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The treatment-based classification (TBC) system for the treatment of patients with low back
pain (LBP) has been in use by clinicians since 1995. This perspective article describes how the
TBC was updated by maintaining its strengths, addressing its limitations, and incorporating
recent research developments. The current update of the TBC has 2 levels of triage: (1) the
level of the first-contact health care provider and (2) the level of the rehabilitation provider. At
the level of first-contact health care provider, the purpose of the triage is to determine whether
the patient is an appropriate candidate for rehabilitation, either by ruling out serious pathol-
ogies and serious comorbidities or by determining whether the patient is appropriate for
self-care management. At the level of the rehabilitation provider, the purpose of the triage is
to determine the most appropriate rehabilitation approach given the patient’s clinical presen-
tation. Three rehabilitation approaches are described. A symptom modulation approach is
described for patients with a recent—new or recurrent—LBP episode that has caused signif-
icant symptomatic features. A movement control approach is described for patients with
moderate pain and disability status. A function optimization approach is described for patients
with low pain and disability status. This perspective article emphasizes that psychological and
comorbid status should be assessed and addressed in each patient. This updated TBC is linked
to the American Physical Therapy Association’s clinical practice guidelines for low back pain.
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Despite the plethora of research
on low back pain (LBP), clinical
trials have not provided conclu-

sive evidence supporting the superiority
of any particular intervention.1,2 This gap
is often attributed to the fact that the
design of most clinical trials includes
delivery of a single intervention to a het-
erogeneous group of patients with LBP.
This heterogeneity, combined with wide
inclusion criteria, tends to dilute the
treatment effect. In order to optimize the
treatment effect, patients with LBP
should be classified into homogeneous
subgroups and matched to a specific
treatment. Subgroup-matched treatment
approaches have been shown to result in
improved outcomes compared with
nonmatched alternative methods.3–6

Designing studies that incorporate
subgroup-matched treatments into LBP
classification systems has become a
research priority.7

In the field of physical therapy, there are
4 primary LBP classification systems that
attempt to match treatments to sub-
groups of patients using a clinically
driven decision-making process: (1) the
mechanical diagnosis and therapy classi-
fication model described by McKenzie,8

(2) the movement system impairment
syndromes model described by
Sahrmann,9 (3) the mechanism-based
classification system described by
O’Sullivan,10 and (4) the treatment-based
classification (TBC) system described by
Delitto et al.11 All of these systems have
made significant contributions in
improving clinicians’ ability to recognize
patterns of signs and symptoms in
patients with LBP and match them with
respective treatments. Yet, these sys-
tems—without exception—have 4 main
shortcomings:

1. No single system is comprehensive
enough in considering the various
clinical presentations of patients with
LBP or how to account for changes in
the patient’s status during an episode
of care.

2. Each system has some elements that
are difficult to implement clinically
because they require expert under-
standing in order to be utilized
efficiently.

3. None of these classification systems
consider the possibility that some
patients with LBP do not require any
medical or rehabilitation intervention
and are amenable for self-care
management.

4. The degree to which the psychosocial
factors are considered varies greatly
among these systems, which runs
contrary to the clinical practice guide-
lines established by the American
Physical Therapy Association (APTA)
that advocate using the biopsy-
chosocial model as a basis for
classification.12

These shortcomings are likely to be over-
come as our understanding of the factors
that drive LBP improves. We are likely to
see more convergence than divergence
among the 4 systems.

In this article, we focus on the TBC sys-
tem described by Delitto et al.11 The TBC
is the most extensively researched clas-
sification system in the field of physical
therapy, with more than 16 articles
investigating its usefulness as a guide for
clinical decision making.13 Since its pub-
lication in 1995, the TBC has passed
through phases of development that
were largely based on emerging evi-
dence. At each phase, the TBC had dif-
ferent strengths and limitations. The pur-
pose of this article is to review those
strengths and limitations and use current
evidence to update the TBC approach.
Specifically, the update of the TBC will
take into consideration the following
points:

• Recognition that the initial triage
process includes all health care pro-
viders who come in first contact
with patients with LBP.

• Establishing decision-making crite-
ria for the first-contact practitioner
to triage patients into 1 of 3
approaches: medical management,
rehabilitation management, and
self-care management (Fig. 1).

• Utilizing risk stratification and psy-
chosocial tools to determine which
patients require psychologically
informed rehabilitation.

• Updating decision-making criteria
for the triage process by rehabilita-
tion providers to determine the

most appropriate rehabilitation
approach (Table, Fig. 1).

• Linking the components of the TBC
to the APTA clinical practice guide-
lines for LBP.

• Proposing a course of action
addressing the limitations of the
previous versions of TBC, including
the development of a novel neuro-
muscular assessment, prioritizing
interventions, and identifying a
research agenda.

TBC System—1995
The original TBC system was created in
1995 by a panel of experts with the pur-
pose of describing a classification system
that specifically directed conservative
management to patients with LBP.11 The
1995 TBC system was designed, in part,
to be analyzed critically and serve as the
basis for scientific inquiry. This system
represented the initial phase of
development.

The 1995 TBC system had 3 levels of
classification (Fig. 2). Level 1 classified
the patient into 3 groups: (1) patients
who could not be managed by physical
therapy and needed to be referred for
medical management because of great
suspicion of serious pathology, (2)
patients who could be managed by phys-
ical therapy but required consultation
with another health care practitioner
because of presence of chronic comor-
bidity or “magnified illness behavior,”
and (3) patients who could be indepen-
dently managed by physical therapy.

