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SUMMARY. The present aim was to compare the effects of stabilizing training with those of manual treatment

in patients with sub-acute or chronic low-back pain (LBP). Forty-seven patients were randomized to a stabilizing

training group (ST group) or a manual treatment group (MT group). The patients underwent a 6-week treatment

programme on a weekly basis. Pain, health and functional disability level at the start of treatment, after treatment,

and at 3- and 12-month follow-ups were assessed. In the ST group all assessed variables improved significantly

(Po0.05) after the treatment period and were maintained long term. After the treatment period there was a

significant difference between the groups in assessed function (Po0.05). More individuals in the ST group had

improved than in the MT group. At the 3-month follow-up significantly more improved individuals were evident in

the ST group regarding pain, general health and functional disability levels. In the long term, significantly more

(Po0.05) patients in the MT group reported recurrent treatment periods. The study did not indicate any clear

short-term differences between the groups in the accessed outcome measures. In the long term, however, stabilizing

training seemed to be more effective than manual treatment in terms of improvement of individuals and the reduced

need for recurrent treatment periods.

r 2003 Elsevier Ltd. All rights reserved.

INTRODUCTION

Low-back pain (LBP) is a major economic problem
(SBU 2000). Some 60–80% of the population will at
some time exhibit LBP (Waddell 1987). Several
studies report persisting LBP and disability at 1-year
follow-up, as well as recurrence within and after 1
year (van der Hoogen et al. 1997; Croft et al. 1998;
Skargren 1998; Hides 2001). Croft et al. (1998)
reported that 90% of a group of patients with LBP
in primary care stopped consulting their doctor

within 3 months: 75% of these exhibited LBP and
related disability 1 year after the consultation.

Physiotherapy for patients with LBP varies.
Manual therapy might have an effect on assessed
pain and functional disability levels (Blomberg et al.
1992; Di Fabio 1992; Koes et al. 1992; Faas et al.
1993; Hansen et al. 1993; van Tulder et al. 1997;
Skargren 1998). However, when comparing different
treatment approaches, outcome measures show no
significant short- or long-term differences (Cherkin
et al. 1983; van Tulder et al. 1997; Seferlis et al. 1998;
Torstensen et al. 1998; Petersen et al. 2002). These
studies do, however, show that physiotherapy is
better for the patient than no treatment at all or only
contact with a general practitioner. A recent review of
various LBP treatments concluded that an active
approach is indeed effective (van Tulder 2001).

There is, however, still no evidence as to what
exercises or what training is best for various sub-
groups (Campello et al. 1996; Faas 1996, Nordin &
Campello 1999; Mannion et al. 2001). In clinical
reality, manual treatment (e.g. stretching, traction,
mobilization and manipulation) and training are
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often used in combination, to give the patient pain
relief and better function. Patients often get better,
but the pain frequently recurs and many patients seek
treatment over and over again.

Stabilizing training is reportedly effective in the
management of LBP (Saal & Saal 1989; Robinson
1992). The aim is to attain adequate dynamic control
of lumbar spine forces, thus eliminating repetitive
injury to the structures of the spinal segments and
related structures (Saal & Saal 1989; Saal 1990).
Richardson and Jull (1995, 1999) have described
specific stabilizing exercises with co-contraction of
the deep abdominal (m. Transversus Abdominus,
m. Obliquus Internus) and lumbar multifidus mus-
cles. In recent clinical trials, these exercises have
proved effective in the management of LBP in the
short term as well as in the long term (Hides et al.
1996, 2001; O’Sullivan et al. 1997). The objective of
the present study was to evaluate specific stabilizing
training for a group of patients with sub-acute or
chronic LBP, with diagnosed segmental dysfunction
of the lower back, and to compare this group with a
control group treated with a more passive approach
— manual treatment. The hypothesis was that
stabilizing training is more effective in the long term
than manual treatment.

