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Study Design. Randomized clinical trial.
Objective. Compare outcomes of patients with low

back pain receiving treatments matched or unmatched to
their subgrouping based on initial clinical presentation.

Summary of Background Data. Patients with “nonspe-
cific” low back pain are often viewed as a homogeneous
group, equally likely to respond to any particular inter-
vention. Others have proposed methods for subgrouping
patients as a means for determining the treatment most
likely to benefit patients with particular characteristics.

Methods. Patients with low back pain of less than 90
days’ duration referred to physical therapy were exam-
ined before treatment and classified into one of three
subgroups based on the type of treatment believed most
likely to benefit the patient (manipulation, stabilization
exercise, or specific exercise). Patients were randomly
assigned to receive manipulation, stabilization exercises,
or specific exercise treatment during a 4-week treatment
period. Disability was assessed in the short-term (4
weeks) and long-term (1 year) using the Oswestry. Com-
parisons were made between patients receiving treat-
ment matched to their subgroup, versus those receiving
unmatched treatment.

Results. A total of 123 patients participated (mean age,
37.7 � 10.7 years; 45% female). Patients receiving matched
treatments experienced greater short- and long-term re-
ductions in disability than those receiving unmatched
treatments. After 4 weeks, the difference favoring the
matched treatment group was 6.6 Oswestry points (95%
CI, 0.70–12.5), and at long-term follow-up the difference
was 8.3 points (95% CI, 2.5–14.1). Compliers-only analysis
of long-term outcomes yielded a similar result.

Conclusions. Nonspecific low back pain should not be
viewed as a homogenous condition. Outcomes can be
improved when subgrouping is used to guide treatment
decision-making.

Key words: low back pain, acute/subacute, physical
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Low back pain (LBP) is a prevalent and costly condition,
particularly in primary care.1,2 Despite concentrated re-
search efforts, few interventions have been identified as
effective for patients with acute LBP.3,4 One explanation
offered for the failure to identify effective treatments is
the lack of methods for subgrouping, or classifying, pa-
tients with “nonspecific” LBP in a manner that would
help direct treatment decision-making.5 Most clinicians
managing patients with LBP perceive that subgroups ex-
ist, and are recognizable,6 yet there is presently little una-
nimity in classification methods. The utility of a patho-
anatomic classification method for the nonsurgical
management of LBP is limited by an inability to identify
a pathologic mechanism for most patients.7 Emphasis in
the development of classification methods for conserva-
tive care has therefore been placed on recognition of
patterns of signs and symptoms from the clinical exam-
ination.6,8,9

The value of a classification method is based on its
ability to improve clinical outcomes. Emerging evidence
supports the hypothesis that classifying patients with
LBP into subgroups based on signs and symptoms, and
basing treatment on the subgrouping, produces better
outcomes when compared with treatments not based on
classification methods.10–13 Fritz et al12 compared the
outcomes of patients with acute, work-related LBP ran-
domized to classification treatment based on patterns of
signs and symptoms, or treatment based on a clinical
practice guideline with no attempt at subgrouping.14 Pa-
tients randomized to classification treatment were placed
in one of four subgroups, each with its own treatment
approach (manipulation, stabilization, specific exercise,
or traction). Patients receiving classification-based treat-
ment had significantly better outcomes in terms of cost,
disability, and return to work after 4 weeks and 1 year.12

Childs et al13 examined the validity of the manipulation
subgroup. Patients with LBP were classified as either
likely or not likely to respond to manipulation based on
a pattern of signs and symptoms and then randomized
patients to either a manipulation or exercise interven-
tion. The treatment effect at 4 weeks and 6 months was
greatest for the subgroup of patients classified as re-
sponders who received manipulation, demonstrating the
validity of this subgroup.13

The study by Fritz et al12 provides evidence that a
classification-based management strategy generally pro-
duces better clinical outcomes than nonclassification
management; however, this study used a pragmatic de-
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sign that randomized patients to either guideline-based
treatment (low-stress aerobic exercise and advice to re-
main active) or classification-based treatment (manipu-
lation, specific exercise, stabilization exercise, or trac-
tion). Given this design, it is possible that improved
outcomes were the result of a better set of treatments,
and not the classification process per se. Only one prior
study has looked specifically at the interaction between
the treatment received and one classification subgroup
(manipulation).13 The purpose of this study was to de-
termine if patients with LBP would demonstrate greater
and more rapid functional improvement based on the
initial treatment received (regardless of classification),
the classification subgrouping (regardless of treatment),
or the interaction of the two factors.

