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Model for Evidence-Based Clinical Decision Making
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PATIENT’S
CLINICAL PRESENTATIO
& CIRCUMSTANCES

RELEVANT
RESEARCH
EVIDENCE

Hanynes RB, et al: Clinical expertise in the era of evidence-based medicine and patient choice. EBM.
2002;7:30-38.

. Examinati
Elements of Patient Management xamination

¢ Examination Patient demographics and medical history

. .
Evaluation History of current concern

* Diagnosis )
Systems Review -Brief examination of each of the 4 systems

* Intervention / Treatment
Tests and Measures

* Qutcomes



Evaluation and data synthesis

* Synthesis of data gathered to establish a
diagnosis*, prognosis, and plan of care.

* Include problem list — impairment, function,
participation, quality of life

Stress and Uncertainty

Activity Participation

Energy

1. Leisure

Maintaining Positions

Daily Actions

Muscular
Performance

Changing
Directions

Stability

Skill Performance:

Relationships

Prognosis and plan of care

* Consider the problems identified
* Identify all elements in a plan of care

¢ Link the clinical research and your clinical
experience in formulating a prognosis
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WHO-ICF

Health Condition
Impairment Activity Participation
pe Limitations Restrictions

Contextual Factors
personal / environmental

Diagnoses and syndromes

Medical (eg patellofemoral pain)

Biomechanical (patellofemoral pain due to
excessive hip adduction / internal rotation in
landing)

Important consideration when considering the
inclusion/exclusion criteria in clinical research

Interventions

* What is known regarding the impact of an
intervention on goal achievement in patients
similar to the one in your care?

— Intervention may include the use of a modality,
prescription of an exercise regiment, use of a
device of orthosis, a change in behavior, planned
patient education individually or in any
combination
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Outcomes Outcomes

* Results of patient/client management * Patient derived

— Impact on: * Clinician derived
« Pathology/pathophysiology

* Impairments * Longitudinal *

* Functional limitations — important in assessing change in risk
: D_'Ssb"gy ) — also important to consider with regard to folow-
Risk reduction up (are benefits of care maintained, further

* Societal resources

; e improve or diminish over time)
 Patient satisfaction

OUTLINE WHERE TO FIND CLINICAL EVIDENCE?
* Making Evidence-Based Clinical Decisions « Mailbox
* Strategies for Finding Clinical Evidence « Cross-referencing
* Critical Appraisal Strategies « Search engines
* Applying Research Findings * Resources that specialize in EBP
— Prevention \
— Treatment '

— Diagnosis
* Teaching Strategies

EV\O““QG’

FINDING EVIDENCE IN

YOUR MAILBOX Cross-referencing

* Identifying related articles in the bibliography

* Wait for the evidence to of an article you're reading

come to you
* Not very efficient, but should always be done

R |

R




SEARCH ENGINES

Publffed

CINAHL

Available via EBSCOhost

IS1 Web of
SCIENCE.

SRPRTDiscus GOL_)gle

with Full Text |5z scholar

Accessing and reading research literature
in a focused manner

* Table of Contents notification * Sports Med Research Blog

— Many journals feature this service — http://www.sportsmedres.org/

— Register at journal websites — Provide daily email with
summary of a new article
— Focus on clinical trials,

Create Email alerts from systematic reviews, clinical

Pubmed practice guidelines, and
— http://biomed.ucsd.edu/pubmed/ position stands
myncbi.pdf —

Discussion board linked to each
— Automatic notification of new article summary
articles that meet your search

— Repository of all articles
terms

reviewed on website

Accessing and reading research literature
in a focused manner

 Activities in your practice to facilitate
discussion of recent research results

— Question of the week Link these
—Journal clubs t? speT|f|c
clinica
—Inservices
problems

— Case study and case series presentations
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KEYS TO USING SEARCH ENGINES

Use all appropriate search terms
— Patellofemoral pain, anterior knee pain,...

