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Integration of subclassification strategies in
randomised controlled clinical trials evaluating manual
therapy treatment and exercise therapy for non-
specific chronic low back pain: a systematic review

K'V Fersum," W Dankaerts,%® P B O'Sullivan,* J Maes,® J S Skouen,"® J M Bjordal,"®

A Kvale!

ABSTRACT

Background There is lack of evidence for specific
treatment interventions for patients with non-specific
chronic low back pain (NSCLBP) despite the substantial
amount of randomised controlled clinical trials evaluating
treatment outcome for this disorder.

Hypothesis It has been hypothesised that this vacuum
of evidence is caused by the lack of subclassification of
the heterogeneous population of patients with chronic
low back pain for outcome research.

Study design A systematic review.

Methods A systematic review with a meta-analysis
was undertaken to determine the integration of
subclassification strategies with matched interventions
in randomised controlled clinical trials evaluating manual
therapy treatment and exercise therapy for NSCLBP.

A structured search for relevant studies in Embase,
Cinahl, Medline, PEDro and the Cochrane Trials Register
database, followed by hand searching all relevant
studies in English up to December 2008.

Results Only 5 of 68 studies (7.4%) subclassified
patients beyond applying general inclusion and exclusion
criteria. In the few studies where classification and
matched interventions have been used, our meta-
analysis showed a statistical difference in favour of the
classification-based intervention for reductions in pain
(p=0.004) and disability (p=0.0005), both for short-
term and long-term reduction in pain (p=0.001). Effect
sizes ranged from moderate (0.43) for short term to
minimal (0.14) for long term.

Conclusion A better integration of subclassification
strategies in NSCLBP outcome research is needed. We
propose the development of explicit recommendations
for the use of subclassification strategies and evaluation
of targeted interventions in future research evaluating
NSCLBP.

Incidence of low back pain (LBP) in the Nordic
population during a lifetime ranges from 60% to
65% and from 40% to 55% within a 12-month
period.! Most cases (85%) are classified as non-
specific because a definitive diagnosis cannot be
achieved by current radiological methods.? This
leaves a diagnostic and management vacuum.?
Classification systems (CS) can be defined as
devices for sorting the complex elements of our
reality into reasonable and logical entities.* More
specifically, it has been proposed that a CS for
non-specific chronic low back pain (NSLBP) should

identify the underlying mechanisms driving the
disorder within a biopsychosocial framework,
enabling specific therapies to be applied so as to
favourably influence the outcome of the disor-
der.® A recent study®” demonstrated that there is
a prevalent belief among primary care clinicians
that NSLBP is a heterogenic condition, supporting
that patients should be treated differently based on
this heterogeneity. This practice is evident among
clinicians, although there is little current evidence
to support its validity.” It is considered that the
heterogeneous group of NSLBP consists of several
smaller homogenous subsets, with each subset
being more likely to respond to a type of treatment
unique to that classification.® Thus, with the rec-
ognition that particular conservative treatments
may be more efficacious with certain subsets of
patients than for the whole heterogeneous group
of LBP sufferers, there has been a strong recom-
mendation to establish methods of classification
that will distinguish one subset from another.” 10
The Quebec Task Force Classification (QTFC) is
considered by many the first “multidimensional”
CS.! The QTFC consists of 11 subgroupings or
categories and considers pathoanatomical diag-
nosis (specific or non-specific), red flags, signs and
symptoms (area of pain referral), social factors, and
the stage of disorder (acute, subacute or chronic).
The system also acknowledges work status (“at
work”/"not at work”). The QTFC was designed
to assist in making clinical decisions, establish-
ing a prognosis, evaluating the quality of care
for patients with LBP and forming the basis for
conducting scientific research.!! However, it does
not consider the underlying pain mechanism(s),'?
except for differentiating somatic from radicular
pain. Hence, there is no subgrouping of NSLBP
except based on pain area and no specific treatment
is advocated for this large group of patients other
than general exercise, therefore limiting its use for
physiotherapy assessment and treatment.!?
Randomised controlled clinical trials (RCTs)
are, together with systematic reviews and meta-
analysis, regarded to be the cornerstone of evi-
dence-based medicine.!* 1 In a series of review
articles in which RCTs were summarised, evalu-
ating the efficacy of conservative treatments
of LBP,'-18 methodological flaws were com-
monly found by the reviewers. When undertak-
ing a RCT, attempts should be made to include
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a prognostic homogenous study group, which is likely to
respond to the experimental intervention(s). However, in the
available RCTs, it appears that heterogeneous study groups are
often included.’” This may hamper finding a treatment effect
if, for instance, an intervention is effective only for a subset of
the population. In this case the positive effect in this subgroup
will be diluted because of the absence of effect in the comple-
mentary subgroups.