Methods

Subjects. Patients referred to physical therapy with a chief
complaint of LBP were considered for inclusion. Primary re-
cruitment occurred at one clinic between January 1, 2000 and
July 1, 2003. Additional recruitment occurred at two other
clinics between January 1, 2002 and September 1, 2002. Each
clinic was located in Utah and affiliated with Intermountain
Health Care System. The study was approved by the Institu-
tional Review Board of Intermountain Health Care, and all
patients provided informed consent before participation.

Patients between 18 and 65 years with a primary complaint
of LBP of less than 90 days, with or without referral into the
lower extremity, and an Oswestry disability score �25% were
eligible. Exclusion criteria were a visible lateral shift or acute
kyphotic deformity, signs of nerve root compression (positive
straight leg raise test and reflex or strength deficits), any red
flags indicating a serious pathology such as spinal neoplasm,
infection, or fracture, an inability to reproduce any symptoms
with lumbar spine active range of motion (AROM) or palpa-
tion, current pregnancy, or prior surgery to the lumbar and/or
sacral region.

Baseline Examination. Before randomization, patients com-
pleted a set of questionnaires and underwent a standardized
examination. Baseline and follow-up examinations were con-
ducted by a physical therapist who remained blind to the treat-
ment group assignment. Demographic information including
age, sex, prior history of LBP, and duration and location of
current symptoms were collected. An 11-point rating scale (0 �
no pain to 10 � worst imaginable pain) was used to assess
current pain intensity.15 Fear-avoidance beliefs were assessed
through the Fear Avoidance Beliefs Questionnaire (FABQ).16

The two subscales of the FABQ contain 11 items, each scored 0
to 6, with higher numbers indicating increased levels of fear-
avoidance beliefs. Both the 7-item work subscale (FABQW)
and the 4-item physical activity subscale (FABQPA) were as-
sessed. Previous studies have found strong relationships be-
tween fear-avoidance beliefs and disability and work loss in
patients with acute and chronic LBP.17–19 The Modified Oswe-
stry Questionnaire (OSW) was used to assess disability related
to LBP. This modified version replaces the sex life item with an
employment/homemaking item and has been found to be reli-
able, valid, and sensitive to change.20

The physical examination included questions regarding ag-
gravating and relieving activities and prior history of LBP.

Tests and measurements included lumbar AROM,21 judgment
of centralization or peripheralization with AROM including
the movements of flexion, extension, side-bending, pelvic
translations, and repeated extension performed with the pa-
tient standing, as well as sustained prone extension, and re-
peated flexion with the patient seated.22 We have found excel-
lent interrater reliability for judgments of centralization/
peripheralization among therapists of varying levels of clinical
experience.23 Aberrant movements occurring during AROM,
including instability catch, painful arc of movement, or tortu-
ous return from the flexed position, were recorded, and the
segmental instability test, a special test thought to indicate a
need for stabilizing exercises, was performed.24 The mobility of
each level of the lumbar spine was assessed using posterior-
anterior forces applied with the patient prone.25 Each segment
was judged to be normal, hypomobile, or hypermobile. Further
explanation of the operational definitions and reliability of
these procedures is published elsewhere.26

Treatment. A random number generator was used to generate
a randomization list before initiation of the study. The list was
maintained by the secretarial staff of the participating clinics.
Following the baseline examination, the patient was referred to
a different therapist to begin treatment. Before the first treat-
ment session, the secretarial staff consulted the randomization
list and assigned the patient to one of three groups: manipula-
tion, specific exercise, or stabilization. This assignment deter-
mined the treatment the patient would receive during the initial
stage of therapy. Once sufficient progress was made, patients
were progressed to a general exercise program (Stage II). Meth-
ods such as heat, ice, and electrical stimulation could be used in
any group at the discretion of the treating therapist. All patients
were scheduled for treatment twice weekly for 4 weeks for a
maximum of eight sessions.

