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Spinal manipulation for low back complaints is an intervention supported by randomized clinical
trials and its use recommended by clinical practice guidelines. Physical therapists in this country
and internationally have used thrust spinal manipulation at much lower-than-expected rates,
despite evidence supporting its efficacy for the treatment of acute low back pain (LBP). The
purpose of this clinical commentary is to describe a physical therapist professional degree
curriculum in thrust spinal manipulation and outline a method of monitoring ongoing student
performance during the clinical education experience. Increased emphasis on evidence-based
decision making and on the psychomotor skills of thrust spinal manipulation was introduced into
a physical therapist professional degree curriculum. As part of ongoing student performance
monitoring, physical therapy students on their first full-time (8-week) clinical education experi-
ence, collected practice pattern and outcome data on individuals with low back complaints. Eight
of 18 first-year students were in outpatient musculoskeletal clinical settings and managed 61
individuals with low back complaints. Patients were seen for an average (±SD) of 6.2 ± 4.0 visits.
Upon initial visit the student therapists employed spinal manipulation at a rate of 36.2% and
spinal mobilization at 58.6%. At the final visit, utilization of manipulation and mobilization
decreased (13% and 37.8%, respectively), while the utilization of exercise interventions increased,
with 75% of patients receiving some form of lumbar stabilization training. Physical therapist
students used thrust spinal manipulation at rates that are more consistent with clinical practice
guidelines and substantially higher then previously reported by practicing physical therapists.
Education within an evidence-based framework is thought to contribute to practice behaviors and
outcomes that are more consistent with best practice guidelines. J Orthop Sports Phys Ther
2006;36(8):577-587. doi:10.2519/jospt.2006.2159
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Spinal manipulation
(thrust and nonthrust) is
an intervention used by
physical therapists in the
treatment of individuals

with LBP, for which there is evi-
dence to support its use.37,40 Sev-
eral randomized trials have found
spinal manipulation to be more
effective than placebo or other
interventions.15,18,31,43 Based on
the evidence supporting its use,
clinical practice guidelines in the
United States,6 New Zealand,30

United Kingdom,40 and several
other nations recommend manipu-
lation for patients with acute LBP
who do not demonstrate neuro-
logical deficits. Recently, a large-
scale randomized controlled trial
demonstrated that spinal manipu-
lation or spinal manipulation
coupled with exercise improved
back function at 3 months and 1
year.5 Furthermore, manipulation
alone was more cost effective than
manipulation followed by exer-
cise.4 The use of the term thrust
spinal manipulation in this paper
refers to a high-velocity low-
amplitude spinal manipulation
procedure, and is to be distin-
guished from other manual
therapy procedures that do not
include a thrust component.
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Despite evidence that suggests manipulation is an
effective and potentially cost-saving intervention for
patients with LBP, it seems to be underutilized by
physical therapists, when compared to utilization
rates of other interventions that have little to no
evidence to support their use. Jette and Delitto26

reviewed 1279 episodes of care for patients with LBP
receiving physical therapy. The authors reported that
manipulation was utilized at a rate of 3.7% during
the initial stage of care.26 Interventions with little
supporting evidence were utilized at much higher
rates during the initial stage. These interventions
included mobilization (27.2%), heat (79.1%), electri-
cal stimulation (39.6%), and flexibility exercises
(75.1%).26 Additional studies of practice patterns
both within and outside of the United States also
report low rates of utilization of spinal manipulation
by physical therapists for patients with LBP.22,23,25,27

Although the optimal rate for use of manipulation is
not known, it is reasonable to expect that the
utilization of manipulation would exceed that of
interventions without supporting evidence, if thera-
pists are choosing to practice in an evidence-based
manner. Previous studies that have sought to identify
subgroups of patients with LBP have reported that
35% to 48% of patients referred to physical therapy
are likely to respond to spinal manipulation,9,19,20

suggesting that manipulation is being underutilized
in clinical practice.

