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Background and Purpose. Our nation’s suboptimal health care quality and
unsustainable costs can be linked to the failure to implement evidence-based inter-
ventions. Implementation is the bridge between the decision to adopt a strategy and
its sustained use in practice. The purpose of this case report is threefold: (1) to
outline the historical implementation of an evidence-based quality improvement
project, (2) to describe the program’s future direction using a systems perspective to
identify implementation barriers, and (3) to provide implications for the profession
as it works toward closing the evidence-to-practice gap.

Case Description. The University of Pittsburgh Medical Center (UPMC) Centers
for Rehab Services is a large, multicenter physical therapy organization. In 2005, they
implemented a Low Back Initiative utilizing evidence-based protocols to guide clin-
ical decision making.

Outcomes. The initial implementation strategy used a multifaceted approach.
Formative evaluations were used repeatedly to identify barriers to implementation.
Barriers may exist outside the organization, they can be created internally, they may
result from personnel, or they may be a direct function of the research evidence.
Since the program launch, 3 distinct improvement cycles have been utilized to
address identified implementation barriers.

Discussion. Implementation is an iterative process requiring evaluation, measure-
ment, and refinement. During this period, behavior change is actualized as clinicians
become increasingly proficient and committed to their use of new evidence. Suc-
cessfully incorporating evidence into routine practice requires a systems perspective
to account for the complexity of the clinical setting. The value the profession
provides can be enhanced by improving the implementation of evidence-based
strategies. Achieving this outcome will require a concerted effort in all areas of
the profession. New skills will be needed by leaders, researchers, managers, and
clinicians.
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Improved health care value is a cen-
tral theme of current reform
efforts. The focus on value stems

from our nation’s well-chronicled
problems of unwarranted clinical
variation, substandard quality of
care, and unsustainable health care
costs. The failure of clinicians and
health care organizations to assimi-
late evidence-based care strategies
into the routine care of patients con-
tributes significantly to maintenance
of the status quo. These failures are
not new and have been a barrier to
high-quality care for close to 40
years.1 The scientific literature is
replete with examples of evidence-
based practice (EBP) guidelines,
more effective evaluation and treat-
ment methods, and redesigned care
processes that have not been system-
atically incorporated into everyday
clinical practice. This troubling
obstacle to high value care pervades
every corner of health care delivery,
including physical therapy. Recently,
the physical therapy profession has
been “called to action” to demon-
strate the value it creates or risk pro-
fessional “irrelevance.”2 A proposed
strategy to meet this challenge is to
shrink the evidence-to-practice gap.

Increased attention to the “bench-to-
practice” gap has resulted in prolif-
eration of implementation research.
Implementation is the bridge
between a decision to adopt an
evidence-based strategy and the sus-
tained use of that strategy in every-
day clinical practice. Implementa-
tion is an iterative activity requiring
process evaluation, performance
measurement, and cyclical refine-
ment (Fig. 1). It is during this period
that behavior change is actualized as
clinicians and supporting staff
become increasingly proficient, con-
sistent, and committed to their use
of new evidence.3 Implementation
research, therefore, is aimed at iden-
tifying interventions that facilitate
behavior change and speed the use

of evidence-based strategies in clini-
cal practice.

The purpose of this case report is
threefold. First, we will describe the
9-year evolution of a low back pain
(LBP) quality improvement project
in a multicenter physical therapy
organization. We will specifically
highlight our use of evidence-based
implementation interventions and a
continuous cycle of performance
measurement and program refine-
ment. Second, we will discuss the
future directions of the initiative as
we use a broader systems perspec-
tive to identify additional barriers to
implementation. Finally, using
insights gained through our organi-
zation’s implementation experience,
we will provide practical implica-
tions for the physical therapy profes-
sion as it seeks to demonstrate value
by closing the evidence to practice
gap.

Setting
The University of Pittsburgh Medical
Center (UPMC) is an integrated

health care finance and delivery sys-
tem headquartered in Pittsburgh,
Pennsylvania. It operates more than
20 hospitals, with more than 400
outpatient locations. The UPMC Cen-
ters for Rehab Services (CRS), a com-
ponent of the Community Provider
Services division of UPMC, provides
all inpatient, long-term care and out-
patient physical therapist services.
The CRS has more than 60 outpatient
sites throughout western Pennsylva-
nia, with clinics located in urban,
suburban, and rural environments.