Manipulation Treatment Group. Patients randomized to the
manipulation group were treated with manual therapy tech-
niques that could include thrust manipulation, or low ampli-
tude mobilization procedures directed to the lumbosacral re-
gion, along with instruction in a lumbar AROM exercise. The
therapist performing the treatment was permitted to reexamine
the patient and could choose one of two manual therapy tech-
niques. The choice of which technique to use was left to the
therapists’ discretion, but one of the two techniques had to be
used. In the first technique, the patient was supine, with the
lumbar spine placed into side-bending and rotation to the op-
posite direction. The therapist delivered a force through the
patient’s pelvis in a posterior and inferior direction. For the
second technique, the patient was side-lying. The lumbar spine
was positioned in either flexion or extension followed by rota-
tion in an attempt to isolate forces to a particular spinal level.
The therapist delivered the force through the patient’s pelvis
and trunk. The choice of technique was left to the discretion of
the therapist. The AROM exercise was performed by instruct-
ing the patient to alternately flex and extend the lumbar spine
while in a quadruped position.

Specific Exercise Treatment Group. Patients in the specific
exercise group received instruction in repeated ROM exercises
into either lumbar flexion or extension. All patients in this
group had to be treated with directional exercises; however, the
direction of the exercise was determined by the treating thera-
pist based on a reassessment of the patient’s response to move-
ment testing and symptom response to positions of sitting,
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standing, or walking. Flexion exercises were used for patients
who centralized with or had a preference for flexion move-
ments or positions (i.e., sitting), whereas extension exercises
were used for patients who centralized or had a preference for
extension (i.e., standing or walking). Either flexion or exten-
sion exercises were used, but not both. Flexion exercises were
performed with the patient sitting, supine, or quadruped. Ex-
tension exercises were performed in prone, using prone on el-
bows or prone press-up activities.

Stabilization Treatment Group. Patients in the stabilization
group were treated with a program of trunk strengthening and
stabilization exercises. Patients were instructed to perform ab-
dominal bracing exercises in supine and quadruped positions,
progressing to more functional positions and activities as de-
scribed by Richardson and Jull.27 Patients were also instructed
in alternating arm and leg extension exercises in quadruped to
strengthen the lumbar extensor muscles.28 Strengthening for
the oblique abdominals included curl-up and side support ex-
ercises.29

Treatment Progression. This study used a pragmatic ap-
proach to treatment progression. The treating therapists could
select only those treatments permitted based on the patient’s
treatment group, but the therapist used clinical judgment to
determine exercise dosage for individual patients. Treatment
was based on the randomized group assignment until the pa-
tient progressed into a second (subacute) stage. If the patient
did not progress into Stage II, treatment continued to be based
on the initial group assignment throughout the 4-week period.
The criteria to progress to Stage II were based on changes in the
OSW score, which was collected at the beginning of each treat-
ment session. If the OSW score was reduced to �20%, or a
reduction of 33% from the score recorded at the first treatment
session was achieved, the patient was progressed to Stage II
treatment. Progression of treatment was permitted to more ac-
curately reflect clinical practice, in which treatment is typically
altered and progressed as improvements are made.30

Once in treatment Stage II, all patients received a general
exercise program in keeping with evidence-based recommen-
dations advocating an active, multimodal exercise approach
for patients who have progressed beyond the acute stage of
LBP.31,32 The Stage II program consisted of a low-stress aero-
bic exercise program using a treadmill or stationary bike and
exercises to address any muscle strength or flexibility impair-
ments identified by the treating therapist (e.g., hamstring
stretches, quadriceps strengthening, etc.). Based on evidence
suggesting a reduction in recurrence rates with strength and
stabilization exercises,33 patients not originally in the stabili-
zation group were instructed to begin these exercises. Patients
could also continue any Stage I exercises they were performing
based on their randomized treatment group.