Level 2 was for patients deemed appro-
priate for independent physical therapy.
Level 2 classified such patients into 3
stages, each of which had specific inter-
ventions that were appropriate for the
patient’s status. Stage I was for patients
with severe pain and disability status; the
goal of the intervention was symptom
modulation. Stage II was for patients
whose pain was not too severe but inter-
fered with their activities of daily living;
the goals of the treatment were resolu-
tion of residual symptoms and improve-
ment of physical function to enhance the
performance of activities of daily living.
Stage III was for patients who were rel-
atively asymptomatic and could perform
standard activities of daily living, but
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needed to return to higher levels of phys-
ical function; the goal of the treatment
was to improve the patient’s ability to
perform higher levels of physical func-
tion without symptoms exacerbation.

Level 3 classified patients into syndromes
embedded within each stage. Each syn-
drome was named after the intervention
that the patient was going to receive (eg,
mobilization syndrome, traction syn-
drome). To assign a patient to a particu-
lar intervention, a thorough physical
examination was conducted to identify
the treatment that would be best

matched to the patient’s clinical
presentation.

Several strengths could be ascribed to
the 1995 TBC system. At level 1, the TBC
considered a process of patients triaging
upon first contact to screen for “red
flags” in direct access physical therapy
clinics. Also, the 1995 TBC considered
assessment of psychosocial factors using
Waddell’s signs and symptoms of “mag-
nified illness behavior,”14 which were
the best available evidence to assess psy-
chosocial factors at that time.

At level 2, the TBC described the staging
process, which was the hallmark
strength of the system because the TBC
developers recognized that using num-
ber of days since onset was not useful in
guiding treatment matching. Therefore,
the TBC developers described the stag-
ing process to prescribe interventions
according to the patient’s pain intensity
and disability status rather than relying
on arbitrary definitions of acute, sub-
acute, and chronic LBP based on time
duration alone.

Figure 1.
Updated 2015 treatment-based classification system. * Regardless of approach, patients with a medium-to-high psychological risk profile
require psychologically informed rehabilitation. † The rehabilitation provider also may function as the first-contact health care provider.
‡ Rehabilitation must be modified appropriately to account for a patient’s comorbid status.
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Level 3 was the level at which the
patient’s signs and symptoms were
matched to specific interventions. Inter-
ventions at this level targeted a wide
array of patients with LBP along the spec-
trum of pain and disability status. The
interventions were not confined to a spe-
cific concept; rather, they were open to
other schools of thought.

Despite the strengths of the 1995 TBC, a
number of limitations could be identi-
fied. At level 1, when psychosocial fac-
tors were identified, there was no spe-
cific suggestion of how to address these
factors other than consultation with
another health care provider.

At level 2, the TBC was somewhat ambig-
uous in describing the conceptual terms
“levels,” “stages,” and “classification.”
This lack of clearly defined terms and
decision-making variables confused
some readers and led to misinterpreta-
tion of stage I, stage II, and stage
III as acute, subacute, and chronic,
respectively.

At level 3, one limitation was that the
physical examination was largely based
on findings related to the patient’s static
alignment or response to tissue loading
tests, which could guide the treatment
for patients in stage I, whose status
required symptom modulation, but were

not helpful in guiding the treatment for
patients in stages II and III, whose status
was related to the movement system
impairments. As a result, the interven-
tions in the 1995 TBC were exclusively
designed to be matched with “syn-
dromes” for stage I only and never fully
developed for stage II or III.

Another limitation at level 3 was confu-
sion over the “immobilization” syn-
drome. The immobilization syndrome
was intended for patients with hyper-
acute LBP that was irritable (ie, pain can
easily be provoked with minor lumbar
spine movements) and still in the inflam-
matory phase. For such patients, immo-
bilization meant limiting the patient’s
movements until the irritability and
inflammation subsided. Unfortunately,
“immobilization” was also the same term
used to describe patients with signs and
symptoms of “instability” that was aggra-
vated with end-range movements. For
patients with instability, immobilization
meant limiting their end-range move-
ments by the use of stabilization exer-
cises. To resolve this confusion, the term
“immobilization” for patients with insta-
bility was replaced with the term “stabi-
lization.” However, the term “stabiliza-
tion” erroneously crept in as one of the
primary interventions embedded in stage
I, and many clinicians forgot about the

concept of “rest from function” as a strat-
egy for managing the hyperacute LBP.

The 1995 TBC was a classification frame-
work based largely on clinical observa-
tions with minimal research to substan-
tiate its theoretical basis. However, the
1995 TBC set the stage for a new era of
research in the years following its
publication.

TBC System—2007
A revision of the TBC was published in
2007 by Fritz et al15 with the purpose of
updating the 1995 TBC with the latest
evidence that emerged between 1995
and 2007. This revision and update rep-
resented the second phase of
development.

