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Abstract

This study investigated the factors affecting recovery
from low back injury. The study population was
designed to be representative of patients presenting
with back pain following soft tissue injury. A minimum
follow up rate of 90 percent was achieved with a length
of elapsed time from the injury of up to five years.
Three established methods of assessment of disabil-
ity and functional capacity (The Oswestry disability
scale, The Waddell disability scale and The Waddell
physical impairment rating) were compared o each
other and a new scale (The Low-Back Outcome Scale)
for the measurement of a patient’s performance in
employment, social activities and activities of daily liv-
ing. The relationships of these scales to employment,
psychological disturbance and other factors were
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defined. The Outcome Score designed for use in this
study provided a comprehensive and discriminating
assessment of patient function.

Compensation (particularly lump sum claims),
psychological disturbance at review, time off work, and
age at injury were important factors in recovery; the
diagnosis, type and severity of injury, migrant status
and neurological deficits were not.

Eight psychometric instruments were examined, and
the combination of The Zung Depression Scale and The
Modified Somatic Perception Questionnaire was found
to be the most accurate in determining the presence of
psychological disturbance in patients with low back
pain.



Introduction

In the United Kingdom (UK) half of a randomised sam-
ple of the entire population had at one time or another
suffered from back pain, and one fifth of those reporting
pain had had time off work in the preceding year
(Fairbank 1986). Amongst 2,000 cases of compensated
back injuries in Canada the average time off work was 74
days, and 10 percent were off work for more than 6
months (Rossignol et al. 1988). In 1987 in the USA, 5
million people were disabled due to low back pain and a
further 12 million had impairment; compensation and
medical costs due to back pain in 1984 were $7 billion
(Frymoyer and Cats-Baril 1987).

The mechanism of injury is variable. In Denmark the
most common injury declared in compensation cases in
men was object handling (Josefsen et al. 1987), but in the
United Kingdom falls were the most frequent (Troup et
al. 1981). Certain types of injury such as jerking or slip-
ping injuries increase the risk of injury and the risk of
disability (Magora 1973, Molumphy et al. 1985, Kelsey
et al. 1984, Manning and Shannon 1981).

Many previous investigators have drawn patients from
pain clinics or from current attenders in orthopaedic or
spinal clinics; as a consequence their results were heavi-
ly weighted to patients with chronic pain and often failed
to include any patients who had recovered from a low
back injury. In an attempt to study a cohort of patients
taken from general practice, Piterman and Dunt (1987)
achieved a follow-up rate of only 63 percent.

In patients with back pain, the apparent results of treat-
ment are influenced by the outcome measure used
(Howe and Frymoyer 1985). Subjective measures gave a
higher proportion of successful results than objective
measures. Further, disability measured by employment
capacity, sporting ability, or social function may not
directly equate with bodily impairment. A grossly
impaired paraplegic may function well in his work and
social life, where a “back injured” patient with far less
impairment may function poorly.

Two disability scores for the assessment of patients
with back pain have been published (Fairbank 1980,
Waddell and Main 1984), but not compared with one
another. Both systems are self report scores and are thus
affected by the patient’s perception of pain and his desire
to undertake the activities indicated. Neither include
employment or more complex social activities. A physi-
cal impairment measure was devised by Waddell and
Main (1984) in an attempt to measure bodily impairment
directly. It may, however, be influenced by the co-opera-
tion of the patient during the physical examination, and
the reliance on examination findings also introduces the
possibility of observer error.
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A number of factors may influence the morbidity of
injuries to the back, but there is no general agreement on
their relative importance. The severity of the injury and
the initial treatment would seem to be of importance, but
in most studies this has not been assessed. Social group-
ing and immigrant status exert an influence on recovery
from low back injuries, although the association of
immigrants with prolonged recovery periods may be due
to the large numbers of manual workers in this group
(Hewson et al. 1987), but this has not been confirmed.
Compensation has been regarded as an important factor
in the recovery from low back pain since Rigler coined
the term “compensation neurosis” in 1879 (Parker 1977).
Compensation influences the results of treatment
programs (Krusen and Ford 1958). The effect of settle-
ment on recovery is controversial. Miller (1961) claimed
that many of the compensation patients will lose their
psychological symptoms and retum to work shortly after
settlement. Other authors have disputed this view
(Mendelson 1982, Tarsh and Royston 1985).

Psychological disturbance has been noted in many
patients with back pain (Dzioba and Doxey 1984,
Mendelson 1984, Waddell et al. 1984) and may impede
recovery. A relationship between psychological distur-
bance and litigation has been proposed, although the
incidence varies with the framework of the observer
(Miller 1961, Parker 1977, Repko and Cooper 1983).

Many of the psychometric instruments in current use
were not devised in back pain populations (Zung 1965,
Zigmond and Snaith 1983, Pilowsky and Spence 1983)
and although many have been tested in such populations
most of these validation studies were performed in
patients with chronic back pain (McCreary et al. 1979,
Pheasent et al. 1979, Ransford et al. 1976), and no study
has included patients who have recovered from their
back pain. The assessment of psychometric instruments
in patients with pain or illness is also made difficult as
physical limitations may be confused with psychological
symptoms in some questions (Watson 1982, Zigmond
and Snaith 1983).

The purpose of this investigation was to study in a
controlled fashion the factors affecting recovery from
low back injury. It was hoped to provide information on
the clinical assessment of physical and psychological
disability after low back injury, and to provide data from
a controlled group of patients on the natural history of
such injuries. It was anticipated that this data will allow
the determination of the role of the various factors in the
recovery from low back injury.

Some of the data have been published by Greenough
and Fraser (1989, 1991, 1992)
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Methods

Study design

The study was a retrospective cohort study which was
controlled for the presence of compensatton. A cohort
of patients was included from each of the years 1983 to
1987. The period of review was from December 1987
to June 1988, thus cohorts with follow up of one, two,
three, four, and five years were generated. Each cohort
contained an equal number of men and women, each
with an equal number of compensation and non-com-
pensation cases. Only patients who definitely related
their back pain to a specific incident were enrolled.

The study was based on the practice of a single ortho-
paedic surgeon in Adelaide, Australia, RD Fraser, with
a predominant interest in spinal surgery. The patients
were referred from a number of sources. The source of
referral showed a different pattern in the compensation
patients as compared with the controls, and between
men and women (Table 1).

Commencing with the first of February for each of
the five years 1983—-1987, the names of consecutive
patients with a complaint of back pain seen for the first
time (the primary consultation) were obtained from the
daily consultation records. The notes of these patients
were then examined. Plain radiographs of the lumbo-
sacral spine were available for all patients at the pri-
mary consultation. Throughout the period from which
the patients were selected the treating surgeon had used
a proforma history and examination record for patients
with back pain. These records contained a question-
naire which had been completed by the patient on his
arrival for primary consultation consultation and had
subsequently been used by the surgeon to record other
facets of the history. The examination record consisted
of a second proforma completed for each patient. Only
first time attenders who definitely related their back
pain to a specific incident and whose pain started with-
in one week of this incident were eligible for entry into

the study. Patients were then excluded if the medical
records of the primary consultation were incomplete, if
they had sustained any fracture or dislocation of the
spine, had undergone spinal surgery subsequent to the
injury or were not of working age at the time of injury.
Working age was defined as 18-60 years for women,
and 18-65 for men. In addition patients living more
than 100 km from Adelaide at the time of injury were
excluded.

Of the primary consultations, 30 percent were com-
pensation patients and the rest were private. In the com-
pensation cases 52 percent of the consultations were
eligible for inclusion, but in the noncompensation
patients only 14 percent. This difference was wholly
explained by the lack of an identifiable incident in 44
percent of non compensation patients but only in 5 per-
cent of compensation patients. The other exclusions
comprised patients who had had surgery (15%), miss-
ing records (13%), patients who did not have back pain
(7%), patients living more than 100 km from Adelaide
(6%) and patients not of the correct age (3%). Men
comprised 56 percent of the patients but whereas in the
noncompensation patients the sexes were evenly divid-
ed, in the compensation cases men comprised 65 per-
cent of the consultations. There was no difference
between the sexes in the eligibility for inclusion in
either the compensation or the noncompensation group.
Over the patient selection period there were no changes
in eligibility pattern except that missing records were
more common in the earlier years.

Eligible patients from each year were classified into
one of four categories: male compensation, male non-
compensation, female compensation, female non-com-
pensation. The first 15 patients in each category were
forwarded into the study. Thus 60 patients were select-
ed from each of 5 years, making 300 patients in all. To
achieve this, 2,857 case records were examined.

Table 1. Source of referral of the study population. Number, percentages

Comp. Noncomp.

Referral

Men Women All patients

General practitioner 88 114
Other orthopaedic surgeon 27 13
Second opinion 24 7
Miscellaneous sources 6 8

145 142

Sum

142

100 102 202 70
24 16 40 14
12 19 31 11

6 8 14 5
145 287
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Information from the primary consultation

On the proforma history card the distribution of the
pain on presentation was recorded by the selection of
one of five choices: back, hip/buttock, leg, all of these,
and neck. There was a small overrepresentation of
initial pain in the back and leg in the compensation
group (Table 2}.

The type of injury, nature of the pain, aggravating
and relieving factors, ability to work, play sport or
exercise, and the need for rest each day were recorded.
The initial treatment(s) received following the injury
and before the primary consultation were also recorded.
The most frequent was physiotherapy (90% of
patients), followed by chiropractic treatment (40%),
surgical corset (20%), hospital bed rest (17%), traction
in hospital (15%), acupuncture (12%) and epidural ster-
oids (9%). The median number of therapies received, 2
(0-6), was the same for the compensation and noncom-
pensation patients.

There was a difference between the compensation
and noncompensation patients in the provider of the
initial treatment of their back injury (Table 3). The most
common provider of initial treatment was the general
practitioner in both groups.

There was also a difference in the timing of the initial
therapy. 66 (53 %) of the compensation patients sought
treatment within a day of the accident, compared with
28 (22 %) of the noncompensation patients (Table 4).
There were no differences in the timing of initial thera-
py between the sexes in either group.

The examination findings were recorded on a second
proforma. Build and posture were noted, together with
tenderness and the range of spinal movement. A full
neurological examination was recorded. Neurological
deficit was defined as the loss of a reflex or weakness
of a specific muscle or group of muscles but not loss of
sensation. 59 patients (39 women and 20 men; P <
0.01) had nevrological deficits at the time of primary
consultation without differences in distribution
between compensation and noncompensation patients
(Table 5).

At the primary consultation two psychometric instru-
ments were employed. The patient completed a pain
drawing (Ransford et al. 1976) and the non-organic
physical signs of Waddell et al. (1980) were also
recorded.

Review

Outcome measures. The following standard outcome
assessments were completed for each patient: The
Waddell Disability Score (Waddell and Main 1984), the

Table 2. Initial pain distribution. Number, percentages

Pain

Comp. Noncomp. Men Women All patients
Back 35 46 43 38 81 28
Hip 30 25 29 26 55 19
Leg 36 46 41 41 82 29
All 42 25 27 40 67 23
Neck 2 0 2 0 2 1

P < 0.05, Chi-square

Table 3. Provider of initial therapy following injury. Number,
percentages

Provider Comp. Noncomp. Total
General practitioner 82 99 181 70
Casualty department 22 9 31 12
Physiotherapist 2 12 14 55
Chiropractor 6 7 13 5
Works medical officer 9 0 9 35
Works nurse 8 1 9 35
1 0 1 0.5

Flying doctor

P < 0.0001, Chi-square

Table 4. Timing of initial therapy. Number, percentages and
cumulative percentages

Initial therapy

Comp. Noncomp.
Immediate 32 26 26 17 13 13
Same day 34 27 53 1 9 22
Following day 28 23 76 21 17 39
Within first week 21 17 93 3 25 64
Within first month 6 5 98 13 10 74

After first month 3 2 100 32 26 100

P < 0.0001, Chi-square

Table 5. Diagnosis and neurological deficit. Number, per-
centages

Diagnosis n

With neurological deficit

Disc prolapse 43 19 44
Disc. pain 131 22 17
Spondylol. 19 4 21
Facet arthrosis 43 2 5
Soft tissue str. 31 5 16
Other 24 7 29
All patients 287 59 21

Oswestry Disability Score (Fairbank et al. 1980), and
the Physical Impairment Rating (Waddell and Main
1984). These three instruments were devised for the
measurement of disability and impairment in low back



Acta Orthop Scand (Suppl 254) 1993; 64

Table 6. Low-back Outcome Scale® Maximum 75 points

l/ll
8.
=
(17

Factors scoring 9 points
Current pain 7-10 0
{visual analogue) 5-6 3
3-4 6
0-2 9
Empioyment unemployed 0
(Housewives related part time 3
to previous abilities)  full time lighter work 6
full time origina! work 9
Domestic chores none 0
/"odd jobs” a few but not many 3
most, or all but more slowly 6
normally 9
Sport/active none 0
social (dancing) some, much less than before 3
almost as much as before 6
back to previous level 9

Factors scoring 6 points

Resting resting more than half the day 0
resting about half each day 2
little rest needed, occasionally 4
no need to rest 6
Treatment/consultation more than once a month o]
about once a month 2
rarely 4
never 6
Anaigesia several times each day 0
almost every day 2
accasionally 4
never &
Sex lite severely affected / impossible 0
moderately affected / difficuit 2
mildly affected 4
unaffected 6
Factors scoring 3 points
Sleeping severely affected / impossible 0
Walking moderately affected / difficut 1
Sitting mildly affectad 2
Travetling unaffected 3
Dressing

pain populations and have been validated in previous
studies (Fairbank et al. 1980, Waddell et al. 1982,
Waddell and Main 1984, Waddell et al. 1986, Triano
and Schultz 1987, Waddell 1987).

