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This study does not conclusively demonstrate that a program of specific stabilization exercises alied to general trunk strengthening is or more or less effective than general trunk strengthening alone in preventing recurrent low back pain in patients without spinal instability. Patient follow-up was poor and there were not sufficient subjects who completed the study to protect against Type 2 error.
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Three-part Clinical Question: 
For a 53 year-old male with chronic, recurrent episodes of low back pain, is there a difference in function or low back pain recurrence when specific lumbar stabilization exercises are alied to general lumbar and abdominal strengthening exercises?

Search Terms:  
PubMed Clinical Queries (narrow, specific search) with the following search terms: "lumbar stabilization exercises." The search resulted in 11 articles, one of which was the study by Koumantakis et al. 

The Study:   Single-blinded concealed randomized controlled trial with intention-to-treat.

The Study Patients: 
Fifty-five patients with recurrent, non-specific low back pain were randomized to either a general exercise group (n=26) or a stabilization-enhanced general exercise group (n=29). Subjects were excluded if they had a prior history of spinal surgery, displayed any spinal "red flags," or had signs and symptoms of spinal instability. The descriptive statistics of the two groups are as follows (with standard deviations for each measurement):

General exercise-only group: mean age 35.2 years (9.7), height 174.4 cm (9.1), body mass 80.5 kg (12.0), BMI 26.4 kg/m2 (3.2), time since first onset of LBP 44.2 months (51.6), and current duration of LBP 12 weeks (8.0-12.0). Stabilization-enhanced group: mean age 39.2 years (11.4), height 170.1 cm (7.5), body mass 75.9 kg (12.8), BMI 26.2 kg/m2 (4.2), time since first onset of LBP 57.1 months (48.1), and current duration of LBP 12.0 weeks (7.3-22.0).

Control group (N = 26; 26 analyzed): The control group first performed warm-up exercises for 10-15 minutes consisting of stretching and stationary bicycling. The subjects then performed exercises for lumbar and abdominal strengthening. These exercises were progressed each week and are all listed in the Appendix of the study. They include exercises such as crunches, prone back extensor strengthening, abdominal oblique strengthening, supine lumbar bridging, arm and leg extension in quadruped, and side lying oblique isometric hold. Subjects had clinical visits twice per week for eight weeks. Subjects also received illustrated handouts on how to perform the exercises at home as well.

Experimental group (N = 29; 29 analyzed): The experimental group (stabilization-enhanced group) also performed a warm-up of stretching and stationary bicycling for 10-15 minutes at the beginning of each therapy session. They also attended therapy twice per week for 8 weeks. This group, like the control (general exercise) group, also had progressive exercises that were modified each week during the eight-week period. However, these exercises were initially focused on specific spinal stabilization, (as demonstrated by co-contraction of the lumbar multifidus and transversus abdominis muscles.) Repeated attempts were made to avoid any muscle substitution strategies: those in which trunk movement muscles were activated instead of local stabilization muscles. During the final three weeks, exercises that incorporated larger trunk movements were also performed. 

The Evidence:  
Non-Event Outcomes Control Group- 8 weeks Experimental group -8 weeks Control Group- 20 weeks Experimental Group -20 weeks P-value 
VAS B (pain in past week) (95% CI) 21.3 (14.3-28.3) 12.3 (7.09-17.5) 17.8 (12.1-23.5) 15.8 (9.98-21.6) 0.30 
VAS C (pain in past month) (95% CI) 27.8 (21.5-34.1) 22.3 (15.3-29.3) 28.8 (22.0-35.6 23.1 (15.9-30.3) 0.98 
RMDQ (Roland-Morris Disability Questionnaire)(95% CI) 4.7 (3.3-6.11) 5.1 (3.58-6.62) 5.2 (3.79-6.61) 4.5 (3.05-5.95) 0.05 

Comments:  
Are the results valid? Most characteristics of this study give credence to its validity. Patients were randomized to either the control or the experimental group via a computerized random number generator, and the randomization codes were concealed in sealed envelopes. The assessing physical therapist was blinded to group allocation. All patients were analyzed in the groups to which they were randomized, and patients in each of the two groups were similar with regard to prognostic factors. Clinicians and patients were aware of group allocation, although an attempt was made to disguise the purpose of the differences between the two exercise groups from the patients. They were each told that the purpose of the study was "to identify any differential effect between 2 exercise regimens for the trunk muscles, which have a role in protecting the spine from further injury."

