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ABSTRACT. The long-term outcome results of inpa-
tient and outpatient treatment of low back pain (LBP)
were studied in 476 subjects (aged 35-54, 63 % men)
randomly assigned to three study groups: inpatients
(n=157), outpatients (n=159), and controls (7=160).
The study included changes in the severity of low back
pain, grade and disability, compliance with self-care,
data on disability pensions, and days of sickness allow-
ance during a 2.5-year follow-up period. These vari-
ables were used as outcome criteria. Pain and disability
had decreased significantly in the two treated groups
up to the 3-month follow-up. LBP was still a little
slighter in the inpatients at the 1.5-year and 22-month
follow-ups, but there were no significant differences
between the groups in disability caused by LBP. The
refresher programme carried out 1.5 years after the
first one did not bring about as clear short-term im-
provement in pain and disability as the first treatment.
During the whole 2.5-year follow-up compliance with
self-care was better in the two treated groups, especial-
ly in the inpatients. Days of sickness allowance had
increased somewhat more in the controls than in the
inpatients during the follow-up. No differences be-
tween the groups were found in the number of disability
pensions granted.
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The magnitude and diversity of problems connected
with chronic low back pain, its prevention, rehabilita-
tion, and management has been widely recognized,
and the need for preventive and early rehabilitation
measures has been strongly emphasized (e.g. 1, 14,
15). There are, however, only a few studies in which
the outcome of secondary prevention of low back
trouble has been investigated in a controlled fashion
(cf. 8,9,12,13, 14, 16, 19, 22). Results from outcome
studies have been controversial; to compare results
from different studies is difficult because of the diver-
sity of study designs, treatments applied, patient sam-
ples, evaluations of outcome, and follow-up periods.

Promising results have been reported from, among
others, the studies of Mayer et al. (19) and Linton et
al. (14) where the problem of chronic low back pain
has been attacked with new approaches.

The present study is a controlled prospective study
on the outcome of interventions consisting of both
preventive and rehabilitative components. The sam-
ple of the study comprised subjects with a risk of back
pain disability assessed on the basis of their former
back pain and work history. Two kinds of interven-
tions were used, i.e. inpatient and outpatient treat-
ment. The interventions consisted of educational
components, e.g. on ergonomic factors, back and re-
laxation exercises, and other physical therapy modal-
ities, emphasizing the role of self-care in the preven-
tion and early rehabilitation of low back disability.

The present paper deals with outcome results based
on the 2.5-year follow-up period of the two interven-
tion modalities, using pain, disability, compliance
with self-care, and days of sickness allowance as crite-
ria. In addition, data on disability pensions are pre-
sented. In Parts I and II of the study (10, 20) the
short-term effects, i.e. results of the 3-month follow-
up, were described. Long-term effects on physical
measurements are presented in another paper (21).

MATERIAL AND METHODS

Subjects. The subjects (n=476, aged 35-54, 63% male) were
selected from among blue-collar workers employed by two
State Institutes and various enterprises in the Helsinki Met-
ropolitan Area, and farmers from Southern Finland. Selec-
tion was carried out by a mailed questionnaire, the final
selection being made in an examination by a physiatrist. The
main criteria for selection were (@) the subject had been
enganged in physically strenuous or moderately strenuous
work for at least ten years, (b) he/she had suffered from
chronic or recurrent low back pain for at least two years, (¢) it
had affected his/her working and physical capacity, (d) it had
caused sick-leaves during the past two years, and (¢) low back
pain was the major health problem of the subject; no other
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severe long-term illnesses were present. The subjects were
randomly assigned to three intervention groups: the inpatient
group, the outpatient group, and the control (no treatment)
group.

Procedure. The study comprised pre-treatment examina-
tions, one treatment period plus a refresher programme after
1.5 years. and five follow-ups. The pre-treatment examina-
tions consisted of, for instance, examinations by a physiatrist
and a physiotherapist, and questionnaire surveys. The follow-
ups were carried out 3, 8 and 18 months after the first
treatment and 3 and 12 months after the refresher pro-
gramme. Apart from the 8-month follow-up. which was a
questionnaire survey, all other follow-ups also comprised
physical measurements and/or a physiatrist’s examination.

The physiatric and physical examinations have been de-
scribed earlier (20). The questionnaires had items on, e.g. the
frequency and intensity of back pain, disability caused by low
back pain (e.g. 3, 10, 22), and previous back care. Data on
psychological and behavioural factors connected with low
back trouble were also gathered. Data on disability pensions
and sickness allowances were obtained from the records of
the Social Insurance Institution.