The CRS employs more than 170 full-
time and part-time physical thera-
pists in their outpatient clinics. The
average clinic is staffed by 3.3 full-
time equivalents (FTE), but staffing
ranges from 1.0 to 26.5 FTE per
clinic. More than 80% of their clinics
staff 3 or fewer FTE. Their physical
therapy workforce is predominantly
female (64%) and under 40 years of
age (70%). Fifty-six percent of the
therapists have achieved a doctor of
physical therapy (DPT) degree, and
40% received their training at the
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Figure 1.
Iterative cycle of implementation. Adapted with permission of John Wiley & Sons Inc
from: Graham ID, Logan J, Harrison MB, et al. Lost in knowledge translation: time for a
map? J Contin Educ Health Prof. 2006;26:13–24.
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University of Pittsburgh. They aver-
age 12.1 years in clinical practice
and 7.0 years of employment with
CRS.

Low Back Quality
Improvement (LBQI)
Initiative
The UPMC and its insurance divi-
sion, UPMC Health Plan, identified
LBP as a high-impact condition based
on the prevalence and cost of care
within their membership. As a result,
an enterprise-wide, multidisciplinary
low back initiative involving physi-
cians, physical therapists, and the
health plan was launched in 2005.
The initiative had 3 main compo-
nents: (1) a 72-hour algorithm to
encourage early referral for physical
therapy for patients with LBP, (2)
dissemination of evidence-based
management protocols at all levels of
care, and (3) collection of detailed
data regarding processes of care,
clinical decision making, and physi-
cal therapist adherence to LBP man-
agement guidelines.

As part of the initiative, CRS execu-
tive leadership made the decision to
adopt evidence-based management
protocols and developed a compre-
hensive strategy for implementation.
Goals were to standardize care,
reduce unwarranted clinical variabil-
ity, and improve outcomes for
patients with LBP. The recom-
mended management protocols
reflected best available evidence and
were consistent with current medi-
cal and physical therapy LBP clinical
practice guidelines.4–6 The proto-
cols were designed to assist thera-
pists’ decision making at the point of
care using both patient-reported and
provider-generated findings. Impor-
tantly, previous work has demon-
strated that when care is aligned
with evidence, patients achieve bet-
ter functional outcomes, have lower
physical therapy costs, and accrue

fewer downstream costs (eg, medi-
cation, imaging, surgery).7–9

Initial Implementation—
A Multifaceted Evidence-
Based Strategy
The CRS’ initial strategy included a
multifaceted set of evidence-based
implementation interventions. A
combined approach is important in
light of research suggesting multi-
faceted strategies, those including 2
or more implementation interven-
tions, are more effective in produc-
ing improvement than isolated inter-
ventions.10 It should be noted that
more interventions are not necessar-
ily better, as effectiveness is not a
linear function of the number of
interventions used.11 Instead, it is
more important that each compo-
nent of a multifaceted strategy target
different barriers to implementation.
The synergy created by this
approach has been identified as an
important factor for success.12 In
this case, the initial implementation
strategy included 4 interventions: (1)
local consensus, (2) implementation
champions, (3) educational meet-
ings, and (4) printed educational
material.

Local Consensus Process
Local consensus processes are
designed to create a sense of owner-
ship within the clinical setting. The
approach includes local providers in
the decisions made regarding man-
agement of the targeted clinical con-
dition. Barriers to committed use of a
clinical innovation can arise when
outside standards are imposed with-
out customizing the program to
meet the unique needs of the orga-
nization.3,13 Prior to rollout of the
program, CRS convened a series of
meetings to build consensus within
the organization. These meetings
included LBP experts from the Uni-
versity of Pittsburgh, clinicians, and
quality improvement representatives
from CRS. The primary objectives of

these meetings were to discuss low
back initiative management proto-
cols, to agree on specific clinical
decision-making algorithms, and to
ensure the protocols could be feasi-
bly deployed within the CRS clinics.

An electronic monitoring tool that
would capture patient and process-
of-care data was deemed critical to
the success of the program. There-
fore, once agreement on the clinical
aspects was reached, the consensus
development team was expanded to
include representatives from
UPMC’s information technology
group. The monitoring tool, or min-
imum data set (MDS), captures
patient demographics, LBP history,
and summary scores from the Fear-
Avoidance Beliefs Questionnaire
(FABQ) and modified Oswestry Dis-
ability Index (mODI). The MDS also
collects key examination findings,
process-of-care information, and the
physical therapist’s plan of care
(Appendix 1). The MDS data are col-
lected at the point of care and then
uploaded by the therapist or rehabil-
itation aide into a centralized, secure
database where the data can then be
analyzed using a proprietary comput-
erized algorithm to determine the
physical therapist’s patient-specific
and overall adherence to the LBP
management protocols.

