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  The McKenzie Method Compared With 
Manipulation When Used Adjunctive to 
Information and Advice in Low Back Pain Patients 
Presenting With Centralization or Peripheralization 

 A Randomized Controlled Trial 

     Tom   Petersen   ,   PT, PhD ,   *        Kristian   Larsen   ,   PT, PhD ,         Jan   Nordsteen   ,   DC, MPH ,   *        Steen   Olsen   ,   PT ,   *     
   Gilles   Fournier   ,   MD, DC, BSc ,   *    and     Soren   Jacobsen   ,   MD, DrMsci   

  Study Design.   Randomized controlled trial.  
  Objective.   To compare the effects of the McKenzie method 
performed by certifi ed therapists with spinal manipulation performed 
by chiropractors when used adjunctive to information and advice.  
  Summary of Background Data.   Recent guidelines recommend 
a structured exercise program tailored to the individual patient as 
well as manual therapy for the treatment of persistent low back pain. 
There is presently insuffi cient evidence to recommend the use of 
specifi c decision methods tailoring specifi c therapies to clinical 
subgroups of patients in primary care.  
  Methods.   A total of 350 patients suffering from low back pain with 
a duration of more than 6 weeks who presented with centralization 
or peripheralization of symptoms with or without signs of nerve root 
involvement, were enrolled in the trial. Main outcome was number 
of patients with treatment success defi ned as a reduction of at least 
5 points or an absolute score below 5 points on the Roland Morris 
Questionnaire. Secondary outcomes were reduction in disability 
and pain, global perceived effect, general health, mental health, lost 
work time, and medical care utilization.  
  Results.   Both treatment groups showed clinically meaningful 
improvements in this study. At 2 months follow-up, the McKenzie 
treatment was superior to manipulation with respect to the number  Disability related to low back pain (LBP) is a major 

problem in the Western World.  1   ,   2   About 60% to 65% 
of the Nordic population are likely to experience LBP 

during their lifetime and 45% to 55% of adults will experi-
ence pain within a 12-month period.  3   Studies from a variety of 
countries investigating the long-term course of LBP show that 
most patients will improve rapidly.  4   Further improvement is 
apparent until about 3 months. Thereafter, levels for pain, dis-
ability, and return to work remains almost constant. Six months 
after an episode of LBP, 60% to 70% of patients will have expe-
rienced relapses of pain and 16% will be sick-listed. As much as 
62% will still be experiencing pain after 12 months.  4   ,   5   

 The most recent published consensus reports for the treatment 
of patients with persistent nonspecifi c low back pain (NSLBP) 
recommend a program that focuses on self-management after 
initial advice and information. These patients should also be 
offered a structured exercise program tailored to the individual 
patient and other methods such as manipulation.  6   ,   7   
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of patients who reported success after treatment (71% and 59%, 
respectively) (odds ratio 0.58, 95% confi dence interval [CI] 0.36 to 
0.91,  P   =  0.018). The number needed to treat with the McKenzie 
method was 7 (95% CI 4 to 47). The McKenzie group showed 
improvement in level of disability compared to the manipulation 
group reaching a statistical signifi cance at 2 and 12 months follow-
up (mean difference 1.5, 95% CI 0.2 to 2.8,  P   =  0.022 and 1.5, 95% 
CI 0.2 to 2.9,  P   =  0.030, respectively). There was also a signifi cant 
difference of 13% in number of patients reporting global perceived 
effect at end of treatment ( P   =  0.016). None of the other secondary 
outcomes showed statistically signifi cant differences.  
 Conclusion.   In patients with low back pain for more than 6 weeks 
presenting with centralization or peripheralization of symptoms, 
we found the McKenzie method to be slightly more effective than 
manipulation when used adjunctive to information and advice. 
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 Previous studies have compared the effect of the McKenzie 
method, also called Mechanical Diagnosis and Therapy 
(MDT), with that of manipulation in mixed populations of 
patients with acute and subacute symptoms of NSLBP and 
found no difference in outcome.  8   ,   9   

 Recently, the need for studies testing the effect of treatment 
strategies for diagnostic subgroups of patients with NSLBP in 
primary care has been emphasized  10   –   12   based on the hypoth-
esis that subgrouping methods improve decision-making 
toward the most effective management strategies. Although 
initial data show promise, there is presently insuffi cient evi-
dence to recommend the use of specifi c decision methods tai-
loring specifi c therapies in primary care.  7   

 Three randomized studies have tested the effects of the 
McKenzie method  versus  spinal manipulation in a subgroup 
of patients with predominantly acute or subacute NSLBP that 
responded favorably to end range motions during physical 
examination.  13   –   15   The conclusions drawn from these stud-
ies were not in concurrence and they were limited by a low 
methodologic quality. To pursue the idea of subgrouping fur-
ther, we wanted to focus on a more homogeneous clinical 
subgroup of patients by the inclusion of patients with NSLBP 
characterized by centralization or peripheralization of symp-
toms during physical examination. To control for the benign 
natural course of LBP in the early phases, patients with per-
sistent pain were targeted. In addition, we wanted to increase 
the relevance of the study for daily practice by incorporat-
ing the latest recommendations regarding self-management in 
both the treatment arms. 

 The objective of this study was to compare the effects of 
the McKenzie method with those of spinal manipulation 
when used adjunctive to information and advice in a clini-
cal subgroup of patients with LBP of more than 6 weeks 
duration. 