Exercise is widely used in the rehabilitation of patients
with NSCLBP. However, no consensus exists as to the most
effective programme design based on RCTs and systematic
review.?? The available evidence provides little guidance to cli-
nicians who need to decide which interventions to implement
for patients with NSCLBP. Furthermore, there is little basis on
which to prefer manipulative therapy or exercise therapy.!” 21
A review by Liddle et a? highlighted the diversity of exercise
programmes offered to patients with chronic low back pain
(CLBP). Furthermore, no form of exercise has been shown to
be more efficacious than another.'®

Therefore, optimal treatment for patients with NSCLBP
remains largely enigmatic.?? It has been stated that caring for
CLBP is one of the most difficult and unrewarding problems in
clinical medicine?® because no treatment has been shown to be
clearly effective.!” 2425 It has been hypothesised that the lack
of evidence for managing NSCLBP is a result of the vast major-
ity of RCTs broadly defining heterogeneous populations.’”
24 Furthermore, it has been stated that without subclassifica-
tion, research into NSCLBP will be unlikely to provide useful
insight.?6

Therefore, the aim of this study was to review the literature
on RCTs evaluating manual therapy treatment and exercise
therapy for patients with NSCLBP. More specific, the aims
were to investigate the level of integration of subclassification
in these RCTs and to summarise the effects of the studies that
had subclassified and matched treatments accordingly based
on an meta analysis (MA) To our best knowledge, no study has
systematically reviewed this.

METHODS

Inclusion and exclusion criteria

The process of a systematic review involves thorough inves-
tigation aimed at identifying all studies on a specific topic.?”
The flowchart in fig 1 is a summary of the multilevel review-
ing process.

In this review, only RCTs that evaluated the effect of manual
therapy treatment or exercise therapy interventions for adult
patients with NSCLBP, where symptom duration exceeded
12 weeks, were included (level 1). Medical therapy, surgery,
acupuncture and electrotherapy are interventions that were
excluded. The second part of the multilevel evaluation process
(level 2) was to review the included papers with regards to the
patient sample of each RCT. This part was deemed essential to
ensure that the studies included actually dealt with NSCLBP
disorders. This process involved looking specifically at what
exclusion criteria the study had chosen with regards to red flag
disorders (cancer, inflammatory disorders, infection or frac-
tures), specific pathology (spondylolisthesis, disc herniation
with radicular pain, degenerative disc with Modic changes,
central or foraminal stenosis), pregnancy and surgery. Whether
participants with a known psychiatric disorder were excluded
was also noted at this level. Level 3 reviewed if the RCT’s inclu-
sions criteria were made in relation to the time frame (acute,
subacute, chronic), age of participants, area of pain, level of
pain, level of disability, psychosocial status, work status and
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Potentially relevant RCTsidentified and
screened for retrieval (n=767)

l Level 1

RCTs excluded (n=699). This was based on treatment including medical
therapy, surgery, acupuncture or electrotherapy. Also studies including
subjects with symptom duration mean < 12 weeks were excluded.

A4
RCTs focusing on the efficacy of manual
therapy or exercise reviewed for more detailed
evaluation (n=68)

RCTs excluded (n=62). This was based on follow-up studies not Level 2

reporting pain and disability as outcomes or studies were no sub-
classification of subjects had been utilised.

Exclusion criteria: red flag disorders, specific pathology,
pregnancy and surgery

Y

RCTs utilising sub-classification and potentially
appropriate to be included in the meta-analysis (n=6)
Inclusion criteria: chronicity, age, area of pain, pain
intensity, level of disability, psychosocial status, work status

|

RCTs excluded for not meeting trial design
criteria (n=1). Double publication.

Level 3

A4

RCTs with adequate design (n=5)

l Level 4

RCTs with adequate design and treatment
procedures (n=>5), included in meta-analysis

Figure 1 Summary of the multilevel reviewing process.

finally whether there was any compensation involved or litiga-
tion pending. These two levels (levels 2 and 3) were important to
qualitatively the level of heterogeneity of the NSCLBP subjects
included in the RCTs. Level 4 investigated specifically whether
classification strategies had been attempted and whether treat-
ment was matched to subgroups based on classification. Any
attempt to subgroup patients based on specific characteristics,
physical or psychological, was accepted. The subclassification
could be prospective or retrospective. The final part level 4 was
to do an MA of these studies where subclassification had been
attempted or used, to determine the effect of matched inter-
ventions. The main outcomes for the MA were pain intensity
(visual analogue scale (VAS)) and disability (Roland Morris or
Oswestry). A further description of these studies and their vali-
dation can be found in table 3.