One explanation for the low utilization of manipu-
lation relative to other interventions with little sup-
porting evidence may be a lack of understanding of
what constitutes current best evidence and the role of
evidence in clinical decision making. Li and Bombar-
dier28 surveyed 569 physical therapists in Canada
regarding their treatment beliefs and recommenda-
tions for patients with LBP. Overall, 30% of the
therapists surveyed reported that they believed spinal
manipulation to be an effective treatment in the
management of most patients with LBP. The percent-
age of respondents expressing a belief in the effec-
tiveness of several interventions lacking evidence for
effectiveness was much higher, including ice (82%),
heat (66%), electrical stimulation (53%), and me-
chanical traction (36%),28 indicating a lack of knowl-
edge of the current evidence.

Connolly et al11 surveyed 115 physical therapists 12
months after graduating from their professional train-
ing regarding their attitudes towards research and
evidence-based practice. Several questions were asked
about what should form the basis of clinical practice.
Agreement with the statement that clinical practice
should be based on published evidence was no
different than agreement with the statement that
practice should be based on what has been used over
the years and what experts recommend, indicating a
lack of understanding of the role of evidence in
clinical decision making.11

Changing attitudes towards the use of evidence-
based interventions and practice guidelines have
been the subject of numerous studies in the medical
literature.14 The general consensus of these studies
indicate that traditional continuing education based
on lectures or written dissemination of information
to practicing clinicians is ineffective for changing
behaviors.13,14,34 However, interactive continuing
medical education sessions that provide an opportu-
nity to practice skills can effect change in profes-
sional practice and, on occasion, healthcare
outcomes.13 Turner and Whitfield36 surveyed physical
therapists in the United Kingdom and Australia to
ascertain the basis on which therapists made deci-
sions to use an intervention. The most common
reasons given by respondents were that they were
taught the intervention in their initial training and
had used the intervention in their prior experience.36

The optimal time to influence clinical decision mak-
ing may, therefore, be during the physical therapist
professional degree program. Because of the influ-
ence first professional education has on future clin-
ical decision making, the Manipulation Education
Manual for Physical Therapists Professional Degree
Programs (MEM) was developed to support the
ongoing efforts in physical therapist education pro-
grams to provide appropriate, evidence-based instruc-
tion in thrust manipulation.2 The remainder of this
commentary will briefly describe a physical therapist
professional degree curriculum in thrust spinal ma-
nipulation and a method of outcome monitoring to
evaluate student performance during their clinical
experiences.

FIRST PROFESSIONAL DEGREE CURRICULUM

Musculoskeletal Component of the Curriculum

The US Army-Baylor University Graduate Program
in Physical Therapy uses a regionally based
musculoskeletal curriculum that begins with the
lower extremity course in the first semester and spine
and upper extremity courses in the second and third
semesters. In a regional-based curriculum, all
anatomy, physical therapy procedures, and physical
therapy management course materials related to a
particular region (ie, hip region, knee region) are
presented concomitantly. Throughout all components
of the curriculum, a specific emphasis has been
placed on the knowledge, skills, and attributes neces-
sary to be a lifelong learner and an evidence-based
practitioner. In particular, literature searching and
critical appraisal skills in the context of the related
body region are stressed. In the spine region, the
course focuses on low back disorders, emphasizing
those examination and therapeutic procedures that
have moderate to good evidence supporting their
use. Due to the evidence available at the time
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supporting the use of manipulation for acute
LBP,6,30,40 clinical examination, decision-making skills,
and the development of psychomotor skills related to
thrust spinal manipulation intervention are empha-
sized.

Laboratory sessions are conducted in an interactive
and problem-solving fashion. A student is randomly
assigned to demonstrate the physical examination
process to the group. The other students provide
performance critique and feedback. The focus then
shifts to the search and analysis of the current best
evidence for managing LBP. The starting point is the
various clinical practice guidelines, with concurrent
student searches for clinical trials published since the
release of the practice guidelines. Evidence for clin-
ical decision making, including the integration of
clinical prediction rules, is also stressed. The inad-
equacy of the pathoanatomical model is highlighted
and emphasis is placed on classifying and subgroup-
ing patients based on a broader biopsychosocial
model of LBP.38,39

