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Exercises and education as secondary
prevention for recurrent low back pain
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ABSTRACT Background and Purpose. Exercise and education is a common physiotherapy
approach in the prevention of low back pain. A Mensendieck exercise programme consisting of
exercises and ergonomical education has, in a previous study, been shown to be effective in
preventing recurrent low back pain during one-year Jollow-up. The purpose of the present -
study was to evaluate the long-term effect of the Mensendieck exercise
programme on people with recurrent episodes of low back pain who, when entering the study,
had finished treatment Jor their last episode of low back pain. Method. 4 randomized con-
trolled clinical trial in which 41 women and 36 men were allocated to either a Mensendieck or
control group. The Mensendieck subjects received 20 group sessions of exercises and
ergonomical education over 13 weelks. The control subjects were not offered any prophylactic
therapy, but were free to receive treatment or exercises. Outcome measures were the number
of recurrences of low back pain, sick leave, low back function and general functional status.
Results. At three-year Jollow-up, 11 subjects had been lost to the study. Survival analysis
showed a significant reduction (p=0.02) in subjects experiencing recurrent low back pain in
the Mensendieck group compared to the conirol group. Significant improvements in pain and
Junction scores were reported in both groups. There was no significant djfference between the
groups in pain, function or sick leave. Conclusion. A Mensendieck exercise programme seems
efficient in reducing recurrent episodes of low back pain at three-year follow-up, but it did not
-influence sick leave, pain or function scores. ' ) '
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INTRODUCTION ' pain represent a great challenge for most

‘ clinicians in outpatient physiotherapy prac-
The recurrent pattern of low back pain is tice (Jette et al., 1994; Jette and Delitto,
well documented (Riihimiki et al.,, 1989; 1997). Exercises and education are basic
Battie and Bigos, 1991; Von Korff et al., elements in several physiotherapy
1993) and patients with recurrent low back approaches to prevent low back pain and
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there is an increasing amount of evidence
documenting the efficacy of different

exercise programmes in the conservative

management of the condition (van Tulder et
al.,, 1997; Mannion et al., 1999; Moffelt et
al., 1999). It also seems that exercise pro-
grammes can be an inexpensive and cost-
effective intervention for patients with
recurrent and chronic low back pain
(Mannion et al., 1999; Moffett et al., 1999).
However, most of the exercise programmes
which have been evaluated in randomized
controlled trials have been directed at
patients with chronic low back pain (Frost
et al., 1995; Johannsen et al., 1995; Bendix
et al., 1997; Frost et al., 1998; Torstensen et
al., 1998). There is a need to investigate
whether exercise programmes might have a
preventive effect on low back pain before
the condition has reached a chronic pattern.
- Studies with a focus on secondary pre-
vention of low back pain have not been
widely evaluated in the literature. Linton
- and coworkers (1989) carried out a random-
ized controlled trial to assess the efficacy of
a physical and behavioural preventative
intervention on nurses at high risk of devel-

~_ oping a chronic back problem and reported

significant improvements in pain and other
psychological outcome variables. Donchin
and coworkers (1990) showed that an exer-
cise programme had a significant effect on a
group of hospital employees with a history
. of recurrent low back pain. A secondary
preventative exercise programme combined
with education was also found to be effec-
tive in preventing episodes of low back pain
and sick leave in a study by Kellett and
coworkers (1991). On the other hand, a
study by Daltroy and coworkers (1997), to
evaluate an educational programme in the
prevention of low back pain, reported no
effect on people at risk of low back pain. In
summary, despite variations in type of inter-
* vention, most of these studies suggest that a

secondary approach, combining exercises
and eduation, can be efficient in preventing ’
chronic low back pain:

The present study comprised a three-
year follow-up of a randomized controlled
trial on the outcome of a Mensendieck exer-
cise programme which combined exercises
and ergonomical education. In a
Mensendieck approach, subjects are
encouraged to perform daily life move-
ments and activities using optimal body
postures, body mechanics and ergonomics
(Aubert, 1997; Soukup et al., 1999). The
main emphasis of Mensendieck exercises is
on co-ordination of body movements, with
special attention to the performance of
movements in daily life activities. More-
over, educational elements are integral to
the exercise instructions, thus emphasizing
the principle of ‘learning by doing’. '

"The subjects included in the study were
at high risk of recurrent low back pain;
based on their history. The results of the
one-year follow-up-showed that 20 sessions
with Mensendieck exercises and education
significantly reduced the incidence of recur-
rent low back pain (Soukup et al., 1999).
Here, the outcomes of episodes of low back
pain, days of sick leave, low back function
and general functional status are evaluated
three years after the intervention. In addi-
tion, data about circumstances relating to the
onset of episode(s) of low back pain are
reported. The underlying hypothesis of the
study was that a Mensendieck exercise pro-
gramme would have a long term preventa-
tive effect on recurrent low back pain in
people with a history of the condition.

METHOD
Study design and allocation procedure

The study comprised a three-year follow-up
evaluation of subjects enrolled in an open,
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prospective, randomized, controlled tria].
After attending the baseline €Xamination,
subjects were assigned a numper for. the
randomization Procedure, In order to ensure
equal distribution of the most important

factors between the groups, a Stratified par-

(Soukup et al, 1999). These stratification
factors were chosen for thejr Potential prog-
nostic effects (Heli6vaara, 1989; Riihimiki
1989; Battie and Bigos, 1991; Von
Korff et al., 1993). Within each of six
blocks, subjects were allocated to either a

and 12 months (Soukup et al., 1999) with
an additiona] follow-up observation three
years after the intervention,

Study Population

Most subjects were recruited from different
Outpatient medical, chiropractic and physio-
therapy practices in 3 city in south-east
Norway. Approximately one-third of the

between 18 and 50 years and had experi-
enced at least one episode of low back pain.
The pain was localized to the lumbar
region, with or without pain radiation to the
lower extremities, during the last year. All
the subjects had finished treatment for their
last episode of low back pain and had

the study. Subjects with previous back
Surgery, pregnancy, specific rheumatologi-
cal diseases, spondylolisthesis, spinal tumor

or spinal fracture, Subjects Wwith drug or -
alcohol abuse or who were suffering from .

verified menta] disorders were excluded
from the study. Before entry to the Study all
subjects recejved both oral ang Written
information about the project,'including
ethical considerations, and signed a written
consent form. The study protoco] was

‘approved by the regional ethica] Committee;

The Mensendieck exercise Programme

Nineteen females and 16 males (n=35) par-
ticipated in the Mensendieck exercise pro-

classes of 6-1¢ subjects for a total of 20
sessions of exercises and education, each
lasting one hour, over a period of 13 weeks,
Each session Started with 10 minutes’

coping with recurrent pain, working pos-
tures, lifting techniques and the purpose -
and value of different types of exercises
performed in the programme.

The great differences between subjects
with regard to their pain severity and physi-- A
cal fitness meant that emphasis was placed
on repetition of less-demanding exercises to
enhance muscular endurance, strength and
co-ordination. A graded progression of the
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TABLE 1: Time and reasons for drop-out in the Mensendieck and control groups-during three-year fo!low-hp

Drop-out:
time and reason

Mensendieck group (n=39)

Control gr&up (n=38)

-

Initially

During intervention

in the final analysis
A total drop-out rate of 14%

Did not return after first examination
Unknown reason (n=1) . -
Alterations in work situation (n=2)

Difficulties with scheduling (n=1)

, (n=2)
5 months - | year Pregnancy (n=1) Lo
1-3 years Multiple sclerosis (n=1)
Spinal surgery (n=1)
Pregnancy (n=1)
Total number of drop-outs 8 " 3
Total number of subjects 31 35

Moved to another city (n=1)
Disappointed with allocation

exercise ‘dosage’ throughout the pro-
gramme was emphasized. In addition, sub-
jects were encouraged to apply the
ergonomic principles of the programme into
their daily activities and to continue regular
.. physical activity and self-care training after
finishing the programme. No refresher
course was offered. ’

The control group

Nineteen females and 19 males (n=38) were
allocated to the control group. Subjects per-
formed the same examination and struc-
tured interview as the Mensendieck group.
No treatment was offered, but subjects were
free to receive other treatment or exercises.