Combining search terms
— “AND” vs. “OR”
_ “NOT”

Setting search limits
— Human subjects
— Language e
— Dates
— Type of study (RCT, systematic review,...) J"':r,'::r:sv:"'
— Patient demographics (age,...) Digital Librarian

Use your librarian to help teach search strategies!

EXAMPLES OF FILTERED RESOURCES THAT
SPECIALIZE IN EBP

sportsmedresearch.blogspot.com/

In‘the Lab & In the Field

Cochrane Reviews The Cochrane Library

Evidence for healthcare decision-making

POEMs

POEMS: PATIENT-ORIENTED
EVIDENCE THAT MATTERS

PEDro

PEDro

CLINICAL EVIDENCE STRATEGIES

Make the evidence come to you

BUT, know how to find evidence when you need to
— Be systematic in your searches

— Look for quality meta-analyses, systematic reviews, &
critically-appraised topics first

— Review individual studies when needed
— Concentrate on the “best evidence”

Build discussion of “evidence” into your work routine


http://biomed.ucsd.edu/pubmed/myncbi.pdf
http://biomed.ucsd.edu/pubmed/myncbi.pdf
http://www.sportsmedres.org/
http://www.sportsmedres.org/
http://sportsmedresearch.blogspot.com/
http://www.essentialevidenceplus.com/index.cfm
http://www.pedro.org.au/
http://sportsmedresearch.blogspot.com/
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* Making Evidence-Based Clinical Decisions

Strategies for Finding Clinical Evidence

Critical Appraisal Strategies

Applying Research Findings
— Prevention

— Treatment

— Diagnosis

Teaching Strategies

Appraising Evidence:
FACE VALIDITY

Do the characteristics of the study | am appraising
match my PICO question?

— Patients

— Intervention

— Comparison

— Outcomes

Is the study relevant to your patients?

When this isn’t possible, still must identify and
interpret the “best available evidence” for your
question

CEBM “Levels of Evidence 2”

Oxford Gantre for Evidence-Based Medicine 2031 Levels of Evidence
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CRITICAL APPRAISAL

* Why do we need to critically appraise research
if it is peer-reviewed?

* All Evidence is NOT EQUAL

Evidence, # Evidence,

Appraising Evidence:
LEVEL OF EVIDENCE

Identifiable via
search engines
like Pubmed

Reviews.

Articles [As

Synopses]

FILTERED

INFORMATION

Randomized Controlled Trials
(RCTs)

Cohort Studies

UNFILTERED
INFORMATION|

‘Case-Controlled Studies
Case Series / Reports

Background Information / Expert Opinion

A\

EBA Pyramid and EBM Page Generstor, © 2006 Trusteesof Darumouth Callege and Yale Universicy:
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d by Ja
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Appraising Evidence:
METHODOLOGICAL QUALITY

* |s the study you are evaluating internally valid?
* RAMMbo

Quantifying the quality of individual studies
—PEDro
—CONSORT

PEDro Scale

* Physiotherapy Evidence Database
— http://www.pedro.fhs.usyd.edu.au/

* 10-point scale that allows quantification of the
quality of a research study
— Yes =1 point, No= 0 point
— Higher total score = Higher quality of study

* Designed specifically for clinical trials of treatment
and prevention interventions, but may also be used
for other types of human studies

PEDro Scale i

2. subjects were randomly allocated to groups
(in a crossover study, subjects were randomly
allocated an order in which treatments were
received).

3. allocation was concealed.

4. the groups were similar at baseline regarding
the most important prognostic indicators.
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RAMMbo

* Representative
— Who did the subjects represent?
e Allocation
— Was the assignment to treatments randomised?
— Were the groups similar at the trial’s start?
* Maintenance
— Were the groups treated equally?

— Were outcomes ascertained & analyzed for most
patients?

* Measurements blinded OR objective
— Were patients and clinicians “blinded” to treatment?
OR
— Were measurements objective & standardised?