Search strategy

The electronic databases Medline (1966 to December 2008),
Cinahl (1982 to December 2008), Embase (1988 to December
2008) and the Cochrane Central Register of Controlled Trials
(fourth Quarter 2008) were searched via Ovid to identify
all relevant trials. This is in line with the recommendations
from studies of Minozzi et a?® and Woods and Trewheellar
(1998)%° where both Medline and Embase are suggested to be
used to ensure a comprehensive literature search because the
overlap between these two databases is small. In addition,
we followed minimum search strategy as suggested by Van
Tulder et al.3° The search was limited to articles in English and
pertaining to human subjects. All reference lists of trials were
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identified through electronic searching with both MeSH terms
and single terms and searched recursively until no more trials
were identified. Keywords and combinations were low back
pain, chronic pain AND manipulative medicine, kinesiother-
apy, exercise therapy AND randomised controlled trial, RCT,
clinical trial. The next phase of the search strategy involved
manual selection of the obtained search results.

Assessment of study quality

The methodological quality of the five studies included in the
MA was assessed using the PEDro scale. This scaleisan 11-item
scale designed to assess the methodological quality of RCTs
(table 1). Points are only awarded when a criterion is clearly
satisfied and reported. If on a literal reading of the trial report
a criterion was not satisfied or reported, then no points are
awarded (see http://www.pedro.ths.usyd.edu.au/scale_item.
html for further details). For this review it was decided that
using the scoring taken from PEDro database would be the
most objective way of scoring these papers because this scor-
ing is not influenced by or related to any particular research
purpose (table 1).

Data extraction

Two independent reviewers (JM and KVF) conducted searches
and assessed the trials for eligibility. The titles and abstracts
were then further screened for suitability for inclusion (level 1).
Disagreements were resolved with a consensus meeting
between reviewers. Many of the studies had included a mix of
patients with acute, subacute LBP and CLBP, as well as specific
LBP disorders. After the screening, data about age, chronicity,
area of pain, level of pain/disability, psychosocial status, work
statusand any form of compensation of the participants from the
included papers were extracted (level 2). Studies that attempted
a specific subclassification strategy beyond general inclusion
and exclusion criteria in line with the criteria described in the
methods were included (level 3). From these studies, short-
term and long-term data for the outcomes of interest (pain and

disability), means and SD were extracted. With these data, an
MA was performed at the final level (level 4).

Data analysis
For levels 2 and 3, results were plotted and frequencies were
calculated on a percentage basis. Trials were assessed for clin-
ical heterogeneity with respect to their inclusion and exclu-
sion criteria. To do an MA of the effectiveness, we extracted
the group means and SD for each comparison using the out-
come measure (pain and disability) in these studies that had
attempted subclassification (level 4). In two of the studies
included in the M A3 32 where subclassification had been made
based on the Multidimensional Pain Inventory, the data were
extracted and plotted for each of the different subgroups to
show the effect for each of these independently (see figs 3-5).
In cases of missing data where studies failed to report SD, we
calculated SD from other variance data or imputed a reason-
able SD value.® Pain intensity on a 100-mm VAS was defined
as the pooled estimate of the difference in change between
the means of the treatment and the placebo/control groups,
weighted by the inverse of the pooled SD of change for each
study, that is, weighted mean difference of change between
groups. The variance was calculated from the trial data and
with 95% confidence interval (CI) in millimetres on VAS.
Because of the possibility of the outcome measurement
by different disability scales, these were defined as unit less
pooled estimate of the difference in change between the mean
of treatment and control group, weighted by the inverse of the
pooled SD of change for each study, that is, standardised mean
difference of change between groups using Review Manager
(RevMan) V.5.0.18 2008 (The Cochrane Collaboration, The
Nordic Cochrane Centre, Copenhagen, Denmark). The vari-
ance was calculated from the trial data with 95% CI. Results
were considered significant if p<0.05. For reasons relating to
generalisability and given this review investigated NSCLBP, we
considered it appropriate to conduct MA both for short-term
and long-term outcomes. Four MA were performed (short- and

Table 1 Trial quality assessed by the PEDro scale with the criteria 1-11*

Trial 1 2 3 4 5 6 17 8 9 10 1 Total
Gudavalli et al + + + + - — — — — + + 5/10
(2006)

Riipinen et al + + + - - — - - — + + 4/10
(2005)

Vollenbroek- + + - + - - + + + + + 7/10
Hutten et a/

(2004)

Petersen et al + + + + - - - + + + + 7/10
(2002)

Snook et al + + - + - - - - + + - 4/10
(1998)

Trials listed in descending order according to PEDro quality score.

*(1) Eligibility criteria were specified. (This criterion influences external validity, but not the internal or statistical validity of the trial. It has been included in the PEDro
scale so that all items of the Delphi scale are represented on the PEDro scale. This item is not used to calculate the PEDro score.)
(2) Subjects were randomly allocated to groups (in a crossover study, subjects were randomly allocated an order in which treatments were received).

(3) Allocation was concealed.

(4) The groups were similar at baseline regarding the most important prognostic indicators.

(5) There was blinding of all the subjects.
(6) There was blinding of all therapists who administered the treatment.
(7) There was blinding of all assessors who measured at least one key outcome.