These activites were recorded in the follow-

. up examinations.

Questionnaire and assessments

At the time of inclusion in the study, all '

subjects underwent a brief clinical examina-
tion, assessing neurological symptoms by
the Slump test and motor loss (Butler,

1991). In addition, subject answered a ques-
tionnaire, which included information about
sociodemographic status, previous episodes
of low back pain and taking sick leave due
to the condition, satisfaction at work and
home/leisure, smoking habits, use of med-
ication, and regular exercise habits during
leisure time. The following assessments of
pain and functional status were also
included for each subject. i

* Pain intensity during the last month was
recorded by series of 100 mm visual ana- -
logue scales (VAS) with the endpoints of
‘No pain’ = 0 and ‘Worst imaginable pain’
= 100. Pain intensity was measured both
for general back pain and back pain -
related to the 12 daily activities of walk-
ing, sitting, bending, standing,
sleeping/lying down, lifting/carrying, dri-
ving, dressing, housework, gardening,
exercising and working. )

* Low back function during the last month
was also assessed on a 100 mm VAS

~with the endpoints of ‘Very bad’ = 0 and
‘Excellent’ = 100. The validity and relia-
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bility of subjective pain evaluations by
VAS scales are well documented
(Huskinsson, 1974; Larsen et al., 1991).
* General functional status was assessed
by The Dartmouth COOP Functional

Status Assessment Charts, developed by

the World Organization of Family Doc-
tors (COOP-WONCAES). This instrument
consists of the items: Physical fitness;
Pain; Emotional problems; Limitation of
sogial -activities due to health condition;
Problem with daily activities due to
health condition; General health condi-
tion and Quality of life (Scholten and
Van Weel, 1992; Bentsen et al., 1997).
Each item was assessed on a five-point
scale, from ‘Very good’ = 1 to ‘Very
bad’ = 5. The COOP/WONCA charts
have been found to be reproducible and
valid (Scholten and Van Weel, 1992;
Bentsen et al., 1997).

- To evaluate the length, content, formula-
tions and general acceptability of this ques-
tionnaire, it was pilot-tested on some
patients and physiotherapist colleagues in
the planning phase of the trial, At three-year
follow-up the questionnaire contained some
additional variables. Since the main out-
come measure was ‘recurrence of LBP-

episodes’, data on this subject were

recorded. An episode of low back pain was
defined as low back pain resulting in
* healthcare contact or use of sick leave due
to the condition. The date of the first recur-
rent episode of low back pain in the follow-
up period was recorded. In addition, the
total number of episodes of low back pain,
type and frequency of healthcare contact,
and number of days of sick leave due to the
condition were recorded. At three-year
follow-up, subjects also recorded low back
function over the last two years on a VAS.

Further, subjects were asked about circum-

stances related to initiation of the last

episode of low back pain and about their
opinion on which movements, activities or

_ circumstances they considered as most

likely to precipitate or prolong low back
pain. .

Statistical analyses

The analysis was carried out in accordance

‘with the principal of intention-to-treat (ITT)

and per-protocol (PP). In case of discrepan-
cies between the two analyses, the results
from ITT are reported. Otherwise the
results from the PP analysis are given.