PATIENTS AND METHODS

Patients

Patients with low-back pain (sub-acute, chronic or
recurrent) seeking care at a physiotherapy clinic in
Stockholm in 1999–2000 were asked to participate in
the study. Forty-seven patients (12 men, 35 women)
volunteered to take part. They received verbal and
written information about the trial.

Inclusion criteria: Men and women aged 18–60
years with LBP (pain >6 weeks) with or without
radiation to the knee and pain provoked by
provocation tests of lower lumbar segments (Strender
et al. 1997; Van Dillen et al. 1998).

Exclusion criteria: Prior segmental stabilizing
training, manual treatment in the previous 3 months,
prior spinal surgery, radiation to the leg or legs with
overt neurological signs, pregnancy, known lumbar
disc hernia, diagnosed inflammatory joint disease,
known severe osteoporosis, or known malignant
disease.

After a physical examination by physiotherapists
with an international diploma in orthopaedic manip-
ulative therapy (MT) the patients were randomized
into either of two treatment groups: a stabilizing
training group (ST group) (n=24) and a control
group treated with manual methods (MT group)
(n=23) (Table 1). The first woman and first man
included in the study were randomized to one of the
groups by lot (25 ST cards and 25 MT cards in a
box). The men and the women were then separately
and consistently randomized to either group. At
randomization the patients were assigned a unique
code.

Five patients (two in the ST group and three in the
MT group) dropped out of the trial immediately after
inclusion due to preference for other treatment or
training outside the trial (Table 1). The groups were
thus: ST n=22, MT: n=20. One MT-group patient
was diagnosed with lumbar hernia (MRI) during the
intervention (Table 1). All dropouts are included in
the baseline data (Table 2).

The Ethics Committee at the Karolinska Institutet
in Stockholm approved the study.

Procedure

Before and after the intervention and at 3- and 12-
month follow-ups, assessments were made. After the
examination and before the intervention the patients
filled out a questionnaire regarding age, gender, sick
leave, pain duration, medication, earlier treatment,
and exercise habits (Skargren 1998). Pre-coded
envelopes with questionnaires and assessment instru-
ments were mailed to the patients before the first
treatment, after the last treatment and for the 3- and
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Table 1. Flowchart showing the study flow, number of subjects and number of dropouts

           Inclusion          Treatment    After treatment       3 month        12 months 

   47 

  MT 
   20 

2*

3* 

  16   14 

3

5

2

   ST 
   22 

  17   17    24 

   23 

1 

  MT 
   19 

   ST 
   22 

The shaded boxes represent subjects who answered questionnaires and the open boxes represent dropouts. *Subjects that dropped out
before treatment.
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12-month follow-ups. All pre-paid envelopes were
returned by mail.

Pain assessment: Visual analogue scales (VAS)
(Huskisson 1983) were used to assess pain. The
VAS was a 10-cm vertical line, anchored from ‘no
pain’ to ‘unbearable pain’. The patient registered the
magnitude of pain with a mark on the line.

Health assessment: To assess general health,
another visual analogue scale (VAS) was used. The
10-cm vertical VAS was anchored by ‘best health
imaginable’ and ‘worst health imaginable’ (Skargren
1998).

Functional disability: The Oswestry Low Back-Pain
Questionnaire (OSW) was used to assess physical
function. The instrument is designed to assess how
pain affects various activities of daily living and gives
a percentage score of level of function (Fairbank et al.
1980).

Through the Disability Rating Index (DRI),
perceived difficulty in performing 12 daily activities
(e.g. sitting, bending forward, and climbing stairs)
was examined. Each question is scored on a 10-cm
visual analogue scale from ‘no difficulty’ (0) to
‘totally unable’ (10). The DRI index is the mean
score of all items (Sal!en et al. 1994).

After the intervention, all the patients assessed
their satisfaction using a third 10-cm visual analogue
scale. The scale was anchored with ‘not satisfied at
all’ and ‘very satisfied’ with the treatment. At the 3-
and 12-month follow-ups, the patients were asked if
they had had to seek physiotherapy treatment
between treatment and follow-up (yes/no).

