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ABSTRACT

Objectives: To observe the distribution of patients who presented with low back pain (LBP) and
to determine the between therapists’ interrater reliability of assessments in a private outpatient
setting using treatment-based classification (TBC) subgroups.
Methods: An observational and methodological study was conducted. Four hundred and
twenty-nine patients (231 male; 198 female) presenting LBP symptoms and referred to
conservative treatment were assessed by 13 physical therapists who conducted a 60-min
examination process utilizing TBC subgroups. Interrater reliability analyses from six raters were
assessed using Fleiss’ kappa and previously recorded data (n = 30).
Results: In this study, 65.74% of patients were classified in only one subgroup, the most prevalent
being stabilization (21.91%), followed by extension (15.38%), traction (11.89%), flexion (10.96%),
manipulation (5.13%), and lateral shift (0.47%). Approximately 20.98% of patients were classified
in two subgroups, where the most frequent overlaps were flexion + stabilization (7.46%),
extension + stabilization (6.06%), flexion + traction (4.20%), extension + manipulation (1.86%),
and 13.29% of patients were not classified in any TBC subgroup. Analysis of interrater reliability
showed a kappa value of 0.62 and an overall agreement of 66% between raters.
Discussion: LBP is a heterogeneous clinical condition and several classification methods are
proposed in the attempt to observe better outcomes for patients. Eighty-five percent of patients
assessed were able to be classified when using the TBC assessment and reliability analysis
showed a substantial agreement between raters.
Level of Evidence: 2c.

Introduction
Low back pain (LBP) is a common dysfunction which
affects people of all ages. In Brazil, about 10 million
people present disability associated to LBP and data
suggest that at least 70% of the population will have a
painful episode of it throughout life [1,2]. Worldwide, its
lifelong prevalence ranges over 70% on most industrialized countries [3] and due to its disabling symptoms, LBP
can be considered a serious injury which leads to high
costs not only on the individuals but also the community
[4]. The lack of evidence for many clinical interventions
associated with this condition [5] and the difficulty to
find conclusive treatment options for patients give rise
to the development of many treatment options.
Several classification methods have been proposed in
the attempt to sort different subgroups of patients and
observe larger treatment effects, based on the hypothesis that not all patients would respond to the same
treatment methods. Clinicians agree that LBP is a heterogeneous condition, however, there is no consensus on
which are the most appropriate and reliable methods to
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categorize it in order to provide the best outcome for the
symptoms presented.
Delitto et al. [6] published in 1995, a classification
system with the purpose to provide tailored therapeutic interventions for patients presenting LBP in acute or
subacute phase. The clinical decision-making and the
definition of the subgroups were based on expert opinions in conjunction with clinical trials at that time [7,8].
Fritz et al. updated this classification system in 2007
by proposing modifications according to most recent
evidence [5]. Using this classification approach allows
clinicians to identify patients with LBP, who might benefit
with specific interventions such as spinal manipulation,
stabilization exercises, specific exercises or traction.
Although each interventional subgroup finds itself in
different stages of validation and improvement [10–12],
case reports and randomized clinical trials in the literature suggest that treatments based on clinical decisions guided by treatment-based classification (TBC)
have better clinical outcomes in short and mid-term (up
to 1 year) LBP than patients who received unmatched

isadoraooliveira@gmail.com, iooliveira@usp.br

© 2017 Informa UK Limited, trading as Taylor & Francis Group

KEYWORDS

Treatment-based
classification; reliability;
back pain; lumbar
spine; rehabilitation;
Musculoskeletal; Evidencebased Practice; Physical
Therapy