The results from continuously distributed
factors and variables were expressed as mean
values with 95% confidence interval (95%
CI) constructed by use of the Student’s rtest
(Altman, 1991). As indices of dispersion
both standard deviations (SDs) and total
range were used. Variables such as ‘Time .
from inclusion to first LBP-episode’ were
expressed graphically in Kaplan and Meier
plots (Lee, 1992). Categorical factors and
variables were presented in contingency
tables (Altman, 1991). To give a summarized
overview of pain, an overall ‘pain experi-
enced’ score was defined. This score was
defined as the average of pain in general and
in relation to 12 different daily activities.

All tests were carried out two-tailed with
a significance level of 5%. The sample size
was determined by power analysis on the
main variable. By using a significance level
of 5%, clinically relevant differences of 1 x
SD, a power of 95% and correcting for the
stratification, at least 31 subjects had to com-
plete the study in each group (Larsen et al.,
1991b). In order to perform an ITT analysis,
data from subjects discontinuing the study
were gathered in two cases. For the remain-
ing cases, the last-observation-carried-for-
ward (LOCF) procedure was used (Colton,
1974). Comparison of groups with regard to
assumed continuously distributed variables
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was performed by analysis of variance

(ANOVA) with the stratification factors and.

the initial value of the variable in question as
covariates (Kleinbaum et al., 1988). The
stratification factors were the number of
episodes of low back pain three years prior to
enrolment and radiating pain assessed by the
_ Slump test. In the case of skewed distribu-
tions, nonparametric methods were used
(Altman, 1991). Changes within groups were
performed by including repeated measure-
ments in the model (Kleinbaum et al., 1988).

Comparison of groups with regard to
“Time from inclusion t0 first LBP-episode’
was performéd by use of Gehan’s test (Lee,
1992). Categorized data were analysed by
use of contingence table analysis (Altman,
1991). The ordinal data of the
COOP/WONCA charts were analysed by
use of contingency tables and the nonpara-
metric Mann-Whitney U test (Altman,
1991). A sum score of the parameters was
developed, and tested with regard to differ-
ences within the groups by a one-sample
Student’s -test, and between the groups
with ANOVA. A higher score indicated
reduced general functional status.

Data regarding circumstances associated
with low back pain were analysed by a con-
tent analysis of subjects’ answers, resulting
.in categories. Description of the categories
and their frequency are given in the Results.
Differences in frequencies between the two
groups were not computed because of the
small number of respondents.

'RESULTS

Drop-out and study sample at three-year
follow-up ‘

The baseline sample consisted of 41 females
and 36 males, in which 39 subjects were allo-
cated to the Mensendieck group and 38 sub-

jects to the control group. At three-year
follow-up, the study sample was reduced to
31 subjects in the Mensendieck group and 35
subjects in the control group ‘due to the drop-
out of 11 study subjects. Time points and rea-
sons for drop-out in the two groups are
shown in Table 1. Those who dropped out
tended to be younger, were likely to be
female, havé more pain radiation to lower
extremity, have taken more sick leave during
the three years prior t0 the study and have
higher rates of unemployment and smoking

than the subjects who completed the study '

(Table 2).

There were no statistically significant
differences in baseline characteristics
between the Mensendieck and control

groups with regard to most of the variables - -

included (Table 2). However, the control
group had a significantly larger (p<0.05)
proportion of participants who performed
regular exercising during leisure time.

Adherence in terms of regular exercising
during leisure time

During the first year of follow-up there was
an increase in number of subjects in the
Mensendieck group (n = 24) who per-

formed regular exercising during leisure

time. However, at three-year follow-up this
number decreased (n = 18). In the control

group, the aumber of subjects who per-

formed regular exercise during leisure time
remained stable both at one-year (n = 28)
and three-year follow-up (n=24). At three-

year follow-up there was no significant dif- .
ference between the groups in reports of -

regular exercise habits.

