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A survey of 86 UK Physiotherapy Departments
(Anderson, 1978; Sweetman, 1985) indicated that the
most commonly used forms of therapy for low back
pain included exercises, short wave diathermy and trac-
tion. A prospective randomized single blind parallel
group therapeutic trial was organized to include the
three above treatment groups and a subthermal short
wave diathermy control group. 579 patients referred
from general practice to a Rheumatology Out Patient
Department were screened until 400 patients had been
entered into the trial. Treatments were given three
times a week for 2 weeks and the patients were then
seen in the follow up clinic for assessment. There were
no significant differences between the four treatment
groups in the subjective opinions of the patients on
benefit (0.3 <p < 0.4). It was postulated that within
this series of patients there might be cases with dis-
tinctive patterns of back pain which could be shown to
respond differently to the forms of treatment under
study. 301 of the patients from the therapeutic trial had
data suitable for a classification analysis in which
seven distinct patterns of low back pain were recog-
nized. The hypothesis was confirmed when testing
nine treatment outcome measures for interaction be-
tween the four treatment groups and the seven patterns
of back pain when a multivariate significance level of
p = 0.02 was obtained. This indicated that there was a
treatment effect summarizing different responses,
dependent on the ‘diagnoses’. For example, traction
seemed to be most appropriate for patients with the
type 5 pattern in which patients described a paradox
referred to as ‘contralateral’ in which their low back
pain at rest is on one side and yet tests prove tender or
induce pain on the opposite side.
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Introduction

Despite the many forms of treatment available (Grieve,
1981) back pain continues to be one of the commonest
symptomatic problems in the community and a plague
on industry causing disruption through frequent spells
of sickness absence and also results in a heavy toll of
premature retirement. This is presumably because pre-
ventative measures and treatments have failed to stem
the rising tide of back pain problems, with UK sickness
absence due to back pain doubling in each of the last
few decades (National Back Pain Association, 1991/2).
However, there is probably an even more profound
explanation for this failure to control the problem. The
inability to identify distinct types of back problem
within the more common forms of low back pain means
that it is difficult to arrange specific treatment or pre-
ventative measure for specific types of low back pain.
Though this inability to develop a generally acceptable
diagnostic system for the commoner forms of low back
pain has been recognized long term, it seems that few
have come to terms with the effect it has on attempts to
study the treatment of low back pain.

Although there have been studies of particular forms
of back pain including ankylosing spondylitis and the
prolapsed intervertebral disc, these conditions only
represent a small proportion of back problems overall;
and even with these conditions there have been pro-
blems with diagnostic selection criteria.

With respect to the common presentation of back pain
Koes et al., (1991ab) reviewed prospective randomized
controlled trials of exercise (23 trials) and manipulation
and mobilization (35 trials) and showed that there is
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little or no evidence of response to treatment in most of
the studies, which had in the majority of instances been
performed on consecutive cases attending the clinic, the
‘selection’ of cases being made merely on the basis of
‘exclusion criteria’. One of their conclusions was that
future trials should be conducted on distinct ‘well
defined subgroups of back pain patients’ if any progress
is to be made (Koes ef al., 1992).

The present study was conducted before Koes ef al.
published their reviews and opinions. Even then it was
expected that a controlled trial of physiotherapy would
show no significant differences in this unselected
group of back pain patients. However, it was believed
that it would be possible to divide the patients into
sub-group patterns which would show specific respon-
ses to particular forms of therapy, and it was upon
this basis that it was felt that such a study could be
justified.

Method

A postal survey was conducted of major physiotherapy
departments likely to be treating low back pain. The
addresses were obtained using a list of names of Super-
intendent Physiotherapists. They were asked to place
the therapies listed on the card in the order most
frequently used for low back pain. The results of the
survey were used to select the treatments included in
the trial.

Low back pain patients referred from general practice
to the Cut Patient Rheumatology Clinic in the teaching
hospital were first seen by a clinic metrologist using a
fixed protocol and were then seen by the attending phy-
sician. The physicians made their own clinical assess-
ment of the patient and came to a decision as to the
need for further investigation and therapy.

