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Background. The effectiveness of risk stratification for low back pain (LBP)
management has not been demonstrated in outpatient physical therapy settings.

Objective. The purposes of this study were: (1) to assess implementation of a
stratified care approach for LBP management by evaluating short-term treatment
effects and (2) to determine feasibility of conducting a larger-scale study.

Design. This was a 2-phase, preliminary study.

Methods. In phase 1, clinicians were randomly assigned to receive standard
(n�6) or stratified care (n�6) training. Stratified care training included 8 hours of
content focusing on psychologically informed practice. Changes in LBP attitudes and
beliefs were assessed using the Pain Attitudes and Beliefs Scale for Physiotherapists
(PABS-PT) and the Health Care Providers Pain and Impairment Relationship Scale
(HC-PAIRS). In phase 2, clinicians receiving the stratified care training were
instructed to incorporate those strategies in their practice and 4-week patient out-
comes were collected using a numerical pain rating scale (NPRS), and the Oswestry
Disability Index (ODI). Study feasibility was assessed to identify potential barriers for
completion of a larger-scale study.

Results. In phase 1, minimal changes were observed for PABS-PT and HC-PAIRS
scores for standard care clinicians (Cohen d�0.00–0.28). Decreased biomedical
(�4.5�2.5 points, d�1.08) and increased biopsychosocial (�5.5�2.0 points,
d�2.86) treatment orientations were observed for stratified care clinicians, with
these changes sustained 6 months later on the PABS-PT. In phase 2, patients receiving
stratified care (n�67) had greater between-group improvements in NPRS (0.8 points;
95% confidence interval�0.1, 1.5; d�0.40) and ODI (8.9% points; 95% confidence
interval�4.1, 13.6; d�0.76) scores compared with patients receiving standard phys-
ical therapy care (n�33).

Limitations. In phase 2, treatment was not randomly assigned, and therapist
adherence to treatment recommendations was not monitored. This study was not
adequately powered to conduct subgroup analyses.

Conclusions. In physical therapy settings, biomedical orientation can be modi-
fied, and risk-stratified care for LBP can be effectively implemented. Findings from
this study can be used for planning of larger studies.

J.M. Beneciuk, PT, PhD, MPH,
Department of Physical Therapy,
University of Florida, PO Box
100154, Gainesville, FL 32610
(USA), and Brooks Rehabilitation–
College of Public Health and
Health Professions Research
Collaboration, Jacksonville, Flor-
ida. Address all correspondence
to Dr Beneciuk at:
beneciuk@phhp.ufl.edu.

S.Z. George, PT, PhD, Department
of Physical Therapy, University of
Florida, and Brooks Rehabilita-
tion–College of Public Health and
Health Professions Research
Collaboration.

[Beneciuk JM, George SZ. Prag-
matic implementation of a strati-
fied primary care model for low
back pain management in
outpatient physical therapy set-
tings: two-phase, sequential pre-
liminary study. Phys Ther.
2015;95:1120–1134.]

© 2015 American Physical Therapy
Association

Published Ahead of Print:
April 9, 2015

Accepted: April 2, 2015
Submitted: September 25, 2014

Research Report

Post a Rapid Response to
this article at:
ptjournal.apta.org

1120 f Physical Therapy Volume 95 Number 8 August 2015



Stratified care approaches for
low back pain (LBP) manage-
ment are appealing because

they involve targeting treatment to
subgroups of patients based on key
characteristics (eg, psychological
factors).1 Recently, Hill and col-
leagues2 reported that a risk-
stratified primary care model (ie,
STarT Back approach) resulted in
greater improvements in clinical out-
comes and cost savings when com-
pared to current best practice for
patients with LBP. The effectiveness
of prognostic risk stratification for
LBP management has not been eval-
uated when initiated outside of pri-
mary care. Therefore, preliminary
studies are warranted to determine
feasibility of stratified care in second-
ary care settings and to provide esti-
mates of effect sizes for a larger clin-
ical trial.

Considering that not all patients will
enter the health care system through
primary care, there is a need to have
physical therapists who are adept in
implementing risk stratification
approaches for LBP management.
Psychologically informed physical
therapist practice is a secondary pre-
vention approach for chronic LBP
that merges impairment-focused
physical therapy with cognitive-
behavioral principles.3 The primary
goal of psychologically informed
physical therapist practice is preven-
tion of future LBP-associated disabil-
ity by emphasizing: (1) identification
of individuals who are at high risk for
developing chronic LBP based on the
presence of psychological distress
and (2) targeted treatment aimed at
psychological factors in conjunction
with traditional, impairment-based
physical therapy.3 Biomedical or
impairment-based perspectives are
predominantly emphasized during
the education and clinical practice of
many physical therapists, with little,
if any, content being provided from a
biopsychosocial perspective.3–8

Therefore, sustained clinician atti-

tudes and beliefs toward biomedical
treatment orientations may serve
as a barrier for clinical practice
approaches that rely heavily on psy-
chologically informed principles.4,9

Consequently, there is a need to eval-
uate whether implementation strate-
gies for shifting clinicians’ attitudes
and beliefs to a biopsychosocial
treatment orientation9 are effective
for alignment with current concep-
tualization of pain experiences.10

Attempts at changing physical thera-
pists’ attitudes and beliefs toward a
more biopsychosocial treatment ori-
entation have provided mixed
results,11–16 with few studies
evaluating patient outcomes.12,14

Embedding psychological elements
into physical therapist management
strategies for LBP is associated with
several challenges, including uncer-
tainty about education, implementa-
tion, and clinician culture.4 Prior to
embracing a stratified care approach
that consists of psychologically
informed practice principles, there
is a need to further investigate imple-
mentation strategies in physical ther-
apy settings. First, there is a need to
evaluate training and education strat-
egies geared toward increasing a bio-
psychosocial treatment orientation
for physical therapists. Second, there
is a need to evaluate if improved clin-
ical outcomes are associated with
therapists who received stratified
care training following the training
for a biopsychosocial treatment
orientation.

Therefore, the primary purpose of
this study was to assess the feasibility
of biopsychosocially oriented strati-
fied care in a physical therapy setting
and provide an estimate of the sub-
sequent treatment effect on com-
monly used clinical outcomes for
LBP. For the first phase of this study,
our feasibility objectives were to
assess: (1) clinician recruitment and
sampling methods, (2) implementa-
tion of pragmatic clinician training

and education strategies, and (3) esti-
mates of training and education
effect on clinicians’ attitudes and
beliefs. For the second phase of this
study, our feasibility objectives were
to assess: (1) patient recruitment,
sampling methods, and follow-up
rates and (2) sample size estimations
that would allow for future subgroup
analyses. Providing estimates of strat-
ified care treatment effect on short-
term clinical outcomes also was an
objective for the second phase of the
study. For exploratory purposes, we
compared stratified care and stan-
dard care groups by risk categoriza-
tion for 4-week clinical outcomes to
provide preliminary subgroup esti-
mates. The results of this study will
be used for planning of future stud-
ies that will determine if primary
care–based risk stratification strate-
gies can be successfully translated to
secondary care settings.