Recurrence of episodes of low back pain

From baseliné to three-year follow-up atotal -
of 18 subjects (58%) in the Mensendieck N

NS
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TABLE 2: Bascline characteristics* of subjects in the Mensendieck and control groups who completed
three-year follow-up and subjects who dropped out ’ o
Mensendieck group  Control group Drop-out group
fm=31) n=35) =11
Female/male (%) 16/15(52/48) . 17/18 (49/51) 7/4 (64/36)
Age (years) 40.4 (7.8) 38.9(6.6) 33.9(9.7)
Height (cm) 176 (8) 177 (8) 172 (12)
Body mass index (kg/m?) 244 (3.4) 249(3.2) 26.5(4.9)
Pain without radiation to lower extremity (%) 8(26) 6(17) 6 (55)
Sick leave three years prior to inclusion (days) 38.8(48.4) 54.1(73.3) " 54.9 (95.9)
Participants with sick leave three years prior 15.(48) 12 (34) 8(73)
to inclusion (%)
LBP-episodes three years prior to inclusion (%):
1 5(16) 4(11) 1(9)
2-4 16 (52) 17(49) 7(64)
>5 10 (32) 14 (40) 3(27)
Employment status (%): Co
Full-time work 24 (78) 28 (80) 6 (55).
Part-time work 2(6) 1(3) 0(0)
Homemakers/unemployed 5(16) 6(17) 5(45)
Satisfaction at work (mm in VAS) 85.9(16.7) " 81.5(21.0) 76.8 (31.0)
Regular exercising during leisure time (%) 15 (48)** 26 (74)** 7 (64)
Periodically use of medication for LBP (%) 10 (32) 7(20) 4 (36)
Current smoker (%) 10 (32) 12 (34) 7 (63)
*Summary statistics are given in mean with standard deviation (SD) in brackets or in number per category
with percentages in brackets. No statistically significant differences were found between subjects in the
Mensendieck and control groups. :
**Statistically significant difference (p<0.05).
VAS = visual analogue scale,

group and 27 subjects (77%) in the control
group had recurrent episodes of low back
pain (Fisher’s exact test; p = 0.17). Results
from the survival analysis showed a signifi-
cant reduction in time until first recurrent
episode of low back pain (p = 0.02) in the
control group compared to the Mensendieck
group (Figure 1). There was a total of 32
episodes of low back pain in the
Mensendieck group and 105 episodes of the
condition in the control group (p = 0.03). The
conclusions of the results regarding recur-
rences of low back pain did not change when
_ the ITT analysis was performed.

Fourteen subjects in the Mensendieck
group and 20 subjects in the control group
‘who had experienced recurrent low back

“ sudden = movement  and

pain between the one-year and three-year
follow-ups reported on the initiation of their
last episode of low back pain. Seven sub-
jects in the Mensendieck group and 11 in
the control group identified an acute onset.
and seven subjects in the Mensendieck
group and nine in the control group
reported a gradual course with increased
stiffness and pain. Approximately one-third
of the subjects in both groups reported
_stress/exhaustion as the main reason for
onset of their last episode of low back pain.
Another one-third of subjects reported
: forward
bending/twisting, whereas the remainder of

_ subjects could not identify any reason f?r -

pain onset.
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FIGURE 1: Probability of not having recurrences of episodes of low back pain during three years’ follow-up,

expressed by a Kaplan and Meier plot. Horizontal axis shows time until day of the first recurrent episode; vertical . .

axis shows probability for survival in the Mensendieck (—) and control groups (----)-

Sick leave during three years’ follow-up

From one- to three-year follow-up, a total of
nine subjects (29%) in the Mensendieck
group and 14 subjects (40%) in the control
group had sick leave due to low back pain.
Mean duration of sick leave in the

Mensendieck group was 46.3 days (SD 57.8

days) and in the control group 52.5 days
" (SD 56.3 days). From baseline to three-year
follow-up 13 subjects (42%) in the
Mensendieck group and 18 subjects (51%)
in the control group used sick leave due to

low back pain. Mean days’ use of sick leave
was 52.4 (SD 97.9) in the Mensendieck ‘
group and 63.9 (SD 76.3) in the control

group. No statistically significant differ-
ences between the groups, either in the

period from one- to three-year follow-up
(p=0.61)or for the total period from base-. .

line to three-year follow-up (p = 0.35). were
found.