(8) Measurements of at least one key outcome were obtained from >85% of the subjects initially allocated to groups.
(9) All subjects for whom outcome measurements available received the treatment or control condition as allocated, or where this was not the case, data for at least one

key outcome were analysed by “intention to treat”.

(10) The results of between-group statistical comparisons are reported for at least one key outcome.
(11) The study provides both point measurements and measurements of variability for at least one key outcome.
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Table 2 Studies integrating subclassification strategies and their validity

Does it reflect the Has it heen
biopsychosocial validated for Is it known to be Is the intervention
Author (N) Description model? NSCLBP? reliable? matched?

Gudavalli et al (2006) Subgroup categorisation was based on physical No No No Yes
(N=235) examination, history and clinician’s assessment
of severity and recurrence of pain episode
(1) Subjects were first divided according to the
presence of radiculopathy (yes/no). Evidence of
radiculopathy was included because the progno-
sis for patients with radiculopathy may be differ-
ent from those without [AU: Please check edited
table entry if correct.]
(2) Subjects were then divided according to the
level of severity
(3) Then, division of subject were made accord-
ing to whether the term chronic referred to con-
tinually present pain or recurrent pain

Riipinen et al 2005 The Multidimensional Pain Inventory (MPI) is a Yes No Yes No

(N=204) method for identifying patient subgroups to aid in
predicting rehabilitation outcome. Three patient
profiles can be derived empirically from it:
(1) Adaptive copers (AC) report lower levels of
pain severity, interference with activities and
affective distress and report greater perceptions
of life control and activity level
(2) Those interpersonally distressed (ID) are
characterised by lower levels of social support
and lower scores on receiving solicitous and dis-
tracting responses from their significant others
(3) Dysfunctionals (DYS) are distinguished by a
higher level of pain severity, marked interference
of pain in everyday life, high affective distress,
low perception of life control and low levels of
activity.
The uniqueness of these profiles has been vali-
dated with various patient sample measurement
instruments and with different translations of the
MPI. It is suggested that patients with distinct
profiles may respond differently to standard
treatment. They may also gain an advantage
from different types of intervention targeted to
their specific needs, for instance, DYS patients
may benefit from interventions focusing on
psychosocial distress and stress management
in addition to physical assessment, whereas
ID patients may benefit from a specific focus
on interpersonal skills and problem-solving. AC
patients, on the other hand, may benefit from
a focus only on somatic disorders with no psy-
chosocial components. Patients were randomly
assigned either to a combined manipulation,
exercise and physician consultation group
(called the combination group) or to physician
consultation-alone group (called the consultation
group); the latter served as the control. They
used a Finnish translation of the MPI, SIMPI,
which was shown in an earlier study as effective
in producing the three cluster profiles introduced
by Turk and Rudy?’

Vollenbroek-Hutten et a/ Based on the MPI-DLV24 and lumbar dynamom- Yes No Yes No
2004 (N=142) etry results, both measured at inclusion, patients
were divided into the following subgroups:
(1) Patients with performances lower than
healthy subjects but with consistent test behav-
iour (expected performance)
(2) Patients with performances comparable to
those of healthy subjects and consistent test
behaviour (normal performance)
(3) Patients with inconsistent test behaviour,
meaning that their performance is not maximal
and that the assessment is (probably) not valid.
Dependent on the number of inconsistencies, this
is called grey zone or submaximal performance

Continued
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Table 2 Continued

Author (N) Description

Does it reflect the Has it been
biopsychosocial validated for

model? NSCLBP?

Is the intervention
matched?

Is it known to be
reliable?

Petersen et al 2002
(N= 260)

The McKenzie treatment was planned individu-
ally after an initial assessment according to the
principles described by Robin McKenzie. This fol-
lows an algorithm that leads to the simple clas-
sification of spinal-related disorders. It is based
on a consistent “cause and effect” relationship
between historical pain behaviour as well as

the pain response to repeated test movements,
positions and activities during the assessment
process. A systematic progression of applied
mechanical forces uses pain response to moni-
tor changes in motion/function. The McKenzie
classification of spinal pain provides reproducible
means of separating patients with apparently
similar presentations into definable subgroups
(syndromes) to determine appropriate treatment.
McKenzie has named these three mechanical
syndromes:

(1) Postural: end-range stress of normal
structures

(2) Dysfunction: end-range stress of short-

ened structures (scarring, fibrosis, nerve root
adherence)

(3) Derangement: anatomical disruption or
displacement within the motion segment. Each
distinct syndrome is addressed according to its
nature with mechanical procedures using move-
ment and positions. The Derangement syndrome
where the phenomenon of “centralisation”
occurs is most common. The treatment empha-
sises education and active patient involvement in
the management of their treatment to decrease
pain and restore function and independence