PEDro Scale
Item 1

\

VOTE FOR PEDRO

1. eligibility criteria were specified.

This criterion is satisfied if the report
describes the source of subjects and a list of
criteria used to determine who was eligible to
participate in the study.

*Not used to compute the total Pedro score

PEDro Scale

5. there was blinding of all subjects.

6. there was blinding of all therapists who administered
the therapy.

7. there was blinding of all assessors who measured at
least one key outcome.


http://images.google.com/imgres?imgurl=http://msnbcmedia2.msn.com/j/msnbc/Components/Photos/060808/060808_martinez_hmed_7p.hmedium.jpg&imgrefurl=http://www.msnbc.msn.com/id/14254291/&h=273&w=375&sz=16&hl=en&start=20&tbnid=6kgWat1pdQxXRM:&tbnh=89&tbnw=122&prev=/images?q%3Dpedro%2Bmartinez%26gbv%3D2%26svnum%3D10%26hl%3Den

PEDro Scale

8. measures of at least one key outcome were
obtained from more than 85% of the subjects
initially allocated to groups.

9. all subjects for whom outcome measures
were available received the treatment or
control condition as allocated or, where this
was not the case, data for at least one key
outcome was analysed by "intention to treat".

CONSORT STATEMENT
* What is it?

— Consolidated Standards for Reporting Trials
— Recommendations for reporting clinical trials

* Why is it needed?
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PEDro Scale

10. the results of between-group statistical
comparisons are reported for at least one key
outcome.

11. the study provides both point measures and
measures of variability for at least one key outcome.

22 Items on Consort Checklist
Title/Abstract/Intro

PAPER SECTION | Ttem Description Reported
And topic on
Page #

TITLE & ABSTRACT | 1 | How participants were allocated to interventions (&.g., "random
allocation”, "randomized”, or "randomly assignad').

INTRODUCTION 2| Seientific backaround and explanation of rationale

— Inconsistency in reporting in the previous Background
literature
* Many journals now require clinical trial
submissions to comply with these guidelines
22 Items on Consort Checklist 22 Items on Consort Checklist
Methods Results
METHODS 3 Eliaibility criteria for participants and the settings and locafions - = - = B
Participants Where the data ware collscied RESULTS 13 | Flow of participants th_row. h each stage (a diagram is strongly
Interventions 4 | Precise detals of the interventions intended for each group and Participant flow recommended). Specifically, for each group report the numbers
] how and when they were actually administered of participants randomly assigned, receiving intended treatment,
Objectives 5| Soecific obiectives and hvpotheses. completing the study protocal, and analyzed for the primary
Outcomes 6 | Clearly defined primary and secondary outcome measures and, outcome. Describe protocol deviations from study as planned
when applicable, any methods used to enhance the quality of aether with re - - = = -
measurements (e.g., multiple observations, training of fogether with reasons,
AsSessors) Recruitment 14 | Dates defining the periods of recruitment and follow-u|
Sample size 7 | How samole size was determined and, when applicable, Baseling data 15| Baseline demographic and clinical characteristics of each group
xplanation,olany nielin.analyses ANd SIopping (ulcs Nurbers analyzed | 16 | Number of participants (denominator) in each aroup included in
Randomization -- 8 | Method used to generate the random allocation sequence — — P T—— -
Sequence generation including details of any restrictions (.g., blocking, stratification) WC’WW' ysis and whether the analysis was by infenfion-fo-
Randomization — 9| Method used to implement the random allocation sequence (e.g., Ireal”. State the results in absolute numbers when feasible (e.g.,
Allocation numbered containers or central telephone), clarifying whether the 10/20, not 50%).
Raﬁ%‘gﬁi’;’;‘;’gg = ﬁﬁf;'i”;f’e‘“ﬁ‘: ‘thl""ecj?‘)edn“g:"S‘Qﬁ:ﬁgg":"Sjg"elfﬁﬂi‘is"g”ed Outcomes and 17 | For each primary and secondary outcome. a summary of results
- W rated alloca C who er d - - e w—
Implementation participants_and who assigned participants {o their groups estimation for each aroup. and the estimated effect size and its precision

Blinding (masking) 11 | Whether or not participants. those administering the
interventions, and those assessing the outcomes were blinded to
aroup assignment. When relevant, how the success of blinding
was evaluated

(e.g., 95% confidence interval).