In addition a new Outcome Scale was devised and
applied to each patient. This scale is scored from 0 to 75
(Table 6). Each factor is scored on a four point scale to
avoid an average option. Pain and active activities are
weighted more than treatments and rest required, which
in turn are weighted more than passive activities. An
important feature of the scale is the attempt to relate the
present abilities to previous capacity. In sport for exam-
ple a regional player who is able only to resume play at
a social level cannot be said to have recovered. It is
important to note that the Outcome Scale has an inverse
relationship to the foregoing disability and impairment
scales; increasing disability on the Outcome Scale is

n

Table 7. Short Outcome Scale. Maximum 26 points

Current pain

continuous 0
intermittent 6
Employment not able to work 0
able to work 6
Resting resting more than half theday 0
resting about half each day 1
little rest needed, occasionally 2
no need to rest 3
Three factors scoring 2 points each
Sport unable to undertake 0]
Exercises able to undertake 2
Having fun

Five factors scoring 1 point each

Sitting makes the pain worse 0
Standing does not make the pain worse 1
Walking

Lifting

Twisting

indicated by a reduction in the score.

In order to make use of the data from the primary
consultation a short Outcome Scale was devised (Table
7). Questions on the proforma completed by the patient
at the primary consultation were repeated in exactly the
same format in the questionnaire used at review.

Examination. The examination was undertaken
under standardised conditions using a proforma record-
ing system, including a clinical examination of the neu-
rological system of the lower trunk and legs. Lumbar
flexion was measured as the increase in length in centi-
metres during full flexion of a 15 cm vertical line drawn
in the mid line and based 5 cm distal to the dimples of
Venus after Rae et al. (1984). The inappropriate signs of
Waddell were recorded.

Follow up. Follow-up intervals for each patient at
review were calculated from the date of the accident,
and where applicable from the date of settlement of the
compensation claim. The time of attendance for each
patient was on average 80 minutes. The patients were
interviewed and examined by the investigator who, as
he at no time had been involved in the patients’ treat-
ment, constituted an unbiased observer.

The importance of a complete follow up was recog-
nised. 31 patients had changed address since being
seen. At the end of the study all but five of these
patients had been located. Patients were contacted
twice by letter and then by telephone. 192 patients
(64%) attended after the first letter (in 5 patients who
did attend it was not recorded at which stage they
attended). 98 patients (33%) did not respond to the first
letter. Of these, 22 responded to the second letter and 55
(18%) attended after being contacted by telephone. 3
patients returned the questionnaire but would not
attend, and 10 of the 18 patients who were contacted
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but refused to take part were prepared to answer some
questions on the telephone. In total 274 patients (91%)
attended for review and a further 13 completed written
or telephone questionnaires (total 96%). The informa-
tion available on the latter 13 patients was incomplete,
therefore in the tables the number of patients varies
slightly according to the parameter being illustrated.

The median follow up from the accident for the male
compensation group was 52 (13-192) months and for
the male noncompensation group was 56 (12-332)
months. For the women it was 47 (16-156) and 53
(9-300) months, respectively.

Interval. The median interval between the incident
and the primary consultation for all patients was 10
(0.5-294) months with no differences between the
sexes or between compensation groups. The source of
referral had no influence on the median interval
between the injury and the primary consultation.

Age at injury. The median age at was 34 (18-64)
years for men and 38 (18-60) for women with no
differences between compensation groups.

Pain. The current pain distribution, aggravating and
relieving factors were noted. Pain was recorded using a
standard 10 cm visual analogue system with anchors of
no pain at all and worst back pain imaginable.

Type of injury

The type of injury was classified without regard to the
degree of violence (Table 8). Although no differences
were observed between the sexes, there was a differ-
ence in distribution between the compensation and the
control groups (P < 0.001, Chi-square).

Slip. The patient slipped on a surface but not down a
step or drop, without falling to the ground.

Impact. The patient suffered a direct impact to the
back. This could be due to direct trauma where the
patient was struck by an object, or indirect trauma for
example in a rear end motor vehicle collision.

Jerk. The patient received an unexpected jerk or
strain during an activity, usually lifting or pulling.
Examples inciuded lifting an object when some other
support suddenly gave way, or pulling a crow bar which
slipped out of position.

Lift. The incident occurred during a lifting procedure
but excluding any sudden jerk.

Twisz. This included any form of twisting injury but
excluded lifting objects from one side (classified under
lifting). Examples included reaching for a map on the
back seat of a car, twisting to reach into a confined
space under a sink and playing certain ball games e.g.
squash (without collision).

Fall. This was defined as any unexpected drop from
any height. The patient did not have to fall bodily to the

Table 8. Types of injury sustained by the study population
related to compensation and sex. Number, percentages

Injury Comp. Noncomp. Men Women All patients

Slip 8 1 5 4 g 3
Impact 30 5 15 20 35 12
Jerk 16 7 13 10 23 8
Lift 57 36 47 48 93 32
Twist 11 24 20 15 35 12
Fali 15 35 27 23 50 18
Bend 8 28 12 24 38 13

Other 0 6 3 3 6 2
ground. This category included stepping off kerbs etc.
which had not been observed, jumping down a drop
which was larger than expected, falling off ladders,
machinery etc. The criterion used was that there should
have been a definite physical jolt.

Bend. These incidents occurred during bending or
stooping with no more than a trivial load. Examples in
this category included bending to pick up small objects
(cutlery, clothing) or to tie shoelaces.

Others. Six injuries could not be classified under
these headings. These included simple jogging, running
for a bus, the lotus position in yoga and sexual inter-
course.

Diagnosis

From the patient’s records, the diagnoses made follow-
ing the primary consultation were recorded. The diag-
noses were based on the following criteria:

Prolapsed intervertebral disc. A prolapsed interver-
tebral disc was suspected in patients with sciatica pre-
dominating over back pain, with evidence of nerve root
tension (Lasegue test, crossed straight leg raise test,
femoral stretch test) and often with signs of nerve root
dysfunction (loss of a reflex, or weakness, or wasting of
a specific muscle or muscle group). The diagnosis,
however, was only made where these signs were con-
firmed by a CT scan demonstrating prolapse affecting
an appropriate root.

Discogenic pain. This was a syndrome of “mechani-
cal” pain associated with symptoms of instability.
Mechanical pain was defined as episodic severe pain
caused often by sudden movements or jarring, or
unguarded twisting or bending. This was not associated
with root compression, and prolapse was absent. It
would be accompanied by some symptoms of facet
joint pain in many cases. Plain radiography revealed
either no abnormality or some slight reduction in disc
height with or without minor retrolisthesis or very early
spondylophyte formation. Flexion and extension views
were not routinely performed. Discography, which was
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only performed when surgery was contemplated, dem-
onstrated degenerative changes together with reproduc-
tion of the patient’s pain.

Spondylolysis and spondylolisthesis. The fracture of
the pars interarticularis in spondylolysis was demon-
strated on oblique projections. Spondylolisthesis was
determined from the lateral projection of the lumbo-
sacral spine. On examination there was evidence of an
extension catch. In most of these cases there were no
symptoms or signs of root compression. Where root
compression was suspected from the physical signs,
defined in the same way as for prolapsed intervertebral
disc, it was confirmed only if a CT scan demonstrated
root encroachment at the affected level.

Facet joint pain. This was a syndrome of back pain
which was worse after but not usually during exercise,
with stiffening of the back on sitting or first thing in the
morning, some radiation to buttock, thigh or occasion-
ally lower leg and with more pain on extension or on
straightening from a flexed position (Jackson et al.
1988). There was no evidence of root compression or
tension. Radiographic confirmation of sclerosis, loss of
joint space, osteophytosis and cyst formation was often
noted on plain films or CT scans although not a require-
ment.

Soft tissue strain. This included those patients in
whom the pain appeared to be posturally related.
Examination, plain radiographs and CT scans (when
performed) were normal, and the patients responded
usually to increased fitness and a change in working or
habitual posture.

Miscellaneous diagnoses. These comprised nerve
root irritation, osteochondritis, pseudarthrosis in a pre-
vious fusion and lateral stenosis.

There were no differences in the distribution of the
various diagnoses related to gender or compensation.
Half the patients had discogenic (or mechanical) pain,
15 percent had facet joint arthropathy and 14 percent
were shown to have a disc prolapse, 11 percent were
considered to have soft tissue strain, 6 percent spondy-
lolisthesis or spondylolysis, and the remaining 8
percent had a number of miscellaneous diagnoses.

Table 9. Injury Severity Score

Mild score 1
Bending

Lifting a light object

Running

Moderate
Bending or twisting with movement
Lifting a moderate weight (2040 Ibs.)
Pushing or pulling a load
Jolit or drop of less than three feet
Struck in back by a light object
Rear end callision with minor car damage

score 2

Moderately severe score 3

Lifting a heavy weight

Jerked while lifting a moderate weight
Jerked while pushing or pulling

Fali four to six feet

Rear end collision with major car damage

Severe score 4

Jerked while lifting a heavy weight
Maximum pull with a jerk

Fali more than six feet

Struck in back by heavy object

High speed vehicular injury (without fracture)

Injury severity. An injury severity score was assigned to
each patient (Table 9). In this table it was recognised
that it was not possible to quantify the energy absorbed
by the spine in any particular accident. In addition as
this was a retrospective study it was not reasonable to
attempt grade an incident which might have occurred
some years before. The severity score does serve, how-
ever, to separate the trivial episode from the major acci-
dent. The individual definitions were designed to allow
the easy assignment of an injury severity score to the
common types of injury.

In the men the average scores were 2.43 £ 0.77 and
2.41 £0.80 and in women 2.09 £ 0.50 and 1.91 £ 0.65
for the the compensation and noncompensation
patients, respectively. There was some decrease of
severity with age in the men, but not in the women
(Table 10).

Table 10. Variation of Injury Severity Score with age. Number, mean score and SD

Age groups: 18-30

Men Comp. 20 275 085

Men Noncomp. 30 266 080

Women Comp. 21 214 048
25 192 064

Women Noncomp.

Bi e -
*Difterence from 18-30 group, P < 0.05

46-65

3145
30 227 065" 15 240 083
35 226 0.74° 8 213 083
29 1.97 0.50 20 220 052
33

185 067
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Table 11. Treatment foilowing primary consultation reiated to
diagnosis (some patients had more than one treatment)

Table 12. The distribution of compensation and noncompen-
sation patients between social groups for men and women

Women

Diagnosis Classes Excerc. Facet  Epid. Surgery Social group Men
inj. (refused) Comp. Noncomp. Comp. Noncomp.

Disc prolapse 4 25 0 4 13 1 0 3 0 3
Discogenic pain 40 97 6 9 3 2 2 4 3 2
Spondylol. 6 13 2 1 2 3 H 31 29 17
Facet arthropathy 6 21 22 1 [ 4 25 23 15 38
Soft tissue strain 5 23 1 1 0 5 18 7 11 9

1 10 Q 9 0 6 15 2 13 1

Miscellaneous

Treatment following primary consultation (Table 11).
Education classes were run by a physiotherapist and
consisted of four tutorials on the anatomy and physiol-
ogy of the spine, the causes of low back pain, modifica-
tions of the activities of daily living, and discussion of
the relationship of back pain to stress. All patients
attending the classes also undertook the exercise
regime. These exercises comprised walking or swim-
ming, at least three times per week for approximately
one hour. These exercises were supervised by the
patients themselves.

Facet joint injections were performed under image
intensifier control using 0.5% Marcaine and 100 mg
hydrocortisone. Epidurals were performed by an
anaesthetist at a low lumbar interspace using 0.25%
Marcaine and a depot preparation of steroid. Disc
excision was recommended for a number of patients
with disc prolapse and fusion for a few with discogenic
pain or spondylolysis. In the patients in this study the
proposed surgery had been refused.

A number of patients received more than one treat-
ment modality. There were no differences in the treat-
ments given for each diagnosis between the compensa-
tion groups.

Employment. The patient was asked for his current
employment, whether this was part time or full time,
and whether this job was different from his employ-
ment at the time of the injury. If the patient had changed
employment following the injury it was assessed with
the patient during the interview whether the new job
was lighter than the original. The patient was also asked
to state how many days on average he would lose off
work each month due to back pain. The time off work
was defined as the time taken to return to work or to
formal termination of employment. The date of formal
termination was checked with the patient during the
interview.

Social group. Occupation at the time of injury was
obtained and this was checked during the interview.
The patients were then assigned to socio-economic
groups according to the Ann Daniel Scale which was
constructed for the Australian population and is a stan-

dard instrument for classification in Australia (Daniel
1983). To simplify analysis, Daniel’s six main divisions
were combined into three groups chosen in order to
combine levels of education and physical demand
which were approximately similar. Daniel groups 1 to 3
were combined, group 4 remained separate, and groups
5 and 6 were combined. In the multivariate analysis the
original Daniel groups were used as the variable for
social group.

Of the patients who responded there were 105 in
Groups 1-3, 101 in Group 4 and 76 in Groups 5 and 6.
There was a relative preponderance of lower socio-
economic status in the noncompensation patients
(Table 12).

Social group had little influence on the type of injury
sustained, although in the noncompensation patients
lifting and twisting injuries were more common in
Groups 1-3 than in Groups 5 and 6. Social group had
no association with the diagnosis made.

Migrant status. Migrants were defined as those
patients whose first language was not English.

The incidence of migrants when adjusted for social
group tended to be but marginally greater in the com-
pensation patients with perhaps increased unemploy-
ment in the migrants notably in social Groups 5 and 6
(Figure 1).

Compensation. Details of compensation claims were
explored in the questionnaire. The type of claim was
established together with settlement status and the date
of settlement where applicable. The majority of the
compensation patients were claiming under the South
Australian Workman’s Compensation Scheme, which
was unchanged during the period under study. Under
this scheme, following injury the worker would initial-
ly receive intermittent payments. Later, liability for any
one incident could be commuted to a lump sum pay-
ment at the initiation of the worker or indirectly by the
insurance company. This payment could be claimed
whether or not the worker was able to work. In addition
to the Workers’ Compensation Scheme, which also
covered travel to and from work, in some cases a negli-
gence or third party claim might also be entered.
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Figure 1. The incidence of migrants in the compensation and
noncompensation groups and the incidence of unemployment in
nonmigrants and migrants, controlling for social group.
[Reproduced with permission, Greenough and Fraser 1989]
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Patients not covered under the Workman'’s
Compensation Scheme were either claiming lump sums
from common law actions or intermittent payments
from private insurance policies.