Data collected during the initial visit to the
Research Centre were used to group the subjects
into four dichotomous subgroups: (1) Age (30-45
and 46-60 years)

(2) Sex

(3) Location of pain (back pain only and back and
leg pain below the knee)

(4) Psychological overlay (high and low).
Psychological overlay was determined from

the Modified Zung Depression Index and the
Modified Somatic Perception Questionnaire,
using the criteria proposed by Main. Subjects
were divided into the 16 combinations of the four
dichotomous subgroups and then randomised
within each of the 16 combinations. Employment
and occupational data were collected during the
third visit. These data were used to allocate sub-
jects into physically heavy, moderate and light
work groups

Snook et al 1998 (N=85)

No No Yes Yes

Yes No No Yes

long-term for both pain and disability). Because the treatment
periods and long-term follow-up varied, end of treatment and
long-term follow-up of 36-52 weeks were chosen as measure-
ment points. The statistical heterogeneity (genuine differences
underlying the results of the trials in the review) of the results
of the trials was measured using the quantity I?. Because using
the p value as a measure for heterogeneity (p<0.10) has been
known to be poor at detecting true heterogeneity among
studies as significant, it has been suggested that the quantity
I? should be used instead.?* This value can be calculated as
P=100%(Q-df)/Q, where Q is Cochran’s heterogeneity statis-
tic and df is the degree of freedom (where # is the number of
trials and therefore degrees of freedom equals number of stud-
ies minus 1). The Cochran’s Q is computed by summing the
squared deviations of each trial’s estimate and a p value from

1058

the overall meta-analytical estimate and a p value obtained by
comparing the statistic with a X? distribution with k-1 degrees
of freedom (where £ is the number of studies).3* Trials in the
MA were considered to have low statistical heterogeneity if
I? <25 %, and in such instances, a fixed-effect model should
be used. This assumes that the true effect of treatment is the
same value in every trial. In contrast, random-effects MA
model assumes that the effects being estimated in the differ-
ent studies are not identical but follow a similar distribution.

RESULTS

Search results

A total of 767 RCTs published between 1982 and December
2008 that administered conservative treatment for LBP were
identified and screened (level 1). However, only 68 studies
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had focused on the efficacy of manual therapy or exercise and
reported outcomes based on levels of disability and pain in
subjects with NSLBP (level 2). At this level we registered that
11 studies (16.2%) did not report the exclusion of red flags or
specific spinal pathology as defined. Fourteen RCTs (20.6%)
did not exclude or subgroup subjects with nerve root irrita-
tion/pathology (as defined at level 2). Twenty-nine studies
(42.6%) had not listed pregnancy as an exclusion criterion.
Twenty-three studies (33.8%) did not exclude subjects if they
had undergone surgery for their LBP. We also found that seven
studies (10.3%) had not specified a time frame for LBP dura-
tion in their inclusion criteria. Fourteen studies (20.6%) had
included patients with <3 months durations of symptoms.
However, in 21 of these studies, >90% of the patients had
pain lasting >3 months. The remaining 47 studies (69.1%) had
specified in the inclusion that symptom durations had to be >3
months. For age, most of the studies (56 (82.3%)) specified that
the patients had to be between 18 and 65 years old. Only one
study included patients >65 years old and 11 studies (16.2%)
did not specify age. Psychosocial status was only specified in
1 study (1.5%), work status in 14 (20.6%) and compensation in
11 (16.2%). Eleven studies (16.2%) specified pain intensity level
and 23 (33.8%) specified disability level as an outcome.

At level 3, only 6 (8.8%) of the 68 studies had performed
some form of subclassification according to definitions
described previously in the methods. One of these studies was
a double publication,3® and therefore only the original study®¢
was included in the next level. These studies were therefore
included in the MA (level 4), providing information on alto-
gether 432 participants for disability and 359 participants for
pain. The data from the MA show a statistical difference in
favour of the classification-based intervention for reductions in
pain (p=0.004) and disability (p=0.0005), both for short-term
and long-term reduction in pain (p=0.001). Disability did not
reach statistical significance (p=0.07) for long-term outcome.
Effect sizes ranged from moderate (0.43) at short term to mini-
mal (0.14) for long term. Table 2 shows a description of the
included papers and their subclassification strategy:.

DISCUSSION

This systematic review found a very low level of integration
of subclassification strategies in RCTs for NSCLBP. On levels 1
and 2, a number of studies fail to apply the most essential and
basic form of classification. Despite this, it is part of a well-
accepted diagnostic “triage” process of classifying LBP.3¢
Eleven studies (16.2%) did not mention an attempt to exclude
patients with red flag or any specific spinal pathology, and
14 studies (20.6%) did not exclude nor identify patients with
nerve root irritation/pathology, although the studies aimed to
target NSCLBP.

