Change in perceived disability and pain is not significant between the treatment choice of exercise or manipulation for low back pain.

This Critical Appraisal Topic's purpose is to help the reader decide that exercise therapy and manipulation therapy both improve perceived disability and pain for low back pain patients. The results of this study were clinically insignificant for choosing one therapy over the other for better relief of low back pain. It did illustrate that manipulation for some patients (those that fall into the upper end of the CI boundary for the pain scale) may improve pain scores by over 25% This randomized trial was not well protected from threats to validity. Therefore, this study's level of evidence is a 2B using Sackett's hierarchy. It is an individual low quality RCT with a greater than 20% loss to follow-up.
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Three-part Clinical Question: 
For a 45 year old female with low back pain with some left leg radiation (never past her knee) for 3 monthst 3months, is a prescribed exercise program or manipulation more effective in reducing back pain and perceived disability?
Search Terms: 
Back pain AND manipulation AND effectiveness AND randomized trial entered under Clinical Queries (broad, sensitive search). This yields 4 hits one of which is the UK BEAM article.
The Study: 
Non-blinded randomized controlled trial with intention-to-treat.The Study Patients: This study started with 1334 patients with low back pain who were randomly assigned to one of four interventions. The interventions consisted of a "Best Care" treatment (A UK national acute back pain guideline advising on continuing normal activities and avoiding rest and a booklet called The Back Book). All the subsequent interventions included the "Best Care" treatment. Treatments consisted of a guided exercise program, manipulation, and manipulation with a guided exercise program. The latter two interventions were further divided into private practices versus National Health Service (NHS) practices. There were 14 participating medical practices where research nurses identified patients who had come to their general practitioners for simple low back pain or through searching computerized records of these facilities. They assessed potential participants' eligibility and interest by brief postal questionnaires. They saw the participants twice. The first time to explain the trial and assess eligibility and the second time to confirm eligibility, collect practitioners' consent, seek participants' consent, collect baseline data, and randomize participants. The mean age at randomization was 43 +/-11 years and 56% were female. Over 58% had experienced low back pain for longer than 90 days. The mean for the Roland Disability Questionnaire (RDQ 0-24, 0=best)) was 9.0 +/-4.0. The six groups overall had very similar characteristics. Inclusion criteria was met if the patient was between 18-65 years, consulted for simple low back pain, had a score of 4.0 or more on the RDQ, had a history of consistent low back pain for the last month or longer, and agreed to avoid other physical treatments of their back pain other than the assigned trial treatment for 3 months. Exclusionary criteria included over age 65, possibility of serious spinal pathology, pain mainly below the knee, previous spinal surgery, RDQ score of 3 or less, other musculoskeletal disorder that was worse than their back pain, had previously attended a pain management clinic for their back pain, severe psychiatric or psychological disorder, moderate to severe hypertension, on anticoagulant treatment, taking long term steroids, unable to walk a 100 meters when free of back pain, unable to get up and down from floor independently, physical therapy in the last 3 months, and could not read and write fluently in English. 
