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Physical Therapists’ Level of McKenzie
Education, Functional Outcomes, and
Utilization in Patients With Low Back Pain

L

ow back pain (LBP) is a common condition with a lifetime
prevalence of approximately 70% in industrialized countries.4
The 1-year prevalence of chronic, impairing LBP has risen
significantly over the years, with continuing high levels of

TTSTUDY DESIGN: Longitudinal, prospective,
observational cohort.

TTOBJECTIVE: To examine associations between
McKenzie training, functional status (FS) at
discharge, and number of physical therapy visits
(utilization) in patients receiving physical therapy
for low back pain.

TTBACKGROUND: The McKenzie method is com-

monly used in treating patients with low back pain.

TTMETHODS: A McKenzie postgraduate educa-

tional program was initiated in a large outpatient
physical therapy service. Functional status data
were collected at intake and at discharge. Separate
hierarchical linear mixed models were used to
examine associations between physical therapists’
McKenzie training level (none; Parts A, B, C, and
D; and credentialed), FS score at discharge, and
utilization, controlling for patient risk factors.

TTRESULTS: The final data set included 20 882
patients (mean  SD age, 51  16 years; 57%
women) who completed FS surveys at both admission and discharge. Patients treated by physical
therapists with any McKenzie training had better
outcomes (additional 0.7 to 1.3 FS points; P<.05 to
<.001) and fewer visits (0.6 to 0.9, P<.001) compared to patients treated by physical therapists

with no training. For patients treated by therapists
with no versus some McKenzie education, 65%
versus 70% achieved at least the minimal clinically
important improvement, respectively. There were
no significant differences in outcomes or utilization
by level of McKenzie training.

TTCONCLUSION: There was a slightly greater
improvement of 0.7 to 1.3 points in FS at discharge
in patients receiving physical therapy for low back
pain by physical therapists who underwent McKenzie training. This difference was clinically important
for an additional 5% of patients who achieved the
minimal clinically important improvement when
treated by therapists with some McKenzie training.
Reduction in physical therapy utilization was 0.6 to
0.9 visits, with the fewest visits utilized by patients
of physical therapists at the McKenzie Part D
and credentialed levels. Together, these findings
suggest improved cost-effectiveness at advanced
McKenzie training levels. Ways to improve ongoing
education and patient outcomes were proposed.
TTLEVEL OF EVIDENCE: Therapy, level 2b.
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disability and related health care use.20
Consequently, LBP is one of the most
costly impairments among all medical
conditions.15,46 Use of physical therapy for
patients with LBP is common,18,21,25 and
approximately 1 of 4 patients who attend
outpatient rehabilitation clinics is treated
for LBP.13,30,54 Supervised and home exercise therapy customized to a patient’s
clinical presentation for LBP have been
suggested as effective means to improve
outcomes.6,7,16,23,38,44,45 These therapy principles are important components of the
McKenzie treatment-based classification
system,51 commonly used to treat patients
with LBP.3,19,26
The McKenzie postgraduate educational program consists of four 28-hour
courses (Parts A through D) and a qualification credential examination. Parts A
and B educational courses consist of (1)
lecture format augmented by demonstration of examination and treatment by the
instructor on several different volunteers
and real-time patients experiencing lumbar (Part A) and cervical (Part B) pain,
and (2) open discussions throughout the
course to enhance the participants’ understanding of the practical application
of the McKenzie approach. Parts C and D
are considered advanced training, with a
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major emphasis on problem solving and
case studies, clinical reasoning for patient
classification, and practicing manual spinal mobilization techniques. McKenzie
instructors recommend a 1-year interval
between the 3 main training stages (A
and B, C, and D) to allow sufficient clinical experience. After all training levels are
completed, a 1-day qualification credential examination, consisting of written
and practical testing modules, is offered
to demonstrate a basic level of competency in applying the McKenzie method.
Despite international and growing
popularity of the McKenzie system for
treating patients with LBP during everyday clinical practice, no studies have
examined the impact of physical therapist level of education or certification on
functional outcomes of patients with spinal impairments. Additionally, although
previous reports exist on associations between McKenzie treatment and reduced
downstream health care utilization47 and
improved cost-effectiveness ratio,48 no
reports exist on associations between
McKenzie training and physical therapy
utilization. Therefore, the purpose of the
present study was to examine discharge
functional status (FS) and physical therapy utilization of patients with LBP who
were treated by physical therapists with
6 levels of McKenzie education (none;
Parts A, B, C, and D; and credentialed).

METHODS

research report

]

Data
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FIGURE. McKenzie educational process. Each box represents a McKenzie postgraduate course. Data collection
refers to the data-collection period for the study, starting April 2006 and ending December 2012.

TABLE 1

Therapists and Patients by Education
Level and Data-Collection Period

McKenzie Education Level
(Study Period)
Therapists, n

Patients With
an FS Measure
at Admission, n

Patients With FS
Measures at
Admission and
Discharge, n

Completion Rate, %*

None (April 2006
to January 2011)

195

13574

7373

54

Part A (May 2007
to December 2012)

192†

6570

3745

57

Part B (March 2008
to December 2012)

172

7001

4166

60

Part C (March 2009
to December 2012)

105

4852

3016

62

Part D (May 2010
to December 2012)

63

2209

1332

60

CRD (June 2010
to December 2012)

29

2142

1250

58

195

36348

20882

57

Design

Total

e conducted a prospective,
observational cohort study. Because normal treatment was not
altered, patient informed consent was not
required. The Maccabi Healthcare Services Institutional Review Board for the
Protection of Human Subjects approved
the project.

