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ABSTRACT. Outcome of inpatient and outpatient treat-
ment of low back pain was studied in 459 patients (aged
35-54 years, 63 % men); 156 inpatients, 150 outpatients and
153 controls. Changes in low back pain and in disability
caused by it, and adherence and accomplishment of back
exercises were used as short-term outcome criteria. The
overall results showed a significant decrease in pain and
disability and better compliance in the two treated groups
when compared to the controls. There was also a significant
difference in treatment gains between the inpatients and
outpatients; i.e. the decrease in pain was greater and the
frequency of back exercises higher in the inpatients. The
inpatients also estimated their treatment benefits more posi-
tively than the outpatients.
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Back pain is a major health problem in industry
causing many sick leaves and, in many cases, lead-
ing to temporary or permanent disability. Rehabili-
tation and retraining seem to become progressively
more difficult and the share of those returning to
work strongly decrease after the prolongation of
pain (e.g. 1). Therefore, the need for preventive and
early rehabilitation measures has been strongly em-
phasized (e.g. 1, 7, 13, 28).

To predict the occurrence and course of back pain
is difficult; this makes the proper timing and alloca-
tion of prevention and early rehabilitation problem-
atic. As possible criteria for screening those under
risk, individual as well as environmental factors
have been evaluated. Of the individual factors, a
history of previous back pain has been regarded as
one of the most important criteria (7, 30, 32). Al-
though conclusive evidence on the role of work
place factors in the etiology of low back pain is still
lacking, physical demands of work seem to have at
least a triggering function in the occurrence of low
back pain (2, 4, 8, 18, 28). Back pain also affects

more easily the working capacity of those in phys-
ically strenous work than those in sedentary work
(e.g. 2, 26).

Suggested preventive and rehabilitative measures
comprise, for instance, selection of employees, job
design, instruction in ergonomics, fitness training,
back school, physical therapy, and comprehensive
multidisciplinary treatment programmes also in-
cluding psychotherapeutic methods (7, 31, 32, 33).
Only few controlled studies have been carried out,
however, and conclusive evidence on the long-term
efficacy of prevention or rehabilitation of low back
pain is lacking (3, 11, 14, 16, 19, 25, 29). In the
treatment of chronic low back pain the most appro-
priate strategy seems to be the use of comprehen-
sive multidisciplinary treatment where somatic and
psychological methods are combined (31).

The present study is a controlled prospective
study on the outcome of interventions, which in-
clude both preventive and rehabilitative compo-
nents. For the study, a group of subjects with a risk
of back pain disability was chosen on the basis of
the subjects’ former back pain and work history.
Two kinds of interventions were used, i.e. inpatient
and outpatient treatment. The interventions con-
sisted of educational components, e.g. ergonomics,
back and relaxation exercises, and other physical
therapy modalities, emphasizing the role of self-
care in the prevention and early rehabilitation of
low back disability. The study includes an inten-
sive follow-up of 2.5 years. The aim of this sub-
study was to find out the short-term effects (3-
month follow-up) of the two intervention modal-
ities, using pain, disability and compliance to self-
care as criteria. Results on ratings of treatment
benefits are also reported. These ratings can be
regarded as reflecting the degree of the patient’s
satisfaction with the received care, which has been
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pointed out as one factor affecting or connected to
treatment outcome (e.g. 9).