  MATERIALS AND METHODS 

  Patients 
 We recruited patients from September 2003 to May 2007 at 
a primary care specialist center in Copenhagen, Denmark. 
Patients were referred from primary care physicians for 
treatment of persistent LBP. Eligible patients were between 
18 and 60 years of age, suffering from LBP with or without 
leg pain for a period of more than 6 weeks, able to speak 
and understand the Danish language, and with a presenta-
tion of clinical signs of disc-related symptoms. Signs of disc-
related symptoms were identifi ed during initial screening if 
the patient fulfi lled the clinical criteria for centralization or 
peripheralization of symptoms with or without signs of nerve 
root involvement as defi ned by the Petersen/Laslett classifi ca-
tion.  16   Centralization is defi ned as the abolition of symptoms 
in the most distal body area and peripheralization is defi ned 
as the production of symptoms in a more distal body area. 
These criteria have previously been found to have acceptable 
degree of intertester reliability (Kappa value 0.64) and con-
struct validity (likelihood ratio 6.9) using a positive discogra-
phy as reference standard.  17   ,   18   Patients were excluded if they 

were free of symptoms at the day of inclusion, demonstrated 
positive nonorganic signs,  19   or if serious pathology was 
suspected based on physical examination and/or magnetic 
resonance imaging, that is, severe nerve root involvement 
(disabling back or leg pain in combination with progres-
sive disturbances in sensibility, muscle strength, or refl exes), 
osteoporosis, severe spondylolisthesis, fracture, infl amma-
tory arthritis, cancer, or referred pain from the viscera. Other 
exclusion criteria were application for disability pension, 
pending litigation, pregnancy, comorbidity, recent back sur-
gery, language problems, or problems with communication 
including abuse of drugs or alcohol.  

  Treatment Allocation and Treatment 
 The initial screening was performed before randomization by 
a physical therapist with a diploma in the MDT examina-
tion system based on reliability studies.  17   ,   20   The examiner was 
unaware of treatment assignment and the screening was con-
ducted without talking about therapeutic possibilities. 

 After baseline measures were obtained, randomization was 
carried out by a computer-generated list of random numbers 
in blocks of 10 using sealed envelopes. A secretary who was 
not involved in the study prepared opaque, sequentially num-
bered envelopes indicating one of the two treatments. The 
practitioners performing the interventions had no knowledge 
of the results of the initial screening. Blinding of the practitio-
ners in one group to the treatment given in the other group 
was not possible. For both interventions, however, practitio-
ner preference bias was minimized by choosing therapists and 
chiropractors who strongly believed in the treatments that 
they performed. 

 The McKenzie treatment was planned individually after 
the therapist’s pretreatment physical assessment.  21   Manual 
vertebral mobilization techniques including high velocity 
thrust were not allowed. An educational booklet describing 
self care  22   or a “lumbar roll” for correction of the seated posi-
tion was sometimes provided to the patient at the discretion 
of the therapist. All three therapists performing the treatment 
had passed a credential examination in the McKenzie method. 

 In the spinal manipulation treatment, all types of manual 
techniques including vertebral mobilization and high velocity 
thrust as well as myofascial trigger-point massage were used. 
The choice of technique, or combination of techniques, was 
at the discretion of the chiropractor dependent of the results 
of their pretreatment physical assessment. General mobiliz-
ing exercises, that is, self-manipulation, alternating lumbar 
fl exion/extension movements, and stretching, were allowed 
but not specifi c exercises in the directional preference. An 
inclined wedged pillow for correction of the seated position 
was available to the patients if the chiropractor believed this 
to be indicated. Spinal manipulation was performed by three 
chiropractors with several years of clinical experience in this 
type of treatment. 

 In both treatment groups, patients were informed 
thoroughly of the results of the physical assessment, the 
benign course of back pain, and the importance of remain-
ing physically active. Guidance on proper back care was also 
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given. In addition, all patients were provided with a Dan-
ish version of “The Back Book,” which previously has been 
shown to have benefi cial effect on patients’ beliefs about back 
pain.  23   A maximum of 15 treatments for a period of 12 weeks 
were given. If considered necessary by the treating clinician, 
instruction in stabilizing and strengthening home exercises 
was provided at the end of the treatment period. All patients 
were educated in an individual program of self-administered 
mobilizing, stretching, stabilizing, and/or strengthening 
exercises chosen by their physical therapist or chiropractor 
depended on the treatment goals. Patients were instructed to 
continue the exercises at home or at a gym for a minimum 
of 2 months after completion of the treatment at the back 
center. Because the patients suffered from persistent LBP we 
expected this period of self-administered exercises to be nec-
essary for the patients to experience the full effect of the inter-
vention. Patients were encouraged not to seek any other kind 
of treatment for the 2 months period of self-administered 
exercises.  

  Outcome Measures 
 The main outcome measure was proportion of patients 
reporting success at 2 months follow-up. Treatment success 
was defi ned as a reduction of at least 5 points or an absolute 
score below 5 points on the 23-item modifi ed Roland Morris 
Disability Questionnaire (RMDQ).  24   A validated Danish ver-
sion of RMDQ was used.  25   The defi nition of treatment suc-
cess was based on the recommendations by others.  26   ,   27   

 Secondary outcome measures were treatment success at 
other follow-ups as well as measures of changes in RMDQ 
at all follow-ups. 

 Other outcome measures were changes in pain,  28   global 
perceived effect,  29   quality of life,  30   days with reduced activ-
ity,  31   return-to-work, satisfaction with treatment, and use of 
health care after the completion of treatment. 