THRUST SPINAL MANIPULATION: TEACHING A
PSYCHOMOTOR SKILL

Step 1. Clinical Reasoning

The first step in teaching thrust spinal manipula-
tion as a clinical skill is teaching the student to
identify patients with LBP who are most likely to
respond to the intervention. Though many theoreti-
cal approaches for identifying patients likely to ben-
efit from thrust spinal manipulation have been
proposed,12,29 there is little evidence to support any
single approach. These approaches frequently incor-
porate complex diagnostic schemes based on
pathoanatomical and biomechanical theories that uti-
lize various examination procedures to identify a
pathological motion segment or a biomechanical
dysfunction, towards which a manipulation technique
is then directed. However, relevant pathoanatomical
mechanisms can be identified in only a small percent-
age of patients with LBP,1 and many of the tests
proposed to identify biomechanical dysfunction are
of questionable reliability and validity.16,17,35 Further-
more, complex biomechanical theories often leave
the student (and clinician) with the notion that there
are a nearly infinite number of clusters of signs and
symptoms a patient may demonstrate, with each
pattern of findings being pathognomonic of a par-
ticular manipulative technique.

Numerous thrust spinal manipulation techniques
have been described. One technique that has been
specifically examined in the literature is described as
a lumbopelvic region manipulation proposed to af-
fect primarily the sacroiliac area (Appendix A). This
technique has been explicitly studied and found to
be more effective than alternative exercise interven-

tions.10,15,18 Furthermore, we have subsequently pub-
lished a clinical prediction rule that describes the
clinical characteristics of patients with LBP who are
likely to respond to this particular technique19 and
the rule has been validated in a multicentered
clinical trial.10 Because of the supporting evidence,
we believe that this technique should be taught in an
evidence-based curriculum. Students are taught to
identify patients likely to benefit from thrust spinal
manipulation based on the clinical prediction rule,
instead of relying on theories and tests with dubious
validity.

Step 2. Skill Acquisition

Most manipulation techniques have not been stud-
ied in isolation in the way that the lumbopelvic
region technique has been and, therefore, the faculty
has selected a basic or core set of additional proce-
dures that are instructed to the students.42 The
techniques are outlined in Appendix A. With the
exception of the lumbopelvic region manipulation
technique, there is a lack of evidence or prediction
rules to help with identifying which patients are most
appropriate for each technique. Therefore, an
impairment-based model is employed and terminol-
ogy consistent with the movement restriction is em-
ployed. For example, if a patient’s primary
impairment is judged to be flexion as evidenced by
movement patterns, then a manipulation into the
flexion range of motion is selected. An expectation is
that the students demonstrate proficiency early on in
the course with these techniques. Several teaching
methods are used to increase proficiency. In particu-
lar, video augmented instruction is a hallmark of the
course. Each of the techniques is available on the
electronic text42 and students frequently comment on
how this improves their visualization of how to
accomplish the motor skill of the patient setup
procedure. In addition, laboratory instruction breaks
the skills into 2 components, the setup/localization
and the graded oscillations that lead up to high-
velocity thrust manipulation. Students repeatedly go
through the setup/localization with partner and in-
structor feedback. Subsequently, the high-velocity
thrust component is practiced in a ‘‘midrange’’
position to develop the velocity and the control
elements of the skill in a position of relative comfort
for the partner.

Step 3. Determination of Outcomes

A central tenet of evidence-based practice is to
monitor the outcomes of one’s own performance.33

Students are therefore taught principles related to
the determination of the clinical outcomes of their
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treatments. Instruction in principles important to the
selection and interpretation of outcome measures is
primarily provided in the students’ research and
evidence-based practice course work, but is reinforced
in the musculoskeletal curriculum. Key principles
taught in the research curriculum include test-retest
reliability, construct validity, responsiveness, minimum
clinically important change, and minimum detectable
change of outcome measures. Students are also
taught the importance of focusing on patient-
centered measures, such as disability scales, instead of
impairment outcomes such as range of motion for
monitoring outcomes. Application of these key con-
cepts for patients with LBP is provided in the
musculoskeletal curriculum. The modified Oswestry
Disability Index (ODI)21 is a disability scale for
patients with LBP with well-established psychometric
properties32 and is, therefore, used as the outcome
score in all patient examples discussed in class.
Students are taught that the minimum clinically
important change for the ODI is about 6 points,21

and ODI improvements of a magnitude of at least
50% represent successful clinical outcomes.19

