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BACKGROUND Americans with low back pain have been helped to 
return to work by multidisciplinary intensive treatment programs. 
Whether this treatment method will succeed in countries with a 
more generous social welfare system, where the incentive to re-
turn to work might be less, is not proven. 

To evaluate a Danish program of functional restora-
tion combined with behavioral support. 

•fliai:!»:»« Patients who had experienced at least 6 months of dis-
abling low back pain were randomly assigned to either a 3-week 
intensive treatment program (n = 55) or an untreated control group 
(n = 51). 

Of the 106 patients randomized, 94 (89%) returned 
for a 4-month follow-up visit. At that time, 29 (64%) of the 
45 treated patients were able to work, compared with 14 of 49 
(29%) in the control group. The treated patients had used 
fewer days of sick leave (P < .02), had contacted health care 
professionals fewer times (P < .001), and had lower pain and 
disability scores. 

E S Ü Although such programs are expensive, they 
can reduce pension expenditures, sick leave days, health 
care contacts, and pain. 
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LOW BACK PAIN is e x -
tremely common: 8 % to 
10% of adults experience 
it daily.' Although most 

cases are self-limiting, the cost of 
sick leave, pensions, and treatment 
for this group is enormous, amount-
ing to billions of dollars each year in 
the United States.2'3 

Back pain is also a major eco-
nomic problem in Scandinavia. 
In Sweden, days of sick leave 
and pensions awarded because 
of back pain have increased 40-
fold over 30 years.4 In Denmark, 
back pain costs the state ap-
proximately 6 billion kronen a 
year in the form of pensions, 
sick leave, treatment, and lost 
earnings. In 1990, it accounted 
for 17% of all social pensions 
a l loca ted in Denmark , com-
pared with "only" 11% in 1980.5 

Many factors might explain this 
increase, including the uncoordi-
nated treatment efforts of far too 
many medical and paramedical 
practitioners.6 An increasingly 
sedentary life style may also con-
tribute to this trend, although to a 
smaller extent. ' Pathoanatomi-
cally, people's backs do not seem to 
have gotten any worse during the 
last decades,8 but the threshold of 
unacceptable pain is presumably 
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much lower these days. 
Ongoing technological 
development has opened 
many new doors in the 
treatment system, lead-
ing to increased patient 
demands and expecta-
tions. 

For many years, the 
most frequent treatments 
for back pain have been 
short-term and passive 
ones such as manipula-
tion, chiropractic, injec-
tions, heat, bed rest, and 
massage. At best, these 
treatments provide a 
short-term effect,9-14 and 
work best for patients 
with acute or subacute 
back pain.15 However, 
the value of manipula-
tion was recently questioned by Powell et al.16 Sur-
gery is effective in a small minority.17,18 

Because ordinary treatment is not sufficient in 
patients with chronic low back pain, several years 
ago a new, more active approach was tried that 
features intensive physical training. Results showed 
that one must exceed the pain threshold and "over-
come oneself' in training intensity.19"21 Not even 2 
hours a week of intensive training for a month seem 
adequate,19 at least not for hard-working men.22 

However, very often, we cannot find an organic 
explanation for disabling low back pain.23"2' Com-
plaints of chronic back pain often correlate poorly 
with apparent pathology18,26 or with measured 
physical capacities and behaviors.27"30 This obser-
vation suggests we ought not only to focus on the 
physical part of the pain, but to consider the prob-
lem as a biopsychosocial complex, all parts of 
which need to be addressed in treatment. In the 
United States, Mayer et al" first proved that in-
tensive multidisciplinary intervention could get 
patients back to work, a finding corroborated by 
Hazard et al20 and—in a modified program-—by 
Sachs et al.32 However, modified programs in Nor-
way and Finland failed to get people back to 
work.33,34 To our knowledge, no randomized, ob-
server-blinded study has ever been conducted to 
test such an intensive multidisciplinary program 
for this very expensive, complex problem. 