The inclusion criteria for entry into the trial were:

1. The presence at the time of interview of low back
pain which had in part to be within an area bounded by
the inferior costal margins above and the gluteal folds
below, and mid axillary lines laterally.

2. Pain of sufficient severity to warrant physiotherapy.
3. A history of back pain of more than 1 week although
the nature of the hospital clinic tended to select patients
with long standing problems.

4. Adults and teenagers. Patients were not admitted
from the Paediatric Rheumatology Clinic. The youngest
admitted was aged 12 years.

5. The likelihood that the back pain was due to low
back musculoskeletal problems including possible disc
disease. Specific care was taken to exclude pain referred
from abdominal viscera.

6. The agreement of the physician.

7. The agreement of the patient.

The absolute exclusion criteria were:

1. Evidence of serious causes for the back pain includ-
ing fracture, infection or malignancy.

2. Pregnancy.

3. Conditions where musculoskeletal integrity might be
susceptible to disruption either by traction or exercise
including inflammatory arthritis such as rheumatoid
arthritis or bone disease such as osteoporosis or osteo-
malacia.

4. Where the physician suspected the treatments (trac-
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tion and exercises in particular) might precipitate or
exacerbate spinal cord or nerve root compromise.

5. Presence of metal in the region that might be sub-
jected to short wave diathermy including IUD, shrapnel,
and hip prosthesis.

6. When other therapy was thought to be specifically
indicated.

7. Recent (within 6 weeks) steroid injections or oral
steroid therapy.

8. Intercurrent treatment other than routine oral medi-
cation.

The relative exclusion criteria were:

1. Considerable recent improvement in the condition.

2. Too distressed or incapacitated to cope with the out
patient regimen.

3. Other sites of rheumatic pain more severe than the
low back pain.

4. Emotionally or intellectually unsuited to participate
in the trial.

5. Frailty or impaired general health.

6. Regular attendance inconvenient for patient.

7. Previous exacerbation by any of the three treatments.

The following reasons did not necessarily exclude the
patient (physician’s discretion).

1. ‘Sciaticaform’ pain radiating down the legs or ‘crur-
algia’ radiating into the groins.

2. Known causes for the back pain (ie. spondylolysis,
spondylolisthesis, osteoarthritis, pelvispondylitis).

3. Civil or industrial compensation claims.

4. Previous therapy.

5. Previous back operations.

6. Coincidental minor hip disease.

Suitable patients were then asked if they would be
prepared to participate in the study of back pain treat-
ments. Ethical committee approval (EC76/7/8) had been
gained for both the prospective controlled trial as well
as for the use of the metrologist to record the basic
observations. The metrologist supplied those patients
agreeing to participate in the study with a treatment
folder which had been stored face down in a locked
draw. Randomization had been organized by placing
the sequentially numbered treatment folders in random
order according to Documenta Geigy random number
tables. The patient took the treatment folder to the
Department of Physiotherapy to organize the treatment
appointments. The treatment protocols as printed on the
folders are shown in Figures 1-3.

Prone lying with pillow under abdomen and feet
six layers of towelling

pancake coil

Turn on and time in usual manner

Time 20 min

x 3 weekly

Return to doctor at end of second week

Figure 1. Short wave diathermy and control schemes.
The control sub-thermal shortwave diathermy scheme
was identical to the above save that after turning on
and tuning to the point when the patient felt heat, the
patient was then informed that the dose was sub-
thermal and output turned down to minimum.



Patient in lying position with hips flexed to 90°
over stool

Tfaction given with constant pull (10 min)

First week one third body weight

Second week half body weight

x 3 weekly

Return to doctor at end of second week

Figure 2. Traction scheme.

1st 2nd
Week Week

M @
M (@
M @

(2)

Prone kneeling Hump and hollow

Prone kneeling Alternate leg raise
Prone kneeling Alternate arm raise

Prone kneeling Opposite leg and arm

raise
(1) (2)  Crouch lying Bridging
(1) (2  Prone lying Alternate leg raise

Clasp hands behind
back head and shoulder
and both leg raise

(2)  Prone lying

Forehead support Head and shoulder raise

Prone lying

(2

(2) Prone lying Head and shoulder raise

over four pillows

Figure 3. Extension exercises scheme.