Step 4. Skill Assessment and Practical Examination

During subsequent lab sessions, students are ran-
domly drawn to explain the rationale (based on
current best evidence or targeted impairments) for a
previously introduced spinal manipulation procedure.
They are then required to demonstrate the technique
on a laboratory partner. The remaining students and
the faculty member analyze the rationale and the
application of the procedure, then provide critical
feedback. Occasionally, the faculty members will role-
play as a clinical instructor and challenge the student
on their rationale for treatment selection. The final
practical examination includes a patient scenario
where a fellow student acts out the patient part. All
students are tested on a minimum of 3 thrust spinal
manipulation procedures. The criteria for successful
and safe application of the procedures are clearly
stated and failure to meet these criteria results in
student remediation. Failure to successfully perform
the procedures after remediation results in course
failure.

Clinical Education Experience

Throughout the course, published data on lower-
than-expected utilization rates of manipulation in
patients with LBP by physical therapists is presented
and discussed with the students. Students are made
aware that in many instances they will have more
current instruction in thrust spinal manipulation
than their clinical instructors and strategies to over-
come resistance to manipulation by clinical instruc-
tors are provided to the students. Additionally,

students generated ideas on the best ways to encour-
age implementation of evidence-based interventions
at their first clinical education site.

In an effort to foster the students’ practice of
monitoring their own performance, we require stu-
dents during their clinical experience to assess a
minimum number of key examination findings and
outcome variables in every patient with LBP that they
manage. The faculty members for the spine region
determined that the following variables would com-
prise minimum data collection: location of symptoms,
numeric pain rating scale, ODI, and lumbar flexion
and straight leg raise range of motion measured with
a gravity inclinometer.41 The minimum data collec-
tion form with instructions and other data fields is
provided in Appendix B. Students collected these
data for all their patients with LBP at the initial, week
2, and final visits, and entered them into a formatted
spreadsheet they received prior to their clinical expe-
rience. In addition, information regarding interven-
tions rendered, total visits, and type and number of
complications were also entered. This monitoring of
student clinical behaviors was approved by the joint
Brooke Army Medical Center and Wilford Hall Med-
ical Center Institutional Review Board. At the end of
the affiliation students submitted their practice pat-
tern and outcome data to the Research Director
(R.S.W.) for data compilation and analysis.

At the conclusion of the clinical experience, the
faculty and students conduct a postclinical discussion
on strengths and weaknesses of their clinical educa-
tion experience. During this time all students were
verbally queried in a group setting about their
satisfaction with their management of patients with
LBP. The spine region instructors then presented the
results of the groups’ compiled data collection, along
with the types of interventions employed, and com-
pared these data to previously published management
guidelines and practice patterns. Students were then
asked if their initial impressions regarding LBP man-
agement were altered after observing their outcome
data.

INITIAL APPLICATION OF THE EDUCATIONAL
MODEL

Students

Included students were in their first year of a
physical therapist first professional degree program
(MPT program at the time, currently a DPT) at the
US Army-Baylor University Graduate Program in
Physical Therapy. All students contributing data to
this report had successfully completed 2 semesters of
coursework to include courses in evidence-based prac-
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FIGURE 1. Spinal manipulation utilization rates by physical therapists comparing the rates in the United States (Jette and Delitto26), Ireland
(Gracey23), United Kingdom (Frost et al22), and physical therapist students.

tice, introduction to joint mobilization/manipulation,
and a 4-credit course on the evaluation and manage-
ment of spinal disorders.