In all. 402 subjects attended the 2.5-yvear follow-up. i.ec.
altogether 85 % of the original sample was reached at the final
examinations. Data on sickness allowances and disability
pensions were, however. obtained for all the subjects in the
original sample. A careful analysis between those who had
dropped out of the study and the remaining subjects showed
that there was no systematic and statistically significant selec-
tion bias present affecting the outcome results.

Contents of treatment. The first inpatient programme con-
sisted of a 3-week rehabilitation period at a rehabilitation
centre. The outpatients took part in a |5-session back treat-
ment programme (lwice a week during a 2-month period)
either at the work place or at the local health centre. The
outpatients participated in the programme during their work-
ing hours. whereas the inpatients had a 3-week leave from
work during their treatment. A more detailed description of
the treatment programmes is given by Mellin et al. (20) and
Hirképid et al. (10).

Both treatment modes were carried out in groups of 6-8
patients. The programmes comprised a modified Swedish
back school, back and muscle relaxation exercises, and heat
or electrotherapy prior to the back exercise sessions. These
sessions were led by a physiotherapist. The inpatients re-
ceived massage and attended physical exercises and muscle
strength exercises during their treatment programme. Both
in- and outpatients attended two structured group discus-
sions, led by a psychologist, on how to cope with chronic
pain, plus one discussion on back care led by a physician. All
in- and outpatients were taught a back exercise programme to
be carried out after treatment.

The aim of the refresher programme (2 weeks for inpa-
tients, 8 sessions for outpatients) 1.5 years later was to re-
hearse and revive the self-care skills learned earlier.

The control group received written and oral instructions on
back exercises and ergonomics during the physiatrist’s exami-
nation at the beginning of the study and at the 3-month, 1.5-
year and 2.5-year follow-ups.

The accomplishment of back exercises was checked in all
groups at the 3-month, 1.5-vear, and 2.5-year follow-ups and
corrected, if necessary, by the physiatrist.
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Outcome variables. The following indexes and variables are
used to describe outcome results (cf. 10):

I. The Pain Index (range 0-400, reliability = 0.89) is a sum
of four items which describe the severity of low back pain (a)
in general, (h) in the morning. (¢) after the work day. and (d)
in the evening.

2. The LBP Disability Index (range 0-435, reliability =
0.89) comprises 15 items deseribing disability caused by low:
back pain during the past month in different situations and
activities.

3. Long-term gains. A variable describing long-term gains
was formed on the basis of changes in the LBP Disability
Index from pre-treatment to the 2.5-year follow-up. The reli-
able change index (RC) suggested by Jacobson et al. (11) for
outcome research was used as a criterion for a “true” change.
This means that the difference score (post—pre) is divided by
the standard error of measurement (Sg): RC = (X, — X )/Sg,
and Sy = 53/l —r... where r.. = the reliability of the measure.
An RC larger than 1.96 would be unlikely to occur (p<0.05)
without actual change. Thus. with an r.. = 0.89 a difference
score of 5 points in the LBP Disability Index would indicate
an actual change. In addition, if the pretreatment value of the
Disability Index was <5 points. no gain was recorded. Three
groups describing long-term gains were formed: (a) clear
gain, i.e. a 5-point decrease at the 3-month follow-up plus at
least three of the other follow-ups when compared with the
pre-treatment score, and no increase in disability during the
2.5-year follow-up period, (b) slight gain, i.e. a 5-point de-
crease at the 3-month follow-up plus at least two of the other
follow-ups, and (¢) all other changes were recorded as no
gain.

4. Compliance and self-care. Accomplishment of back exer-
cises was rated by the physiatrist with a 4-point scale (0-3)
indicating the number of faultless back exercises demonstrat-
ed by the patient at the examinations. Other data on compli-
ance were based on the subject’s answers to the question-
naires, i.e. on the frequency of back exercises (1 = none, ..., 4
= daily), the frequency of relaxation exercises (1 = none, ...,
4 = daily). and compliance with ergonomic instructions at
work (1 = always. .... 4 = never) during the previous month.

5. Days of sickness allowance. According to the National
Sickness Insurance Scheme sickness allowance is payable to
all employed and sell~employed people between 16 and 65
who are incapable of doing their ordinary work or compara-
ble work because of illness, for a maximum of 300 working
days. The first seven working days of a period of interruption
of employment. plus the day on which incapacity began, are
not covered (25). Here, the data are presented as the average
number of days of sickness allowance due to all diseases,
musculoskeletal disorders and spinal disorders during a one-
year period prior to the pre-treatment phase and the 1.5-year
and 2.5-year follow-up phases, respectively.