Each treatment was supervised by an individual fully
qualified and experienced physiotherapist, so that none
of the patients were treated in groups or classes. For
logistic reasons it could not be guaranteed that the same
physiotherapist would attend all six sessions for each
patient.

Patients could cease attendance for therapy both on
account of exacerbation of their pain as well as for
improvement. Those failing to attend for any treatment
at all and/or failing to attend for follow up were inclu-
ded in the analysis and were not replaced.

At follow up the metrologist did not have the phy-
siotherapy treatment results folder. The protocol for the
follow up assessment was also such that the metrologist
did not make any enquiry as to which type of treatment
had been given. Sometimes the metrologist could not

prevent the patient mentioning some detail that might

go some way towards identifying the treatment given,
though this would not have distinguished the gontrol
subthermal from the therapeutic thermal version of
short wave diathermy. Furthermore the metrologist
could not have been aware of which diagnostic pattern
would be attributed to the patient by the subsequent
computer classification analysis. '
Ttlmje classification study used 301 of the 400 patients
entering the therapeutic trial. These 301 cases had all
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been seen by the same metrologist and physician in
order to reduce inter-observer error and that physician
had made an extra set of observations which helped in
the classification study. Thus the 99 patients not entered
into the classification study were excluded -either
because they had failed to attend for treatment and/or
follow up assessment or had been seen by one of the
other physicians and would thus not have had the extra
classification data. The classification study identified
seven patterns of low back pain (Heinrich et al., 1985,
1986; Sweetman, 1985; Sweetman et al, 1992, 1993).
Details of the selection of outcome measures are also
given in the above references.

The response to treatment was then assessed using
multivariate analysis of variance (MANOVA) to investi-
gate whether the nine main outcome measures could
distinguish distinct treatment response amongst the
seven different patterns of back pain. Multivariate tests
were performed to safeguard against spurious sig-
nificance levels likely to be obtained in repeated testing
on several correlated outcome measures (Bock, 1975).

Results

Of the 86 Physiotherapy Departments contacted in the
postal survey 68 replied (79%) although five of those
that did reply failed to state rank orders. The results
from the 63 departments (73%) that supplied useful
information showed that exercises, short wave dia-
thermy and traction were the most popular treatments
and were thus adopted as the treatment regimens for
the therapeutic trial.

The extension exercises were selected to represent the
exercise treatment group despite the departmental pre-
ference for lumbar isometric flexion exercises (LIFE) as it
was felt that those patients who had a ‘flat’ lordosis
could not sensibly be expected to perform the lordosis
flattening part of the LIFE regimen.

Figure 4 shows how the therapeutic and classification
study populations were derived.

579 patients were screened until 400 had been entered
into the therapeutic trial with 100 in each treatment
group and with each group containing equal numbers
of men and women. Age and back pain severity details

179 excluded
Total 99 not used for
screened classification
579 400 total
trial
301 total used for
classification
Control 100 (=50m + 50f)
SWD 100 (=50m + 50f)
Traction 100 (=50m + 50f)
L Extn ex 100 (=50m + 50f)

Figure 4. Diagram of patient groupings.
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Table 1. Age and back pain severity gradings

Classification
Treatment groups
Total Total Total Not
screen  Excl trial Control  SWD Traction Extn Ex  No fu clsfn clsfn
n 579 179 400 100 100 100 100 51 301 99
Ages
Mean 413 422 41.0 412 404 404 42.0 39.9 41.1 404
SD 14.6 15.0 14.4 14.9 142 14.0 14.7 15.1 143 14.8
Minimum 12 14 12 14 13 18 12 14 12 13
Maximum 79 79 78 78 76 78 77 77 78 77
Severity
Mildest 1 51 19 32 5 8 11 8 6 21 11
2 148 44 104 28 25 25 26 12 85 19
3 141 38 103 25 28 27 23 12 79 24
Worst 4 239 78 161 42 39 37 43 21 116 45