Patient Care Outcomes

Eight of 18 physical therapy students were in
outpatient musculoskeletal clinical settings that man-
aged individuals with LBP. Minimum data collection
forms were submitted on 61 patients (38 male, 24
female). The patients were on average 34 (SD, ±16)
years old and reported a mean duration of current
low back symptoms of 112 days (median, 42.5 days).
Additionally, 50% had buttock or leg symptoms, and
65% reported a prior episode of LBP. Patients were
seen in physical therapy for an average of 6.2
(SD, ±4.0) visits. Figure 1 compares the thrust spinal
manipulation utilization rates between those previ-
ously reported in the literature and the physical
therapy students. A higher percentage of utilization
was seen in the physical therapy students. The stu-
dents used thrust spinal manipulation 36.2%, 26.1%,
and 13.3% of the time at the initial visit, interim
session, and discharge session, respectively. Figure 2
displays the thrust spinal manipulation and lumbar
stabilization exercise rates across the course of care.
Manipulation procedures were used at a greater rate
early on in the course of care and then reduced, with
lumbar stabilization exercises being the treatment of
choice in the later stages of physical therapy care.

Integration of Thrust Spinal Manipulation Into
Physical Therapist First Professional Education

Curricula require constant adaptation to incorpo-
rate emerging evidence into clinical management
courses. We have briefly described a method of
education in thrust spinal manipulation and a system
to monitor student clinical behavior and patient
outcomes during the clinical experience. The educa-
tional method tries to foster the use of peer-reviewed
evidence when making treatment decisions. In par-
ticular, the course emphasis and laboratory instruc-
tional time focused on interventions with supporting
evidence, whereas procedures with limited evidence
(ie, physical agents, traction) were mentioned but not
emphasized nor practiced in these labs. There is a
myriad of possible thrust and nonthrust spinal ma-
nipulation procedures and an equal number of
paired complex diagnostic decision trees that have
been designed around these procedures. In the
authors’ experience, this has led to ‘‘paralysis by
analysis’’; in other words, if not every physical exami-
nation finding fit into a complex diagnostic decision
tree, the student would choose not to intervene with
thrust spinal manipulation. Therefore, it was agreed
by the faculty to limit the number of manual therapy
procedures used in the course. The procedures
chosen were based on evidence where available,
which was limited with the exception of the
lumbopelvic region manipulation.10,18,19 Other proce-
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dures were selected, based on both an impairment-
based model and the faculty perceptions of the
relative ease of learning these procedures. The stu-
dents described in this report demonstrated utiliza-
tion rates for thrust spinal manipulation and
nonthrust spinal manipulation in patients with LBP
that were substantially higher than previously re-
ported by practicing physical therapists.3,23,26,27 In
addition, the patient outcomes in ROM, pain, and
disability were clinically meaningful (ie, change scores
exceeded the minimum clinically important differ-
ence for these instruments).21 This occurred with no
adverse events reported by the students or clinical
instructors. It is important to note that no cause-
effect relationship can be considered; however, these
results are encouraging and suggest that continued
efforts in this area may be worthwhile.

As physical therapy educators, we believe that a
framework of evidence-based practice must be in-
stilled early on in the physical therapist professional
degree curriculum. This particular example of a
physical therapy intervention has supporting evi-
dence, yet is underutilized, providing an opportunity
for faculty and students to explore the barriers that
prevent the conversion of evidence into clinical
practice. The use of a minimum data collection forms
provides faculty with the opportunity to monitor their
own educational outcomes and assess if teaching
strategies and behaviors are effective in promoting
the desired student clinical decision making. This
process also encourages students to monitor and
reflect on the outcomes of their care, an important
component of evidence-based practice. Patients who
do not achieve a successful outcome provide an
opportunity to examine the clinical decision-making
process and attempt to determine what alternative
strategies may have been more appropriate. The
minimum data forms do not have complete patient
examination data, which may make it difficult to
ultimately determine what the optimal clinical deci-

FIGURE 2. Spinal manipulation and spine stabilization exercise
rates across the course of care.

sion making should have been. Having students
present individual patient case reports with more
complete data may be a strategy to examine the
decision-making process in greater depth.

