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Randomised controlled trial for evaluation of fitness programme for

patients with chronic low back pain
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Abstract

Objective—To evaluate a progressive fitness pro-
gramme for patients with chronic low back pain.

Design—Single blind randomised controlled trial.
Assessments were carried out before and after
treatment by an observer blinded to the study
and included a battery of validated measures. All
patients were followed up by postal questionnaire six
months after treatment.

Setting—Physiotherapy department of ortho-
paedic hospital.

Subjects—81 patients with chronic low back pain
referred from orthopaedic consultants for physio-
therapy. The patients were randomly allocated to a
fitness programme or control group.

Intervention—Both groups were taught specific
exercises to carry out at home and referred to a back-
school for education in back care. Patients allocated
to the fitness class attended eight exercise classes
over four weeks in addition to the home programme
and backschool.

Results—Significant differences between the
groups were shown in the changes before and after
treatment in scores on the Oswestry low back pain
disability index (P<0-005), pain reports (semsory
P <0-05 and affective P <0-005), self efficacy reports
(P<0:05), and walking distance (P<0-005). No
significant differences between the groups were
found by the general health questionnaire or
questionnaire on pain locus of control. A benefit of
about 6 percentage points on the disability index was
maintained by patients in the fitness group at six
months.

Conclusion—There is a role for supervised fitness
programmes in the management of moderately dis-
abled patients with chronic low back pain. Further
clinical trials, however, need to be established in
other centres to confirm these findings.

Introduction

Recent research suggests a need for a more active
approach to the management of patients with low back
pain to reduce disability."* Most clinical trials investi-
gating the effectiveness of exercise programmes on
patients with low back pain, however, have been
carried out in the United States or Scandinavia.*"
Fitness programmes aimed at restoring function in
patients with chronic low back pain are not routinely
available in the United Kingdom and have not pre-
viously been evaluated by means of a randomised
controlled trial. We aimed to evaluate the effectiveness
of an outpatient fitness programme designed for
patients with chronic low back pain. Our hypothesis
was that attendance at a supervised fitness programme
aimed at gradually increasing physical activity in
patients with chronic low back pain is more effective
than a home exercise programme in reducing functional
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disability; decreasing pain; increasing a feeling of
control over pain; increasing confidence in ability to
carry out normal activities; and increasing endurance.

Patients and methods

Approval was obtained from the Central Oxford
Research Ethics Committee. The design of the study
was a single blind randomised controlled trial, the
assessor being unaware of the allocation of treatment.
Patients referred to the physiotherapy department of
the Nuffield Orthopaedic Centre between 1991-3 were
invited to take part in the study if they fitted the study
criteria (see appendix). Patients were seen by the
assessor and given information about the study, an
explanatory letter for their general practitioner, and a
pain diary, which they were asked to complete before
starting the treatment. The first assessment was carried
out a week later. Four individual exercises judged to be
clinically appropriate for each patient were taught, and
patients were advised to continue with the exercises
twice daily until their follow up appointment. They
were seen briefly within two to three days to check that
no problems had arisen and that they were carrying out
the exercises as instructed. No further attempt was
made to improve compliance in the control group
as the study aimed to reproduce normal clinical
practice.

The patients were then randomly allocated to the
backschool or the backschool and fitness programme.
The minimisation method of randomisation” was
used, and patients were stratified according to duration
of symptoms, previous episodes of low back pain, age,
and sex. Assessments were carried out by a single
blinded observer before and after treatment and at six
months after treatment by postal questionnaire. A two
year follow up assessment is currently in progress.

Backschool  intervention—The educational pro-
gramme included discussion of the patient’s main
problem, functional anatomy, simple applied body
mechanics, advice regarding functional activities and
exercise, relaxation techniques, ergonomic advice, a
video titled Prevention of back injury, and practical
workshops.

The fitness programme—included eight sessions last-
ing for an hour over a period of four weeks. Each
session included warm up and stretching followed
by a circuit of 15 progressive exercises. The sessions
finished with a stretching routine and light aerobic
exercise. Psychological principles were used through-
out the programme by the physiotherapist supervising
the class. Participants were encouraged to think of
themselves as sports people who needed to improve
their fitness rather than disabled patients. They were
warned at the beginning of the first session that
unaccustomed exercise may cause muscle aches and
pains but that these were not harmful. They were
advised to inform the therapist if they experienced
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an increase in leg pain or change in neurological
symptoms—for instance, sensory or motor changes.
Otherwise pain was not discussed in the class. All
patients were advised not to compete with each other,
and repetitions of the exercises were recorded by the
patient on their personal charts, encouraging them to
better their own achievements.

