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The Comparative Prognostic Value of Directional 
Preference and Centralization:  

A Useful Tool for Front-Line Clinicians?
Audrey Long, BSc, PT1, Stephen May, MSc2, Tak Fung, PhD3

Low back pain (LBP) is extremely 
common both in the general popu-
lation and in those seeking health-

care1-8. Point prevalence estimates for 
LBP are at least 20% of the general popu-
lation2,5,6; yearly prevalence estimates are 
at least 40%1-4,8; and lifetime prevalence is 
around 60%2,3,6,8. In contrast to earlier 
claims9 of a relatively benign natural his-
tory for acute back pain, it is now clear 
that LBP is commonly both highly recur-

rent and frequently persistent10,11. These 
systematic reviews on the topic noted 
that after initial improvements, there is 
little further improvement after 3 months, 
at which point approximately 50% are 
still experiencing activity limitation; in 
addition, 66–75% of patients have at least 
one recurrence within 12 months10,11. 
Not surprisingly, the direct and indirect 
costs associated with such a common, ac-
tivity limiting, persistent, and episodic 

problem are vast in many developed 
countries12-14. Treatments seem to have 
been largely ineffective at altering this 
“20th-century medical disaster”15.

Given the now documented high 
prevalence rate, and the persistent and 
recurrent nature of LBP, there has been 
considerable recent interest in determin-
ing prognostic factors that might affect 
the outcome of an episode of LBP. Under-
standing prognostic factors would help to 
shape relevant management strategies 
and assist with early identification of in-
dividuals at high risk of developing 
chronic pain and disability. Ultimately, 
the goal would be to refine treatment ap-
proaches and permit the wiser allocation 
of scarce health care resources and the 
prevention of chronic problems16. Equally, 
identification of patients likely to have an 
uncomplicated recovery would help pre-
vent overuse of healthcare resources by 
those who least need it16.

For these reasons, a substantial vol-
ume of literature has been published on 
prognostic factors for LBP and sciatica. 
The 2004 European Guidelines for the 
Management of Acute Nonspecific Low 
Back Pain in Primary Care cited 74 arti-
cles on the topic17. This systematic review 
and numerous recent studies share a 
dominant theme: the prominence of psy-
chosocial variables in the prediction 
models18-24. However, the quantity of 
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ABSTRACT: A large number of prognostic factors have been associated with recovery 
from an episode of back pain, and much emphasis has been placed on psychosocial prog-
nostic factors. The large number of prognostic factors and the lack of comparative analysis 
of different factors make use of these difficult in clinical practice. The aim of this study was 
to evaluate the comparative usefulness of a range of factors to predict outcome using data 
from a randomized controlled trial (RCT) in which 312 patients with sub-acute to chronic 
back pain received a mechanical evaluation and were sub-grouped based on the presence or 
absence of directional preference (DP). Patients were then randomized to treatment that 
was matched or unmatched to that DP. Patients with a minimal reduction of 30% in Roland-
Morris Disability Questionnaire (RMDQ) score were defined as the good outcome group. 
Seventeen baseline variables were entered into a step-wise logistic regression analysis for the 
ability to predict a good outcome. Of the patients, 84 met the good outcome criteria and had 
a mean RMDQ decrease of 58.2% (9.8 points) in 4 visits. Leg pain, work status, depression, 
pain location, chronicity, and treatment assignment were significant predictors of outcome 
in univariate analysis. Only leg bothersomeness rating and treatment assignment survived 
multivariate analysis. Subjects with DP/centralization who received matched treatment had 
a 7.8 times greater likelihood of a good outcome. Matching patients to their DP is a stronger 
predictor of outcome than a range of other biopsychosocial factors.
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TABLE 1.  Examples of prognostic factors for LBP/sciatica16-26.