Additionally, the ability to pool information and
reflect on practice patterns on a larger level at the
conclusion of the clinical experience provides a
mechanism to discuss group- and societal-level deci-
sion making in healthcare. For example, in the
current report we noted that thrust spinal manipula-
tion was used at greater rates early on in the course
of care and then gradually reduced, with an increas-
ing emphasis on stabilization exercises to approxi-
mately 75% by discharge (Figure 2). During the
clinical reflection and review time, the students were
queried on the reported utilization rates of stabiliza-
tion exercises. They were then asked, based on
published research on specific stabilization exercises
demonstrating substantial decreased recurrence
rates,24 how they viewed this utilization rate (eg, is it
too high or too low?). The class and instructors then
looked at the data from the perspective of a third-
party payer or a clinic manager to explore how these
data could be used to improve clinic quality. Future
research should explore in a more formalized man-
ner student clinical decision making in the LBP
population. We are currently developing mechanisms
to monitor student behavior and patient outcomes
across a variety of conditions and with a number of
physical therapist educational programs.

It appears that through education it may be pos-
sible to modify the utilization rates of thrust spinal
manipulation in individuals with LBP; however, it is
unclear if this is occurring on a larger scale. Boisson-
nault and Bryan8 surveyed first professional physical
therapist education programs recognized by the Com-
mission on Accreditation in Physical Therapy Educa-
tion (CAPTE). Fifty-one (44%) programs responding
to the survey included joint manipulation in their
curriculum.8 The 65 (56%) programs not including
joint manipulation in their curriculum reported rea-
sons such as belief that it was not an entry-level skill
(45%), lack of time (26%), lack of qualified faculty
(7%), and perceived lack of scientific evidence re-
garding efficacy (7%).8 More recently, Boissonnault
and Bryan7 described the availability of thrust joint
manipulation clinical education opportunities for
physical therapist professional students. The authors
reported that program academic coordinators of
clinical education cited lack of qualified instructors as
the number-one barrier to finding sites that offered
thrust joint manipulation.7 Furthermore, clinical in-
structors who did not teach thrust joint manipulation
cited reasons that included the belief that it is not an
entry-level skill (57%), lack of qualified staff (53%),
liability concerns (46%), and students not being
academically prepared (41%). Taken in concert,
these surveys7,8 suggest that there continue to be
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barriers between emerging evidence and the incorpo-
ration of evidence into educational systems.

CONCLUSION

Effective management of patients with LBP contin-
ues to be a challenging problem for physical thera-
pists. It appears that thrust spinal manipulation is an
intervention strategy that has some benefits, but is
often used at lower-than-expected rates. Because
therapists tend to practice based on strategies learned
in their professional training, integration of thrust
spinal manipulation into first professional degree
curricula may offer the best opportunity to increase
use of this evidence-based intervention. In contrast to
previous reports, the physical therapist professional
degree students described used thrust spinal manipu-
lation at rates that are more consistent with current
evidence and clinical practice guidelines. The
method of instruction and monitoring of utilization
and outcomes may be an effective way to facilitate
behavior change towards a more evidence-based ap-
proach in the management of low back disorders.
Further research is needed to compare this model
with other teaching methods as well as to assess
longer-term practice pattern behaviors and patient
outcomes.

REFERENCES
1. Abenhaim L, Rossignol M, Gobeille D, Bonvalot Y,

Fines P, Scott S. The prognostic consequences in the
making of the initial medical diagnosis of work-related
back injuries. Spine. 1995;20:791-795.

2. American Physical Therapy Association Manipulation
Task Force MEC. Manipulation Education Manual for
Physical Therapists Professional Degree Programs. Alex-
andria, VA: American Physical Therapy Association;
2004.

3. Armstrong MP, McDonough S, Baxter GD. Clinical
guidelines versus clinical practice in the management of
low back pain. Int J Clin Pract. 2003;57:9-13.

4. BEAM Trial Team. United Kingdom back pain exercise
and manipulation (UK BEAM) randomised trial: cost
effectiveness of physical treatments for back pain in
primary care. BMJ. 2004;329:1381.

5. BEAM Trial Team. United Kingdom back pain exercise
and manipulation (UK BEAM) randomised trial: effec-
tiveness of physical treatments for back pain in primary
care. BMJ. 2004;329:1377.

