
Clinical 
Prediction
Rules

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



Jones and Bartlett’s
Contemporary Issues in Physical Therapy and Rehabilitation Medicine Series

Series Editor
Peter A. Huijbregts, PT, MSc, MHSc, DPT, OCS, FAAOMPT, FCAMT

Books in the Series
Now Available

Tension-Type and Cervicogenic Headache:  
Pathophysiology, Diagnosis, and Management

César Fernández-de-las-Peñas, PT, DO, PhD
Lars Arendt-Nielsen, DMSc, PhD

Robert D. Gerwin, MD

Myofascial Trigger Points: 
Pathophysiology and Evidence-Informed Diagnosis and Management

Jan Dommerholt, PT, DPT, MPS, DAAPM
Peter A. Huijbregts, PT, MSc, MHSc, DPT, OCS, FAAOMPT, FCAMT

Wellness and Physical Therapy
Sharon Elayne Fair, PT, MS, PhD

Orthopaedic Manual Therapy Diagnosis: Spine and Temporomandibular Joints
Aad van der El, BPE, BSc, PT, Dip. MT, Dip. Acupuncture

Coming Soon

Post-Surgical Rehabilitation After Artificial Disc Replacement:  
An Evidenced-Based Guide to Comprehensive Patient Care

John N. Flood, DO, FACOS, FAOAO
Roy Bechtel, PT, PhD

Scott Benjamin, PT, DScPT

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



Clinical 
Prediction
Rules
A Physical Therapy Reference Manual

Paul E. Glynn, PT, DPT, OCS, FAAOMPT
Supervisor of Staff Development and Clinical Research
Rehabilitation Department
Newton-Wellesley Hospital
Newton, Massachusetts

P. Cody Weisbach, PT, DPT
Physical Therapist
Rehabilitation Department
Newton-Wellesley Hospital
Newton, Massachusetts

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



World Headquarters
Jones and Bartlett Publishers
40 Tall Pine Drive
Sudbury, MA 01776
978-443-5000
info@jbpub.com
www.jbpub.com

Jones and Bartlett Publishers Canada
6339 Ormindale Way
Mississauga, Ontario L5V 1J2
Canada

Jones and Bartlett Publishers International
Barb House, Barb Mews
London W6 7PA
United Kingdom

Jones and Bartlett’s books and products are available through most bookstores and online booksellers. To contact Jones and Bartlett Publishers directly, 
call 800-832-0034, fax 978-443-8000, or visit our website, www.jbpub.com.

Substantial discounts on bulk quantities of Jones and Bartlett’s publications are available to corporations, professional associations, and other  
qualified organizations. For details and specific discount information, contact the special sales department at Jones and Bartlett via the above  
contact information or send an email to specialsales@jbpub.com.

Copyright © 2011 by Jones and Bartlett Publishers, LLC

All rights reserved. No part of the material protected by this copyright may be reproduced or utilized in any form, electronic or mechanical, including 
photocopying, recording, or by any information storage and retrieval system, without written permission from the copyright owner.

The authors, editor, and publisher have made every effort to provide accurate information. However, they are not responsible for errors, omissions, or 
for any outcomes related to the use of the contents of this book and take no responsibility for the use of the products and procedures described. Treat-
ments and side effects described in this book may not be applicable to all people; likewise, some people may require a dose or experience a side effect 
that is not described herein. Drugs and medical devices are discussed that may have limited availability controlled by the Food and Drug Administra-
tion (FDA) for use only in a research study or clinical trial. Research, clinical practice, and government regulations often change the accepted standard 
in this field. When consideration is being given to use of any drug in the clinical setting, the health care provider or reader is responsible for determin-
ing FDA status of the drug, reading the package insert, and reviewing prescribing information for the most up-to-date recommendations on dose, pre-
cautions, and contraindications, and determining the appropriate usage for the product. This is especially important in the case of drugs that are new or 
seldom used.