 Follow-up assessment was carried out by a secretary 
blinded to treatment allocation at the end of treatment, after 
2 months, and 1-year post-treatment.  

  Sample Size 
 We calculated that 169 participants per group would be 
required to detect a between-group difference of 15% 
( P  0   =  35%) in proportions of patients reporting success on 
the main outcome variable with 80% power and a 5% risk of 
type 1 error, or in total 380 patients allowing for 10% loss to 
follow-up. Recommendations regarding a minimum clinically 
important difference in proportions of patients with treatment 
success in this patient population are lacking. Therefore, the 
estimated 15% between-group difference was made by con-
sensus among the practitioner who participated in the study 
when they were asked the question: what would you require 
the difference to be if it would make you consider using the 
results in clinical decision making?   

  STATISTICAL ANALYSES 
 Intention-to-treat analysis was performed on all partici-
pants in the study. The analysis plan was agreed in advance 

by the trial management group. A statistician who had no 
knowledge of the randomization code performed all analyses 
and interpretations of results were made by the whole trial 
management group blinded to treatment allocation. 

 In addition to the measure of treatment success defi ned 
as a absolute reduction of at least 5 points on RMDQ, we 
performed a sensitivity analysis using a relative minimal 
clinical important difference of 30% recommended by some 
authors.  32   ,   33   

 Most commonly, patients seek treatment when their 
symptoms are at their peak. Consequently symptoms can be 
expected to decrease toward its characteristic level when the 
next measure is performed.  34   ,   35   The effect of this phenom-
enon, known as Regression to The Mean, can be reduced 
by taking serial measures and calculating the average value 
as the “true baseline.” In this study, the true baseline score 
on the secondary outcome variable RMDQ was calculated as 
the mean from two measures taken over an average period of 
16 days. 

 The between-group analyses on the dichotomous vari-
ables were performed based on the  χ  2  test and calculation of 
odds ratios. Continuous or discrete variables were compared 
using the Student  t  test or Mann-Whitney  U  test. The mean 
or median was used as an index of localization, and standard 
deviation or 10% percentiles as an index of dispersion. Mul-
tivariate analyses were performed to examine the infl uence 
of the following baseline covariates on main and secondary 
outcomes: disability score, gender, radiating pain below the 
knee, on sick leave, and classifi ed as reducible disc syndrome 
(centralization of symptoms). For the main dichotomous out-
come, treatment success, a logistic regression analysis was 
used, and for the main continuous outcome, RMDQ, mul-
tiple regression analysis was used. A secondary analysis com-
bining the three follow-up points was performed by means 
of repeated measures analysis of variance (ANOVA). Finally, 
interaction in 2  ×  2  ×  2 tables was tested by the Breslow-Day 
Test with the last score carried forward for subjects with miss-
ing 2 months RMDQ scores.  

  RESULTS 
 After exclusion of otherwise ineligible patients, 574 patients 
were screened for a possible disc syndrome ( Figure 1 ) and 307 
(53%) of those showed centralization, labeled “educible Disc 
Syndrome” and 43 (7%) showed peripheralization, labeled 
“Irreducible Disc Syndrome” ( Table 1 ). Baseline characteris-
tics were similar for the two treatment groups except for the 
fact that statistically signifi cant more patients were on sick 
leave in the McKenzie group ( Table 1 ). This variable was 
included as a covariate in multivariate analyses. The Regres-
sion to The Mean analysis among all patients showed a mini-
mal change in disability across two baseline measures (mean 
difference  − 0.49, 95% CI  − 0.81 to  − 0.17,  P   =  0.02).   

 The trial population had predominantly chronic LBP. The 
mean duration of symptoms in the treatment groups was 
97 and 94 weeks, respectively. Mean disability level on the 
23-item version of RMDQ was slightly higher than reported 
in a similar study population in primary care.  36    
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signifi cant larger proportion of patients withdrew or was 
excluded during treatment in the manipulation group, mainly 
for reasons likely to be related to lack of treatment effect (43 
patients in the manipulation group  vs.  28 in the McKenzie 
group) ( Table 2 ).   

  OUTCOMES 
 In both treatment groups, about half of the patients reported 
success and a reduction in mean disability above 50% at end 
of treatment ( Table 3 ). These treatment responses were main-
tained at follow-up after 2 months and 1 year. A statistically 

 Figure 1.    Flow of participants through the trial.  
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reported treatment success at 2 months follow-up ( Table 3 ). 
The NNT with the McKenzie method was 7 (95% CI 4 
to 47). 

 The McKenzie group showed a reduction of 1.5 point 
(95% CI 0.2 to 2.8) in level of disability compared to the 
manipulation group. No other statistically signifi cant differ-
ences were observed.  

  Follow-up at 12 Months 
 The McKenzie group showed a reduction 1.5 point (95% CI 
0.2 to 2.9) in level of disability compared to the manipulation 
group ( Table 3 ). No other statistically signifi cant differences 
were observed.  

  Post-treatment 
 There was a statistically signifi cant difference of 13% in favor 
of the McKenzie group regarding number of patients who 
reported global perceived effect at end of treatment ( Table 3 ). 
The number needed to treat (NNT) with the McKenzie method 
was 8 (95% CI 4 to 40) meaning that for every 8 patients, one 
would have success with the McKenzie method who would 
not have achieved this response with manipulation. No other 
statistically signifi cant differences were observed.  