OUTCOME MEASURES

Revised Oswestry low back pain disability index—This
questionnaire was used as the main subjective measure
of functional disability. It is a 10 section questionnaire
including six statements in each section designed to
assess limitations of various activities of daily living.
It is scored on a 0-100% scale (0=no disability,
100=totally disabled)."

Pain dianes—Patients were asked to record the
sensory and affective components of pain by using a
101 point numerical scale four times daily for one week
before and after treatment. A number was chosen by
the patient between 0 and 100 for both components
of pain (0=no pain and no distress caused by pain,
100=pain as bad as it could be and pain as distressing
as it could be). Multiple measures of pain intensity over
time have been shown to maximise the reliability and
validity of pain assessment."

The pain locus of control questionnaire was used to
investigate the patients’ control over their pain. Two
scores relating to cognitive control and pain responsi-
bility are incorporated within the questionnaire."

The pain self efficacy questionnaire is a 10 part
questionnaire and was used to assess the patients’
confidence in their ability to carry out normal activities
of daily living (0=no confidence in carrying out normal
activities of daily living, 60=complete confidence in
carrying out normal activities of daily living)."

The general health questionnaire is a well validated
questionnaire that was used as a measure of general
psychological state. It is scored on a 0-90 scale. A high
score of over 39 is considered to be associated with
psychological symptoms."”

The shurtle walking rest was developed from a running
test now widely used to assess functional capacity in
sportsmen and women. The reliability of the shuttle
walking test has been assessed in patients with chronic
airways obstruction and shown to be a superior method
of measuring walking capacity in comparison with
other tests." The reliability of the test in patients with
low back pain was investigated before we started the
trial and considered to be satisfactory according to
recommendations outlined by Bland and Altman.”
The test required the patients to walk up and down
a 10 m course identified at each end by two cones inset
0-5 m from either end to avoid the need for abrupt
changes in direction. The explanation to the patient
was standardised and played from a tape at the
beginning of the test. Accuracy of the timed signal was
ensured by the inclusion on the tape recording of a
calibration period of one minute. The speed at which
the patient walked was dictated by an audiosignal
played on a tape recorder. In the first minute the
patient was required to walk up and down the walkway
three times, amounting to a distance of 30 m. The
next minute required the patient to walk faster and
complete 40 m within the time dictated by the
audiosignal from the tape recorder. The speed and
distance was therefore increased each minute until the
end of the test. Heart rate was recorded with a short
range telemetry device throughout the test. The only
verbal contact was advice given each minute to increase
the walking speed slightly, otherwise no form of
encouragement was given throughout the test. The end
of the test was determined by the patient stopping
because of fatigue or by the operator if the patient
failed to complete a shurtle in the time allocated.

Results

A total of 116 patients were asked to take part in the
study over a period of 18 months; 81 patients (70%)
agreed. Five patients dropped out of each group for
various reasons. The remaining 71 patients were
included in the analysis. Pain diaries were completed
surprisingly well by most patients, with only three
diaries from each group missing in the final analysis.
The number of sessions attended by the patients who
were randomised to the fitness group varied from three
to eight, with an overall percentage attendance of 86%.
Table I shows the baseline data.

TABLE I—Baseline data of patients in fitness and control groups

Fimess group Control group

Detail (n=36) (n=335)
Mean (SD) age year 342 (9-4) 385 (9-3)
Women 19 18

Men 17 17

Mean (SD) time since first episode (months) 102-2 (92:6) 101-8 (90-7)
Mean (SD) duration of present symptoms

(months) 26:3(27-4) 187 (15-4)
Smokers 8 6

Table II shows the mean (SD) and median scores for
measures before and after wreatment. The Mann-
Whitney U test was used to compare the differences
berween the fitness and control groups. There were no
significant differences between any of the baselines
measures before treatment. Significant differences
between the groups were shown in the changes before
and after treatment in disability, pain (sensory and
affective), self efficacy, and walking distance. Both
groups reported considerable improvements in their
general health, although differences between the
groups were not significant. Neither scales of the
questionnaire on pain locus of control changed sig-
nificantly over time.