Implementation Champions
Implementation champions are indi-
viduals who advocate advancement
of the new clinical change.13 Cham-
pions are particularly helpful over-
coming indifference or resistance
encountered from clinicians or staff.
The CRS’ Spine Program Director
(SPD) was the company clinical
champion. The SPD is the recog-
nized spine care expert within the
organization. He serves as the pri-
mary resource for therapists’ diag-
nostic and treatment questions and
provides individualized clinical skills
training when needed.
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Educational Meetings
Eight regional educational meetings
were held prior to the LBQI program
launch. These meetings were led by
CRS’ Vice President of Research and
Education and supported by the
SPD. The didactic sessions provided
an overview of the initiative, a
detailed discussion of the manage-
ment protocols, and a description of
the operational procedures. Educa-
tional meetings are commonly used
to improve professional practice. An
important distinction must be made
between didactic meetings and inter-
active workshops. Didactic educa-
tional sessions target knowledge bar-
riers, whereas interactive workshops
target knowledge, attitudes, and skill
barriers at the individual and group
levels.14 Current research shows a
mix of interactive and didactic edu-
cation appears to be more effective
than either alone.14

Printed Educational Materials
The educational sessions were aug-
mented with printed educational
materials documenting the manage-
ment protocols and operational pro-
cedures. Printed educational materi-
als are meant to improve awareness,
knowledge, attitudes, and skills and
ultimately improve clinical prac-
tice.15 Printed materials may be an
important component of a multifac-
eted implementation strategy; how-
ever, when used in isolation, they
have a minimal effect on professional
practice.15

Evaluation of the Initial
LBQI Implementation
Implementation of new intervention
strategies is a process, not an event
(Fig. 1). Therefore, managing the
implementation requires strong lead-
ership, robust monitoring systems,
and the willingness to adapt and tai-
lor the program to overcome barriers
that inevitably surface.16 Measure-
ment of implementation fidelity, or
the degree to which a strategy is
delivered as intended, is critical in

understanding how the evidence-
based strategy is actually being
used.17 By comparing actual versus
planned implementation activities, it
is possible to identify and resolve
actionable barriers and maximize
facilitators of behavior change.18

Formative evaluations are an effec-
tive mechanism to identify factors
that positively or negative influence
the progress of implementation
efforts.18 Formative data may include
quantitative measures collected from
structured survey instruments or
administrative data. As part of forma-
tive evaluations, it is also common to
gather qualitative information
through direct observation, chart
review, or formal and informal inter-
views. The information obtained is
used to make midcourse refinements
to the processes in an effort to
increase the likelihood of success.19

Throughout the LBQI implementa-
tion, CRS has used quantitative and
qualitative inputs from formative
evaluations to monitor and improve
the program. Using these evalua-
tions, the LBQI has progressed
through 3 distinct improvement
cycles.

Improvement Cycle 1
The CRS’ first structured formative
evaluation revealed a lack of compli-
ance with data submission proce-
dures. As stated earlier, a key com-
ponent of the program was the
development of a monitoring tool
(ie, MDS) designed to capture clini-
cal data, process-of-care information,
and the physical therapist’s plan of
care. These data elements are consid-
ered mission critical, as they are used
to determine physical therapists’
adherence to the LBP management
protocols. However, this process
required therapists to upload the
data collected at the point of care
into the centralized database. Initial
compliance with to this additional
administrative task (ie, data submis-
sion) was found to be extremely low

(�18%).20 This low level of data sub-
mission prevented analysis of pro-
cess of care and algorithm adherence
metrics, thereby creating a signifi-
cant barrier to further program eval-
uation. To specifically address this
barrier, greater oversight of the data
submission process was accom-
plished by implementing an audit
and feedback system.