6. Bigos S, Bowyer O, Braen G, al. Acute Low Back
Problem in Adults. Clinical Practice Guideline No. 14.
Rockville, MD: Agency for Health Care Policy and
Research, Public Health Services; 1994.

7. Boissonnault W, Bryan JM. Thrust joint manipulation
clinical education opportunities for professional degree
physical therapy students. J Orthop Sports Phys Ther.
2005;35:416-423.

8. Boissonnault W, Bryan JM, Fox KJ. Joint manipulation
curricula in physical therapist professional degree pro-
grams. J Orthop Sports Phys Ther. 2004;34:171-178;
discussion 179-181.

9. Brennan GP, Fritz JM, Hunter SJ, Thackeray A, Delitto
A, Erhard RE. Identifying subgroups of patients with
acute/subacute ’’nonspecific’’ low back pain: results of a
randomized clinical trial. Spine. 2006;31:623-631.

10. Childs JD, Fritz JM, Flynn TW, et al. A clinical
prediction rule to identify patients with low back pain
most likely to benefit from spinal manipulation: a
validation study. Ann Intern Med. 2004;141:920-928.

11. Connolly BH, Lupinnaci NS, Bush AJ. Changes in
attitudes and perceptions about research in physical
therapy among professional physical therapist students
and new graduates. Phys Ther. 2001;81:1127-1134.

12. Cyriax JH. Textbook of Orthopaedic Medicine. Balti-
more, MD: Williams & Wilkins; 1976.

13. Davis D, O’Brien MA, Freemantle N, Wolf FM,
Mazmanian P, Taylor-Vaisey A. Impact of formal con-
tinuing medical education: do conferences, workshops,
rounds, and other traditional continuing education ac-
tivities change physician behavior or health care out-
comes? JAMA. 1999;282:867-874.

14. Davis DA, Taylor-Vaisey A. Translating guidelines into
practice. A systematic review of theoretic concepts,
practical experience and research evidence in the
adoption of clinical practice guidelines. Cmaj.
1997;157:408-416.

15. Delitto A, Cibulka MT, Erhard RE, Bowling RW, Tenhula
JA. Evidence for use of an extension-mobilization cat-
egory in acute low back syndrome: a prescriptive
validation pilot study. Phys Ther. 1993;73:216-222;
discussion 223-218.

16. Dreyfuss P, Dryer S, Griffin J, Hoffman J, Walsh N.
Positive sacroiliac screening tests in asymptomatic
adults. Spine. 1994;19:1138-1143.

17. Dreyfuss P, Michaelsen M, Pauza K, McLarty J, Bogduk
N. The value of medical history and physical examina-
tion in diagnosing sacroiliac joint pain. Spine.
1996;21:2594-2602.

18. Erhard RE, Delitto A, Cibulka MT. Relative effectiveness
of an extension program and a combined program of
manipulation and flexion and extension exercises in
patients with acute low back syndrome. Phys Ther.
1994;74:1093-1100.

19. Flynn T, Fritz J, Whitman J, et al. A clinical prediction
rule for classifying patients with low back pain who
demonstrate short-term improvement with spinal ma-
nipulation. Spine. 2002;27:2835-2843.

20. Fritz JM, George S. The use of a classification approach
to identify subgroups of patients with acute low back
pain. Interrater reliability and short-term treatment out-
comes. Spine. 2000;25:106-114.

21. Fritz JM, Irrgang JJ. A comparison of a modified
Oswestry Low Back Pain Disability Questionnaire and
the Quebec Back Pain Disability Scale. Phys Ther.
2001;81:776-788.

22. Frost H, Lamb SE, Doll HA, Carver PT, Stewart-Brown
S. Randomised controlled trial of physiotherapy com-
pared with advice for low back pain. BMJ.
2004;329:708.

23. Gracey JH, McDonough SM, Baxter GD. Physiotherapy
management of low back pain: a survey of current
practice in northern Ireland. Spine. 2002;27:406-411.