JOURNAL OF MANUAL & MANIPULATIVE THERAPY 

interventions [4,13]. In patients with acute, work-related
LBP, this classification method resulted in improved disability and faster return to work status when compared
with patients who were submitted to treatment based on
evidence-based clinical practice guidelines [14] and also
when compared to national Dutch evidence-based clinical guideline, in aspects such as clinical effectiveness and
cost-effectiveness was shown equivalent outcomes in
patients with chronic LBP [1,9]. As a result, it can be considered as an alternative to help therapists place patients
in the most appropriate therapeutic intervention.
Assessment for TBC subgroups may result in patients
meeting more than one subgroup treatment criteria, but
evidence for the prevalence of these overlaps and for
patients classified in one treatment subgroup remain
unclear. Also, studies concerning the reliability of the TBC
classification among therapists were conducted [15,16]
and showed conflicting results.
Stanton et al. [17] previously conducted a prevalence
and reliability study with smaller cohorts in Australia and
the United States, but additional data are also important to verify regional differences and also contribute to
further improvements and modifications on this classification method.
For that reason, the present study aimed to identify
the distribution of each subgroup of patients with LBP
who were assessed by trained clinicians in a modified
version of the TBC system, determining the prevalence
of each subgroup in a private practice in Brazil.

Researchers and therapists also remained in constant
communication throughout the recruiting period in
order to discuss any problems or questions concerning
the classification and inclusion in the study.
The examination process contained four phases and
takes approximately 60 min to perform (Table 1).
Firstly, four questionnaires – Fear Avoidance Beliefs
Questionnaire (FABQ), Oswestry Disability Index (ODI),
Numeric Pain Rating Scale (NPRS), Roland Morris
Disability Questionnaire (RMDQ) – were administered by
the therapist and after that, screening was performed in
order to complete medical history, and exclude patients
who presented any known or suspected red flags [19]. All
instruments have been translated and cross-culturally
adapted into Brazilian Portuguese and their measurement properties have been tested [20–23].
The assessment also contained questions involving
the nature of pain which contributed to detect the source
of mechanical pain, such as daily life activities, leisure,
sports, work environments, and also specific postures.
The physical exam started with gait and posture evaluation to evaluate spinal deformities (scoliosis and lateral
shift) and neurological involvement. Spine repetitive
active range of motion (ROM) movements in standing
Table 1. Treatment-based criteria for placing a patient into a
classification.
Treatment subgroup
Manipulation

Method
Subjects
A total of 429 patients diagnosed with acute, subacute,
or chronic LBP were recruited. The exclusion criteria were
patients who had spinal surgery and/or spinal anesthetic
blocks in a year period, whose most prominent symptoms were something other than LBP, currently pregnant
women, subjects who had spinal fusion or scoliosis rods
or screws in the last year or have any known or suspected
red flags.
An observational and methodological study was conducted and its protocol was approved by the Medical
Ethical Committee of the Ribeirão Preto Medical School
from the University of São Paulo (14838/2014).

Assessment procedure
Standardized assessments were conducted with all
patients by 13 registered physical therapists from a private practice clinic in Brazil with 8–20 years of clinical
practice experience and an average of 8 years of applying
TBC classification, including over 100 h of training with
hands on courses conducted between 2010 and 2012
with one of the TBC developers [18].
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Stabilization