6. Disability pensions. Data on disability pensions are pre-
sented here as the number of subjects who were granted a
disability pension by June 1988; the average follow-up period
per subject was 4.5 vears.

Statistical analyses. Treatment effects, based on the Pain
Index and the LBP Disability Index, were tested with one-
way analyses of covariance (BMDPI1V) using the change
scores (each follow-up vs. pretreatment) of each index as
dependent variables, study groups as grouping factors, and
age as the covariate. Differences between each of the study
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Fig. 1. Mean scores of the Pain Index by study group at the
pre-treatment phase and the five follow-ups.

groups were also analyzed with /-tests for independent
groups.

Differences between the study groups in the number of
those with long-term gains, the accomplishment and frequen-
cy of back and relaxation exercises, compliance with ergo-
nomic instructions, and granted disability pensions were test-
ed with the y’-test.

Differences between the study groups in the number of
days of sickness allowance were tested with one-way analysis
of variance and rtests for independent groups after a loga-
rithmic transformation of the data (4).

RESULTS

There were no statistically significant differences be-
tween the study groups in the pre-treatment data (cf.
10).

Changes in the Pain Index

Mean scores of the Pain Index by study group at the
initial phase and at each of the follow-ups are present-
ed in Fig. 1. The short-term effect, i.e. 3-month fol-
low-up results, was evident in both treated groups (cf.
10). At the 8-month follow-up the groups did not
differ from each other in a statistically significant
way. There was a tendency to differences between
groups in the changes of the Pain Index from pre-
treatment to the 1.5-year follow-up (F(2/409) = 2.82,
p<0.06). The decrease in LBP was greatest in the
inpatients who differed significantly from the outpa-
tients (#(409) = 2.36. p<0.02), but not from the
controls. A corresponding tendency can be seen at the
22-month follow-up (F(2/393) = 2.45, p<0.09)
which was carried out three months after the refresher
programme: the decrease in LBP was greatest in the
inpatients who differed significantly from the con-
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trols (#(393) = 2.05, p<0.04), but not from the outpa-
tients. At the final 2.5-year follow-up the study groups
did not differ from each other.

Changes in the LBP Disability Index

The pre-treatment and follow-up mean scores of the
LBP Disability Index are presented in Fig. 2. As ac-
cording to the Pain Index, disability caused by low
back pain had decreased in both treated groups, when
compared with the controls, from the pre-treatment
phase to the 3-month follow-up (cf. 10). Long-term
changes in disability showed no statistically signifi-
cant differences between the groups at any of the
follow-ups.

Long-term gains

According to the criteria mentioned above 25% of the
inpatients had a clear long-term gain from the treat-
ment during the 2.5-year follow-up period (Table I).
The respective proportions were 14% for the outpa-
tients and 10% for the controls. The three-group Chi-
square test showed a statistically significant differ-
ence between the study groups (¥ (4) = 14.21,
p<0.01): the inpatients and controls differed from
each other significantly (¥* (2) = 11.76, p<0.01), and
there was a tendency to a difference between the
inpatients and outpatients (¥* (2) = 5.65, p<0.10),
but no difference between the outpatients and con-
trols (x* (2) = 2.12, NS).

Compliance with self-care

Accomplishment of back exercises was significantly
better in the two treated groups than in the control
group at both the 1.5-vear and 2.5-year follow-ups. A
significantly greater proportion of the inpatients
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Fig. 2. Mean scores of the LBP Disability Index by study
group at the pre-treatment phase and the five follow-ups.
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Table 1. Frequencies (%) of those with clear, slight, or no gain according to the changes in the LBP Disability
Index during the 2.5-year follow-up period, and statistical significances (p) of differences between the groups (x°)

I = inpatients, O = outpatients, C = controls

In- Out-
patients patients Controls
(n=152) (n=137) (n=144) p
Clear gain 25 14 All: <0.01
Slight gain 12 13 1-0: <0.10
No gain 63 73 1-C: <0.01
0-C: NS

could demonstrate three back exercises at the physiat-
rist’s examination when compared with the outpa-
tients and controls. Also the outpatients had learnt
the exercises better than the controls (Table II).

The study groups also differed in the reported fre-
quency of back exercises at both the 1.5-year and 2.5-
year follow-ups. The inpatients reported having done
their exercises more frequently than the outpatients
(p<0.01) and the controls (p<0.01 and 0.05). The
outpatients and controls did not differ significantly
from each other (Table IIT).