  Follow-up at 2 Months 
 There was a statistically signifi cant difference of 12% in favor 
of the McKenzie group regarding number of patients who 

 TABLE 1.    Comparison of Baseline Characteristics and Treatment Information for Patients in the Two 
Treatment Groups  

Variable
McKenzie Group, 

n  =  175
Manipulation group 

n  =  175  P 

Sex, number females 103 (59%) 92 (53%) 0.237

Age (yr) 38 (10.4) 37 (9.4) 0.623

Body mass index 25 (4.3) 26 (4.4) 0.424

Number of smokers 76 (43%) 75 (43%) 0.914

Work load, median (10%; 90% percentiles)* 5 (1;9) 4 (1;8) 0.165

Leisure activities, median (10%; 90% percentiles)† 1 (1;3) 2 (1;4) 0.926

Number on sick leave 65 (37%) 47 (27%) 0.039

Work absence duration in weeks 23 (47.9) 21(45.3) 0.938

Symptom duration in weeks 97 (230) 94 (181) 0.666

Number with symptoms below knee level 88 (50%) 102 (58%) 0.133

Number with signs of nerve root involvement‡ 18 (10%) 18 (10%) 1.000

Number with reducible/irreducible disc syndrome§ 151/24 (86%/14%) 156/19 (89%/11%) 0.416

Disability¶ 13 (4.8) 13 (5.0) 0.746

Back and leg pain� 30 (11.2) 29 (11.3) 0.746

General health** 67 (19.8) 65 (18.6) 0.291

Mental health†† 65 (20.4) 65 (19.3) 0.581

Expectations to improvement, median (10%;90% percentiles)‡‡ 8 (4.5;10) 7 (5;10) 0.507

  Note: Values are means (standard deviations) unless stated otherwise. 

 *Measured on an 11-point box scale. 0 indicates very physically demanding; 10, not at all physically demanding. 

 †Measured on a 4-point Likert scale rating usual participation in physical activities, 1  =  no physical activities to 4  =  high load activities several times per week. 

 ‡Positive straight leg raise test of less than 60 degrees that reproduced leg pain and the detection of diminished refl ex, sensory disturbances and/or muscle weak-
ness in a myotomal or dermatomal pattern. 

 §Reducible disc syndrome indicates centralization of symptoms. Irreducible disc syndrome, peripheralization of symptoms. Classifi ed during initial screening. 

 ¶Average of two baseline measures. Scored on modifi ed Roland Morris Disability Questionnaire (0–23 points). 

 �The back and leg pain questionnaire included three separate 11-point box scales comprising the following items: LBP at the moment, the worst LBP within the 
past 2 weeks, and the average level of LBP within the last 2 weeks. These summed to a total score ranging from 0 points (no back or leg pain at all) to 60 points 
(worst possible back and leg pain on all items). 

 **Scored on Short Form 36 general health perceptions scale (0–100). 

 ††Scored on Short Form 36 mental health scale (0–100). 

 ‡‡Scored after the second treatment on a 11-point box scale. 0 indicates I expect no improvement at all; 10, I am certain that I will improve.  
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 TABLE 2.    Comparison of Withdrawal Characteristics and Information Regarding Course of Treatment  

Characteristic
McKenzie 

Group, n  =  175
Manipulation 

Group, n  =  175
 P  Values Difference 

(95% CI)

No. of withdrawals, any reason (n  =  91, 26%)* 36 55 0.021

No. of withdrawals, reasons (1–10) 0.700

1. Referred for surgical evaluation 5 9

2. Referred for diagnostics evaluation 1 4

3. Referred for differential diagnostics 1 3

4. Comorbidity 4 4

5. Change in medication 1 0

6. Transferred to other physical treatment 10 9

7. Practical obstacles (working ours, etc.) 3 3

8. Patient decision 10 18

9. Problems with communication 0 1

10. Other 1 4

No. of withdrawals, reasons related (1,2,3,5,6,8)/unrelated 
(4,7,9,10) to lack of effect during treatment †

28/8 43/12 0.964

Treatment duration in days mean (SD) 67.5 (25.4) 60.5 (38.0) 0.044–7.0 ( − 0.2 to  − 13.8)

Treatments given mean (SD) 7.9 (3.5) 7.1 (3.9) 0.031–0.9 ( − 0.8 to  − 1.6)

  *By decision from the study group. 

 †Information gathered by the participating physical therapists, chiropractors, or doctors.  

  Follow-up from Baseline to 12 Months Follow-up 
 The results from a secondary analysis by means of repeated 
measurement ANOVA revealed a reduction from baseline to 
the three follow-ups in the McKenzie group of 6.5 (SD 5.9), 
6.8 (SD 5.9), and 7.1 (SD 6.1) and in the manipulation group 
of 5.9 (SD 5.9), 5.3 (SD 6.0), and 5.5 (SD 6.5); F  =  2.71, 
 P   =  0.045.  

  Supplementary Analyses 
 Neither the sensitivity analysis defi ning success as a 30% 
reduction in disability nor the analyses of covariance adjust-
ing for fi ve baseline variables changed the results markedly 
( Table 3 ).  

   Post Hoc  Test for Interaction 
 Centralization/peripheralization at initial screening had no 
statistical signifi cant infl uence on the association between 
treatment group and success rate ( Table 4 ).    