TABLE 1 
BASELINE VALUES FOR PATIENTS 
WHO EVENTUALLY RETURNED FOR FOLLOW-UP AT 4 MONTHS 

Value Treated group 
(n = 45) 

Control group 
(n = 49) 

P value 

Median age (years) 41 40 — 

Men/Women 13/32 15/34 — 

No. who could work 12 (27%) 8(16%) .22 

Median days of sick leave 340 370 .55 
in 3 years 

Median back pain score 
(scale 0-10) 

6.1 6.1 .9 

Median leg pain score 
(scale 0-10) 

4.1 4.6 .8 

Median functional score 
(scale 0-30) 

16.9 15.9 .8 

No. of smokers 26 (58%) 27 (55%) .79 

No. who took medication 
for back pain 

36 (80%) 36 (73%) .39 

No. who had previous back surgery 7 (16%) 9 (18%) .8 

*By Mann-Whitney test 

O B J E C T I V E 

The aim of this study was to determine whether a 
3-week, full-time, multidisciplinary program would 
affect the return-to-work rate, the number of days of 
sick leave used, the number of contacts with health 
care providers, pain and disability levels, and iso-
metric back-muscle endurance in patients with 
chronic low back pain. 

M E T H O D S 

This parallel-group study was prospective and ob-
server-blinded. After an initial medical examination, 
patients were randomly assigned to a treatment group 
or a control group according to the minimization prin-
ciple'5 (a means of achieving an even distribution ac-
cording to sex, age, pain and function scores,36 days of 
sick leave, and smoking status in the two groups). 

Patients 
The study included 106 patients referred to the 

Copenhagen Back Center between May 1991 and 
May 1992. Subjects had to be 18 to 59 years in age, 
read and write Danish, have had at least 6 months 
of disabling low back trouble, and have a threat-
ened job situation owing to back problems (most 
were on sick leave or did not have a job). Most of 
the patients had a degenerative disease of the disk 
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F I G U R E 1. Patient flow from randomization until the 4-month follow-up examination. 

or facet or both. Twelve patients (11%) had pre-
dominantly diskogenic back pain, characterized 
mainly by pain on forward bending or sitting and 
also by disk narrowing. Four of these patients had 
dark disks on magnetic resonance imaging at one 
level or more. None had undergone diskography. 
Several other patients also had such symptoms, but 
only as a part of a mixed clinical picture. 

Another eight patients ( 8 % ) had facet joint 
symptoms as a predominant feature. Facet disease 
was diagnosed by extension pattern: back pain when 
raising from a forward-bending posture, pain on hy-
perextension in the standing posture, and a positive 
springing test (pain on manual hyperextension of 
each spinal segment), in combination with con-
tralateral back pain on rotation and corresponding 
radiographic features. Eighteen patients (17%) had 
undergone disk surgery, and three had more than 

one operation. One pa-
tient had grade-1 spondy-
lolisthesis, but without 
demonstrated instability 
on flexion and extension 
radiography. 

Sciatica accounted for 29 
(27%) of the patients, in 
most of whom the cause was 
probably an earlier hernia-
tion. However, only some of 
these patients had under-
gone myelography, com-
puted tomography, or mag-
netic resonance imaging to 
confirm the herniation. 
The other patients had a 
wide variety of muscular or 
ligamental pain or sacroiliac 
joint symptoms. Moreover, 
many patients demon-
strated one or more nonor-
ganic signs, but we always 
considered such psychologi-
cal aspects as supplemental 
to an organic problem. 

Patients with any of the 
following were excluded: 
current disk herniation 
(which might be amenable 
to surgery or bed rest), 
other surgically remediable 
lesions, inflammatory dis-

ease of the back, pregnancy, cancer, or clinically 
relevant osteoporosis with or without fractures. Peo-
ple receiving social pensions were also excluded. 

At baseline (Table 1), 12 (27%) of the 45 pa-
tients in the treatment group who eventually fin-
ished the program and returned for the 4-month 
follow-up were able to work (nine were working 
full-time, two were in school, and one was laid off). 
In the control group, eight of the 49 patients who 
returned for the 4-month follow-up had been able 
to work at baseline (five were working full-time, 
one was in school, and two were laid off). There 
were no significant differences between the two 
groups upon entering the project. 