~ Pain severity (VAS) "

There was a significant reduction in the
overall back pain score within both groups
during three years of follow-up (Figure 2).
However, a tendency to 2 larger reduction in
the Mensendieck group was found, but the
difference did not reach the level of signifi-

_cance (ANOVA; p = 0.19). Subjects consid-

ered the following factors most likely to
precipitate or prolong episodes of low back
pain (they could report more than one situa-
tion that provoked the condition):

. Lifting (heavy or with inadequate tech-
nique) (n =21). ) ”
«- Prolonged standing (n = 18) and sitting
(n=17). '- ,
« Forward bending and/or twisting (n =
16).

. Gardening (n = 10).

~Little regular physical activity (n=9)-
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FIGURE 2: Overall mean score (with standard deviation) of 13 pain variables (general low back pain and pain -
related to 12 daily activities) at baseline, one-year and three-year follow-up.

* Housework (n = 8).

* ' Walking (n = 8). -

* Lying supine (n=8).

» Stress(n=7).

* - Work (n=6). B :

¢ Uncontrolled, sudden movements (n = 3).

- Other factors considered were cold

. weather, menstruation, car-driving for sev-

eral hours and monotonous working.

. Low back function (VAS)

In the Mensendieck group mean low back
function scores increased from 40 (SD 21)
at baseline to 59 (SD 23) at one-year
follow-up and 60 (SD 20) at three-year
- follow-up. In the control group- mean low
back function increased from 41 (SD 19) at
baseline to 52 (SD 23) at one-year follow-
up and 61 (SD 21) at three-year follow-up.
There were no significant differences

between the groups. Mean score of self-
reported low back function over the last two
years was 57 (SD 15) in the Mensendieck
group and 53 (SD 21) in the control group.

General functional statis
(COOP/WONCA charts)

At baseline, mean sum score of the
COOP/WONCA parameters was 16.3 (SD
5.2) in the Mensendieck group and 16.1
(SD 4.9) in the control group. At one-year
follow-up mean sum score was 14.5 (SD
5.6) in the Mensendieck group and 15.3
(SD 5.6) in the control group. At three-year
follow-up there was an improvement in gen-
eral functional status with a mean sum
score of 12.9 (SD 3.7) in the Mensendieck
group and 14.5 (SD 4.4) in the control

-group. The difference between the groups

did not reach the level of significance
(ANOVA; p = 0.09) at three-year follow-up.
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DISCUSSION

- The present study focused on the secondary
prevention of low back pain. Most of the
subjects had experienced several episodes
of low back pain during the years prior to
inclusion in the study and had a high risk of
recurrent low back pain (Riihimiki et al.,
1989; Battie and Bigos, 1991: Von Korff et
al., 1993). Subjects were partly recruited
from different outpatient Practices in pri-
mary care, and partly from respondents to a
local media advertisment, thus representing
a group with high motivation for doing
something to prevent recurrence of their
low back pain. The main finding at three-
year follow-up was that the Mensendieck
group still had a significant reduction in
recurrences of low back pain compared to
the control group. Moreover, both groups
showed improvement in pain and function
scores, but there was no significant differ-
ence between the groups. The Mensendieck
programme did not appear to have an effect
on subjects’ use of sick leave.