The major strength of the 2007 TBC was
that it was much more evidence-based.
The 2007 TBC incorporated evidence
from clinical trials that showed that
matching patients with treatment using
the TBC principles resulted in improved
clinical outcomes compared with alter-
native methods.3,4 The 2007 TBC
included evidence from a single random-
ized controlled trial that showed that the
use of a clinical prediction rule for
patients likely to respond to manipula-
tion led to improved clinical outcomes.6

Additionally, the 2007 TBC incorporated
preliminary criteria for patients likely to

Table.
Triage Process and Matching Criteria for the Rehabilitation Provider

Rehabilitation Approach
Symptom

Modulation Movement Control Functional Optimization

Classification Variablesa Pain rating High to moderate Moderate to low Low to absent

Disability ratingb High Medium Low

Clinical statusc Volatile: symptoms
predominate

Stable: movement
impairments
predominate

Well-controlled: performance
deficits predominate

Treatment Modifying
Variables

Psychosocial statusd �/� �/� �/�

Comorbiditiese �/� �/� �/�

a When the classification variables do not agree, we recommend relying on disability rating to match the patient with the treatment approach. This
judgment should be aided by the patient’s clinical status.
b Disability can be assessed with any outcome measure of disability (eg, Modified Oswestry Disability Questionnaire, Roland-Morris Disability Questionnaire).
c “Volatile” means that the patient’s clinical status can easily be aggravated, the patient is highly irritable (ie, minor lumbar spine movements easily provoke
pain), and occasionally the patient’s presentation does not permit physical examination. “Stable” means that the patient’s clinical status can increase with
certain movements, postures, or tests but return to baseline level relatively quickly. “Well-controlled” means that the patient’s clinical status is asymptomatic
most of the time but can be aggravated when performance demands are increased.
d Psychosocial status can be assessed using self-report measures (eg, Fear-Avoidance Behavior Questionnaire, STarT Back Tool). Plus sign (�) means the
patient needs psychologically informed rehabilitation because of higher risk of developing poor treatment outcome. Minus sign (�) means the patient does
not need psychologically informed rehabilitation because of no concern about developing poor treatment outcome.
e Comorbidities (eTab. 3) can be present, along with low back pain. Plus sign (�) means the patient needs to receive medical co-management for existing
comorbidities besides rehabilitation care. Minus sign (�) means the patient does not need medical co-management.

Treatment-Based Classification System for LBP

4 f Physical Therapy Volume 96 Number X Month 2016



benefit from stabilization exercises16 and
updated the matching criteria for
patients likely to improve with direc-
tional preference exercises.15 Further-
more, the 2007 TBC replaced Waddell’s
signs and symptoms of magnified illness
behavior with the use of Fear-Avoidance
Beliefs Questionnaire.14 This question-
naire was one of the criteria to consider
in matching and predicting a patient’s
response to an intervention.6,16

However, a number of limitations could
be noted regarding the 2007 TBC. First,
the 2007 TBC did not contain any spe-
cific recommendations for how clini-
cians could manage patients with high
psychosocial distress.

Second, the 2007 TBC removed the level
2 staging decision from the clinical
decision-making process,17 which
shifted the focus away from the wide
array of interventions listed in the 1995
TBC article for improvement in func-
tional activities of daily living (stage II)
and high physical performance (stage
III). This removal resulted in a category
broadly defined as “stabilization”
exercises.

Third, the 2007 TBC criteria that were
suggested to match a patient with a spe-
cific treatment did not always aid in
matching.18 When the criteria could not
match the patient to manipulation, spe-
cific exercises, or traction, the patient
was matched with stabilization exer-
cises. As a result, the stabilization exer-
cises subgroup became, in and of itself, a
composite of heterogeneous patients
with various signs and symptoms.

Fourth, the criteria did not consider def-
icits in muscle performance or motor
control when matching patients to treat-
ments. When patients with such deficits
were assessed using the 2007 algorithm,
they either were erroneously matched to
stabilization exercises subgroup or
remained unclassified.19

Finally, the 2007 TBC criteria did not
ensure that patients are matched only to
a single intervention, but rather 25% of
the patients could satisfy the criteria for
more than one subgroup.18 This overlap
pointed to the importance of creating a

hierarchical algorithm that prioritizes
treatments based on clinical findings and
allows for change within an episode of
care.

The 2007 TBC produced an algorithm
that was clinically applicable, but the
developers were aware that the system
had its limitations and foresaw that it was
likely going to change. Fritz et al stated
that “the process of developing a classi-
fication system is dynamic, and it is likely
that future modification [to the TBC] will
inevitably be made.”15(p299) Therefore,
the 2007 TBC algorithm should be

revised to incorporate the latest develop-
ments, optimize its comprehensiveness,
refine current criteria, and explore addi-
tional treatments.18

TBC System—2015
This update of the 1995 TBC system rep-
resents the third phase of development,
which we believe is timely because of
many advances in the way care is deliv-
ered to patients with LBP. New research
has improved our ability to predict the
risk of patients with LBP developing
poor treatment outcomes and subse-
quently prescribe interventions that bet-

Figure 2.
The 1995 treatment-based classification system. Level 1 clinical decision classifies patients
into 3 groups: (1) patients who cannot be managed by physical therapy and need to be
referred for medical management because of great suspicion of serious pathology, (2)
patients who may be managed by physical therapy but require consultation with another
health care practitioner because of presence of chronic comorbidity or magnified illness
behavior, and patients who can be managed independently by physical therapy. Level 2 is for
patients who are determined appropriate for independent physical therapy. The level 2
clinical decision classifies such patients into 3 stages: (1) stage I is for patients with severe pain
and disability status; the goal of the interventions is symptom modulation; (2) stage II is for
patients whose pain is not too severe but interferes with their activities of daily living; the goal
of the treatment is improving muscle impairments to perform activities of daily living; and (3)
stage III is for patients who are relatively asymptomatic and can perform standard activities
of daily living but need to return to higher levels of physical function; the goal of the
treatment is to improve the patient’s ability to perform higher levels of physical function
without symptoms exacerbation. The level 3 clinical decision classifies patients into syn-
dromes embedded within each stage.
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ter match the identified risk level.20 Also,
psychosocial factors have been
described in the literature, and the reha-
bilitation provider’s competency in
addressing them has been reported.21

