not fall




The ABCs of EBP

How do we do this?

Asking an answerable clinical foreground
guestion.

Searching for the best evidence.

Critically-appraising the evidence.

Integrating the evidence with our experti
and our patient’s unique biology and va

Evaluating our performance




Asking an Answerable Question

PICO format most commonly used.

Patient Population

Interventions or Expos

Outcome




PICO Examples for Treatment
http://www.cc.nih.gov/rm/pt/advP Tprac.htm#P T cat

“For a 60 year old male with bilateral
osteoarthritis of the knees, Is a physical
therapy program of manual therapy plus
guided exercises more effective than placebe
in reducing pain, improving function, and®
reducing the likelihood of surgery?”

LCDR Jessica Feda, DPT,
October 2006 |




PICO Example for Prognosis

“For a 46 year old male with a venous stasis
ulcer of 16.5 cm?in size which has remained
open for 2.5 years, what is the I|keI|hooqﬂoft

prison in 4 months?”

CDR Eric Payne, |
January 2007




PICO Example for Diagnosis

“For a 22 year old male runner is there a
clinical test that is valid for determlnlng

patellofemoral pain syndrome?”




PICO Example for Harm

For a 54 year old man
taking a non-FDA
approved drug for male
pattern balding what is the
prevalence for permanent
disfigurement as related to
drug side effects?

remember, | did mention possible
side-effects.”




Searching for the Best Evidence

=1
Higher levels of study 1
design allow you to have RCT
increased confidence in Svstematic

the conclusions drawn Reviews of RCTs

from the study.
Multiple RCTs

Randomized Controlled Trial (RCT)

Systematic Review of the studies below

Observational Cohort or Case Control
Studies, Large Case Series

Case Reports, Small Case Series

Unsystematic Clinical Observations (Expert Opinion)

Adopted from Dr. Steve Allison, Ph_




Improving Search Techniques

Practice improves efficiency

Particularly useful are the tutorials from NIH:
http://www.nlm.nih. gov/bsd/dlsted/pubmedtutonal/

related articles.

Choose the research with highest Iev__g‘"‘f'*“’*
evidence.




Example Search Criteria

Pubmed Clinical Queries: narrow, specific search for
prognosis with the following search string:

AND (Humans[Mesh]).

The search yielded 17 hits, one of which was t
Margolis et al article.




{= PubMed Clinical Queries - Windows Internet Explorer

@@ - |$_'{ https e, ncbi. nim, nib. goventreziquerystaticclinical . shkml
Google |G+ v G o @ B~ ¥ Bockmarksw |Q PopUps 0I<ay| o Check » %y Autolink v - auterl e Send tow @

o [%PubMed Clinical Queries ] ‘ ﬁ b -~ E}’PEQE = ,"jf

NCBI PubMed Clinical Queries

All Databases PubMed MNuclectide Protein Genome Structure oMM PMC Journals Bos

About Entrez : : : o A
OUEERTTE This page provides the following specialized PubMed searches for clinicians:

Text Version e
+ Search by Clinical Study Category
Entrez PubMed + Find Systematic Reviews

Overview + Medical Genetics Searches

Help
FAQ
Tutarials

After running one of these searches, you may further refine your results using PubMed's Limits feature.

o Results of searches on these pages are limited to specific clinical research areas. For comprehensive searches, use PubMed directly.
MNewlMoteworthy

E-Utilities

Search by Clinical Study Category 4
PubMed Services
Journals Database This search finds citations that correspond to a specific clinical study category. The search may be either broad
MeSH Database and sensitive or narrow and specific. The search filters are based on the work of Haynes RB et al. See the
Single Citation Matcher filter table for details.

Batch Citation Matcher
Clinical Queries -
Special Queries search |venous AND ulcer® AND heal® AND predict”
LinkOut
My NCBI

Category Scope

e i O etiology & narrow, specific search
Order Documents : ; i

( diagnosis (O broad, sensitive search

MNLM Mobile
MNLM Gateway O therapy
TOXNET ® prognosis

Mancnrmar Hoalth




Critically Appraising the Evidence

Are we looking at the data the way we should be?

“Let me put it this way . . . for your weight you
should be thirty-seven feet tall.”




Critically Appraising the Evidence

EBP allows for comparing apples to apples
by using specific statistics which have been
shown to be more clinically useful. i

Critical Appraisal Topic (CAT) is a for,s_;;-ijf_
of analyzing research to answer the c]_
question. )
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CATmaker

“# catmaker

CATmaker

systematic review of tfh'éfr_ap'
, i

shortcut to calculation

therapy

shortcut
diagnosis ey
scut{"' :
prognosis
A ericn




CATmaker: The Question

4 catmaker
CATmaker
Ctrm Control-C o copy selected text, Controb\ 1o paste and Control-X to m.rt)

makinglalGCAIL thﬁerapyF

Your 3-part
Clinical Ques tion

Enter your PICO question here.