Audit and Feedback
Audit and feedback can be integral to
the implementation process. Previ-
ous research has shown that health
professionals substantially overesti-
mate their actual performance when
their self-rating is compared with
empirically derived performance
measures.21 Audit and feedback
interventions objectively measure
process, clinical, or health care out-
comes and compare a clinician’s per-
formance with professional stan-
dards or predefined targets.12,22

Results of the comparisons are then
provided to the clinician in an effort
to stimulate behavior change when
performance does not meet stan-
dards.12,22 This technique has the
potential to produce significant
change in professional behavior and
is most effective for low performing
providers.22

For the next implementation cycle,
the Director of Quality and Risk Man-
agement was given oversight of the
audit and feedback intervention. Her
role as the initial point of contact for
personnel, processes, and systems
questions allowed her full access to
the data and the ability to send
individual, bimonthly compliance
reports to each clinician. These
reports provided 2 measures of data
submission compliance: (1) the pro-
portion of each therapist’s LBP
patient population for whom an
MDS was submitted and (2) the pro-
portion of MDS submissions in
which all required data fields were
completed. By bringing attention to
data compliance through audit and
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feedback, the data submission and
completion rate was successfully
raised from 18% to over 90% within
less than 2 months20 (Fig. 2).

Improvement Cycle 2
Improved data submission resulting
from the audit and feedback inter-
vention allowed more rigorous
exploration of therapists’ adherence
to the LBP management protocols as
well as the cost consequences of
adherent versus nonadherent care.
To do this, we studied a cohort of
750 consecutive adult patients with
LBP treated from November 2007
through October 2008. A validated
computer algorithm was developed
to analyze each patient’s clinical sta-
tus using data from the MDS and to
determine whether therapists
treated their patients according to
the LBP management protocols. Def-
initions for patient classification and
the criteria used for determination of
adherent and nonadherent status are
presented in Appendix 2.20 In addi-
tion to therapists’ adherence to the
treatment protocols, we also investi-
gated total and component treat-
ment costs (ie, medical, therapy, pre-
scription) for these patients using

claims data from the UPMC Health
Plan.

Our analysis revealed that, overall,
therapists’ initial plans of care
adhered to the LBP management pro-
tocols approximately 50% of the
time.20 This adherence rate was well
below the desired 80% compliance
target. There was also substantial
variation in the therapists’ adher-
ence rates according to the 3 clinical
classifications: (1) directional prefer-
ence exercise (81%), (2) stabilization
exercise (49%), and (3) application
of thrust mobilization (manual ther-
apy) (14%)20 (Fig. 3).

Despite suboptimal and inconsistent
adherence rates, our analysis sug-
gests that protocol adherent treat-
ment was cost saving for both
patients and the UPMC Health Plan.
For example, the mean per episode
cost was 47% higher, and the overall
costs were 43% more for those
patients receiving nonadherent care
($941,897.55) than for those receiv-
ing adherent care ($658,477.94).20

Additionally, physical therapy costs
were 14% higher and patients spent
35% more out-of-pocket when care

did not adhere to the management
protocols20 (Table). Perhaps even
more importantly, nonadherent care
was predictive for incurring total
treatment costs in the highest quar-
ter of the sample after adjusting for
baseline characteristics (adjusted
odds ratio�1.51; 95% confidence
interval�1.07, 2.15).20 In light of the
apparent value produced for patients
and the payer, further program
improvements were justified. In the
next improvement cycle, CRS tar-
geted barriers preventing proper
execution of the protocols using a
comprehensive educational strategy.

Based on the highly variable adher-
ence patterns identified in our anal-
ysis, it appeared that skills training
(eg, manual therapy techniques) was
required, especially for new employ-
ees. As a result, an educational inter-
vention combining interactive clini-
cal skills laboratory sessions and
didactic educational components
was implemented. During this imple-
mentation cycle, a combined
approach was chosen because, as
stated previously, mixed educational
approaches target barriers in knowl-
edge, attitudes, and skills and are

Figure 2.
Minimum data set (MDS) submission compliance. Blue bars indicate submitted MDS; orange bars indicate complete MDS.
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more effective than either approach
alone.14

The centerpiece of the educational
intervention was an 8-module, self-
directed online curriculum. The
course used multimedia presenta-

tions to provide comprehensive edu-
cational content on all aspects of the
LBP management protocols. Learn-
ing was reinforced with pretesting
and posttesting, which also allowed
continuing education credits to be
granted upon successful completion.

Completion of this course is now a
requirement for all new employees.
To address motor competencies,
new employees also were required
to attend a spine care skills training
course led by the SPD. An electronic
LBQI library was established on the

Figure 3.
Low back management protocol adherence—October 2007–July 2009. Blue bars represent percentage protocol adherent (n); orange
bars represent percentage protocol nonadherent (n).