Abbreviations: CRD, credentialed; FS, functional status.
*Completion rate represents percent of patients with FS measures at admission and discharge divided
by those with an FS measure at admission.
†
Three participating therapists did not provide data for Part A due to participating in Parts A and B
consecutively, with not enough time between courses to see new patients who met the inclusion criteria.

W

Database
Data were collected within the Maccabi
health care system11 from April 2006 to
December 2012. Maccabi performs routine outcomes data collection as part of

its normal treatment procedure, using a
customized version of the Patient Inquiry
software developed by Focus On Therapeutic Outcomes, Inc (FOTO), Knoxville,
TN. Patient Inquiry is fully integrated
into the Maccabi electronic medical
record system, providing a wealth of
patient demographic and health charac-

teristics collected during routine practice.11,59 Functional status was measured
using FOTO’s lumbar-specific computerized adaptive test (LCAT).32,37,62

McKenzie Educational Program
A McKenzie postgraduate educational
program was initiated and included all 4
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TABLE 2

Comparison of Patient Characteristics
and Treatment-Related Variables for
Patients With Complete (Selected) and
Incomplete (Not Selected) FS Data*

Patient Characteristics

Complete
(n = 20882, 57%)

Incomplete
(n = 15466, 43%)

P Value†

51.3  16.4

49.7  15.9

<.001‡§

Patients

Demographic characteristics
Mean  SD age, y
Age group
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and were included in the final analysis.
Forty-six percent of therapists worked in
more than 1 clinic, either consecutively or
simultaneously. The number of physical
therapists who participated in each training level, as well as overall completion
rates, are presented in TABLE 1.

<.001‡

18-44 y

37.2

40.6

45-64 y

40.3

40.7

65-74 y

14.7

12.1

75+ y

7.8

6.6

56.9

58.9

33.8

33.9

Women
Type of work/activity during the day

<.001‡
.003‡

Office
Physical

13.0

14.2

Combined

53.2

51.9

Language used to answer the FS survey

<.001‡

Hebrew

68.7

73.7

Russian

25.7

21.3

English

3.0

2.5

Arabic/Spanish

2.6

2.5

Payer

<.001‡

Maccabi (HMO)

82.7

86.0

Car insurance due to motor vehicle accident

13.4

9.8

Social security due to work accident

3.8

4.1

Other

0.1

0.1

General practitioner

14.1

13.9

Orthopaedic surgeon

64.1

63.7

Other

21.8

22.4

Specialty of referring doctor

Data Collection

.509

Table continues on page 928.

courses (Parts A, B, C, and D) and a qualification credential examination. Physical
therapists self-elected to participate in
McKenzie training, with a 1-year interval between the 3 main training stages
(A and B, C, and D). Only Parts A and B
were allowed to be taken consecutively.
Multiple courses for each training level
were available over the data-collection
period, as described in the FIGURE.

Physical Therapists
Physical therapists who participated in
any McKenzie postgraduate course (n =
237) and met the following inclusion criteria were included: no formal McKenzie

The primary data set included episodes
of care for patients who were treated by a
single physical therapist throughout the
episode of care, were 18 years old or older, had selected the lumbar area as their
primary musculoskeletal impairment on
admission to therapy, had independently
completed the LCAT at admission, had
2 or more visits during their episode of
care, and were discharged from therapy.
The final data set included only episodes
of care for patients who completed the
LCAT both at admission and discharge
from therapy. As each episode of care was
analyzed separately, the term patient refers to each patient episode of care.

education prior to study initiation; having worked at Maccabi for at least 1 year;
at least 1 year of experience treating patients with LBP; participation in at least
Part A level; an overall 40% completion
rate or more, calculated as the number
of patients who completed an episode of
care, with FS assessed at both admission
and discharge, divided by the number of
those assessed at admission only11; and at
least 30 patients in the data set with complete episodes. One hundred ninety-five
(82%) physical therapists from 72 outpatient clinics throughout Israel, including all 5 districts defined nationally by
geographical regions, met these criteria

Patient Characteristics Patient characteristics known12 or hypothesized to be associated with FS outcomes were collected
using the Maccabi integrated electronic
medical record and electronic outcomes
system, as described elsewhere.11,13 Demographic data for this study included age,
sex, type of work/activities during the day,
language used to answer the FS survey,
type of payer, and specialty of referring
doctor. Health characteristics data included patient-reported FS at admission
to therapy, symptom acuity in days from
onset of the lumbar impairment, surgical
history related to the lumbar impairment
being treated, exercise history prior to the
start of the impairment, use of medication at the start of the treatment episode
in relation to the lumbar impairment,
pre-existing chronic medical conditions
(comorbidities),13 and continuous use of
medication prescribed for chronic use
and recorded as having been purchased
(TABLE 2).13
Treatment-Related Process Educational
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Comparison of Patient Characteristics
and Treatment-Related Variables for
Patients With Complete (Selected) and
Incomplete (Not Selected) FS Data* (continued)

TABLE 2

Patient Characteristics

Complete
(n = 20882, 57%)

Incomplete
(n = 15466, 43%)

46.8  12.7

46.0  12.7

P Value†

General health characteristics
Mean  SD FS at admission
Acuity as days from lumbar impairment onset
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Acute (0-21 d)