After all inclusion and exclusionary criteria had been met all participants completed questionnaires. Two were back specific instruments- the Roland Morris disability questionnaire (RDQ) and the modified Von Korff (VK) scales. Next they completed two measurements of belief questionnaires (the back beliefs questionnaire and the fear avoidance beliefs questionnaire) and finally two generic measures (the SF-36 and the EuroQol) that were used for a subsequent economic paper. These questionnaires were repeated at 1,3, and 12 months after randomization. Since, the question being asked is whether exercise or manipulation is more effective in decreasing low back pain and perceived disability this CAT is looking at only the Best Care and exercise group and the Best Care and manipulation group with private and NHS groups recombined. The exercise group had an N of 310, 170 females and 140 males with a mean age of 44 +/-11 years and the manipulation group had an N of 353, 212 females and 141 males with a mean age of 42.8 +/-11.3 years. The exercise group had an average baseline RDQ of 9.2 +/-4.3 and a baseline Von Korff pain score of 60.8 +/-17.6. The manipulation group had a baseline RDQ average of 8.9 +/-4.0 and a Von Korff (VK) pain score of 61.5 +/-19.0.Control group (N = ; 204 analyzed): The control group received the "Best Care" advice and The Back Book booklet and a guided exercise program. The exercise component consisted of an initial individual assessment followed by group classes provided by trained physical therapists with at least 2 years experience to deliver the program. There were up to 10 people in a class at local community facilities. The participants were invited to attend up to eight 60-minute sessions over four to eight weeks and a refresher class at 12 weerandomization. Experimentalerimental group (N = ; 275 analyzed): The treatment group received the "Best Care" advice and The Back Book booklet and spinal manipulation. A multidisciplinary group developed a package of techniques representative of those used by the UK chiropractic, osteopathic, and physical therapy professions. These were agreed upon by all three organizations for use in this trial. Following initial assessment, manipulators chose from the agreed manual and non-manual treatment options. They agreed to do a high velocity thrust at least once on most patients. Participants were invited to attend up to eight 20 minute sessions, if necessary, over 12 weeks.
The Evidence:
 Control Group Experimental Group  
Measure Mean SD Mean SD Difference 95% CI 
Roland Disability Questionnaire 5.47 4.35 5.09 4.74 0.380 -0.42 to 1.18 
Modified Von Korff Scale 44.73 24.42 40.90 24.87 3.830 -0.65 to 8.31 
Non-Event Outcomes Time to outcome Control group  Experimental group P-value 
Roland Disability Questionnaire 12 weeks 5.47 (4.90-6.04) 5.09 (4.54-5.64)  P<\0.05 
Von Korff Modified Pain Scale 12 weeks 44.73 (41.36-48.10) 40.9 (37.95-43.85) P<\0.05 
Comments: 
Low back pain, as pointed out in this article, is a common and costly medical problem. It is a major cause of missed workdays and causes a decrease in one's perceived quality of life. Finding a therapy that gives the greatest pain relief and quickest return towards normal function would be welcomed by anyone who has ever experienced back pain. The intent of this study was to determine if exercise, manipulation, or exercise with manipulation was any better than basic back care protocol in returning patients to pre-back pain levels of function. 
Unfortunately, there were a number of threats to validity of this study both in its execution and methodology. This study recruited patients directly from a large number of clinics and through searching computerized records. After all eligibility requirements were met the subjects were randomized. These measures helped to ensure there was an equal prognosis between the groups and therefore help prevent bias in the studies' outcome. This study did use a remote randomization service for which group the subjects would be allocated too. All participants were analyzed in the group they were randomized to, which results in an intention-to-treat analysis. This action further helps keep the prognostic factors between groups relatively equal and therefore the result will be from the treatment assigned. It goes on to say that nurses notified the participants of their allocations; it is unclear if the participants were aware that there were multiple options for treatment. I suspect that the patients were aware as were the clinicians performing the different services. The article goes on to say that they thought that blinding of the participants and professionals was not desirable or possible. This introduces two more threats to this study's validity. First, if the patient is aware that he/she is getting aliitional intervention the participant might answer the questionnaires differently depending if they believe that their treatment is the treatment being assessed. This is similar to a placebo effect. The second threat was that the clinicians' were aware of the patient allocation and may have consciously or unconsciously tried a little harder with their manipulation therapies or exercise strategies than if they were unaware if the subject in front of them was part of the study. It would also appear that the outcome assessors were aware of the group allocations. This did not seem to be as much of a threat to validity since the subjects completed the questionnaires (presumably at home) and the questionnaires did not leave the assessors the leeway of a biased interpretation like some physiologic or clinical tests could. Another unclear threat to this studies' validity is loss to follow-up. At 3 months the exercise group had a loss to follow-up of 27% and the manipulation group loss was 19%. At the outset of the study the authors allowed for a 67% follow-up rate at 12 months and did not comment on any other time frames. They recruited 1350 participants based on this 67% follow-up rate. They did not mention any reason for their subsequent loss to follow-up. They did give the demographics of those who were most likely to respond as female, above average age, educated beyond 16, and to have severe low back pain at randomization. They reported that this trend was consistent across all the groups and therefore little risk of bias exists. When one looks at the two groups, the loss of the exercise group reflects a 22% greater loss in participants than the manipulation group (85 exercise subjects vs. 66 manipulation subjects). It should be considered that the reason that there was a greater loss in the exercise group is that there was an unreported adverse affect within that program or perhaps human nature plays a part because the commitment of exercise is more difficult of a commitment than being a passive recipient of manipulation. Considering the improvement of the RDQ and VK scores from baseline to 3 months is very similar in both groups loss to follow-up is probably a low threat to the validity of this studies' outcomes. 