Table.
Mean Total Health Care, Physical Therapy, and Patient Out-of-Pocket Costs per Episode of Carea Based on Low Back Quality
Initiative Management Protocol Adherence

Type of Care Total Payer Costsb-e
Total Member

Costsc-f
Physical Therapy

Costsc-g
Physical Therapy
Member Costsc-h

Adherent care (n�380)

X $1,732.84 $238.89 $502.05 $118.84

SD $3,427.09 $325.29 $508.07 $145.78

95% CIi $1,387.16, $2,078.51 $206.08, $271.70 $449.68, $554.42 $103.84, $133.85

Nonadherent care (n�370)

X $2,545.67 $321.59 $601.29 $134.04

SD $6,142.66 $933.70 $786.11 $294.28

95% CI $1,917.71, $3,173.63 $226.14, $417.04 $518.69, $683.90 $103.14, $164.93

a An episode of care was defined as the time from the initial physical therapy evaluation to the last physical therapy visit. If there were no physical therapy
visits for �60 days from the last visit, the episode of care was considered complete. Low back pain management costs were captured for 18 months from
the start date of a complete episode of care.
b Total payer costs were defined as all allowed medical, physical therapy, and prescription expenditures paid by the health plan for low back pain
management.
c A 4% discount rate adjustment was applied to all expenditures to account for market inflation.
d No significance observed (P�.05).
e All comparisons made with cost data transformed by [log (10)].
f Total member costs were defined as all allowed medical, physical therapy, and prescription expenditures paid by the member for low back pain
management.
g Total physical therapy costs were defined as all allowed physical therapy expenditures paid by the health plan for low back pain management.
h Physical therapy member costs were defined as all allowed physical therapy expenditures paid by the member for low back pain management.
i 95% CI�95% confidence interval.
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corporate Intranet to provide easy
access to program resources. Unfor-
tunately, further analysis has
revealed that this educational inter-
vention did not demonstrably
improve adherence to the manage-
ment protocols.

Improvement Cycle 3—
Moving to a Systems View
Despite a multifaceted implementa-
tion strategy and 2 distinct improve-
ment cycles, adherence to the LBP
management protocols has not yet
been fully optimized. The inability of
the organization to achieve targeted
adherence rates indicates that other
levers of change are needed to
improve performance. Rather than
abandoning the process, the UPMC
Health Plan and CRS continue to
partner because of the potential sav-
ings for the plan and its members.
Barriers to the sustained use of
evidence-based strategies can be
multifactorial and context specific.
However, the interventions previ-
ously deployed have primarily tar-
geted one domain within the system:
the physical therapists’ behaviors.
Thus, CRS’ next improvement cycle
is expanding the investigative win-
dow by conducting a systems-level
formative evaluation. The goal is to
develop a tailored implementation
prescription that can account for
barriers in multiple domains.

The formative evaluation is guided
by the Consolidated Framework for
Implementation Research (CFIR), a
meta-theoretical framework ideally
suited for multilevel systems evalua-
tions.13 The CFIR defines 5 domains
that are all potential targets for tai-
lored implementation strategies23:

1. Outer setting (eg, patient needs,
peer pressure, external policies,
and reimbursement);

2. Inner setting (eg, leadership, cul-
ture, networks and communica-
tion, goals and feedback);

3. Characteristics of individuals (eg,
knowledge and beliefs, personal
attributes);

4. Characteristics of the clinical
innovation (eg, evidentiary
strength, complexity); and

5. Implementation process (eg,
planning, opinion leaders,
champions).

This broader diagnostic evaluation
will use sequential quantitative and
qualitative methods. In the current
improvement cycle, we are using
structured surveys to gather informa-
tion from the therapists specific to
CFIR domains 1 through 4 (see
above). We are assessing inner set-
ting factors (eg, leadership, culture,
resources) with the Alberta Context
Tool.24–26 The LBP management pro-
tocols are being assessed using the
Ottawa Acceptability of Decision
Rules Instrument.27 Physical thera-
pists’ attitudes and beliefs toward
LBP will be investigated using the
Pain Attitudes and Beliefs Scale for
Physical Therapists.28,29 These find-
ings, when combined with data from
the monitoring system, will allow
the quantification of factors associ-
ated with variation in adherence.
These data also may point to poten-
tial barriers and facilitators to imple-
mentation within and between sys-
tem domains. The second step in the
evaluation will use semistructured
interviews with both high- and low-
adhering therapists to thoroughly
examine their views regarding
potential barriers and facilitating fac-
tors identified in the first phase of
the evaluation. The goal is to use the
findings from these studies to design
a tailored implementation prescrip-
tion targeting the important mutable
barriers to adherence at multiple lev-
els within the system.30