Twenty-nine of the 68 RCTs (42.6%) did not exclude preg-
nant subjects, although it is well accepted that pregnancy-re-
lated pelvic girdle pain represents a small but specific subgroup
of musculoskeletal disorders.* The mechanisms by which
pregnancy can affect the lumbar spine and pelvic girdle com-
plex is not fully understood.*! Multiple mechanisms have been
suggested along with specific tailored treatment.#04243

We found it surprising that 23 studies (33.8 %) did not exclude
subjects if they had undergone surgery for their LBP. Patients
eligible for surgery presumably had a specific pathology that
was responsible for their pain and/or disability. On one hand,
it could be argued that these patients should be excluded based
on the initial diagnostic triage process of classifying LBP.3” On
the other hand, it could also be said that if they still had pain
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after surgery, it is likely that the lesion operated on was in fact
not the cause of their initial pain and therefore possibly these
patients should have been classified as NSCLBP presurgical.
However, as complications after failed back surgery, scar tissue
formation and tissue sensitisation occurs in 10-40% and the
incidence of reoperation is one in four patients.3344 This group
of patients is likely to be different from non-surgical patients
and therefore potentially makes the population in these RCTs
more heterogenic.

Traditionally, CLBP has been defined as LBP, where the
duration of pain has lasted >3 months or occurs episodically
within a 6-month period.*>

Reviewing the literature for NSCLBP, we encountered broad
definitions for the term chronic. Of the 68 studies, 21 (30.9%)
violated against this basic selection criterion by including
patients with <12 weeks of symptom duration. Of these
21 studies, 7 RCTs did not list any time frame and 14 RCTs
included patients with <3 months of pain.

The biopsychosocial model of chronic pain emphasises the
interplay of biological and psychosocial factors in the devel-
opment, expression and maintenance of pain.*® One study*
reported the psychosocial status of their patientsintheinclusion
criteria, whereas several RCTs were evaluating multidimen-
sional interventions (with combined psychological-orientated
interventions and exercise). However, applying a form of psy-
chotherapy on patients who are not screened for psychological
issues appears to be a major limitation, given that many sub-
jects with CLBP may not have significant psychological factors
driving their disorder.

Only 7.4% (5/68) of the RCTs included in the systematic
review used a subclassification strategy beyond general inclu-
sion and exclusion criteria (level 3). The MA (level 4) indicated
there was a statistically significant effect in favour of these
interventions where subclassification strategies had been used.
This was for short-term (end of treatment) and long-term (36-52
weeks follow-up) pain intensity levels (figs 2 and 3). For disabil-
ity reduction there was also a statistically significant effect in
favour of short term and no statistical significance (p=0.07) was
reached for long term (36-52 weeks) (figs 4 and 5). These data
should however be interpreted with caution as the numbers are
insufficient to definitively quantify the effect of subclassifica-
tion strategies for the treatment of NSCLBP. There is a need
for more high-quality RCTs with similar comparisons.*® The
quality of these five studies also needs to be considered as two
out of five scored <5 on the PEDro scale (table 1). There are a
number of additional factors that need to be considered follow-
ing the results of this MA.*’ These will be discussed later.

Most CS to date that relate to LBP have focused on a single
dimension rather than on considering all dimensions of LBP
within a biopsychosocial perspective.®® It can therefore be
argued that for a CS to be clinically useful, it should be based
on identifying the underlying mechanism(s) driving the pain
disorder, thereby guiding targeted interventions.® 1 This also
requires a CS to follow a thorough validation process involv-
ing multiple steps with different stages dealing with different
criteria as suggested by Dankaerts et al.>!

Three of the five studies included®! 3252 used a CS method
that incorporates the biopsychosocial model. Riipinen et a/®!
and Vollenbroek-Hutten®? used the Multidimensional Pain
Inventory (MPI) (see table 3) to subclassify. Previous studies
have shown that using this multiaxial assessment gives more
consistent results®® than studies using single aspects (physi-
cal, psychological or social) in combination.* > However, the
validity of these studies including a biopsychosocial model can
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be questioned as neither matched treatment according to the
MPT profile nor the subclassification analysis was performed
retrospectively. In addition, the study by Snook et 4/°? incor-
porated both the biopsychosocial and psychosocial dimen-
sions when subgrouping their patients. Although the analysis
in these three studies may give important information about
responders to certain treatments, neither uses subclassifica-
tion strategies to tailor the treatment based on the proposed
underlying mechanism(s) of the LBP disorder. Therefore, it
is not possible to validate a CS using this approach for the
management of NSCLBP. The two other studies®® % reviewed
in level 4 of the reviewing process are not fully validated for
NSCLBP either. The McKenzie CS used by Petersen et al’
have been tested for acute and subacute LBP patients in sev-
eral studies with conflicting results.®® Although it seems to

Intervention group Control group

have some validity for these patient groups, its efficacy and
validation for NSCLBP are still not established.” In the study
by Gudavalli et a/,3¢ a form of subclassification was made ret-
rospectively to assess responders to flexion-distraction treat-
ment or active exercise. Their evaluation of subgroups (table
2), although it has some validation from the QTFC, cannot
claim to be fully validated for NSCLBP.