The various patient groups include: all those screened (Total screen), those excluded (Exdl), those entering the trial (Total trial), the
control and treatment groups, those with no follow up (No fu), and those whose data were used for the classification analysis (Total
Clsfn), and those from the trial not included in the classification analysis (Not clsfn). The low back pain severity peak gradings by
impairment of activity for present episode were: 1. pain made it difficult to dress (esp. putting on footwear); 2. pain can make it difficult
to get about (i.e., walking); 3. back pain and/or sciatica exacerbated by cough, sneeze or strain; 4. bedridden.

SWD, short wave diathermy; Exin Ex, extension exercises.

for all groupings including the 400 patients entered into  these subjects it was noted that the patients had often
the therapeutic trial are shown in Table 1. There were  failed to have initial tests and had failed to reattend.
thus 179 patients who were screened and not entered Table 2 shows some baseline characteristics for the
for reasons covered by the exclusion criteria. For some  patients in each of the treatment groups, and as each
patients there were multiple reasons for exclusion but in ~ treatment group had 100 patients, the figures can be
this analysis the most important reason was selected so ~ read as percentages. The tabulations are by and large
that only one reason for exclusion is given per patient.  self-explanatory and indicate that the randomization
For 39 their back pain was already improving or better. ~ procedures had resulted in a similar constitution of the
In 15 the back pain was too bad to participate or other ~ four groups with no significant differences.

treatment was indicated. In 28 other sites of pain such The therapeutic trial was analysed by intention to
as cervicai, dorsal or coccygeal spinal pain or hip, knee  treat and the 400 patients included 51 (12.8%) who
or ankle pain predominated. Four patients were thought  failed to attend for follow up. From amongst these 51
to be too anxious to participate or did not appear able  patients there were 29 who attended for some treatment
to understand some of the questions. It was too far to  but failed to attend for follow up assessment and 22
travel for treatment or patients were unable to take time =~ who failed to attend for both the treatment and the
off work in 19 cases. Fighteen had already had one or  follow up assessment.

more of the treatments with exacerbation or no The results of the therapeutic trial are shown in Table
improve-ment or were fearful of one of the three 3 judged in terms of the patients’ opinion as to the effect
options. For 11 the evidence for neurological deficit  of the treatment (worse, same, better) which was descri-
prompted the physician to exclude the patient from the  bed as the subjective opinion of efficacy (EFFS). There
trial. Twenty-four were excluded on account of serious ~ was an overall trend to improvement (sig p < 0.0001):
or potentially serious pathology with cases of carcinoma ~ 43% said they were better, 29% said there had been no
of the breast with metastases; a suspected pancoast change in their condition, and 15% said they were
tumour; osteoporosis with vertebral collapse; an 12/3  worse. For 13% there was no follow up. There was no
vertebral anomaly on X-ray; four requiring investigation significant difference in response between the four treat-
on account of findings such as elevated ESR or enlarged ~ ment groups. The items that show interesting deviations
liver; three with polyarthropathy; eight with potential from the expected but which do not reach significance at
abdominal pathology including two men with haema-  the 0.05 level are the 49 made better by traction (6.5
turia and three women with intermenstrual or post-  patients more than expected) and related to this obser-
menopausal haematuria, pyelonephritis, another renal  vation there were fewer made worse by traction. There
problem, and tenderness in the left iliac fossa; and some  were 21 made worse by exercises (5.5 patients more than
nuscella.neous.conditions such as malaria, and Behget's expected) and yet fewer than expected failed to attend
and Reiter’s disease. This list of pathology presenting to  for treatment and follow-up in the exercise group.

a back pain clinic perhaps represents a cautionary note There were several other indicators that were also
suggesting that an orthodox medical assessment is  used as measures of outcome in response to treatment.
appropriate prior to undertaking therapy for back prob- The patients were asked how their back pain felt at the
lems. For 21 cases the reasons were not recorded and in follow up visit compared with the initial visit. This is
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as percentages