Intervention

ST group
The ST-group patients (n=22) underwent a 6-week
treatment programme, meeting individually with a

physiotherapist (MT) once a week for 45 min. The
patients were told how to activate and control their
deep abdominal and lumbar multifidus (MF) muscles
(Richardson & Jull 1995; Richardson et al. 1999).
The first phase was cognitive and the patients were
taught how these muscles act as stabilizers for the
lumbar spine. The importance of re-learning motor
control of these muscles was underlined. The patients
were taught how to activate the deep abdominal
muscles together with relaxed breathing in different
positions (e.g. supine crooked-lying, four-point
kneeling, prone, sitting and standing). The activation
of MF together with the deep abdominal muscles was
also trained. The physiotherapist monitored the
patient by palpating the lower abdominal quadrant
for deep tensioning of the abdominal muscles and by
palpating the MF at the painful level. A biopressure
unit (Chattanooga Pacific P/L, Australia) was used in
the learning process. The exercises were gradually
developed by applying low load to the muscles
through the limbs in different positions. The patients
were instructed in how to use contraction of the
muscles during activities of daily living, and in
situations that set off pain. They were encouraged
to perform a training programme, designed to take
10–15 min, at home each day. They kept a training
diary to control compliance. During each session the
physiotherapist monitored how well the patient was
able to control the muscle activity and to perform the
exercises. The patients were also taught basic
ergonomics.

MT group
The MT-group patients (n=20) underwent a 6-week
programme, being treated individually once a week
by a physiotherapist (MT) for 45 min. Manual
techniques (Evjenth & Hamberg 1988; Grieve 1988;
Kaltenborn 1989) were used, based on findings from
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Table 2. Subjects’ characteristics (n=47)

ST-group (n=24) MT-group (n=23)

Age (year) Median (SD) 39(712) 37(710)
Gender (female/male) 17/7 18/5
Medication (every day/seldom/never) 1/13/10 1/14/8
Exercise habits (seldom/weekly) 7/17 8/15
Previous treatment for LBPn 17(71%)n 18(78%)n

Pain duration 6–12 weeksn 3(12%)n 2(9%)n

>12 weeksn 21(88%)n 21(91%)n

Pain (recurrent/daily) 22/2 22/1
Sickleave (yes/no) 2/22 3/20
Assessments

Pain (VAS) median (25th/75th) 33(27/49) 32(21/49)
Pain when sitting (VAS>30) 13(54%)n 14(61%)n

Pain when bending forward (VAS>30) 14(60%)n 16(70%)n

Disability
Oswestry median (25th/75th) 18(9/25) 14(10/21)
DRI median (25th/75th) 32(15/47) 33(20/46)
General health (VAS) median (25th/75th) 35(22/47) 30(18/41)

ST=Stabilizing training group, MT=manual treatment group.
nNumber of individuals (% of individuals in the group).
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the physical examination. They could include a
combination of muscle stretching, segmental traction,
and soft tissue mobilization and, if needed mobiliza-
tion of stiff thoracic and upper lumbar segments. No
manipulation was done. The patients were encour-
aged to go on with their usual activities or exercises
(not controlled). None of these exercises included
specific stabilizing exercises. The patients were also
taught basic ergonomics.

ANALYSIS OF DATA

As the data were not normally distributed, non-
parametric statistics were used for the analysis.

* Friedman’s ANOVA (analysis of variance) was
used to assess difference in outcome measures
within each group after the treatment period and
at the 3- and 12-month follow-ups.

* The Mann–Whitney U-test was used: (a) on
baseline data, to account for group differences
on entry to the trial, and (b) on ‘change’ scores
(difference between individual baseline and 3- and
12-month follow-up scores) for each measure.
Mann–Whitney test was also used to assess
differences between the two groups after treatment
and after the 3- and 12-month follow-ups.