The validity issue that was a glaring scar on the face of this study was the question of whether or not follow-up was complete. According to the Figure in the study, there were 9/26 (35%) patient drop-outs from the control group and 8/29 (28%) drop-outs from the experimental group by the 5-month (20 week follow-up). Although the authors attempted to explain the statistical corrections they made for these drop-outs (inserting group means in the place of missing values - "a relatively conservative approach," the high drop-out rate may alone represent a fatal flaw for this study. Half of the statistical analyses/conclusions for this study were done at the 20-week time frame, and by that time the large number of drop-outs had occurred. If one-third of the patients (the number of drop-outs) in either group had had the opposite response to treatment (more or less pain or disability,) the statistical results of the study could have been strongly in favor of or against either exercise program.

What are the results? The authors of this study did not find a statistically significant benefit of aliing specific spinal stabilization exercises to general trunk strengthening. The authors claimed that at the 8-week follow-up there was a statistically significant difference on the RMDQ in favor of the general exercise-only group, but that this difference was lost by 20 weeks. As mentioned previously, the follow-up for this study was poor; at 8 weeks, there were already 10 drop-outs, giving a follow-up of 82%, while at 20 weeks there were 7 more drop-outs, decreasing follow-up to 69%. This poor follow-up makes the data and conclusions for the study unreliable. The authors claimed to have recruited sufficient subjects to have a power of 80% and therefore reduce the chance of a Type 2 error. However, this calculation was based on 28 subjects per group, or 56 subjects total. Initial statistics were collected on only 55 subjects. This number dropped to 45 at 8 weeks and 38 by 20 weeks. What may have been a power of 80% at the beginning of the study was no longer the case by the end.

I focused on three primary outcome measures from the study for my particular patient: the VAS B, VAS C, and RMDQ, since they were the more direct measures of pain and disability used by the authors. Between group means and 95% confidence intervals were listed on Table 3 in the study. Even though the 95% CI's for 5 of the 6 measures (2 each for VAS B, VAS C, and RMDQ, one at 8 weeks and 20 weeks) included 0 and therefore were not statistically significant, a further evaluation of the CI's is warranted. The authors stated earlier in the study that a difference of 2.5 points on the RMDQ was a meaningful clinical difference. The 95% CI's for the RMDQ at both 8 weeks and 20 weeks included 2.5 (the upper end of the 95% CI at 8 weeks was 4.81 and that at 20 weeks was 3.64). Given this data, one cannot conclusively claim that there was no significant difference between the two groups, because one may well have existed. Also, the 95% CI for VAS C went from -15 to +15 or 16; a difference of 16 points between group means on the VAS may well have been a significant difference that was not conclusively ruled out.

How can I apply the results to patient care? I believe that the premise behind this study was a valuable clinical research question, but the poor patient follow-up and failure to eliminate the chance of a Type 2 error give no basis for any of the authors' conclusions. In the Guest Editorial for this issue of Physical Therapy Journal, Dr. Anthony Delitto appears to not agree with the "magic bullet approach" of this study, which is giving stabilization exercises to patients without signs and symptoms of instability. I believe this was a valid research question, however, because there are articles in the published literature which give credence to this very idea (stabilization exercises to prevent recurrent low back pain in any low back pain patient) without sufficient data to back up the conclusion. This study could have helped debunk the proclaimed value of specific stabilization exercises for all low back pain patients.

The subjects in this study were younger than my patient, but if the results were valid, which they are not, they would probably be applicable to my patient despite the age difference. The results of this study do not ali any useful information to the body of published literature, but if this study was repeated and had better follow-up and protection against Type 2 errors, it might be beneficial when deciding which exercises to prescribe to prevent recurrent low back pain.
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