Additionally, various pain mechanisms
that can underlie LBP have been
highlighted.22,23

These advancements have been
described in the APTA clinical practice
guidelines for LBP.12 These guidelines, in
part, attempt to establish a common diag-
nostic language, as well as publish
evidence-based principles for clinicians
and researchers. However, the guide-
lines’ recommendations have not been
widely adopted by existing classification
systems for LBP. Therefore, we are pro-
posing a format that allows for the incor-
poration of the guidelines’ recommenda-
tions into the 2015 TBC, which will
provide a process by which the recom-
mendations can be used efficiently in the
clinical decision-making process for
patients with LBP. We believe that
linking these recommendations to the
2015 TBC also might guide researchers
to new areas of investigation and direct
clinicians to new patient management
strategies (eTab. 1, available at
ptjournal.apta.org).

The improvements on the TBC will be
discussed in detail in a series of upcom-
ing articles. In this article, we present an
overview of the most recently updated
TBC algorithm.

Overview of the Updated
TBC Algorithm—2015
The 2015 TBC algorithm proposes 2 lev-
els of triage: one at the level of the first-
contact health care provider and another
at the level of the rehabilitation provider
(Fig. 1). At the level of the first-contact
health care provider, the triage can be
assumed by any practitioner competent
in LBP care, regardless of his or her pro-
fessional background (ie, primary care
physician, nurse practitioner, physical
therapist, chiropractor). This individual’s
responsibility is to determine the appro-
priate approach of management. At the
level of the rehabilitation provider, the
purpose of the triage is to determine
which rehabilitation approach is appro-

priate for the patient and what factors
may affect the treatment.

Triage at the Level of the First-
Contact Health Care Provider
Upon initial contact, patients with LBP
should be triaged using 1 of 3 approach-
es: medical management, rehabilitation
management, or self-care management.
Patients requiring medical management
are those with red flags of serious pathol-
ogy (eg, fracture, cancer) or serious
comorbidities that do not respond to
standard rehabilitation management (eg,
rheumatoid arthritis, central sensitiza-
tion). Serious pathologies can mimic
nonspecific mechanical LBP and should
be ruled out upon initial assessment.24

Red flags are best investigated in clusters
of signs and symptoms,25 with each
cluster denoting the presence of a par-
ticular pathology (eTab. 2, available at
ptjournal.apta.org).

Central sensitization is a condition that
will require careful attention (eTab. 2).
Central sensitization has been defined as
an altered mechanism of pain processing
within the central nervous system (ie,
enhanced synaptic excitability, lower
threshold of activation, and expansion of
the receptive fields of nociceptive
input).26 In this condition, the pain ini-
tially may have been caused by a periph-
eral pain generator, but now the pain has
lasted beyond the normal healing time
(ie, chronic pain).23 The pain distribu-
tion is widespread and does not follow
an anatomical pattern. The pain also can
easily be provoked with low-intensity
stimuli that would not normally generate
pain (eg, light touch). A key feature of
this pain is the disproportionate mechan-
ical provocation patterns in response to
clinical examination.27

Central sensitization has a strong associ-
ation with psychological factors such as
negative beliefs, pathological anxiety or
depression, and poor coping strategies.
When such factors are present with the
aforementioned features of central sensi-
tization, the patient is unlikely to benefit
from standard rehabilitation including
the principles of the TBC. These patients
require a multidisciplinary approach to
pain management, including pharmaco-

logical intervention, psychotherapy, and
specialized rehabilitation.

Comorbidities can be present along with
mechanical LBP28 and should be investi-
gated upon initial assessment as well
(eTab. 3, available at ptjournal.
apta.org).24 Comorbidities have been
linked to increased health care utiliza-
tion, higher costs, and poor treatment
outcome.28–30 Comorbidities, physical or
psychological, can be identified using a
medical screening questionnaire plus
patient report. When comorbidities are
found in association with mechanical
LBP, medical co-management (eg, phar-
macotherapy) may become necessary in
order to achieve optimal rehabilitation
outcomes.

Patients who do not have serious pathol-
ogies are appropriate for either rehabili-
tation or self-care management. Patients
amenable to self-care management are
those who are unlikely to develop dis-
abling LBP during the course of the cur-
rent episode. Such patients can be iden-
tified using risk profiling instruments
such as the STarT Back Tool,31 Örebro
Musculoskeletal Pain Questionnaire,32 or
similar self-report questionnaires. These
patients have low levels of psychosocial
distress, no or controlled comorbidities,
and normal neurological status. They
may be treated with patient education
that consists of reassurance about the
generally favorable prognosis for acute
LBP and advice about medication, work,
and activity.20

Patients who are appropriate for rehabil-
itation management are the remaining
majority, as serious pathology is very rare
among patients with LBP,33 and patients
amenable to self-care management repre-
sent a small portion of patients with LBP
seen in primary care clinics.20 We
believe the majority of patients should be
referred quickly to a well-trained rehabil-
itation provider. This triaging process of
the first-contact health care provider is
recapitulated in Figure 3.