17.1

15.9

Subacute (22-90 d)

32.1

29.4

Chronic (91 d or more)

50.8

54.7

6.5

7.0

93.5

93.0

29.5

26.2

Surgical history related to the lumbar impairment
None
1 or more

.039‡

Exercise history prior to the lumbar impairment
At least 3 times a week

<.001‡

Once or twice a week

18.1

17.2

Seldom or never

52.4

56.6

Medication use related to the lumbar impairment
Mean  SD comorbidities

<.001‡§
<.001‡

44.2

45.0

.130

1.4  1.5

1.3  1.5

<.001‡§

34.6

31.1

<.001‡

Comorbidities
Hypertension
Hypercholesterolemia/hyperlipidemia

11.7

11.6

.764

Cardiovascular

13.3

12.3

.003‡

Diabetes

12.0

11.8

.623

Tobacco use disorder

7.8

9.0

<.001‡

Oncologic disease

5.3

4.8

.047‡

Underweight

2.2

2.0

.218

Overweight‖

25.8

24. 2

.001‡

Obesity: body mass index ≥30 kg/m2

23.7

24.7

.035‡

Hypothyroidism

2.5

2.9

.020‡

Osteoporosis

2.9

2.8

.434

Asthma

2.5

3.1

.001‡

Depression

2.3

2.3

.974

‖

Table continues on page 929.

level of the treating physical therapist
(no education; Parts A, B, C, and D;
and credentialed) was determined at
the time of each patient’s admission to
therapy. Variables related to timing and
access to physical therapy included the
days of waiting from the date of referral to physical therapy to admission to
physical therapy, which is known to be
an important predictor of functional outcomes13,21,25; the duration of the episode
of care in days; and the number of visits
per episode of care. These variables were

entered into the models that predicted FS
(TABLE 2).
FS Outcomes Functional status was
assessed at discharge using the LCAT,
which quantifies FS specific to patients
with lumbar spine syndromes.32,37,62 Functional status scores ranged from 0 (low)
to 100 (high functioning) on a linear metric.32,37 During the development of the
computerized adaptive tests by FOTO,
which was not part of the methodology
of this research, items were cocalibrated
into a conceptually and statistically uni-

]
dimensional scale using the methods of
item response theory.60 The items were
administered using a computerized adaptive test application61 described in detail
elsewhere.32 Using item response theory
and computerized adaptive tests to collect
outcomes data in routine clinical work is
a relatively new concept, but small- and
large-scale applications have been described.10,28,31,37,41 The FS measures estimated by the LCAT were supported for
adequate internal consistency reliability
(α = .92)32; construct validity32,37; predictive validity34; sensitivity to change33,37;
responsiveness33,37; interpretability using levels of minimal detectable change
(MDC), minimal clinically important improvement (MCII), and a functional staging model62; and usability.13,63 The LCAT
FS measures are based on a rating-scale
item response theory model appropriate
for regression techniques that assumes
linearity of continuous data.65 Before
the LCAT was implemented at Maccabi,
items were translated into Hebrew, Russian, and Arabic following published
procedures.43 The Spanish translation
existed in the original software.

Statistical Analysis
Descriptive Analyses The descriptive
statistics were frequencies for categorical
variables and the average and standard
deviation for continuous measures. Because only those patients with FS at admission and discharge and not those with
intake data alone were included in the
analysis, a selection bias might have been
introduced. Comparisons between these
2 groups of patients were performed for
all patient characteristics and treatmentrelated variables described above. Chisquare tests were used for comparisons
of categorical data, and Student t tests
or analyses of variance for comparisons
of continuous data. The alpha level was
set at .05. For patients with FS at admission and discharge, unadjusted (crude)
FS scores and number of visits by physical therapist educational levels were also
compared for descriptive purposes.
Risk Adjustment Associations between
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variables describing demographic and
health characteristics at admission to
physical therapy, including level of McKenzie education of the treating physical
therapist, with each patient’s FS score at
discharge were assessed in 2 steps.
First, due to the exploratory nature
of the study, a stepwise R2 selection
procedure for ordinary least-squares regressions was performed, allowing independent variables to enter and leave the
model. Only variables with frequencies
equal to or greater than 2% of the sample
were allowed to enter the model, excluding low-frequency comorbidities (eg,
cerebrovascular accident, dementia) and
chronic medications (eg, corticosteroids,
anti-Parkinson’s).13,14 Arabic and Spanish
languages used to answer the LCAT were
collapsed to pass the 2% threshold. We
created the most parsimonious models
by allowing only significant variables to
remain.39 Variables entered the model if
the significance level of their t score was
less than 0.05 (entry value) and were removed if significance was greater than
0.1 (removal value). Variables entering
the model were checked for multicollinearity; no correlation was greater than
0.6.13,14
Second, several types of hierarchical
linear mixed models were constructed,
which employed all the significant variables identified in the earlier models, to
account for both patient risk factors and
possible nonrandom clustering of patients. Three different models were examined to account for nonrandom clustering
of (1) patients nested within physical
therapists only (physical therapist being
the random factor), (2) patients nested
within clinics only (clinic being the random factor), and (3) a multilevel model
with patients nested within physical therapists who were nested within clinics. All
3 models were compared for model fit using the Schwarz58 Bayesian information
criterion. The model of patients nested
within physical therapists only had the
lowest Bayesian information criterion,
indicating best model fit, and was selected for final analysis.58 The importance