Method
Design Overview
This was a 2-phase, sequential study
that evaluated feasibility and gener-
ated preliminary treatment effects
for 4-week clinical outcomes (Fig. 1).
The first phase consisted of clinician
training and education (February
2013–April 2013). The second phase
consisted of patient outcome collec-
tion from the previously trained cli-
nicians (May 2013–February 2014).
All clinicians and patients were
selected from 7 outpatient physical
therapy clinics of Brooks Rehabilita-
tion (Jacksonville, Florida).
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Phase 1. Physical therapists
(n�63) employed by a large rehabil-
itation health system who practiced
in an outpatient setting were
recruited by email to participate in
this study. The only criterion for par-
ticipation was that therapists com-
monly evaluate and treat patients
with LBP. Twelve clinicians (19%)

responded and were randomly
assigned to 1 of 2 groups (standard
care or stratified care) using a ran-
dom number generator (http://
www.randomization.com) with
blocked design to ensure an equal
number of clinicians in each group.
This randomization process resulted

in 6 clinicians in each group (eTable,
available at ptjournal.apta.org).

Standard care group clinicians
attended 3 formal group meetings
over the course of 4 weeks, each
lasting approximately 60 minutes,
where they were provided with a
description of the study and received

Figure 1.
Flow diagram for 2-phase study. PABS-PT�Pain Attitudes and Beliefs Scale for Physical Therapists, HC-PAIRS�Health Care Providers’
Pain and Impairment Relationship Scale, LBP�low back pain.
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protocol training (eg, informed con-
sent process, study packet review,
screening and outcome measure
administration). Stratified care group
clinicians received similar study
descriptions and protocol training;
however, they received an additional
8 hours of stratified care education.

Clinicians randomized to receive
stratified care education attended 3
sessions over the course of 4 weeks.
Each session was provided by the
study authors and lasted 2 to 4 hours
in duration. Educational content
(Appendix) focused on psychologi-
cally informed physical therapist
practice principles3 and was devel-
oped to reflect protocols that have
been used in previous studies,17–19

including both theoretical and clini-
cal application components. The
overall objective of this multifacto-
rial education approach was for cli-
nicians to embrace the biopsycho-
social model of pain and disability.20

As a component of stratified care
education, physical therapists were
trained on implementation of the
STarT Back approach for LBP man-
agement.2,21 The STarT Back
approach provides an example of
stratification based on prognostic
risk for persistent LBP-related disabil-
ity that consists of 2 corresponding
components. First, patients are cate-
gorized into 1 of 3 subgroups (low,
medium, or high risk) for persistent
LBP-related disability using the
9-item STarT Back Screening Tool
(SBT), which consists of statements
about physical or psychological
prognostic factors that are consid-
ered modifiable with treatment.22

Second, suggested targeted treat-
ment pathways are matched to each
SBT subgroup such that patients cat-
egorized as being at low risk receive
minimal care, primarily consisting of
reassurance and education. Patients
categorized as being at medium risk
also receive reassurance and educa-
tion, but their treatment is supple-

mented with physical therapy
focused on restoring function and
targeting physical symptoms. For
patients categorized as being at high
risk, physical therapy is focused on
restoring function using a combina-
tion of physical and psychological
approaches. In addition, physical
therapists in the stratified care group
were educated on utilization of
the American Physical Therapy
Association (APTA) Orthopaedic
Section LBP clinical practice guide-
lines (CPGs),23 specifically for tar-
geting physical symptoms and
impairments.

Validated questionnaires for atti-
tudes and beliefs about LBP were
completed by all participating clini-
cians and administered before train-
ing, upon completion of training,
and 6 months later. Physical thera-
pists’ attitudes and beliefs were mea-
sured using the Pain Attitudes and
Beliefs Scale for Physical Therapists
(PABS-PT)24 and the Health Care Pro-
viders’ Pain and Impairment Rela-
tionship Scale (HC-PAIRS).25

The PABS-PT consists of 19 items
about treatment orientation that are
rated using a 6-point Likert scale
ranging from “totally disagree” to
“totally agree.”24 The PABS-PT bio-
medical scale (10 items) has a poten-
tial score range from 10 to 60, and
the PABS-PT biopsychosocial scale (9
items) has a potential score range
from 9 to 54, with higher scores indi-
cating increased treatment orienta-
tion for the respective scale. The
PABS-PT has been reported to have
fair-to-excellent levels of internal
consistency (Cronbach � [biomedi-
cal scale: .77–.84, psychosocial
scale: .58–.68]) and is responsive to
educational interventions.26

The original HC-PAIRS consisted of
15 items and was developed to
assess health care providers’ atti-
tudes and beliefs about the relation-
ship between LBP and physical func-

tion.27 We used a revised 13-item
version based on previous recom-
mendations25 and removed the term
“chronic” from statements describ-
ing LBP.28,29 Responses to items are
rated using a 6-point Likert scale
ranging from “completely disagree”
to “completely agree.” This version
of the HC-PAIRS has a potential score
range from 13 to 78, with higher
scores indicating beliefs in a strong
relationship between pain and
impairment and attitudes that LBP
justifies disability and limitation of
activities. The HC-PAIRS has been
reported to have adequate levels of
internal consistency (Cronbach
��.78–.84); however, its respon-
siveness to educational interventions
has not been adequately evaluated.30

Phase 2. The same group of phys-
ical therapists (n�12) who com-
pleted phase 1 of this study provided
treatment for patients with LBP that
was consistent with the type of train-
ing and education received.

The participants in this phase of the
study were consecutive patients
across 7 outpatient clinic locations
who were referred by a physician for
physical therapy for LBP and evalu-
ated by a physical therapist and who
had completed phase 1 of the study.
The outpatient clinics were part of a
large rehabilitation system located in
the southeastern region of the
United States where physical therapy
treatment is provided for a wide
spectrum of musculoskeletal condi-
tions. Physical therapists recruited
and screened all patients with LBP
for study eligibility prior to enroll-
ment. Potential study participants
were consecutively recruited to
determine if the following criteria
were met before being enrolled in
the study: (1) between the ages of 18
and 65 years and seeking physical
therapy for LBP (defined as having
symptoms at T12 or lower, including
radiating pain into the buttocks and
lower extremity) and (2) ability to
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read and speak the English language.
Potential study participants were
ineligible to participate in this study
for any of the following: (1) the pres-
ence of systemic involvement
related to metastatic or visceral dis-
ease, (2) recent spinal fracture, (3)
osteoporosis, or (4) pregnancy. All
eligible patients were briefed on the
study, and informed consent was
obtained in compliance with the
University of Florida’s Institutional
Review Board.