Fatients’  subjective appraisal—Immediately after
treatment all patients were asked how much benefit (on
a scale of 0-100) they had gained from attending for
treatment. Patients in the fitness group scored signifi-
cantly higher than the control group, although benefits
were also perceived by the patients in the control group
(mean (8D) 656 (25-8) v 45-0 (25-0); median (range)
675 (0-100) » 50-0 (0-90); Mann-Whitney U test
P<0-001).

Six month followw up—There was an 86% response
rate to the follow up questionnaires from the 71
patients who attended for the second assessment. An
intention to treat analysis was carried out on the data,
although 12 patients in the control group crossed over
to the fitness group after the second assessment
(table III, figure 1). The results were also analysed by
separating the patients who crossed over from the
control group to the fitness group (table IV, figure 2).
At six months there was a significant difference in the
change in the scores on the Oswestry low back pain
disability index when we compared the fitness group
with those patients who remained in the control group
(Mann-Whitey U test, P < 0:03). Patients who crossed
over from the control group to the fitness group after
the second assessment reported reduced disability at
the six month follow up, although the improvement
was not significant.

Discussion

Most patients included in our study were moderately
disabled by pain as measured by the Oswestry low back
pain disability index, although many had a long history
of low back pain. Scores were significantly reduced
in patients who attended the fitness programme com-
pared with those who were in the control group, and a
benefit of about 6 percentage points on the Oswestry
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TABLE i—Mean (SD) and median scores for all data before and afier treatment. Mann-Whitney U test used to analyse differences i changes
3 ) &

berween groups

Fitness group Control group
P value
P value Pvalue for difference
Qutcome measure Before After for difference Before After for difference  between groups
Disability:
Mean (SD) 23-6 (9-7) 17:6 (10:9) <0005 23-6 (12:3) 217 (13+6) 0-53 <0-005
Median (range) 22 (2-48) 16 (2-48) 22(4-52) 20 (4-48)
Sensory pain:
Mean (SD) 20-9(12-3) 12:1 (99) <0-005 256 (17-9) 22-1(20:1) 025 <0-05
Median (range) 19 (1-58) 10/(1-34) 21 (2-63) 16 (1-71)
Affective pain:
Mean (SD) 15-4 (12-8) 856 (9:5) <0-05 16:8 (15-8) 16-4 (15-4) 0-61 <0-005
Median (range) 11-8 (1-48) 5(1-34) 14:5 (1-67) 12 (1-48)
Self efficacy:
Mean (SD) 43-3(10-5) 48-8 (9:8) <005 41-1(11-4) 42:4(10-5) 0-55 <0-05
Median (range) 46 (16-58) 50 (25-60) 42 (14-59) 44 (26-60)
General health:
Mean (SD) 31:7(13:9) 23:2(11-8) <0:005 267 (7-3) 22:6 (10-1) <0:05 011
Median (range) 29 (14-65) 19-5 (9-68) 26 (17-46) 21 (6-52)
Cognitive control:
Mean (SD) 8:8 (5:8) 11-1(5-6) 0-10 79(3:8) 89 (4-5) 0:59 006
Median (range) 85 (0-22) 10-5 (2-21) 8:5(2-19) 9(0-18)
Pain responsibility:
Mean (SD) 10-1 (2+9) 9-8 (2'7) 0-89 74(32) 79 (3-2) NS 052
Median (range) 95 (4-16) 9 (6-16) 75 (2-14) 8:5(1-12)
Walking distance (m):
Mean (SD) 445 (140-8) 553-7 (154:5) <0:005 408-9 (166:4) 421-4 (1674) 0-80 <0-005
Median (range) 440 (180-170) 540 (260-880) 440 (80-780) 430 (100-760)

TABLE mi—Scores on Oswestry low back pain disability index for all
patients included in intention to treat analysis

Fitness group (n=29) Control group (n=32)