Follow-up Examinations. Two follow-up examinations
were conducted at which the OSW was readministered. The
short-term follow-up occurred at the completion of treatment,
approximately 4 weeks after the baseline assessment. The long-
term follow-up was conducted by mail approximately 1 year
following the completion of treatment.

Patient Subgrouping. After completion of study, the baseline
examination data from each patient were used to classify each
patient into one of three classification subgroups. The classifi-
cation was made based on previous work describing a decision-
making scheme that seeks to place patients with LBP into one
of four subgroups (manipulation, stabilization, specific exer-
cise, and traction) by considering the signs and symptoms from
the clinical examination (Figure 1).8,26,34 The traction sub-
group was not considered in this study because patients with
signs of nerve root compression were excluded. The baseline
signs and symptoms of each patient were reviewed by two
physical therapists with extensive clinical experience using this
decision-making scheme. If the two experts agreed on the sub-
grouping decision, the patient was considered to fit that sub-
group. If the two experts did not agree, a third expert made a

Figure 1. Decision-making algo-
rithm used for subgrouping pa-
tients.

625“Nonspecific” Low Back Pain • Brennan et al



judgment and the patient was considered to fit the subgroup
agreed on by two of three experts. The expert therapists were
blind to the treatment group assignment and outcome. Further
detail on the classification procedures is provided elsewhere.26

Once the classification subgroup was determined, the sub-
grouping was compared with the randomized treatment group
assignment for each patient. If the treatment group to which the
patient was randomized matched the classification subgroup,
the patient was categorized as having received the matched
treatment. If the randomized treatment group did not corre-
spond to the classification subgroup, the patient was catego-
rized as unmatched.

Data Analysis. Baseline variables were compared between
groups using independent t tests, Mann-Whitney U tests, or �2

tests of independence based on the nature of the data. To ex-
amine the principle hypothesis of the study, a three-way repeat-
ed-measures analysis of variance was performed with treat-
ment group (manipulation vs. specific exercise vs. stabilization)
and classification subgroup (manipulation vs. specific exercise
vs. stabilization) as between-subject variables and time (base-
line, 4 weeks, and 1 year) as the within-subject variable. The
dependent variable was disability (OSW). The hypothesis of
interest was the three-way interaction, and the two-way inter-
actions between time and treatment group, and between time
and classification subgroup. We hypothesized that outcome
over time would not differ based on the randomized treatment
group, or the classification subgroup, but would depend on the
interaction between the treatment group and classification sub-
group, such that patients randomized to treatment matched to
the subgroup would have better outcomes than patients ran-
domized to an unmatched treatment. This hypothesis would be
supported if the three-way interaction was significant, but the
two-way interactions were not. Pairwise post hoc comparisons
were performed at each follow-up period to further explore any
significant interaction terms.

We further examined the impact of receiving matched treat-
ment by comparing the proportions of patients progressing to
Stage II treatment, and the number of treatment sessions re-

quired to reach Stage II based on the randomized treatment
group, and based on matching status using separate �2 tests for
the proportions reaching Stage II, and Kruskal-Wallis tests for
the number of treatment sessions. We hypothesized that no
differences would exist based on randomized treatment group
or classification subgroup, but patients receiving matched
treatments would progress to Stage II in higher proportions,
and in fewer treatment sessions than patients receiving un-
matched treatment. Analysis was performed using intention-
to-treat principles, with the last available OSW score carried
forward for any missing data. An alpha level of 0.05 was used
for all comparisons.

Sample Size Determination. Sample size calculation was
based on detecting the three-way interaction using the 4-week
OSW score as the dependent variable with an alpha value of
0.05. A within-cell standard deviation of 14 points on the OSW
and a correlation across repeated measures of the OSW of 0.30
were presumed from prior work.34 Given these estimates, 120
patients would be sufficient to detect a minimum clinically im-
portant difference of 6 points on the OSW20 (effect size � 0.43)
with 80% power using a two-tailed hypothesis.