  DISCUSSION 
 In both the McKenzie and the manipulation group, long-
term improvements were observed. Although between-group 
differences were not particularly large at all follow-ups, the 
McKenzie method appeared to be the more favorable method 
of treatment. The sensitivity analysis showed that the results 
were robust and the between-group differences remained after 
adjustment for predefi ned prognostic variables. The difference 
in number of patients reporting success after treatment was 

slightly below the predefi ned clinical relevant level of 15% 
and furthermore the difference in reduction of disability was 
below the 2.5 points recommended by others.  26   

 Number of patients with treatment success was chosen as 
the main outcome measure in this trial based on the belief 
that clinicians need to be able to tell patients what their 
chances are of obtaining a specifi c outcome. The reports of 
mean improvement are useful, but around every mean value 
there will be patients who fare better than the mean and those 
who fare worse. In our defi nition of treatment success, we 
used a strict defi nition of minimal clinical important differ-
ence on RMDQ in the upper end of the recommended inter-
val from 2.5 to 5 points.  26   A lack of a nontreatment control 
group in this study means that conclusions cannot be drawn 
as to whether our results can be explained by the natural his-
tory of back pain or nonspecifi c effects such as extra atten-
tion. However, the long pretreatment duration of symptoms 
and the minimal change in disability across two baseline 
measures in the Regression to The Mean analysis suggest 
that the patient sample was in a stable condition and that 
an important improvement without intervention should not 
be expected. Furthermore, an attempt was made to distrib-
ute attention bias evenly between groups by securing that all 
practitioners were dedicated to the type of treatment they 
performed and the patients in both groups received the same 
amount of contact. A limitation of the study is a relatively 
high withdrawal rate during intervention. The withdrawal 
rate covers patients who decided to discontinue treatment 
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 TABLE 4.     Post Hoc  Interaction Test  
Variable McKenzie Manipulation  P *

Centralizers 105/151 (70%) 92/156 (59%) 0.26

Peripheralizers 16/24 (67%) 7/19 (37%)

  Note: No. of patients with successful outcome at 2 months follow up strati-
fi ed by treatment and centralization/peripheralization; N  =  350. 

 *Breslow–Day Test for interaction between treatment and centralization/
peripheralization with regard to successful outcome. 

 No. of patients with success/total no. of patients.  

during the course as well as patients that were excluded by 
decision of the practitioner. The majority withdrew or was 
excluded for reasons likely to be related to lack of treatment 
effect (43 patients in the manipulation group  vs.  28 in the 
McKenzie group). The difference in withdrawal rate between 
groups supports the conclusion that the McKenzie treatment 
was the most suitable for our patient sample. A difference in 
proportions of this magnitude is not likely to be explained 
by an unequal distribution of candidates for The McKenzie 
method and Manipulation withdrawal/exclusion as an effect 
of randomization especially because the patients’ expectations 
to improvement were similar in the groups. Most of these 
patients responded to follow-up questionnaires and were 
included in the intention-to-treat analysis. This procedure 
appears reasonable also from a clinical perspective, inasmuch 
as there was a large difference between groups in the num-
ber of patients withdrawing or already excluded after the fi rst 
visit (16 patients in the manipulation group  vs.  1 patient in 
the McKenzie group) (data not presented). 

 Unfortunately, the enrolment of patients had to be stopped 
before the planned sample size was reached due to a change in 
overall patient care politics by decision of the management of 
the Back Center Copenhagen. Although the study was slightly 
underpowered at long-term follow-up, the narrowness of 
confi dence intervals suggests that type II error is unlikely. 

 This trial compared the effectiveness of treatments com-
monly used in primary care. However, the generalizability of 
our treatment results might be hampered by the fact that clini-
cal decision making was performed without standardization 
by highly skilled clinicians. 

 What is new in this study is the inclusion of patients with 
persistent LBP and a changeable symptomatology, that is, 
both centralizers and peripheralizers during initial screening. 
Based on a randomized study it has been concluded that cen-
tralizers do better than noncentralizers when treated with the 
McKenzie method compared to other types of treatment.  37   
However, the poor outcome reported among noncentralizers 
in that study might be related to patients with no change in 
symptoms during initial examination. In our  post hoc  analysis 
of interaction, centralization was not a treatment effect modi-
fi er. Also the value of centralization as a prognostic factor for 
outcome (regardless of treatment) shown in earlier studies  20   
has been challenged by recent published data.  38   ,   39   The question 
remains: are centralization and peripheralization prognostic 
factors regardless of treatment or are they treatment effect 
modifi ers related to a specifi c treatment? 
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was centralization or just an improvement in intensity of 
symptoms. The study by Long  et al   37   with 2 weeks follow up 
found greater improvement by the McKenzie method when 
compared with general mobilizing and stretching exercises. 
The study by Browder  et al   42   with 6 months follow-up suggests 
substantial benefi t of the McKenzie method compared with 
lumbar strengthening exercises. Schenk  et al   14   found greater 
improvement by the McKenzie method as compared with 
that of spinal manipulation, where as Erhard  et al   13   reached 
the opposite conclusion. Both of the latter studies, however, 
were hampered by a low methodologic quality (small sample 
size, only short-term follow-up, and/or blinding of investiga-
tor uncertain). In addition, all of the four abovementioned 
studies are subjected to the risk of intervention bias inasmuch 
as the same practitioner performed both of the treatments 
compared. In a recent study, Kilpikoski  et al   15   performed a 
secondary analysis of data from their earlier published trial  9   
comparing the McKenzie method with manipulation. Only 
patients classifi ed as centralizers were included. Although it 
suffered from small sample size, the study found a tendency 
in favor of the McKenzie method compared with manipula-
tion that reached a statistical signifi cance only in reduction of 
disability at 6 months follow-up. 