Work-related	 Individual factors
Workplace support 	 Age
Job tenure	 Gender
Job satisfaction, job stress	 Marital status
Belief in reduced ability to work	 Smoking
Expectations regarding recovery	 Pain and function
Non-supportive return to work	 Severity of pain, pain scores
Heavier work	 Functional impact, disability
Prior work absence	 Extreme symptom reporting
Occupation	 Radicular findings (2+ signs)
Psychosocial issues	 Prior episodes
Psychosocial distress	 General health
Depressive mood	 Cardiovascular fitness
Somatization 	 Co-morbidities
Patient expectations 	 Other illness
Fear avoidance beliefs	 Prior surgery
Coping strategies	 Legal and medical
Irritability	 Delayed referral
Difficulty sleeping	 Attorney
Language barriers	 Receiving higher compensation
Social dysfunction and isolation	 Care-seeking, Rx GP/specialist

prognostic variables that have been 
identified as possible effectors of prog-
nosis form a cumbersome and unrealis-
tic list for clinicians to assess and address 
(Table 1). 

This long list of potentially relevant 
prognostic factors also leaves many im-
portant issues unanswered. How can 
this information be translated into data 
for clinical use? For instance, which of 
these factors are most important, which 
should be used to make judgments about 
individual patients, and how can clini-
cians determine at assessment which 
patient is most likely to respond to a par-
ticular treatment? Such information 
may help to make treatment more selec-
tive rather than offering standardized 
treatment.

One prognostic sign that has been 
shown to be useful in guiding treatment 
is the centralization phenomenon27,28. 
This physical examination finding refers 
to the abolition of local or distal pain 
emanating from the spine in response to 
repeated movements or sustained pos-
tures29. Centralization will always be ac-
companied by a directional preference  
(DP) describing the direction of spinal 
movement or posture that produces it28. 
However, DP may also be determined by 
a decrease in pain intensity, without the 
pain having changed location, and/or an 
increase in previously limited move-
ment; thus, the terms are not synony-
mous but they are closely allied. A large 
number of studies have now shown that 
patients who demonstrate centralization 
at their initial evaluation will have better 
outcomes than non-centralizers30-37, and 
that matching patients to their DP exer-
cise produces better outcomes than 
non-matched treatment27,28.

The novel aspect of centralization is 
that it challenges the current trend in the 
evidence where psychosocial prognostic 
factors have dominated18-24 because it is 
a variable related to the physical exami-
nation. For the properly trained clini-
cian, this finding, or lack of it, may be 
relatively easy to demonstrate, may be 
useful as a management guide, and may 
serve as a predictor of positive and neg-
ative outcomes. 

What is not clear is whether cen-
tralization/non-centralization are more 
or less useful predictors of outcome than 

psychosocial variables. Prior studies 
have begun to shed light on this topic. 
Werneke and Hart37 compared a range 
of baseline demographic, work-related, 
psychosocial and clinical findings in 
their ability to predict a range of health-
care-related outcomes at one year in 187 
patients with LBP. Whereas leg pain, 
overt pain behaviors, non-organic phys-
ical signs, fear of work activities, per-
ceived disability, and centralization/
non-centralization were significant in 
the univariate analysis, only leg pain 
(0.004) and centralization/non-central-
ization classification (0.004 and <0.001 
depending on outcome) survived the 
multivariate analysis. In a smaller study, 
George et al33 compared the predictive 
value of centralization and fear-avoid-
ance beliefs at baseline to predict out-
comes at 6 months. Both were signifi-
cant predictors of disability at 6 months 
(0.004 and 0.27 respectively), but only 
centralization was a significant predic-
tor of pain at 6 months (0.044). 

These studies suggest that central-
ization may be as important a prognos-
tic indicator as psychosocial factors. The 
purpose of the present secondary analy-
sis of data from a previous randomized 
trial was to determine which factors 

were most likely to predict successful 
outcomes. A range of baseline biopsy-
chosocial variables were analyzed to un-
derstand which individual items best 
predicted a good short-term prognosis. 