In three of the five studies included in the MA,3! 3256 rei-
ability of the subgroups in the CS have been tested. The
McKenzie-based CS was tested by Petersen et al,% and the
overall percentage of agreement between examiners was 72%
and the « coefficient was 0.62 (95% CI 0.50 to 0.74). Previous
research on the MPI has demonstrated that it had good reliabil-
ityS! and is sensitive to change.%? In the two other studies,” no
reliability data are reported based on the different subgroups.

Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gudavalli 2006 20.4 244 123 15.5 224 112 26.4% 4.90(-1.08 to 10.88]
Petersen 2002 8.5 25 132 5 25 128 26.2% 3.50[-2.58 to 9.58) =

Riipinen distress 2005 30.8 22.8 39 15.1 233 29 15.9% 15.70 [4.60 to 26.80] —_—
Riipinen dysfunc 2005 386 19.2 30 19.1 24 33 16.6% 19.50(8.81 to0 30.19) =
Snook 1998 6.2 16.6 24 1.9 29.8 36 14.9% 4.30(-7.48 10 16.08] —

Total (95% CI) 348 338 100.0% 8.59 [2.67 to 14.50] -
Heterogeneity: t° = 25.18; X* = 9.56, df = 4 (P = 0.05); I = 58%

Test for overall effect: Z = 2.84 (p = 0.004)

-20-10 0 10 20
Favours control Favours intervention

Figure 2 End of treatment results for subclassified intervention measured as the weighted mean difference pain reduction on 100-mm visual
analogue scale. Trials are subgrouped based on the different subclassifications and combined results are shown as total on the bottom of the
table. Plots on the right side of the middle line indicate that the effect of the intervention (subclassification) is superior to the control intervention.

Intervention group Control group

Std mean difference Std mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Gudavalli 2006 3.9 S.2 96 3.8 39 79  25.4% 0.02 [-0.28 10 0.32) ——
Petersen 2002 5.9 20 94 6 20 86 26.3% —0.00(—0.30 t0 0.29] ——
Riipinen distress 2005 12.7 13.1 39 8.1 12.7 29 9.6% 0.35 [—0.13 to 0.84) -T—
Riipinen dysfunc 2005 19.1 119 30 12.7 12.7 33 8.9% 0.51[0.01 to 1.02) f——
Snook 1998 2.2 12,6 24 5.5 126 36 8.4% —0.26[—0.78 o 0.26] =
Voellenbroek — expect 2004 3 S 41 2 S 42 12.1% 0.20 [(—0.23 1o 0.63) e
Voleenbroek — grey zone2004 5 6 6 1 6 6 1.6% 0.62 [—0.56 w0 1.79] —
Vollenbroek — dysfunc 2004 5 4 20 2 5 18 5.2% 0.73 [0.07 to 1.39) ——
Vollenbroek — distress 2004 5 4 7 4 3 11 2.5%  0.28 (—0.67 10 1.23) —

Total (95% CI) 357 340 100.0%

Heterogeneity: x* = 10.56, df = 8 (P = 0.23); I = 24%
Test for overall effect: Z = 1.84 (P = 0.07)

0.14 [-0.01 t0 0.29]

-2

- — 3

Favours control Favours intervention

T®

Figure 3 Follow-up 36—-52 weeks results for subclassified intervention measured as the weighted mean difference pain reduction on 100-mm
visual analogue scale. Trials are subgrouped based on the different subclassifications and combined results are shown as total on the bottom
of the table. Plots on the right side of the middle line indicate that the effect of the intervention (subclassification) is superior to the control

intervention.

Intervention group

Control group

Mean difference Mean difference

Study or subgroup  Mean [mm VAS ) SD [mm VAS] Total Mean [mm VAS] SD [mm VAS ] Total Weight IV, Random, 95% CI [mm VAS ] IV, Random, 95% Cl [mm VAS ]
Gudavalli 2006 17.1 27 123 12.4 279 112 36.0% 4.70(-2.33 10 11.73] =
Petersen 2002 8 30 132 1 30 128 33.4% 7.00 [-0.29 to 14.29] —=—
Riipinen distress 2005 27.9 30 39 18.7 30 29 8.6% 9.20 [-5.22 to 23.62] =

Riipinen dysfunc 2005 35.4 216 30 21 255 33 13.1% 14.40 (2.76 to 26.04] —
Snook 1998 7.8 25 35 5.8 35 36 8.9% 2.00 [-12.12 to0 16.12) —_—t

Total (95% CI) 359 338 100.0% 6.89 [2.67 to 11.10] <>
Heterogeneity: t* = 0.00; X’ = 2.53,df = 4 (P = 0.64); ' = 0% Yo TR