There were 12 housewives in the noncompensation
group and 8 in the compensation group (the latter com-
prised three road traffic accidents, two accidents in
shops and three private sickness policies). In total 20
men and 16 women claimed intermittent payments and
51 men and 52 women claimed lump sums (Table 13).

At follow up, of the patients with lump sum claims
35/51 men had achieved settlement, as had 35/52
women. The median time to settlement was 29 (4-135)
months and the median time post settlement was 22
(0.3-120) months.

Psychological disturbance. The psychometric instru-
ments used in this work were:
* Pain drawing (Ransford et al. 1976)
* [nappropriate symptoms (Waddell et al. 1984)
* Inappropriate signs (Waddell et al. 1980)
¢ [llness Behaviour Questionnaire (/BQ)

(Pilowsky and Spence 1983)
* Modified Somatic Perception Questionnaire (MSPQ)
(Main 1983)

Table 13. Type of claim made by compensation claimants

Men Women
Intermittent payments
Workers' compensation 16 15
Insurance policies 4 1
Lump sums
Workers' compensation 30 28
Third party 7 18
14 6

Both

* Hospital anxiety scale (HAD(a))

(Zigmond and Snaith 1983)
* Hospital depression scale (HAD(d))

(Zigmond and Snaith 1983)
* Zung depression scale (Zung) (Zung 1965)

These instruments had either been designed for use
in a back pain population (signs, symptoms, MSPQ and
drawing), assessed in back pain patients (IBQ (Main
and Waddell 1987), Zung (Main and Waddell 1984)), or
designed to separate physical from psychological
symptoms in a population with physical illness
(HAD(a) and HAD(d)).

Due to an oversight in preparing the questionnaires
the first 15 patients did not complete the IBQ or Zung
depression scale. 10 patients refused physical examina-
tion preventing scoring of the Signs. Occasional
patients missed some questions of some of the tests. For
these reasons the numbers of patients completing each
test varied slightly.

Each test was scored using cut-off values previously
published (Zung 1965, Pilowsky and Spence 1975,
Ransford et al 1976, Waddell et al. 1980, Main 1983,
Zigmond and Snaith 1983, Waddell et al. 1984). The
cut-off values used were as follows :-
* Pain Drawing
* Inappropriate symptoms

3 or more

Men 2 or more
Women 4 or more
Men 2 or more
Women 4 or more
70 or more

* Inappropriate signs

¢ IBQ Discriminate Function

* MSPQ Men 7 or more

Women 10 or more
* Hospital Anxiety Scale 11 or more
* Hospital Depression scale 11 or more
» Zung Depression Scale 55 or more

If for an individual patient three or more of these
tests were positive then that patient was defined as dis-
turbed. If less than three tests were positive then they
were defined as non-disturbed, unless fewer than six of
the eight tests were available in which case they were
excluded from the analysis (one patient).

Using these criteria a quarter of the patients were
defined as psychologically disturbed with equal
numbers of men and women and a higher incidence in
the compensation and non compensation patients. After
controlling for compensation there was no difference in
the incidence of psychological disturbance between the
social groups (Table 14). Within social groups compen-
sation significantly influenced the incidence of distur-
bance in Groups 1-3 and 5-6.
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Table 14. Distribution of psychological disturbance with social
group

Social  Compensation Noncompensation
group
Disturb. Not dist. Disturb. Not dist. P- value
1-3 17 28 3 56 << 0.0001
4 10 30 7 52 ns
56 23 34 1 18 < 0.01

P- value ns ns

Comparison of psychometric instruments

Using the combined result of all eight tests obtained as
above as the ‘Gold Standard’, the specificity and sensi-
tivity of each individual test was calculated for a num-
ber of cut-off values, to determine the optimum cut-off
score. The specificity of the test was the number of non
disturbed patients correctly identified (true negatives)
expressed as a percentage of the total of non disturbed
patients. The sensitivity of the test was the number of
disturbed patients correctly identified (true positives)
expressed as a percentage of the total of disturbed
patients. Specificity and sensitivity vary inversely as
the cut-off score is changed. As the non disturbed
patients comprised the majority, a high specificity
would reduce the overall number of mis-classifications.
For this reason cut off scores yielding a specificity
greater than 85 percent were chosen.

In addition to the eight individual instruments, the
performance of two combinations was assessed. The
Zung depression scale was rescored 0-60 instead of
20-80 and added to the result of the MSPQ, producing
a combined MSPQ and Zung scale from 0 to 99. The
HAD(a) and the HAD(d) were combined by simple
addition.

The IBQ data was also analysed according to the fac-
tors suggested by Main and Waddell (1987). Three
scales were calculated; Affective and Hypochondriacal
Disturbance (AHD), Life Disruption (LD) and Social
Inhibition (SI).

Further assessment of the ability of each test to dis-
tinguish the disturbed and non disturbed groups was
provided by comparing the scores of disturbed and non
disturbed patients. In a multiple regression analysis
each individual test was used in turn as the dependent
variable and regressed against the other seven to deter-
mine which of the instruments had most of its variance
explained by the remaining instruments. The two com-
binations were regressed against the remaining six
instruments.
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To assess the influence of low back pain, social
group, migrant status or compensation status a number
of pairs of sub-groups were compiled:

s current pain < 5 versus pain = 5 (Analogue pain scale)
» social groups 1-3 versus groups 4-6

« compensation claimants versus noncompensation cl.
 migrants versus non-migrants

« employed versus unemployed

For each member of the pair optimum cut-off scores
were determined and compared both with each other
and with the score previously determined for the whole
population.

Reporting of results and statistics

Compensation was found to have a profound influence
on the recovery from low back injury. The results for
many factors are therefore reported for the compensa-
tion patients and the noncompensation patients separ-
ately, to avoid masking differences between these
groups.

Statistical analysis was undertaken using a number of
methods. Most group comparisons were made using the
Wilcoxon Rank Sum Test. Comparison of the injury
severity scores was made using the f-test, and the
results are reported as mean * standard deviation. Four
fold table analysis was carried out using Fisher’s Exact
Probability test and the Chi-square test.

Multivariate analysis was performed using the
Minitab statistical package (release 7) running on a
Gould machine. The total variance explained (r2) is
reported, together with regression equations and the
significance of individual regression coefficients.

In the multivariate analysis the combined score of the
MSPQ and the Zung depression scale was used as the
variable for psychological disturbance. Compensation
was coded as 0) noncompensation, 1) intermittent pay-
ments or 2) lump sum payments. Employment was
coded as 0) unemployed, 1) part time work, 2) full time
lighter work or 3) full time original work. Men were
coded as 1, women as 0.

Factors such as diagnosis containing options which
were not arranged in a hierarchy were incorporated
using a separate field for each diagnosis, with each
diagnosis being coded as 1 if present or O if absent.
Thus there are 6 fields for diagnosis and 8 for type of
injury.
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Results

Comparison of disability and outcome
measurements

The new Outcome scale provided a satisfactory spread
of results. Comparing the compensation patients and
the noncompensation patients the range of scores
observed was wide (Figure 2), although in the non-
compensation group the least disabled fifth of the
patients were contained within a range of the 4 points
72-75. This, however, compares favourably with the
Oswestry Disability score and the disability score of
Waddell where the least disabled one fifth were con-
tained in a range of the 3 points 0-2 and 1 point (zero),
respectively.

To allow direct comparison of the coefficients in the
regression analysis the four outcome and disability
scales were each transformed to scales of 1-100.
Correlation coefficients of the Outcome scale with the
Oswestry disability score, the disability score of
Waddell, and the physical impairment rating of
Waddell were significant in all cases but only exceeded
0.8 for the Oswestry disability score (Table 15). The
impairment rating accounted for only 40 percent of the
variation of the Qutcome scale. Each score was used as
the dependent variable in regression analysis against
the other three (Table 16).

The effect of psychological disturbance at review on
the four scales was assessed along with five other inde-
pendent variables (Table 17). Physical impairment was
least affected by these variables, but was still influ-
enced by psychological disturbance. The influence of

Cumulative percentages
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Figure 2. Score of the Outcome scale in the study population.
Grey line compensation and black line noncompensation cases.
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Table 15. Correlation coefficients for the Outcome Scale with
Disability (Oswestry), Disability (Waddell) and Physical
impairment. All scales transformed to 0-100

Corr. P-value

coeff.

Regression equation

Outcome = 95.0 — 1.20 - Disability (Oswestry) -0.87 < 0.001
Outcome = 85.9 - 0.68 - Disability (Waddell) -0.74 < 0.001
Outcome = 85.3 - 1.06 « Physical impairment -0.63 < 0.001

Table 16. Multiple regression of Outcome, Disability and
Impairment measurements. All scales transformed to 0-100.
Coefficient, significance

Outcome Oswestry Waddell [mpairment

Total variance 79 79 59 41
Independent variable

Constant 97 49 41 26
Outcome -0.48** 037 -0.20""
Oswestry R 0.62° 0.21°
Waddell -0.16*" 0.15 ... 0.02
impairment -0.22"* 013" 0.05

‘P <005, °"P<0.001, ***P < 0.0001

Table 17. Multiple regression of the four outcome and
disability scales against six independent variables. All scales
transformed to 0-100. Coefficient, significance

Outcome Oswestry Waddell Impairment”

Total variance 65 57 48 26
Independent variable

Constant 85 6.1 24 1.3
Sex 7.1t -5.4P ~7.6% —0.63
Age -0.192 0.234 0.232 0.13
Social group -1.7 2.02 0.79 1.54
Compensation —4.8b 5.0¢ SR 1.7
Employment 7.4¢ -1.9¢ ~-3.97 -1.5
Psychiatric —0.66° 0.57¢ 0.91¢ 0.31¢

disturbance

2P < 0.05, PP < 0.001, °P < 0.0001
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Figure 3. Regression Plots of Low-back Outcome Score and
Oswestry and Waddell disability scores against physical
impairment for disturbed and not disturbed patients. All scales
transformed to 0—100.

Wad d = Waddell disability, disturbed patients,

Wad nd = Waddell disability, non disturbed patients,

Osw d = Oswestry disability, disturbed patients,

Osw nd = Oswestry disability, non disturbed patients,

Outd = Low-back Outcome Score, disturbed patients,

Out nd = Low-back Outcome Score, non disturbed patients.
[Reproduced with permission, Greenough and Fraser 1991]

psychological disturbance on the disability scales
appeared to be reduced at increasing levels of physical
impairment (Figure 3).

Referral
There was no difference in the Outcome score between
the various referral sources when controlled for com-
pensation.

Length of follow up

There were no changes in the Outcome scores with
increasing length of follow up from the injury (Table
18). Compensation patients fared worse than noncom-
pensation patients at all stages of follow up.

Interval between incident and primary
consultation

There was an association between the Outcome score at
review and the length of interval between the incident
and the primary consultation, but this was observed in
the compensation patients only; those seen less than six
months from injury had a better outcome than those
seen at more than six months (48 (6-73) versus 35
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Table 18. Outcome scores for different lengths of follow up.
Maximum Outcome score = 75. All scales transformed to
0-100. Number, median (range)

Age at Compensation Noncompensation

P-value
injury CvsN
18-30 37 41 (17-72) 49 64 (22-75) <0.001
3145 57 42 (6-75) 66 63 (18-75) <0.001
4665 32 32 (16-74) 18 52 (27-72) <0.001

P-value a b
246-65 group versus 18-30, P < 0.05.
b46-65 group versus 18-30, P < 0.01,

and versus 3145, P < 0.02.

Table 19. Influence of age at injury on Outccme score at follow
up. Number, median (range)

Follow up Compensation Noncompensation P-valus

(years) C. vs Nonc
0-1 no patients 6 72 (48-75)

1-2 16 44 (17-73) 14 59 (27-75) < 0.05
2-3 19 52 (6-58) 23 63 (18-75) <0.02
34 29 35 (16-69) 18 70 (32-75) <0.0001
4-5 25 39 (20-72) 29 59 (19-75) <0.001
56 20 50 (28-62) 18 63 (25-75) <0.01
6-10 14 40 (9-75) 13 64 (36-75) <0.02
>10 7 32 (21-46) 15 63 (27-72) < 0.0t

(9-75), P < 0.01). Corresponding figures for the non-
compensation patients were 63 (18-75) and 63
(19-75).

No differences were seen in the Short Outcome
scores at primary consultation between those seen less
or more than six months from the injury.

Sex

There was no difference in the new Outcome score
between the sexes in the compensation patients but
there was in the noncompensation patients (men (n 69)
66 (23-75), women (n 64) 54 (18-75); P < 0.001). This
difference between the sexes in the noncompensation
patients was observed in all the contributing factors
counting for six or more points except employment and
sex life.

No differences between men and women were
observed in the Short Qutcome score at primary consul-
tation in either compensation group.

Age at accident

The Outcome score at follow up showed a reduction
with increasing age at accident. The association with
compensation, however, was more marked (Table 19).
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Multivariate analysis of follow up interval, sex,
and age

Analysis was performed using these four variables as
independent variables together with compensation,
social class and psychological disturbance at review.
The lack of influence of length of follow up on the
QOutcome score was confirmed (Table 20). The total
variance explained by these seven variables was 57
percent.

Type of accident

Outcome at follow up was calculated for each accident
group. There were no differences between the groups
within the noncompensation patients, but there were in
the compensation patients. These did not achieve sig-
nificance individually but taking the two accident types
with the best outcome (fall and bend) and comparing
them with the three with the worst outcome (twist, slip
and jerk) there was a difference (30 (22 - 59) versus 50
(16 - 66); P < 0.05).

Multivariate analysis of Outcome score against
accident type demonstrated associations between slip-
ping and jerking injuries and poor Qutcome scores (P <
0.02 and P < 0.05, respectively). The regression equa-
tion is given below, the total variance explained was 9
percent.

