
ABSTRACT

This study encompassed 64 participants with symptoms
of low back pain, 33 in McKenzie group and 31 in
Brunkow group. Patients attended exercise program daily
and they were asked to do the same exercise at home -
five times a day in series of 5 to 10 repetition each time,
depending of stage of disease and pain intensity. All
patients were assessed for the spinal motion, before and
after the treatment.  
All parameters for spinal movements showed improve-
ment after exercising McKenzie program for lower back
pain with a significant difference of p<0.01 for all
motions. Also, in Brunkow group, all of the parameters
showed statistically significant improvement at the end
of treatment in relation to pre-treatment values, with sig-
nificant difference of p<0.01 for all motions.
Statistically comparison between McKenzie and
Brunkow difference in score at the end of the treatment
showed statistically significant improvement in
McKenzie group, for extension, right and left side flex-
ion, while flexion score didn’t show statistically signifi-
cant difference. 
McKenzie exercises seemed to be more effective than
Brunkow exercises for improvement in spinal motion.
Both, McKenzie and Brunkow exercises can be used for
spinal mobility improvement in patients with lower back
pain, but is preferable to use McKenzie exercises first, to
decrease the pain and increase spinal mobility, and then
Brunkow exercises to strengthen the paravertebral mus-
cles.
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INTRODUCTION

Low back pain affects 60-80 % of adults at some time of
their lives, and 50% suffer from the back pain within
given year. Back symptoms are among the 10 leading
reasons for patient visits to emergency rooms, hospital
outpatient departments and physicians’ offices. (1, 2)
Therapeutic approaches to this problem are different and
very often controversial. In general, physiotherapy treat-
ments can be sorted in “passive” treatments, such as ther-
mo- and cryo-procedures, manipulation, massage, orthot-

ic devices, traction and electrotherapy, and “active” treat-
ments like kinesitherapy procedures. 
There are different types of exercises for back pain, such
as flexion exercises, extension exercises, or some specif-
ic exercises that are combination of these two types.
Decision which type of exercises can be applied is very
individual, depends of physician’s approach and there is
no prescription which one is the most appropriate for
each patient. (3, 4, 5, 6, 7, 8, 9, 10, 11, 12)
Exercise is typically aimed at strengthening back exten-
sors or flexors and increasing back flexibility to reduce
injury risk, improving mood and pain perception to
reduce the impact of injury. (13, 14, 15, 16, 17)
One of specific exercises programs for low back pain can
be McKenzie approach (18) that consists of six exercises
performing in certain positions (laying in prone position,
standing, laying in supine position and sitting), which
gradually increase the pressure on the vertebra. These
exercises can be called self-manipulation exercises and
they have to be done in small sessions but frequently,
during the day. During this exercise program postural
correction is needed as well as observation of all changes
in pain intensity and location. Number of sessions and
daily frequency depended of stage of disease and pain
intensity (19, 20, 21, 22). 
Brunkow exercises (23) can be called “pushing exercis-
es” and they can be done in all starting positions.  Main
action is isometric contraction, which started by move-
ments of feet and/or hands, and transferring through
kinetic chain to paravertebral muscles. They are starting
with dynamic contraction of hands and feet with “punc-
tum fixum” on the wrist or/and heal. Dynamic contrac-
tion from the beginning leads to isometric contraction of
the group of muscles, which has to be included in the
exercise. Starting positions determinates the group of
muscles to be trained.

These completely different types of exercises are in daily
use for patients with lower back pain in Physical
Medicine and Rehabilitation Centres and the purpose of
this study was to compare the effects of McKenzie and
Brunkow exercises on spinal motion improvement.
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METHODS

Participants
Sixty-eight patients with symptoms of low back pain
were included in study, which was approved by the
Ethics Committee of the Sarajevo University Faculty of
Medicine. Patients were recruited from Physical
Medicine and Rehabilitation outpatient Clinic in
Community Based Rehabilitation Centres in Sarajevo
and from University Clinical Centre Sarajevo – Institute
for Physical Medicine and Rehabilitation. Subjects were
referred for physiotherapy treatment from Primary
Health Care physicians or from specialist Clinic
(orthopaedic, traumatology, neurology etc). Patients were
included in study if they had symptoms of lower back
pain, without any motor or sphincter deficit. Physiatrist
and physiotherapist gave instructions for exercises and
provided supervision of the patients.
Of this group 34 individuals (10 men, 24 women) per-
formed McKenzie program and 34 individuals (13 men,
21 women) Brunkow exercise program. The mean age
was 50 years (SD 10.8 years) for McKenzie group and 47
years (SD 13.8 years) for Brunkow group. 
Professionals who had minimal training in McKenzie and
Brunkow method gave instructions for exercises and
made supervision of the patients. 
One patient from McKenzie group and 3 patients from
Brunkow group didn’t complete the treatment, thus 33
patients from McKenzie group and 31 patient from
Brunkow group enrolled into the statistical analysis, total
of 64 patients. 