* The chi square test was used to compare the
number of ‘improved’ individuals in the two
groups after the treatment period and at the 3
and 12-month follow-ups and recurrent treatment
periods in the follow-ups. This test was also used
to assess differences in recurrent treatment periods
between the groups.

The level of statistical significance was set at
Po0.05.

Box plots were used to visualise the results.

RESULTS

Forty-one patients completed the 6-week interven-
tion. Thirty-three patients replied to the 3-month
follow-up questionnaire and thirty-one to the 12-
month follow-up (Table 1). At baseline there was no
significant difference between the groups regarding
age, gender, sick leave, pain duration, medication,
exercise habits or earlier treatment (Table 2).

Within-group analysis

Analysis of difference within each group after the
treatment period revealed significant improvement in
the ST group regarding assessed pain (Po0.001),
functional disability levels (DRI; Po0.001, OSW;
Po0.001) and assessed health (Po0.05). At the
3-and 12-month follow-ups the ST group had
maintained its improvement with regard to the
assessed variables (Table 3) (Figs 1–4). The MT
group showed no significant improvement either after
the treatment period (pain P=0.15, general health
P=0.63, DRI P=0.09) or at the 3 or 12-month
follow-ups. Disability levels assessed with the OSW
showed a significant improvement (P=0.01) after the
treatment period, though this was not maintained in
the long term (Table 3) (Figs 1–4).

Between-groups analysis

When comparing change-scores of outcome measures
between the groups, there was a tendency towards
significant difference with regard to functional
disability (DRI) in the ST group after the treatment
(P=0.04) and maintained in the long term (Table 3).
No significant difference was seen between the groups
after the treatment period regarding pain (P=0.33),
disability levels assessed with OSW (P=0.08), or
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Table 3. Median values (25th/75th) for the ST and MT groups

Inclusion After 3 months 12 months P (within) P (between)

Pain (VAS)
St group 33(27/49) 20(8/32) 14(3/22) 13(5/23) o0.001n ns
(N) 24 22 17 17
Mt group 32(21/49) 24(11/47) 22(7/45) 18(9/38) ns
(N) 23 19 16 14

Oswestry
St group 18(8/25) 9(6/16) 6(4/10) 8(2/10) o0.001n ns
Mt group 14(10/21) 12(8/14) 13(3/20) 8(6/19) ns
Dri
St group 32(15/47) 22(7/29) 12(7/23) 13(6/29) o0.001n 0.042n

Mt group 33(20/46) 28(16/43) 28(8/39) 23(11/33) ns

Health (VAS)
St group 35(22/47) 21(14/31) 20(12/27) 18(12/28) o0.05n ns
Mt group 30(18/41) 28(17/49) 21(13/32) 32(22/43) ns

P values for differences within and between groups on inclusion, after treatment and at follow-ups. ST=Stabilizing training group;
MT=manual treatment group; ns=not significant.
nAfter treatment period.
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health (P=0.06). At the 3-month follow-up, no
difference was seen between the groups (pain
P=0.15, OSW P=0.10, health P=0.53); nor at
12-month follow-up (pain P=0.69, OSW P=0.24,
health P=0.06).

Numbers of improved individuals in each group
were compared with regard to assessed variables after
the treatment period and at the 3- and 12-month
follow-ups. Cut-off scores were established to cate-
gorize clinically significant changes. Minimal clinical
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Fig 1—Assessed pain (VAS), at baseline, after the treatment period and at the 3- and 12-month follow-ups. ST=Stabilizing training group;
MT=manual treatment group.

Fig 2—Assessed general health (VAS), at baseline, after the treatment period and at the 3- and 12-month follow-ups. ST=Stabilizing
training group; MT=manual treatment group.