Results

A total of 1,052 patients with LBP were referred to par-
ticipating clinics during the recruitment period, of which
268 were eligible for participation. The most common
reasons for exclusion were the duration of symptoms
(n � 237) or age (n � 203) (Figure 2). A total of 123
eligible patients provided consent and were enrolled; 40
were randomized to manipulation, 46 to stabilization,
and 37 to the specific exercise treatment group.

The expert therapists agreed on the classification sub-
group for 102 patients (83%). A third expert was used to
determine the classification subgroup for the remaining
21 patients. The classification subgroup was manipula-
tion for 59 patients (48%), specific exercise for 34 pa-

Figure 2. Patient recruitment flow
diagram.

626 Spine • Volume 31 • Number 6 • 2006



tients (28%), and stabilization for 30 patients (24%).
Comparison of the classification subgroup with the ran-
domized treatment group resulted in 50 patients (41%)
categorized as receiving matched treatment and 73
(59%) receiving unmatched treatment. Of the 50 pa-
tients receiving matched treatment, 22 were manipula-
tion, 14 were specific exercise, and 14 were stabilization.

Patients receiving matched and unmatched treatments
were equivalent for all baseline characteristics (Table 1)
except sex, with a greater percentage of females in the
unmatched group (52% vs. 34%, P � 0.049). Ten pa-
tients (3 matched, 7 unmatched) did not return after the
baseline examination. These patients were included in
the analysis by carrying forward the baseline OSW score.
Among patients attending treatment, there were no dif-
ferences in the median number of sessions attended, or

days from baseline to 4-week reexamination (Table 2).
The median number of sessions attended by the matched
group was 6.5, and 80% attended at least four sessions. In
the unmatched group, the median number of sessions was
seven, and 77% attended at least four sessions. Eighty-
one patients (66%) completed the long-term follow-up,
with no differences in the median number of days be-
tween baseline and follow-up or the proportions of pa-
tients with completed follow-up between patients receiv-
ing matched or unmatched treatments (Table 2). There
were no significant differences between those with com-
plete or incomplete long-term follow-up with respect to
age, sex, duration of symptoms, baseline pain, OSW, or
FABQ scores (P � 0.05). The proportion of matched
versus unmatched patients did not differ between those
with complete or incomplete long-term follow-up (P �

Table 2. Treatment Characteristics for Patients Receiving Matched or Unmatched Treatments

Variable
Patients Receiving Matched

Treatment (n � 50)
Patients Not Receiving

Matched Treatment (n � 73)
Significance

(P)

Median therapy sessions attended
(interquartile range)

6.5 (4, 8) 7 (4, 8) 0.71

Time from baseline to 4-week
examination (median, days)

32 (n � 47) 31 (n � 66) 0.62

Change in Oswestry from baseline
to 4-week examination

29.9 (15.6) 23.3 (16.6) 0.03

Percent progressing to Stage II
treatment

78% 60% 0.039

Treatment sessions needed to
progress to Stage II (includes
only patients progressing to
Stage II)

2.2 (1.3) (n � 39) 2.8 (2.0) (n � 44) 0.070

Percent with completed long-term
follow-up examination

60% 70% 0.26

Time from baseline to long-term
examination (median, days)

421 (n � 30) 414 (n � 51) 0.77

Change in Oswestry from baseline
to long-term examination
(intention-to-treat analysis)

27.9 (16.0) 19.6 (16.0) 0.006

Change in Oswestry from baseline
to long-term examination
(compliers-only analysis)

33.3 (13.9) (n � 30) 26.1 (16.4) (n � 51) 0.049

Values represent the mean (SD), except where noted otherwise.