Triage at the Level of
Rehabilitation Provider
In some situations, the rehabilitation pro-
vider could be the first-contact health
care provider. In that case, the rehabili-
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tation provider would initially triage the
patient in the same way outlined above.
When the triage determines that the
patient is appropriate for rehabilitation
management, the rehabilitation provider
should continue to match the patient
with 1 of the 3 rehabilitation approaches
shown in Figure 1 and described below.

In other situations, the rehabilitation pro-
vider may receive patients with LBP via a
referral from another health care pro-
vider. In that case, we recommend that

rehabilitation providers be watchful for
red flags that might have been over-
looked by the referring health care pro-
vider. Also, the rehabilitation provider
should attempt to determine whether
the patient has any physical or psycho-
logical comorbidities that might necessi-
tate medical co-management. Also, the
rehabilitation provider should evaluate
the psychosocial status of the patient to
determine whether a psychologically
informed rehabilitation is necessary.

The next step in the triage process of the
rehabilitation provider is matching the
patient’s clinical status to 1 of 3 rehabil-
itation approaches: symptom modula-
tion, movement control, or functional
optimization (Fig. 1). Matching the
patient to each approach relies on the
assessment of pain intensity, disability
status, and perception of clinical status.
Also, the matching must consider find-
ings related to the patient’s comorbid
and psychosocial status (Table). This
approach is supported by the APTA clin-
ical practice guidelines for LBP,12 and
consistent with the research standards of
the National Institutes of Health task
force for LBP.34

Depending on the approach to which
the patient is matched, the rehabilitation
provider should plan the appropriate
physical examination. Patients matched
to the symptom modulation approach
should be assessed using a physical
examination that elicits symptom modu-
lation behavior (eg, centralization,
peripheralization). Patients matched to
the movement control approach should
be assessed using a physical examination
that identifies impairments in movement
patterns. Patients matched to the func-
tional optimization approach should be
assessed using a physical examination
that accounts for the unique functional
demands of a specific job or sport.

Symptoms modulation approach.
A symptom modulation approach is
matched to patients with recent—new
or recurrent—LBP episode that is cur-
rently causing significant symptomatic
features (Table). Because their clinical
status is volatile, these patients tend to
avoid certain postures; active range of
motion is limited and painful. The neu-
rological examination can reveal
increased sensitivity. These patients
need interventions that modulate their
symptoms. In this group, patients are
treated mainly with manual therapy,
directional preference exercises, trac-
tion, or immobilization.

Movement control approach. A
movement control approach is matched
to patients who have low-to-moderate
levels of pain and disability that interfere
with their activities of daily living

Figure 3.
Low back pain triage process for the first-contact health care provider. Central sensitization
is one of the comorbidities associated with widespread pain that is disproportionate to
provocative mechanical testing (eTab. 2). This condition is strongly associated with elevated
psychological distress. Patients with central sensitization should receive medical manage-
ment that includes pharmacotherapy and psychotherapy, as well as specialized rehabilita-
tion. Patients at high psychological risk (eg, pain catastrophizing, fear of movement, anxiety,
and depression) should receive psychologically informed rehabilitation.
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(Table). The patient’s status tends to be
stable; that is, the patient describes a low
baseline level of pain that increases by
doing certain daily activities; however,
the pain returns to its low-level baseline
as soon as the patient ceases the activity.
Other patients may describe recurrent
attacks of LBP that are aggravated with
sudden or unexpected movement, but
currently they are asymptomatic or in
remission. The patient’s active spinal
movements are typically full but may be
accompanied by aberrant movements.
The physical examination can reveal
findings of impaired flexibility, muscle
activation, and motor control. These
patients need interventions to improve
the quality of their movement system.
For this group, the treatment in the 2007
TBC system mainly relied on stabilization
exercises.16,35 In this updated 2015 TBC,
however, we believe that stabilization
exercises must be better defined, and
other treatments need to be explored.

Functional optimization approach.
A functional optimization intervention is
for patients who are relatively asymp-
tomatic; they can perform activities of
daily living but need to return to higher
levels of physical activities (eg, sport,
job). The patient’s status is well con-
trolled (Table); that is, the pain is aggra-
vated only by movement system fatigue.
These patients may not have flexibility or
control deficits, but they have impair-
ments in movement system endurance,
strength, and power that do not meet
their physical demands.36 These patients
need interventions that maximize their
physical performance for higher levels of
physical activities. For this group, the
treatment should optimize the patient’s

performance within the context of a job
or sport.

Considerations Related to the
Rehabilitation Approaches
The 3 rehabilitation approaches are
mutually exclusive; however, patients
can always be reclassified to receive a
different rehabilitation approach as their
clinical status changes (Fig. 1). For exam-
ple, a patient who initially receives a
movement control approach due to mod-
erate levels of pain and disability can be
reclassified to receive a functional opti-
mization approach if his or her status
improves to low pain and disability sta-
tus, or the patient can be reclassified to
receive a symptoms modulation
approach if his or her status suddenly
worsens. Alternatively, a patient can be
discharged at any point when rehabilita-
tion goals are attained.

It should be noted that, within each of
the 3 rehabilitation approaches, a patient
might fit the criteria of 2 or more treat-
ment options, which requires prioritiza-
tion of treatment. For example, in the
symptom modulation approach, a
patient may satisfy the criteria for manip-
ulation and extension exercises as
shown by Stanton et al.18 In that case,
extension exercises take priority over
manipulation. Extension exercises
should be the treatment of choice until
the patient’s status plateaus. At that
moment, manipulation may ensue
(Fig. 4). Similarly, in the movement con-
trol approach, a patient may have motor
control impairment and reduced muscle
performance. In that case, motor control
deficit takes priority over the muscle

reduced performance. When the control
deficit is corrected, muscle performance
training can ensue (Fig. 5). This method
of prioritization process is largely based
on common clinical sense, warrants fur-
ther research, and will be described in
future articles.