Fig 3—Functional disability level (DRI) at baseline, after the treatment period and at the 3- and 12-month follow-ups. ST=Stabilizing
training group; MT=manual treatment group.
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improvement was set at o10 mm (VAS, DRI) and
o10% (OSW). After the treatment period there were
more improved individuals in the ST group than in
the MT group according to the assessed variables
(Table 4). At the 3-month follow-up there were
significantly more improved individuals in the ST
group regarding pain (P=0.002), general health
(P=0.02) and functional disability (DRI; P=0.03)
(Table 4). At the 3- and 12-month follow-ups more
(Po0.05) MT-group patients reported recurrent
treatment periods than ST-group patients did. At
the 3-month follow-up, eight (50%) vs two (11%)
had undergone new treatment periods; and at the
12-month follow-up seven (50%) vs two (11%). After
the treatment period there was no difference
(P=0.37) between the groups regarding assessed
satisfaction with treatment or training.

DISCUSSION

The hypothesis of this study was that an active
approach, i.e. stabilizing training, is more effective
than a passive, i.e. manual treatment, in the long term
in a group of patients with sub-acute or chronic low-
back pain.

The ST group showed significant improvement in
all the assessed variables after the treatment period

maintained in the long term. There was a significant
difference between the groups regarding change
scores in assessed disability (DRI), which is in line
with recent research (O‘Sullivan et al. 1997). In
assessed pain and general health, no significant
difference was seen between the groups. Two
different instruments were used to assess disability.
Firstly, the Oswestry low-back pain questionaire, is
designed to assess how pain affects ten activities of
daily living and with the second, the DRI, perceived
difficulty in performing 12 daily activities was
examined (e.g. sitting, bending forward, and climbing
stairs). The Disability Rating Index (DRI) reflects
function and disability rather than pain and each
question is scored on a 10-cm visual analogue scale
from no difficulty (0) to ‘totally unable’ (10). The
DRI was perhaps more sensitive to clinically im-
portant changes in this group of patients.

To detect a minimal clinically important change
compared to a statistical difference in outcome
measures between the groups, individuals who had
improved on the assessed variables were counted.
Significantly more improved individuals were re-
ported in the ST group than in the MT group on
assessed pain, health, and disability (DRI) at the
3-month follow-up. Fritz and Irrgang (2001), re-
ported a minimal clinically important change of
7o points in total score, using the Oswestry
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Fig 4—Functional disability level (OSW) at baseline, after the treatment period and at the 3- and 12-month follow-ups. ST=Stabilizing
training group; MT=manual treatment group.

Table 4. Improved individuals in the ST and MT groups after treatment and at the 3- and 12-month follow-ups regarding assessed variables:
pain (VAS o10), general health (VAS o10), DRI (score o10) and Oswestry (scoreo10)

After treatment 3-month follow-up 12-month follow-up

ST MT P ST MT P ST MT P

(n=22) (n=19) (n=17) (n=16) (n=17) (n=14)

Pain 15 10 ns 16 7 0.002 14 7 ns
Health 10 5 ns 13 6 0.02 10 4 ns
DRY 12 5 ns 14 7 0.03 12 7 ns
OSW 10 3 ns 12 7 ns 10 4 ns

ST=Stabilizing training group, MT=manual treatment group; ns=not significant.
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Low-Back-Pain Questionnaire with patients with
chronic LBP. Another study defined improved pain
assessment (VAS) with a cut-off score of o2.8mm
(Mannion et al. 2001). Use of assessment scales in
clinical trials may pose a problem as the patient’s
assessment is subjective and the researcher has to
interpret what improvement actually means. However,
assessment scales are considered to be an appropriate
tool for evaluating outcome measures in the treatment
of patients with LBP (Deyo et al. 1998).

Low-back-pain is difficult to diagnose. Only about
15% of patients have an X-ray-verified diagnosis, e.g.
spondylolisthesis or lumbar disc hernia (Nachemsson
1985; SBU 2000). Trauma, bad posture, muscle
fatigue or degeneration leading to a zygapophysial
joint strain (Kirkaldy-Willis 1992; Panjabi 1992a, b;
Gardner-Morse et al. 1995) may lead to ‘self-injury’
and trigger the onset of pain. Seventy-four per cent of
the present patients reported recurrent pain and a
majority had aggravated pain provoked by active or
sustained positions. More than 50% reported
pain (VAS >30) when sitting or with slight
forward bending. These patients could fit into clinical
patterns described by O’Sullivan (2000) as lumbar
segmental instability (LSI). This group of patients
seldom gets better in the long term with manual
treatment.