Variable or characteristic
i Control SWD Traction  Extn Ex
uration of present episode
Weeks (less than 5 weeks) 31
Months (5 weeks +) 52 % P o
Years (10 months +) 17 ?g > T
\ 22
Progre:ssmn of back pain in last month: !
Getﬁ_ng worse . 44
Staymg much the same 30 gg % 2
Some improvement 26 30 gg %
Weather can affect back pain 30 40 34 1::’9
. . . 9
Pain causes difficulty getting off to sleep 51 45
oy 49 41
eaviness
No heaviness 6 4 5
Minimum :
Light occasionally g; gg = P
Light sustained 4 4 3 4
Heavy occasionally 25 15 lg ;
Heavy sustained 8 12 12 1?
Work status
Working
Light work 31 2 13 26
31 29 18 26
Off work 27 26 34 28

Extent of sciatica
(pain down leg)

Hiac crest 19
Butiods . % R
Gluteal fold 3 2 4 6
Mid thigh 17 18 13 17
Kr_xee 10 8 8 4
Mid calf 3 7 12 8
Ar;kle /heel 23 19 23 16
Mid tarsal 0 2 2 3
Big toe 12 7 7 3
Little toe 9 8 10 11
8 14 7 4

Absent knee or ankle reflexes

SWD, short wave diathermy; Extn Ex, extension exercises.

not necessarily the same as the effect of treatment Inter
vening mishaps could have made them worw by the

Table 3. Patients’ opinion of EFFect (subjective) of
time they were seen at follow up even if treatment had

treatment (EFFS)
helped. Some found the treatment paimtul but despite
Better  Same Worse . No follow  Total thisp eventually seemed to gain bemgﬁt, Agam, mw it":aig
“p nificant difference was shown by this measure or when
outcome was measured comparing inihal versus follow
Control 37 32 » 16 100 up data for such variables agm pain on the subjective -
SWD. 39 34 B 12 100 10 pain scale, lumbar sagittal mobility, touch toes gap or
Traction 49 s IS 15 100 reduced straight leg raise. The comments made by the
BExercises 45 26 21 8 100 physiotherapists at each of the patwents’ attendances

Total 170 117 62 51 400 have been documented elsewhere (Sweetman. 1485

1t is intended to publish further details of the outcome
criteria and severity measures. The mapnfy ot the

%2 =105; 9 df; 0.3 < p < 0.4; not significant.
Journal of Orthopaedsc Rheumatobogy o o 1991 ol
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outcome measures were calculated as the difference
between observations made at the initial and follows up
visit, and were thus called ‘change’ variables. The short
list of nine most useful outcome measures include the
subjective effectiveness; change in difficulty in getting
off to sleep; change in area of lumbago; change in extent
of sciatica; change in count of number of directions of
back movement that caused pain; change in count of leg
tests that caused pain; change in the ipsilateral and con-
tralateral indices which measure whether tests were
painful or tender on the same or opposite side to the
side of pain at rest, and change in straight leg raise.

The patterns identified in the classification analysis
are in some cases believed to represent conditions as
distinct as pelvispondylitis (pattern 2), facet joint osteo-
arthrosis (pattern 4), lower lumbar instability (pattern 5),
and nerve root irritation or nerve root compression
(patterns 1 and 7) respectively.

Multivariate analysis of variance (MANOVA) was
employed to study the respective effects of the different
treatments on those 301 patients in whom there were
sufficient data to formulate a ‘pattern diagnosis’.

For this smaller size population of 301 patients in the
classification study there was only one case given. trac-
tion with the pattern 7 syndrome and so this cell was
excluded in the MANOVA analysis. This imbalance
occurred in the process of reducing the numbers from
400 in the trial to the 301 classifiable patients. For all
intents and purposes an absent reflex is synonymous
with pattern 7, and there were 38 such patients in the
400 patients entering the trial. The last row in Table 2
shows a sufficiently well balanced allocation of such
cases to each of the treatment groups and suggests that
there was no bias against entering such patients to the
traction regimen. One would have expected about nine
or 10 patients (38 + 4 = 9.5) per treatment group, and in
practice there were seven in the traction group, eight in
the control group, nine in the exercise group, and 14 in
the short wave diathermy group.