Study participants were asked to
complete a standardized self-report
questionnaire consisting of ques-
tions related to age, sex, race, eth-
nicity, education, household
income, marital status, and employ-
ment status. Information involving
LBP clinical characteristics (ie, prior
surgery, symptom duration, symp-
tom onset, symptom location, work-
related LBP) also was obtained.

The STarT Back Tool (SBT) consists
of 9 items related to physical and
psychosocial factors used to catego-
rize patients with LBP in primary
care settings based on their risk for
poor future disability outcomes.22

The SBT overall scores (ranging from
0 to 9) are determined by summing
all positive responses, and SBT
psychosocial subscale scores (rang-
ing from 0 to 5) are determined by
summing items related to bother-
someness, fear, catastrophizing, anx-
iety, and depression. Based on over-
all and psychosocial subscale
scoring, patients are categorized as
“high risk” (psychosocial subscale
scores �4), in which high levels of
psychosocial prognostic factors are
present, with or without physical
factors present; “medium risk” (over-
all score �3; psychosocial subscale
score �4), in which physical and
psychosocial factors are present but
not a high level of psychosocial fac-
tors; or “low risk” (overall score:
0–3), in which few prognostic fac-
tors are present. The SBT has dem-

onstrated adequate-to-high levels of
test-retest reliability,22 concurrent
validity,31 and predictive validity.32,33

For the current study, the SBT was
self-administered by all patients at
intake and 4 weeks later; however,
only physical therapists in the strati-
fied care group were educated on
SBT scoring methods. Prior to begin-
ning this study, the SBT was not used
in any of the clinics to assist with
initial treatment decision making.

Patients were not randomized to dif-
ferent treatment groups in this study.
Physical therapists in the standard
care group were instructed to pro-
vide treatment for patients with LBP
as they normally would have admin-
istered if not participating in this
study. Physical therapists in the strat-
ified care group received an addi-
tional 8 hours of training and educa-
tion consisting of content related to
psychologically informed physical
therapist practice principles3,17 and
APTA Orthopaedic Section LBP
CPGs.23 As a component of these
training experiences, clinicians were
directed to incorporate the knowl-
edge and skills learned into subse-
quent management strategies for
their patients with LBP. Specifically,
we asked clinicians to utilize SBT cat-
egorization to guide initial treatment
decision making. For patients catego-
rized as SBT low risk, we suggested a
minimal physical therapist interven-
tion approach (1–2 sessions per
week) and adherence to the APTA
Orthopaedic Section CPGs. For
patients categorized as SBT medium
risk, we suggested an increased
physical therapist intervention
approach (2–3 sessions per week)
with adherence to the APTA Ortho-
paedic Section CPGs. For patients
categorized as SBT high risk, we sug-
gested an increased physical thera-
pist intervention approach (2–3 ses-
sions per week) with adherence to
the APTA Orthopaedic Section CPGs
and psychologically informed prac-
tice principles previously learned as

a component of prestudy training
(Appendix).

Self-report outcome measures were
collected at intake and 4 weeks later
and are described in more detail
below.

Pain intensity was rated using a
numerical pain rating scale (NPRS),
ranging from 0 (“no pain”) to 10
(“worst pain imaginable”). Partici-
pants were asked to rate their cur-
rent pain intensity as well as their
best and worst levels of pain inten-
sity over the previous 24 hours.
These 3 pain ratings were averaged
and used as the NPRS variable in this
study.34 The NPRS has been found to
have sound psychometric proper-
ties,34–36 with a minimal clinically
important difference reported to be
2 points.37 A �30% improvement in
NPRS scores from baseline has been
recommended as a useful threshold
for identifying clinically meaningful
improvement for patients with
LBP.38 Therefore, reporting the pro-
portion of patients achieving this
magnitude has been suggested.39

Low back pain–related disability was
assessed with a modified version of
the ODI, which has 10 items that
assess how LBP affects common
daily activities.40,41 The ODI has a
range of 0% (“no disability due to
LBP”) to 100% (“completely disabled
due to LBP”), with higher scores
indicating higher disability from LBP.
The ODI has been found to have
sound psychometric proper-
ties,40,42,43 with a reported minimal
clinically important difference of 10
percentage points.38 A �30%
improvement in ODI scores from
baseline has been recommended as a
useful threshold for identifying clin-
ically meaningful improvement for
patients with LBP.38 Therefore,
reporting the proportion of patients
achieving this magnitude has been
suggested.39
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We analyzed and reported NPRS and
ODI data on a continuous scale (pri-
mary outcome) and on a binary scale
(secondary outcome) to generate
treatment effect estimates for future
study planning.

Data Analysis
All statistical analyses were per-
formed using IBM SPSS version 21.0
(IBM Corp, Armonk, New York).
Descriptive statistics were used to
provide a summary of data. Point
estimates and 95% confidence inter-
vals (95% CIs) were reported for
selected analyses based on previous
recommendations for evaluating
pilot study findings.44 We also incor-
porated hypothesis testing and
reported associated P values and
effect sizes for selected analyses to
provide preliminary estimates for
treatment effectiveness.45

Phase 1. Differences between cli-
nician groups for demographic char-
acteristics, PABS-PT (biomedical and
biopsychosocial scale), and
HC-PAIRS scores before training
were tested using independent-
samples t tests (for continuous data)
and chi-square tests (for categorical
data). We used separate 2 � 3
repeated-measures analysis of vari-
ance (ANOVA) models to test for
relationships between training and
attitude and belief scores, with clini-
cian group (standard or stratified
education) as the between-subjects
variable and time (before training,
upon completion of training, and 6
months later) as the within-subject
variable. For this study phase, we
were particularly interested in detec-
tion of a 2-way interaction between
time and clinician group to deter-
mine if clinicians who received strat-
ified care education were associated
with changes in attitudes and beliefs
favoring a biopsychosocial treatment
approach. We also were interested
in determining if within-group
changes were observed immediately
following education intervention

and if those changes were main-
tained 6 months later. Three sepa-
rate repeated-measures ANOVA
models were used, with either
PABS-PT (biomedical or biopsycho-
social) or HC-PAIRS scores serving as
the dependent variables.