TABLE 2

Comparison of Patient Characteristics
and Treatment-Related Variables for
Patients With Complete (Selected) and
Incomplete (Not Selected) FS Data* (continued)
Complete
(n = 20882, 57%)

Incomplete
(n = 15466, 43%)

P Value†

Hypercholesterolemia/hyperlipidemia

32.1

29.2

<.001‡

Cardiovascular disease

32.0

28.8

<.001‡

Antithrombotic

21.0

18.9

<.001‡

Antidepressants

14.3

15.5

.001‡

Asthma

8.6

9.1

.086

Osteoporosis

7.7

6.9

.005‡

Sedatives

8.8

8.9

.789

Patient Characteristics
General health characteristics (continued)
Chronic use of medications

Hypothyroidism

7.4

7.6

.488

Antidiabetic

8.2

8.5

.413

Hormone replacement therapy

6.7

6.2

.043‡

Prostate conditions

6.6

5.5

<.001‡

Anticonvulsants/muscle relaxants

5.5

6.0

.054

32.6  34.3

32.7  38.5

.827§

Treatment-related variables
Mean  SD waiting days from referral to physical
therapy admission
Waiting-day group

<.001‡

0-7 d

16.1

8-14 d

12.5

11.9

15-30 d

25.0

24.5

More than 30 d

40.2

39.0

Missing data
Mean  SD duration per episode of care, d
Mean  SD visits per episode of care, n

16.2

6.2

8.4

50.3  43.6

34.4  45.1

<.001‡§

6.6  3.8

4.7  3.6

<.001‡§

McKenzie educational level
No education

<.001‡
35.3

40.0

Part A

17.9

18.3

Part B

20.0

18.3

Part C

14.4

11.9

Part D

6.4

5.7

Credentialed

6.0

5.8

Abbreviations: BMI, body mass index; FS, functional status; HMO, health maintenance organization.
*Patient characteristics at admission to physical therapy and treatment-related variables allowed
to enter the regression model for those with FS at admission and discharge (selected) versus those
with FS at admission only (not selected). Values are percent unless otherwise indicated.
†
P values are a result of chi-square tests unless otherwise indicated.
‡
Significant P values at α = .05.
§
P values are a result of t tests.
‖
Underweight, BMI less than 19 kg/m2 for ages 18 to 64; BMI less than 22 kg/m2 for ages 65 to 74; BMI
less than 23 kg/m2 for ages 75+. Overweight, BMI of 25 kg/m2 to less than 30 kg/m2 for ages 18 to 64;
BMI of 27 kg/m2 to less than 30 kg/m2 for ages 65+.

of each covariate was determined by its
t score. Data on FS at admission, age,
number of comorbidities, and number

of visits per treatment episode (FS model
only) were allowed to enter the model
as continuous measures. For categorical
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TABLE 3

]

Unadjusted Outcomes Measures*
McKenzie Educational Level
Overall (n =
20 882, 100%)

None (n = 7373,
35.3%)

A (n = 3745,
17.9%)

B (n = 4166,
20.0%)

C (n = 3016,
14.4%)

D (n = 1332,
6.4%)

CRD (n = 1250,
6.0%)

FS at admission

46.8  12.7
(46.7, 47.0)

47.6  12.1
(47.3, 47.8)

47.2  13.0
(46.8, 47.6)

46.6  12.7
(46.2, 47.0)

46.5  13.2
(46.1, 47.0)

44.6  13.6
(43.9, 45.4)

45.3  13.3
(44.5, 46.0)

<.001§

FS change

11.9  13.3
(11.7, 12.0)

10.9  12.9
(10.6, 11.2)

12.0  13.5
(11.5, 12.4)

12.0  13.0
(11.6, 12.4)

12.7  13.7
(12.3, 13.2)

13.0  13.4
(12.2, 13.7)

13.2  14.2
(12.4, 14.0)

<.001§

FS at discharge

58.7  14.6
(58.5, 58.9)

58.5  14.2
(58.2, 58.8)

59.2  14.5
(58.7, 59.6)

58.6  14.7
(58.2, 59.1)

59.3  15.1
(58.7, 59.8)

57.6  15.3
(56.8, 58.4)

58.5  15.6
(57.6, 59.4)

.003§

6.6  3.8
(6.5, 6.6)

7.0  4.0
(6.9, 7.1)

6.4  3.7
(6.3, 6.5)

6.5  3.8
(6.3, 6.6)

6.2  3.4
(6.1, 6.4)

6.1  3.3
(5.9, 6.3)

6.2  3.7
(5.9, 6.4)

P Value†
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Unadjusted FS‡

Unadjusted utilization
Visits, n

<.001§

Abbreviations: CRD, credentialed; FS, functional status.
*Unadjusted (crude) outcomes measures for patients with complete episodes. Values are mean  SD (95% confidence interval) unless otherwise indicated.
†
P values are a result of analysis of variance for comparisons by educational levels.
‡
Higher FS scores represent higher level of functioning.
§
Significant P values at α = .05.

data, the category with the largest sample
size was set as the reference. All analyses were performed with SPSS statistical
software (Version 20; SPSS Inc, Chicago,
IL).

RESULTS
Physical Therapists

T

he physical therapists (n = 195)
included in the study had a mean 
SD age of 42  9 years (range, 28-65
years). Sixty-seven percent were women,
with an average  SD professional experience, including clinical experience
treating patients with LBP, of 13  7
years (range, 7-46 years). Eighty-eight
percent had earned a bachelors degree in
physical therapy and 11% had earned an
advanced masters degree. Only 1 physical
therapist had obtained a doctoral degree.