Flexion

Extension

Lateral Shift

Traction

Combined

Classification criteria
Hypomobility of the Lumbar Spine
No symptoms distal to the knee
FABQ-Work < 19 points
Symptom onset < 16 days
Hip internal rotation ROM > 35° (for at least
one hip)
Age < 40 years old
Greater general flexibility (SLR > 91°)
Positive prone instability test
Hypermobility of the Lumbar Spine
Aberrant movements or ‘instability catch’
during spinal movements
High frequency of recurrence
Age > 50 years old
Symptoms centralize with lumbar flexion
Symptoms peripheralize with lumbar
extension
Directional preference for flexion in activities
of daily life
Imaging evidence of lumbar spine stenosis
Neurogenic claudication signs during gait
Symptoms centralize with lumbar extension
Symptoms peripheralize with lumbar flexion
Directional preference for extension in
activities of daily life
Distal symptoms to the buttock
Visible frontal deviation of the shoulders
related to the pelvis
Directional preference or centralization for
lateral translational movements of the pelvis
Age > 30 years old
Positive neurological signs
No movements centralize symptoms
Centralization with manual traction
Positive Lasegue’s or Cross-Lasegue’s sign
FABQ-Work < 21 points
At least two criteria of each subgroup
associated with directional preference or
centralization phenomenon
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(1–2 movements on each direction according to patients’
symptom behavior and ROM restrictions) were performed
in flexion, extension, side bending, and pelvic translocation with the intention to see pain behavior and also to
set up a standard reference pattern. Pain behavior was
defined by the increased or decreased pain in a specific
direction and also by the centralization phenomenon,
which is an accurate predictor of treatment outcomes,
characterized by relocation of distal pain in a proximal
direction according to repetitive movements [24].
In the sitting position on an examination table, a neurological exam was performed involving lower quarter
screening (dermatomes and myotomes), upper motor
neuron reflex (knee and ankle jerk), and the Slump test.
After the examination in sitting, the patient laid in supine
and following tests were performed: hip and knee passive ROM (flexion, extension, rotations, abduction, and
adduction); FABER test, where the patient is positioned
in supine and the clinician performs a combined movement of hip flexion, abduction, and external rotation;
Lasegue’s sign where the patient is positioned in supine
and the clinician lifts the patient’s leg by the posterior ankle while keeping the knee in a fully extended
position; compression, distraction, and thigh thrust for
sacroiliac joint provocation tests based on Laslett’s classification [25]. Also in the supine position, manual traction
was performed to observe pain behavior or centralization phenomenon. For traction response testing, the
patient was positioned with both knees flexed 90º and
was instructed to relax, while the therapist performed
repetitive and gentle manual traction with the forearm
placed in the popliteal fossae. Traction classification was
composed of criteria which combined clinical prediction
rules from two studies in the derivation phase [5,26].
In the prone position, hip internal and external ROM,
postero-anterior accessory mobility test, prone instability test, and the sacral thrust test were performed. The
last phase of the clinical exam, the patient performed the
repetitive movements of partial Mechanical Diagnosis
and Therapy (MDT) McKenzie protocol starting to 10–40
repetitive extension movements in the prone position
with different loading strategies.
After extension repetitions, all active spine ROM movements were performed in standing position to compare
modifications in pain behavior, improvements of the
spine-active ROM, directional preference, or centralization
phenomenon. The same protocol was used for repetitive
flexion movements in supine, in four kneeling position, in
sitting and also lateral shifts in standing. After the baseline
assessment, therapists evaluated image exams and scans
and also informed the patient of the evaluation results,
giving instructions using the biopsychosocial model.
Treatment involved a 12-week protocol, with one or
two therapy sessions a week, depending on patients’ clinical improvements. Re-evaluations were performed every
four weeks. As soon as patients presented significant

clinical improvement, defined as NPRS scores below 3
points and ODI scores lower than 20%, they were introduced to a functional recovery stage, which consisted in
global and local strengthening of the lumbopelvic–hip
complex muscles and aerobic exercises.

Reliability
Six trained raters, who were licensed physical therapists
with 10–12 years of clinical practice experience and have
120 h of training in TBC assessment procedures participated in the reliability testing. The reliability testing consisted of analyzing previously recorded data from actual
patient cases who participated in the prevalence study
(n = 30), classifying them according to TBC classification.
Several practice cases (different from those used
in this study) were discussed during weekly meetings
between researchers and therapists to familiarize the
raters with the data and study goals. After the discussion,
each of the raters were presented to 30 clinical examination forms that included the patients’ history and
physical exam data and a form to mark their answers.
The vignette technique was used in order to present the
cases to assess interrater reliability, since it is a method
that can elicit perceptions, opinions, beliefs, and attitudes from responses or comments to stories depicting
scenarios and situations [27].
Working independently, each rater was instructed to
use the information provided and their TBC experience
to assign only one out of six possible classification categories (traction, manipulation, specific exercise, stabilization, combined, or no classification) to each of the 30
cases presented. Combined classification was defined
according to the algorithm developed by Stanton et al.
[17] in patients who present factors favoring two different
subgroups according to the assessment results. Raters
were blinded to the judgments of the other raters in this
study and to those made in the original assessment.
The raters were licensed physical therapists with
10–12 years of clinical practice experience and had 120 h
of training in TBC assessment procedures. They practiced
in an outpatient orthopedic setting and had completed a
residency program or had at least one specialty certification or post-graduate degree. All raters were informed of
the study protocol, gave consent prior to their participation, and were instructed in the use of their knowledge
concerning TBC assessment to determine patient classification using previously recorded patient data, which
were not collected by the raters who participated on the
reliability study and remained anonymous during this
procedure.