To achieve optimal treatment outcomes,
it is not enough to only match patients
based on the above 3 rehabilitation
approaches, but matching also should
consider the patient’s psychosocial sta-
tus and concurrent comorbidities
because they can weaken the treatment
effect (Table). When psychosocial fac-
tors are high, the rehabilitation provider
should educate the patient about pain
theory, muscle relaxation techniques,
sleep hygiene, and coping skills and
address catastrophizing about pain and
diagnostic findings. When medical
comorbidities are identified, medical
co-management is necessary.

Conclusion and Future
Directions
We reviewed the phases of development
of the original 1995 TBC and the subse-
quent revisions that were published in
2007. We have presented an updated
version of the TBC, maintaining its pre-
viously developed strengths and improv-
ing upon its limitations. In this updated
TBC, we recommend a 2-level triage pro-
cess: (1) initial triage by a first-contact
health care provider (regardless of pro-
fession) to determine which patients are
amenable to rehabilitation and (2) sec-
ondary triage by a rehabilitation provider
to determine the most appropriate reha-
bilitation approach. The initial triage pro-
cess now recognizes 2 types of patients

Figure 4.
Example of hierarchical exercise progression for patients matched to symptom modulation approach. Patients who need the symptom
modulation approach can satisfy the criteria for more than one treatment subgroup. We suggest that the treatment should take the
progression shown in the Figure. For example, if a patient’s status centralizes with extension, the rehabilitation specialist should emphasize
extension exercises until the patient’s status plateaus. At that time, manipulation can ensue. * Irritable means that minor movements of the
lumbar spine can easily provoke the symptoms. ** Active rest means limiting the patient’s movement until the inflammation subsides. Such
patients are usually seen within the first 24 hours of injury. SLR�straight leg raising.
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who are not candidates for rehabilitation
management: those with red flags of
potentially serious medical disease or
central sensitization syndromes and
those who are likely to do well with a
self-care management approach.

Additionally, this updated TBC embraces
the biopsychosocial model of back pain
management, including the importance
for risk assessment and the need to
address psychological factors, regardless
of the rehabilitation approach. The
rehabilitation-level triage establishes
decision-making criteria that can be used
by any rehabilitation provider to deter-
mine the most appropriate rehabilitation
approach for the patient with LBP, using
pain and disability status (Table). We also
HAVE linked the recommended treat-
ment approaches in this TBC to APTA’s
clinical practice guidelines for LBP.

This article has provided a general over-
view of the major updates and revisions
to the TBC, with more detailed informa-
tion to be presented in a series of upcom-
ing articles. One article will be devoted
to the first-contact provider triage pro-
cess, with discussions about assessment
of red flags, medical and psychosocial
comorbidities, and the need for a psy-
chologically informed rehabilitation
approach for patients at high risk of
developing chronic LBP. Another article
will include more detailed descriptions
of the rehabilitation provider triage pro-
cess that sorts patients into the most
appropriate rehabilitation approach.
Each of the 3 rehabilitation approaches
will be the focus of an individual article
that discusses the physical examination

procedures for that specific approach,
suggesting subgroup-matched interven-
tions. We hope that the information pro-
vided in these future articles will stimu-
late thoughts and future research related
to the concept of matching interventions
to appropriate subgroups of patients
with back pain.
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eTable 1.
Linking the 2015 Treatment-Based Classification System to the APTA Clinical Practice Guidelines for LBPa,b

Triage by the rehabilitation provider

TBC Clinical Decision and Subgroup
Items (Fig. 1) APTA LBP Guidelines Recommendation Level of Evidencec

Determining the appropriate management
approach for patients with LBP

Clinicians should consider diagnosis and classification of serious
medical conditions or psychological factors and initiate
referral to the appropriate medical practitioner.

Strong

Medical management Clinicians should consider referring the patient for medical
management when the patient presents “red flags” (medical
or psychological), comorbidities not amenable for
rehabilitation, progressive neurological deficits, or symptoms
that are not resolving with rehabilitation interventions.

Strong

Rehabilitation management It is believed that early rehabilitation can help reduce the
transition of acute LBP to chronic LBP, lower the number
workdays lost, lower treatment cost, and lessen the
likelihood of receiving lumbosacral injection and the
frequency of visiting physicians.

Weak

Self-care management Clinicians should utilize education and counseling strategies
that promote the understanding of the strength of the spine
anatomical structure, the early resumption of normal
activity, and a favorable prognosis for LBP.

Moderate

Triage by the rehabilitation provider

TBC Clinical Decision and Subgroup
Items (Fig. 1) APTA LBP Guideline Recommendation Level of Evidencec

Determine the appropriate rehabilitation
approach

Clinicians should use validated self-report questionnaires to
identify the patient’s baseline status relative to pain and
function and for monitoring a change in patient’s status
throughout the course of treatment.

Strong

Symptom modulation LBP, without symptoms or signs of serious medical or
psychological conditions, can be classified into mobility
deficits, referred pain, radiating pain, or pain with related
cognitive or affective tendencies.