Patient Sample
The primary data set included 36 348
patients who completed the LCAT at admission. Of these, 11 208 (31%) dropped
out of treatment before discharge, 20 882
(57%) completed the LCAT at discharge
and were included in the final analysis,11
and 4258 (12%) completed treatment

but did not complete the LCAT at discharge. A comparison of patients with
complete (included in the final analysis)
or incomplete (not included in the final
analysis) outcomes data for demographic
and health characteristics at admission to
physical therapy and treatment-related
variables is presented in TABLE 2.
FS Outcomes and Utilization by McKenzie Educational Levels Unadjusted

(crude) mean FS at admission and discharge and number of visits per episode
of care (with 95% confidence intervals)
by McKenzie educational levels are presented in TABLE 3. Physical therapists with
more advanced McKenzie educational
training were admitting patients with
significantly lower FS at admission and
had higher (10%-21%) FS change scores
compared to physical therapists who had
less training. The unadjusted number of
visits per episode of care was lower for
patients treated by physical therapists
with any McKenzie education compared
to those with no training, and up to 11%
to 13% lower for those treated by physical therapists with a McKenzie education
level of Part C and above.
Risk-Adjusted FS Outcomes The stepwise R2 selection procedure for ordinary

least-squares regressions predicting FS
at discharge and the number of physical
therapy visits explained 36% and 6% of
the dependent variables’ variance, respectively. Results from the hierarchical
linear mixed models predicting FS at discharge and number of physical therapy
visits are presented in TABLES 4 and 5,
respectively.
Significant predictors of FS at discharge were all consistent with previous reports.12,13 Lower FS at admission
was the strongest predictor of lower FS
at discharge. Additional patient risk
factors associated with lower FS at discharge included older age, female sex,
office-oriented daily activity compared
with activity involving both office and
physical work, choosing to answer the
FS survey in Hebrew compared with
Russian or English, being covered by
a motor vehicle or work compensation
payer compared with the regular Maccabi coverage, being referred to physical therapy by an orthopaedic surgeon
compared with general practitioners or
other referral sources, having a lumbar
impairment for more than 3 weeks, a history of 1 or more surgeries related to the
lumbar impairment, no history of physi-
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TABLE 4

Hierarchical Linear Mixed Model With
Patients Nested Within Therapists*
β†

Significant Predictors of FS at Discharge (Reference)
Intercept

20.7 (18.7, 22.6)

t‡

P Value

20.4

<.001

Demographic characteristics
Age (continuous), y

–0.03 (–0.04, –0.02)

–4.6

<.001

Women (men)

–1.2 (–1.5, –0.8)

–6.4

<.001

Office

0.5 (0.2, 0.9)

2.9

.004

Physical

0.5 (–0.1, 1.0)

1.7

.087

Russian

1.4 (1.0, 1.8)

6.6

<.001

English

1.8 (0.9, 2.8)

3.7

<.001

–0.2 (–1.3, 0.9)

–0.3

.735

Type of work/activity during the day (combined)
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Language used to answer the FS survey (Hebrew)

Arabic/Spanish
Payer (Maccabi)
Motor vehicle accident

–4.1 (–4.6, –3.6)

–15.4

<.001

Work accident

–4.7 (–5.5, –3.8)

–10.5

<.001

Other

–0.8 (–5.4, 3.8)

–0.3

.728

General practitioner

1.1 (0.6, 1.5)

4.4

<.001

Other

0.5 (0.1, 0.9)

2.4

.018

0.6 (0.6, 0.6)

79.0

<.001

Acute (0-21 d)

6.0 (5.5, 6.5)

23.2

<.001

Subacute (22-90 d)

3.3 (3.0, 3.7)

17.6

<.001

3.2 (2.5, 3.8)

9.5

<.001

Specialty of referring doctor (orthopaedic)

General health characteristics
FS at admission (continuous)§
Acuity as days from lumbar impairment onset (chronic: more
than 3 mo)

No surgical history (1 or more)
Exercise history prior to the lumbar impairment (seldom or never)
At least 3 times a week

1.9 (1.5, 2.3)

9.7

<.001

Once or twice a week

1.4 (0.9, 1.8)

6.1

<.001

5.5

<.001

No related medication use at intake (1 or more)

1.0 (0.6, 1.3)

Table continues on page 932.

cal exercises performed at least once or
twice a week, using medications related
to the lumbar impairment, having a cardiovascular condition or obesity (body
mass index greater than 30 kg/m2), and
chronic use of specific medication groups.
Treatment-related variables found to be
associated with lower FS outcomes were
8 or more waiting days from referral to
physical therapy admission and higher
number of visits per episode of care. After controlling for patient risk factors and
treatment-related confounders, all educational levels were significantly associated with an additional 0.7 to 1.3 FS points
at discharge compared to no McKenzie

education, with no significant differences
between educational levels. The random
factor (physical therapist) was significant
and explained only 2.2% of the variance
in FS at discharge.
Significant predictors of higher number of visits per episode of care were
similar to those that predicted lower FS
outcomes and included older age, female
sex, selecting to answer the FS survey
in Hebrew compared with Russian, being covered by a motor vehicle or work
compensation payer compared with the
regular Maccabi coverage, having lower
FS at admission, a history of 1 or more
surgeries related to the lumbar impair-

ment, and using medications related to
the lumbar impairment. However, having
no exercise history, more comorbidities,
and more than 30 waiting days from referral to physical therapy admission were
associated with fewer visits per episode
of care. After controlling for these risk
factors, all McKenzie educational levels
were significantly associated with fewer
(0.6-0.9) visits compared with no McKenzie education. No significant differences in adjusted number of visits were
identified between educational levels,
with the lowest coefficient (–0.94) found
at the credential level. The random factor
(physical therapist) was significant and
explained 8.7% of the variance in number
of physical therapy visits.