MATERIAL AND METHODS

Subjects and procedure

Subjects. The subjects (n=476, aged 35-54 years, 63%
male) were selected from among blue-collar workers em-
ployed by the Finnish State Railways, the Post and Tele-
communications Establishment and various enterprises in
the Helsinki Metropolitan Area, and farmers from South-
ern Finland. Selection of the subjects was carried out with
a mailed questionnaire and the final selection was made in
an examination by a physiatrist. The main selection crite-
ria were the following: (a) the subject had been in phys-
ically strenuous or moderately strenuous work for at least
ten years, (b) he/she had suffered from chronic or recur-
rent 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 (e) low
back pain was the major health problem of the subject and
no other severe long-term illness were present. After the
selection the Ss were randomly assigned to three interven-
tion groups: the inpatient group, the outpatient group, and
the control (no treatment) group. The questionnaire sur-
vey at the 3-month follow-up after the first treatment
programme was completed by 459 patients. Seventeen
patients had dropped out (1 inpatient, 9 outpatients, and 7
controls). The present follow-up results thus comprise 156
inpatients (99 men, 57 women), 150 outpatients (91 men,
59 women), and 153 controls (99 men, 54 women).

Procedure. The study comprised pre-treatment exami-
nations, two treatment periods with a 1.5 year interval,
and five follow-ups. The pre-treatment examinations were
carried out approximately one week before the treatment.
They consisted of examinations by a physiatrist and a
physiotherapist, a physical exercise test (only for workers
in the Helsinki Metropolitan Area), 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 second treatment. Apart from the 8-month follow-up,
which was a questionnaire survey, all other follow-ups
also comprised physical measurements and/or a physiat-
rist’s examination.

Physical examinations consisted of measurements of
spinal and hip mobility, and trunk muscle strength. A
more detailed description of the physical measurements is
given in Mellin et al. (23). The physiatric examination
comprised a medical history concerning back pain and
other possible diseases, and a physical examination. The
physical examination involved recording of motion, spinal
mobility, neurological signs and back pain in palpation
and various movements. At the follow-ups the physiatrist
also checked the patients’ accomplishment and frequency
of back exercises.

The questionnaires included items on, e.g. the frequen-
cy and intensity of back pain, disability caused by low
back pain (e.g. 6, 24), previous back care, and the number
of days of absenteeism due to low back pain. Data on
psychological and behavioural factors connected to low
back trouble was also gathered.
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Contents of treatment

For the inpatients the first treatment programme consisted
of a 3-week rehabilitation period at the Siuntio Spa or the
Siilinjiarvi Rehabilitation Center. The outpatients took
part in a 15-session back treatment programme either at
the work place or at the local health centre. Sessions were
held twice a week during a 2-month period. The outpa-
tients were allowed to participate in the programme dur-
ing their working hours. The inpatients had a 3-week leave
from work during their treatment.

Both treatment modes were carried out in groups of 6-8
patients. The programmes comprised a 4-session modified
Swedish back school (15, 33) (there were, e.g., topics on
physiology of the back, etiology of low back pain, ergo-
nomics, and exercises of proper working postures and
movements), 15 sessions of back exercises, and 9 sessions
of relaxation exercises. These sessions were led by a
physiotherapist. The patients were given heat or electro-
therapy prior to the back exercise sessions. In addition,
the inpatients received massage and attended physical
exercises and muscle strength exercises during their treat-
ment programme. These additional treatments were pre-
scribed for the inpatients by the physician of the rehabili-
tation center in question. Both treatment modes also com-
prised two structured group discussions, led by a psycho-
logist, on how to cope with chronic pain, plus one discus-
sion on back care led by a physician.

All in- and outpatients were taught a back exercise
programme to be carried out after treatment. The pro-
gramme included chiefly strengthening and stretching ex-
ercises of the trunk and lower limbs. Instructions were
given in a written form. The home programme was select-
ed for each patient individually; the physioterapist
checked the accomplishment of the back exercises at the
end of the treatment.

The aim of the second treatment programme (2 weeks
for inpatients, 8 sessions for outpatients) 1.5 years later
was to rehearse and refreshen the self-care skills learned
earlier.

The control group received no systematic treatment,
but attended the same examinations and questionnaire
surveys as the in- and outpatients. They received written
and oral instructions on back exercises and ergonomics at
the beginning of the study during the physiatrist’s exami-
nation.

At the first follow-up the accomplishment of the back
exercises was checked in all groups and corrected, if
necessary, by the physiatrist.