Statistical methods| 12 | Statistical methods used fo compare groups for primary
outcome(s); Methods for additional analyses, such as subgroup
analyses and adjusted analyses.

Ancilary analyses 18 | Address multiplicity by reporting any other analvses performed,
including subgroup analyses and adjusted analyses, indicating
those pre-specified and those exploratory

Adverse events 19 | All important adverse events or side effects in each intervention
droup




22 Items on Consort Checklist
Discussion

DISCUSSION 20| Interpretation of the resuts, taking into account study
Interpretation hypotheses, sources of potential bias or imprecision and the
dangers associated with muliplicity of analyses and outcomes

Generalizability 2| Generalizabilty (extemal validity) of the tral findinas

Overallevidence | 22 | General interpretation of ine results in the context of current
gvidence.

Appraising and applying research
results of intervention studies

* How large is the treatment effect?

* Is the magnitude of the treatment effect
clinically meaningful?

* Would the size of the treatment effect help
my patients enough to change my clinical
decision-making?

Interpreting width of Cl in relation to zero

67%
95%

OUTLINE

* Making Evidence-Based Clinical Decisions
» Strategies for Finding Clinical Evidence
* Critical Appraisal Strategies
* Applying Research Findings
— Prevention
— Treatment
— Diagnosis
* Teaching Strategies

Appraising and applying research
results of intervention studies

* How precise is the treatment effect?
— How wide is the confidence interval?

— Does it cross into zones of uncertainty or
irrelevance?

Interpreting width of Cl in relation to zero

61%

5%

‘ Point Estimate

20 0 20 40 0 80

e
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— o
Point Estimate
0 [ 20 40 80 80

—
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INJURY PREVENTION RESULTS:
Odds ratio

Odds ratio and 95% CI

Appraising and applying research
results of intervention studies

Taylor et al, BJSM, 2013

* Measures of treatment effect:
— Unit of measure (days to RTP, °ROM,...)
— Effect size (Cohen’s d, Hedges g, ...)
* Unitless measure of effect
— Dichotomous outcomes
* Odds ratio
* Numbers needed to treat

Swdy  PEDIO

Number of Female:

Study name

Gilchrist et al.
Hewett et al.

Kiani et al.
LaBella et al.
Mandelbaum et al.
Myklebust et al
Petersen et al.
Pfeiffer et al.
Walden et al.

L
. |

U —
—.

*
001 01 1 10 100

Non-Contact ACL Injury Prevention
OR = .35 (.23 to .54)

e M et el o ACL Prevention Programs: RRR

Adolescents & Young

ReT a Control =4 Control =78 Control =0.051
Intervention =1 Intervention =62 Intervention = 0,016
High School Soccer
Heidt et al 2000 ReT 4 players Control =8 Control =258 Control=0031
Intervention =1 Intervention =42 Intervention = 0.024
Mykebustetal.  NonRCT; EiteNorwegian  Control=18 Control= 942 Control=0019
2003 cossover 4 HandballPlayers Intervention =17 _Intervention =175 Intervention = 0010
Soccer Players Control=67  Control = 3818 Control = 0018
Mandelbaum et al.  Non-ACT;
-0 =2 5 hnm \tervention =g IMevention =188 Intervention = 0003

Non-CT;