Mean Median Mean Median
Time (SD) (range) (SD) (range)
Before treatment 23-1 (9-4) 23(2-46) 24-2(12-4) 20(4-52)
After treatment 16:3(10:3) 16 (2-46) 21-2(14-2) 20(3-58)
At 6 month followup 15°1 (8:3) 17(0-30) 23:4(15:2) 20 (0-54)

index was maintained at six months by patients in the
fitness group. These findings are comparable with
results of a two year follow up study of patients with
low back pain who were assessed by using the Oswestry
index and benefited from chiropractic treatment com-
pared with hospital outpatient treatment.” In this
study the mean number of individual sessions of
treatment that were necessary to show the benefit of the
chiropractic treatment was 9-1, which is considerably
more than the 10 group sessions of education and
exercise carried out by a single physiotherapist.

The number of patients who crossed over from the
control group after the second assessment limits the
validity of the long term follow up, although it has been
suggested that a change in treatment indicates the
superiority of one treatment group over another and
should be used as an outcome measure.”

Motivation and compliance is a major problem with
any treatment that requires patients to maintain
improvement by continuing with their own exercise
regimen after discharge from hospital. Although there
was no evidence for an improvement in control over
pain or responsibility for pain, it was encouraging that
at the six month follow up assessment many patients
who had attended the fitness programme reported that
they were continuing with exercise as it helped them to
cope with their back problem and remain active. Some

TABLE tv—Scores on Osawestry low back pain disability index, including patients who crossed over from
control group to fitness group. Crossover group includes patients originally in control group who were
transferred to fitness programmie after second assessment

patients who hoped to join exercise groups outside the
hospital, however, suggested that community exercise

facilities for people with back problems are
inadequate.
PAIN AND SELF EFFICACY

There was a 42% (sensory) and 49% (affective)
reduction in pain reported by patients attending the
fitness programme compared with a 21% (sensory) and
0-02% (affective) reduction in the control group. These
differences were larger than expected and may be
because of various factors such as the increased pro-
duction of endogenous opioid peptides in response to
aerobic exercise or improvement in overall sense of
wellbeing.”? A common problem for patients who
suffer long periods of pain is the resulting lack of
confidence and fear in carrying out their normal
activities of daily living and hobbies.? Patients’ partici-
pation in the fitness class led to an improvement
in self efficacy and functional ability. In previous
work self efficacy has been found to be both a useful
predictor and outcome measure for chronic pain
programmes.”* Performance based accomplishments
such as the experience of carrying out physical activi-
ties, which the patients did not previously believe
possible, may help to reshape attitudes about their
condition.” There is also evidence to show that
patients who attribute their improvements to their own
efforts are less likely to relapse.”

FUNCTIONAL CAPACITY AND ENDURANCE

Walking was chosen as an objective measure instead
of range of movement as it was considered to be a more
valid measure of function and endurance. Although it
measures only one aspect of functional ability, walking
is a necessary part of every day activity, and patients
with low back pain often complain of problems when
walking. Patients who attended the fitness class
increased their walking capacity by 25% compared
with no change in the control group. The change
indicated an increase in speed of walking and distance

which may have been because of increased general fit-
ness or reduced pain. The shuttle walking test used in

Fitness group (n=29) Control group (n=20) Crossover group (n=12)

M Medi M i i ; B ; .
“Time SD)  (range) (D) m’; !gj;;’ ?’:f;')’ this study is simple and quick to carry out and is a
useful outcome measure of treatment for back pain.
l:;'ﬁ)rc!rcaﬁmcn'l 231 (9:4) 23(2-46) 216 (11-9) 20 (4-46) 28-4(12:6) 29 (6-52)
Alter treatment 16:3(10-3) 16 (2-46) 18-1(12:6) 20 (4-56) 28-4(13-9) 25(10-58) TEN
Atb month follow up 151 (8:3) 17 (0-30) 22-3 (14-6) 20 (0-54) 25-1(16:7) 23 (2-48) EF‘I_:[]‘E}CT“ENIESS?F}‘B‘ACKS;HOO[S{ the eifects £
he results of this study question the effecuveness of
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Key messages

@ Incidence of disability caused by low back pain has increased over the
pastdecade, and currently there is no universal cure or treatment forthe problem