 Given the promising preliminary results in the literature 
and the improvement rate achieved in both our treatment 
groups, a future research area would be to explore clinical 
fi ndings that identify which patients respond better to the 
McKenzie method or manipulation in patients with acute, 
subacute, or chronic LBP. Furthermore it seems worthwhile 
to test the effects of a combination of the two treatments as 
suggested by the results of a series of case reports.  44     

 We used particularly strict criteria for centralization or 
peripheralization of symptoms  16   because these have dem-
onstrated an association with positive discography.  18   We 
recognize that the diagnostic value of discography is contro-
versial,  40   however, when performed with determination of a 
control disc, there appears to be no other means of directly 
challenging the intervertebral disc to detect if it is the source 
of LBP.  41   The majority of patients were classifi ed as reduc-
ible disc syndromes based on the fi nding of centralization 
of symptoms from a distal to a more proximal body part. 
Although previous studies  37   ,   42   have used more liberal defi ni-
tions of centralization, results of those studies might indicate 
that such a subgroup of patients would profi t the most from 
the McKenzie method. On the other hand, a recent review 
concluded that patients with signs of a possible lumbar disc 
disease with or without nerve involvement often undergo spi-
nal manipulative treatment in practice and the hypothesis that 
high-velocity spinal manipulation may be effective in these 
patients is supported by current evidence.  43   

 In our study, the number of patients with clinical signs of 
nerve root involvement was distributed evenly between treat-
ment groups, but more patients in the manipulation group 
were referred to surgical evaluation for this reason (nine 
patients in the manipulation group  vs.  fi ve in the McKenzie 
group) ( Table 2 ). Although this small number of patients is 
not likely to infl uence the overall outcomes, this fi nding sug-
gests that the McKenzie method should be recommended as 
the fi rst choice for the treatment of these patients. 

 The within-group results of our study might indicate that 
the manipulative approach to patients with centralization of 
peripheralization of symptoms should be considered, if the 
McKenzie method fails to provide improvement. 

 The most apparent differences between the treatments 
compared in this study were as follows: treatment by the 
McKenzie method was mainly performed by patient gener-
ated force using repeated or static movements to end range 
of motion in a direction that relieves the patient’s symptoms 
during physical examination, where as spinal manipulation 
was mainly performed by manually generated force using a 
single thrust movement with low amplitude in a direction of 
restricted movement as judged by clinical examination. Both 
treatment methods, however, intended to mobilize interverte-
bral spinal joints, and both were monitored by the patient’s 
pain response during the course of treatment. Thus, both 
treatments are likely to infl uence the same pain mechanism. 
This might be one of the possible explanations for the rela-
tively modest difference between treatments in our patients. 

 Evidence from randomized trials in clinical subgroups 
of patients comparable to ours have provided promising 
results in patients with predominantly acute and subacute 
LBP.  13   ,   14   ,   37   ,   42   Those studies did not intent to suggest a pos-
sible pathoanatomical condition, but rather to delineate 
a subgroup of patients with increased chance of respond-
ing to a specifi c intervention. They have included a broader 
group of patients with a directional preference, that is, 
a favorable response to end range motion tests during 
physical examination regardless of whether the response 

  ➢  Key Points

            The McKenzie-method and spinal manipulation are 
recommended treatments for patients with per-
sistent nonspecifi c LBP. Preliminary evidence from 
low-quality studies comparing the two interventions 
is promising although results from those studies have 
only been reported in populations with acute or sub-
acute low back and mainly for short-term outcomes.  

          In patients with persistent LBP showing centraliza-
tion or peripheralization of symptoms, this study 
found the McKenzie-method to be more eff ective 
than spinal manipulation when applied adjunctive to 
information and advice, although clinical relevance is 
questionable.  

          The between-group diff erences in outcome were 
most apparent 2 and 12 months after the completion 
of treatment. However, diff erences were not particu-
larly large.  

          The results of this study support the value of a clas-
sifi cation approach based on clinical examination 
fi ndings in the management of patients with LBP in 
primary care.     

BRS204279.indd   2008BRS204279.indd   2008 25/10/11   6:14 PM25/10/11   6:14 PM



Spine www.spinejournal.com 2009

RANDOMIZED TRIAL The McKenzie Method Compared • Petersen et al

Copyright © 2011 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

  Acknowledgments 
 We thank the participating practitioners (not already 
mentioned in the list of authors) Charlotte Krogh, Jette 
Toldam, Lone Frandsen, Charlotte Engmann, Kirsten 
Moeller, and Niels Wagner as well as the rheumatologists 
Rene Donde and Bo Pedersen for their time and effort. We 
thank Charlotte le Boeuff-Yde and Claus Manniche for 
methodologic comments on an initial version of the protocol, 
Berit Austeen for persistency in data collection at follow-up, 
and Mark Laslett for language corrections.  

  References 
     1  .     NFO WorldGroup  .  Pain in Europe .  2007 .  Available at:  http://www.

paineurope.com.   Accessed June 2011.  
     2  .      Waddell   G   ,    Burton   AK   ,    Main   CJ   .  Screening to Identify People 

at Risk of Long-Term Incapacity for Work .  A conceptual and 
scientific review .  London :  Royal Society of Medicine Press Ltd .  ;  
2003 .  