Manual treatment may be beneficial in diminishing
pain and thus restoring function in the short term.
The long-term effect of manual treatment, however,
remains unknown. Both treatment groups in the
present study had weekly individual contact with a
physiotherapist and part of the short-term improve-
ment might be attributed to the specific attention the
patient enjoyed. A majority of the patients in this
study had undergone manual treatment at an earlier
stage and reported poor results. The patients in the
MT group seemed to achieve a short-term benefit
after the treatment period but in the long-term
perspective 50% reported a recurrent need for
treatment. This makes it difficult, in the long term,
to compare the groups with regard to change scores.
The recurrent pattern demonstrated in Figures 1–4 is
well recognized in clinical reality. The MT group was,
however, as satisfied with the intervention as the ST
group was.

The present training method differs from others,
e.g. strength training, by performing the exercises
graded and under low-load conditions (Richardson &
Jull 1995; Richardson et al. 1999). The cognitive
approach probably helps the patient to understand
the mechanisms of LBP better. Our patients were
urged do the exercises every day and most important
of all, to activate the stabilizing muscles in all
activities of daily living. The lesser need for recurrent
physiotherapy visits in the long term in the ST group
could suggest that the intervention provided the
necessary impetus for continuing with the exercises

even in the long term. This was not assessed but could
have been one way to detect why some of the ST
group patients did not improve their pain and
disability scores. Subjects with low-back pain may
have impaired motor control of the stabilizing
muscles of the spine (Hodges & Richardson 1996).
The present study does not show that the improve-
ment in the ST group was due to re-learning of motor
control of the deep abdominal and MF muscles, as no
objective measurement was made. This could be of
interest for future studies.

O’Sullivan et al. (1997) studied a group of patients
with X-ray-verified spondylolisthesis who trained
their deep abdominal and lumbar MF muscles. The
group significantly improved on both short- and
long-term outcome measures. The present results do
not show such a distinct difference in between-group
measurements. One reason might be that our training
(6 weeks) was shorter than O’Sullivan’s ten week
period. Another reason could be that O’Sullivan’s
patients were more clinically defined than those in
this study, who lacked X-ray-verified diagnoses. The
treatment period was considered sufficient in the light
of a 4-week pilot trial, and a weekly visit was
considered the most appropriate as most of the
patients were working. Hides et al. (1996) reported a
training period of 4 weeks for patients with acute
unilateral LBP. These patients suffered significantly
less recurrent pain in the long term (Hides et al.
2001).

We did not compare cost-effectiveness between the
groups. However, 74% of our patients (n=47) had
earlier been treated by physiotherapists (65%) or
naprapaths and chiropractors (35%). More than
50% of these reported poor outcomes of earlier
treatments. These figures indicate that many patients
with LBP seek treatment recurrently, incurring huge
costs for society. In the long term significantly
(Po0.05) more patients reported recurrent need of
treatment in our MT group (50%) than in our ST
group (11%).

Due to the unexpected number of dropouts from
the study (five initially, ten later), the authors have
elected to consider it a pilot study. All subjects gave
oral consent to participate: written consent would
perhaps have been more binding and should be
considered in a future study.

CONCLUSION

The dropout rate precludes any definite conclusion
and the results are therefore preliminary. In the long
term, training of the stabilizing muscles of the spine,
however, seems to be more effective judged by
alleviated symptoms and less recurrent need for
treatment. The effectiveness of an intervention in
recurrent treatment periods perhaps offers the most
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interesting and sensitive outcome measure, as a great
many patients with LBP seek treatment over and over
again. The present study provides sufficient trends to
justify another study, which should include more
subjects. A future study could also evaluate char-
acteristics of the subjects who improve and the ones
who do not.
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