Elite German Handball Control =5

Control= 142

Control =0035

Petersenatal. 2005 cohort 4 layers Intervention =0 Intervention =134 Intervention =0
HandbalPavers  control= Control = 778 Control- 0064 Pooled
Ohenctal. 200 RCT 7 Agesisar Intervention =1 Intervention =808 Intervention = 0001 .
Control=3 Control = 862 Control =0.003 Results:
NonRCT; 5 Soccer, Volleybal, -
Piferetal, 106 cohorn 5 & GasketallPayers Incerengon 3 "MENENton =577 Itenention = 0005 RRR =67.5% (55 - 77)
Gilistetal Collegate Soccer
2008 AT 4 Payers
High School Soccer
Stffenctalzos AT 8 players
Intervention =
Vigh School Soccer
Kamietal2010  NonRCT 4 s Control =5 Control =729 Control =0.007
Cohort Intervention =0 Intervention=777  ntervention = 0
High School Soccer &
LBelaetal2011  RCT 5 basketallphyers  Control=6  Control=755 Control = 0008
Intervention =2 Intervention= 737 Intervention = 0.003 -100 -75 -50 -25 25 50 75 100
Adolescent soccer
Waldenetal2ol2  RCT 7 players Conwol=14 Control= 2085 Control= 0007 Increased Risk Decreased Risk
Intervrtion =7 Intervention=2478  ntervention =0.003 . . . . .
Control =155 Control=12628  Control =0.0123 Relative Risk Increase Relative Risk Reduction
ol tervenion-gq _Imtervention= 11083 Intervention = 0.008

ACL Prevention Programs: NNT

Pooled Results
NNT =121

(95 - 166) ’

1 25 75 125 200 200 125 7% 25

Numbers Needed to Treat Numbers Needed to Treat
to Benefit to Harm

1

Main Findings:
ACL Prevention Programs

Relative Risk Reduction

A program of
neuromuscular training
incorporating plyometrics
& balance exercises
decreases the incidence of
ACL injuries in female
athletes by 67.5%

(95% Cl: 55-77%)

Numbers Needed to Treat

In order to prevent one ACL
injury, 121 (95% Cl: 95-166)
female athletes would need
to participatein a
neuromuscular training
program over the course of
one season
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Making Evidence-Based Clinical Decisions
Strategies for Finding Clinical Evidence
Critical Appraisal Strategies

Applying Research Findings

— Prevention

— Treatment

— Diagnosis

Teaching Strategies

How is effectiveness of
diagnostic tests measured?

* How can good diagnostic
procedures (or clusters of tests)

be differentiated from poor ones.

* Sensitivity, specificity, and
likelihood ratios

Sensitivity

* Sensitivity- the number of injuries (or

iliness) that are diagnosed by a test
divided by the true number of injuries
based upon gold standard

#of injuriesdx = _A_
# of true injuries A+C

Identifying Effective
Diagnostic Tests:
Likelihood ratios and ROC
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curves
| Gold Standard Result |
Condition Present | Condition Absent
Cell A CellB
Positive | True positive False positive
Clinical Examination
Procedure Result CellC CellD
Negative | False negative True negative
Specificity

* Specificity number of negative exams
based upon a test divided by number of

negative cases based on gold standard.

# dx without the injury =_D_

# true negatives

B+D

10



Interpretation

* Values for Sp and Sn range from 0.0-
1.00 with higher values representing
better tests

SpPIn —few false positives so a
positive test is conclusive

SpPin and SnNOut

* Sacket et al - Tests with high specificity
are good at ruling in a condition, those

with high sensitivity good at ruling out a

condition

* Counterintuitive? Remember where the
false negative and false positives lie!

SnNOut — few false negatives so a a
negative test is conclusive

| Gold Standard Result |
Condition Present | Condition Absent
Cell A Cell B
Positive | True positive False positive
Clinical Examination
Procedure Result CellC CellD
Negative | False negative True negative

Interpretation

* Sp and Sn are useful but ...