     3.        Leboeuf-Yde   C   ,    Klougart   N   ,    Lauritzen   T   .  How common is low 
back pain in the Nordic population?   Spine   1996 ; 21 : 1518 – 25 .  

     4.        Pengel   HM   ,    Maher   CG   ,    Refshauge   KM   .  Systematic review of con-
servative interventions for subacute low back pain .  Clin Rehabil  
 2002 ; 16 : 811 – 20 .  

     5.        Hestbaek   L   ,    Leboeuf-Yde   C   ,    Manniche   C   .  Low back pain: what is 
the long term course? A review of studies of general patient popula-
tions .  Eur Spine J   2003 ; 12 : 149 – 65 .  

     6.       NHS  .  Early management of persistent non-specifi c low back pain . 
 NICE Clinical Guideline 88 .  UK :  National Institute for Health and 
Clinical Excellence ;  2009 .   

     7.        Chou   R   ,    Qaseem   A   ,    Snow   V   , et al.    Diagnosis and treatment of low 
back pain: a joint clinical practice guideline from the American 
College of Physicians and the American Pain Society .  Ann Intern 
Med   2007 ; 147 : 478 – 91 .  

     8.        Cherkin   DC   ,    Battie   MC   ,    Deyo   RA   , et al.    A comparison of physical 
therapy, chiropractic manipulation, and provision of an educational 
booklet for the treatment of patients with low back pain .  N Engl J 
Med   1998 ; 339 : 1021 – 9 .  

     9.        Paatelma   M   ,    Kilpikoski   S   ,    Simonen   R   , et al.    Orthopaedic manual 
therapy, McKenzie method or advice only for low back pain 
in working adults. A randomized controlled trial with 1 year 
follow-up .  J Rehabil Med   2008 ; 40 : 858 – 63 .  

     10.        Borkan   JM   ,    Cherkin   DC   .  An agenda for primary care research on 
low back pain .  Spine   1996 ; 21 : 2880 – 4 .  

     11.        Foster   NE   ,    Dziedzic   KS   ,    van Der Windt   DA   , et al.    Research priorities 
for non-pharmacological therapies for common musculoskeletal 
problems: nationally and internationally agreed recommendations . 
 BMC Musculoskelet Disord   2009 ; 10 : 3 .  

     12.        Hancock   MJ   ,    Maher   CG   ,    Latimer   J   , et al.    Systematic review of tests 
to identify the disc, SIJ or facet joint as the source of low back pain . 
 Eur Spine J   2007 ; 10 : 1539 – 50 .  

     13.        Erhard   RE   ,    Delitto   A   ,    Cibulka   MT   .  Relative effectiveness of an 
extension program and a combined program of manipulation and 
fl exion and extension exercises in patients with acute low back syn-
drome .  Phys Ther   1994 ; 74 : 1093 – 100 .  

     14.        Schenk   RJ   ,    Josefczyk   C   ,    Kopf   A   .  A randomized trial comparing 
interventions in patients with lumbar posterior derangement .  J Man 
Manipul Ther   2003 ; 11 : 95 – 102 .  

     15.        Kilpikoski   S   ,    Alen   M   ,    Paatelma   M   , et al.    Outcome comparison 
among working adults with centralizing low back pain: secondary 
analysis of a randomized controlled trial with 1-year follow-up . 
 Adv Physiother   2009 ; 11 : 210 – 7 .  

     16.        Petersen   T   .  Diagnostic classifi cation of non-specifi c low back pain. 
A new system integrating patho-anatomic and clinical categories . 
 Physiother Theory Pract   2003 ; 19 : 213 – 37 .  

     17.        Petersen   T   ,    Olsen   S   ,    Laslett   M   , et al.    Inter-tester reliability of a new 
diagnostic classifi cation system for patients with non-specifi c low 
back pain .  Aust J Physiother   2004 ; 50 : 85 – 94 .  

     18.        Laslett   M   ,    Oberg   B   ,    Aprill   CN   , et al.    Centralization as a predictor 
of provocation discography results in chronic low back pain, and 
the infl uence of disability and distress on diagnostic power .  Spine J  
 2005 ; 5 : 370 – 80 .  

     19.        Waddell   G   ,    McCulloch   JA   ,    Kummel   E   , et al.    Nonorganic physical 
signs in low-back pain .  Spine   1980 ; 5 : 117 – 25 .  

     20.        Aina   A   ,    May   S   ,    Clare   H   .  The centralization phenomenon of spinal 
symptoms—a systematic review .  Man Ther   2004 ; 9 : 134 – 43 .  

     21.        McKenzie   RA   ,    May   S   .  The Lumbar Spine: Mechanical Diagnosis 
& Therapy .  Waikanae, New Zealand :  Spinal Publications ;  2003 .  

     22.        McKenzie   RA.     Treat Your Own Back .  New Zealand :  Spinal Publi-
cations New Zealand Ltd .;  1997 .  

     23.        Burton   AK   ,    Waddell   G   ,    Tillotson   KM   , et al.    Information and advice 
to patients with back pain can have a positive effect. A randomized 
controlled trial of a novel educational booklet in primary care . 
 Spine   1999 ; 24 : 2484 – 91 .  

     24.        Patrick   DL   ,    Deyo   RA   ,    Atlas   SJ   , et al.    Assessing health-related qual-
ity of life in patients with sciatica .  Spine   1995 ; 20 : 1899 – 908 .  