Moderate

Directional preference exercises: lateral
shift

Clinicians should consider utilizing repeated movements,
exercises, or procedures to promote centralization in
patients with acute LBP and referred lower extremity pain.

Strong

Directional preference exercises: extension Clinicians should consider using repeated exercises in a specific
direction determined by treatment response to improve
mobility and reduce symptoms.

Strong

Directional preference exercises: flexion Clinicians should consider flexion exercises, combined with
other interventions such as manual therapy, to reduce pain
and disability in older patients with LBP and radiating pain.

Weak

Mobilization/manipulation Clinicians should consider utilizing thrust and nonthrust
mobilization procedures in patients with acute or subacute
LBP and related buttock or thigh pain.

Strong

Traction There is preliminary evidence that a subgroup of patients with
LBP and signs of nerve root compression along with
peripheralization of symptoms and a positive crossed
straight leg raise will benefit from intermittent lumbar
traction.

Conflicting

Active rest Active rest is beneficial for individuals in the hyperacute stage
of pain who are still in the inflammatory phase and whose
symptoms can easily be provoked with minor lumbar
movement.

Expert opinion

Movement control LBP, without symptoms or signs of serious medical or
psychological conditions, can be classified into movement
coordination impairment.

Moderate

(Continued)
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eTable 1.
Continued

Triage by the rehabilitation provider

TBC Clinical Decision and Subgroup
Items (Fig. 1) APTA LBP Guidelines Recommendation Level of Evidencec

Sensorimotor exercisesd Clinicians should consider utilizing trunk coordination,
strengthening, and endurance exercise to reduce LBP in
patients with movement control impairments.

Strong

Stabilization exercised

Endurance exercisesd

Nerve mobilization procedures Clinicians should consider lower extremity nerve mobilization
procedures to reduce pain and disability.

Weak

Functional optimization LBP, without symptoms or signs of serious medical or
psychological conditions, can be classified into generalized
pain.

Moderate

Strength, power, and endurance exercise Clinicians should consider moderate- to high-intensity exercises
for patients with LBP.

Strong

Aerobic exercised Clinicians should incorporate progressive, low-intensity,
submaximal fitness exercises into pain management and
health promotion strategies for patients with LBP.

Strong

General fitness exercised

Work- or sport-specific exercises Clinicians should routinely assess activity limitation and
participation restriction through validated performance
measures in order to prescribe specific exercises that enable
the patient to return to work or a sport.

Expert opinion

a Delitto A, George SZ, Van Dillen LR, et al; Orthopaedic Section of the American Physical Therapy Association. Low back pain. J Orthop Sports Phys Ther.
2012;42:A1–A57.
b APTA�American Physical Therapy Association, LBP�low back pain, TBC�treatment-based classification system.
c Levels of evidence are consistent with those described by the Oxford Centre for Evidence-Based Medicine (Oxford Centre for Evidence-based Medicine-
Levels of Evidence [March 2009]. Available at: http://www.cebm.net/index.aspx?o�1025). Strong�a preponderance of evidence obtained from high-quality
studies, moderate�a single high-quality randomized trial or preponderance of lesser-quality evidence, weak�a single trial of lesser-quality evidence or
preponderance of case control studies or case series, conflicting�higher-quality studies disagree on conclusions, expert opinion�best practice based on the
clinical experience of the guideline development team.
d These exercise approaches, when considered collectively, are supported by strong evidence, but the optimal combination or sequencing of these
approaches needs further investigation.

eTable 2.
“Red Flags”–Medical Management Required

Red flags that refer pain from the lower backa Red flags that refer pain to the lower backb

Pathologic Fracture1–4

● Older individual
● Female
● Prolonged corticosteroid use
● Mild trauma or sudden pain without reason
● History of osteoporosis
● Sign of the buttock if sacral insufficiency fracture present

Aneurysm5,6

● Pain at rest or at night
● Pulsating abdominal mass that is found with inspection or palpation

of the abdomen
● Family history of cardiovascular disease
● Symptoms cannot be provoked with mechanical examination of the

lower back

Sacral Stress Fracture7

● Athletic female
● Increased level of vigorous/repetitive athletic activity
● Pain involves the buttock
● Pain reproduced with athletic activities (eg, running)
● Dietary insufficiency
● Menstrual irregularities
● Previous stress fractures
● Nonresponsiveness to previous treatment

Vascular Claudication5

● Older individual
● Family history of cardiovascular disease
● Pain in the calf with activity relieved with rest
● One foot is colder than the other
● Symptoms cannot be provoked with mechanical examination of the

lower back

Acute Spondylolisthesis
● Young individual
● Repetitive hyperextension injury
● Sudden severe bilateral sciatica occurred during athletic activity
● Pain with extension (prone with passive bilateral hip extension)8

● No urinary bowel incontinence

Kidney Stone9,10

● Sudden sharp pain of intermittent nature; it reaches the testicles or
labium

● Same pain with fever�renal infection
● Symptoms cannot be provoked with mechanical examination of the

lower back

(Continued)
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eTable 2.
Continued

Red flags that refer pain from the lower backa Red flags that refer pain to the lower backb

Cancer11–13

● Previous history of cancer
● Patient over 50 years of age with new onset of low back pain
● Unexplained weight loss
● Night pain
● Worsening pain
● No response to conservative management
● Sign of the buttock

Genital Pathologies9,10

● Lumbosacral pain
● Night pain
● Symptoms cannot be provoked with mechanical examination of the

lower back

Infections14,15

● Fever
● Recent bacterial infection
● Recent lumbar spine surgery
● Immunocompromised status
● Night pain
● Worsening pain
● No response to conservative management