Variables and indexes
The following indexes and variables were used:

1. The Pain Index. The severity of low back pain was
rated with four 100 mm visual analogue scales (range
0-100; endpoints: no pain—unbearable pain) which de-
scribed the level of pain (a) in general, (b) in the morning,
(c) after the work day, and (d) in the evening (e.g. 6). The
Pain Index (range 0-400) was a sum of the four items. The
reliability of the index (Cronbach’s Alpha) was 0.89 on the
basis of pre-treatment data. The same ratings were repeat-
ed at the 3-month follow-up.

2. The LBP Disability Index. The Ss rated the disability
caused by low back pain during the past month in 15
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Table 1. Baseline data of the three study groups and of men and women
The asterisks indicate the statistical significances of the differences between men and women

In- Out-

patients patients Controls Males Females

(n=156) (n=150) (n=153) (n=289) (n=170)
Men 63 % 61% 65 %
Mean age (years) 44.8 44.8 45.2 443 46.1%
Basic education

<9 years 2% 90 % 97 % 95 % 89 %

9 years or more 8% 10% 3% 5% 11%
Vocational education 49% 49% 57% 58 % 42 %**
Daywork 76 % 84% 75% 76 % 83 %
Work physically quite

or very strenuous 78 % 74 % 78 % 71 % 85 %*
Work mentally quite

or very strenuous 36% 39% 46 % 40% 42%
Average days of

absenteeism due to LBP

during the past 2 years 37.7 33.6 31.3 37.8 28.1%*
Average time (years)

since the first

symptoms of LBP 14.2 14.6 13.4 14.6 13.2
Continuous LBP during

the past year 42 % 39% 41% 35% 49 %*
Severity of LBP during

the previous year

Moderate 14% 10% 18% 18 % 11%

Severe 83% 85 % 76 % 79 % 86 %

Unbearable 2% 3% 3% 3% 3%
Use of analgesics

for LBP 62 % 65 % 67 % 65 % 62 %

Pain Index
M - 184.9 178.6 175.8 164.5 205.8**
SD 76.9 81.8 87.3 81.1 76.8
LBP Disability Index
M 16.7 17.6 16.7 15.6 19.3**
SD 7.9 7.4 8.4 8.0 72
*p<0.01. **p<0.001.

different situations and activities (e.g. 2030 min of phys-
ically strenuous work, lifting a heavy load, standing for a
long period of time, tying shoelaces) with a 4-point scale
(0 = causes no disability, ..., 3 = cannot be done because
of low back pain) (e.g. 12). The LBP Disability Index was
a simple sum of these items (range 0-45). On the basis of
pre-treatment data the reliability of the index was 0.89.
The same ratings were repeated at the 3-month follow-up.

The correlation between the pre-treatment scores of the
Pain Index and the LBP Disability Index was Pearson
r=0.50.

3. Compliance was assessed at the 3-month follow-up
by the physiatrist who checked the accomplishment of the
exercises and their frequency between pre-treatment and
3-month follow-up phases. Ratings of accomplishment
were done on a 4-point scale (0-3) indicating the number
of faultless back exercises demonstrated by the patient at

the examination. Data on the frequency of exercises, i.e.
average times per week, was based on the patients’ inter-
view at the physiatrist’s examination.

4. Subjective benefits from the treatment rated by the
in- and outpatients at the 3-month follow-up.

Statistical analyses

Treatment effects, based on the Pain Index and the LBP
Disability Index, were tested with three- and two-way
analyses of variance for repeated measures (BMDP2V)
using the Pain Index and LBP Disability Index as depend-
ent variables, time (pre-treatment and follow-up) as a
within factor, and study group and gender as grouping
factors. Differences between the study groups were also
analyzed in pairs with two-way analyses of variance for
repeated measures in order to check between-group dif-
ferences in the magnitude of change in the index scores.
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Fig. 1. Mean scores of the Pain Index at the pre-treatment
phase and the 3-month follow-up with all subjects and
with men and women.