Figure 1 illustrates the flow of patients through 
the project. Two patients never started the treat-
ment: one had a disk herniation while waiting, and 
one never appeared. Seven patients dropped out of 

In program at 4 months: 
49 
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the program: one was strongly addicted to mor-
phine, one could not accept the restrictions on 
smoking (which was only allowed outdoors), one 
felt the program was too difficult, one was found to 
have a neurologic disease, and three had increased 
back pain they could not accept. All the dropouts 
were on sick leave when they entered the program 
and did not differ from the graduates in any of the 
measured characteristics. 

The project was blinded in that the physician 
who saw the patients for the initial examination and 
the 4-month follow-up did not know which group 
each patient was in. The same physician saw all the 
patients in both groups throughout the study. The 
blinding was broken in about 10% of the cases, 
equally distributed between the two groups, when 
patients disclosed this information during the fol-
low-up examination. 

Treatment 
Our program was a modification of the functional 

restoration programs described earlier by Mayer31 and 
Hazard.20 The concept is described in detail else-
where.3' On the first day, the patients underwent 
various tests. Physical tests included dynamic and 
isometric endurance, lifting capacity, walking and 
running 400 meters, and standing and sitting toler-
ance. The psychological tests included the Millon 
Behavioral Health Inventory, the Million Pain Ana-
log Scale, the Symptom Check List 90-R, the Thera-
peutic Alexithymia Scale (TAS), and the Vanderbilt 
Coping Questionnaire. A structured psychological 
interview was also carried out the first day. 

Each patient participated for 39 hours per week 
for 3 successive weeks. The daily schedule is shown 
in Table 2. The aerobics class included training in 
cardiovascular fitness, muscular endurance, coordi-
nation, and stretching. This was followed by pro-
gressive strength and endurance training for all ma-
jor muscle groups, using air-moderated machines 
and other training equipment. Occupational ther-
apy consisted of simulated work situations, includ-
ing lifting, pulling, pushing, sitting and standing 
workplaces, garden work, and kitchen work. Bio-
feedback was used in some of the sitting work situ-
ations. 

The psychological treatment had a behavioral 
approach; patients were urged to take greater re-
sponsibility for coping with pain, set realistic per-
sonal goals, change the negative sensation of pain 
into a more positive way of living, and give them-

TABLE 2 
PROGRAM SCHEDULE 

Time Activity 

08:00-09:00 Aerobics 

09:00-10:00 Weight training 

10:00-11:30 Work simulation, work hardening 

11:30-12:00 Lunch 

12:00-12:30 Relaxation 

12:30-01:30 Psychological group 

01:30-02:00 Stretching 

02:00-03:00 Theoretical class 

03:00-04:00 Recreation 

selves credit for their achievements. It included 
daily group therapy and relaxation and an average of 
one individual counseling session per week. 

In the daily stretching classes, patients worked on 
all major muscle groups. Classes in spinal anatomy 
and pathology addressed each patient's condition 
and the topics of sexuality, pain, hobbies, nutrition, 
and medication. In a 3-hour job-analysis course, pa-
tients learned how to write an application and re-
sumé, find out about job possibilities, and evaluate 
advertisements in light of their own abilities and 
skills. Recreation consisted of different games and 
physical training, such as ball games, walking, run-
ning, and swimming. 

All training was carried out in groups of seven 
patients. Every Monday, two or three new patients 
started the program, and every Friday two or three 
patients "graduated." This group structure is essen-
tial, as the program is especially difficult during the 
first week. Patients in their third week inspire the 
"first-weekers" to endure and encourage them to 
continue. This also gives the "third-weekers" a re-
sponsibility and authority in relation to the begin-
ners, which in turn increases self-confidence. 

After graduating, patients underwent a follow-up 
program of 6 hours of psychological, physical, and 
ergonomie training, as described above, once a week 
for 3 weeks. 