Outcome = 61 —24.2 Slip ~ 17.6 Impact
— 18.6 Jerk — 12.2 Lift — 10.1 Twist
— 6.8 Fall — 5.9 Bend + 2.8 Other

Diagnosis

After controlling for compensation, there were no sig-
nificant in the Outcome scores between the diagnostic
groups. Multivariate analysis confirmed the lack of sig-
nificant association between the Outcome score and
diagnosis. The regression equation is given below, the
total variance explained was only 3 percent.

Qutcome =75 — 24.8 Prolapse — 27.6 Discog. pain
— 19.8 Spondylolysis/olisthesis
— 22.6 Facet arthropathy
— 25 Soft tissue strain — 27.3 Other

The coefficients were similar and none achieved sig-
nificance. Only one diagnosis was made in each
patient.
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Table 20. Multiple regression analysis of Outcome scale
against seven independent variables

Points Coeff. t

Independent

P-value
variable on scale
Constant 88
Sex 2 49 3.2 < 0.002
Age 48 -0.23 -3.0 < 0.005
Social group 6 -2.4 -34 < 0.002
Compensation 3 -6.8 -7.1 < 0.0001
Psychiatric 100 -0.64 -8.0 < 0.0001

disturbance

Interval 294 -0.087 —2.0 < 0.05
Follow up 300 -0.064 -16 ns

Table 21. Relative risks of particular diagnoses with respect to
type of injury, ratios of 2 or more only

Injury producing

Diagnosis increased with Ratio P-value
incidence respect to
Disc prolapse Twist Fall 3.8 < 0.05
impact 38
Jork 2.6
Bend Impact 3.0
Fall 3.0
Jerk 2.0
Discogenic pain Lift Jerk 20 <0.05
Twist Jerk 2.0
Facet arthropathy  Jerk Impact 33
Twist 34
Fall Impact 23
Twist 23
Spondyiol. Fall Impact 43

Diagnosis related to accident type

Impact was 3.4 times more likely to precede soft tissue
strain than all other types of injury (P < 0.001).
Bending preceded the group of miscellaneous diagnos-
es 2.8 times more often (P < 0.05). Soft tissue strain
occurred less often after twisting injuries (P < 0.05).

No other combination of accident and diagnosis dif-
fered from the group as a whole. However, comparing
one mode of accident with another there were associa-
tions with different diagnoses in two instances (Table
21). Thus disc prolapse was associated with twisting
and bending more often than with impact, falls or jerks.
Discogenic pain resulted more often from lifting or
twisting injuries then from jerks. Jerking strains were
not associated with prolapse or discogenic pain, but did
produce an excess of facet joint pain. Spondylolisthesis
and spondylolysis were seen more often after falls than
after impact.

Multivariate analysis was performed for each diag-
nosis in turn against accident type. Little of the variance
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Table 22. Regression of diagnoses against injury type, signifi-
cant associations only

Diagnosis Variance Injury type Coeff. P-value
explained

Disc prolapse 5.6 Other 050 <0.02
Discogenic pain 2.7 None

Spondylo!. 34 None

Facet arthropathy 4.0 None

Soft tissue strain 11 Impact 037 <0.02
Other 44 None

Table 23. Outcome scores at follow up related to injury sever-
ity and age. Number, median (range)

Severity 3& 4  P-value

Age Severity 1 & 2

Comp.
18-30 29 44 (17-72) 12 40 (18-62) ns
3145 48 39 (6-75) 11 48 (19-55) ns
4665 22 29 (16-74) 8 35 (24-66) ns
Noncomp.
18-30 33 64 (27-75) 19 64 (32-75) ns
3145 54 63 (18-75) 12 63 (19-75) ns
46-65 15 48 (27-71) 3 59 (38-72) ns

of the diagnoses was explained by accident type, in
only two instances was there an association of diagno-
sis with accident (Table 22). The regression equation
used was

Diagnosis = 0.0 + n (coefficient x accident type)

This analysis confirmed the influence of impact on
soft tissue strain and also demonstrated a relationship
between “other” injuries and disc prolapse, which had
not been sought by simple analysis owing to the small
numbers.

Accident severity score
There was some variation of the Outcome score with
severity particularly within the compensation group,
but this showed no consistent trend. Analysis by age
and compensation status revealed no effect of severity
on outcome (Table 23). Correlation calculations of
severity score with Outcome score revealed no correla-
tion between the two. For compensation patients the
correlation coefficient (r) was —0.02 and for the
noncompensation patients it was —0.03.

The distribution of diagnoses made following partic-
ular accident types was not influenced by the severity
of the accident.
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Table 24. Outcome scores at follow up related to initial pain
distribution. Number, median (range)

P-value

Pain Compensation Noncompensation

Back 30 38 (16-75) 46 66 (25-75) <0.000t
Hip 25 43 (23-69) 25 63 (38-75) <0.00t
Leg 35 37 (9-74) 43 63 (18-75) <0.0001

Algbove 37 41 (6-73) 23

52 (19-75) ns

Table 25. Neurological deficit and initial pain distribution.

Pain

Compensation Noncompensation

distribution Neurological deficit  Neurological deficit
Yes No Yes No

Back 4 30 4 42
Hip 3 25 2 23
Leg 14 22 12 34
All 13 29 7 20
P-value < 0.05 ns
Chi-square

Initial pain distribution

Outcome scores at review related to the initial pain dis-
tribution demonstrated little variation in the compensa-
tion patients between the different pain distributions. In
the noncompensation group those patients who indicat-
ed pain in all three areas had a reduced outcome com-
pared with those who indicated back pain alone (P <
0.01) and with those who indicated leg pain (P < 0.05).
There were differences between the compensation and
noncompensation groups for most of the initial pain
groups (Table 24).

Initial neurological deficit
Naturally, patients reporting leg pain or pain in all three
areas were more likely to have a neurological deficit on
examination (Table 25). There were no differences
between the compensation patients and the noncom-
pensation patients in the distribution of neurological
deficit between the various pain distributions, but men
complaining of pain in all three areas had less deficits
than women (2 out of 26 versus 17 out of 40; P < 0.01).
The presence of a neurological deficit at the primary
consultation did not alter the outcome (Table 26).
Multivariate analysis confirmed the lack of influence of
neurological deficit on the Outcome score (see below).
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Table 26. OQutcome scores at follow up related to neurological
deficit. Number, median {range)

No neurol. deficit P-value

Neurol. deficit

Men

Comp. 12 38 (18-74) 54 39 (17-75) ns
Noncomp. 8 61 (32-75) 60 66 (23-75) ns
Women

Comp. 18 37 (6-66) 44 42 (9-72) ns

Noncomp. 15 51 (19-75) 52 59 (18-75) ns

Table 27. Short Qutcome scores at primary consultation
related to initial treatment. Median (range)

Treatment n Score P-value?
All Treatments 287 11 (0-25)
Physiotherapy® 159 10 (0-24) ns
Chiropractic® 19 12 {0-25) ns
Surgical beit 46 8 (0-25) < 0.001
Bed rest 49 11 (0-22) ns
Traction 43 12 (0-22) ns
Epidurat 25 8 (0-21) < 0.01
Acupuncture 35 11 (0-25) ns

3Selected treatment versus All treatments.
®Patients who also had chiropractic excluded.
°Patients who also had physiotherapy excluded.

Initial treatment and Short Outcome score

Analysis of the Short Outcome score recorded at the
time of the primary consultation in relation to the type
of treatment received following the accident showed
that surgical corsets and epidurals were associated with
a lower score (Table 27).

Timing of initial treatment

In the noncompensation patients there was no differ-
ence in the median Outcome score at review between
the 49 patients who sought initial treatment early and
the 75 who sought treatment later. In the compensation
patients, however, the Outcome score at review in the
90 patients treated within 2 days was worse than in the
32 patients treated later. This reduction of Outcome
score with earlier treatment in the compensation
patients was not associated with any difference in aver-
age accident severity score.

Treatment following primary consultation

The results of treatment are expressed in the difference
in the Short Outcome scores between the primary con-
sultation and review. Overall the compensation and

Table 28. Outcome Scores at primary consultation and at
review. Number, median (range)

Compensation

Noncompensation P-value
Prim.cons. 138 9 (0-23) 141 15 (1-25) < 0.0001

Review 135 13 (0-25)

135 21 (2-25) < 0.0001

Table 29. Short Outcome Score differences related to treat-
ment. Number, median (range)

Exc. plus classes Exc. alone P-value
Comp.
All 27 7 (-8-20) 61 3 (-9-14) ns
Disco. 21 7 (-8-20) 32 1 (-8-13) 0.05
Noncomp.
All 23 6 (—8-20) 64 5 (-3-21) ns
9 (-8-20)

Disco. 12

25 6 (-3-20) ns

noncompensation patients showed an equal improve-
ment. The compensation patients, however, had lower
Short Outcome scores both at the primary consultation
and at review (Table 28).

The addition of educational classes seemed to
improve the response to the exercise regime, although
this did not achieve significance. Controlling for com-
pensation demonstrated that the difference was more
marked in the compensation patients (Table 29).

A number of patients (mainly with prolapse) were
offered surgery but declined.

There was a marked difference in the response of
patients with facet arthropathy to facet joint injections.
The noncompensation patients showed an increase in
their Short Outcome scores from the time of primary
consultation to review but the compensation patients
were worse than before.

Multivariate analysis of the difference in the Short
Outcome score between the primary consultation and
review against treatment given at the primary consulta-
tion confirmed the value of educational classes. The
total variance explained was 5 percent and the regres-
sion equation was:

Short Outcome difference
=5.19 +2.33 Classes + 0.58 Exercises
+ 2.01 surgery (offered)
+ 1.71 facet injection — 0.51 Epidural

Of the coefficients only that of the educational class-
es was significant (P < 0.005).



Table 30. Months off work, 20 housewives excluded. Median

(range)
n Months off work  P-value
C. vs Nonc.
Men
All compensation 70 12 (0.25-84) < 0.001
Lump sum cases 50 22 (0.5-84) < 0.0001
Intermittent payments 20 3 (0.25-30) < 0.01
Noncompensation 70 0.25 (0-180)
Women
All compensation 61 15 (0-132) < 0.001
Lump sum cases 45 24 {0-132) < 0.0001
Intermittent payments 16 35 (0-57) < 0.05
Noncompensation 54 05 (0-22)

Table 31. Months off work related to social group, housewives
excluded. Median {(n)

Social group Comp. Noncomp. P-value

Men

1-3 3 (13) 0.25 (37) < 0.001

4 13 (24) 0.25 (21) << 0.0001

56 22 (32) 3 { 9) < 0.01

Women

1-3 4 (30) 1 (20) <0.05

4 33 (8 0.25 (27) < 0.005
0.25 (7) < 0.001

(23)

Time off work

The median time off work (housewives excluded) was
quite different between the compensation group and the
controls (Table 30). The difference was almost entirely
due to the lump sum claimants. After controlling for
social group, the differences in time off work were still
marked (Tabie 31).

Multiple regression analysis of time off work was
performed against sex, age, social group, and compen-
sation. The total variance explained was 32 percent and
the regression equation was

Time off work = —15.5 —0.33 Sex + 0.20 Age
+ 3.09 Social group + 9.54 Compensation

Coefficients were significant for age (P <0.05),
social group (£ <0.002) and compensation
(P <0.0001).

In the compensation patients, there was a strong
association between prolonged time off work and
employment outcome. Of 25 men off work for less than
six months 5 were unemployed at review whereas of 45
off work for more than six months 30 were unem-
ployed. Corresponding figures for the women were 1
unemployed out of 25 against 25 unemployed out of 34.
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Table 32. Outcome scores at follow up related to time off
work, housewives excluded. Number, median (range}

< 6 months 2 6 months P-value
Men
Comp. 23 55 (21-75) 43 36 (17-61) <0.01
Noncomp. 61 66 (35-75) 8 57 (23-75) <0.02
Women
Comp. 31 44 (22-72) 31 30 (6-61) <0.001
62 (19-75) 5 32 (18-53) <0.01

Noncomp. 48

Table 33. Influence of social group on Qutcome score at
follow up. Number, median (range)

Social Compensation Noncompensation P-value

group C. vs Nonc
1-3 41 45 (19-74) 60 67 (23-75) <<0.0001
4 38 39 (6-75) 56 54 (18-75) <0.001
5-6 50 33 (9-62) 18 62 (36-75) <<0.0001

P-vaiue a b

81-3 versus 56, P < 0.001.
513 versus 4, P < 0.001.

There was no such trend in the noncompensation
patients. Taking both sexes together, of patients off
work for less than six months 5 were unemployed out
of 98 as compared with 4 unemployed out of 13
patients off work for six months or more.

The Outcome scores demonstrated an decreased out-
come in both compensation patients and noncompensa-
tion patients with increasing time off work (Table 32).

Social group

In the compensation patients subsequent employment
was associated with socio-economic group. Two out of
13 men in Groups 1-3 were unemployed at review
versus 24/32 in Groups 5-6. Similarly, while 9/31
women in Groups 1-3 were unemployed, 15/24 in
Groups 5-6 were out of work. There was no association
between social group and unemployment in the
noncompensation patients.

The Outcome score was related to social group with
Groups 1-3 having a better outcome both in the com-
pensation and noncompensation groups. There were
also differences in the Outcome scores between the
compensation and noncompensation patients (Table
33).
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Table 34. Multiple regression analysis of employment against
six independent variables

Coeff. t

Independent Points P-value

variable on scale

Constant 3.9

Sex 2 ~-0.05 -0.43 ns

Age 48 ~0.01 -1.6 ns

Social group 6 -0.14 -2.5 < 0.02

Compensation 3 -0.34 —4.4 < 0.0001

Time off work 180 -0.02 —-6.1 < 0.0001

Psychiatric 100 -0.02 -3.6 < 0.0001
disturbance

Table 35. Outcome scores at follow up related to migrant
status. Number, median (range)

Migrants English speakers P-value

Social
group

Comp.

1-3 8 51 (20-74) 33 44 (19-73) ns

4 8 28 (1648) 30 43 (6-75) <0.05
56 19 27 (9-62) 31 40 (16-61) <0.02
Noncomp.