The positive results regarding recurrent
low back pain in the Mensendieck group,
which in this context meant reduced health-
care contacts, could be due to increased
understanding of the condition and how to
cope with future episodes of low back pain.
This might have positively influenced sub.-
Jects’ need to seek healthcare for episodes
of low back pain, The unchanged pattern of
regular exercise habits in the Mensendieck
group makes unlikely the hypothesis that
improved exercise habits contributed to the
positive findings of the study. However, the
improved pain and function scores in the
control group might be attributed to the reg-
ular exercise habits because these subjects
had a very stable pattern of regular exercise
throughout the follow-up period. This find-
ing is supported by recent evidence which
reports that leisure time physical activity is

associated with less likelihood of sufferiﬁg
from low back pain (Harreby et al., 1997;
Heistaro et al., 1998). Difficulties with
obtaining adherence to eXercises over the
long term have been reported in other styq-
ies evaluating exercise and education pro-
grammes as we]| (Sluijs and Knibbe, 1991;
Friedrich et al., 1998). In the present study
adherence to exercises might have been

improved with the use of behavioural tech.-

niques (Sluijs and Knibbe, 1991) or-by:’
offering subjects follow-up training classes
after the intervention period.

Despite the reduction in recurrent
episodes of low back pain and the high job
satisfaction in the study sample, the
Mensendieck programme had no impact on
use of sick leave due to low back pain.
These results are similar to those reported -
by Hirkipis and coworkers (1990) and
Linton and Bradley (1992). However, due to .
several potential confounding influences
from psychological, social and economic
determinants, the validity of sick leave or
work status as an outcome measure has
been widely questioned (Bigos et al,, 1991;
Linton and Warg, 1993; Hazard et al,, 1994;
Dionne et al., 1999, The results on the sick
leave parameter should therefore be inter-
preted with care, ,

Since the effect of Mensendieck exer-
cises and education on low back pain has
hot previously been evaluated in a random-
ized controlled trial, a direct comparison of
the results with other studies is impossible,
In other studies reporting on exercises and
education as secondary prevention of low -
back pain, patient characteristics, interven- -
tion length and content vary widely. Despite
these differences, however, there is a similar -
trend across these studies, They all show
significant effect of exercises and education
up to one-year follow-up (Harkdpai et al,,
1989; Linton et al., 1989; Donchin et al.,
1990), with less favourable results in the .
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long term or at follow-up after more than
one year (Harkipai et al,, 1990; Linton and
Bradley, 1992), |

There are limitatjons to the present
study which should pe noted. The non-
blinded follow-up procedures and the use
of self-reported data On recurrent low back
pain, healthcare contacts and sick Jeave
should indicate a careful interpretation of
the results, Further, it would have been
preferable to ‘include other well-docu-
mented assessment instruments for study-
ing low back pain (Roland and Morris,
1983; Baker et al., 1990), which could
make comparison with other studies easier,
In addition, more account should be taken
of psychosocial variables related to work
disability,

One practical problem in studies with
long term follow-up is subjects who drop
out of the study. In the present study, the
Mensendieck group had more drop-outs
than the control group. However, the tota]
percentage of drop-outs at three-year
follow-up ( 14%) can be compared to other
long term studjes (Harkapas et al., 1990;
Bendix et al., 1998). The baseline charac-
teristics of the drop-outs (Table 2) are simi-
lar to those reported by Bendix and
colleagues (1997, 1998) as well. Whether
these characteristics comprise a subgroup of
the low back pain population should be fiyr-
ther investigated, Moreover, it is likely that
. other subgroups existed in the sample,
which differed with regard to the benefit of
the intervention. The sample size did not
permit further subgroup analysis in the pre-
sent study, but should be included in future

clinical trials evaluating the effect of such -

interventions.

In summary, Mensendieck programmes
are inexpensive, require minimal equipment
and resources and are commonly used in
Scandinavia and the Netherlands. This
approach should be further investigated in a

larger study with careful attention to both the
content and duration of the programme, a5

well as adherence to regular exercise.: " -

CONCLUSIONS

Twenty group sessions of Mensendieck
exercises and ergonomical education signif-
icantly reduced the incidence of recurrent

low back pain during a three-year period.

The progrimme had no effect on sick leave,
pain and function scores,
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