Methods

The study design was a multivariate 
analysis of prognostic variables in pa-
tients with LBP. The subjects for the cur-
rent analysis were 312 subjects, who 
were screened for participation in a pre-
viously published RCT, in which the 
methods were fully described28. Briefly, 
a mechanical diagnosis and therapy 
(MDT) assessment was used to sub-
group candidates as having or not hav-
ing DP/centralization. Each subgroup 
was then randomized to receive either 
matched or unmatched treatment. 
Matched treatment referred to exercises 
and advice that are based on MDT 
(McKenzie Method) principles. Un-
matched treatment consisted of generic 
or commonly used LBP exercises that 
were not matched to DP and advice/re-
assurance consistent with current treat-
ment guidelines. The 82 patients who 
did not demonstrate DP/centralization 
at baseline were randomized to receive 

THE COMPARATIVE PROGNOSTIC VALUE OF DIRECTIONAL PREFERENCE AND CENTRALIZATION



[250]    THE JOURNAL OF MANUAL & MANIPULATIVE THERAPY  n  VOLUME 16  n  NUMBER 4

one of two treatment protocols. The first 
group received further mechanical as-
sessment on subsequent treatment ses-
sions and if a DP emerged, they were 
given matched treatment (it has been 
demonstrated that 60% of those who are 
non-centralizers on day one become 
centralizers with further testing over 
subsequent sessions38). The second 
group received non-specific exercises 
and advice/reassurance consistent with 
current guidelines. The purpose of the 
current analysis is to determine which 
baseline variables from that earlier study 
were most predictive of a good out-
come. 

Descriptive statistics were reported 
for baseline variables. Pearson chi square 
test for categorical baseline variables 
and independent-sample t-tests for con-
tinuous baseline variables were used to 
compare subjects who had completed 
treatment and those who had dropped 
out. Within the original RCT protocol, 
subjects were allowed a maximum of 6 
sessions in 2 weeks.  At this point a good 
outcome was used to label those subjects 
reporting that as a result of the advice 
and prescribed exercises they felt their 
back pain problem was resolved and 
ready for discharge, or those who re-
ported they felt better but required a few 
more sessions, and with a minimal re-
duction of 30% on their Roland-Morris 
Disability Questionnaire (RMDQ) 
score. Any patient reporting he or she 
was not changed much or worse was clas-
sified as having a poor outcome. 

Seventeen variables were collected 
at baseline and entered into a step-wise 
logistic regression analysis for the ability 
to predict good outcome at 2 weeks. 
Variables entered into the equation were 
age, gender, marital status, Quebec Task 
Force (QTF) category anatomic pain lo-
cation, QTF category acuity, first or re-
current episode, work status, back and 
leg pain rating, pain interference rating, 
back and leg pain bothersomeness,  
DP status, and whether matched or un-
matched to treatment (i.e., DP/central-
ization randomized to matched or  
unmatched treatment, or no DP/cen-
tralization at baseline randomized to 
further MDT assessments or generic ex-
ercises), RMDQ, medication, and Beck 
depression scale. Variables with p > 0.05 

were excluded from further analysis 
while significantly associated variables 
(p < 0.05) survived subsequent steps in 
the regression analysis. Sensitivity, spec-
ificity, and odds ratios were calculated 
for the surviving variables in the model. 
Statistical analyses were performed us-
ing SPSS 14.0.

Results

Of 312 subjects, 44 (14%) did not com-
plete treatment. Dropouts did not differ 
substantially on 12 of 17 baseline vari-
ables: gender, QTF anatomic pain loca-
tion and acuity category, work status, 
back and leg pain rating, pain interfer-
ence rating, back or leg bothersomeness 
ratings, presence/absence of DP/cen-
tralization, and RMDQ. Dropouts did 
tend to be younger (p=.043), single 
(p<.001), experiencing a first episode of 
LBP (p=.038), and taking more medica-
tion (p=.045), and they had higher de-
pression scores (p=.002). 

A further 27 subjects (9%) were 
missing various data points: 3 were 
missing history of prior episodes, 9 mar-
ital status, 3 Beck Depression Inventory, 
and 2 activity interference rating at 
home and work. In addition, 10 gave 
conflicting dates for first episode and 
current episode so that the status of 
acute/sub-acute/chronic of the current 
episode could not be calculated. As a re-
sult, 241 subjects (77.2%) had complete 
data available at entry and discharge and 
formed the cohort for the current analy-
sis.  