Production Credits
Chief Executive Officer: Clayton Jones 
Chief Operating Officer: Don W. Jones, Jr.
President, Higher Education and Professional Publishing: Robert W. Holland, Jr.
V.P., Sales: William J. Kane
V.P., Design and Production: Anne Spencer
V.P., Manufacturing and Inventory Control: Therese Connell
Publisher: David Cella
Associate Editor: Maro Gartside
Production Manager: Julie Champagne Bolduc

Production Assistant: Jessica Steele Newfell
Marketing Manager: Grace Richards
Manufacturing and Inventory Control Supervisor: Amy Bacus
Interior Design and Composition: Shawn Girsberger
Cover and Title Page Design: Kristin E. Parker
Cover Image: © Gary Cookson/ShutterStock, Inc.
Printing and Binding: Replika Press
Cover Printing: Replika Press

Library of Congress Cataloging-in-Publication Data
Glynn, Paul E.
  Clinical prediction rules : a physical therapy reference manual / Paul E. Glynn, P. Cody Weisbach.
       p. ; cm.
  Includes bibliographical references and index.
  ISBN 978-0-7637-7518-6 (pbk. : alk. paper)
 1.  Physical therapy—Handbooks, manuals, etc. 2.  Medical protocols—Handbooks, manuals, etc.  I. Weisbach, P. Cody (Philip Cody) II. Title.
  [DNLM: 1.  Musculoskeletal Diseases—rehabilitation—Adult—Handbooks. 2.  Decision Support Techniques—Adult—Handbooks. 3.  Physical 
Therapy Modalities—Adult—Handbooks.  WE 39 G568c 2010]
  RM701.G57 2010
  615.8'2—dc22

                                                                                                                                           2009031528

6048
Printed in India
13  12  11  10  09    10  9  8  7  6  5  4  3  2  1

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



To my wife, Buquet, and my daughter, Emma— 
thank you for your love, support, and patience.  

You mean the world to me.
PG

1
For Cara . . . my favorite.

CW

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  vii 

B r i e f  Co n t e n t s

Chapter

1 Introduction 1

2 How to Use This Book 19

3 Statistics 23

4 Screening 35

5 Cervicothoracic Region and Temporomandibular Joint 93

6 Upper Extremities 119

7 Lumbopelvic Region 145

8 Lower Extremities 179

9 Case Studies 215

Appendix

A CPR Quality Scores of Level IV Prognostic Studies 237

B CPR Quality Scores of Level IV Intervention Studies 238

C Quality Assessment of Diagnostic CPRs 240

D CPR Quality Scores of Interventional Validation Studies 241

E CPR Decision-Making Algorithm 242

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  ix 

Co n t e n t s

Foreword	 xxi
Acknowledgments	 xxiii
Introduction by the Series Editor	 xxv
About the Authors	 xxix

1 Introduction 1

Definition	 2
CPR Development	 2

Derivation	 3
Validation	 5
Impact Analysis	 6

Summary	 7
Common Methodological Shortcomings of CPR Derivation Studies	 7

Study Design	 7
Sample	 8
Variable Selection	 8
Blinding	 9
Outcome Measurement	 9
Statistical Reporting	 10
Reliability of Predictor Tests and Measures	 10

CPR Quality Assessment	 11

2 How to Use This Book 19

3 Statistics 23

Common Statistical Parameters in Diagnostic Accuracy Studies	 24
Sensitivity and Specificity	 24
Likelihood Ratios	 26
Confidence Intervals	 29
Reliability	 30

Statistics Used in CPR Derivation	 30
T-Test and Chi-Square	 30
Receiver Operating Characteristic Curve	 31
Multivariate Analysis	 31

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



x  ❙ Contentsx  ❙

4 Screening 35

Fracture	 36
Radiography of the Midfoot and Ankle	 36

Predictor Variables (Ankle)	 36
Predictor Variables (Foot)	 36
Clinical Bottom Line	 36
Examination	 36
Study Specifics	 38

Fracture	 43
Radiography of the Knee After Acute/Blunt Injury	 43

Predictor Variables	 43
Clinical Bottom Line	 43
Examination	 43
Study Specifics	 45

Fracture	 48
Radiography of the Knee After Acute/Blunt Injury	 48

Predictor Variables	 48
Clinical Bottom Line	 48
Study Specifics	 48

Fracture	 50
Indications for Cervical Spine Radiography	 50

Predictor Variables	 50
Clinical Bottom Line	 50
Study Specifics	 51

Head Injury	 53
Indications for Computed Tomography (CT) Scan After Head Injury	 53

Predictor Variables	 53
Clinical Bottom Line	 53
Examination	 53
Study Specifics	 54