Differences between the study groups in the accomplish-
ment and frequency of exercises and reported treatment
benefits were tested with x>

RESULTS

There were no statistically significant differences
between the study groups in the pre-treatment data
(Table I). Men and women differed, however, in
age, physical strenuousness of work, number of sick
leaves and in the frequency of LBP during the past
year. Women had also higher scores in the Pain
Index and the LBP Disability Index. These differ-
ences were evident in all study groups, but there
were no significant differences between the study
groups by gender.

Changes in the Pain Index. Mean scores of the
Pain Index before treatment and at the 3-month
follow-up are presented in Fig. 1. A summary of the
three-way analysis of variance of all subjects using
treatment group, gender and time (pre-treatment,
follow-up) as independent variables and the Pain
Index as a dependent variable is presented in Table
II. The interaction terms of Time X Treatment and
Time X Gender were statistically significant indi-
cating that the change in the intensity of low back
pain over time was different in the three study
groups and that in women the overall decrease was
more pronounced regardless of the treatment
group (see also Fig. 1).

Paired two-way analyses of variance between
the study groups showed that the decrease in the
index score of both the inpatients (F(1, 307)=19.94,
p<0.001) and outpatients (F(1. 301)=4.40, p<0.04)
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was significantly greater than that of the controls. In
addition, the decrease was significantly greater in
the inpatient group than in the outpatient group
(F(1, 304)=5.55, p<0.02).

With both men and women the interaction term
of Time X Treatment was statistically significant.
Male inpatients differed statistically significantly
from male outpatients (F(1, 188)=5.55, p<0.02) and

Table I1. Changes in the Pain Index: a summary of
results of the three- and two-way analyses of vari-
ance.

Dependent: Pain Index; Grouping factors: gender and

treatment group; Within factor: repeated ratings (pre-
treatment and follow-up)

Source of variance F df p

All subjects

Treatment 2.04 2/445 NS
Gender 14.80 1/445 0.0001
Treatment X Gender 1.67 2/445 NS
Time 95.52 1/445 0.0001
Time X Treatment 10.05 2/445 0.0001
Time X Gender 10.54 1/445 0.001
Time X Treatment
X Gender 1.79 2/445 NS
Males
Treatment 0.01 1/286 NS
Time 31.69 1/286 0.001
Time X Treatment 4.60 2/286 0.001
Females
Treatment 2.61 1/167 NS
Time 69.42 1/167 0.001
Time X Treatment 7.31 2/167 0.001
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Fig. 2. Mean scores of the LBP Disability Index at the
pre-treatment phase and the 3-month follow-up with all
subjects and with men and women.

from male controls (F(1, 196)=6.90, p<0.01). Fe-
male inpatients and outpatients had a significantly
greater decrease in the index score than female
controls (F(1, 109)=17.01, p<0.001 and F(1,
111)=6.40, p<0.01), (Table II).

Changes in the LBP Disability Index. The pre-
treatment and follow-up mean scores of the LBP

Table III. Changes in the LBP Disability Index: a
summary of results of the three- and two-way anal-
yses of variance

Dependent: LBP Disability Index; Grouping factors: gen-

der and treatment group; Within factor: repeated ratings
(pre-treatment, follow-up)

Source of variance I3 df p
All subjects
Treatment 1.76 2/452 NS
Gender 16.54 1/452 0.0001
Treatment X Gender 0.48 2/452 NS
Time 34.68 1/452 0.0001
Time X Treatment 4.44 2/452 0.01
Time X Gender 4.88 1/452 0.03
Time X Treatment
X Gender 0.15 2/452 NS
Males
Treatment 0.41 1/286 NS
Time 8.67 1/286 0.004
Time X Treatment 3.89 2/286 0.02
Females
Treatment 1.42 1/167 NS
Time 31.78 1/167 0.001
Time X Treatment 1.50 2/167 NS
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Disability Index are presented in Fig. 2. The three-
way analysis of variance (Table III) showed statisti-
cally significant interaction terms of Time X Treat-
ment and Time X Gender. They indicate that the
change in disability over time was different in the
three study groups and more pronounced in wom-
en. According to the paired analyses, the decrease
in the index score was statistically significantly
greater in both the inpatient and the outpatient
group than in the control group (F(1, 307)=8.30,
p<0.004 and F(1, 301)=7.30, p<0.01).