Table 1. Baseline Characteristics of Study Participants

Variable
All Patients
(n � 123)

Patients Receiving
Matched Treatment (n � 50)

Patients Not Receiving
Matched Treatment (n � 73)

Significance
(P )

Age (yr) 37.7 (10.7) 38.4 (10.0) 37.2 (11.1) 0.51
Sex (% female) 45 34 52 0.049
Education level (% college graduates) 24 24 24 0.87
Prior history of low back pain (%) 67 70 64 0.52
Symptoms distal to the knee (%) 22 28 18 0.16
Duration of current symptoms

(median days, interquartile range)
16 (10, 41) 15 (10, 32) 17 (10, 54) 0.53

Missed work/school for this episode
of low back pain (%)

55 52 56 0.21

FABQ: physical activity scale 16.4 (4.9) (n � 115) 16.5 (5.3) (n � 46) 16.3 (4.7) (n � 69) 0.87
FABQ: work scale 14.6 (10.5) (n � 112) 15.7 (10.7) (n � 45) 13.8 (10.4) (n � 67) 0.37
Oswestry disability score 43.3 (11.5) 44.9 (11.2) 42.2 (11.7) 0.20
Pain score 5.4 (2.0) (n � 116) 5.2 (2.1) (n � 46) 5.6 (1.9) (n � 70) 0.33

Values represent the mean (SD), except where noted otherwise.
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0.05). Patients with complete long-term follow-up did
have lower 4-week OSW scores (17.3 vs. 25.0, P � 0.02).
Patients with incomplete long-term follow-up were in-
cluded in the analysis by carrying forward the 4-week
OSW score.

The three-way interaction between randomized treat-
ment group, classification subgroup, and time was sig-
nificant (P � 0.016); the two-way interactions between
randomized treatment group and time (P � 0.26), and
classification subgroup and time (P � 0.13) were not
significant. Further exploration of the three-way interac-
tion revealed that patients receiving matched treatments
experienced greater change on the OSW than patients
receiving unmatched treatments at both the 4-week
(mean difference, 6.6 points; 95% confidence interval
[CI], 0.70–12.5, P � 0.029), and 1-year follow-up
(mean difference, 8.3 points; 95% CI, 2.5–14.1, P �
0.006) (Figure 3). Because of the large proportion of
patients lost to the long-term follow-up, we conducted a
compliers-only analysis, including only patients com-
pleting a 1-year OSW score. Among compliers, patients
receiving matched treatments experienced greater long-
term change on the OSW (mean difference, 7.1 points;

95% CI, 0.02–14.3, P � 0.049) (Table 2). The OSW
scores patients at each follow-up based on randomized
treatment group, classification subgroup, and matching
status are given in Table 3.

There were no differences in the proportions of pa-
tients progressing to Stage II based on randomized treat-
ment group or classification subgroup (Table 4). Patients
receiving matched treatments were more likely to
progress to Stage II of treatment, but no difference was
found in the average number of visits required to
progress to Stage II (Table 2).

Discussion

Effective management of LBP has remained largely an
enigma, with large variations in practice and less than
optimal outcomes.35,36 Attempts to overcome ineffec-
tiveness and inefficiency have centered on developing ev-
idence-based practice guidelines, yet implementation of
guidelines for LBP management has proven challenging
and their effectiveness in improving outcomes is uncer-
tain.37–40 One explanation may be that primary studies,
and resultant guidelines, have conceptualized LBP as a
mostly homogeneous condition once red flags and neu-
rologic compromise are excluded, while clinicians report
further tailoring management to fit individual patient
characteristics.41 Clinicians and researchers alike recog-
nize the irrationality of the expectation that patients with
nonspecific LBP would all benefit from any one type of
treatment, yet this expectation appears implicit in the
design of many studies and practice guidelines. Many
researchers have called for future research to incorporate
subgrouping methods5,42,43; however, such methods
have not been fully elucidated.

The subgrouping method used in this study was orig-
inally derived from opinions and observations of various
clinical experts8,44; however, subsequent research has
provided evidence for determining which signs and
symptoms relate to success with manipulation,45,46 sta-
bilization,23,47 and specific exercise interventions.48–50

The results of this study support the hypothesis that clin-

Figure 3. Oswestry scores for patients receiving matched or un-
matched treatments (intention-to-treat analysis, P values repre-
sent differences between the baseline and follow-up scores).