Statistical analysis
Prevalence data were calculated according to the individual subgroup criteria, where the percentage of patients
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meeting the criteria for each treatment subgroup was
calculated as: number of patients meeting subgroup
criteria divided by the total of patients (n = 429).
Reliability was assessed using Fleiss’ kappa with 95%
confidence interval (CI). Kappa values of 0.81–1.0 represent almost perfect agreement, values between 0.61
and 0.80 represent substantial agreement, 0.41–0.60
moderate agreement, 0.21–0.40 fair agreement, 0.01–
0.20 slight agreement, and those below 0 indicate poor
agreement [28].

Results
Baseline characteristics for the subjects included in the
study are provided in Table 2.
Table 3 shows the principal diagnosis received by
doctor referrals prior to physical therapy assessment.
Concerning the medical diagnosis subjects presented,
the most common were LBP (40%), followed by non-specific LBP (17%) and degenerative disc disease (10%); only
4% of subjects who were referred for physical therapy
evaluation had an undefined medical diagnosis; patients
who did not present any diagnosis were classified as
‘undefined’.
The rates for each treatment subgroup for classification using TBC criteria are provided in Table 4. Analyzing
the entire sample, 66% of the patients met the criteria for
one subgroup (n = 282) and 21% of the patients met the
criteria for two subgroups (n = 90). According to the individual subgroup criteria, the most common treatment
subgroup for which the criteria were met was specific
exercise, which involve flexion, extension, or lateral shift
movements (percentage of 27%), followed by stabilization (percentage of 22%). The most common combination of subgroups for which the criteria were met was
flexion associated with stabilization (percentage of 7%)
and the most frequent subgroup to be presented in classifications in general was stabilization, which appeared
152 times. The percentage of patients who did not meet
the TBC criteria for any of the treatment subgroups was
13%.
Concerning reliability, 6 raters analyzed previous
assessment data from 30 subjects and the results of TBC
classification presented a kappa value of 0.62 (substantial
agreement) and an overall agreement of 66% between
raters.

Discussion
This study demonstrated that 85% of patients assessed
in an outpatient private could be classified using the
TBC classification criteria. When applied, this assessment
resulted in a substantial interrater agreement and more
than 60% of the assessed patients meeting the criteria
for only one subgroup. On other cases, patients either
met the criteria for more than one subgroup (21%) or
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did not meet the criteria for any subgroups (13%). These
results might give therapists an expectation of the cases
that they are more likely to see in clinical practice, and
also provide essential information for guiding additional
research and physical therapists in terms of treatment
options and evaluation methods.
Table 2. Baseline characteristics of subjects (Mean ± SD).
Age, yr
Height, cm
Weight, kg
BMI
Chronic LBP (>12 week), %
Acute LBP (<12 week)%
Currently taking medication for LBP, %
Marital Status, %
Married
Single
Divorced
1.50
Widow/Widower
Smoker, %
College Education, %
Currently Employed, %
Pain Intensity, NPRS (0–10)
ODI (0–100)
FABQ activity (0–24)
FABQ work (0–42)
RMDQ (0–24)

45.93 ± 13.91
171 ± 1
77.69 ± 16.46
26.19 ± 4.11
75.92
24.08
55.27
81.40
13.06
4.02
15.07
72.36
94.87
5.84 ± 2.32
23.45 ± 9.89
15.60 ± 6.19
11.41 ± 9.73
10.73 ± 5.82

Notes: BMI = Body mass index; LBP = Low back pain; NPRS = Numeric Pain
Rating Scale; ODI = Oswestry Disability Index; FABQ = Fear Avoidance Beliefs Questionnaire; RMDQ = Roland Morris Disability Questionnaire.