1-3 6 68 (54-72) 55 67 (23-75) ns

4 3 41 (3242) 51 55 (18-75) <0.05
56 3 69 (49-75) 15 60 (36-72) ns

Multivariate analysis of employment against social
group, compensation, time off and three other variables
confirmed the influence of time off work and social
group on subsequent employment (Table 34). The total
variance explained was 53 percent.

Migrant status

After controlling for social group there was no associa-
tion of migrant status with unemployment at review.
Some differences in the Outcome score at review
between the migrants and the native English speakers
were observed even after controlling for social group
and compensation (Table 35). Multivariate analysis of
the Outcome score against migrant status and addition-
al variables, however, indicated that migrant status had
no independent effect on the Outcome score (Table 42).

In the compensation patients the crude incidence of
psychological disturbance was increased in the
immigrants. 21/39 immigrants were disturbed com-
pared with 30/104 native English speakers. In the non-
compensation patients no such increase was seen.
Multiple regression analysis of psychological distur-

Table 36. Employment outcome at follow up, 20 housewives
excluded. Number

Empi. Unempl. P-value
C. vs Nonc
Men
All compensation 35 37 3.0x 1077
Lump sum cases 18 34 3.0x 10710
intermittent payments 17 3 ns
Noncompensation 63 8
Women
Ali compensation 34 29 30x10°6
Lump sum cases 22 26 24x1077
Intermittent payments 12 3 ns
Noncompensation 51 4

Table 37. Effect on Outcome score, reported pain, Oswestry
Disability Score and Physical Impairment (Waddell) of com-
pensation status. Number, median (range)

Compensation Noncompensation P-value -
Men _
Outcome 68 40 (17-75) 70 66 (23-75) << 0.0001
Pain 70 5 (09 70 2 (0-10) <<0.000%
Oswestry 65 32 (2-68) 69 9 (0-47) <0.001
Impairm. 68 14 (-2-30) 67 5 (-4-20) <0.001
Women
Outcome 62 39 (6-72) 67 54 (18-75) << 0.0001
Pain 64 5 (0-10) 65 4 (0-9) <001
Oswestry 60 32 (7-74) 65 18 (0-60) <0.0%
Impairm. 65 12 (-2-27) 64 10 (4-25) ns

bance against migrant status and some other variables,
however, indicated that migrant status made no signifi-
cant contribution (Table 40).

Compensation

Employment at follow up differed markedly between
the compensation groups and the controls (Table 36).
This was more prominent in the lump sum claimants.
Comparison of employment outcome was made after
controlling for social grouping (Figure 2). Differences
existed between the compensation patients and the con-
trols in nearly all groups. Multiple regression analysis
of employment against compensation and a number of
other variables confirmed the effect of compensation
(Table 43).

The Outcome scores at review were reduced in the
compensation patients compared with the noncompen-
sation patients. Compensation also exerted an influence
on reported pain, the Oswestry disability score, and the
physical impairment rating of Waddell (Table 37).

The type of lump sum claim (worker’s compensation
or third party) had no effect on employment outcome.
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Table 38. Psychological disturbance at follow up. Number

Disturbed Not P-value
disturbed  C. vs Nonc.
Men
All compensation 25 47 38x10*
Lump sum cases 21 31 9.7x10°5
Intermittent payments 4 16 ns
Noncompensation 7 67
Women
All compensation 26 45 1.8x10*
Lump sum cases 20 33 3.1x10¢
Intermittent payments 6 12 ns
Noncompensation 6 61

There were 14 men and 6 women making both types of
claim. Excluding these dual claimants, for men, 19/30
worker’s compensation patients were unemployed at
review as compared with 4/7 third party claimants. For
women the figures were 16/28 and 12/18, respectively.

Psychological disturbance at follow up was associat-
ed with compensation (Table 38), almost entirely due to
the lump sum claimants. Multivariate analysis of the
influence of compensation and other variables on psy-
chological disturbance confirmed the role of compen-
sation (Table 40).

Settlement of the claim did not influence either
employment status or the incidence of psychological
disturbance at follow up. Furthermore, time from set-
tlement did not appear to influence either of these vari-
ables. The proportion of employed to unemployed, and
of disturbed to not disturbed remained unchanged up to
5 years post settlement (Figure 4). Even in the compen-
sation patients employed after settlement there was no
reduction of disturbance; 2/13 men and 5/14 women
were disturbed post settlement.

r 35

D employed
D unemployed

- 25
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Multiple regression analysis confirmed that settle-
ment did not contribute to psychological disturbance or
employment status at review. The regression equations
were

Psychological disturbance =
20.7 - 0.22 Sex + 0.20 Age + 0.95 Social group
+ 0.047 Settlement

Total variance explained was 7 percent. No coeffi-
cient achieved significance.

Employment =
4.35 —0.48 Sex — 0.019 Age — 0.32 Social group
— 0.029 Psychological disturbance
+ 0.00044 Settlement

Total variance explained was 26 percent. Coeftfi-
cients achieved significance for social group and psy-
chological disturbance.

Following settlement there was some improvement
of the Outcome score in the men but not in women.

Multiple regression analysis of Outcome score
against settlement and other variables demonstrated no
effect on settlement on outcome. The total variance
explained was 27 percent and the regression equation
was

Outcome score =
70.6 +2.97 Sex - 0.098 Age — 3.22 Social group
— 0.54 Psychological disturbance
+ 0.095 Settlement

The coefficients achieved significance for social
group and psychological disturbance.

D not
disturbed |
D disturbed

MEN WOMEN

Figure 4. Effects of settlement of a compensation claim on employment and psychological disturbance.N = not settled, S = settled (all
cases), 1 = settled 0 -1 years, 2 = settled 1-2 years, 3 = settled 2—3 years, 4 = settled 3—4 years, 5 = settled 4-5 years, and + = settled

5 or more years.
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The incidence of recent treatment (in the month
before review) for low back pain was not affected by
settlement. Of those patients whose claims had been
settled, patients who had recently sought treatment
were more disturbed than those who had not.

Half ot the of patients {62 percent of the men and 38
percent of the women) claiming lump sum compensa-
tion stated that they would not go through the claim
procedure again under similar circumstances.

The reasons given were:
the process had been too stressful ;
the procedure was too slow;
it had caused too much family trauma;
it appeared to reduce the treatment that they were

giver;
they had become depressed;
they felt it reduced their ability to find a job.

Psychological disturbance at review

Psychological disturbance was associated with unem-
ployment; 24/181 employed patients were disturbed as
compared with 34/77 unemployed patients. Psycho-
logical disturbance was also closely associated with
compensation; analysis after controlling for unemploy-
ment and compensation status demonstrated a close
correlation between the two (Table 39). In the unem-
ployed patients there was no significant effect of com-
pensation on the incidence of distress, similarly in the
compensation patients there was no significant effect of
employment, suggesting both contribute in the aetiolo-
gy of disturbance.

Multivariate analysis of psychological disturbance
against compensation and employment status revealed
a strong association with each. The regression equation
was

Psychological disturbance =
29.4 + 1.75 Compensation — 2.57 Employment

The total variance explained was 26 percent and the
value of t for compensation was 3.7, and for employ-
ment was 5.0. As the employment scale used had four
points to the compensation scale’s three, employment
accounted for approximately twice as much variation
as compensation when no other factors were consid-
ered.

A more detailed analysis of psychological distur-
bance against seven variables was also performed
(Table 40). The total variance explained was 41
percent.

Adjusting for the number of points on the scales, the
maximum contributions were 17 for current pain, —6.5
for employment, and 4.5 for compensation.

19

Table 39. Psychological disturbance, unemployment and
compensation. Number

Compensation Noncomp. P-value?

Empioyed 19 50 5 107 << 0.0001
Unempiloyed 29 37 5 6 ns

P-value® ns < 0.001

aCompensation versus noncompensation.
bEmployed versus unemployed.

Table 40. Multiple regression analysis of psychological distur-
bance against seven independent variables

Independent

Points Coeff. t P-value
variable on scale
Constant 22 56
Sex 2 -1.2 -1.1 ns
Age 48 0.085 1.6 ns
Social group 6 0.049 0.09 ns
Compensation 3 1.7 2.2 < 0.05
Employment status 4 -1.8 =31 < 0.005
Miigrant status 2 0.83 0.54 ns
Pain score 11 1.7 6.7 < 0.0001

Table 41. Effect on Outcome score of psychological distur-
bance and employment status. Number, median (range)

Not disturbed P-value?

Employed Disturbed

Comp.
Yes 17 44 (9-74)
No 30 27 (6-50)

43 52 (24-75) ns
25 29 (18-55) ns

P-value® < 0.01 << 0.0001
Noncomp.
Yes 5 42 (36-61) 106 64 (18-75) <0.01
No 5 25 (19-47) 4 50 (3563) ns
P-value® ns <0.05
2Disturbed versus Not disturbed.
bEmployed versus Not employed.

The Outcome score at review was reduced in patients
with psychological disturbance even after controlling
for employment status, but this was not always signifi-
cant (Table 41).

Multivariate analysis

Multivariate analysis of the Outcome score was per-
formed against thirteen variables (Table 42). The total
variance explained was 59 percent.
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Table 42. Multiple regression analysis of Outcome score
against thirteen independent variable

Independent Points Coeff. t

P-value
variable on scale
Constant 82
Sex 2 4.8 28 < 0.01
Age 48 -0.16 -1.9 ns
Follow up 300 0.066 1.6 ns
Interval 294 -0.084 1.8 n.s
Injury severity 4 -0.48 -0.38 ns
Neuro. deficit 2 0.67 -0.30 ns
Time oft 180 —0.1 2.4 < 0.02
Sociat group 6 -1.8 2.4 < 0.02
Compensation 3 —-6.2 -5.5 < 0.0001
Migrant status 2 -2.7 -1.2 ns
Psychological 100 0.58 -6.5 < 0.0001

disturbance

Smoker 2 1.5 0.81 ns

Marital status 2 2.1 -1.0 ns

Table 43. Multiple regression analysis of employment against
thirteen independent variables

Independent P-value

Points Coeft. t

variable on scale
Constant 82
Sex 2 -0.095 -0.74 ns
Age 48 -0.009 -14 ns
Follow up 300 0.006 2.0 ns
Interval 294 -0.007 -2.0 ns
Injury severity 4 0.11 1.2 ns
Neuro. deficit 2 0.054 0.33 ns
Time off 180 -0.023 -58 < 0.0001
Social group 6 -0.13 -2.2 <0.05
Compensation 3 -0.33 —4.0 < 0.0001
Migrant status 2 -0.22 -1.4 ns
Psychological 100 —-0.020 -34 < 0.002

disturbance
Smoker 2 0.045 0.34 ns
Marital status 2 -0.048 -0.31 ns

Multivariate analysis of employment status was per-
formed against thirteen variables (Table 43). The total
variance explained was 54 percent.

The measurement of psychological disturbance

Four tests, the MSPQ, the Hospital Anxiety Scale
(HAD(a)), the Hospital Depression Scale (HAD(d))
and the Zung Depression Scale had specificities and
sensitivities above 85 percent and 64 percent, respec-
tively. The specificities and sensitivities of each test at

HAD(a) + HAD(d) Al

Table 44. Optimum cut-off scores, percentages

Test Patients Cut-off  Speci- Sensi-

Score ficity  tivity
Pain Drawing All 2 or more 91 42
Men not discrimir.
Women 2 or more 86 61
Inapp. Symptoms  Men 3 or more 93 44
Women 3 or more 87 62
Inapp. Signs Men 1 or more 86 44
Women 1 or more 84 48

IBQ (Discr. Func.) All
1BQ (Aff. & Hypo.) All
1BQ (Life disrupt.} Al
IBQ (Soc. inhibit.) Al

76 or more 87 53

10 or more 89 62

9 or more 94 40
not discrimin.

MSPQ Men 7 or more 91 65
Women 10 or more 93 69
HAD anxiety Al 11 or more 92 67

9 or more 90 68
56 or more 92 73
29 or more 91 84
33 or more 9% 85
18 or more 88 78

HAD depression  All

Zung depression  All

MSPQ + Zung Men
Women

Table 45. Scores for disturbed and not disturbed patients.
Number, median {range)

Test Patients  Not disturbed Disturb. P-value
Drawing Al 206 O (0-5) 62 1 (0-5 b

M 104 0 (0-3) 34 0 (0-8)ns

W 102 0 (0-5 28 2 (0-5 b
Symptoms M 106 0 (0-4) 3 2 (0-5 b

W 104 0 (0-5) 23 3 (0-6) b
Signs M 103 0 (0-3) 32 0 (0-3) a

W 99 0 (0-4) 29 0 (0-3) a
IBQ(D.F) Al 196 54 (21-99) 59 77 (45-99) b
1BQ (AH) All 194 4 (0-14) 60 11 (0-18) b
1BQ (LD) All 183 4 (0-10) 60 8 (3-10) b
IBQ (SI) Al 134 2 (0-5) 61 2 (0-5ns
MSPQ M 106 3 (0-15 34 8 (0-39) b

W 103 3 (0-10) 29 12 (4-25) b
HAD (a) Al 208 6 (0-17) 63 11 (2-20) b
HAD (d) Al 208 3 (0-22) 63 10 (2-19) b
Zung All 196 40 (25-75) 59 61 (41-89) b
MSPQ/Zung M 100 15 (0-43) 32 35 (25-80) b

W 96 18 (0-37) 27 39 {24-58) b
HAD Comb. All 208 10 (0-26) 63 22 (4-39) b

ap < 0.01, PP < 0.0001

a number of cut-off scores plotted in Figure 5 clearly
demonstrated the differences in discriminating ability
of the various tests. The selected optimum cut-off val-
ues are given, together with specificities and sensitiv-
ities, in Table 44, and data for each test are shown in
Table 45.