Phase 2. Differences between
patient groups for demographic and
clinical characteristics were tested
using independent-samples t tests
(for continuous data) and chi-square
tests (for categorical data). We used
separate 2 � 2 repeated-measures
ANOVA models to test for relation-
ships between treatment approaches
and clinical outcome scores, with cli-
nician group (standard or stratified
care) as the between-subjects vari-
able and time (intake and 4 weeks)
as the within-subject variable. For
this study phase, we were particu-
larly interested in detection of a
2-way interaction between time and
clinician group to determine if
patients who received treatment
from clinicians who received strati-
fied care education were associated
with superior outcomes. Two sepa-
rate repeated-measures ANOVA
models were used, with either NPRS
or ODI scores serving as the depen-
dent variables. We calculated effect
sizes using the Cohen d coefficient
to provide an estimate of magnitude
between groups using the following
formula: [(stratified care group
change score � standard care group
change score)/pooled standard devi-
ation], with an effect size of 0.2 con-
sidered small, 0.5 moderate, and 0.8
large.46

A proportional responder analysis
was performed to provide an indica-
tion of the percentage of patients
achieving clinically meaningful
improvement. A �30% improve-
ment in NPRS and ODI scores from
baseline has been recommended as a
useful threshold for identifying clin-
ically meaningful improvement for
patients with LBP.38 Therefore,

reporting the proportion of patients
achieving this magnitude has been
suggested.39 We also provided a full
range of cutoff scores to provide data
on the proportion of participants
achieving above and below 30%
improvement. Percent change
scores were calculated for both the
NPRS and ODI using the following
formula: [(initial score � 4-week
score)/initial score � 100]. Each
patient was then coded as having
“clinically meaningful improvement”
(percent change �30%) or “nonclini-
cally meaningful improvement” (per-
cent change �30%) for NPRS and
ODI outcomes at 4 weeks. Relative
risk (RR) estimates were calculated
based on previous recommenda-
tions47 to compare clinically and
nonclinically meaningful improve-
ment status between stratified and
standard care. A cumulative propor-
tion responder analysis48,49 figure
was generated to describe the pro-
portion of participants who experi-
enced 4-week changes at each NPRS
and ODI threshold level or higher.

For planned exploratory analyses,
we compared stratified care and
standard care groups by SBT risk cat-
egorization for visit frequency and
4-week changes in NPRS and ODI
scores using independent-samples t
testing. Our rationale for these anal-
yses was to provide preliminary find-
ings related to: (1) SBT low-risk par-
ticipant visit frequency based on
previous suggestions that overtreat-
ment for patients categorized as SBT
low risk should be avoided1,2,21 and
(2) SBT high-risk participant out-
comes because our stratified educa-
tion content placed a strong empha-
sis on psychologically informed
practice.

Results
Phase 1
Physical therapists. A total of 12
physical therapists participated in
this study. There were no differ-
ences between clinician groups for

Stratified Primary Care Model for Outpatient LBP Management

August 2015 Volume 95 Number 8 Physical Therapy f 1125



most demographic characteristics
and PABS-PT and HC-PAIRS scores
before training (eTable). The only
exception was that standard care
group clinicians were associated
with a higher number of years in
practice (X�10.1, SD�5.3) com-
pared with stratified care group cli-
nicians (X�4.4, SD�2.9), which
may have been influenced by 2 clini-
cians who had more than 15 years of
practice.

Physical therapists’ attitudes and
beliefs. Results from the repeated-
measures ANOVA indicated statisti-
cally significant group � time inter-
actions for PABS-PT biomedical scale
scores (F2,20�4.91, P�.018) and
PABS-PT biopsychosocial scale
scores (F2,20�4.95, P�.018). Com-
pared with pretraining PABS-PT bio-
medical and biopsychosocial scores,
minimal changes were observed dur-
ing posttraining assessment (biomed-
ical: mean change��2.0, SD�3.0,
Cohen d�0.28; biopsychosocial:
mean change��0.7, SD�3.3,
Cohen d�0.19), with no changes
observed 6 months later (biomedi-
cal: mean change�0.0, SD�4.5,
Cohen d�0.0; biopsychosocial:
mean change��0.1, SD�2.7,
Cohen d�0.02) for the clinician
group that did not receive stratified
care training (Tab. 1). For the strati-
fied care–trained clinicians,
decreased PABS-PT biomedical scale

scores (mean change��4.5,
SD�2.5, Cohen d�1.08) and
increased biopsychosocial scale
scores (mean change��5.5,
SD�2.0, Cohen d�2.86) were
observed during posttraining assess-
ment, with these findings also main-
tained 6 months later (Tab. 1).

Results from the repeated-measures
ANOVA indicated no statistically sig-
nificant group � time interactions
for HC-PAIRS scores (F2,20�2.62,
P�.097) or main effects (F2,20�2.06,
P�.154). Compared with pretrain-
ing HC-PAIRS scores, minimal
changes were observed during post-
training assessment (mean
change��0.4, SD�4.4, Cohen
d�0.05) for the clinician group that
did not receive stratified care train-
ing, with these findings also main-
tained 6 months later (Tab. 1). For
the stratified care clinicians,
decreased HC-PAIRS scores (mean
change��5.3, SD�6.4, Cohen
d�0.74) were observed during post-
training assessment, with these find-
ings also maintained 6 months later
(Tab. 1).

Phase 2
During the study period, a total of
254 consecutive patients were
screened for eligibility to participate
in this study (Fig. 1). Of these
patients, 145 were excluded from
study participation, with the most

common reason being that they
were older than 65 years of age
(n�91). Two patients were consult-
ing with a lawyer due to work-
related LBP and refused to partici-
pate. The remaining 109 patients
provided informed consent and
were enrolled in the study. Of these
patients, 9 were not able to com-
plete the study and provide 4-week
follow-up data due to personal rea-
sons. Therefore, intake data were
obtained from 109 patients, and
4-week follow-up data were
obtained from 100 patients.

Baseline demographic and clinical
data for the entire study sample are
presented in Table 2. Baseline char-
acteristics were similar across treat-
ment groups for all variables, with
the exception of the frequency of
participants reporting work-related
LBP (standard care: n�6, 15.3%;
stratified care: n�3, 14.3%), with 6
fully employed, 2 part-time
employed, and 1 unemployed. An
approximately normal distribution
for initial pain intensity (NPRS
scores) and LBP-related disability
(ODI scores) was suggested based on
visual inspection of histograms and
normality plots.