Bundled Payments
In addition to the systems-level diag-
nostic evaluation, there has been a

recent change external to CRS (ie,
CFIR domain 1) that may facilitate
greater adherence to the manage-
ment protocols. The UPMC Health
Plan has launched a pilot program to
institute a bundled payment for
patients with LBP. The UPMC’s inter-
est in this reimbursement mecha-
nism stems from barriers created by
the traditional fee-for-service (FFS)
payment structure, which rewards
volume over quality.31 Bundled pay-
ments pay a provider a single price
for all of the services needed by a
patient for a specific episode of care
or over a fixed time period. Bundled
payments are often described as a
hybrid between FFS reimbursement
(in which providers are paid for each
service rendered to a patient) and
capitation (in which providers are
paid a “lump sum” per patient
regardless of how many services the
patient receives).32 Fee-for-service
payments leave all of the risk for uti-
lization and costs on the payer. Con-
versely, capitation payments shift
almost all of the risk to the pro-
vider.33 Bundled payments are
viewed as a “middle ground” in
which risk is shared. These programs
have shown promising results for
enhancing guideline adherence and
improving outcomes for certain con-
ditions, but models in physical ther-
apy are still untested.34

A test of a bundled payment model
for select LBP diagnoses is currently
under way. The bundled payment
covers patients with nonspecific LBP
for up to 8 weeks of care. As part of
the bundled payment, the patient is
only required to pay a single
co-payment for the entire 8-week
episode of care. This single
co-payment is designed to signifi-
cantly reduce patients’ initial cost
burden and has the potential to
enhance compliance, thereby
improving clinical outcomes. It is
too early to judge the effectiveness
of the third improvement cycle, but
early indications point to increased

Evidence-Based Practice Implementation: Case Report

594 f Physical Therapy Volume 95 Number 4 April 2015



compliance with LBP management
protocols.

Implications for the
Physical Therapy Profession
The move toward value-based health
care is upon us and accelerating rap-
idly. This massive paradigm shift will
require unprecedented transforma-
tion by providers. Providers will be
held accountable for the quality of the
service delivered as payers initiate
broad payment reforms, including
performance-based reimbursements.
In response, physical therapists’ use of
evidence-based treatment strategies
will need to become the norm rather
than a novelty.

The inescapable conclusion is that
the profession, as a whole, must
improve implementation and dis-
semination of evidence-based care
strategies. Adherence to evidence-
based care can improve quality, but
compliance with evidence-based
guidelines by physical therapists, like
members of all other professions, is
suboptimal. The increased attention to
quality improvement and implementa-
tion can create an atmosphere that
identifies the active ingredients of
implementation interventions and pro-
vides insight into factors that mediate
or moderate its success. The insights
gained also can allow generalization
across the different contextual settings
of physical therapist practice.

In the clinics, new skills will be
needed by clinicians and managers.
Successful incorporation of evidence
into routine practice will require an
understanding of the complexity of
the clinical setting from a systems
perspective. As demonstrated in our
organization, educational interven-
tions alone will not be enough to
gain the sustained and committed
use of evidence-based care by clini-
cians. Instead, education should be a
component of a diverse aggregation
of implementation strategies tailored

to the specific “systems” of each
organization. Additionally, we must
scale our expectations, remember-
ing that implementation is an itera-
tive process rather than a single
event. These process changes will
require vision, leadership, commit-
ment, and perseverance from all
members of an organization.

Finally, measurement, reassessment,
and refinement will be imperative
components of the implementation
process. The link between outcomes
and value will require a robust data
monitoring program, ideally linking
evidence-based care processes with
patient outcomes. Electronic medi-
cal records must be easily accessible
and provide meaningful reports to
clinicians and their managers. This
transformation to a data-driven pro-
fession can improve the use of
evidence-based strategies and poten-
tially provide quantifiable evidence
highlighting the importance of con-
sumer access to physical therapy in a
high-value health care system.35
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Appendix 1.
University of Pittsburgh Medical Center (UPMC) Centers for Rehab Services Low Back Pain Minimum Data Set (MDS) Forma

FABQ—PA Status FABQ—W Status (Check One) 

DEMOGRAPHICS INITIAL ONLY 
PT:Name:

Status:    Licensed PT        Student PT                       Date (Initial):  

Patient DOB:   Male  Female 

HISTORY (Initial Only):  Location  

Location of other 
symptoms 

(Check all that apply) 
  LBP ≤15 days   N/A 
  LBP and buttock/thigh symptoms (not distal to 
knee) 