Of the four tests found to be less discriminating, the
Pain Drawing showed poor sensitivity in the women
and was not discriminating in the men. The
Inappropriate Symptoms were discriminating in the
women but insensitive in the men. The Inappropriate
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Figure 5. Sensitivity and specificity of the psychometric instruments plotted for a number of cut-off scores. The four most discriminating
tests are represented by circles, the others by squares. [Reproduced with permission, Greenough and Fraser 1992]

Drawing Pain Drawing

Symp m Inappropriate Symptoms, men
Sympf inappropriate Symptoms, women
Sign m  Inappropriate Signs, men

Sign f Inappropriate Signs, women

MSPQ m Modified Somatic Perception Questionnaire, men
MSPQf Modified Somatic Perception Questionnaire, women

Signs were insensitive owing to a relative infrequency
of occurrence (86 percent of normals and 54 percent of
disturbed patients scored zero). There was no differ-
ence between the sexes for the IBQ, but the test was
insensitive.

Two of the new IBQ scales distinguished between
the two groups (Affective and Hypochondrical
Disturbance and Life Disruption). Both scales were rel-
atively insensitive. The Social Inhibition scale showed

1BQ df lliness Behaviour Questionnaire, discriminant function
HADa  Hospital Anxiety Scale
HAD d Hospital Depression Scale
Zung Zung Depression Scale
IBQad liiness BehaviourQuestionnaire,
affectiveand hypochondriacal disturbance
1BQ Id liiness Behaviour Questionnaire, life disruption

no difference between the populations.

Of the four most discriminating tests, the MSPQ
needed cut-off scores to be different for men and
women, but proved both specific and sensitive. The
Hospital Anxiety Scale and the Hospital Depression
Scale showed no sex differences, and had high specific-
ities and sensitivities. The Zung Depression Scale again
showed no sex ditferences but good specificity and sen-
sitivity.
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Table 46. Total variance explained and individual tests having significant coefficients of variation

Total

Instruments having significant coefficients of variation

Instrument used

as dependent variance

variable explained Drawing  Symp. Signs 1BQ MSPQ HAD (a) HAD(d) Zung
Pain Drawing 27.7 < 0.005 < 0.005

Symptoms 47.7 < 0.005 <0.05 <0.0001 < 0.0001

Signs 20.0 <0.05

I1BQ (D.F.) 334 < 0.0001 <0.005 <0.0001 <0.005
MSPQ 48.1 <0.005 <0.0001 <0.05 < 0.05

HAD (a) 51.1 < 0.005 <0.05 <0.0001 < 0.0001
HAD (d) 63.6 < 0.0001 < 0.05 < 0.0001 < 0.0001
HAD Comb. 59.6 < 0.0001 < 0.0001
Zung 59.6 < 0.005 < 0.0001 < 0.0001
MSPQ/Zung 68.4 < 0.005 <0.005 <005 <0.0001 < 0.0001

Table 47. Effect of pain on optimum cut-off values for
instruments where cut-off scores change. Cut off value
(Specificity, Sensitivity)

Test All Pain <5 Pain>5
Pain Drawing 2 {91,42) ns 3 (95, 21)
Symptoms Women 3 (87, 62) a 2 (95, 33)
Signs Women 1 (84, 48) a 2 (95, 33)
IBQ (D.F.) 76 (87, 53) ns 88 (88, 29)
HAD(a) + HAD(d) 18 (89, 76) 17 (89,87) 19 (86, 76)

30nly one patient in one group

The combined tests, the MSPQ + Zung and the
HAD(a) + HAD(d) performed better than any of the
single tests, with high specificities and sensitivities.
Considerable differences between the tests were
observed in the total variance explained on the multi-
variate analysis (Table 46).

The four instruments with high specificities and sen-
sitivities also had a large part of their variance
explained by the other instruments. The two combina-
tions chosen also scored highly in this manner, and the
combination of MSPQ and Zung had substantial contri-
butions from five of the six remaining instruments.

Psychometric instruments and confounding factors

119 patients scored five or more on the visual analogue
pain scale and were allocated to the pain plus group,
with the others termed pain minus. In the pain plus
patients there was a variation of the optimum cut-off
score from that of the whole sample population in the
Pain Drawing, the Inappropriate Symptoms (women),
the Inappropriate Signs (women) and the IBQ. Both the
combination scores demonstrated changes in the opti-
mum cut-off score in the pain plus group; the HAD(a) +
HAD(d) combination showed a variation in the pain
minus group (Table 47). Some less discriminating tests

Table 48. Effect of social group on optimum cut-off vaiues for
instruments where cut-off scores change. Cut off value
(Specificity, Sensitivity)

Test All Group 1-3  Group 4-6
Symptoms M 3 (93,44) 2 (93,33) 3 (90, 50)
Symptoms W 3 (87,62) 4 (94,56) 3 (95,55)
Signs M 1 (96, 44) ns 2 (95, 40)
Signs w 1 (84,48) 1 (95,45 2 (93,33}
1BQ (D.F) 76 (87.53) 72 (92,68) 84 (95, 35)
HAD(a) + HAD(d) 18 (89,74) 17 (96,85) 19 (87,67)

failed to distinguish the disturbed patients in the
subgroups.

102 patients in social Groups 1-3 were compared
with the remaining patients in Groups 4—6. There were
variations of the optimum cut-off scores for the
Inappropriate Symptoms and the MSPQ + Zung in
Groups 1-3, the Inappropriate Signs and the HAD(a) +
HAD(d) in Groups 4-6 and the IBQ in all social groups
(Table 48). The Inappropriate Signs (men) failed to dis-
tinguish the disturbed patients in Groups 1-3.

Compensation for an injury was being claimed by
137 patients. Optimum cut-off scores were altered in
the MSPQ (men) for the compensation patients and in
the HAD(d), the MSPQ + Zung (men) and the HAD(a)
+ HAD(d) for both groups (Table 49). Again some of
the less discriminating tests failed to distinguish the
disturbed patients in the sub-groups.

The 49 immigrants were compared with native
English speakers. Optimum cut-off scores were
unchanged between the groups except for the Inappro-
priate Symptoms in the women in the immigrants and
for the IBQ and the MSPQ + Zung (women) in both
groups (Table 50). The Inappropriate Signs failed to
distinguish the disturbed patients in the immigrants.

78 patients were unemployed at review. Optimum
cut-off scores varied between the employed and the



Acta Orthop Scand (Suppl 254) 1993; 64

Table 49. Effect of compensation on optimum cut-off values
for instruments where cut-off scores change. Cut off value
(Specificity, Sensitivity)

Test All Noncomp. Comp

Symptoms M 3 (93,44) 2 (92, 50) 3 (86, 46)
Symptoms W 3 (87,62) 3 (92, 75) 4 (93, 44)
Signs Women 1 (84, 48) ns 2 (92, 36)
IBQ (D.F.) 76 (87,53) 76 (88, 67) 78 (89,42)
MSPQ Men 7 (91,865 7 (95. 50) 8 (86, 62)
HAD (d) 9 (90,68) 8 (91, 83) 10 (87.57)
MSPQ/Zung M 29 (91,84) 29 (97, 87) 31 (90,71)
MSPQ/Zung W 33 (96,85) 33(100,75) 34 (91,83)
HAD(a) + HAD(d) 18 (89,76) 16 (86, 75) 19 (87,76)

unemployed patients in almost all instruments. The
largest differences were elevations of the cut-off scores
in the unemployed patients (Table 51).

Each of the eight instruments and the two combina-
tions was subjected to multivariate analysis against a
number of independent variables (Table 52). In this
table, the scales of each psychometric instrument have
been transformed to 0-100 to allow comparison of the
coefficients of the independent variables. Additionally,
the coefficients have been multiplied by the number of
points on the scale of their respective independent var-
iable to analyze the degree of influence of the maxi-
mum change of each independent variable. Only inde-
pendent variables with significant coefficients are
reported.

In the case of the MSPQ/Zung combination, use of
the original cut-off score in compensation patients pro-
duced a mis-classification of 6 men and 2 women out of
122 scored patients (5%). Similarly in the immigrants,
4 men were mis-classified out of 44 patients (9%) and
in the unemployed patients 8 men and 4 women out of
61 scored patients were mis-classified (20%). In the
unemployed patients, use of the original cut-off score
produced mis-classification of 13 percent of the
patients with the HAD(a/d) and between 5 and 16
percent for the other instruments.
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Table 50. Effect of migrant status on optimum cut-off values
for instruments where cut-off scores change. Cut off value

(Specificity, Sensitivity)

Test Al English Migrants
Symptoms W 3 (87, 62) 3 (88,60) 4 (89,67)
1BQ (D.F) 6 (87, 53) 8 (88,59) 79 (89, 45)
MSPQ/Zung M 29 (91,84) 29 (94,89) 31 (88,62)
HAD(a) + HAD(d) 18 (89 76) 18 (88,91) 18 (88, 70)

Table 51. Effect of employment on optimum cut-off values for
instruments where cut-off scores change. Cut off value
(Specificity, Sensitivity)

Test All

Employed  Unemployed
Symptoms M 3 (93,44) 2 (86, 54) 4 (90, 24)
Symptoms W 3 (87,62) 3 (88, 56) 4 (79,47)
Signs Women 1 (84,48) 1 (89, 33) 3 (92. 20)
IBQ (D.F) 76 (87,53) 73 (89, 48) 80 (92, 45)
MSPQ Men 7 (91,65) 6 (87, 62) 8 (85,67)
MSPQ Women 10 (93.69) 8 (88, 78) 11 (81,38)
HAD (a) 11 (92,67) 10 (85, 73) 11 (91,64)
HAD (d) 9 (90,68) 7 (86, 99) 12 (85 36)
Zung 56 (92,73) 54 (92, 90) (85. 53)
MSPQ/Zung M 29 (91,84) 28 (94, 92) 33 (89 63)
MSPQ/Zung W 33 (96,85) 33(100,99) 36 (89,73)
HAD a) +HAD(d) 18 (89,76) 18 (93, 91) 21 (85, 64)

Table 52. Multivariate analysis of each psychometric instru-
ment against sex, age, current pain, social class, compen-
sation, migrant status and employment

Test Total

Coeﬂncnent and P-vaiue
variance =

Pam Empl Comp. Sex
Drawing 21 26¢
Symptoms 32 21¢ 1.62 0.282
Signs 19 13b
IBQ (D.F.) 32 32¢
MSPQ 23 18¢ 1572
HAD(a) 18 24¢ 232
HAD(d) 39 33¢ 34 6.8
Zung 41 21¢ 2.6°
MSPQ/Zung 40 19¢ 190 402

HAD Comb. 33 30c 3.4°

aP<0()5 bP<0005 and, cF’<00001
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Discussion

Patient selection and pattern of referral

The population sample used in this study was chosen to
be representative for patients referred to an orthopaedic
surgeon with an interest in spinal problems. The use of
consecutive patients from the day sheets was designed
to reduce sample bias, and only the selection criteria
detailed in the methods were used to further define the
population.

In Australian practice the general practitioner would
invariably refer back pain patients with Worker’s
Compensation claims to a specialist if symptoms failed
to settle rapidly enough to allow an early return to
work. Thus the patients studied were likely to have a
broad spectrum of severity of back pain and also
include those with relatively minor problems.

Referrals for second opinions might be expected to
be different in their behaviour from primary G.P. refer-
rals. However, these patients did not prove more chron-
ic in their presentation as the interval from the accident
to the first consultation was not increased and indeed
no difference in their Outcome scores was demonstrat-
ed.

Exclusion of patients who underwent subsequent
surgery removed a more disabled group and thus may
improve the resemblance of the study population to that
which might present to a general orthopaedic specialist.
The population sample used in this study contained
patients who, although having suffered from low back
pain in the past, were not all having pain when seen.
They may be considered more representative of the
population presenting to orthopaedic specialists than
either patients with chronic pain or “normal” patients
with no history of back pain.

A further advantage of the sampling frame was the
amount of complete and detailed information collected
in a standardised manner by a single observer, which is
unusual for a retrospective study. Identical questions
could be asked at review, allowing comparison of the
patients’ condition at review with that at presentation.
It was hoped that the Inorganic signs of Waddell et al.
(1980) and the pain drawing (Ransford 1976) would
provide a measure of the psychological status of the
patient at presentation. Unfortunately I found that these
two psychometric tests were least discriminating for
psychological disturbance.

The achievement of a follow up rate of 91 percent
adds weight to the findings of the study. Using the cri-
teria of Nachemson and LaRocca (1987) a worst case
analysis is unnecessary.

Performance of the Outcome score and Disability
measurements

The Outcome score devised for the assessment of the
patients appeared to perform satisfactorily. There was
good correlation with the Oswestry Disability score
(Fairbank et al. 1980) and with the disability rating of
Waddell and Main (1984). The new Outcome score,
however, provided an increased spread of scores among
the patients with the least disablement, particularly in
the women. This makes it more useful in the assess-
ment of back function in the least disabled groups. The
improved discriminating ability of the new Outcome
score between employed and unemployed patients,
compared with the two disability scores, is in part due
to the inclusion of employment itself in the scoring
system, but this only represented 12 percent of the
score, and other factors such as the inclusion of high
demand activities may also be important.

Unlike the disability and Outcome scores which are
completed by the patient, the physical impairment rat-
ing of Waddell is open to observer bias. Additionally
the “non test” straight leg raise which forms part of the
impairment rating has poor reproducibility (McCombe
1989) and considerable diurnal variation in patients
with prolapsed discs (Porter 1990). The rating proved
to be unsatisfactory as a measure of general outcome,
as it did not reflect factors such as employment or activ-
ities of daily living. It did, however, make an indepen-
dent contribution to the Outcome scale in multiple
regression analysis, although this contribution was
small.

The Outcome score, the Oswestry disability score,
and the disability score of Waddell were all influenced
by psychological disturbance. The physical impairment
rating of Waddell was also influenced in this way, but to
a lesser extent. It has been shown previously that the
range of flexion as measured for the impairment rating
is influenced by psychological factors (Rae et al. 1984).
The presence of psychological disturbance caused sep-
aration of the regression lines of disability and
Outcome scores against the physical impairment rating.
Although this is in general agreement with the findings
of Waddell and Main (1984), in the present study the
difference made by psychological disturbance was sig-
nificant only with lower disability and impairment
scores. As the influence of psychological disturbance
on the physical impairment rating was not greater with
increased impairment, this suggests that psychological
disturbance plays an important role in the expression of
disability in minimally impaired patients, but not in
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severely impaired patients. As the impairment rating
itself is increased by psychological disturbance, the
finding of disability in a psychologically disturbed
patient with a normal impairment rating may well be
suggestive of somatisation.