Furthermore sciatica radiating to the toes (69 such
cases) is another feature which might have suggested
nerve root compression due to disc prolapse, and again
there is no evidence of avoidance of allocation of such
cases to traction, with 17 expected in each cell (69 ~+~ 4 =
17.25). In practice 14 were allocated to the exercise
regimen, 15 to short wave diathermy, 19 to traction, and
21 to control.

The nine best outcome response criteria (change
measures) were used to test for interaction between the
seven diagnoses (patterns) and the four treatment
groups. A multivariate significance level (Bock, 1975) of
0.02 was obtained (Table 4). This indicates that there was
a treatment effect due to differing responses dependent
upon the specific diagnoses. Details of this are shown. in
Table 5. For instance, traction seemed to be most appro-
priate for patients suffering from pattern 5 (the ‘con-
tralateral’ syndrome) in whom there was pain at rest on
one side of the back and yet tender signs or pain induced
on the opposite side with tests. It is thought that some of
these patients may have an element of instability in the
lower back. Short wave diathermy seemed better for
patients with pattern 2 (the ‘switching’ syndrome) in
whom the side of pain could switch between episodes.
This phenomenon can be seen in patients with pelvis-
pondylitis.
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Table 4. Multivariate analysis of variance (MANOVA) on
the nine treatment response variables for the seven
diagnoses and the four treatments

Two way MANOVA for classification sample (n = 301)

Source df Wilks Lambda p
Diagnoses® 5 0.522 0.00°
Treatments 3 0.846 0.04

Diagnoses x treatments 15 0.503 0.02

?Significance level <0.01.
*The pattern 7 group was excluded from the analysis since only
one patient received traction.

Although the treatment groups in this trial were
probably the largest of any comparable study, the ana-
lysis using the single subjective outcome criteria without
attempts to distinguish patterns of back pain failed to
show significant differences between the treatment
groups. Once the patients were subdivided amongst the
seven patterns/diagnoses, the treatment groups became
much smaller. There is now a need to conduct further
controlled trials of these and other types of treatment in
larger numbers of patients with each of the different
patterns/diagnoses to see if the indications of diagnosis
specific response to treatment shown in this study can
be confirmed.

Discussion

The main objective of the study was to see if distinct
patterns of low back pain could be identified amongst
patients presenting with common forms of low back
pain. Only a small proportion of low back pain patients
can be given a generally accepted diagnosis (Dillane et
al., 1966) and the majority of patients are only given
non-specific descriptive labels.

At the time of planning this research it was recog-
nized that previous therapeutic trials had tended to
indicate little evidence of benefit comparing active treat-
ments with control regimens in studies which were con-
ducted on series of patients with little or no attempt to
distinguish distinct types of back pain. Factors affecting
selection of patients and different sets of exclusion
criteria also meant that the previous studies proved
difficult to compare.

It seemed reasonable to assume that if there were dis-
tinct patterns of symptoms and signs within the
spectrum of back pain commonly presenting, it might
then be expected that different treatments would have
different effects on the different patterns of back pain.

In view of the existing confusion over diagnostic
methods and the lack of a generally acceptable classifi-
cation it was understandable that research into classifi-
cation tended to be given less priority than therapeutic
trials, presumably because it was thought that immedi-
ate benefits would accrue if a particular treatment was
found to work. In order to take the matter further it was
apparent that a therapeutic trial would have to be
organized in order that a classification study could be
incorporated at the same time.