≥15 days   Head/Neck 

 LBP and leg symptoms distal to knee  
  Thoracic Spine 
  Upper Extremity(ies) 
  Hip(s) 
  Knee(s) 
  Foot/Feet 

FABQ    
PA ____ Yes  Yes 
W ____  No  No 
Previous Episodes of 
LBP: 

0 1–2  3–5  >5 Frequency Increasing?   Yes 
  No 

PHYSICAL EXAM:   Initial  Follow-up  

Avg SLR 
Prone Instability 
Test 

Mobility 
Testing  

Aberrant 
Movements 

≥90   Positive  Hypo  Extension   Yes 
 <90   Negative  Normal  Flexion   No 

 Hyper  No Directional Preference  

Pain (worst):  
Flexion 
ROM: Oswestry: 

TREATMENT CLASSIFICATION (Initial and Weekly) 
Stage I (Check One)

 Thrust Mobilization (Grade V)  Negative (<29)  Positive (>14) 

 Non-Thrust Mobilization (Grade IV)  “At Risk” (29–34)  Negative (≤14) 

 Stabilization  Positive (>34) 

 Flexion Directional Preference 
NOTE: YOU MUST CHECK

1. One Stage I category or  one or more Stage  
II categories and 

2. One FABQ status (initial only; weekly 
optional) 

 Extension Directional Preference 

 Traction 

Stage II (Check All That Apply)

 Aerobic 

 General Conditioning 

Interventions Initial and Weekly  (Check All That Apply):

 Patient Education/Instruction  Aerobic Exercise  NMES (Strengthening)  

 Flexion Exercises  Functional Training  NMES (Pain Control)  

 Extension Exercises  Heat Modalities  Soft Tissue Massage 

 Flexibility Exercises  Cold Modalities Myofascial Release 

 Stabilization Exercises  Traction–Mechanical Craniosacral Therapy 

 General Conditioning Exercises  Traction–Autotraction  Other 

 Thrust Mobilization (Grade V)  De-Weighting/Unloading 

 Non-Thrust Mobilization (Grade IV)   Behavioral Exercise Approach (+FABQ) 

Gender: 

Duration

Post-Surgical Sought medical care for this same episode in the past?

Date:

Directional Preference

a PT�physical therapist, DOB�date of birth, LBP�low back pain, N/A�not applicable, FABQ�Fear-Avoidance Beliefs Questionnaire, FABQ–PA�Fear-Avoidance
Beliefs Questionnaire–physical activity subscale, FABQ–W�Fear-Avoidance Beliefs Questionnaire–work subscale, Avg SLR�average straight leg raise, ROM�range
of motion, NMES�neuromuscular electrical stimulation. This document is property of UPMC Centers for Rehab Services and may not be reproduced without
expressed written consent (05/12).
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Appendix 2.
Definitions for Patient Classification and Criteria Used for Determination of Adherent and Nonadherent Statusa

Clinical Classification MDS History and Physical Exam MDS Treatment Classification Protocol Status

Manipulation* IF the patient presents with:
● Symptom duration �15 days
● LBP and/or buttock/thigh pain

not distal to the knee
OR the patient presents with any

three of the following:
● Symptom duration �15 days
● LBP and/or buttock/thigh pain

not distal to the knee
● Lumbar hypomobility
● FABQ–Work subscale �19

AND the therapist performed:
● Thrust mobilization (Grade V) as

part of intervention

THEN status is
Adherent

IF the patient presents with:
● Symptom duration �15 days
● LBP and/or buttock/thigh pain

not distal to the knee
OR the patient presents with any

three of the following:
● Symptom duration �15 days
● LBP and/or buttock/thigh pain

not distal to the knee
● Lumbar hypomobility
● FABQ–Work subscale �19

AND the therapist did not performed:
● Thrust mobilization (Grade V) as

part of intervention

THEN status is
Non-adherent

Stabilization* IF the patient presents with:
● (�) prone instability test

OR the patient presents with any
three of the following:

● (�) prone instability test
● Aberrant trunk movements
● Lumbar hypermobility
● Average SLR �91°
● Age �40 years

AND the therapist performed:
● Stabilization exercises as part of

the intervention

THEN status is
Adherent

IF the patient presents with:
● (�) prone instability test

OR the patient presents with any
three of the following:

● (�) prone instability test
● Aberrant trunk movements
● Lumbar hypermobility
● Average SLR �91°
● Age �40 years