The control group 
Patients randomized to the control group after 

the medical examination were not treated by us. 
They could go anywhere else for treatment, and as 
such they represent the "spontaneous" progress of 
patients with chronic back pain in Denmark. 
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TABLE 3 
RESULTS AT 4-MONTH FOLLOW-UP 

Value Treated group (n = 45) Control group (n = 49) 
Median IQR* Range Median IQR Range P value 

Contacts with health-care system 1.6 0.4-3.9 0-26 5.3 1.8-11.5 0 -40 < .001 

Days of sick leave 10 0-122 0-123 122 24.5-122 0-122 .02 

Back pain (scale 0-10) 5.7 2.3-7.8 0-10 6.9 4.8-7.8 1-10 .05 

Leg pain (scale 0-10) 3.5 0.3-7.0 0-10 5.4 3.0-7.3 0-10 .17 

Function (maximum score 30) 12.1 7.2-16.8 0-23 16.8 13.1-20.1 7-25 <.001 

Isometric back-muscle 38.0 16.0-88.0 0-260 13.0 2.8-33.0 0-112 < .001 
endurance (seconds) 

'interquartile range 

Statistical methods 
The baseline and 4-month values were compared 

in separate analyses using Mann-Whitney tests. Be-
cause more patients in the treated group were able 
to work at baseline, an additional Fisher-Irwin test 
was done for this parameter. The level of signifi-
cance was defined as 5%. 

The results are based on data collected at a fol-
low-up examination at 4 months (the first Monday 
after 122 days after graduation). Each patient in the 
control group was matched at randomization with 
one in the treated group, so that the interval be-
tween the initial medical examination and the 4-
month examination was identical. 

Return to work 
One of the major goals of the project was to 

prepare patients physically and psychologically to go 
back to work. "Workability" was defined as having a 
job, being in school, or seeking work. 

At the 4-month follow-up, 29 (64%) of the 45 
treated patients were able to work, compared with 
12 (27%) at baseline; in the control group, 14 
(28%) of the 49 patients were able to work at the 
time of the 4-month follow-up, compared with 8 
(16%) at baseline. The difference between the two 
groups was significant (P < .001); the differences in 
the before and after values in the two groups were 
also significant (P < .001 by Fisher-Irwin test). Of 
the 29 patients able to work in the treated group, 17 
had full-time jobs, seven were unemployed but seek-
ing work, and five were in school. Of the patients in 
the treated group who could not work, six were 

receiving social pensions and the rest were still on 
sick leave. In the control group, 10 of the 14 pa-
tients able to work were working full-time, three 
were unemployed but seeking work, and one was in 
school. Eight persons in this group were receiving 
social pensions and the rest were on sick leave. 

Health care, sick leave 
The treated group contacted family doctors, spe-

cialists, physical therapists, chiropractors, or hospi-
tals significantly fewer times than the control group 
did. They also used significantly fewer days of sick 
leave (Table 3). 

Pain and function 
Patients used a scale of 0 (no pain) to 10 (worst 

possible pain) to rate pain in the back and in the 
legs. After 4 months, the treated group had signifi-
cantly less back pain than the controls, but they had 
no difference in leg pain (Table 3). 

We assessed function with 15 questions about 
how much the back problem interfered with activi-
ties of daily living.36 The possible answers were 0 
("no problem"), 1 ("might be a problem"), or 2 ("is 
a problem"). Thus, the maximum total score was 30. 
This test indicated that the treated patients were 
doing significantly better than the control patients 
(Table 3). 

Isometric back-muscle endurance 
We measured isometric back-muscle endurance 

with a test previously evaluated by Biering-S0ren-
sen.38 Patients were asked to assume the position 
shown in Figure 2 and to hold it as long as possible, 
up to a maximum of 4 minutes and 30 seconds (the 
record in our program was 4 minutes and 20 sec-

R E S U L T S 
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onds). Four months after 
treatment, the treated 
group did significantly bet-
ter in this test than the 
control group (Table 3). 

D I S C U S S I O N 

R i q J • F I G U R E 2 . The Biering-! 
because the bcandina- & 

vian countries have a social 
system characterized by economic security in case of 
sickness or inability to work, one might hypothesize 
that our patients with back pain have less motivation 
to return to work than American patients do. In 
Denmark, some people may find being on social pen-
sion attractive, especially if they have low-paying 
jobs, as they can receive more money from a pension 
than from working. However, this study indicates 
that a functional restoration program for patients 
with chronic low back pain, designed and modified 
after programs developed and tested in the United 
States, can also be effective in a Scandinavian coun-
try. The program's effectiveness might be due to its 
influence on personal attitudes rather than to eco-
nomic aspects. Unlike the US studies,20,31 in which 
the control groups consisted of patients whose insur-
ance would not pay for the special intervention, our 
study was randomized and had no potentially con-
founding financial aspect. 