     25.        Albert   H   ,    Jensen   AM   ,    Dahl   D   , et al.    Criteria validation of the 
Roland Morris questionnaire. A Danish translation of the interna-
tional scale for the assessment of functional level in patients with 
low back pain and sciatica [Kriterievalidering af Roland Mor-
ris Spørgeskemaet - Et oversat internationalt skema til vurdering 
af ændringer i funktionsniveau hos patienter med lædesmerter og 
ischias] .  Ugeskr Laeger   2003 ; 165 : 1875 – 80 .  

     26.        Bombardier   C   ,    Hayden   J   ,    Beaton   DE   .  Minimal clinically impor-
tant difference. Low back pain: outcome measures .  J Rheumatol  
 2001 ; 28 : 431 – 8 .  

     27.        Ostelo   RW   ,    de Vet   HC   .  Clinically important outcomes in low back 
pain .  Best Pract Res Clin Rheumatol   2005 ; 19 : 593 – 607 .  

     28.        Manniche   C   ,    Asmussen   K   ,    Lauritsen   B   , et al.    Low Back Pain Rat-
ing scale: validation of a tool for assessment of low back pain .  Pain  
 1994 ; 57 : 317 – 26 .  

     29.        van der   RN   ,    Ostelo   RW   ,    Bekkering   GE   , et al.    Minimal clinically 
important change for pain intensity, functional status, and general 
health status in patients with nonspecifi c low back pain .  Spine  
 2006 ; 31 : 578 – 82 .  

     30.        Ware   JE   .  SF-36 health survey update .  Spine   2000 ; 25 : 3130 – 9 .  
     31.        Deyo   RA   ,    Battie   M   ,    Beurskens   AJ   , et al.    Outcome measures for 

low back pain research. A proposal for standardized use .  Spine  
 1998 ; 23 : 2003 – 13 .  

     32.        Ostelo   RW   ,    Deyo   RA   ,    Stratford   P   , et al.    Interpreting change scores 
for pain and functional status in low back pain: towards inter-
national consensus regarding minimal important change .  Spine  
 2008 ; 33 : 90 – 4 .  

     33.        Lauridsen   HH   ,    Hartvigsen   J   ,    Manniche   C   , et al.    Responsiveness 
and minimal clinically important difference for pain and disability 
instruments in low back pain patients .  BMC Musculoskelet Disord  
 2006 ; 7 : 82 .  

     34.        Morton   V   ,    Torgerson   DJ   .  Effect of regression to the mean on 
decision making in health care .  BMJ   2003 ; 326 : 1083 – 4 .  

     35.        Whitney   CW   ,    Von Korff   M   .  Regression to the mean in treated 
versus untreated chronic pain .  Pain   1992 ; 50 : 281 – 5 .  

     36.        Little   P   ,    Lewith   G   ,    Webley   F   , et al.    Randomised controlled 
trial of Alexander technique lessons, exercise, and massage 
(ATEAM) for chronic and recurrent back pain .  BMJ   2008 ; 
337 : a884 .  

     37.        Long   A   ,    Donelson   R   ,    Fung   T   .  Does it matter which exercise? A 
randomized control trial of exercise for low back pain .  Spine  
 2004 ; 29 : 2593 – 602 .  

     38.        Christiansen   D   ,    Larsen   K   ,    Jensen   OK   , et al.    Pain response classifi -
cation does not predict long-term outcome in sick-listed low back 
pain patients .  J Orthop Sports Phys Ther   2010 ;40:606-15.  

     39.        Schmidt   I   ,    Rechter   L   ,    Hansen   VK   , et al.    Prognosis of subacute 
low back pain patients according to pain response .  Eur Spine J  
 2008 ; 17 : 57 – 63 .  

     40.        Chou   R   ,    Loeser   JD   ,    Owens   DK   , et al.    Interventional therapies, 
surgery, and interdisciplinary rehabilitation for low back pain: an 
evidence-based clinical practice guideline from the American Pain 
Society .  Spine   2009 ; 34 : 1066 – 77 .  

BRS204279.indd   2009BRS204279.indd   2009 25/10/11   6:14 PM25/10/11   6:14 PM



2010 www.spinejournal.com November 2011

RANDOMIZED TRIAL The McKenzie Method Compared • Petersen et al

Copyright © 2011 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

     43.        Lisi   AJ   ,    Holmes   EJ   ,    Ammendolia   C   .  High-velocity low-amplitude 
spinal manipulation for symptomatic lumbar disk disease: a sys-
tematic review of the literature .  J Manipulative Physiol Ther  
 2005 ; 28 : 429 – 42 .  

     44.        Lisi   AJ   .  The centralization phenomenon in chiropractic 
spinal manipulation of discogenic low back pain and sciatica . 
 J Manipulative Physiol Ther   2001 ; 24 : 596 – 602 .   

     41.        Manchikanti   L   ,    Glaser   SE   ,    Wolfer   L   , et al.    Systematic review of 
lumbar discography as a diagnostic test for chronic low back pain . 
 Pain Phys   2009 ; 12 : 541 – 59 .  

     42.        Browder   DA   ,    Childs   JD   ,    Cleland   JA   , et al.    Effectiveness of an 
extension-oriented treatment approach in a subgroup of sub-
jects with low back pain: a randomized clinical trial .  Phys Ther  
 2007 ; 87 : 1608 – 18 .  

BRS204279.indd   2010BRS204279.indd   2010 25/10/11   6:14 PM25/10/11   6:14 PM