Overall, the 4-week follow-up rate
was 91.7%, with differences
observed between groups (84.6%
standard care, 95.7% stratified care)

Table 1.
PABS-PT and HC-PAIRS Scoresa

Measure Group
Pretraining

(95% CI)
Posttraining

(95% CI) 6 mo (95% CI)

PABS-PT (biomedical) Stratified care 28.5 (25.2, 31.8) 24.0 (18.7, 29.2) 23.0 (16.7, 29.2)

Standard care 26.7 (20.2, 33.1) 28.7 (20.4, 36.9) 26.7 (19.9, 33.3)

PABS-PT (biopsychosocial) Stratified care 36.0 (33.6, 38.3) 41.5 (39.8, 43.2) 40.5 (36.3, 44.6)

Standard care 36.0 (31.6, 40.3) 36.7 (33.5, 39.8) 36.1 (31.4, 40.9)

HC-PAIRS Stratified care 33.3 (27.9, 38.7) 28.0 (18.8, 37.1) 27.6 (18.1, 37.2)

Standard care 28.3 (20.9, 35.7) 28.7 (18.9, 38.3) 28.7 (18.4, 38.9)

a All values are reported as mean point estimate (95% confidence interval). PABS-PT�Pain Attitudes and Beliefs Scale for Physical Therapists (biomedical
scale, potential range: 10–60), (biopsychosocial scale, potential range: 9–54); HC-PAIRS�Health Care Providers’ Pain and Impairment Relationship Scale
(potential range: 13–78).
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(P�.044). For participants who pro-
vided follow-up data, the average
number of physical therapy visits at
4 weeks was similar among groups
(X�6.3, SD�2.3, minimum�1, max-
imum�12) (P�.174). Four-week
physical therapy status also was sim-
ilar at 4 weeks, with participants still
currently receiving physical therapy
(73.0%), having completed and were
discharged from physical therapy
(11.0%), or electing to not continue
with physical therapy (16.0%)
(P�.559).

Results from the repeated-measures
ANOVA indicated statistically signifi-
cant group � time interactions for
4-week NPRS scores (F1,98�4.08,
P�.046, Cohen d�0.40) and ODI

scores (F1,98�13.6, P�.001, Cohen
d�0.76) (Figs. 2A and 2B). From a
group perspective, participants who
received stratified care were associ-
ated with greater improvements in
NPRS scores (between-group differ-
ence�0.8 points; 95% CI�0.1, 1.5)
and ODI scores (between-group dif-
ference�9.0 percentage points; 95%
CI�4.1, 13.6) compared with those
who received standard care.

Achievement of �30% improvement
rates for NPRS and ODI scores fol-
lowing 4 weeks of physical therapy
is reported in Table 3. Thirty-nine
percent of the participants achieved
�30% improvement in NPRS scores,
with a greater proportion observed
for stratified care (47.8%) compared

with standard care (21.2%)
(RR�2.25; 95% CI�1.11, 4.55). Fifty-
two percent of the participants
achieved �30% improvement in ODI
scores, with a greater proportion
observed for stratified care (61.2%)
compared with standard care
(33.3%) (RR�1.84; 95% CI�1.10,
3.08). Interpretation of the cumula-
tive distribution of responders based
on NPRS scores (Fig. 3A) and ODI
scores (Fig. 3B) indicates a similar
trend, with a greater proportion of
participants who received stratified
care compared with those who
received standard care achieving
improvement for a range of thresh-
old change scores.

Table 2.
Descriptive Characteristics of Study Samplea

Variable
Total Sample

(N�109)
Standard Care Group

(n�39)
Stratified Care Group

(n�70) P

Age (y) 46.2 (12.2) 46.6 (11.2) 46.0 (12.8) .821

Sex, female, n (%) 64 (58.7) 22 (56.4) 42 (60.0) .133

Race .987

Caucasian 83 (76.1) 30 (76.9) 53 (75.7)

Black or African American 20 (18.3) 7 (17.9) 13 (18.6)

Other 6 (5.5) 2 (5.1) 4 (5.7)

Employment status .095

Employed 87 (79.8) 29 (74.4) 58 (82.9)

Unemployed 13 (11.9) 8 (20.5) 5 (7.1)

Retired 9 (8.3) 2 (5.1) 7 (10.0)

Work-related LBP (yes) 9 (8.3) 6 (15.3) 3 (4.3) .044

Symptom duration .694

Acute (�14 d) 6 (5.5) 3 (7.7) 3 (4.3)

Subacute (15–90 d) 40 (36.7) 13 (33.3) 27 (38.6)

Chronic (�91 d) 63 (57.8) 23 (59.0) 40 (57.1)

SBT risk .297

Low 30 (27.5) 14 (35.9) 16 (22.9)

Medium 47 (43.1) 16 (41.0) 31 (44.2)

High 32 (29.4) 9 (23.1) 23 (32.9)

Outcome measure

NPRS 4.9 (2.0) 4.9 (2.1) 4.8 (1.9) .676

ODI 33.5 (14.9) 34.7 (15.0) 32.8 (15.0) .530

a Estimates are provided as frequency count (%), with the exception of age and outcome measures, which are presented as mean (SD). LBP�low back pain,
SBT�STarT Back Tool, NPRS�numerical pain rating scale (potential range: 0–10), ODI�Oswestry Disability Index (potential range: 0%–100%).
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For exploratory analyses, we used
independent-samples t tests to com-
pare frequency of visits and changes
in NPRS and ODI scores following 4
weeks of physical therapy between
treatment groups by SBT risk catego-
rization (Tab. 3). For participants cat-
egorized as SBT low risk, there were
no differences between groups in
the mean number of treatment ses-
sions (stratified care group: X�6.5,
SD�1.7; standard care group:
X�6.6, SD�2.2). There were no
between-group differences for
changes in NPRS scores (0.1 points;
95% CI��1.3, 1.2) or ODI scores
(4.2 percentage points; 95%
CI��3.0, 11.4); however, changes
in ODI scores alone (10.4 percentage
points; 95% CI�5.0, 15.9) favored

stratified care at 4 weeks. For partic-
ipants categorized as SBT medium
risk, there were no differences
between groups in the number of
treatment sessions (stratified care
group: X�6.3, SD�2.5; standard
care group: X�5.9, SD�2.3).
Between-group differences for
changes in NPRS scores (1.4 points;
95% CI�0.2, 2.6) and ODI scores
(11.5 percentage points; 95%
CI�5.1, 17.8) favored stratified care
at 4 weeks. For participants catego-
rized as SBT high risk, those who
received stratified care had more vis-
its (X�6.9, SD�2.1) compared with
those who received standard care
(X�4.6, SD�2.2). There were no
between-group differences for
changes in NPRS scores (0.6 points;

95% CI��1.1, 2.2) or ODI scores
(9.8 percentage points; 95%
CI��3.8, 23.4); however, changes
in ODI scores alone (16.7 percentage
points; 95% CI�10.2, 23.2) favored
stratified care at 4 weeks.