With men the interaction term of Time X Treat-
ment was statistically significant; the paired analy-
ses showed that the decrease in the index score
over time was significantly greater in the inpatient
and outpatient groups than in the control group
(F(1, 196)=5.88, p<0.02 and F(1, 188)=4.82,
p<0.03). With women the only significant effect
was the main effect of Time indicating that the
index score had decreased over time irrespective of
the treatment group (Table III).

Compliance to self-care. The groups differed
from each other in the reported frequency of home
exercises (Table IV). The inpatients had done their
back exercises more frequently than both the out-
patients and controls. Male study groups did not
differ from each other in the reported frequency,
whereas female inpatients reported having done
their exercises more frequently than female outpa-
tients and controls.

The accomplishment of back exercises, assessed
by the physiatrist, was best in the inpatient group
and worst in the control group (Table V). All
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Table IV. Frequency (%) of back exercises during
the follow-up period and the statistical signifi-
cances (p) of differences between study groups (*)

I = inpatients, O = outpatients, C = controls

<1 time 1-3 times 4-7 times
per week per week per week p

All Ss
1 18 59 23 All: 0.01
(6] 35 51 14 1-0: 0.01
(6 34 52 14 I-C: 0.01
0-C: NS
Males
I 23 59 18 All: NS
(0] 33 53 14 I-O: NS
(€ 37 49 14 I-C: NS
0-C: NS
Females
1 9 59 32 All: 0.001
(0] 39 49 12 1-0: 0.001
C 28 59 13 1-C: 0.01
O-C: NS

groups differed significantly from each other. With
women, both in- and outpatients had significantly
higher scores in accomplishment than the controls.
With men all three study groups differed signifi-

cantly from each other. The correlations of accom-_

plishment and frequency were statistically signifi-
cant (p<0.01) in all subjects (r=0.32) and in men
(r=0.29) and women (r=0.38).

Benefits of treatment. The benefits of the treat-
ment, reported by the inpatients, were more posi-
tive than those of the outpatients (Table VI). The
groups did not, however, differ in the estimations
concerning increased knowledge on lower back or
on factors causing back pain. These results were
also evident in the separate analyses of men and
women.

DISCUSSION

The subjects of the study can be described as being
in risk of low back disability on account of their
history of back pain and the nature of their present
work. The subjects were, however, in active work
life and cannot, therefore, be directly compared to
low back pain patients in pain clinics or multimodal
treatment centres (e.g. 20, 21, 27), or even those
referred to treatment because of acute back pain
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Table V. Accomplishment (%) of back exercises at
the follow-up in all subjects and men and women,
and the statistical significances (p) of differences
between study groups (y°)

I = inpatients, O = outpatients, C = controls

Number of faultless

exercises
0 1-2 3 P
All Ss
1 11 14 75 All: 0.001
(6] 23 16 62 1-0: 0.01
C 52 16 32 I-C: 0.001
0-C: 0.001
Males
I 10 17 73 All: 0.001
(0] 23 20 57 1-0: 0.05
C 58 14 28 I-C: 0.001
0-C: 0.001
Females
I 12 19 79 All: 0.001
(0] 23 9 68 I-0: NS
(¢ 41 20 39 I-C: 0.001
0-C: 0.05

(e.g. 3). The treatment programme aimed at pre-
venting long-term or permanent disability. The
main part of the treatment consisted of instructions
in self-care skills, physical training and individual
physical therapy. To learn and maintain active self-
care skills was emphasized. Although the main con-
tents of treatment were standardized across treat-
ment modes, individualization of its parts was car-
ried out as far as possible. The programmes did not
comprise direct interventions in work environ-
ments; these kind of changes were only facilitated
by directing attention to their significance.