Be specific enough that someone can
duplicate your search

Click anmy white field and type away! You can TAB between them. To get instructions or see an example,
click the purple button to the left of the white field. When youve finished the page, click "NEXT, to start from
scratch, click "RESTART.




CATmaker: The Study Patients

& catmaker L 0X

CATmaker
Use Conlrol-C o copy selected tlex!, Control-V to paste and Control-X fo cu‘!)

: n}“ ﬁﬂm@ﬂ@iﬁf therapy |

e H..
Evidence

Patients’ key Clinieal] | CONsisely extract patient data to allow the readerto
Characteristics determine if the study groups were homogenous and if
subjects are similar to readers’ patient.

Cﬂ%ﬁ%ﬁm Concisely describe the study control groups to include

treatment and duration.

Esperimental Begi- | | Consisely describe the experiemental group to include
- mens and Durations .
= number enrolled and number used for analysis.

R e e - (| Randomised CJ Yes conceued O Single .
The Study Features | | Conmrolled ) Yes Blinding.? {} Double I:‘.*ﬁ‘:?::_‘a 0 Yes
? AR T _'- Tl'iﬂ]..? {:} Nﬂ E} Nﬂ

Mow think about the patients who were in the citation and how they were treated and studied. For more
information an any item, click the relevant purple button. When yvou're finished, click "NEXT".




CATmaker: The Study Evidence

- — m— — o — —— —

' 4 catmaker
CaTmaker

(Ll_rrse Control-C 1o copy selected lext, ControlV to paste and Control-X lo cut.)

WEINTE) 2 (N7 therapy

Your the Study | the Study Bottom
Question Patients | Evidence

E ¥ I DEWN©ECE

Control or Placebo Experimental
EVENT Tire to Event Total Fatients Entered:| 25 Total Patients Entered| 25
Total Patients Analysed: 23 Total Patients Analysed: 24

Unhealed Wound after 12 weeks of 12 Weeks Humber of Events: Humber of Events:
Care Conkrol Event Rate [CER]: |:| Exptl. Event Rate [EER]:I:'

Humber of Events: I:l Humber of Events: I:I
Conkrol Event Rate [CER]: |:| Exptl. Event Rate [EER]:l:l

Humber of Events: |:| Humber of Events: I:I
Control Event Eate [CEE]: |:| Exptl. Event Fate [EER]:l:l

SEE
o

g

interest (over which times); and either the Numbers or Rates (decimal proportions) ofthese Events. "CALC"
will check their consistency and the follow-up rate. You can also record continuous outcomes.

T O P A e T T I S m




CATMaker: The Study Evidence

(=] 3

4 catmaker
CATmaker

q_rrse Cortrol-C o copy selected text, Control-V o paste and Control-X to cm)

makingialC Al therapy

the Study
Evidence

Your the
Guestion Patients

EE¥ I'D E N & E o UM MOA R Y

MNumibher Needed

EVEMNT

CER

EER

Relative Risk
Reduction (RRR)
25% C.1

Absolute Risk
Eeduction (ARR)
95R C.1

to Treat (NINT)
(MNH if negatree)
95RC1.

Unhealed Wound after 12 weeks of
Care

||:|.4en |

| 0.720 |

-50%
-105% to 5%

-0.240
-0.503 to 0.023

4

HNT = 43 to INF;
HHH = 1t INF

Cllcl-:mg CALC will convert the previous screen's entries into Relative (RF-:F{) and Absolute (ﬂ.HF—:) Risk
Feductions, Mumbers Needed to Treat (NNT) and 95% Confidence Intervals (C1). Megative NNTs indicate
Murnbers Meeded to Harm (MMNHj, iftheir Cl is both positive and negative, both MNT and MMNH go to infinity.

S o = P i e I T T A e P e ol B e s S e .




CATmaker: The Bottom Line

' catmaker
CATmaker
({_{ha Control-C o copy selected text, Control-V o paste and ConbrolX fo :u‘i)

makingialCAIG therapy

Clinical hat IS the take home message. Include the lev
Botom Line | pbvidence using Sackett’s hierarchy.

CAT Tiile

i R AR

Are the results valid?
What are the results?
How can | apply the results to patient care?

Flease enter the Clinical Bottom Line, 2 Title for this CAT, Comments, and the Expiry Date after which this
CAT should be updated. Click the relevant purple button on the leftto get additional instructions and to see
the example.




ATmaker: The Other Stuff

L= catmaker

Date of Birth |
of this CAT |
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Are the Results Valid

Describe the patient selection process.
Was this a blinded study - who was blinded?
Was the treatment and control group

homogenous?
Did the study design lend itself to b|a
Who paid for the study?




What are the results?