Discussion
This study investigated the feasibility
of a risk stratification approach for
LBP management that was initially
implemented outside of primary
care, and the results were favorable
for the translation to physical ther-
apy settings. In addition, we gener-
ated estimates of treatment effects
based on 4-week clinical outcomes
that may be helpful for planning of
future studies. Specifically, our find-
ings demonstrated that clinician bio-
medical treatment orientations can
be modified and that patients who
received stratified physical therapy
care were associated with greater
improvement compared with those
who received standard physical ther-
apy care. Furthermore, there was a
greater cumulative proportion of
positive pain intensity and disability
responders among patients who
received stratified care compared
with those who received standard
care. Collectively, these findings sug-
gest that physical therapists’ atti-
tudes and beliefs can be changed and
maintained toward a biopsycho-
socially oriented treatment approach
and that those changes may posi-
tively influence patient clinical out-
comes when combined with a
stratified care approach. To our
knowledge, this is the first study con-
ducted in the United States that has
shown favorable clinical outcomes
using risk-stratified care in combina-
tion with guideline recommenda-
tions in settings outside of primary
care.

Feasibility Issues–Phase 1
Several feasibility issues may aid in
planning future studies. First, alterna-
tive clinician recruitment methods
may be needed to generate a more

Figure 2.
Changes in (A) pain intensity scores and (B) ODI scores. ODI�Oswestry Disability Index,
NPRS�numerical pain rating scale. Error bars represent 1 standard error of the mean.
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diverse pool of physical therapists.
For example, we used email to
recruit potentially interested physi-
cal therapists, and a majority of the
physical therapists who participated
were residency or fellowship
trained. In the future, we plan to
provide brief in-service presenta-
tions at several clinical sites to
describe potential research opportu-
nities with the intent to improve cli-
nician and researcher engagement
and recruit a more heterogeneous
group of physical therapists. Second,
using the PABS-PT and HC-PAIRS as
measures for educational interven-
tion responsiveness appears to be
appropriate based on the direction

of changes observed; however, inter-
preting the magnitudes of change
still warrants further investigation.
For future study planning, we will
consider analyses that evaluate rela-
tionships between magnitude of
changes in PABS-PT and HC-PAIRS
scores and clinical outcome scores.
Finally, in retrospect, our educa-
tional intervention for clinicians may
be improved by including more
in-depth content related to
cognitive-behavioral principles that
is provided by a clinical psychologist
and including follow-up mentoring
sessions.9,50

Physical Therapists’
Attitudes and Beliefs
We expected that adaptions toward
less biomedical and more biopsycho-
social treatment orientation would
be observed for clinicians who
received 8 hours of training and edu-
cation focusing on psychologically
informed physical therapist practice
principles. Pretraining PABS-PT bio-
medical (X�28.1, SD�4.9) and bio-
psychosocial (X�36.2, SD�3.2)
scores observed in this study were
similar to those of previous stud-
ies11,15; however, HC-PAIRS scores
(X�30.5, SD�6.2) were lower
compared with findings of previous
studies that involved physical thera-

Table 3.
Changes in NPRS and ODI Scores Following 4 Weeks of Physical Therapya

Variable Total Sample

SBT Risk Categorization

Low Risk Medium Risk High Risk

Stratified care N�67 n�15 n�31 n�21

Standard care N�33 n�14 n�12 n�7

Number of visits

Stratified care 6.5�2.2 6.5�1.7 6.3�2.5 6.9�2.1

Standard care 5.9�2.3 6.6�2.2 5.9�2.3 4.6�2.2

NPRS

Stratified care 1.4 (1.1, 2.0) 0.8 (0.2, 1.6) 1.7 (1.0, 2.4) 1.5 (0.8, 2.4)

Standard care 0.7 (0.1, 1.3I) 0.9 (�0.2, 2.0) 0.2 (�0.9, 1.3) 0.9 (�0.9, 2.0)

Between-group
difference

0.8 (0.1, 1.5) 0.1 (�1.3, 1.2) 1.4 (0.2, 2.6) 0.6 (�1.1, 2.2)

Effect sizeb 0.40 0.06 0.86 0.31

�30% improvement

Stratified care 47.8% P�.010 26.7% P�.909 64.5% P�.005 38.1% P�.243

Standard care 21.2% 28.6% 16.7% 14.3%

ODI

Stratified care 13.2 (10.6, 16.0) 10.4 (5.0, 15.9) 12.3 (9.4, 15.2) 16.7 (10.2, 23.2)

Standard care 4.4 (0.3, 8.7) 6.1 (1.0, 11.3) 0.8 (�6.8, 8.4) 6.8 (�9.7, 23.0)

Between-group
difference

8.9 (4.1, 13.6) 4.2 (�3.0, 11.4) 11.5 (5.1, 17.8) 9.8 (�3.8, 23.4)

Effect sizeb 0.76 0.46 1.14 0.61

�30% improvement

Stratified care 61.2% P�.009 53.3% P�.573 71.0% P�.001 52.4% P�.663

Standard care 33.3% 42.9% 16.7% 42.9%

a Values are reported as mean (95% confidence interval), unless otherwise indicated. Number of visits are reported as mean�SD. NPRS�numerical pain
rating scale, ODI�Oswestry Disability Index, SBT�STarT Back Tool.
b Effect sizes (Cohen d) were calculated using the following formula: [(stratified care group change score – standard care group change score)/pooled
standard deviation].
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pists.11,29 Although the responsive-
ness of the PABS-PT and HC-PAIRS
has not been extensively evalu-
ated,26,30 within-group changes in
PABS-PT biomedical (�4.5 points)
and biopsychosocial (�5.5 points)
scores and HC-PAIRS scores (�5.3
points) observed in this study for
stratified care clinicians are consis-
tent with the findings of previous

studies that incorporated similar bio-
psychosocially oriented training pro-
grams.11,15 For example, a previous
study11 investigating the effect of an
8-day biopsychosocially oriented
course netted similar improvements
and maintenance of beliefs that were
measured using the PABS-PT and
HC-PAIRS, although the findings var-
ied slightly in magnitude from those

of the current study. Our findings
indicate that training periods for
belief changing can be shortened
from what was previously reported
in the literature. The clinical mean-
ingfulness of changes in PABS-PT and
HC-PAIRS scores remains unclear
and warrants further investiga-
tion.11,26,30 The findings from phase
2 of this study, however, provide a
preliminary indication that these
changes in beliefs and attitudes were
potentially sufficient to affect clinical
outcomes for patients who received
stratified care education.

Feasibility Issues–Phase 2
The findings of phase 2 of this study
also will inform planning of future
studies. First, to allow for appropri-
ately powered subgroup analyses,
the number of patients categorized
as SBT high risk needs to be consid-
ered. For example, 29% of the
patients in this study were initially
categorized as SBT high risk, and pre-
vious studies32,33 conducted in simi-
lar settings have indicated between
19% and 26%. For future study anal-
yses, we will need to consider deter-
mining sample size calculations
based on multiple hypothesis tests
comparing stratified care and stan-
dard care by SBT categorization, sim-
ilar to previous study protocols.21,51

We observed differences in clinical
outcomes between stratified and
standard care that were driven by
SBT medium-risk categorization in
our cohort (Tab. 3), which is not
consistent with previous study find-
ings of higher benefit for patients at
high risk.2,52 One potential strategy
to consider for future studies is to
power differences in clinical out-
come scores between medium and
low risk or high and low risk, as the
ability to detect differences between
medium and high risk may be more
difficult.