Table 3. Oswestry Disability Scores at Each Follow-Up Period Based on Randomized Treatment Group, Classification
Subgroup, and the Interaction Between Treatment and Classification

Grouping Factor
Initial

Oswestry (SD)
Four-Week

Oswestry (SD)
Long-Term

Oswestry (SD)
Significance

(P )*

Randomized treatment group
Manipulation 44.0 (12.0) 17.9 (17.6) 16.8 (18.5) 0.37
Specific exercise 42.1 (10.7) 20.6 (16.4) 14.8 (14.8)
Stabilization exercise 43.6 (11.9) 21.9 (17.0) 20.5 (18.1)

Classification subgroup
Manipulation 42.2 (10.9) 18.1 (15.9) 14.9 (15.1) 0.19
Specific exercise 47.0 (12.0) 21.2 (17.7) 22.2 (17.8)
Stabilization exercise 41.2 (11.5) 23.4 (18.1) 17.6 (20.1)

Interaction between treatment and classification
Matched 44.9 (11.1) 16.9 (17.3) 15.7 (17.2) 0.013
Unmatched 42.2 (11.7) 22.5 (16.4) 18.8 (17.5)

*Significance represents the P value from repeated-measures ANOVA using the grouping variable (randomized group, classification subgroup, or matching status)
as the between-subjects factor and time as the within-subjects factor.
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ical outcomes can be improved when the initial treat-
ment provided is matched to a patient’s signs and symp-
toms using this subgrouping method. These results, and
those of previous studies,12,13,50 indicate that while
treatments such as manipulation and various forms of
exercise may show small, marginally significant treat-
ment effects when delivered to heterogeneous samples,
these same treatments may demonstrate clinically impor-
tant effects when applied to more homogeneous groups
of patients with LBP.

In this study, the randomized treatment group of the
patient determined the initial intervention, and once
progress was made a more general program was used.
This approach reflects clinical practice, which typically
involves reassessment and modification of treatment as a
patient’s signs and symptoms change. In addition, the
association between signs and symptoms and function in
patients with LBP weakens with increasing time from
onset,51 which may make subgrouping less relevant as
patients’ status becomes more stable. Patients initially
receiving matched interventions in this study experi-
enced greater reductions in disability of a magnitude that
was both statistically significant and clinically meaning-
ful,20,52 averaging approximately 20% greater reduc-
tions than patients receiving unmatched interventions.
Although the completeness of the long-term follow-up
precludes definitive conclusions, the persistence of im-
provement at long-term follow-up among patients ini-
tially receiving matched interventions supports the
premise that using more effective initial treatments has
enduring implications. Given the increasing likelihood of
persistent disability among patients who fail to recover
quickly,53 the initial treatment phase may be the “win-
dow of opportunity” for clinicians. Improved decision-
making through subgrouping during the initial treatment
phase may therefore have important long-term conse-
quences. Subgrouping may be less important among pa-
tients with more chronic symptoms, or may be more
effectively performed on the basis of psychosocial fac-
tors; however, more research is needed in these areas.54

We used a pragmatic approach to the treatment deliv-
ered within each subgroup. The study design dictated the
initial type of treatment that would be received, but the
treating therapist was permitted to determine the dosage of
treatment. This was done in an attempt to more accurately
reflect clinical practice and permit the treating therapist to
use judgment within the confines of the randomized treat-
ment group, instead of using strict treatment protocols. It is
possible that the treatment effect of the matched patients
would have been greater had strict protocols been used;
however, it is also possible that the effect would have been
smaller if the treating therapists’ clinical judgment had been
removed completely. The results of this study support the
value of the decision-making scheme used to determine the
type of initial treatment to use. Further research is needed to
determine the most effective protocols within a particular
type of treatment.

A higher percentage of the patients receiving un-
matched treatment were female. There is presently no
evidence of sex differences in response to the treatments
used in this study; however, the sex difference may have
impacted on the results.