Length of follow up

It is of interest that the outcome results did not change
with the length of follow up. This suggests that a prog-
nosis based on the situation at one year is of consider-
able value and that further developments of the
patient’s condition are unlikely.

Interval between accident and primary consultation
In the compensation patients there was an association
between increasing delay between injury and primary
consultation and poor Outcome scores. This may result
from either an increasing resistance to treatment with
increasing duration of the complaint or selection out
over time of the more serious injuries which are even-
tually referred. The lack of change of the Outcome
score with increasing interval in the noncompensation
patients suggests that such selection might not occur. It
may be that over the initial months of the compensation
claim some other factor operates to worsen the progno-
sis. This may be a prolonged time off work, in part
instigated by the need to demonstrate the severity and
the time taken to initiate claim procedures.

Sex

The difference in Outcome score between the sexes in
the noncompensation patients was not due to any one or
two factors in the Outcome scale as differences were
observed in all factors except employment and sex life,
neither was it due to differences at presentation. The
difference may lie in the ability to resume full activities
in all spheres and not just a few, as there was no differ-
ence between the sexes in the compensation patients
who had lower overall scores.

Age at accident

Reduced Outcome scores at review were associated
with increasing age. The accident severity, however,
was greatest in the younger patients, implying that their
ability to recover is greater. This observation is in
agreement with the findings of Bigos et al. (1986).

Type of accident
The frequency with which an accident was claimed as

the precipitating cause of back pain was quite different
in the compensation patients and the noncompensation
patients. This may merely indicate that claiming com-
pensation depends to a great deal on the demonstration
of causation. Further work is needed in this area in a
work-place or primary health care setting. The major
modes of injury were lifting and falling. Data reported
from the USA also contained a large proportion of lift-
ing injuries (48%), with falls less common (4%) (Klein
et al. 1984). The incidence of a jerk during lifting was
less common than the 24 percent reported in a study of
physiotherapists (Molumphy et al. 1985), but that rep-
resented the working pattern of a specialised group.
Contrary to the findings of Josefsen et al. (1987), no
differences in the types of accident were observed
between the sexes in this study.

In the compensation patients twisting, slipping and
Jerking injuries produced more disability than other
injuries, a finding in agreement with other studies
(Manning and Shannon 1981, Magora 1973,
Molumphy et al. 1985, Kelsey et al. 1984). In contrast
to other studies (Troup et al. 1981), falls had a better
outcome than most other accident types. These differ-
ences, however, were not observed in the noncompen-
sation patients. This suggests that it may not be the
mechanism of the accident but some other factor which
was associated with the reduction in the outcome score.
Slipping and jerking accidents, for example slipping on
an oil spillage on the floor, may be more demonstrably
the fault of a third party.

Diagnosis
There appeared to be little relationship between the
diagnosis and Outcome scores. The diagnoses of pro-
lapsed disc and spondylolysis and spondylolisthesis
were supported by radiographic findings consistent
with the clinical picture. It is possible that in some of
the cases of spondylolysis and spondylolisthesis the
symptoms may have been arising elsewhere in the
spine as both of these radiographic features may be
found in symptom-free spines (Frederickson et al.
1984). The diagnosis of discogenic pain was basically a
clinical one and as such is open to more error. Facet-
joint arthropathy was not always confirmed
radiographically as CT scans were not available for
every patient. However, the diagnostic criteria were
applied consistently by a single treating surgeon
throughout the period of patient recruitment, and the
groups of patients therefore had a measure of internal
consistency.

Multivariate analysis demonstrated that the six diag-
noses together contributed only 3 percent to the vari-
ance of the Outcome score. Treatments currently direct-



ed at specific pathological entities are thus addressing
only a small fraction of the etiology of the disability.
This has important implications for the management of
patients with a low back pain, suggesting more atten-
tion needs to be given to psychological and socio-eco-
nomic factors.

Diagnosis related to injury type

The relationship of injury type to diagnosis has not
been previously explored in a well defined group using
consistent diagnostic criteria. The association of impact
with soft tissue strain is hard to explain on pathological
grounds, but this association was predominantly found
in the compensation patients as only one noncompensa-
tion patient was included in the group. The patients in
this group also had a higher incidence of psychological
disturbance than the population sample as a whole and
a possible explanation is that this type of postural soft
tissue strain was a result of increased muscle tone sec-
ondary to stress. Bending injuries were associated with
the group of other diagnoses, and this is difficult to
explain.

Kelsey et al. (1984) found that combined lifting and
twisting were associated with an increased incidence of
disc prolapse. In the present study twisting injuries
were associated with both disc prolapse and discogenic
pain, and this supports the concept of an important role
for torsion both in the generation of disc prolapse
(Farfan et al. 1970) and possibly in the formation of
outer annular tears (Vernon-Roberts and Pirie 1977,
Hilton and Ball 1984). Bending injuries were also asso-
ciated with disc prolapse lending some support to the
concept of prolapse being a hyperflexion injury
(Adams and Hutton 1982), although these injuries were
not sustained under any load. Lifting injuries were
associated with discogenic pain and could possibly be
mediated through the production of annular tears with
subsequent degeneration (Osti et al. 1990). The appar-
ent connection between facet arthropathy and jerking or
falling injuries may represent secondary changes fol-
lowing a joint injury but the median interval between
accident and diagnosis was only 10 months and this
might not be sufficient for such changes to occur. An
alternative explanation would be the further injury of a
previously degenerate joint e.g. fracture of an osteo-
phyte precipitating symptoms. No causal relationship
could be ascertained for the association of falls and
spondylolisthesis or spondylolysis. The accident sever-
ity score of falls in patients with these diagnoses was no
greater than that in other falls.
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Accident severity

The arbitrary nature of the accident severity score is
open to criticism. The score used in this study, howev-
er, was used to distinguish the trivial from the severe
and at least was applied uniformly throughout.
Accident severity varied with age but appeared to play
little part in outcome or in determining the diagnosis.

Initial pain and neurological deficit

The pain pattern recorded at the primary consultation
varied between the compensation patients and the con-
trols, with more of the compensation patients indicating
pain in all three areas. This was not associated with
increased evidence of neurological deficit in the these
patients and may reflect the increased incidence of psy-
chological disturbance in the same manner as the pain
drawing attempted to do. It is interesting that the group
indicating pain in all areas fared worse at review in the
noncompensation patients but were no different from
the rest in the compensation claimants.

In both compensation and noncompensation patients
there were associations between leg pain (either alone
or combined with the other two areas) and a neurologi-
cal deficit on primary examination. As might be expect-
ed a neurological deficit was more common in the
patients with disc prolapse. A surprising finding, how-
ever, was the lack of a difference in outcome between
the patients with an initial neurological deficit and
those without. This is agreement with the findings of
Currey et al. (1979) but is contrary to those of Berquist-
Ullman and Larsson (1977) and Troup et al. (1981).
The lack of influence of a neurological deficit on out-
come implies considerable redundancy of capability of
the lower limb in most activities, however, none of
these patients had a drop foot.

Initial treatment

The initial treatment received following the accident
was not very successful. No treatment modality was
rated as successful by more than one third of the
patients as a whole. There was also little difference in
the assessment ratings between the compensation and
noncompensation patients (except for physiotherapy).
The current work suffers, however, from being retro-
spective, and in addition the patients were inclined to
aggregate the initial treatment with subsequent therapy
over the course of time. During the interviews the
investigator gained a strong impression that no treat-
ment provided more than temporary relief, either in the
compensation or the non compensation groups. As
expected the compensation patients had a higher pro-
portion of works personnel or casualty departments



providing the first therapy, but in both groups the G.P.
provided initial care most often.

There was no correlation between the initial thera-
pies prescribed following the injury and the diagnoses
made at the primary consultation with the specialist.
This lack of agreement in other practitioners as to
which therapy is suitable for which clinical presenta-
tion further supports the finding that none of the treat-
ments was of any specific value in any of the condi-
tions. Two therapies (surgical belt and epidural
injection) were associated with worse Short Outcome
scores at the primary consultation. In this retrospective
study the cause of this association cannot be deter-
mined; it may be that these treatments were less effec-
tive than the others or that they were prescribed in more
disabled patients.

There was a difference in the pattern of time elapsed
from the accident to the first consultation with a doctor
or nurse. More than half of the compensation patients
were seen the same day, whereas only one fifth of the
noncompensation patients were seen this early. It is
most interesting to note that the compensation patients
seen within the first 2 days fared worse at follow up
than those seen later. As the accident severity scores
were the same in each of the two groups it suggests as
one possibility that the personality of the patient was
important in determining the urgency of treatment and
in part the subsequent outcome. This is supported by
the observation that the Short Outcome score at the pri-
mary consultation showed no differences between the
two groups, with the implication that the initial disabil-
ity was similar.

Treatment following primary consultation

Treatment following the primary consultation was sim-
ilar in the compensation patients and the noncompensa-
tion patients. The success of this treatment cannot be
quantified as there is no control group which received
no treatment. It is however clear that the educational
classes contributed to the improvement in the Short
Outcome scores between the primary consultation and
follow up, a finding also noted by Berquist-Ullman and
Larsson (1977} and Sikorski (1985). This supports my
impression, gained from the interviews, that many
patients found these classes helpful. The patients treat-
ed by exercises alone had a similar increase in Short
Outcome score to patients treated with other modal-
ities, in contrast to the findings of Manniche et al.
(1988) who reported improved results from an exercise
regime. Their regime was, however, supervised and
intensive, in contrast to the self administered treatment
given to patients in this study. With the more specific
therapies, of which the best example is injections for
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facet arthropathy, the improved response of the
noncompensation patients over the compensation
patients was marked and agrees with the findings of
Krusen and Ford (1958). These authors studied the
response to a rehabilitation programme of 272 compen-
sation claimants and 237 noncompensation patients.
They found 89 percent of the noncompensation group
were rated as improved compared with 56 percent of
the compensation group. Compensation patients also
had more treatments than noncompensation patients.

Time off work

The present work demonstrated a strong link between
increasing time off work following an injury and subse-
quent unemployment. This association could only be
seen in the compensation patients as there were insuffi-
cient noncompensation patients unemployed at follow
up for analysis. There was also an inverse correlation
between the Outcome score at review and increasing
time off work, both in the compensation and the
noncompensation groups. This association is a possible
factor in the poor performance of the compensation
patients, who were encouraged by their advisors not to
return to work early. The loss of regular exercise at
work and in daily travel may lead to further spinal
decompensation and increased symptoms.

Social group

In compensation patients there was an association of
social group with employment status at follow up and
this observation agrees with the findings of Tunturi
(1979) who was examining the results of spinal fusion.
No such association, however, was found in the non-
compensation patients, which questions whether back
injured workers in heavy jobs are necessarily more at
risk of loss of their working capacity. Outcome meas-
urements at review were also influenced by social
group, but again more consistently in the compensation
patients than in the noncompensation patients.

Within the compensation patients no variation
occurred in diagnosis or in type of accident with social
group. In the noncompensation cases, lifting injuries
were less common and falls more common in Groups
5-6. It is possible that patients would be tempted to
ascribe their injury to a lift performed at work rather
than one at home, which would be more difficult with a
fall, but there was no evidence to support this sugges-
tion.
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Migrant status

The influence of migrant status on subsequent employ-
ment was small and after the patients were controlled
for social group there was no difference between im-
migrants and native English speakers. This agrees with
the findings of Hewson et al. (1987) who found that
although there was an increase in the numbers of im-
migrants overall, this was not significant after control-
ling for social group.

Although more of the migrants were unemployed at
review this was secondary to differences in the distribu-
tion of social groups between the immigrants and the
native English speakers. Similarly, although im-
migrants had more psychological disturbance, when
other factors were included in multivariate analysis
migrant status made no significant contribution.
Differences in Outcome scores in both the compensa-
tion and noncompensation patients between the im-
migrants and the native English speakers were not
reflected by a contribution of migrant status in the multi
variate analysis. Thus there was no evidence to support
any suggestion that immigrants are overrepresented in
compensation claims or that they have a less satisfacto-
Iy recovery.

Patients classified as immigrants to Australia in this
study population were predominantly from Greece and
Italy. They may differ from immigrants of refugee or
illegal immigrant status to Europe or the U.S.A_, but are
not likely to differ from other immigrant groups to
these countries where routine immigration is controlled
in a similar manner to Australia. A proportion of the
first generation immigrants spoke poor English which
may have contributed to the popular prejudice against
them as a group claiming more than their fair share of
state benefits.

Compensation

Although there was an increased proportion of second
referrals and consultant referrals amongst the compen-
sation patients compared with the noncompensation
patients analysis of the Outcome scores revealed no dif-
ferences between these groups.

The results of this study showed that compensation,
in particular lump sum compensation, is associated
with an increased rate of unemployment, and a pro-
longed time off work. The differences are still very
marked and highly significant after controlling for
social class. The unemployment rate of 49 percent in
the compensation patients was somewhat higher than
the rate of 33 percent reported by White (1969) for con-
servative therapy but in that study the follow up was
only 81 percent.

In contrast to the findings of Leavitt et al. (1982), the
compensation patients reported more pain and disabil-
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ity than matched controls, which was further accentuat-
ed in those who were unemployed or had a psychologi-
cal disturbance. To my knowledge this is the first con-
trolled study of this type on the effects of compensation
on the recovery from low back pain.

The compensation patients in this study were more
disturbed than controls. The analysis suggested that
compensation and unemployment have independent
approximately equal effects on the incidence of distur-
bance.

Patients claiming a lump sum appeared much worse
off than those on intermittent payments only. However,
in the Workers’ Compensation Scheme some patients
became involved in a lump sum claim only when a dis-
pute arose conceming their accident, when in some
cases the insurance company ceased payments unilater-
ally. Thus in the lump sum group there was an increased
incidence of disputed claims, or of patients who had
been off work for some time previously on intermittent
payments. However, patients claiming lump sums in a
negligence or third party claim had an equal disability
at review to those claiming lump sums in the Workers’
Compensation system. Thus the higher awards avail-
able to third party claimants did not improve the out-
come.