® Recent research suggests a need for a more dynamic approach with a move
away from long term rest towards progressive activity and exercise

e This study shows that a supervised fitness programme can help to reduce
pain and disability and improve patients’ confidence
® Beneficial effects of treatment were maintained six months after treat-

ment when compared with a control group who were advised to exercise
independently

e Simply advising patients with low back pain to exercise is not effective
in reducing disability and pain
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backschools. Although a previous study carried out in
the same centre on a similar population of patients with
low back pain showed a reduction in disability,” some
other studies have reported less convincing results.”
Patients in the control group reported significant
improvements in their general health scores but other-
wise remained unchanged, indicating that to change
other problems associated with low back pain a more
active approach is necessary.

POTENTIAL COST SAVINGS

Cost effectiveness has become an increasingly
important issue to consider in the management of all
patients. This method of managing patients in groups
has been shown to be beneficial and is cheaper than
individual treatment. While it is recognised that
manipulative techniques can also be affective,” a study
to compare manual treatment with fitness programmes
would be useful to assess the most beneficial and cost
effective treatment for patients with chronic low back
pain.

CONCLUSION

We have shown that moderately disabled patients
with chronic low back pain who attend a backschool
and fitness programme benefit more in the short and
long term than patients who attend a backschool and
exercise independently at home. Simply advising
patients to become more active is not effective and
additional support is mecessary to change pain, dis-
ability, beliefs of self efficacy, and functional capacity.
On the basis of our results education on back care alone
is not recommended if the aim is to reduce pain and
disability and restore the patients’ confidence. The
fitness programme we have described does not require
expensive equipment and could be established in any
physiotherapy department with access 10 a gymnasium
in or out of the hospital setting.

We thank the National Back Pain Association and Oxford-
shire locally organised research scheme for their financial
support.

Appendix

CRITERIA FOR INCLUSION

® Somatic low back pain for at least six months (with or
without referred pain)

® Age between 18 and 55 years old

® Patients able to travel independently to hospital

@ Patients declared medically fit by their general practitioners
@ Plain x ray examination of the lumbar spine within the past
year

CRITERIA FOR EXCLUSION

® Constant or persistent severe pain judged on clinical
grounds to be due to irritation of nerve root

® Other musculoskeletal disbilities that would affect patients’
ability to cope with the fitness programme

@ [nflammatory arthritis
® Major surgery within the past year

® Patients already involved in regular and frequent sporting
activities (for example, squash, swimming, fitness training,
cycling) at least twice a week for the past six months

® Previous physiotherapy within the past three months

® Spinal  infecton, fractures, spondyiolisthesis,  or
malignancy

® Pregnancy

® Patients unable to walk without a walking aid

| Waddell G, A new clinical model for the treatment of chronic low back pain.
Spine 1987;12:632-44.

2 Waddell G, Newton M, Henderson I, Somerville D, Main CJ. A fear-
avoidance belief questionnaire (FABQ). The role of fear-avoidance beliefs in
chronic low back pain and disability. Pain 1993;52:157-68.

3 Flor H, Birbaumer N. Comprehensive assessment and treatment of chronic
back pain patients without physical disabilities. In: Bond MR, Charlton JE,
Woolf CJ, eds. Proceedings of the VIth world congress on pain. Amsterdam:
Elsevier. 1991:4229-34.

4 Mayer TG, Garchel RJ, Kishino N, Keeley ], Capra P, Mayer H, & al
Objective assessment of spine function following industrial injury. A pro-
spective study with comparison group and one year follow up. Spme
1985;10:482-93.

5 Kohles S, Bames D, Gatchel R, Mayer TG. Improvement in physical
performance outcomes after functional restoration treatment in patients
with chronic low back pain. Early versus recent training results. Spme
1990;15:1321-4.

6 Lindstrom I, Ohlund C, Eeek €, Wallin L, Peterson LE, Fordyce WE, er al.
The effect of graded activity on patients with sub acute low back pain:
a randomised prospective clinical study with an operant conditioning
behavioural approach. Phys Ther 1992,72:279-93.

7 Hazard RG, Fenwick JW, Kalisch SM, Redmond J, Reeves V, Reid S, e al.
Funcrional restoration with behavioural support. A one year prospective
study of patients with chronic low back pain. Spme 1989;14:157-61.

