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Early Aggressive Exercise for Postoperative
Rehabilitation After Discectomy

Jan M. Danielsen, Physiotherapist,* Roar Johnsen, MD,† Svend K. Kibsgaard, MD,‡ and
Eivind Hellevik, PT*

Study Design. A randomized clinical trial of postoper-
ative medical exercise therapy in patients after operation
for lumbar disc herniation with blind assessment of clin-
ical outcomes.

Objective. To assess the effect of an early regimen of
vigorous medical exercise compared with an ordinary
care program.

Summary of Background Data.

Methods. Patients offered an operation for lumbar disc
herniation were consecutively randomized to a training
group or to a control group. The training consisted of an
8-week active rehabilitation program including a regimen
of vigorous lumbar stabilizing exercises. The control sub-
jects participated in a mild program of 2 to 3 back exer-
cises at home, after relaxing and resting their backs for 2
months after the surgery. The outcomes were evaluated 6
and 12 months after the operation. The results are based
on intention-to-treat analyses.

Results. Sixty-three of 65 eligible patients agreed to
participate in the trial. Fifty-eight and 53 patients attended
for evaluation at 6 and 12 months, respectively. There
was a significantly larger improvement in the mean Ro-
land’s disability index (from 8.9 to 5.4 [P 5 0.02] at 6
months and from 8.7 to 5.3 [P 5 0.03] at 12 months) and
in reported pain (from 3.7 to 2.0 [P 5 0.04] at 6 months
and from 3.2 to 1.8 [P 5 0.09] at 12 months) in the training
group. A significantly (P 5 0.05) higher proportion of the
training group reported that they participated in daily
activities as usual. There were more patients in the train-
ing group who reported improvement in self-evaluated
health after surgery at both 6 (P 5 0.02) and at 12 months
(P 5 0.05). Finally, no differences in clinical end points
were observed between the groups.

Conclusions. Vigorous medical exercise therapy,
started 4 weeks after surgery for lumbar disc herniation,
reduced disability and pain after surgery. Because no
differences in clinical end points were observed, there is
hardly any danger associated with early and vigorous
training after operation for disc herniation. [Key words:
back, disability, discectomy, outcome, pain, randomized
clinical trial surgery] Spine 2000;25:1015–1020

Some 15 years have passed since Weber documented that
patients with lumbar disc herniation treated with lumbar
disc surgery had less pain and were mobilized earlier

than those treated conservatively.22 Later studies of lum-
bar disc surgery showing a success rate of 49% to 90%,
have not reproduced Weber’s results.1,4,14–17 The con-
trasting results from such studies are related to the selec-
tion criteria for operation, to the applied operation tech-
nique, and to the different rehabilitation programs for
both the conservatively treated and the surgically treated
patients.6,7,11–13,20–22 The effect of the rehabilitation
program is shown to have considerable impact on the
outcome.2,10,13,16 Restricted activity has been recom-
mended for the first 6–8 weeks in Norway after sur-
gery.8 The following 4–6 weeks of rehabilitation consist
of nonstandardized exercises of low-intensity activity,
within pain limits.8 Similar rehabilitation programs are
recommended elsewhere in the Western world.3 There
are, however, some reports on good outcomes after early
training programs.2,16,17

The objective of this study was to evaluate the effect of
standardized intensive training starting 4 weeks after
lumbar discectomy on clinical outcome, length of sick
leave, pain reporting, and experienced disability com-
pared with the referred regular care program.8

Methods

Setting. From November 1992 through November 1995 all
patients living in the municipality of Rana, who were offered an
operation for lumbar disc herniation at Rana Hospital, Nor-
way, were invited to participate in a randomized controlled
study of a postoperative rehabilitation program. To be in-
cluded, they had to be between 20 and 60 years of age, and
besides sciatic symptoms they could have no other diseases that
might influence their ability to participate in physical training.