Need to discuss point estimates and
confidence intervals.

NNT of 6 with 95% CI -27 to 46

NNT of 24 with 95% CI 5 to 42

6MWT - 39 meters in patient’s with pulm'rj._'
hypertension .



Ready for the CAT stats?
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“Testing...testing...one, two, three.”




Diagnostic Test Results
Often on a Continuous Scale

PLs It oL i Pts with
IEEA RIS disease (D)

Diagnostic Test Result




Consider a Cut-point

Call these patients “negative” (-) Call these patients “positive” (+)

Diagnostic Test Result

without the disease (H)




The Test in Question

“Does that hurt?”




Diagnostic Test Results

Test Result Condition Present Condition Absent

Postive True Positve False Positive
A B
Negative False Negative True Negative
C
SENSITIVITY SPECIFICITY




Cut-point Gives Rise to a 2 x 2 table

Consider 1000 patients: 500 with a disease, 500 without

with no
disease disease total

test +

test -

total 300 300




Positive Likelihood Ratio

Positive Likelihood Ratio: In our example:
sensitivity 0.8

LR* =
1 - specificity 1-0.9
Indicates:
- How much odds of disease is increased if test is positive
- A ratio of something that is desirable (true positives)
divided by something undesirable (false positives)

General Guidelines:

1 => Test is Useless

1- => Rarely important change in pre- to post test odds
2 - => Small Change

5-10 => Moderate Change

>1 => Large Change




Negative Likelihood Ratio

Negative Likelihood Ratio: Ih our example:

1 - sensitivity 1-0.8
LR = - -=0.22
specificity 0.9

Indicates:
- How much odds of disease is decreased If test is negative
- A ratio of something that is undesirable (false negatives)
divided by something desirable (true negatives)

General Guidelines:
0.5-1 => Rarely important change In
pre- to post test odds
02-05 = Small Change
01-02 = Moderate Change
0-0.1 = Large change in pre- to post test odds




Use of Nomogram

Allows the clinician to use results from multiple tests

~ Frobabilin o R
http://www.cebm.net/index




Control Event Rate (CER)

Proportion of Patients Responding to Control Treatment

Example:
25 patients in control group

Event studied observed in 15/25
CER =15/25 =0.60




Experimental Event Rate (EER)

Proportion of patients responding to experimental treatment

Example:
26 patients in experimental group

Event being studies observed in 22/26;;
EER = 22/26 = 0.85 ‘




Relative Risk Reduction (RRR)

Percent reduction in measured outcome between
experimental and control groups

Example:
Outcome = Cure Rate

Experimental Group Cure Rate = 85%
Control Group Cure Rate = 60%
RRR = (85-60)/60 = 42%

Caution: RRR can make small effect rates-
seem more important.




Absolute Risk Reduction (ARR)

Difference in outcome event rate between experimental
group and control group

Example:

Outcome = Cure Rate
Experimental Group Cure Rate = 85%
Control Group Cure Rate = 60% G
ARR =85 - 60 = 25%




Number Needed to Treat (NNT)

Number of patients who must be treated to prevent one
adverse outcome or for one patient to benefit

NNT = 1/ARR

Experimental Group Cure Rate = 85%
Control Group Cure Rate = 60%
NNT = 1/(0.85-0.60) = 4

Typically a NNT of <= 10 is useful for
treatments. |




Example CAT Statistics Table

Efficacy of MIST Ultrasound in the Treatment of Chronic
Diabetic Foot Ulcers

The Evidence:

Cnrtootne Tmt e
Chteome
Tp to 12
. i | weeoks
Falure of womnd to close i

CEE. | EEE.

0.778 0.743

95% Confidence Intervals:

Up to 12

weelis

0016 0.100

Chndcally significant adverse reactions such as womnd enlargement

, wornil imfe ction, hlister
formation or addittonal wonnd formmation

Confidenice Interrals:







Call to all BOP Therapists

Begin to practice EBP by completing one CAT per quarter with
submission to Advanced Therapy Practice web page.

Therapist Professional Advisory Committee

Advanced Physical Therapy Practice

To Shed Light on Advanced Medical Practices as a U.S. Public Health Service Therapist

Purpose:

"Evidence Based Medicine (EBM) has been defined as "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” David Sackett et. al "Evidence Based Medicine: What it is and What it isn't" BMJ 312 No. 7023 (1996).

Discipline Board Certifications PT OT SLP/Aud
Other Specialty Cerifications PT OT SLP/Aud '
Clinical Research Contributions  PT OT SLP/Aud
Evidence Based CME's PT OT SLP/Aud :f:
CAT Express PT OT SLP/Aud N
Evidence Based Medicine Links PT OT SLP/Aud
Clinical Consultation Forums PT OT Sl PtAud
Therapy Presentation Postings PT OT SLP/Aud
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