Head Injury	 56
Computed Tomography (CT) in Patients with Minor Head Injury	 56

Predictor Variables	 56
Clinical Bottom Line	 56
Study Specifics	 56

Head Injury	 60
Computed Tomography (CT) in Patients with Minor Head Injury	 60

Predictor Variables	 60

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  xi Contents ❙  xi 

Clinical Bottom Line	 60
Study Specifics	 61

Osteoporosis	 63
Bone Densitometry in Women	 63

Predictor Variables	 63
Clinical Bottom Line	 63
Study Specifics	 63

Osteoporosis	 66
Bone Densitometry in Women	 66

Predictor Variables	 66
Example of the Scoring System	 66
Clinical Bottom Line	 66
Study Specifics	 67

Osteoporosis	 70
Bone Densitometry in Women	 70

Predictor Variables	 70
Example of Scoring	 70
Clinical Bottom Line	 70
Study Specifics	 70

Osteoporosis	 73
Bone Densitometry in Men	 73

Predictor Variables	 73
Clinical Bottom Line	 73
Study Specifics	 73

Venous Thromboembolism	 75
Clinical Identification of Lower Extremity  

Deep-Vein Thrombosis (DVT)	 75
Predictor Variables	 75
Clinical Bottom Line	 75
Study Specifics	 76

Venous Thromboembolism	 80
Percent Probability of an Upper Extremity  

Deep-Vein Thrombosis (DVT)	 80
Predictor Variables	 80
Clinical Bottom Line	 80
Study Specifics	 80

Venous Thromboembolism	 82
Clinical Identification of Pulmonary Embolism (PE)	 82

Predictor Variables	 82

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



xii  ❙ Contentsxii  ❙

Clinical Bottom Line	 82
Study Specifics	 82

Venous Thromboembolism	 86
Determining Probability for Pulmonary Embolism (PE)	 86

Predictor Variables	 86
Clinical Bottom Line	 86
Study Specifics	 87

Peripheral Neuropathy	 89
Clinical Identification of Peripheral Neuropathy Among Older Persons	 89

Predictor Variables	 89
Clinical Bottom Line	 89
Examination	 89
Study Specifics	 91

5 Cervicothoracic Region and Temporomandibular Joint 93

Diagnostic	 94
Diagnosis of Cervical Radiculopathy	 94

Predictor Variables	 94
Clinical Bottom Line	 94
Examination	 94
Study Specifics	 96

Prognostic	 98
Prediction of Persistent Whiplash-Associated Disorders (WAD)	 98

Predictor Variables	 98
Clinical Bottom Line	 98
Study Specifics	 98

Prognostic	 100
Predicting Short-Term Outcomes with Cervical Radiculopathy	 100

Predictor Variables	 100
Clinical Bottom Line	 100
Study Specifics	 100

Interventional	 102
Cervical Manipulation for Mechanical Neck Pain	 102

Predictor Variables	 102
Clinical Bottom Line	 102
Intervention	 102
Study Specifics	 103

Interventional	 105
Thoracic Manipulation for Mechanical Neck Pain	 105

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  xiii Contents ❙  xiii 

Predictor Variables	 105
Clinical Bottom Line	 105
Examination	 105
Intervention	 106
Study Specifics	 108

Interventional	 109
Treatment of Trigger Points for Chronic Tension-Type Headache	 109

Predictor Variables	 109
Clinical Bottom Line	 109
Intervention	 109
Study Specifics	 110

Interventional	 111
Cervical Traction for Mechanical Neck Pain	 111

Predictor Variables	 111
Clinical Bottom Line	 111
Examination	 111
Intervention	 113
Study Specifics	 115

Interventional	 116
Prediction of Benefit or No Benefit with Occlusal Splint for  

Temporomandibular (TMJ) Pain	 116
Predictor Variables	 116
Significant Predictor Variables of Failure	 116
Clinical Bottom Line	 116
Intervention	 116
Study Specifics	 116

6 Upper Extremities 119

Diagnostic	 120
Diagnosis of Subacromial Impingement Syndrome and  

Full-Thickness Rotator Cuff Tear in Patient with Shoulder Pain	 120
Predictor Variables for Impingement Syndrome	 120
Predictor Variables for Full-Thickness Rotator Cuff Tear	 120
Clinical Bottom Line	 120
Examination	 120
Study Specifics	 122

Diagnostic	 124
Diagnosis of Rotator Cuff Tears	 124

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



xiv  ❙ Contentsxiv  ❙

Predictor Variables	 124
Clinical Bottom Line	 124
Examination	 124
Study Specifics	 125