Measures
All patients were assessed before and after the treatment. 
Spinal range of motions were measured using centimetre
and measuring a distance between top of the third hand
finger and floor while patient were asked to move for-
ward, backward and on right and left lateral side.

Exercise therapy
McKenzie and Brunkow exercises were performed indi-
vidually to the need and possibility of each patient.  
Patients attended exercise program daily, under supervi-
sion of physiatrist and physiotherapist in the Clinic for
Physiotherapy and Rehabilitation, and they were asked to
do the same exercise program at home - five times a day
in series of 5 to 10 repetition each time, depending of
stage of disease and pain intensity. 

Type of exercises and number of repetitions in each ses-
sion were created individually for each patient. All exer-
cises were followed by correction of body posture.
Starting positions for Brunkow exercise program were
the same as for McKenzie program, gradually increasing
pressure on vertebra (prone position, standing, supine
position and sitting). 
Statistics 
Results were expressed as mean  +/- SD. Differences in-
group means were examined by Student t- test.

RESULTS

A total of 64 patients participated in this study. 
In McKenzie group there were 29% male and 71%
female participants, and in Brunkow group exercised
38% male and 62% female patients. (Figure 1)

Figure 1. Gender structure of participants who
involved in McKenzie and Brunkow  program for
low back pain

Mean age of patients who exercised McKenzie program
was 50 years (+/- 10.8 years) and for patients in Brunkow
group was 42 years (+/- 13.8 years). Brunkow group was
significantly younger with t-test 2.988 and significant
difference p<0.01.

In Mckenzie group 23% of patients experienced first
symptoms of lower back pain in the year of assessment,
27% has experienced a pain for 4 years, 23% 10 years
and 27% more than 10 years. 
In Brunkow group 41% of patients suffered the pain for
less than one year, 15% of patients for 4 years, 20% 10
years, 24% more than 10 years. (Figure 2)
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Figure 2. First symptoms of low back pain in par-
ticipants in the study

According to Quebec Task Force of Spinal Disorders
(24) all patients were grouped in 3 groups: acute stage of
disease –pain less than 7 days, subacute stage – pain from
8 days to 7 weeks and chronic stage – pain more than 7
weeks. There were 15% of participants in acute pain,
55.5% in subacute and 29.5% in chronic pain in
McKenzie group and 9% in acute stage, 50% in subacute
and 41% in chronic stage in Brunkow group. (Table 2)
There was no statistically significant difference in stage
of pain between McKenzie and Brunkow group before
the treatment – Hi 2 = 1. 278

In McKenzie group, patients received a mean of 15.5

days of treatments with standard deviation of 8.95. 
In Brunkow group, patients received a mean of 14.9 days
of treatments with standard deviation of 8.96. 
One patient didn’t complete the treatment in McKenzie
and 3 patients in Brunkow  group, thus 33 McKenzie
patients and 31 Brunkow  enrolled into the statistical
analysis.

Data analysis
Table 3 shows mobility scores for McKenzie group from
four movements, from the neutral position to the maxi-
mum active motion in the sagittal (flexion/extension) and
coronal (left/right) phases, at 2 evaluation times.
All parameters for spinal movement showed improve-
ment after exercising McKenzie program for lower back
pain. Difference in measurements before and after
McKenzie exercise program showed that flexion
increased for 6.7 cm in average, extension for 4.4 cm;
right side flexion for 3.5cm and left side flexion for 3.3
cm in average. All of these parameters showed statisti-
cally significant improvement at the end of treatment in
relations to pre-treatment values, with significant differ-
ence of p<0.01.

In second group of patients with lower back pain, who
were exercising Brunkow program, all parameters for
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Table 2. Stage of pain in McKenzie and Brunkow group of patients.



spinal movement also showed significant improvement
at the end of the treatment (Table 4)
Difference in measurements before and after treatment
showed that flexion increased for 3.4 cm in average,
extension for 1.7 cm; right side flexion for 2.0 cm and
left side flexion for 2.2 cm in average. All of these
parameters showed statistically significant 
improvement at the end of treatment in relations to pre-
treatment values, with significant difference of p<0.01.
Comparing the results in spinal movement measure-
ments, between McKenzie and Brunkow group, it is evi-
dent that McKenzie group had better mobility score for
all parameters. (Table 5)

Flexion has better score in McKenzie group for 3.3 cm,
extension for 2.7 cm; right side flexion for 1.5 cm and
left side flexion for 1.1 cm in average. 
Statistically comparison between McKenzie and
Brunkow difference in score at the end of the treatment
showed statistically significant improvement in
McKenzie group, for extension, right and left side flex-
ion, while flexion score didn’t show statistically signifi-
cant difference. 
Comparing pre-treatment and post-treatment score for
both group of patients, it was found that among 33
patients who did McKenzie exercise program for low
back pain 6 % of patients didn’t have improvement in
spinal flexion, 9 % in extension, 9 % is right side flexion
and 12 % in left side flexion. In Brunkow group 13% of
patients didn’t improve in flexion score, 9% in extension,
9% in right side flexion and 23% in left-side flexion.
(Figure 3)