Second, the influence of treatment
visits on clinical outcomes will need
to be accounted for in future analy-

Figure 3.
(A) Cumulative proportion of responders for 4-week pain intensity outcomes highlight-
ing 47.8% of stratified care group (21.2% of standard care group) achieved at least
30% improvement in numerical pain rating scale (NPRS) (potential range: 0–10).
Nonpositive responders for NPRS changes (ie, less than 0%) are not indicated in the
figure. (B) Cumulative proportion of responders for 4-week pain disability outcomes
highlighting 61.2% of stratified care group (33.3% of standard care group) achieved at
least 30% improvement in Oswestry Disability Index (ODI) scores (potential range:
0%–100%). Nonpositive responders for ODI changes (ie, less than 0%) are not indi-
cated in the figure.
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ses, particularly if we are suggesting
a minimal treatment approach for
patients categorized as SBT low risk.

Finally, implementation of our strat-
ified care approach could be
improved on several levels. For
example, we recommended a mini-
mal physical therapist intervention
approach consisting of 1 or 2 treat-
ment visits per week for patients at
low risk who are receiving stratified
care; however, similar rates were
observed for stratified and standard
care groups at 4 weeks. During
future study planning, we will better
structure clinician adherence for
treatment of patients at low risk. We
also will incorporate consistent men-
toring sessions between clinicians
and researchers during training and
active study time periods that will
provide opportunities to address
potential barriers to implementation.

Estimates of Treatment Effects
for Clinical Outcomes
Greater improvements in LBP clini-
cal outcomes at 4 weeks were
observed in patients who received
physical therapy following a strati-
fied care management approach.
Further inspection of pain and dis-
ability outcomes indicated between-
group differences favoring stratified
care, with associated small (Cohen
d�0.40) and moderate (Cohen
d�0.76) effect sizes, respectively.
These results are similar to 4-month
findings of the larger STarT Back
trial2 that compared stratified care
(n�568) with current best practice
(n�283) in UK primary care settings.
In that study, Hill et al2 reported
between-group differences for NPRS
and Roland-Morris Disability Ques-
tionnaire scores favoring stratified
care, with smaller respective (Cohen
d�0.24 and 0.29) effect sizes. Spe-
cifically related to patients catego-
rized as SBT high risk, we observed a
large effect size (0.61) for improve-
ments in ODI scores favoring strati-
fied care; however, we acknowledge

that this study was not powered for
subgroup analyses. Patients at SBT
high risk who received stratified care
had more visits (6.9) compared with
those who received standard care
(4.6), suggesting the beneficial
effects may have been due to
extended treatment and increased
attention as designed by psychologi-
cally informed practice. Collectively,
these findings provide continuing
evidence that stratified care with
SBT categorization has the potential
to improve LBP outcomes when
combined with psychologically
informed practice.

We also incorporated a proportional
responder analysis to determine if
different statistical approaches
would provide variations in the
appraisal of our clinical outcomes
data. The analysis of treatment
response using previously suggested
thresholds (ie, �30% improvement)
for clinically important changes in
NPRS and ODI scores provided sim-
ilar results. A greater percentage of
patients in the stratified care group
achieved the clinically relevant
change threshold for NPRS (47.8%)
and ODI (61.2%) scores compared
with the standard care group (21.2%
and 33.3%, respectively). These dif-
ferences were not trivial, as patients
who received stratified care were
approximately 2 times more likely to
achieve �30% improvement on the
pain intensity and disability mea-
sures. Furthermore, compared with
the standard care group, there was a
consistent trend for a higher cumu-
lative percentage of patients in the
stratified care group who achieved a
wide range of NPRS (Fig. 3A) and
ODI (Fig. 3B) thresholds for
improvement across the continuum,
potentially providing further valida-
tion for the outcomes reported in
this study. The greatest percentage
of positive responders observed in
the current study (71.0%) and the
STarT Back trial (71.0%) were
patients at SBT medium risk who

received stratified care. Several fac-
tors need to be considered prior to
interpreting these findings related to
treatment response. For example,
treatment response in this study was
based on 4-week clinical outcomes;
however, 73.0% of the patients were
still receiving physical therapy care
at that time. Therefore, we cannot
speculate on long-term implications.

Strengths and Limitations
One strength of this study is that
there was a planned combination of
internal (phase 1) and external
(phase 2) validity. Clinicians were
randomized to different training and
education groups during phase 1,
and we intentionally incorporated a
pragmatic approach to be consistent
with typical clinical management for
LBP during phase 2. Neither strati-
fied care nor standard care clinicians
were required to follow rigid treat-
ment protocols for patients with
LBP. Rather, clinicians utilized the
knowledge and strategies learned
during training sessions (stratified
care group) or their normal manage-
ment strategies (standard care
group) for patients with LBP.
Another strength of the study is that,
compared with previous studies,2

the stratified care education content
provided was brief, but similar out-
comes were obtained. Previous stud-
ies53,54 have indicated that one of the
most significant barriers to attending
postprofessional education courses
is time. Therefore, it was our intent
to provide the necessary education
for this study in reasonable intervals
that also accommodated clinicians’
schedules (ie, 8 hours over multiple
sessions) in order to improve reten-
tion rates and be consistent with our
pragmatic approach.

This study also had several limita-
tions that have not already been
mentioned. First, most physical ther-
apists participating in this study
were either orthopedic residency
trained (n�11, 91.7%) or manual

Stratified Primary Care Model for Outpatient LBP Management

August 2015 Volume 95 Number 8 Physical Therapy f 1131



therapy fellowship trained (n�8,
66.7%), or both (n�8, 66.7%), which
may limit the generalizability of
these findings. In addition, only 12 of
63 eligible physical therapists (19%)
volunteered to participate in this
study; therefore, the influence of vol-
unteer bias should be considered,
which also may limit the generaliz-
ability of these findings. However,
the overall influence of this bias was
likely minimized by randomly assign-
ing therapists to training groups (ie,
stratified or standard care). Second,
patients older than 65 years were not
eligible to participate in this study,
which may limit the generalizability
of our findings, especially consider-
ing that 35.8% of the patients were
not eligible based on the age crite-
rion. In addition, 2 patients were
consulting with a lawyer due to
work-related LBP and refused to par-
ticipate. Future studies are needed to
determine if the risk-stratified care
approach used in this study is gener-
alizable across all age groups and for
individuals receiving work-related
disability. Third, in phase 2, patients
were not randomized to different
treatment groups in this observa-
tional study, nor did we assess for
clinician selection bias of patients;
therefore, our outcome findings
should be interpreted with caution.
Planning of future larger-scale stud-
ies (eg, comparative effectiveness
research) may not necessarily
require randomization of patients to
treatment groups, particularly if the
intent is for pragmatic implementa-
tion in routine clinical practice.55

Finally, 4-week outcomes provide a
short-term perspective on the
impact of patient management. Ide-
ally, longer follow-up data would
have been available.