Selection and Randomization of Subjects. After signing the
informed consent and at least 1 day ahead of the preoperative
examination, patients were randomized by random number
tables to either a training or a control group. A secretary at the
hospital performed the randomization procedure, and the re-
sult of the allocation was handed over to the project coordina-
tor on the day of discharge. The intervention started 4 weeks
after the operation. For the first 3 weeks, the training group
followed the standard regimen of the control group. The train-
ing group took part in a rehabilitation program, three times a
week for 8 weeks. The training followed the criteria for medical
exercise therapy.9 The exercises were exclusively active and
were performed with no manual intervention of a physical ther-
apist. Various apparatuses, such as horizontal and vertical pul-
leys, weights, and exercise tables were used. The purpose of the
exercises was to strengthen the muscles of the back, the abdom-
inal muscles, and the muscles in the lower extremities.

The patients performed the same type of exercises, but the
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load and the repetitions of each exercise were adjusted to each
patient’s condition. The number of repetitions of each exercise
varied from 2 3 15 at the beginning of the training period to
3 3 30 at the end. Each sequence of training lasted 40 minutes.

The control group was assigned to follow-up consultations
(information on the clinical course and clinical examination)
with the physiotherapist every 2 weeks. The control group was
given the standard formula when they left the hospital 1 week
after the operation. This formula provides the information on
how patients newly operated on should spend their first 2
months, including a description of a mild program for exercises
at home. Beyond this, patients should concentrate on relaxing
and resting the back, resume daily activities gradually, and
avoid any kind of heavy work at home. Both groups filled in a
pain registration journal on a daily basis. The information was
handed over to the physiotherapist every 2 weeks.

Before surgery, all patients had a clinical examination, a
myelogram, and a computed tomographic scan and completed
visual analog scale (VAS) scoring for pain, a standardized pain
drawing, Roland’s disability questionnaire, and Wonca’s func-
tional status measures.19,23 Roland’s questionnaire is a vali-
dated instrument to measure self-rated disability due to back
pain.19 Patients are given a score of 1 point for each of the 24
items on the questionnaire. An individual patient’s score can
thus vary from zero (no disability) to 24 (severe disability).

Wonca’s functional status consists of six charts.18,23 The
charts are simple self-administrated questions with representa-
tive diagrams that assess physical, emotional, and social func-
tioning, daily activities, overall health status, and change in
health status. The highest possible score is five, consistent with
severe disability, and the lowest is one.

All patients were clinically re-examined, and they provided
the same data at 6 and 12 months. Three examinations were

performed by a physiotherapist blinded to group allocation, as
was the reading of the VAS forms.

Rana Hospital performs lumbar disc surgery on approxi-
mately 60 patients per year. Less than half of those live in the
municipality of Rana. Of 65 eligible persons with lumbar disc
prolapse, 63 patients (average age, 39.3 years) agreed to par-
ticipate in the study (41 men, 22 women). Two persons de-
clined to attend the study for personal reasons. In the training
group, three patients withdrew: One did not attend any of the
training sessions, and two were unable to begin training be-
cause of postoperative pain. At 6 months two more had with-
drawn; one patient in the training group did not attend follow-
up, and one patient in the control group had a new operation 5
months after the first surgery. After 1 year, an additional five
persons withdrew: two patients in the training group did not
attend, and three patients had a second operation between the
6- and 12-month follow-ups, two in the training group and one
in the control group. In all, 58 patients completed the follow-up
at 6 months and 53 at 12 months.

Operation Procedures. The surgical technique was arcotomy
in 36 patients and microsurgical in 27, with equal distribution
of the techniques within the groups. All surgeries were per-
formed by the same surgeon.

Three patients had surgery on at L3–L4, 34 at L4–L5, and
24 on at L5–S1. None had surgery on more than one level. Two
patients in the training group and three in the control group
had a second operation, but on a different level. Four patients
had another operation during the follow-up period within 12
months, 2 in the training group and 2 in the control group.

Sample Size and Statistical Analysis. A difference of 50% in
pain reduction, assessed by VAS, or an identical difference in
reduction of reported disability assessed by Roland in the in-

Table 1. The Age and Sex Distribution, the Working
Status and the Level of Leisure Activity Preoperatively in
the Training and Control Groups. Rana 1996.