Figure 3. Patients without improvement in spinal
mobility after exercise program

Results in this study showed that the majority of patients
in McKenzie group improved from pre-treatment to post-
treatment score, comparing with number of patients in
Brunkow group.
Statistical analysis showed that both group of patients
had statistically significant improvement in spinal mobil-
ity after treatment in comparison with pre-treatment val-
ues. But, comparing inter group values, than McKenzie
group had significantly 
better results for all spinal mobility parameters except
spinal flexion. (Table 6)

DISCUSSION

This study investigated the use of McKenzie and
Brunkow exercises for low back pain and it’s influence
on spinal mobility. 
Kinesitherapy treatment is an “active” physiotherapy
treatment that can be applied to the patients with lower
back pain. 
Decision which type of exercises can be used is very
individual, depends of physician’s approach and there is
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no define prescription which type of exercises is indicate
for which patients and when. (3-12). 

A lot of researches compared different types of exercises
(12, 25, 26, 27), but there is no evidence that any of it
compare effects of McKenzie and Brunkow exercises on
spinal mobility. (18, 23)

These two completely different types of exercises are in
daily use in Physiotherapy and Rehabilitation Centres, so
our interest was to compare them and see what are their
effects on improving spinal movements. 
McKenzie exercises are dynamic exercises (extension –
flexion type) while Brunkow exercises started as dynam-
ic, but finishing with isometric (static) contraction of par-
avertebral muscles.

Patients attended exercise program daily, under supervi-
sion of physiatrist and physiotherapist in the Clinic for
Physiotherapy and Rehabilitation, and they were asked to
do the same exercise program at home - five times a day
in series of 5 to 10 repetition each time, depending of
stage of disease and pain intensity. 
Type of exercises and number of repetitions were created
individually for each patient.

All patients were assessed before and after the treatment
and their spinal movements are measured (flexion –
extension – right and left side flexion). 
There were no significant differences between the groups
of patients with a low back pain that participate in this
study. In both groups majority of participants were
females, aged between 42 and 50 years, first pain episode
in last 5 years, last pain episode one month before treat-
ment and treatment period of 15 days. There was no sta-
tistically significant difference in stage of pain between
McKenzie and Brunkow group before the treatment.
All patients showed some evidence of restricted ROM
before the treatment, mostly because of pain limitation.
Spinal mobility measurements were used as a predictor
for functional evaluation and pain reduction (more pain

relief, better functional results), so this functional test
functioned as a pain provocation test. 
An improvement in all parameters of spinal motion was
seen in both groups, either they exercised McKenzie or
Brunkow program,  (comparing pre treatment and post
treatment measurements), although there are two com-
pletely different types of exercises. Reduction of the pain
after training has also been reported in some trials involv-
ing the low back, cervical pain etc. (28) Activities relat-
ed pain can be decreased by increasing endorphins that
occurs after training. Strong muscle contractions activate
muscles’ ergo-receptors (stretch receptors). (29) The
afferents from the receptors cause endogenous opioids to
be released and also cause the release of beta-endorphin
from pituitary. These secretions may cause both - periph-
eral and central pain to be blocked. (30)
Low back pain is frequently associated with persistent
joints stiffness from capsular, ligamentous, or paraarticu-
lar muscle and tendon contracture, and that is another
reason for limited spinal mobility in our participants.
Comparison between spinal mobility measurements in
both groups of patients after exercise program showed
that McKenzie group showed better results in all param-
eters in relation with Brunkow group. Statistical analysis,
also, showed better values for all parameters in
McKenzie group, except for spinal flexion. This can be
explained by a nature and technique of McKenzie exer-
cises, which are at the beginning of treatment, preferable
extension type and later as pain decreases, continues with
flexion movements. Terminal extension and flexion in
the same time would stretch some spinal structures while
strengthening of the others, and on that way increasing
spinal flexibility at all. Through stretching and active
physical training, some pain can be relieved as stiffness
improves. (31). 
On the opposite side, Brunkow exercises are isometric
exercises, which can slightly decrease the pain, but most-
ly can be used for strengthening the spinal muscles.
Assisting patients to maximize mobility before they start
a strength-training program is a key principle of func-
tional restoration (31, 32, 33).
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CONCLUSION

McKenzie exercises seemed to be better than Brunkow
for improvement of the spinal motion.
Spinal mobility in patients with lower back pain, can
improve by performing exercises for lower back pain
either McKenzie or Brunkow program. 
For better functional restoration, patients with lower back

pain first have to increase spinal mobility and then to
start with strength training program. 
Both, McKenzie and Brunkow exercises can be used for
spinal mobility improvement in patients with lower back
pain, but is preferable to use first McKenzie exercises to
decrease the pain and increase spinal mobility, and then
Brunkow exercises to strengthen the paravertebral mus-
cles.
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