Table 5. Specification of the di
e diagnoses against treatments in i
( t .
each of the seven patterns/ diagnostic groups are given separiilc)trl o The one wa

Randomized controlled trial for low back pain

y MANOVA of treatment effects for

Pattern . Multivari ioni
S, riate significance level,
go,. Nz;{ne and ample size Pairwise treain?fnfgroup ig;tiasts
¢ implicati .
plication) Control SWD  Traction Extn Total  Ouverall Tra/  Tra/ Tra/ SWD/ SWD/ Ext/
_— Ex SWD Ext Con Ext Com Con
ca 15 14 15
7 Sciati 15 29 0.04 0.00* 0.3
Sciatica and 3 2w s o Moo 035 0038 035 031 022
2k st reflex 0.34 0.06 0.01
witching 8 1
g spondylitis) 11 12 4?2 0.06 0.01 087 081 0.00* 012 0.62
ymmetrical 10 4
) gsyltﬂgmtric 0n) 13 9 36 0.04 0.10 0.02 019 0.15 0.32 0.31
ontrabend 9
S gfacet OA) 8 7 6 30 001 001 001 001 056 014 031
ontralateral 5 a 2 a
) giﬂStability) 3 5 9 22 0.00 0.00 0.00* 0.00* 040 0.33 0.22
ew si 21
gns 20 20 22 83 0.05 0.05 0.16 0.02 0.09 0.63 0.35

(? dorsolumbar)

“Significance level <(0.01.

€ pattern 7 group was excluded from this analysis as only one patient received traction.

Info_rmation concerning response to therapy was not
used in thg classification study and only data available
from the initial assessment were used. We had won-
d?.red whether response to treatment might be useful for
diagnostic purposes and this was inspected and
although an effect was evident, the symptoms and signs
at presentation proved far more useful in constructing
the diagnostic classification.

It can be seen that attempts were made to include

several aspects of research design to answer a number
of questions. Research design can have far reaching con-
sequences and Fletcher and Fletcher (1979) observed, on
reviewing articles in the New England Journal of Medicine,
Journal of the American Medical Association and the Lancet,
that research design was weak and getting worse. Fur-
thermore, the extent to which analysis can be carried
out may also have a bearing on useful findings. Ander-
son and Phillips (1981) analysed the results of the multi-
centre trial of back pain treatment of Doran and Newell
(1975) and were able to obtain further useful informa-
tion concerning prognostic factors.

Within this context the results of this study are
thought to be of help in four particular ways. Firstly, it
did seem from most of the previous studies that there
was little prospect of showing any objective evidence to
justify the continued use of the more commonly used
forms of physiotherapy. That we have been able to
show some diagnostic specific responses to treatment
gives new hope that we can improve our ability to pre-
scribe specific treatment for specific conditions in this
area of rheumatic morbidity. Secondly, and perhaps
equally as important, the results seem to afford an
element of validation for the classification system, in
that the seven patterns identified seem to have some
bearing on the response to treatment. It is bel_ieved that
a classification system that proves useful in this manner,
and which has also been subjected to reproducibility
studies may help to elucidate some of the mysteries and

uncertainties that have for a very long time surrounded
the management of common low back pain problems.
Thirdly it is also felt that this study showed how a ther-
apeutic trial can serve purposes other than solely com-
paring efficacy of selected treatments. The numerical
analyses (CLUSTAN cluster analysis and MANOVA)
employed in this study are in essence standard techni-
ques but promise further insight than that provided by
standard contingency table analyses alone. Finally now
that a fully worked example has been provided it
should be much easier to design studies so that as much
attention can be expended on selecting variables that
give indications of diagnosis, severity, prognosis, and
outcome as is spent on specifying components of treat-
ment and the control regimens.

It is hoped that the suggestions implicit in the pair-
wise treatment comparisons (Table 5) might provide the
basis for selecting treatments for further study There
were also a good number of contrasts that showed little
evidence of distinctive response to treatment in given
patterns, and this information might help researchers
avoid such studies in order to tackle more promusing
comparisons.