Training Group
(N 5 39)

Control Group
(N 5 24) P-Value

Age (years)
Mean 37, 6 42, 4 0, 05
Median 38, 0 41, 5
Range 22–58 28–57

n % n %

Sex
Female
proportion

15 38, 5% 7 29, 2% 0, 50

Working status
Full time work 34 87, 2% 20 83, 3% 0, 43
Others 5 12, 8% 3 12, 5%
Missing 0 0% 1 0%

Work load
Heavy work 16 4, 4% 12 52, 2% 0, 3
Easy/sitting
work

20 55, 6% 10 43, 5%

Missing 0 1
Level of leisure

activity
High 8 20, 5% 2 8, 3% 0, 4
Medium 20 51, 3% 15 62, 5%
Low 9 23, 1% 7 29, 2%
Missing 2 0

Table 2. The Reported Preoperative Pain, Disability, Sick
Leave, Participation in Daily Activities, and the
Experience of Health Condition in the Training and
Control Groups. Rana 1996.

Training Group
(N 5 39)

Control Group
(N 5 24) P-Value

Pain (VAS)
Mean (0–10 cm) 6, 0 5, 6 0, 7

(5, 2–6, 8) (4, 5–6, 7)
Roland

Mean (0–24) 14, 0 11, 6 0, 03
(12, 6–15, 4) (9, 6–13, 6)

Sick leave
Mean (weeks) 16, 1 7, 6 0, 01

(12, 0–20, 2) (4, 6–10, 6)

n % n %

Participation in daily
activities
-as usual or
almost without
difficulties

6 15, 4% 4 16, 7% 0, 9

-with some or
great difficulties

33 84, 6% 20 83, 3%

Overall health
-good to excellent 16 41, 0% 14 58, 3% 0, 18
-fair to poor 23 59, 0% 10 41, 7%

VAS 5 visual analogue scale.
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tervention group compared with the control group, was ac-
cepted as clinically significant. With a statistical power of 0.80
and an a of 0.05, 25 patients in each group would be sufficient,
depending on the variance in the groups.

Both the results from the intention-to-treat analysis and the
analysis of the patients with complete follow-up are presented.
Missing information on outcome in the intention-to-treat anal-
ysis was replaced with the proper preoperative assessment or
questionnaire answers.

Differences between the groups were tested by t statistics for VAS
and Roland. Otherwise, x2 statistics were used. Data were entered
and analyzed using Epi Info ver. 6 (World Health Organization, Ge-
neva, Switzerland).5 Analysis of covariance was performed with
commercial software (SPSS for Windows; SPSS, Chicago, IL).

Results

Patient Characteristics Before Surgery
Patients in the training group were younger then those in
the control group (Table 1). Most patients, 54 of 63,
were in full-time employment at the beginning of the
current episode of sciatica, and there were only minor
differences between the two groups regarding preopera-
tive workload, leisure time activity, and full-time em-
ployment (Table 1).

The preoperative registration of pain using the VAS
indicated no significant differences between the two
groups, but the Roland disability scale and the length of
preoperative sick leave indicated a greater disability in
the training group than in the control group (Table 2).
The preoperative sick leave was, on average, 16.1 weeks
for the training group and 7.6 weeks for the control

group (Table 2). The reporting of participation in daily
activities, however, did not show a corresponding differ-
ence in disability between the groups. The duration of
preoperative sciatic symptoms and reported overall
health did not differ significantly between the two
groups.

The preoperative clinical examination of neurologic
signs, registration of atrophy, and results of a straight leg
raising test and Schober’s test showed only minor differ-
ences between the groups.

Follow-Up Results
The results of the intention-to-treat analysis of the abso-
lute values of reported disability showed only minor dif-
ferences in favor of the training group at the 6 and 12
month examination (Table 3). By using mean improve-
ment of disability, however, there was a significantly
larger improvement in the training group (Table 3). Both
the mean improvement and the absolute value of pain
were more favorable at 6 months after the operation in
the training group. At the 12-month examination there
were no differences between the groups. After adjusting
for age and preoperative sick leave (Table 3), only minor
and insignificant changes were found. If the preoperative
results of Roland were introduced as a cofactor together
with age and sick leave in the analysis of covariance, the
differences between the groups in mean absolute scores
increased and decreased correspondingly in mean im-
provement.