DISCUSSION

W

e examined associations between 6 different levels of McKenzie postgraduate training (no
education; Parts A, B, C, and D; and credentialed), with risk-adjusted FS at discharge and number of visits per episode,
for adult patients receiving physical therapy for LBP. Results suggest that patients
of physical therapists who had completed
any postgraduate McKenzie education
had better FS outcomes compared to
patients of physical therapists with no
McKenzie training. However, differences
in risk-adjusted FS outcomes for physical
therapists at different levels of training
were similar, with overlapping confidence
intervals for the size of the effect (beta coefficient) (TABLE 4). Thus, there seemed to
be no additional benefit in FS outcomes
for physical therapists who completed
the full McKenzie educational program
or achieved credentialed status.
However, a significant decrease (11%13%) in number of visits occurred for a
McKenzie education level of Part C and
above, as well as a significant decrease
(7%-9%) for a basic McKenzie education
level of Parts A and B (TABLE 3). Also, the
lower number of visits during the episode
of care was associated with better FS outcomes (TABLE 4), after adjusting for sig-
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TABLE 4

research report

Hierarchical Linear Mixed Model With
Patients Nested Within Therapists* (continued)
β†

Significant Predictors of FS at Discharge (Reference)

t‡

P Value

Comorbidities
Cardiovascular

–0.9 (–1.4, –0.4)

–3.3

.001

Obesity: BMI ≥30 kg/m2

–0.5 (–0.9, –0.2)

–2.7

.006
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Chronic use of medications
Anticonvulsants/muscle relaxants

–1.8 (–2.5, –1.1)

–4.9

<.001

Antidepressants

–1.5 (–2.0, –1.1)

–6.3

<.001

Antidiabetic

–0.9 (–1.5, –0.3)

–2.8

.005

Osteoporosis treatment

–1.7 (–2.4, –1.1)

–5.3

<.001

Prostate conditions

–0.9 (–1.6, –0.2)

–2.6

.011

<.001

Treatment-related variables
Waiting days from referral to physical therapy admission (>30 d)
0-7 d

1.6 (1.1, 2.2)

6.0

8-14 d

0.2 (–0.3, 0.7)

0.7

.485

15-30 d

0.1 (–0.3, 0.6)

0.7

.507

Missing data
Visits per episode of care (continuous), n

0.4 (–0.5, 1.2)

0.8

.422

–0.2 (–0.3, –0.2)

–9.5

<.001

McKenzie educational level (no education)
Part A

0.7 (0.2, 1.2)

2.9

.004

Part B

1.0 (0.5, 1.5)

4.0

<.001

Part C

1.3 (0.7, 1.8)

4.4

<.001

Part D

0.8 (0.02, 1.6)

2.0

.043

Credentialed

1.2 (0.4, 2.0)

2.8

.005

Abbreviations: BMI, body mass index; FS, functional status.
*Associations between level of McKenzie education and FS at discharge, controlling for patient
characteristics at admission and treatment-related processes. Number of patients, n = 20 882.
Random factor: treating therapists (n = 195). Significance set at P<.001. Variance explained, 2.2%.
†
Coefficient indicating the amount of expected change in discharge FS given a 1-unit change in the
value of the variable, given that all other variables in the model are held constant. Values in
parentheses are 95% confidence interval.
‡
t values indicate the importance of each independent variable for predicting discharge FS (dependent
variable).
§
Higher FS scores represent higher level of functioning.

nificant patient risk factors. These results
replicate previous findings in patients
with spinal impairments13 and are consistent with data from Fritz et al22 in patients receiving physical therapy for LBP,
with better clinical outcomes associated
with fewer physical therapy visits. These
relationships may or may not be causal.
It is likely that physical therapists believe
that fewer visits are indicated when patients are improving more rapidly. This
view has been acknowledged previously
in medical care in general53 and has been
supported by pay-for-performance simulations in outpatient therapy.30 Lower
physical therapy visit utilization, after

controlling for patient and treatmentrelated risk factors, suggests that direct
physical therapy costs may be lower in
patients treated for LBP by physical
therapists who have attended the McKenzie postgraduate program (Parts A
through D), with the fewest visits utilized
by patients of physical therapists at the
McKenzie Part D and credentialed levels.
From a health services perspective, even
a decrease of less than 1 visit per episode
of care has important consequences. Patients treated due to lumbar impairments
are the largest patient group attending
physical therapy, representing about 20%
of Maccabi’s physical therapy case load,13