Examples that seem worthy of further studv are
where short wave diathermy seemed to help more
patients, but where exercises made more patients worse
in the pattern 2 group, which is thought to represent
pelvispondylitis. Furthermore in pattern 1 with patients
showing unilateral persistent sciatica without foss of
lower limb reflex, more patients improved with traction
and fewer with short wave diathermy, and this parti-
cular contrast appeared to be significant. The response
to traction in the group thought to have lumbar mstabil-
ity (pattern 5) was of particular interest. _

It is important to stress that larger groups 0f pabents
with the different patterns of low back need to be enrol-
Jed in further such trials of different forms of treatment
before definitive statements can be made as to the
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respective merits and risks of the different sorts of treat-
ment.

Conclusion

As expected, a randomized trial of different forms of
physiotherapy showed no obvious differences between
the treatment and control groups. A reproducible classi-
fication system which was developed distinguished
seven patterns of low back pain and using nine outcome
criteria it was shown that there was a statistically sig-
nificant response to the various forms of treatment
dependent upon diagnosis which had in effect been
hidden in the original ‘simple’ analysis. It is hoped that
this result will encourage further examination of the
various forms of therapy which showed significant
benefit in the defined patterns of commonly presenting
forms of low back pain.
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A randomized controlled trial of exercises
short wave diathermy, and traction for ’

. low back pain, with evidence of
diagnosis-related response to treatment

B.]. Sweetman, I. Heinrich and J.A.D. Anderson
Departments of Commuaiity Medicine and Rheumatology, Guys Hospital, London, UK

survey of 86 UK Physiotherapy Departments
inderson, 1978; Sweetman, 1985) indicated that the
-QSt_commonly used forms of therapy for low back
ain included exercises, short wave diathermy and trac-
on. A prospective randomized single blind parallel
"oup therapeutic trial was organized to include the
iree above treatment groups and a subthermal short
‘ave diathermy control group. 579 patients referred
'om general practice to a Rheumatology Out Patient
‘epartment were screened until 400 patients had been
ntered into the trial. Treatments were given three
mes a week for 2 weeks and the patients were then
een in the follow up clinic for assessment. There were
10 significant differences between the four treatment
jroups in the subjective opinions of the patients on
renefit (0.3 <p <04). It was postulated that within
his series of patients there might be cases with dis-
dinctive patterns of back pain which could be shown to
respond differently to the forms of treatment under
study. 301 of the patients from the therapeutic trial had
data suitable for a classification amalysis in which
seven distinct patterns of low back pain were recog-
nized. The hypothesis was confirmed when testing
nine treatment outcome measures for interaction be-
tween the four treatment groups and the seven patterns
of back pain when a multivariate significance level of
p = 0.02 was obtained. This indicated that there was a
treatment effect summarizing different responses,
dependent on the ‘diagnoses’. For example, traction
seemed to be most appropriate for patients with the
type 5 pattern in which patients described a paradox
referred to as ‘contralateral’ in which their low back
pain at rest is on one side and yet tests prove tender or

induce pain on the opposite side.
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Introduction

Despite the many forms of treatment available (Grieve,
1981) back pain continues to be one of the commonest
symptomatic problems in the community and a plague
on industry causing disruption through frequent spells
of sickness absence and also results in a heavy toll of
premature retirement. This is presumably because pre-
ventative measures and treatments have failed to stem
the rising tide of back pain problems, with UK sickness
absence due to back pain doubling in each of the last
few decades (National Back Pain Association, 1991/2).
However, there is probably an even more profound
explanation for this failure to control the problem. The
inability to identify distinct types of back problem
within the more common forms of low back pain means
that it is difficult to arrange specific treatment or pre-
ventative measure for specific types of low back pain.
Though this inability to develop a generally acceptable
diagnostic system for the commoner forms of low back
pain has been recognized long term, it seems that few
have come to terms with the effect it has on attempts to
study the treatment of low back pain.

Although there have been studies of particular forms
of back pain including ankylosing spondylitis and the
prolapsed intervertebral disc, these conditions only
represent a small proportion of back problems overall;
and even with these conditions there have been pro-
blems with diagnostic selection criteria.

With respect to the common presentation of back pain
Koes ef al., (1991a,b) reviewed prospective randomized
controlled trials of exercise (23 trials) and manipulation
and mobilization (35 trials) and showed that there is
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