The between group differences were shown homogeneous at the outset of the study by a comparison of the mean Roland Disability Questionnaire scores and the Von Korff pain scale scores. The exercise group averaged almost 4 points lower on the RDQ at 12 weeks. This reflects a 41% drop (P< 0.01) in perceived disability. They also had a 16-point drop in the VK pain scale, which represents a 23% improvement (P< 0.05) in pain after 12 weeks of exercise intervention. The manipulation group also averaged almost 4 points lower on the RDQ and an average decrease of 21 points on the VK pain scale at 12 weeks. This is a 43% improvement (P<\0.001) on the RDQ at 12 weeks and a 33% (P< 0.001) improvement in pain after 12 weeks of manipulation intervention. To further reinforce that the two groups were homogenous at the outset and therefore these improvements at 12 weeks reflect the interventions we need to look at the confidence intervals for the difference between the two means. If the two groups were from the same population we would expect that the confidence interval to include zero 95% of the time, and if it excluded zero then we would suspect that they were from different populations. The RDQ confidence interval between the means of exercise and manipulation was -0.42 to 1.18 and the VK confidence interval between the means of exercise and manipulation was -0.65 to 8.31. These CI's both include zero so we can confidently assume that the samples were from the same population. In aliition, these confidence intervals provide us some insight to the magnitude of the treatment effect of exercise versus manipulation. The RDQ CI of -0.42 to 1.18 reflects that at the lower boundary of the CI that exercise would improve the RDQ by reducing its score by 0.42. The upper boundary shows us that manipulation would improve the RDQ by reducing the score by 1.18. Given the likelihood that 95% of the subjects would not be at either boundary the change in scores would not be significant enough to choose one therapy over the other for a patient. The VK confidence interval of -0.65 to 8.31 illustrates that at the lower boundary of the CI the exercise group would improve (by reducing it) their pain score by 0.65 and at the upper end of the CI boundary the manipulation group would improve (by reducing it) their pain score by 8.31 points. At first glance this also looks to be insignificant. However if you were the subject at the upper boundary your 8-point reduction actually translates into a greater than 25% reduction in one's pain score. This is an improvement that most back patients would find significant and may be worth considering manipulation. This could be the minimal clinically important difference for a patient especially, if they have already tried exercise therapy. This is a drawback to this study as it does not give details on how the VK scale works and the reader would not readily ascertain this information. 
Clinically, this study presented that exercise and manipulation therapies can both improve low back pain and perceived disability. It does not significantly prove that one therapy is better than the other. It does provide the possibility that if exercise does not improve the patient's outcome then a trial of manipulation may provide an improved outcome that the patient finds important such as possibly reducing their back pain by 25 percent. Perhaps a larger study or an improved loss to follow-up would provide more concrete answers to which treatment is more beneficial. In applying my patient to this study, this article would not change my approach with the exception that if a reasonable trial of exercise had been truly undertaken without much improvement then a course of manipulation may be the intervention that would make a difference in this patient's low back pain outcome.
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