]
or approximately 30 000 episodes of care
yearly. Potential overall direct-cost savings associated with a decreased utilization of 0.5 to 1 visit per episode of care out
of an average of 7 visits would result in
approximately 1.5% to 3% improvement
in the overall physical therapy service efficiency. Our study included only patients
with LBP. We did not examine the impact
of McKenzie training on outcomes or efficiency of patients with neck pain or other
orthopaedic impairments. Therefore, we
cannot generalize our findings to the care
of patients with cervical50 or peripheral57
joint impairments. For example, because
the McKenzie system is also applicable to
patients with cervical impairments, who
represent 15% of the physical therapy service’s case load at Maccabi,13 we believe
that further study of the impact of McKenzie education on patients with cervical
impairments is warranted.
The primary purpose of continuing
education programs, such as the McKenzie postgraduate training examined
in our study, is to impact knowledge and
practice behaviors to improve patient
outcomes in an efficient manner.8 Recent
clinical practice guidelines and systematic reviews suggest that individually tailored and supervised exercise programs
that promote long-term patient adherence to self-exercise are the most effective
strategy to improve patient functional
outcomes.16,38 Although such exercise
strategies are basic tenets underlying
the McKenzie approach, FS outcomes
improved only slightly after the full postgraduate McKenzie educational program.
The magnitude of this improvement
compared with no McKenzie education
was approximately 1 to 2 unadjusted FS
points, corresponding to only 20% to
40% of the 5 FS points representing the
MCII at the individual level, and 12.5% to
25% of the 8-point MDC reported previously for the LCAT.62 However, there were
small, statistically significant differences
(P<.001) (data not shown) in the proportion of patients who achieved the MCII
and MDC during treatment. For patients
treated by therapists with no versus some
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McKenzie education, 55% versus 60%
achieved at least the MDC, respectively,
and 65% versus 70% achieved at least the
MCII, respectively.
The following discussion points may
help in the understanding of the present study’s results. First, the study did
not identify which educational levels of
the McKenzie continuing education program would impact clinical practice behavior. It has been reported that the least
effective and most common educational
methods in general practice are lectureformat teaching and unsolicited printed
materials.8 Prior research suggests that
traditional continuing education emphasizing short-term intensive courses with
no follow-up or individualized outreach,
and passive education in general, is ineffective and unlikely to result in behavior
change.27 However, a longitudinal education approach that includes interactive
learning in small groups (audit circles)42
and ongoing follow-up training sessions
has resulted in better patient care and
outcomes compared with traditional,
short-term intensive courses only.5,9
McKenzie courses try to minimize the
lecture format, emphasize interactive
learning and in vivo case presentations by
McKenzie instructors, and include some
follow-up by design (consecutive courses
over time). Yet, no specific format for
long-term, postcourse implementation
is suggested. Further study is needed to
determine whether addition of more active training components to the McKenzie educational program during and after
courses would enhance changes in clinician behaviors and patient outcomes.
Second, the regression model of the
present study, though robust, did not include additional potential confounders,
such as patients’ psychosocial status35,36,64
and therapist-patient working alliance,40,52 because these variables were not
available. There is increasing evidence
that the therapist-patient therapeutic
relationship contributes significantly to
improving patient outcomes.17,24,49 In a
recent systematic review, the authors reported a positive influence of the thera-

TABLE 5

Hierarchical Linear Mixed Model With
Patients Nested Within Therapists*
β†

Significant Predictors of Number of Visits (Reference)

t‡

P Value

8.5 (8.1, 8.9)

40.8

<.001

Age (continuous), y

0.02 (0.02, 0.02)

10.1

<.001

Women (men)

0.4 (0.3, 0.5)

8.1

<.001

Intercept
Demographic characteristics

Language used to answer the FS survey (Hebrew)
Russian

–0.2 (–0.3, 0.0)

–2.6

.009

English

0.0 (–0.3, 0.3)

–0.1

.938

Arabic/Spanish

0.0 (–0.3, 0.3)

0.1

.934

Motor vehicle accident

1.1 (0.9, 1.3)

14.1

<.001

Work accident

0.5 (0.3, 0.8)

4.0

<.001

–0.8 (–2.2, 0.6)

–1.2

.247

Payer (Maccabi)

Other
General health characteristics
FS at admission (continuous)§

–0.03 (–0.03, –0.03)

–12.4

<.001

No surgical history (1 or more)

–0.2 (–0.43, –0.04)

–2.4

.018

Exercise history prior to the lumbar impairment (seldom or never)
At least 3 times a week

0.1 (0.02, 0.25)

2.3

.022

Once or twice a week

0.2 (0.03, 0.29)

2.4

.019

–0.2 (–0.3, –0.1)

–3.3

.001

–0.1 (–0.11, –0.03)

–3.4

.001

<.001

No related medication use at intake
Comorbidities (continuous), n
Treatment-related variables
Waiting days from referral to physical therapy admission (>30 d)
0-7 d

0.3 (0.1, 0.4)

3.5

8-14 d

0.2 (0.1, 0.4)

2.9

.004

15-30 d

0.2 (0.0, 0.3)

2.5

.014

Missing data
FS at discharge (continuous)§

0.0 (–0.3, 0.3)
–0.02 (–0.02, –0.02)

0.0

.977

–10.1

<.001

McKenzie educational level (no education)
Part A

–0.56 (–0.71, –0.41)

–7.4

<.001

Part B

–0.70 (–0.85, –0.55)

–9.2

<.001

Part C

–0.81 (–0.99, –0.64)

–9.1

<.001

Part D

–0.90 (–1.14, –0.66)

–7.4

<.001

Credentialed

–0.94 (–1.20, –0.68)