Approximately 30% of the treated subjects report-
ed having done reclaxation exercises at least once a
week during the month prior to the 1.5-year follow-
up; the respective percentage was 51 % at the 2,5-year
follow-up. The groups did not differ in a statistically
significant way from each other (Table III).

Most of the subjects, irrespective of study group,
reported having followed ergonomic instructions at
work. The inpatients differed significantly from the

controls at both follow-ups (p<0.02 and 0.001), and
from the outpatients at the 2.5-year follow-up
(p<0.01). There was also a significant difference be-
tween the outpatients and controls at the l.5-year
follow-up (p<0.05) (Table III).

Days of sickness allowance

During the year prior to the pretreatment phase, there
were no statistically significant differences between
the study groups in the number of sickness allowance
days due to either spinal disorders, all musculoskele-
tal disorders, or all diseases (Table IV). In all groups
average days of sickness allowance increased during
the follow-up period when compared with the year
prior to the pre-treatment phase. The increase in sick-
ness allowance days for all diseases from pretreatment
to the 2.5-year follow-up was greatest in the control
group, which differed significantly from the inpa-
tients (#(306) = —2.17, p<0.03) but not from the
outpatients. There was also a non-significant tenden-

Table II. Accomplishment of back exercises (%) by study group at the 1.5- and 2.5-year follow-ups, and statistical

significances (p) of differences between the groups (x°)

I = inpatients, O = outpatients, C = controls

No. of faultless exercises

0 1-2 3 p
1.5-year I 19 16 65 All groups 0.0002
follow-up 0] 29 21 51 1-0: 0.02
C 44 19 37 1-C: 0.001
O-C: 0.01
2.5-year I 8 8 84 All groups 0.0001
follow-up (o] 17 8 75 1-0: 0.02
C 26 21 53 1-C: 0.001
0-C: 0.001
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Table IlI. Frequency of back and relaxation exercises and compliance with ergonomic instructions (%) by study
group at the 1.5- and 2.5-year follow-ups, and statistical significances (p) of differences between the three groups

(%)
In- Out-
Years patients patients Controls D

Back exercises at least once 1.5 73 53 55 0.01

a week 2.5 80 66 67 0.01
Relaxation exercises at 1.5 29 37 NS

least once a week” 2.5 51 51 NS
Compliance with ergonomic 1.5 88 86 75 0.03

instructions 2.5 88 74 66 0.001

“ Data gathered only from the two treated groups.

cy towards a difference between the inpatients and
outpatients (#(305) = —1.72. p<0.09) in the increase
of sickness allowance days from pre-treatment to the
2.5-year follow-up.

The increase in days of sickness allowance due to all
musculoskeletal disorders from the pre-treatment
phase to the year prior to the 2.5-year follow-up was
also greater in the control group than in the inpatient
group (#(306) = —1.94, p<0.05), and a non-signifi-
cant tendency to a corresponding difference between
the inpatients and controls in days of sickness allow-
ance due to spinal disorders was also evident (£(306)
= —1.88, p<0.06).

Disability pensions

Altogether 45 subjects (10%) of the original sample
had been granted a disability pension by June 1988.
Ten per cent of the inpatients, 8% of the outpatients
and 12% of the controls had received a disability
pension during the average follow-up period of 4.5
years. The study groups did not differ on a statistical-
ly significant level from each other in the number of
pensions granted.

DISCUSSION
The sample studied comprised chronic low back pain
sufferers for whom the risk of long-term or permanent

Table IV. Average days of sickness allowance due to all diseases, musculoskeletal disorders, and spinal disorders
by study group at the pre-treatment examinations, and mean scores of the differences between pre-treatment and

the 1.5-year and 2.5-year follow-ups

Significance tests are based on the data after logarithmic transformations

Inpatients Outpatients Controls D
All diseases
Pretreatment 8.8 9.2 8.8 NS
1.5-yrs vs. pretr. +4.7 +4.3 +7.4 NS
2.5-yrs vs. pretr. +3.8 +9.2 +12.0 N§“
Musculoskeletal
disorders
Pretreatment 7.0 7.0 6.2 NS
1.5-yrs vs. pretr. +2.4 —0.2 +6.9 NS
2.5-yrs vs. pretr. +3.4 +35.9 +8.2 NS§*
Spinal disorders
Pretreatment 5.2 6.0 3.7 NS
1.5-yrs vs. pretr. +0.3 —-0.2 +3.8 NS
2.5-yrs vs. pretr. +1.6 +2.2 +4.8 N§*

TTvs. C: <0.03; 1 vs. O: <0.09.
b1 vs. C: <0.05.
“1vs. C: <0.06.