Of the 241, 84 subjects (35%) met 
the good outcome criteria. In a mean of 4 
visits over 2 weeks, these subjects’ 
RMDQ scores were reduced by a mean 
9.7 points (SE 0.69), or 58.2% (SE 3.2). 
In the poor outcome group, the mean 
change in the RMDQ scores was 0.45 
(SE .33) or 2.06% change (SE 3.61).

Eight of the 17 baseline variables 
entered into the model (Table 2) were 
significantly correlated with good out-
come (p < .05) and were carried forward 
in the regression analysis. Only two  
variables survived in the final model,  
the leg bothersomeness rating and treat-
ment assignment, which included  
four subgroup/treatment combinations 
(i.e., DP/centralization randomized to 

matched or unmatched treatment, or no 
DP/centralization at baseline random-
ized to further MDT assessments or ge-
neric exercises). These two variables 
correctly predicted 77.6% of those with 
a good outcome within 2 weeks of care 
(mean 4 visits, range 1–6). Controlling 
for leg bothersomeness and other group 
variables, the treatment group repre-
senting the DP/centralization subgroup 
who received matched treatment were 
7.8 times more likely to achieve a good 
outcome as defined by a minimal 30% 
decrease in RMDQ scores (Table 3).  
Sensitivity, specificity, and positive and 
negative predictive values are presented 
in Table 4. 

Discussion

In this secondary analysis from a previ-
ous RCT28, baseline variables were ex-
amined for the ability to predict a good 
outcome, which was defined by patients’ 
report of resolved and ready for discharge 
or better but required a few more sessions 
and with a minimal reduction of 30% on 
their RMDQ score. According to this 
definition leg pain and leg bothersome-
ness ratings, leg pain rated higher than 
back pain, work status, depression, QTF 
anatomic pain location, and QTF acute/
subacute/chronic categories, and treat-
ment assignment were significant pre-
dictors of outcome in univariate analysis 
With multivariate analysis of these sig-
nificant variables, only leg bothersome-
ness rating and treatment assignment 
survived. 

Leg pain was negatively correlated 
with a good outcome, meaning that 
those with a lower leg pain score had 
better outcomes. Of the four treatment 
assignments, subjects with DP/central-
ization who received matched treatment 
had a 7.8 times greater likelihood of a 
good outcome. A new finding not docu-
mented in prior trials was the finding 
that those with DP/centralization given 
unmatched exercises were negatively as-
sociated with a good outcome (i.e., the 
wrong exercise prescription may actu-
ally be detrimental).  

Even those patients who did not ap-
pear to have a DP at the initial mechan-
ical evaluation were 3.4 times more 
likely to have a good outcome if they 
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TABLE 2. Variables entered into the regression analysis.

Variables	 Score	 df	 P∞

Age	 .003	 1	 .953
Marital status, attached*	 .832	 1	 .362
Gender	 .009	 1	 .923
Pain duration**	 8.770	 2	 .012
History of prior episodes	 1.738	 1	 .187
Back pain rating	 .591	 1	 .442
Leg pain rating	 12.023	 1	 .001
Still working	 4.254	 1	 .039
Back bothersome rating^	 .325	 1	 .569
Leg bothersome rating^	 18.366	 1	 .000
Activity interference rating^	 1.513	 1	 .219
RMDQ^^	 .506	 1	 .477
Beck depression 	 6.450	 1	 .011
QTF 1,2,3,4***	 8.295	    3	 .040
Leg pain rating /10 > back pain rating /10	 4.367	 1	 .037
Treatment assignment# 	 42.403	 3	 .000
Overall statistics	 71.034	 21	 .000

∞ Bolded values are significant 
* Attached = married or common law vs single, divorced, or widow(ed) 
**QTF acute, sub-acute, chronic  
^ As proposed by Deyo et al39

^ ^Roland-Morris Disability Questionnaire 
*** QTF 1 = back; 2 = thigh; 3 = calf; 4 = with neurological signs 
#  directional preference yes/no, matched vs unmatched treatment

TABLE 3.  Determinants of good outcome (Roland-Morris Disability 
Questionnaire reduction =/> 30%).