Table 3. Medical diagnosis presented by the subjects referred
for PT.
Medical diagnosis
LBP
Non-specific LBP
Disc Herniation
-L4/L5
-L5/S1
Sciatica
Disc Protusion
Spondylolysthesis
Disc Bulging
Degenerative Disc Disease
Lumbar Spine Degenerative Stenosis
Other
Undefined

N (%)
171 (39.67)
74 (17)
35 (8.34)
11 (2.67)
24 (5.67)
11 (2.67)
29 (6.67)
4 (1)
5 (1.33)
43 (9.66)
2 (0.66)
38 (9)
17 (4)

Note: LBP = Low back pain.

Table 4. Rates using the treatment-based classification criteria.
TBC subgroup

Number of patients

Patients meeting one treatment classification
Stabilization
Specific Exercise – Flexion
Specific Exercise – Extension
Specific Exercise – Lateral Shift
Manipulation
Traction
Patients meeting two treatment classifications
Extension + Manipulation
Extension + Stabilization
Extension + Traction
Flexion + Stabilization
Flexion + Traction
Patients meeting no treatment classification
Total

%

94
47
66
2
22
51

21.91
10.96
15.38
0.47
5.13
11.89

8
26
6
32
18

1.86
6.06
1.40
7.46
4.20

57
429

13.29
100
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Apart from the fact that important aspects of the
content validity of classification systems are intimately
related to their classification categories [29,30], direct
comparison of prevalence rates between the current
study and previous literature were made with carefulness, since studies diverge in patient populations and
outcomes.
When comparing to other work, the prevalence rates
were partially similar, except for the manipulation subgroup, where previous studies’ presented manipulation
rates ranged from 23 to 59% [10,31–33] (present study:
5.13%, 95% CI 2.57–7.69%). Rates from the literature for
stabilization prevalence ranged from 24 to 26% [10,31]
(present study: 21.91%, 95% CI 19.28–24.55%). For the
specific exercise subgroup (flexion, extension, and lateral shift), previous prevalence rates ranged from 21
to 74% [10,31,34,35] (present study: 26.81%, 95% CI
23.05–29.63%), and for traction, prevalence rates in the
literature were recently reported to be 9% (present study:
11.89%, 95% CI 9.25–14.52%) [10].
Regarding the manipulation subgroup, there are
several reasons that this study presented lower prevalence rates when compared to previous literature is due
to the fact that to classify patients in the manipulation
subgroup particularly in this study they must present at
least four out of five criteria of the clinical prediction rules
to be classified as a manipulation subgroup because the
presence of four out of five criteria increases the likelihood of success to 95% (positive likelihood ratio = 24.4
(95% CI 4.6–139.4), whereas most studies considered
only two criteria in order to classify patients in this subgroup, however, using only two criteria have a small
positive likelihood ratio of 1.18 (95% CI 1.09–1.42) [36].
Another reason to use specifically four out of five criteria to perform spinal manipulation is that the majority of the population in this study was chronic patients
(75.92%) and one of the main clinical prediction rules
for this subgroup targets patients with acute symptoms
of less than 16 days duration. Also, since the majority
of patients presented with chronic LBP condition, using
four of five criteria to perform spinal manipulation was
in line with current guidelines that recommend passive
interventions avoidance in this specific population [14].
This study population had a mean ODI score of
23.45% ± 9.89. This score shows a lower level of functional disability compared to other studies that enrolled
subjects with acute and subacute symptoms and an ODI
above 30% [34]. To our knowledge there are only two
studies, which investigated TBC in patients with chronic
symptoms, with mean ODI scores between 19% and
21%, aligning with the present study [1,37].
Concerning specific exercise subgroup, the therapists
involved in this study performed a partial MDT [38,39]
assessment. The assessment was considered partial
because, repetitive movements in the coronal plane
(extension with the pelvis off center, flexion with the