* Tests may have high Sp and low Sn or

vice versa

* Difficult to apply directly in clinical

practice

\ Gold Standard Result |
Condition Present | Condition Absent
Cell A Cell B
Positive | True positive False positive
Clinical Examination
Procedure Result CellC CellD
Negative | False negative True negative

Likelihood Ratios

* A logical extension of Sn and Sp

* A positive likelihood (+LR) ratio is
indicative of the impact of a positive
examination finding on the probability
that the condition in question exists.

* + LR= Sensitivity / (1 — Specificity)

2/18/2015
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Likelihood Ratios

* A negative likelihood ratio addresses the
impact of a negative examination on the
probability that the condition in
question is present.

* -LR =(1- Sensitivity) / Specificity

Interpretation

* (+LR of 2-5 or —-LR 0.2-0.5) — small,
sometimes important shifts in
probability a condition is present,

(+LR of 1-2 or —LR 0.5-1) — very small,
usually unimportant shifts in probability
a condition is present.

Application of LRs

Consider a 38 year old teacher and avid tennis
player who presents complaining of
intermittent medial knee pain of insideous
onset, with occasional catching and giving way
(primarily while playing tennis) and
intermittent swelling. History of 1 prior knee
injury (believes an MCL sprain) in high school
that prevented participation in football for 3
weeks) What do you think is wrong?
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Interpretation

* (+LR>10o0r-LR<.1) - large, often

conclusive shift in probability a
condition is present

* (+LR of 5-10 or — LR 0.1-0.2) — moderate,

but usually important shifts in
probability a condition is present

Connecting the Dots in Evaluation

Pre-test probability? (remember your interview
and review of the medical record)

Shifts in probability with testing results?

Certainty is fleeting — and uncertainty
uncomfortable!

Key points

— Before you begin a physical exam what you think is
wrong? The probability of 1 or more differential
diagnoses must be weighed

— Remember: Diagnostics is an uncertain business

Application of LRs

Pre-test probability - e.g. 80%
Pre-test odds - probability / (1-
probability) .8/(1-.8) =4

Pre-test odds x LR = post-test odds

If LR = 3 then post-test odds would be
12:1

Convert post-test odds to probability by
post-test odds / post-test odds + 1 (92%)

12



Certainty

* What level of certainty is sufficient to
recommend a course of treatment?

* How serious is the condition? What are the
consequences of being wrong? Greater
certainty is warranted as the stakes rise!

Notes on methodological issues in
studies of diagnostic tests.

* How “gold” is the standard

* Are investigators blinded to the results
of other testing

* What is the patient sample (selection
bias)

* Do all subjects receive the same work-
up(work-up bias)

OUTLINE

* Making Evidence-Based Clinical Decisions
* Strategies for Finding Clinical Evidence
e Critical Appraisal Strategies
* Applying Research Findings
— Prevention
— Treatment
— Diagnosis

* Teaching Strategies

Continuous rather than
dichotomous data?

* Receiver Operator Characteristic (ROC)
curves provide information regarding the
discriminating effects of specific values

* A very important concept with
applications to risk, prevention and
diagnostics

Methodological issues in studies
of diagnostic tests.

* Reliability of testing

* Qualifications of those performing
the diagnostic tests - Can we
generalize between, for example
orthopaedic surgeons and physical
therapists?

Teaching Strategies

* Entry-level
* Post-professional

* Continuing education (in the workplace)

2/18/2015
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RESOURCES

* WWW.CEBM.NET

* WWW.NNT.COM

y_ 9

THANK YOU %E,"-L'-"’Esm

RGINIA

Craig.denegar@uconn.edu Jhertel@virginia.edu
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CONCLUSIONS

Keep patient care decisions at the center of
evidence-based practice

Have strategies to make the evidence find you
Not all evidence is equal

Confidence (intervals) to appraise the clinical
applicability of research results

14


http://www.cebm.net/
http://www.nnt.com/