		  Standard 		   
Predictor	 Coefficient	 error	 P∞	 OR	 95% CI-OR

Leg bothersomeness	 –.611	 .134	 <.001	 .543	 .42 to .71
Group effect^			   <.001		
McKenzie 1	 2.053	 .558	 <.001	 7.794	 2.61 to 23.28
Unmatched 1	 -.259	 .539	 .631	   .772	 .27 to 2.22
McKenzie 2	 1.235	 .639	 .053	 3.439	 .98 to 12.03
Constant	 .038	 .544	 .944		

∞ bolded values are significant
^McKenzie 1 = DP subgroup + McKenzie method of exercise and advice
 Unmatched 1 = DP subgroup +evidence-based advice + generic exercises
 McKenzie 2 = No DP subgroup at baseline + further McKenzie method evaluation
 Unmatched 2 = No DP subgroup at baseline + evidence-based advice + generic exercises = reference 
standard

found centralization to be a stronger 
predictor of outcomes than psychoso-
cial variables. In this study, we used the 
variables of depression, marital status, 
and work status whereas in the other 
studies, variables such as overt pain be-
haviors, fear of work activity37, and fear 
avoidance33 were used. We found leg 
bothersomeness was predictive whereas 
Werneke and Hart37 found leg pain only 
predicted one of five health related out-
comes at one year. Subsequent analysis 
found that the QTF category was not 
useful at predicting long-term outcomes 
while centralization was40.

Werneke and Hart38 found that two 
variables in acute predominantly work-
er’s compensation subjects (non-cen-
tralization at discharge and baseline leg 
pain) were predictive of chronic pain 
and disability at one year. Treatment was 
matched to subgroup centralization/DP 
and Table 5 compares their findings to 
this current trial. Despite different study 
designs, similar predictive models were 
found. Most intriguing is that the sur-
viving variables in both models were 
stronger predictors than a range of other 
biopsychosocial factors: age, gender, du-
ration of back pain, prior history, base-
line back and leg pain, baseline disabil-
ity, work satisfaction, non-organic signs, 
fear avoidance, depression, and somati-
zation. The fact that a physical examina-
tion finding survived in a predictive 
model over psychosocial factors is a rare 
finding worthy of further study since it 
challenges current guidelines, in which 
psychosocial factors dominate.

The findings from the original 
RCT28 and from this secondary analysis 
emphasize the short-term positive prog-
nostic finding of DP, as long as this is 
matched to appropriate directional ex-
ercises. Thus, both DP and centraliza-
tion would appear to be important clin-
ical findings that can be used as indicators 
of management strategies and good 
prognosis. Such findings are rare in 
physical examination items. However, 
Hahne et al41 and Tuttle42 also found that 
within session changes in pain intensity, 
pain site, and range of movement were 
predictive of short-term prognosis in 
back and neck pain patients. As these 
clinically derived responses match the 
changes that we would use to establish 
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were given further MDT evaluation and 
management along MDT guidelines at 
subsequent sessions. This finding re-
quires further study to determine 
whether this represents cases where 
non-centralizers became centralizers 
over a few visits38, or where non-central-

izers responded favorably to a single di-
rection exercise program rather than 
nonspecific exercises.

We conducted this secondary anal-
ysis to determine the comparative 
strength of a range of baseline variables 
to predict outcomes. Like others33,37, we 
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DP, these studies add further support to 
the prognostic validity of DP.

The second variable surviving in 
our model, leg bothersomeness, has 
been identified previously as being as-
sociated with poorer outcomes43-45. 

Indeed, leg bothersomeness has been 
suggested as a potentially important 
outcome measure39. Patrick et al46 found 
that subjects with lower bothersome-
ness and sciatica frequency reported 
higher functional status, well-being, and 

TABLE 4. Classification table.

		  Percentage  
		  Correctly 
Predicted	 Observed	 predicted	 Sens	 Spec	 PPV	 NPV

	 Good 	 Fair/poor
	 outcome	 outcome

  Good outcome*	 48	 18	 88.5
  Fair/poor outcome^	 36	 139	 57.1
  Overall percentage			   77.59	 .571	 .885	 727	 .794 

*Good outcome = /> 30% reduction in Roland-Morris Disability Questionnaire (RMDQ) score 
^ Fair/poor outcome = < 30% reduction in RMDQ score 
Sens =sensitivity 
Spec = specificity 
PPV & NPV = positive and negative predictive values

TABLE 5.  Comparison of Werneke and Hart37 and current analysis.  