–7.1

<.001

Abbreviation: FS, functional status.
*Associations between level of McKenzie education and utilization (number of visits), controlling for
patient characteristics at admission and treatment-related processes. Number of patients, 20 882.
Random factor: treating therapists (n = 195). Significance set at P<.001. Variance explained, 8.7%.
†
Coefficient indicating the amount of expected change in discharge FS given a 1-unit change in the
value of the variable, given that all other variables in the model are held constant. Values in
parentheses are 95% confidence interval.
‡
t values indicate the importance of each independent variable for predicting discharge FS (dependent
variable).
§
Higher FS scores represent higher level of functioning.

pist-patient working alliance and patient
outcomes for musculoskeletal conditions
treated in physical therapy practice.29
In addition, Resnik and Hart55 reported
previously that the best treatment out-

comes have been achieved by physical
therapists demonstrating attributes characterized by use of reflection, collaborative clinical reasoning, and promotion of
patient empowerment. Future research
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[
is recommended to determine the explanatory power of a therapist-patient
working alliance when predicting functional outcomes and examining whether
the McKenzie postgraduate program may
positively influence this alliance.
The present study assessed change of
risk-adjusted FS outcomes in patients
treated by physical therapists who completed different levels of the McKenzie
educational program. However, the study
did not evaluate whether the outcomes
of individual physical therapists improved with training. Additional studies
are needed to examine individual-level
physical therapist change, and to better
understand the factors that predict how
specific physical therapists would change
their behavior following continuing education. Such knowledge may help design
clinician-specific postgraduate educational processes to improve efficiency of
continuing education in physical therapy.

Limitations
Use of observational data has the advantage of representing what happens in
real clinical practice but may introduce
patient selection bias. The current study
examined this limitation by investigating the completion rate, which was 57%
overall (TABLE 1). This completion rate
includes the 31% dropout rate found in
this study, similar to a previous report.11
Thus, our analytic sample included 83%
(57/69) of patients who did not drop out
of treatment and who thus could potentially provide complete discharge data.
Our comparison of patients selected or
not selected for final analysis (TABLE 2)
showed some imbalances in group characteristics. Some characteristics would
presumably bias the outcomes in favor of
the selected group, and some would bias
the outcomes in favor of the group not
selected. For example, patients selected
were older and therefore expected to have
lower outcomes than patients not selected for final analysis.13,55,56 On the other
hand, selected patients had a slightly
lower rate of chronicity, which would favor them achieving higher outcomes.2,13

research report
Although completion rate was slightly
higher at training levels Part B and above
(TABLE 1), it was very stable across training
levels. These results suggest a negligible
potential selection bias. Additionally, we
have no reason to believe that this potential bias would differ by level of McKenzie
education.
The observational design of this study
precludes conclusions about the causal
factors related to better patient functional outcomes or fewer visits. It may be that
physical therapists who seek postgraduate training, such as McKenzie or other
forms of continuing education, are likely
to achieve better outcomes based on their
level of professional commitment or attentiveness to their own development
and not on the specific type of training
they choose to pursue. Also, it is unknown
whether our results are generalizable to
other countries with differing physical
therapy education. Additional research
is needed to explore the most beneficial
methods for continuing education.
This study was not entirely prospective, as the first 2 years of data were collected prior to the ethics application and
approval.
Finally, additional known or unknown potential risk factors might have
contributed to potential confounding.
For example, information on education,
socioeconomic levels, or psychosocial
factors known to be associated with FS
outcomes1,35 was not collected. Also, although the authors are not aware of any
formal continuing professional education
relevant to LBP available to staff during
the study period, nonformal education
occurring commonly during everyday
clinical practice might have occurred,
possibly contaminating the results. Additionally, because there was no true control or comparison group that remained
untrained throughout the full study period, some physical therapists might have
had better outcomes over time due to the
passage of time and general experience,
regardless of whether they completed
McKenzie courses. However, as described
in the FIGURE, there were 6 Part A courses

]
available throughout the study period.
Therefore, patients treated by therapists
with no McKenzie education were treated
during most of the study period, which
controlled partially for a possible time
confounder. However, some confounding
related to time might have influenced the
results.

CONCLUSION

I

n conclusion, risk-adjusted functional outcomes in patients receiving
physical therapy for the treatment
of lumbar impairments were 0.7 to 1.3
FS points higher for patients treated by
physical therapists who completed any
level of McKenzie postgraduate education compared with those treated by therapists with no McKenzie education. This
difference was clinically important for an
additional 5% of patients who achieved
the MCII if treated by therapists with
some McKenzie training. Patients treated
by physical therapists who had McKenzie training had 0.6 to 0.9 fewer physical therapy visits, with the fewest visits
received by patients of physical therapists
who had completed Part D and credentialing. These relatively modest improvements at a patient level represent a 1.5%
to 3% improved efficiency of the overall
Maccabi physical therapy health service.
Enhancement of active ongoing education and promotion of future studies
to understand which physical therapist
characteristics are associated with improved patient outcomes were proposed
to improve efficacy of continuing education programs. t

KEY POINTS
FINDINGS: This observational study found

that patients with lumbar impairments
who were treated by physical therapists
with basic McKenzie training (Part A)
had better functional outcomes than
those treated by physical therapists
with no McKenzie training. The level of
McKenzie training was not associated
with functional outcomes but did predict fewer physical therapy visits.
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lead to a small improvement in outcomes over a shorter episode of care.
CAUTION: This study used observational
data and could not control for all possible confounding variables. Complete
follow-up data were available for only
57% of patients.
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