Gastrointestinal Pathology9,10

● Pain occurs after eating in upper lumbar area (L1–2)
● Pain can be relieved by further intake of food
● Symptoms cannot be provoked with mechanical examination of the

lower back

Cauda Equina16,17

● Bilateral severe pain or weakness in lower extremities
● Saddle pain/paresthesia
● Urinary and bowel incontinence (S4 nerve root is not affected)

Ankylosing Spondylitis18

● Middle-aged individual
● Pain on and off, regardless of exertion
● Progressive loss of range of motion
● Alternating pain in the sacroiliac joints with walking
● Later sign: gross bilateral limitation of side bending
● Pain goes in vertical direction, not laterally or to the lower extremities
● Stiffness in the morning eases with movement
● No paresthesia

Central Sensitization Disorders19,20,c

● Widespread pain
● Pain does not follow anatomical pattern
● High psychological distress
● Pain disproportionate to provocation and easing tests
● Hypersensitivity to light touch

a Pathologies that refer pain from the back can produce findings that resemble mechanical low back pain; however, the presence of the cluster defies that
the symptoms are of mechanical origin.
b Pathologies that refer pain to the back will not reproduce symptoms with mechanical provocation.
c We recognize that central sensitization disorders are not part of the traditional “red flags,” but because patients with central sensitization require medical
management, they are included in this appendix.
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eTable 3.
Co-management Approach: Comorbidities Associated With Low Back Pain That Require Medical Management and Rehabilitation
Management

Physical Comorbidities Associated
With Low Back Pain1–4

Tools to Identify Physical
Comorbiditiesa Description of the Tool

Arthritic conditions
● Rheumatoid arthritis
● Osteoarthritis

Cardiovascular conditions
● Hypertension
● Hyperlipidemia
● Angina pectoris
● Atherosclerosis

Endocrine conditions
● Thyroid

Gastrointestinal conditions
● Constipation

Metabolic conditions
● Diabetes
● Neuropathies

Musculoskeletal conditions
● Irreducible disk lesion
● Congenital spine pathologies

Pulmonary conditions
● Asthma
● Coughing
● Chronic obstructive pulmonary disease

Cumulative Illness Rating Scale
(CIRS)5

The CIRS assesses 14 body systems, including psychological issues.
For each system, a severity scale is used to rate the extent of
impairment that each system imposes on normal activity (0�no
impairment to 5�maximum impairment). The total possible
score is 56. In primary care settings, the CIRS scores ranged
between 0 and 30, with a median of 8.7

Functional Comorbidity Index
(FCI)6

The FCI has a list of 18 comorbid conditions that can influence
physical function. The conditions are rated based on their
presence: 1�present; 0�absent. A higher score on the FCI
correlates with a higher score on the physical function subscale
of the 36-Item Short-Form Health Survey (SF-36).8

Psychological Comorbidities
Associated With Low Back

Pain1,2,9,10
Tools to Identify

Psychological Comorbidities Description of the Tool

Anxiety, depressionb Hospital Anxiety and Depression
Scale (HADS)11

The HADS is a list of 14 items: 7 for anxiety and 7 for depression.
Each item is scored from 0 to 3; the higher the score, the worse
the condition. The total score for each subscale is 21. The
HADS classifies the severity of each subscale as follows:
normal�0–7, mild�8–10, moderate�11–14, and severe�15–
21.

Depression Patient Health Questionnaire
(PHQ-9)12

The PHQ-9 is a list of 9 questions that assess depression. Each
question is scored from 0 to 3; the higher the score the worse
the condition. The total score is 27. The PHQ-9 classifies
depression as follows: minimal depression�1–4, mild
depression�5–9, moderate depression�10–14, moderately
severe depression�15–19, and severe depression�20–27.

(Continued)
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eTable 3.
Continued

Psychological Comorbidities
Associated With Low Back

Pain1,2,9,10
Tools to Identify

Psychological Comorbidities Description of the Tool

Fear of movement Fear-Avoidance Behavior
Questionnaire (FABQ)9

The FABQ is a list of 16 questions that measure fear related to low
back pain. The questions are divided into 2 scales: 5 for the
physical activity scale and 11 for the work scale. The total score
for the physical activity scale ranges from 0 to 24, and the total
score for the work scale ranges from 0 to 42; the higher the
score, the worse the condition. When summing the scores,
questions 6, 7, 9, 10, 11, 12, and 15 are not included in
scoring.

Tampa Scale of Kinesiophobia
(TSK)4

The TSK is a list of 17 questions that measure fear related to low
back pain. For each question, the scores range from 1–4. The
total score is 68; the higher the score, the worse the condition.
The total score is calculated after the inversion of questions
4, 8, 12, and 16.

Pain catastrophizing Pain Catastrophizing Scale (PCS)10 The PCS is a list of 13 questions that assess the extent of
catastrophic cognitions related to low back pain. Each question
is scored from 0 to 4; the higher the score, the worse the
condition. The total score is 52. The PCS assesses 3 dimensions
of catastrophizing: rumination, magnification, and helplessness.

a We included the CIRS and the FCI as examples of tools that assess the influence of comorbidities on physical function. However, there are numerous tools
that can be used to assess the influence of comorbidities on different outcomes.
b People with depression who report suicidal ideation belong to the “red flags” group. They require immediate medical attention.
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