13908124
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disability due to LBP was higher than average. All
subjects were at work at the time of the screening:
although some subjects had been on extensive sick-
leaves, the sample is not directly comparable to, for
instance, pain clinic populations (17, 18, 23) or to
patients attending multimodal rehabilitation pro-
grammes (5, 6, 19), or those referred for treatment
because of acute back pain (2).

Long-term follow-up studies are rare. due to the
fact that they are generally expensive, as well as trying
and burdensome for both subjects and rescarchers.
Subjects who drop out of the study form an additional
problem. In our study the overall drop-out rate at the
2.5-year follow-up (15%) for self-assessments can be
regarded as tolerable. In other controlled intervention
studies drop-out rates have varied, for example, be-
tween 14% and 65% (7, 8. 19, 24, 26). The analysis of
the subjects who dropped out of the present study
revealed no such selection bias that would have a
bearing on the between group differences in the out-
come results. Furthermore, data on sickness allow-
ances and disability pensions were obtained for all
subjects in the original sample, which gives a solid
basis for conclusions.

The results showed clear short-term (3-month) ef-
fects of both treatment modes after the first treatment
programme, when compared with the control inter-
vention (10). Subjective short-term effects of the re-
fresher programme were not as clear: the effects of the
refresher course could be seen only in the inpatients’
lowered level of back pain, but no significant im-
provement was evident in disability caused by LBP.
The second treatment was substantially shorter than
the first one. and this may have affected the self-
assessments of back trouble, although respective
physical measurements indicated a significant im-
provement in physical functions (21) after the refresh-
er programme. As the present design was in this re-
spect a new one, further analyses are needed before
these controversial results can be inferpreted.

In the average long-term changes in self-assess-
ments there was a slight tendency that pain and dis-
ability had decreased more in the inpatient group
when compared with the other two groups. In addi-
tion, a significantly greater proportion of the inpa-
tients as compared with the controls could be classi-
fied in the clear gain group. While the criteria for a
clear long-term gain, reflecting a “true” change (cf.
11). were purposefully kept rather strict, these criteria
were reached only by a quarter of all inpatients. The
results are less favourable than, for instance, those
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obtained through more extensive and strenuous
physical training programmes (e.g. 8, 19), where the
subjects were, however, more severely disabled, and
not directly comparable with our sample.

Furthermore, although days of sickness allowance
had increased in all groups during the follow-up peri-
od, inpatient treatment seemed to have a slight buff-
ering effect in this respect. Our results resemble those
reported by Linton et al. (14), though in our study the
follow-up period was remarkably longer. However, no
between-group differences were evident in the num-
ber of disability pensions granted during the average
4. 5-year follow-up period.

Finally. throughout the whole follow-up period of
2.5 years the study groups differed significantly from
each other in compliance with self-care. The inpa-
tients seemed to be more motivated to self-care and to
have adopted a more or less regular wav of coping
with their back pain through back exercises. Also the
outpatients seemed to have learnt these instructions
better than the controls. The results confirm those
reported earlier from the short-term outcome (10):
mere instructing without guided practice is not suffi-
cient for the learning of self-care skills and their main-
tenance. Still, it seems that in the present subject
sample, with moderate symptoms and currently in
physically strenuous work, a more or less frequent
self-care after the treatment was not effective enough
to maintain short-term treatment gains brought about
by the first treatment programme.

To conclude, the overall results showed that occa-
sional back treatment periods were not essentially
more efficient in preventing or slowing down the sub-
jective disability process than repeated physical
check-ups and self-care instructions. The treatment
seemed, however, to produce short-term improve-
ment in the subjects’ back trouble, offer short-term
relief from pain, and, for the inpatients, rest and relief
from daily work stress. The treatment gives also a
better opportunity for learning basic pain-manage-
ment skills. The results did not, however, vield infor-
mation on what were the essential components in the
treatment that brought about the short-term improve-
ment, or what aspects in the subjects’ self-care would
have been crucial in producing favourable long-term
effects. One of the main tasks, in the future, thus
seems to lie in finding out and developing feasible
methods for the maintenance and improvement of
treatment gains. For those at risk for back pain dis-
ability an intensive treatment period may be useful as
a part of a more comprehensive preventive plan, but
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not as a sole means for solving the back problem. As
low back trouble is regarded as a multifaceted prob-
lem, regular check-ups and group exercises and dis-
cussions are probably needed to enhance motivation
for self-care and physical activity (14) and encourage
pain self-management, together with improvements
and advancements in work methods and working en-
vironment.
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