Diagnostic	 126
Diagnosis of Carpal Tunnel Syndrome (CTS)	 126

Predictor Variables	 126
Clinical Bottom Line	 126
Examination	 126
Study Specifics	 126

Diagnostic	 128
The American College of Rheumatology Criteria for the  

Classification of Osteoarthritis (OA) of the Hand	 128
Predictor Variables	 128
Clinical Bottom Line	 128
Study Specifics	 128

Prognostic	 130
Prediction of Persistent Shoulder Pain	 130

Predictor Variables: Persistent Shoulder Symptoms at 6 Weeks	 130
Predictor Variables: Persistent Shoulder Symptoms at 6 Months	 130
Clinical Bottom Line	 131
Examination	 131
Study Specifics	 131

Interventional	 133
Mobilization with Movement (MWM) and Exercise for Lateral  

Epicondylalgia	 133
Predictor Variables	 133
Clinical Bottom Line	 133
Intervention	 133
Study Specifics	 136

Interventional	 138
Cervicothoracic Manipulation for Shoulder Pain	 138

Predictor Variables	 138
Clinical Bottom Line	 138
Examination	 138
Intervention	 140
Study Specifics	 144

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  xv Contents ❙  xv 

7 Lumbopelvic Region 145

Diagnostic	 146
Diagnosis of Patients with Lumbar Spinal Stenosis (LSS)	 146

Predictor Variables	 146
Clinical Bottom Line	 146
Study Specifics	 146

Diagnostic	 148
Diagnosis of Pain Originating from the Sacroiliac Joint (SIJ)	 148

Predictor Variables	 148
Clinical Bottom Line	 148
Examination	 148
Study Specifics	 151

Prognostic	 152
Diagnosis of Ankylosing Spondylitis (AS)	 152

Predictor Variables	 152
Clinical Bottom Line	 152
Study Specifics	 152

Prognostic	 154
Prediction of Recovery in Patients with Low Back Pain (LBP)	 154

Predictor Variables	 154
Clinical Bottom Line	 154
Intervention	 154
Study Specifics	 154

Interventional	 156
Lumbar Stabilization for Low Back Pain	 156

Predictor Variables of Success	 156
Predictor Variables of Nonsuccess	 156
Clinical Bottom Line	 156
Examination	 156
Intervention	 158
Study Specifics	 158

Interventional	 160
Lumbar Manipulation for Acute Low Back Pain (Success)	 160

Predictor Variables	 160
Clinical Bottom Line	 160
Examination	 160

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



xvi  ❙ Contentsxvi  ❙

Intervention	 161
Study Specifics	 162

Interventional	 164
Lumbar Manipulation for Acute Low Back Pain (Failure)	 164

Significant Predictor Variables Independently Associated  
with Failure	 164

Clinical Bottom Line	 164
Examination	 164
Intervention	 166
Study Specifics	 166

Interventional	 168
Prone Lumbar Mechanical Traction in Patients with Signs of  

Nerve Root Compression	 168
Predictor Variables	 168
Clinical Bottom Line	 168
Examination	 168
Intervention	 169
Study Specifics	 170

Interventional	 172
Supine Lumbar Mechanical Traction for Low Back Pain (LBP)	 172

Predictor Variables	 172
Clinical Bottom Line	 172
Intervention	 172
Study Specifics	 173

Interventional	 174
Facet Joint Block in Low Back Pain	 174

Predictor Variables	 174
Clinical Bottom Line	 174
Examination	 174
Study Specifics	 175

Interventional	 176
Response to Exercise in Ankylosing Spondylitis (AS)	 176

Predictor Variables	 176
Clinical Bottom Line	 176
Intervention	 176
Study Specifics	 177

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  xvii Contents ❙  xvii 

8 Lower Extremities 179

Diagnostic	 180
The American College of Rheumatology Criteria for the  

Classification of Osteoarthritis (OA) of the Hip	 180
Predictor Variables	 180
Clinical Bottom Line	 180
Examination	 180
Study Specifics	 182

Diagnostic	 183
Diagnosis of Hip Osteoarthritis (OA)1 	 183

Predictor Variables	 183
Clinical Bottom Line	 183
Examination	 183
Study Specifics	 184

Diagnostic	 186
The American College of Rheumatology Criteria for  

the Classification of Osteoarthritis (OA) of the Knee	 186
Predictor Variables	 186
Predictor Variables plus Radiography	 186
Clinical Bottom Line	 186
Study Specifics	 186