All patients in this study received physical therapy. It is
probable that a subgroup of individuals with LBP exists
who do not require referral or any specific intervention
other than encouragement to remain active.55 The results of
this study cannot address the characteristics defining this
potential subgroup. Many patients with LBP seen in pri-
mary care, however, do experience persistent, even dis-
abling, symptoms,56,57 making research into treatment de-
cision-making necessary. This study focused on patients
with symptoms of less than 90 days duration, with moder-
ate disability, who did not have signs of nerve root com-
pression. For patients fitting this profile, evidence supports
the effectiveness of decision-making that matches treat-
ments to signs and symptoms. Patients with more mild dis-
ability or more chronic symptoms will require alternative
decision-making schemes, and further research is needed in
these areas. The exclusion of patients with signs of nerve
root compression likely affected the distribution of classifi-

Table 4. Proportions of Patients Progressing to Stage II Treatment Based on Randomized Treatment Group,
Classification Subgroup, and the Interaction Between Treatment and Classification

Grouping Factor
No. (%) Progressing to

Stage II
No. (%) Not Progressing to

Stage II
Significance

(P )*

Randomized treatment group
Manipulation 30 (75) 10 (25) 0.35
Specific exercise 22 (60) 15 (40)
Stabilization exercise 31 (67) 15 (33)

Classification subgroup
Manipulation 41 (69) 18 (31) 0.60
Specific exercise 24 (71) 10 (29)
Stabilization exercise 18 (60) 12 (40)

Interaction between treatment and classification
Matched 39 (78) 11 (22) 0.039
Unmatched 44 (60) 29 (40)

*Significance represents the P value from the �2 test of significance.
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cation subgroups within this study. In our previous work
that included patients with signs of nerve root compression,
a higher proportion of patients classified as specific exercise
was found.12

The pragmatic approach used in this study may have
resulted in smaller treatment effects then other recent trials
that examined the outcomes of patients receiving matched
versus unmatched treatments. The treatment effect ob-
served in this study after 4 weeks was 0.40. Long and
Donelson50 examined patients exhibiting a directional
preference (similar to patients classified as specific exercise
in this study) and found treatment effects of approximately
0.50 to 0.70 for the outcome of disability after 2 weeks of
treatment for patients receiving the matched directional ex-
ercise versus a general exercise approach, or a directional
exercise approach in the opposite direction. Childs et al13

reported on the subgroup of patients fitting a manipulation
classification with a treatment effect greater than 1.0 for the
outcome of disability after 4 weeks of treatment comparing
patients receiving the manipulation versus patients receiv-
ing stabilization exercise. Each of these studies points to the
importance of matching treatments to the characteristics of
the patient and the need for further research into optimal
methods for determining subgroups and delivering the
treatments.

Conclusion

The results of this study build on prior findings sug-
gesting that “nonspecific LBP” is actually a heteroge-
neous condition. Meaningful subgroups of patients
can be identified based on signs and symptoms from
the clinical examination. Better clinical outcomes can
be achieved when subgrouping is used to guide treat-
ment decisions.
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Key Points

● Identification of a pathoanatomical cause is elusive
for many patients with low back pain, invoking a
diagnostic label of “nonspecific” low back pain.
● Subgrouping patients with “nonspecific” low
back pain based on signs and symptoms has been
recommended by researchers and clinicians and
supported by recent evidence as a means to im-
prove outcomes.
● This study placed patients with acute/subacute
low back pain into one of three treatment sub-
groups based on their initial signs and symptoms
(manipulation, stabilization or specific exercise),
then randomized patients to receive one of the
three treatments.

● The short- and long-term outcomes did not differ
based on the randomized treatment group, or the
subgroup, but depended on the interaction be-
tween treatment group and subgroup, such that
patients receiving the treatment matched to their
subgroup had better outcomes than patients ran-
domized to an unmatched treatment.
● Developing methods to subgroup patients with
“nonspecific” low back pain can improve the out-
comes of care.
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