8 Kellet KM, Kellet DA, Nordholm LA. Effects of an exercise programme on
sick-leave due to back pain. Phys Ther 1991;71:283-93.

9 Harkapaa J, Arvikoski A, Mellin G, Humi H. A controlled study on the
outcome of inpatient and outpatient treatment of low back pain. Scand
Rehabil Med 1989;21:81-9.

10 Manniche C, Lundburg E, Chri I, B L, Hesselsoe G. Intensive
dynamic back exercises for chronic low back pain: a clinical twnal. Pain
1991;47:53-63.

11 McQuade KJ, Tumner JA, Buchner DM. Physical fitness and chronic low back
pain. An analysis of the relationship among fitness, functional limitation,
and depression. Clint Orthap 1988;233:198-204.

12 Pocock S. Clinical trials. A practical approach. Chichester; Wiley, 1987.

13 Baker D, Pynsent PB, Fairbank JCT. The Oswestry disability index revisited:
its reliability, repeatability, and validity, and a comparison with St Thomas's
disability index. In: Roland M, Jenner JR, eds. Back pain. New approaches
to rehabilitation and education. Manchester: Manchester University Press,
1989:174-86.

14 Jenson MP, Macfarland CA. Increasing the reliability and validity of pain
intensity measurement in chronic pain patients. Pain 1993;55:195-203.

15 Main CJ, Waddell G. A comparison of cognitive measures in low back pain:
statistical structure and clinical validiry at initial assessment. Pain 1991;46:
287-98.

16 Nicholas MK, Wilson PH, Goyen ]. Comparison of cognitive-behavioural
group treatment and an alternative non-psychological treatment for chronic
low back pain. Pain 1992;48:339-47.

17 Goldberg D. Manual of general health guestionnaire. Windsor. National
Foundation for Educational Research, 1978.

18 Singh S], Morgan MDL, Scott §, Walters D, Hardman AE. Development
of a shuttle walking test of disability in patients with chronic airways
obstruction. Thorax 1992;47:1019-24.

19 Bland JM, Altman DG. Statistical methods for assessing agreement between
two methods of clinical measurement. Lancet 1986;i:307-10.

20 Meade TW, Dyer S, Browne W, Townsend ], Frank AO. Low back pain
of mechanical origin: r ised parison of chiropractic and hospital
outpatient treatment. BM¥ 1990;300:1431-7.

21 Koes BW, Boulter LM, Mameren HV, Essers AHM, Verstegens GMJR,
Hothuinzen D, e al. Randomised clinical trial of manipulative therapy and
physiotherapy for persistent back and neck complaints: results of one year
follow up. BMJ 1992;304:601-5.

22 Surton JR, Farrell PA, Harber V]. H | adaptation to physical activity.
In: Bouchard C, Shephard RJ, Stephens T, Sutton JR, McPherson BD, eds,
Exercise, fitness and health. A consensus of current knowledge. Tllinois: Human
Kinetics Books, 1990:217-43.

23 Astrand PO. Exercise physiology and its role in disease prevention and in
rehabilitation. Arch Phys Med Rehabil 1987;68:305-8.

24 Nutter P. Aerobic exercise in the treatment and prevention of low back pain.
Spine 1987;21:137-45.

25 Dolce J], Crocker MF, Moletteire C, Doleys DM, Exercise quotas, anticipa-
tory concern and self efficacy expectations in chronic pain: a preliminary
report. Paint 1986;24:365-72.

26 Kores RC, Murphy WD, Rosenthal TL, Elias DB, North WC. Predicting
outcome of chronic pain treatment via a modified self efficacy scale. Behav
Res Ther 1990;28:165-9.

27 Bandura A. A self efficacy mechanism in human agency. Am Pxchol
1982;37:122-47.

28 Klaber Moffett JA, Chase S, Portek I, Ennis ]. A controlled study to evaluate
the effectiveness of a backschool in the relief of chronic low back pain. Spine
1986;11:120-2.

20 Keijsers JFEM, Bouter 1M, Meertens RM. Validity and comparability of
studies on the effects of back schools. Physiotherapy Theory and Practice
1991;7:177-84,

(Accepted 8 November 1994)

BM] vorLumE 310 21 JANUARY 1995