Diagnostic	 188
Diagnosis of Knee Effusion	 188

Predictor Variables	 188
Clinical Bottom Line	 188
Examination	 188
Study Specifics	 189

Diagnostic	 190
Diagnosis of Medial Collateral Ligament (MCL) Tear for Patients  

with Knee Pain	 190
Predictor Variables	 190
Clinical Bottom Line	 190
Examination	 190
Study Specifics	 191

Interventional	 192
Lumbar Manipulation in Patellofemoral Pain Syndrome (PFPS)	 192

Predictor Variables	 192

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



xviii  ❙ Contentsxviii  ❙

Clinical Bottom Line	 192
Examination	 192
Intervention	 194
Study Specifics	 194

Interventional	 196
Patellar Taping for Patellofemoral Pain Syndrome (PFPS)	 196

Predictor Variables	 196
Clinical Bottom Line	 196
Examination	 196
Intervention	 197
Study Specifics	 198

Interventional	 199
Orthotics in Patients with Patellofemoral Pain Syndrome (PFPS)	 199

Predictor Variables	 199
Clinical Bottom Line	 199
Intervention	 199
Study Specifics	 199

Interventional	 201
Prefabricated Orthotics and Modified Activity for Individuals  

with Patellofemoral Pain Syndrome (PFPS)	 201
Predictor Variables	 201
Clinical Bottom Line	 201
Examination	 201
Intervention	 203
Study Specifics	 203

Interventional	 204
Hip Mobilization in Knee Osteoarthritis (OA)	 204

Predictor Variables	 204
Clinical Bottom Line	 204
Examination	 204
Intervention	 206
Study Specifics	 207

Interventional	 209
Manual Therapy and Exercise After Inversion Ankle Sprain	 209

Predictor Variables	 209
Clinical Bottom Line	 209
Examination	 209
Intervention	 210
Study Specifics	 214

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  xix Contents ❙  xix 

9 Case Studies 215

Cervicothoracic Spine	 216
Historical Exam	 216
Physical Exam	 216
Clinical Decision Making	 217
Diagnosis/Classification	 217
Prognosis	 217
Interventions	 218
Discussion	 219

Knee	 221
Historical Exam	 221
Physical Exam	 221
Clinical Decision Making	 222
Diagnosis	 222
Intervention	 223
Discussion	 224

Lumbar Spine	 226
Historical Exam	 226
Physical Exam	 226
Special Tests 	 227
Clinical Decision Making	 227
Diagnosis/Classification	 227
Prognosis	 228
PT Classification/Treatment	 228
Discussion	 230

Foot/Ankle	 233
Historical Exam	 233
Physical Exam	 233
Clinical Decision Making	 234
Diagnosis	 234
Discussion	 235

  A CPR Quality Scores of Level IV Prognostic Studies 237

  B CPR Quality Scores of Level IV Intervention Studies 238

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



xx  ❙ Contentsxx  ❙

  C Quality Assessment of Diagnostic CPRs 240

  D CPR Quality Scores of Interventional Validation Studies 241

  E CPR Decision-Making Algorithm 242

Index	 243

© Jones and Bartlett Publishers, LLC. NOT FOR SALE OR DISTRIBUTION



❙  xxi 

F o r e w o r d

Clinical Prediction Rules: A Physical Therapy Reference Manual by Drs. Paul Glynn 
and P. Cody Weisbach will make a substantial and timely contribution to the physi-
cal therapy profession. The profession recently experienced an influx in the develop-
ment of clinical prediction rules (CPRs), which provide physical therapists with an 
evidence-based tool to assist in patient management when determining a particular 
diagnosis or prognosis, or when predicting a response to a particular intervention. 
Clinicians often are left without evidence to guide clinical decision making. CPRs 
make terrific contributions to the evidence available to physical therapists and will 
greatly enhance the quality of care provided to patients. Drs. Glynn and Weisbach 
have taken the first step in the much-needed process of ensuring that CPRs are used 
on a consistent basis. They have provided a user-friendly guide to understanding the 
principles and utilization of CPRs in physical therapy practice. Furthermore, Clini-
cal Prediction Rules: A Physical Therapy Reference Manual provides an extensive list 
of CPRs that have been developed and the potential implications for the patients 
whom physical therapists treat.