24. Hides JA, Jull GA, Richardson CA. Long-term effects of
specific stabilizing exercises for first-episode low back
pain. Spine. 2001;26:E243-248.

25. Jackson D. How is low back pain managed? Retrospec-
tive study of the first 200 patients with low back pain
referred to a newly established community-based phys-
iotherapy department. Physiotherapy. 2001;87:573-581.

J Orthop Sports Phys Ther • Volume 36 • Number 8 • August 2006 583

C
L

IN
IC

A
L

C
O

M
M

E
N

T
A

R
Y



26. Jette AM, Delitto A. Physical therapy treatment choices
for musculoskeletal impairments. Phys Ther.
1997;77:145-154.

27. Jette DU, Jette AM. Physical therapy and health out-
comes in patients with spinal impairments. Phys Ther.
1996;76:930-941; discussion 942-935.

28. Li LC, Bombardier C. Physical therapy management of
low back pain: an exploratory survey of therapist
approaches. Phys Ther. 2001;81:1018-1028.

29. Maitland GD. Vertebral Manipulation. 5th ed. Oxford,
England: Butterworth-Heinemann; 1986.

30. New Zealand Guidelines Group. New Zealand Acute
Low Back Pain Guide. Wellington, NZ: New Zealand
Guidelines Group; 2001.

31. Rasmussen G. Manipulation in treatment of low-back
pain: a randomized clinical trial. Manual Med.
1979;1:8-10.

32. Roland M, Fairbank J. The Roland-Morris Disability
Questionnaire and the Oswestry Disability Question-
naire. Spine. 2000;25:3115-3124.

33. Sackett DL, Richardson W, Rosenberg W, Haynes R.
Evidence-Based Medicine: How to Practice and Teach
EBM. New York, NY: Churchill Livingstone; 2000.

34. Smith F, Singleton A, Hilton S. General practitioners’
continuing education: a review of policies, strategies
and effectiveness, and their implications for the future.
Br J Gen Pract. 1998;48:1689-1695.

35. Strender LE, Sjoblom A, Sundell K, Ludwig R, Taube A.
Interexaminer reliability in physical examination of

patients with low back pain. Spine. 1997;22:814-820.
36. Turner P, Whitfield TW. Physiotherapists’ use of evi-

dence based practice: a cross-national study. Physiother
Res Int. 1997;2:17-29.

37. van Tulder MW, Koes BW, Bouter LM. Conservative
treatment of acute and chronic nonspecific low back
pain. A systematic review of randomized controlled
trials of the most common interventions. Spine.
1997;22:2128-2156.

38. Waddell G. 1987 Volvo award in clinical sciences. A
new clinical model for the treatment of low-back pain.
Spine. 1987;12:632-644.

39. Waddell G, Burton AK. Concepts of rehabilitation for
the management of low back pain. Best Pract Res Clin
Rheumatol. 2005;19:655-670.

40. Waddell G, McIntosh A, Hutchinson A, Feder M, Lewis
M. Low Back Pain Evidence Review. London, UK:
Royal College of General Practitioners; 1999.

41. Waddell G, Somerville D, Henderson I, Newton M.
Objective clinical evaluation of physical impairment in
chronic low back pain. Spine. 1992;17:617-628.

42. Wainner R, Flynn T, Whitman J. Spinal and Extremity
Manipulation: A Basic Skill Set for Physical Therapists.
Fort Collins, CO: Manipulations, Inc; 2001.

43. Wreje U, Nordgren B, Aberg H. Treatment of pelvic
joint dysfunction in primary care: a controlled study.
Scand J Prim Health Care. 1992;10:310-315.

584 J Orthop Sports Phys Ther • Volume 36 • Number 8 • August 2006



Appendix A
Basic or Core Set of Spinal Manipulation Procedures

  
Supine LumboPelvic Thrust Manipulation Sidelying Rotational Thrust Manipulation 

  
Sidelying Extension Thrust Manipulation  Sidelying Flexion Thrust Manipulation 

  
Prone PA Central Mobilization/Manipulation Prone PA Unilateral Mobilization/Manipulation 
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Appendix B
Low Back Pain Minimum Data Collection
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