pelvis off center, repetitive rotation movements) were
excluded from the assessment protocol. Therefore, it is
not surprising that the prevalence rates of this study were
lower (48%) when compared with prevalence rates of
directional preference using exclusively the MDT assessment (74%) [35], but similar to TBC previous literature,
where Stanton et al. reported 45.6% and 44% of specific
exercise classification performed by physical therapists
in Australia and the United States, respectively [17].
This study also showed that approximately 20% of
the patients with LBP met the criteria for more than one
subgroup when using the TBC criteria, aligning with
prior studies [17]. The most common subgroups that we
found combined were flexion and stabilization, which
represented 35.5% of patients who met two subgroups.
Possible reasons for this finding are that in spite of a clear
classification of all possible subgroups performed in the
assessment, specific exercise was prioritized due to the
fact that the criteria for clear classification of specific
exercise require centralization with movement and not
the more frequent finding of a directional preference.
In this study, approximately 14% of the patients with
LBP did not meet the criteria for any of the treatment
subgroups when using the individual subgroup criteria; these findings were lower than previous literature,
and this could be due to several reasons. For instance,
the experience with the TBC criteria prior to the study
was long and well explored, resulting in therapists more
familiar with the classification system. However, knowing
they were participating in a prevalence study concerning TBC classification could have made therapists more
eager to classify patients into subgroups. The fact that
therapists were trained to think according to the TBC
principles, developing their own line of thought during
the assessment instead of following a specific algorithm
as suggested by previous studies [17,40] could also
have contributed to a better performance in classifying
patients.
The finding that many patients met the criteria for
more than one subgroup or did not have a clear classification suggests that a therapist may begin with the
treatment indicated by the TBC assessment and alter
the approach as sessions go by according to patients’
response. This tailored approach is one of the main
strengths of the TBC classification, since it takes into
consideration the heterogeneity of LBP, and may assist
treatment selection for patients at any moment of the
rehabilitation process.
Measuring reliability and agreement between raters
for the TBC assessment is crucial in order to compare
measurements between therapists, observe classification
patterns and consistency, and also explore disagreements
among them, contributing to the classification methods’
further enhancement. This study presented a substantial
agreement (k = 0.62) between raters, conflicting with previous studies by Apledoorn et al. (2016) [41], Fritz et al.
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(2000) [15] and Stanton et al. (2011) [17] who also examined the interrater reliability of the TBC system for LBP, but
found fair to moderate kappa values. Our results aligned
to the reliability study by Henry (2012) [16], that found a
kappa value of 0.62 among novice raters concerning TBC
classification interrater reliability, but limitations must
be addressed: raters did not conduct the clinical exam
themselves and the patient was not present on the day
of the reliability testing. Thus, the present study differs
from previous literature, since no algorithm was used to
guide raters’ classification during reliability testing, which
could have improved or worsened the results presented.
Our study has limitations, leaving some questions to
be explored by future research. We did not perform an
analysis following physical therapy care, as patients with
an unclear classification may present inferior treatment
outcomes. The same could happen with patients who
were classified in a specific subgroup but changed their
characteristics during treatment.
Another question that should be considered for future
clinical outcomes studies is the association between the
manipulation and the specific exercises subgroups due
to the fact that some patients who were classified into
the manipulation subgroup could achieve better results
if associated with specific exercise [40,42].
The results of the present study suggest that performing TBC assessment during the first contact with
LBP patients along with the physical examination and
medical history could help clinicians develop a more personalized treatment to patients, guiding them to better
selection of optimal treatment strategies during rehabilitation process. Alternately, further research may be
directed toward analyzing how patients who have experienced this kind of approach responded to treatment.

Conclusion
Eighty-five percent of patients assessed in a private outpatient setting could be classified using TBC with substantial agreement between rater. Subgrouping patients
using this approach is recommended to assist physical
therapists in making clinical decisions about therapeutic interventions in patients with LBP. This classification
method should be considered by physical therapists,
since it contributes to the elaboration of treatment and
provides each patient with a tailored type of approach,
compatible with their symptoms.
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