Table 3. Intention-to-Treat Analysis (Dropouts are Given the Appropriate Preoperative Value or the Value at the First
Control) of the Absolute Values and the Mean Improvement of Disability, Measured by Roland’s Disability
Questionnaire and Pain, Assessed by a 100mm VAS at 6 and 12 Months After Surgery, in the Training Group and the
Control Group (95% Confidence Intervals in Brackets). Rana 1996.

At 6 months At 12 months

Training
Group

(N 5 39)

Control
Group

(N 5 24)
P-

Value
Training Group

(N 5 39)
Control Group

(N 5 24)
P-

Value

Roland
Mean absolute values 5, 1 6, 2 0, 5 5, 3 6, 3 0, 5

(3, 1–7, 1) (4, 1–8, 4) (3, 2–7, 4) (3, 8–8, 8)
5, 1* 6.1 5, 4 6, 1

(2, 2–7, 1) (3, 6–8, 7) (3, 3–7, 6) (3, 3–8, 9)
Roland

Mean improvement 8, 9 5, 4 0, 02 8, 7 5, 3 0, 03
(7, 0–10, 8) (3, 0–7, 8) (6, 8–10, 6) (2, 6–8, 0)

8, 9 5, 5 8, 6 5, 6
(6, 7–10, 8) (2, 9–8, 1) (6, 5–10, 6) (2, 9–8, 2)

VAS
Mean (cm) absolute values 2, 3 3, 6 0, 05 2, 8 3, 9 0, 2

(1, 5–3, 1) (2, 5–4, 7) (1, 9–3, 7) (2, 6–5, 7)
2, 3 3, 7 2, 7 4, 1

(1, 4–3, 1) (2, 6–4, 8) (1, 7–3, 6) (2, 8–5, 3)
VAS

Mean improvement 3, 7 2, 0 0, 04 3, 2 1,8 0, 09
(2, 7–4, 7) (0, 7–3, 3) (2, 1–4, 3) (0, 5–3, 1)

3, 5 2, 2 3, 2 1, 8
(2, 5–4, 6) (0, 9–3, 5) (2, 2–4, 1) (0, 5–3, 1)

* Figures adjusted for age (years) and preoperative sick leave (weeks) presented in italic.
VAS 5 visual analogue scale.
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Significantly more patients in the training group re-
ported that they were able to participate in daily activi-
ties as usual or almost without difficulty at the 6-month
follow-up. After 1 year, the difference between the
groups had diminished (Table 4). The number of patients
who changed their reporting of participation in daily
activities from difficult before surgery to as usual after
surgery was compared in the two groups, and a signifi-
cant difference was found in favor of the training group
at 6 months (P 5 0.01), turning nonsignificant after 1
year (P 5 0.3).

The frequency of patients considering their self-
reported health condition to be good to excellent at 6 and
12 months, showed only minor differences between the
groups (Table 4). However, of the 23 patients in the
training group who reported fair to poor overall health
before surgery (Table 2), 13 reported good to excellent
health at 6 months (P 5 0.002). In the training group, no
patient’s condition worsened. The corresponding num-
bers in the control group were 10 (Table 2), of whom 5
had their health improve from fair to poor before surgery
to good to excellent at the 6-month examination (P 5
0.5). Five of the control subjects began at good to excel-
lent and worsened to fair to poor at 6 months. The
differences in improvement in self-reported health
from before to after surgery between the groups, were
statistically significant at 6 months (P 5 0.02) and at
12 months (P 5 0.05). The length of the postoperative
sick leave was approximately the same in both groups
(Table 4).

An efficacy analysis of disability measured by Ro-
land’s disability questionnaire and pain reporting by
VAS (absolute values and mean improvement) showed
mainly the same results as in the intention-to-treat anal-
ysis (Table 5): a nonsignificant difference in absolute dis-

ability measured by Roland; a statistically significant dif-
ference in reported disability presented as mean
improvement; and, finally, a significant difference be-
tween the groups in pain assessed by VAS, both for ab-
solute values and for mean improvement.