Test for overall effect: Z = 3.20 (P = 0.001)

Favours control Favours intervention

Figure 4 End of treatment results for subclassified intervention measured as the standardised mean difference of change in disability between
groups. Trials are subgrouped based on the different subclassifications and combined results are shown as total on the bottom of the table. Plots
on the right side of the middle line indicate that the effect of the intervention (subclassification) is superior to the control intervention.
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Intervention group Control group Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gudavalli 2006 2.8 4.2 123 23 3.4 112 17.6% 0.13 [-0.13 to 0.39) T
Petersen 2002 8.1 40 132 5 40 128 17.9% 0.08 [-0.17 to 0.32) -
Riipinen distress 2005 14.3 11 39 9 9.1 29 11.5% 0.51 [0.02 to 1.00] ——
Riipinen dysfunc 2005 17 12.7 30 9.5 116 33 11.1% 0.61 [0.10 to 1.12] —_—
Snook 1998 6.2 16.6 24 1.9 29.8 36 10.9% 0.17 [-0.35 to 0.68) B
Voellenbroek — expect 2004 2 4 44 0 4 48 13.3%  0.50[0.08 to 0.91) —_—
Voleenbroek — grey zone2004 4 2 9 -2 4 8 3.5% 1.84 [0.65 to 3.02) EE—
Vollenbroek — dysfunc 2004 4 4 22 0 4 21 8.7% 0.98 [0.35 to 1.62) _
Vollenbroek — distress 2004 3 4 9 1 3 12 5.5% 0.56[-0.33 to 1.44) B —
Total (95% CI) 432 427 100.0% 0.43 [0.19 to 0.67] <&
Heterogeneity: ©* = 0.07; X* = 19.37, df = 8 (P = 0.01); I = 59% 45 o 1

Test for overall effect: Z = 3.48 (p = 0.0005)

Favours control Favours intervention

Figure 5 Follow-up 36-52 weeks treatment results for subclassified intervention measured as the standardised mean difference of change
in disability between groups. Trials are subgrouped based on the different subclassifications and combined results are shown as total on the
bottom of the table. Plots on the right side of the middle line indicate that the effect of the intervention (subclassification) is superior to the control

intervention.

Two of the five studies® %° matched their specific interven-
tion to subgroups based on proposed theoretical frameworks.
Petersen et al’® used a McKenzie-based®® CS. This system is
based on information from history taking and symptom
response to generated loading of the lumbar spine (table 3).
However, the system only has a pathoanatomical basis and
lacks clear guidelines for management. In the study by Snook
et al,® the intervention consisted of instruction in the control of
early morning lumbar flexion compared with sham treatment
(six exercises). Data were analysed based on four different sub-
groups (table 3). The subjects were given a back scratcher and
a reacher. After 6 hours of not bending, usual activities were
allowed, but extreme bending should be avoided. The theory of
Snook et al’? was based on studies by Adams et al** that showed
an increased risk of injury when bending was performed early
in the morning. Their protocol therefore may be an initial
attempt to target an assumed underlying mechanism for LBP,
namely, the disc being more vulnerable and prone to injury in
the morning because of increased water content. However, it
is well established that CLBP is a multidimensional problem
likely consisting of a combination of pathoanatomical, neuro-
physiological, physical and psychosocial factors.?? 956 Thus, it
is unlikely that a general intervention such as “preventing early
morning flexion” could target all these underlying mechanisms
and resolve the complexity of NSCLBP.

Because of the shortcomings of the current classification
models used in the RCTs under review, it is clear that NSCLBP
disorders require further integration of classification strate-
gies based on a biopsychosocial construct. There is growing
evidence to support that subgroups do exist within both the
physical and psychosocial domains.!” 6’ There are a number
of key clinical indicators regarding pain area and behaviour of
symptoms, which provide important insight into the different
mechanisms underlying and driving LBP disorders, in combi-
nation with a comprehensive physical examination allowing
classification to be made.58

CONCLUSION

RCTs evaluating manual therapy treatment and exercise ther-
apy in patients with CLBP using a CS approach and matched
treatments are very limited to non-existing. Although there
is still a need for studies developing more reproducible and
accurate characterisation of subgroups of patients with
CLBP, we recommend that for future RCTs investigating

BrJ Sports Med 2010;44:1054-1062. doi:10.1136/bjsm.2009.063289

specific interventions for CLBP, available valid and reliable
subclassification strategies operating within a biopsychoso-
cial framework should be integrated. Well-defined inclusion
and exclusion criteria should be used, interventions should
target the underlying mechanism(s) and minimum standards
for evaluation of outcome and long-term follow up should be
established. Otherwise, research into NSCLBP will be unlikely
to provide useful insight?® into more effective management for
this complex disorder.
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