Despite the increasing popularity of CPRs, they are not without limitations and 
should be subjected to the scientific scrutiny of continued methodologically sound 
research. The authors of this text have clearly identified that CPRs in the initial 
stage of development should be used with caution and only within the context of 
the existing risks and benefits. Evidence provided through the use of uncontrolled 
cohort studies—which often are used in the development of CPRs—should not be 
defended as an endpoint but rather as the first step in the research process. Despite 
the fact that the majority of CPRs useful to physical therapists exist in the initial 
stages of development, in the absence of strong evidence, they are capable of pro-
viding useful information to the clinician that may in turn enhance patient out-
comes. The authors have provided readers with all of the tools necessary to decide 
whether a CPR is appropriate for the patient sitting before them. Furthermore, this 
text lucidly identifies common methodological flaws associated with CPR studies 
and provides a quality assessment score for all derivation-level studies of which an 
assessment tool exists. This will greatly enhance the ability of physical therapists to 
critique CPRs and determine their applicability to clinical practice. Drs. Glynn and 
Weisbach emphasize the need to determine a rule’s accuracy in different practice 
settings and its impact on outcomes of care and costs. The caveat is that clinicians 
cannot be entirely confident in the accuracy of a rule’s use until more definitive 
validation studies are completed. For this reason, the authors did not include CPRs 
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that have not been validated if the magnitude of the decision being made is such 
that the risk of making an inaccurate decision exceeds the potential benefits (e.g., 
the potential of a false negative for cervical spine fracture).

Clinical prediction rules should not be construed as removal of the clinical 
decision-making process from physical therapist practice. Instead, they should be 
used to eliminate some of the uncertainty that occurs with each and every clinical 
encounter and to provide a level of evidence on which clinicians can make decisions 
with adequate confidence. Sticking with the principles of evidence-based practice, 
the authors encourage therapists to incorporate the best available evidence (includ-
ing CPRs) combined with clinical expertise and patient values to enhance the over-
all quality of care provided to individual patients.

I am certain we will continue to see the use of CPRs assist in advancing clinical 
practice in the physical therapy profession. Because it will be increasingly difficult 
for busy clinicians to stay abreast of the current best evidence, this text will assist in 
alleviating the complicated process of synthesizing the evidence. Clinical Prediction 
Rules: A Physical Therapy Reference Manual provides a succinct and clear guide to the 
use of CPRs in clinical practice and will prove an invaluable tool for both students 
and physical therapists in maximizing the quality of care provided to patients. This 
text is much more than a compendium of CPRs, and it will serve to improve the 
understanding of the clinical implications of CPRs and should enhance the transla-
tion of evidence to clinical practice. The authors should be congratulated, as the 
text clearly achieves its goal of serving as a clinical resource and reference manual 
to a collection of clinical prediction rules pertinent to the outpatient, orthopaedic 
physical therapist.

Joshua A. Cleland, PT, PhD
Professor
Franklin Pierce University
Concord, New Hampshire
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I n t r o d u c t i o n  by  t h e  S e r i e s  E d i to r

I think it is safe to say that the advent of clinical prediction rules has caused quite 
a stir in the orthopaedic physical therapy world. Clinical prediction rules are 
decision-making tools that contain predictor variables obtained from patient his-
tory, examination, and simple diagnostic tests; they can assist in making a diagnosis, 
establishing a prognosis, or determining appropriate management strategies.1 In 
other words, clinical prediction rules (CPRs) are diagnostic, prognostic, or interven-
tional/prescriptive. To date, the large majority of clinical prediction rules within the 
physical therapy literature are prescriptive in nature. Prescriptive clinical prediction 
rules are an exponent of the treatment-based system. In this type of diagnostic classi-
fication system, a cluster of signs and symptoms from the patient history and physi-
cal examination is used to classify patients into subgroups with specific implications 
for management.2 As such, it produces homogeneous subgroups where all subjects 
within that group are expected to respond favorably to a matched intervention. All 
orthopaedic physical therapists will be able to recall various systematic reviews and 
meta-analyses published in leading biomedical journals that have indicated interven-
tions that we know to be effective in our everyday clinical practice. These reviews 
are either no more effective than the standard of care or have an effect size similar 
to placebo interventions. A 2003 meta-analysis showing a lack of evidence for the 
use of manipulation in the management of patients with low back pain can serve as 
an often-referenced illustration.3 Not that this finding should surprise us: If studies 
included in a systematic review or meta-analysis use no patient classification other 
than a broad category of nonspecific regional pain, the resultant heterogeneous study 
samples pretty much preclude finding real effects of even the most effective inter-
vention.4 Their ability to identify homogeneous subgroups immediately makes the 
development and validation of prescriptive clinical prediction rules a priority for our 
profession. As Clinical Prediction Rules: A Physical Therapy Reference Manual shows, 
many researchers have indeed recognized this importance, and the result is the 
impressive number of clinical prediction rules presented in this text.