Neither unemployment nor psychological distur-
bance was affected by settlement, either immediately or
after several years. Following settlement, even in the
employed patients psychological disturbance continued
in many, even five years post settlement. From this it
could be inferred that these patients are more easily
stressed than the controls, or that there is a certain per-
sonality type more likely to be involved in a claim.
Although no information concerning the pre-injury
status of these patients was available, if either of the
postulates are correct then the present system has
allowed them to take a path which has very poor
outcome. Parker (1977) found that approximately one
fifth of his compensation patients had some evidence of
pre-existing neurotic symptoms, but this was assessed
retrospectively. Murphy and Cornish (1984) reported
that some scales of the MMPI together with the pain
drawing could predict which patients with acute inju-
ries would become chronic. There is a need for a suit-
ably controlled prospective study in the work place to
examine the pre-injury status more closely.

Settlement of the claim was associated with a small
increase in the Outcome score in the men, but there was
no change in reported pain, Oswestry disability score or
Waddell’s physical impairment rating. Talo et al.
(1989) reported similar findings.

Following settlement the patients seeking treatment
were more likely to have psychological disturbance. As
the response to therapy in compensation patients
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depends in part on the extent of psychological distur-
bance (Dzioba and Doxey 1984), this has important
implications if operation is contemplated. In addition,
compensation has been found to reduce the response of
psychological disturbance itself to treatment (Trief and
Stein 1985).

The results of this study demonstrated that although
the compensation patients do badly, the noncompensa-
tion patients do very well. It may be argued that the
noncompensation patients have a significant incentive
to return to work as soon as possible to restore their
income. This hypothesis is supported by our findings in
a number of self-employed patients in the compensa-
tion group who had a private sickness benefits policy.
In order to minimise premiums these were often
arranged to pay only a subsistence income, significant-
ly below the patients normal income. These patients as
a group behaved similarly to the noncompensation
patients. A comparison of patients in New Zealand on
minimal payments with similar patients in the USA
also supports this hypothesis (Carron et al. 1985).

Many explanations might be advanced for the poor
results achieved by the compensation system. In this
study the three factors which appeared most relevant
were the delay in return to work, the adversarial nature
of the system, and the effect of the claim history on
prospective employers. Return to work as part of a
treatment programme increases the success rate
(Catchlove and Cohen 1982). This was confirmed in
this study; the patients who returned to work in less
than six months had a greatly increased chance of
employment at follow up than those who were out of
work longer. Under the South Australian Workers’
compensation system the employer was liable for any
injury or disability arising at work, regardless of pre-
existing conditions. This produced a strong incentive
for the employer, under pressure sometimes from the
insurance companies, to terminate the employment of
an injured worker. Thus part time work or light duties
which might otherwise have been valuable in a gradu-
ated return to work were often unavailable.

Secondly, the adversarial system is associated with a
poor outcome, the lump sum claimants contributing
most to the poor results of the compensation group. The
patients claiming intermittent payments did not differ
in many of the outcome parameters from the controls.
Under the adversarial system patients were required to
recount their symptoms and disabilities on numerous
occasions to lawyers, doctors and the court. I gained a
strong impression that the adjustment of the patient to
his back pain was the crucial factor. This adjustment
appeared reduced under the stressful conditions of liti-
gation, for example some patients were followed by
agents of the insurance companies using video cameras
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gathering evidence to produce in court. This may
reduce compliance with rehabilitation exercise
regimes. The adversarial system was also associated
with delays; the median time to settlement in this series
was nearly two and a half years.

The system of medical reports appeared unsatisfacto-
ry. Haddad (1987) found that in 1,818 compensation
claims the claimants’ specialists awarded no disability
in 0.5 percent of cases whereas the insurance
companies’ specialists awarded no disability in 75
percent. A similar dichotomy became apparent to the
investigator during this review. Such differing medical
opinions may produce feelings of stress. The lack of
quantifiable parameters makes the value of medical
reports in the context of back pain questionable. In this
regard the Physical Impairment Rating of Waddell was
unhelpful, as it was affected by psychological distur-
bance and also contributed only a small amount to oui-
come.

Thirdly, those patients who had settled their cases
and who were actively looking for work found that their
history of a claim for back injury was a significant
handicap. This difficulty with employment was one of
the most common reasons cited by those pattents who
had indicated they would not go through the claim pro-
cedure again.

It thus appears that the compensation system, partic-
ularly the lump sum system, acts directly and powerful-
ly against the long term interests of the patient. Further,
this adverse effect continues after settlement, for at
least 5 years in this study. I would recommended that
the lump sum system of compensation for low back
injury should be abolished, that legal involvement
should not occur, and that a continuous payment system
should be considered for these cases.

Psychological disturbance at review

Psychological disturbance was present in 36 percent of
the compensation patients and 9 percent of the noncom-
pensation patients. Main and Waddell (1984) found an
incidence of 15-20 percent in chronic pain patients and
5 percent in the normal population. The incidence of
psychological disturbance was not related to social
group, and differences existed between the compensa-
tion patients and the noncompensation patients in all
group bands although they were not significant for
social Group 4. Psychological disturbance had a signif-
icant effect on the Outcome score at follow up in all
social groups.

Multivariate analysis showed that both compensation
and unemployment were associated with an increased
incidence of psychological disturbance. In this study
the effect of unemployment was more marked than that
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of compensation. Current pain as recorded by the visu-
al analogue pain scale was even more strongly associat-
ed with psychological disturbance, but whether the
association was causal could not be determined.

Each of the outcome and disability scales was influ-
enced by both compensation and employment status.
The Outcome scale was more strongly affected by
employment, but employment is part of the scale itself.
In the compensation patients, the effect of psychologi-
cal disturbance on the various self-report ratings when
controlled for employment was considerably rednced
and significant only in two instances, whereas if the
patients were controlled for psychological disturbance
unemployment still had an effect on these scales. In the
compensation patients as a whole, therefore, the pro-
found effect of psychological disturbance on the out-
come measures used in research and clinical practice
may be due mainly to the strong association of distur-
bance with unemployment.

In the noncompensation patients the contrary situa-
tion pertained. Although the numbers in the unem-
ployed and disturbed groups were small, psychological
disturbance had a marked effect on the self-report
scales, particularly in the employed patients where
there was a large group. No effect was seen of unem-
ployment, except in the OQutcome score in which unem-
ployment itself is included.

This difference between the compensation patients
and the noncompensation patients is interesting. It sug-
gests the possibility of a learned behaviour pattern in
the compensation patients of regarding themselves as
disabled which is particularly pronounced in the unem-
ployed patients. These patients have all had to justify
their disability on a number of occasions during the
claim procedure. The higher scores seen in the compen-
sation patients may be masking the effect of psycholog-
ical disturbance in this group. Unemployment in the
noncompensation patients (which at 8 percent was
average for Adelaide) was not linked to the effects of
the previous back accident and the patients did not
regard themselves as disabled.

Comparison of psychometric methods

The comparison of the psychometric methods demon-
strated that many of those used in patients with low-
back pain fail to accurately distinguish psychological
disturbance. The ability of this study to discriminate
between the tests may have been improved by the broad
population base.

The assessment of psychometry in patients with pain
or illness is also made difficult as physical limitations
may be confused with psychological symptoms in some
questions (Zigmond and Snaith 1983, Watson 1982).
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Using the Minnesota Multiphasic Personality Inventory
(MMPI) for example, elevation of the Hs and Hy scores
in pain patients has been shown to be due to their
endorsement of physical symptoms relevant to their
pain rather than their being hypochondriacal (Watson
1982). In the tests which performed well in this study
(the Hospital Anxiety and Depression Scales, the
Modified Somatic Perception Questionnaire, and the
Zung Depression Scale) there was very little possibility
of such confusion; indeed the first three were designed
with this objective in view.

In this study psychological disturbance was defined
using a combination of all the test scores. To improve
comparability with other published work, the use of the
MMPI was considered. In the MMPI, however there is
overlap of physical with psychological symptoms, and
the MMPI has also been shown to distinguish poorly
between patients with functional diagnoses and those
with organic diagnoses (Schwartz and Krupp 1971) and
has a considerable overlap between such patients
(McCreary et al. 1977). The cumbersome nature of the
MMPI (it contains 566 items, takes 90 minutes or more
to complete. and requires a reading ability of high
school equivalent) was also disadvantageous in a study
of this nature where patients attended at the investiga-
tors’ request and not as part of a treatment programme.
The educational requirements also excluded a number
of the population sample, particularly in the immigrant
group.

The resemblance of the shape of some of the curves
suggests they may be measuring the same features. The
HAD(a) and MSPQ curves closely resembled each
other but still differed markedly in form from the two
depression scales, the Zung and the HAD(d), which in
turn are closely related to each other. This observation
lends support to the use of these methods in pairs of dis-
similar tests when they may complement each other by
measuring different aspects of disturbance.

Pain, social group, compensation, migrant status and
employment all affected the cut-off scores of some of
the tests. For any method to be universally applicable
these effects should be minimal, or test results would
have to be analysed for each separate subgroup.
Migrant status affected the tests least, supporting the
concept that immigrants do not differ in their psycho-
logical responses. For the compensation, pain pius and
social groups 4-6 subgroups, the difference in cut-off
scores may be due to the observed increase in median
scores in the nondisturbed patients. This suggestion is
supported by the generally higher specificities and sen-
sitivities in the noncompensation, pain minus and
social groups 1-3 sub-groups (Tables 3-5).

The Pain Drawing was found to be of little value
because of its relative insensitivity. This poor correla-
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tion agrees with that found by Van Baeyer et al. (1983),
who reported a specificity of 80 percent, with a sensi-
tivity of 44 percent.

The distribution of Inappropriate Symptoms in this
study agreed with the distribution for all back patients
reported by Main and Waddell (1984). This test dis-
criminated between the two groups quite well, but had
lower specificities and sensitivities than the best of the
tests used in this study and showed an increased vari-
ability with pain, social group, and compensation.
Items are also obtained during the history taking, allow-
ing the possibility of observer bias or accidental omis-
sion.

The Inappropriate Signs were also found to be insen-
sitive, with nearly 80 percent of all patients scoring
zero. Even in the disturbed group, only 30 percent
scored more than one. The discrepancy between these
results and those of Waddell et al. (1980) may be due to
differences in the populations studied, or to inter-
observer variation. Waddell’s subjects were Canadians
and Britons, both normal subjects and referrals to ordi-
nary orthopaedic clinics and problem back clinics. It
has not been shown that Australians differ from Britons
or Canadians, and the results from the other tests in this
study suggest that they do not. It remains probable that
the difference observed is due mainly to the inter-
observer variability reported by McCombe et al.
(1989). This reduces the value of the Inappropriate
Signs in the assessment of these patients.

The results of this study confirm the reservations of
Main and Waddell (1987) concerning the use of the
Illness Behaviour Questionnaire (discriminant func-
tion) in patients with back pain, the more so as the
present sample was drawn from the population in
which this test was developed. The present results,
however, do not confirm the discriminating power of
the three factors proposed by these authors; indeed the
factor they designated social inhibition failed to distin-
guish at all between the two groups. The Hospital
Anxiety and Depression Scales, the Modified Somatic
Perception Questionnaire, and the Zung Depression
Scale were all simple to administer and score, and were
all acceptable to the patients whose compliance with
these tests was good. It was chosen to present the
results in terms of a single cut-oft value, in order to
identify tests which may be used quickly and easily in
clinical practice.

The combination of the MSPQ and the Zung depres-
sion scale provides an instrument which is least affect-
ed by other factors such as pain, social group, compen-
sation and migrant status. Using the cut-off score given
here, it provides a tool for the assessment of the psy-
chological status of patients with low back pain which
is simple, convenient and accurate.

Summary and future research

The Outcome Scale designed for use in this study pro-
vided a comprehensive and discriminating assessment
of patient function. This scale should now be tested in
further work in particular to assess the effect of conser-
vative or surgical therapy. It is important that such stud-
ies should be prospective and that the scale be adminis-
tered at presentation. This will allow comparison of the
patients’ condition before treatment and at follow up.
The physical impairment rating makes only a small
contribution to the Outcome scale but has some validity
as an independent factor and may be worth including in
some studies. As all the scales were influenced by psy-
chological disturbance it is important that reports of
future work should characterise the psychological pro-
file of the study population.

The length of follow up did not affect the outcome,
suggesting an accurate prognosis could be given at one
year, Patients who were older at the time of the accident
fared worse, but accident severity did not intfluence the
outcome. Neurological deficit was not associated with
a poorer prognosis.

The type of accident, although associated with diag-
nosis in some cases, does not appear to have a direct
relationship to recovery. The diagnosis in patients with
back pain following an accident plays little part in
determining the recovery, neither do specific therapies
directed to particular pathologies. Education classes,
however, are associated with improved outcome. Time
off work is closely associated with outcome, and treat-
ment programmes should therefore aim at early return.
Immigrants are not more likely to be unemployed or
psychologically disturbed and regression analysis indi-
cates that migrant status is not a factor in the outcome.
Previous findings may be explained by the variation in
social groups and other factors.

Compensation status plays a major role in the recov-
ery from low back injury. Lump sum claims are more
deleterious than intermittent payments. The type of
lump sum claim is not a factor in outcome. Settlement
makes no difference to the patient’s recovery. Reform
of the compensation system is indicated.

Psychological disturbance is also a major determi-
nant of outcome. This work does not allow determina-
tion of the psychological status of the patient at the time
of accident and further work in an industrial setting is
required to clarify whether disturbance is the cause or
the result of poor treatment.

A psychometric method has been identified which
has a high specificity and sensitivity and is easy to
apply in clinical practice.

The finding that compensation and psychological
disturbance are prognostic factors of greater magnitude
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than diagnosis or treatment is clearly relevant for the
design of future studies of low back pain. These factors
must be rigidly controlled or be included in the analy-
sis, and multifactorial analysis may be required.
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