	 Werneke and Hart 	 Current analysis
	 (2001) 	

Predicting treatment 
	 Predicting from 	 response from  
	 baseline variables	 baseline variables

Subjects	 187 acute, case series,	 312 acute<chronic, RCT
	 All received matched Rx*	 Matched* or unmatched Rx**
	 73% workers compensation	 41% off work, not all compensable
	 Mean age 37	 Mean age 41

Purpose, to 	 One year:			   Predict good outcome in 2 weeks  
predict:	

	 Longer sick leave 	 Pain	 (mean 4 visits) 
	 from work	 intensity

Surviving 	 Discharge	 Discharge	 Baseline 
from 	 Noncentralization,	 Noncentralization	 DP/centralization +   
multivariate	 + leg pain		  matched Rx, 
analysis			   –leg bothersomeness

Predicted	 82.3%	 64.7%	 77.6%
Sensitivity	 .24	 .28	 .57
Specificity	 .90 	 .77	 .89
OR	 9.4	 3.0	  7.8

*Matched Rx =  Mechanical diagnosis and therapy (MDT) principles of exercise and advice matched to 
DP 
** Unmatched RX = Commonly used LBP exercises with no DP and evidence-based advice

fewer disability days. They also found 
that bothersomeness correlated well 
with baseline pain, disability, general 
health, and psychological health mea-
sures, therefore indicating good con-
struct validity. Bothersomeness was also 
predictive of increased risk of work ab-
sence or health care consultations for 
LBP over 6 months47. The current trial 
adds support for the use of a bothersome 
rating in future trials. This simple rating 
may be an important part of a practical 
front-line screening tool for clinicians 
(Table 6).

Limitations

This study suffers from several weak-
nesses that should be recognized. It is a 
secondary analysis of data that was gath-
ered for a RCT, and as such it lacks a 
number of methodological criteria that 
are recommended for prognostic stud-
ies48. For instance, the inception cohort 
was heterogeneous, the sample size was 
relatively small, and the follow-up was 
short-term. However, the sub-grouping 
was more important than the heteroge-
neity in our analysis, the sample size was 
enough to avoid a type II error, and 
though the follow-up was short-term, 
disability reduction early in the course 
of care clearly distinguished those with 
a good outcome from those reporting no 
change or worsening of their pain. The 
analysis was specific to our definition of 
success, which was 30% reduction in 
RMDQ. This amount of change has been 
derived as a rule for determining the 
minimally clinical important difference 
for the RMDQ49. This number allows 
patients with mild to severe problems to 
show improvement, compensates for the 
measurement error of the RMDQ, and 
has been recommended in clinical trials 
to detect clinical changes in health49. 
Furthermore, variables that have re-
ceived increasing attention in recent 
years such as fear avoidance, patient ex-
pectations, distress, job satisfaction, and 
work place factors were not included.  

The current analysis was used to 
prospectively predict early responsive-
ness to treatment.  Whether this early 
improvement in pain and function yields 
long-term benefits requires further 
study. Brennan et al27 suggested that 
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early effective management may be a 
window of opportunity through im-
proved decision-making, based on the 
use of subgroups, to optimize recovery 
and avoid persistent disability.

Conclusion

Pain duration, leg pain intensity, work 
status, depression, and QTF anatomic 
pain location (back pain vs. sciatica) 
were all weak predictors of outcome. 
Weak is used here in the sense that these 
variables did not hold up when weighed 
against the variables of baseline leg both-
ersomeness and subgroup matched 
treatment (DP/centralization with 
matched treatment). Subgroup matched 
treatment appears to be a useful tool for 
front-line clinicians and an important 
factor that dominates other variables, 
including depression. As the science of 
LBP subgroups evolves, it may be pos-
sible to shorten the list of prognostic 
variables to those most amenable to 
change and those most important in 
preventing long-term disability.
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