So why has the development and application of clinical prediction rules, par-
ticularly prescriptive rules, led to such controversy in orthopaedic physical therapy? 
One obvious reason is the fear that such rules may lead to a loss of autonomy with 
regard to clinical decision making. In this context, the choice of the word prescrip-
tive has been less than fortuitous. And, admittedly, this fear is grounded in reality. 
Colleagues have told me that some healthcare organizations instituted company-
wide educational programs and policies that (inappropriately and prematurely) 
positioned the application of nonvalidated clinical prediction rules as the new 
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standard of care. As with any research, there is the potential that interested third 
parties use their findings to inappropriately limit care and reimbursement. Another 
reason for this fear is that clinical prediction rules may seem hard to integrate with 
the mechanism-based classification system still used as the predominant paradigm 
by many orthopaedic physical therapists today. This paradigm is based on the prem-
ise that impairments identified during examination are the cause of musculoskel-
etal pain and dysfunction; interventions aimed at resolving these impairments are 
assumed to lead to decreased pain and increased function.5

Why is—despite these concerns—this book a worthwhile text that should ide-
ally be included in the professional library of all orthopaedic physical therapists as 
well as of other conservative musculoskeletal care providers? First, clinical predic-
tion rules were never intended to replace mechanism-based decision making. As 
with all research, we need to take into account external validity, which means that 
we can only apply clinical prediction rule research to patient populations that are 
sufficiently similar to the populations in which the tool was developed or validated. 
Acknowledging that the majority of clinical decisions will still be made using 
the mechanism-based paradigm, clinical prediction rules simply provide us with 
another tool for a specific subpopulation, albeit that for this subpopulation it pro-
vides a higher level of support from research evidence than does reasoning using the 
mechanism-based paradigm. However, to appropriately use this extra tool in our 
clinical toolbox, we need to know about content and relevance to our clinical prac-
tice of the clinical prediction rule. Second, any clinician will want to guard against 
misinterpretation and misuse of this tool for the purpose of limiting therapist 
autonomy and patient care. This means we need to be aware of limitations not only 
relevant to the individual rules but also inherent in the research process involved in 
deriving and validating these rules.

Clinical Prediction Rules: A Physical Therapy Reference Manual provides ready 
access to the clinical prediction rules relevant to orthopaedic clinical practice. It 
starts with a discussion of rules used for screening patients for the need for referral, 
followed by a presentation of rules organized by body region, and further divided 
into diagnostic, prognostic, and interventional rules. Taking into account the dire 
consequences of incorrect decisions during the screening portion of the examina-
tion, only screening rules that have undergone broad-based validation are included. 
An in-depth but accessible discussion of the research process, common method-
ological shortcomings in clinical prediction rule research, and relevant statistics 
provide the clinician with the tools required for critical analysis and appropriate 
application. Methodological quality scores are provided for prognostic and prescrip-
tive rules and for validation studies. In the absence of a validated methodologi-
cal quality assessment tool for diagnostic studies, the authors have proposed and 
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provided a quality checklist for such studies. This allows for further critical inter-
pretation by the clinician interested in application of the rules in clinical practice. 
Current, evidence-informed, and patient-centered clinical practice in orthopaedic 
physical therapy and other conservative musculoskeletal care professions requires 
the clinician to provide care based on an integration of current best research evi-
dence, clinician expertise, and patient preferences. This text provides not only the 
current best evidence but also adds to clinician expertise by providing the tools 
required for critical analysis of this evidence. Finally, by providing the clinician with 
the knowledge required to educate the patient with regard to appropriate interpre-
tation of clinical prediction rules, it also allows for truly informed patient input in 
the clinical decision-making process.

Peter A. Huijbregts, PT, MSc, MHSc, DPT, OCS, FAAOMPT, FCAMT
Series Editor, Contemporary Issues in Physical Therapy and Rehabilitation 

Medicine
Victoria, British Columbia, Canada
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