AND the therapist did not performed:
● Stabilization exercises as part of

the intervention

THEN status is
Non-adherent

* Patient must have an initial modified Oswestry Disability Index score �30 and no identified Directional Preference

Clinical Classification MDS History and Physical Exam MDS Treatment Classification Protocol Status

Direction Preference
(Flexion Specific)

IF the patient presents with:
● LBP and leg symptoms distal to

the knee
● Preference for flexion oriented

movements

AND the therapist included:
● Flexion exercises as part of

intervention

THEN status is
Adherent

IF the patient presents with:
● LBP and leg symptoms distal to

the knee
● Preference for flexion-oriented

movements

AND the therapist did not include:
● Flexion exercises as part of

intervention

THEN status is
Non-adherent

Direction Preference
(Extension Specific)

IF the patient presents with:
● LBP and leg symptoms distal to

the knee
● Preference for extension-

oriented movements

AND the therapist included:
● Extension exercises as part of

intervention

THEN status is
Adherent

(Continued)
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Appendix 2.
Continued

Clinical Classification MDS History and Physical Exam MDS Treatment Classification Protocol Status

Direction Preference
(Extension Specific)

IF the patient presents with:
● LBP and leg symptoms distal to

the knee
● Preference for extension-

oriented movements

AND the therapist did not include:
● Extension exercises as part of

intervention

THEN status is
Non-adherent

Definitions
a. Mobility Testing—Mobility or spring testing is performed by placing the hypothenar eminence (just distal to the pisiform) of the hand over

the spinous process of the segment to be tested. With the elbow and wrist extended, the examiner applies a gentle but firm anteriorly
directed pressure on the spinous process. Interpretation of whether a segment is hypomobile, normal, or hypermobile is based on the
examiner’s anticipation of what normal mobility should feel like at that spinal level and compared to the mobility detected in the spinal
segments above and below the segmental level of interest.

b. Prone Instability Test—The patient lies prone with the trunk and torso on the examining table, legs over the edge, and feet resting on the
floor. The examiner then applies posterior to anterior pressure (PA) to the lumbar spine. Any provocation of pain is noted. The patient is
then instructed to lift and hold the legs off the floor (the patient may hold table to maintain position). The examiner again applies PA
pressure to the lumbar spine.
i. Positive Test—if pain is present in the resting position but subsides substantially (either reduces in severity/intensity or resolves) in the

second position.
ii. Negative Test—if pain is present in the resting position but does not subside substantially in the second position.

c. Aberrant Movements—observation of following movements during sagittal-plane motion:
i. Instability catch—any trunk movement outside of the plane of specified motion during that particular motion (eg, lateral side bending

during trunk flexion).
ii. Painful arc (on descent or return)—symptoms felt during the movement at a particular point in the motion (or through a particular

portion of the range) that are present only at this point.
iii. Thigh climbing—using the hands on thighs to assist with return from flexion to the upright position.
iv. Reversal of lumbopelvic rhythm—the trunk being extended first, followed by extension of the hips and pelvis to bring the body back to

upright position.
d. Average Straight Leg Raise (SLR)—the patient is supine with the head relaxed. The examiner holds the foot with one hand to maintain the

hip in neutral rotation. The inclinometer is positioned on the tibial crest just below the tibial tubercle. The leg is raised passively by the
examiner, whose other hand maintains the knee in extension. The leg is raised slowly to the maximum tolerated straight leg raise (not the
onset of pain). The maximum straight leg raise is recorded in degrees. The test is then repeated for the opposite extremity. Average straight
leg raise is computed by adding the maximum straight leg raise of the left and right legs and dividing by two.

e. Directional Preference—single or repeated lumbar motions, in a single direction, that create centralization of symptoms. Findings include
extension preference, flexion preference, or no directional preference. Centralization is defined as migration of symptoms from an area more
distal or lateral in the buttocks and/or lower extremity to a location more proximal or closer to the midline of the lumbar spine.
i. Extension preference—when symptoms centralize with repeated extension movements/exercises
ii. Flexion preference—when symptoms centralize with repeated flexion movements/exercises
iii. No preference—when symptoms do not centralize with repeated flexion or repeated extension movements/exercises

a MDS�minimum data set, LBP�low back pain, N/A�not applicable, FABQ�Fear-Avoidance Beliefs Questionnaire, FABQ–PA�Fear-Avoidance Beliefs
Questionnaire–physical activity subscale, SLR�straight leg raise. This document is property of UPMC Centers for Rehab Services and may not be reproduced
without expressed written consent (05/12).
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