Clinical Implications
Overall, our results indicated that
implementation of stratified care
based on the STarT Back approach
and APTA Orthopaedic Section CPGs
is feasible in outpatient physical ther-

apy settings. However, estimates of
specific treatment effects for the
clinical outcomes reported in this
article should be interpreted with
caution based on this study design.
Findings from this preliminary study
can be used for planning of future
studies that more definitively deter-
mine the impact of stratified care on
patient outcomes.
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culoskeletal Pain Screening Questionnaire.
Eur J Pain. 2010;14:83–89.

32 Fritz JM, Beneciuk JM, George SZ. Rela-
tionship between categorization with the
STarT Back Screening Tool and prognosis
for people receiving physical therapy for
low back pain. Phys Ther. 2011;91:722–
732.

33 Beneciuk JM, Bishop MD, Fritz JM, et al.
The STarT Back Screening Tool and indi-
vidual psychological measures: evaluation
of prognostic capabilities for low back
pain clinical outcomes in outpatient phys-
ical therapy settings. Phys Ther. 2013;93:
321–333.

34 Jensen MP, Turner LR, Turner JA, Romano
JM. The use of multiple-item scales for
pain intensity measurement in chronic
pain patients. Pain. 1996;67:35–40.

35 Jensen MP, Turner JA, Romano JM, Fisher
LD. Comparative reliability and validity of
chronic pain intensity measures. Pain.
1999;83:157–162.

36 Bolton JE. Accuracy of recall of usual pain
intensity in back pain patients. Pain. 1999;
83:533–539.

37 Childs JD, Piva SR, Fritz JM. Responsive-
ness of the numeric pain rating scale in
patients with low back pain. Spine (Phila
Pa 1976). 2005;30:1331–1334.

38 Ostelo RW, Deyo RA, Stratford PW, et al.
Interpreting change scores for pain and
functional status in low back pain:
towards international consensus regarding
minimal important change. Spine (Phila
Pa 1976). 2008;33:90–94.

39 Deyo RA, Dworkin SF, Amtmann D, et al.
Report of the NIH Task Force on research
standards for chronic low back pain. J
Pain. 2014;15:569–585.

40 Fritz JM, Irrgang JJ. A comparison of a
modified Oswestry Low Back Pain Disabil-
ity Questionnaire and the Quebec Back
Pain Disability Scale [erratum in: Phys
Ther. 2008;88:138–139]. Phys Ther. 2001;
81:776–788.

41 Hudson-Cook N, Tomes-Nicholson K,
Breen A. A revised Oswestry disability
questionnaire. In: Roland MO, Jenner JR,
eds. Back Pain: New Approaches to Reha-
bilitation and Education. New York, NY:
Manchester University Press; 1989:187–
204.

42 Fairbank JC, Pynsent PB. The Oswestry
Disability Index. Spine (Phila Pa 1976).
2000;25:2940–2952.

43 Roland M, Fairbank JC. The Roland-Morris
Disability Questionnaire and the Oswestry
Disability Questionnaire [erratum in:
Spine (Phila Pa 1976). 2001;26:847].
Spine (Phila Pa 1976). 2000;25:3115–
3124.

44 Thabane L, Ma J, Chu R, et al. A tutorial on
pilot studies: the what, why and how.
BMC Med Res Methodol. 2010;10:1.

45 Moore CG, Carter RE, Nietert PJ, Stewart
PW. Recommendations for planning pilot
studies in clinical and translational
research. Clin Transl Sci. 2011;4:332–337.

46 Cohen J. A power primer. Psychol Bull.
1992;112:155–159.

47 Portney LG, Watkins MP. Foundations of
Clinical Research: Applications to Prac-
tice. 3rd ed. Upper Saddle River, NJ: Pren-
tice Hall; 2009.

48 McLeod LD, Coon CD, Martin SA, et al.
Interpreting patient-reported outcome
results: US FDA guidance and emerging
methods. Expert Rev Pharmacoecon Out-
comes Res. 2011;11:163–169.

49 Farrar JT, Dworkin RH, Max MB. Use of
the cumulative proportion of responders
analysis graph to present pain data over a
range of cut-off points: making clinical
trial data more understandable. J Pain
Symptom Manage. 2006;31:369–377.

50 Nielsen M, Keefe FJ, Bennell K, Jull GA.
Physical therapist-delivered cognitive-
behavioral therapy: a qualitative study of
physical therapists’ perceptions and expe-
riences. Phys Ther. 2014;94:197–209.

51 Foster NE, Mullis R, Young J, et al. IMPaCT
Back study protocol; implementation of
subgrouping for targeted treatment sys-
tems for low back pain patients in primary
care: a prospective population-based
sequential comparison. BMC Musculosk-
elet Disord. 2010;11:186.

52 Foster NE, Mullis R, Hill JC, et al. Effect of
stratified care for low back pain in family
practice (IMPaCT Back): a prospective
population-based sequential comparison.
Ann Fam Med. 2014;12:102–111.

53 Chau J, Chadbourn P, Hamel R, et al. Con-
tinuing education for advanced manual
and manipulative physiotherapists in Can-
ada: a survey of perceived needs. Phys-
iother Can. 2012;64:20–30.

54 Sran MM, Murphy S. Postgraduate physio-
therapy training: interest and perceived
barriers to participation in a clinical mas-
ter’s degree programme. Physiother Can.
2009;61:234–243.

55 Horn SD, Gassaway J. Practice-based evi-
dence study design for comparative effec-
tiveness research. Med Care. 2007;45(10
suppl 2):S50–S57.

Stratified Primary Care Model for Outpatient LBP Management

August 2015 Volume 95 Number 8 Physical Therapy f 1133



Appendix.
Stratified Care Education Content

Introduction and Overview of Study

Pain Neuroscience

Variability in Musculoskeletal Pain

Development and Maintenance of Chronic Low Back Pain

Patient Subgrouping

Psychologically Informed Physical Therapist Practice

STarT Back Approach

Identification (Screening)

Management (Targeted Treatment)

Interventions

Communication Skills

Education-Based Intervention

Pain Neuroscience

Activation Philosophy

Activity-Based Intervention

Graded Exercise or Activity

Graded Exposure

Physical Impairment-Based Intervention

American Physical Therapy Association Orthopaedic Section Clinical Practice Guidelines

Outcome Measures

Treatment Monitoring

Case Examples

Adherence

Implementation Challenges
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