Discussion

The outcome of surgical treatment among patients with
lumbar disc hernia depends on the postoperative regi-
mens offered.13 Intensive, standardized medical exercise
training that ignores fear of provoking pain and begins 4
weeks subsequent to surgery9 seemed to reduce postop-
erative disability at least in the first 6 months. The pro-
gram reduced pain the first 6 months and increased the
number of patients able to participate in daily activities.
In contrast to the reported symptoms and physical per-
formance, no differences were shown between the train-
ing group and the control group in clinical features such
as neurologic signs, straight leg raising test result, and the
mobility of the spinal column assessed by a modified
Schober test.

Besides randomization, there were several positive
features in the design of this trial. All patients, regardless
of treatment, had regular contact with their personal
physiotherapists, whereas all clinical end points were as-
sessed by another physiotherapist blinded for the as-
signed treatment. In all intention-to-treat analyses, con-
servative estimates (preoperative results) are used for
subjects who withdrew. An efficacy analyses of 58 and 53
patients at the 6- and 12-month follow-up, respectively,
gave the same major results as the intention-to-treat
analyses. Finally, because 63 of 65 eligible patients were
included in the study, there was no selection bias.

There might be two objections to the presented re-
sults. One is the low statistical power for some of the end

Table 4. Participation in Daily Activities, the Experience of Health Condition Postoperatively and the Duration of
Postoperative Sick Leave in the Training and Control Group. Rana 1996.

Training
Group

(N 5 39)
Control Group

(N 5 24)

n n P-value

Participation in daily activities
At 6 months

-as usual or almost without difficulties 26 66, 7% 10 41, 7% 0, 05
-with some or great difficulties 13 33, 3% 14 58, 3%

At 12 months
-as usual or almost without difficulties 25 64, 1% 13 54, 2% 0, 4
-with some or great difficulties 14 35, 9% 11 45, 8%

Overal health
At 6 months

-good to excellent 29 74, 4% 14 58, 3% 0, 18
-fair to poor 10 25, 6% 10 41, 7%

At 12 months
-good to excellent 27 69, 2% 15 62,5% 0, 6
-fair to poor 12 30, 8% 9 37, 5%

Sick-leave
mean (weeks) 18, 5 22, 0 0, 96
median 12, 0 12, 0
SD 14, 3 18, 6

1018 Spine • Volume 25 • Number 8 • 2000



points. Because of manpower problems at the hospital,
the number of operations in the period was lower than
expected, and there was a time limit, according to the
protocol, for how long the study could run. The second
objection is the choice of simple randomization, instead
of block design, to assure a better balance between the
groups. Controls were older and patients in the training
group had been, on average, out of work for a longer
period ahead of the operation than control subjects. Re-
gardless of treatment group, however, reported postop-
erative pain and disability at 6 and 12 months did not
differ in relation to age or preoperative time of sick leave.
Adjustments for age and length of preoperative sick leave
did not change the results.

At Rana Hospital the indications for operative treat-
ment of lumbar disc prolapse have been unchanged dur-
ing the past 12 years. In Norway, the average incidence
of lumbar disc operation is 70/100,000 persons/year,
whereas Rana Hospital performed 87/100,000.

The indications for lumbar disc surgery included lum-
bar disc prolapse verified by myelogram or computed
tomography, neurologic loss, more than 3 months’ du-
ration of pain, and failure of conservative treatment. All
patients in this study fulfilled the criteria for lumbar disc
surgery.8

To our knowledge only one previous controlled trial
regarding postoperative training after lumbar disc oper-
ation has been published.16 Manniche et al16 reported
favorable effects on patients who performed high-
intensity dynamic back extension and abdominal exer-
cises starting 5 weeks after surgery on patient disability
index and work capabilities. This study, supporting their
findings, suggests that medical exercise training im-
proves pain and disability during the first 6 months. At
12 months the differences between intervention and con-
trol groups will probably be clinically insignificant.

Whether conservative or operative treatment should
be chosen for lumbar disc herniation is still disputed. If,

however, surgical treatment is offered, vigorous medical
exercise training would reduce the time needed for recov-
ery through reducing pain and disability. There is hardly
any danger associated with such training after operation
for disc herniation.

Key Points

● Patients who underwent surgery for lumbar disc
herniation were included in a randomized blinded
clinical trial comparing postoperative vigorous
medical exercise therapy with an ordinary care
program.
● The training group achieved reduced disability
and pain after surgery compared with the control
group, but no differences in clinical end points were
observed.
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