The design was experimental, i.e. a randomized
trial with two experimental interventions and one
control intervention, which gives a valid basis for
conclusions. The control group, which forms the
basis for the evaluation of in- and outpatient treat-
ment effects, does not represent a pure »non-inter-
vention» group. Besides spontaneous recovery and
reactive effects, also the effects of the physical
examinations and self-care instructions given at the
pre-treatment phase are, thus, controlled for in the
design (e.g. 5).

The results showed a decrease in pain and dis-
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Table VI. Reported benefits of the treatment (% of respondents) at the 3-month follow-up and the
statistical significances (p) of differences between the ratings of inpatients (I) and outpatients (O) ()

All subjects Males Females
1 (0] p I O p I (0] P

Increase in knowledge

concerning lower back 88 84 NS 87 89 NS 89 78 NS
Increase in knowledge

of the factors affect-

ing low back pain 81 77 NS 82 83 NS 80 67 NS
Increase in motivation

for self-care 67 40 0.001 61 44 0.05 79 33 0.001
Decrease in low back

pain 57 38 0.01 58 40 0.02 55 36 0.05
Mental recreation 56 25 0.001 47 28 0.02 73 21 0.001
Improved physical

condition 55 23 0.001 47 26 0.01 70 17 0.001
Improved working

capacity 45 22 0.001 42 22 0.01 50 22 0.01
Decrease in fears

concerning illness 37 25 0.05 31 31 NS 46 17 0.001
Decrease in other

illness symptoms 24 10 0.001 23 10 0.02 25 9 0.02

ability in the two treated groups when compared to
the controls. The decrease in pain was greater in
the inpatients than in the outpatients. In the de-
crease in disability, however, there was no signifi-
cant difference between the in- and outpatients.
Overall results on the treatment effects correspond
with those of an earlier study of men aged 54 to 63
years (24).

Although the outpatients’ average level of pain
after treatment was higher than the inpatients’ they
seemed to cope with their back trouble as well as
the inpatients (cf. also 27). The difference in the
decrease of pain can reflect the basic difference
between the two treatment modes. The inpatient
programme offered leave from work and opportuni-
ties for individual treatment and may, thus, have
been more effective in alleviating pain than the
outpatient treatment during which the subjects
went to work regularly.

The decrease in pain was evident in male inpa-
tients and female in- and outpatients, whereas dis-
ability decreased significantly only in male in- and
outpatients in comparison with the controls. A di-
rect comparison of treatment effects between men
and women is not possible, because the baseline
values of the criterion variables differed by gender.

The in- and outpatients had, also, learned their

home programme more thoroughly when compared
to the controls (cf. also 22). Instruction without an
opportunity for guided practice seems to be insuffi-
cient for a patient to learn self-care skills properly.
The frequency of exercises was highest in the inpa-
tients, i.e. they seemed to have a higher motivation
for carrying out the exercises than the outpatients
and controls, which can be interpreted as a treat-
ment effect. The reported frequency of home exer-
cises in the two treated groups corresponds with
that obtained by, e.g. Lutz et al. (17) and Lankhorst
et al. (14).

To sum up, short-term treatment effects were
quite clear in the in- and outpatient groups. The
effects were most pronounced in the inpatient
group which also rated the benefits of the treatment
more positively. As Deyo & Diehl (9) pointed out,
patient satisfaction is as such an important out-
come; in the present study it seems to be accom-
panied with better compliance. The present analy-
sis of treatment effects was solely based on average
short-term changes; no attempts for identifying
»successes» and »failures» (e.g. 20, 21) on the basis
of baseline data were made. That kind of analysis is
more appropriate after a longer follow-up period,
when the effects of compliance can also be assessed
more properly.
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