Previous Scandinavian studies that tested modi-
fied functional restoration programs did not show an 
effect on the return-to-work rate. Different circum-
stances may account for this. In the study from Nor-
way," the training lasted from 3 to 5 hours per day, 
which is less than in our study and the U S studies. In 
addition, it consisted of passive treatment, whereas 
our functional restoration program stressed activity. 
Another key difference is self-responsibility: the pa-
tient should be responsible for his or her own situ-
ation, which is hard to combine with a passive treat-
ment approach. Moreover, the Norwegian program 

sen test for endurance of the back muscles. 

did not have a clinical psychologist connected with 
it, although the patients could consult a psychiatric 
nurse if they wished. In our experience, many pa-
tients with chronic back problems do not appreciate 
the psychosocial aspects of the problem until they 
have started treatment. Presumably, some of the pa-
tients in the Norwegian study did not consult the 
psychiatric nurse at all. Also, there might be a differ-
ence between goal-related, daily pain management 
supervised by clinical psychologists and occasional 
consultations with a psychiatric nurse. 

A very important concept in the original func-
tional restoration programs is that of the multidisci-
plinary team. A team approach tells patients that 
physical disorders are not the sole cause of pain, and 
that they must change their attitudes and behavior. 
In the Finnish study,'4 the goal was not to get people 
back to work, but solely to improve their physical 
capacity. Therefore, the program did not include 
sessions with rehabilitation specialists. The authors 
state that their results might have been different if 
their goals had been different. Gatchel et al39 em-
phasize the importance of the multidisciplinary ap-
proach and philosophy. 

Pain reduction was not a major goal of our pro-
gram. Such a goal would have been unrealistic, 
since these patients had longstanding pain, and the 
possibility of reducing or eliminating it would have 
been extremely small. However, after treatment, 
our patients did tend to have less leg pain and had 
significantly less back pain. In this kind of training, 

Dropouts 
Of the two patients who 

never started the treatment 
program and the seven who 
dropped out, only two 
could be contacted after 4 
months. Therefore, these 
patients are not included in 
this analysis. 
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patients must keep going in spite of pain and ex-
ceed the pain level. Most patients experienced in-
creased muscle pain in the beginning of the pro-
gram, but for most this resolved quickly in spite of 
continued training. The fear of re-injury dimin-
ished at the same time. Patients often avoid physi-
cal activity for fear of injuring themselves again, 
but with experience, they can overcome this psy-
chological barrier and change their attitude. In our 
study, pain did not increase after training, indicat-
ing that back pain should not be used to guide the 
intensity of training. Rainville,21 in a separate study, 
found similar results. 

Intensive training and behavioral support seem 
to promote a better "back life." It may be possible to 
increase isometric endurance and strength, at least if 
the training continues for more than 6 weeks.40 

Most of our patients continued some kind of train-
ing during the 4 months after graduation, but at a 
less intensive level. However, psychological changes 
are also very important in managing pain in the long 
run, as also stated by Cooke et al.40 Patients learn 
how to cope with pain and to function in spite of it, 
instead of letting the pain dominate their lives. This 
builds self-confidence, which may endure even if 
the intensity of training decreases. 

Intensive, multidisciplinary treatment is expensive 
(approximately $5000 per patient), and should only be 
used for people with disabling back pain. On the other 
hand, back pain is also very expensive for society in 
terms of sick leave, pensions, and health care. Another 
study from the Copenhagen Back Center found less-
intensive training programs ineffective.41 These fea-
tured 2-hour outpatient sessions of active physical and 
psychological training twice a week for 6 weeks, and 
cost approximately $500 per patient. 

In conclusion, this short-term follow-up study 
shows that patients with chronic low back pain can 
be helped. Only long-term follow-up, lasting 12 or 
24 months, will show if these results continue, as has 
been the case in the United States. If so, the pro-
gram will save money and, above all, improve the 
patients' quality of life. 
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