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Comparison of Four Physiotherapy Regimens in the 
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ABSTRACT. Objective: This study compared efficacy of combinations of Back Muscles Endurance
Exercise (BMEE) and McKenzie Exercise (ME) and McKenzie Back Care Education (MBE) in the
management of long term mechanical Low Back Pain (LBP). Subjects and Methods: A single-blind
randomized controlled comparative trial was employed. Seventy three participants mean age 45.3  8.1
years were recruited for the study but only 53 completed the study. Participants in group A were
treated with a combination of BMEE, ME and MBE. Group B: A combination BMEE and MBE.
Group C: A combination of ME and MBE. Group D: MBE only. Participants were seen thrice weekly
for 8 weeks. They were measured for pain intensity, lumbar flexibility, activities limitation and self
esteem. Data were analysed using descriptive and inferential statistics of F-test. Significance was set
at 0.05 alpha-level. Results: At the end of the study, the four treatment groups had significant
reduction in pain intensity p<0.05. Post hoc analysis showed groups A, B, and C had significantly
greater reduction than D, and groups A and C had significantly greater reduction than B. Groups A,
B and C also had significant improvement in activities limitation p<0.05. Post hoc analysis showed
groups A, B and C had significantly greater improvement than D, and group B significantly greater
improvement than C. Conclusion: Combination physiotherapy regimens proved effective in the
management of long- term mechanical LBP. Regimen A is recommended in managing long-term
mechanical LBP.
Key words: Comparative efficacy, combination physiotherapy regimens, mechanical low back pain
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Exercises of various types have been used in managing
low back pain with varying reported successes1). For
instance Nwuga and Nwuga2) studied William’s flexion
exercise and McKenzie exercise in the treatment of LBP
and reported results in favour of McKenzie exercise.
McKenzie exercise was designed for management of
mechanical low back pain3). Waddell4) submitted that
controlled exercises help in restoring function, reducing
distress and promoting an earlier return to work in LBP
patients. A relationship exists between the occurrence of
LBP and decreased low back muscular endurance and
endurance exercises that require the use of the back
extensors as well as abdominal muscles have been

suggested in the management of long-term mechanical
LBP5–11).

Low back pain, which is pain in the lumbo sacral region
of the back, between the lower margins of the 12th rib and
the gluteal folds12), represents a particularly costly socio-
medical problem because of the expenditure associated with
repeated treatment, and need for social support13). It is a
leading cause of activities limitation, occurring in similar
proportions in all culture14). It interferes with quality of life
and work performance and is the most common reason for
medical consultation15). An estimated 70–95% of any adult
population suffers at least one episode of back pain in its
lifetime16–18), and 50% of the cases will recur within 3
months19).

The management of long-term mechanical LBP is an
unending task for health service providers20) and great
efforts have hence been exerted to improve the efficacy of
its treatment because of its recurrent or persistent nature21).
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The bulk of the literature on the management of LBP
favours active low back treatment programmes that focus
on improving aerobic fitness, increasing the strength,
endurance and flexibility of the lumbar musculature and
ensuring lumbar stability1, 9, 22). This approach though
conservative is active and aims both to restore function
quickly and prevent future episodes while avoiding bed rest
and narcotic painkillers and surgery, which are regarded as
rarely desirable and only necessary in perhaps 10% of
cases1).

There is however a great diversity of opinion regarding
the nature of LBP, its optimal management23) and exercise
preferences, although exercise has been found to be the
central element in its management9, 22, 24–26). In view of the
foregoing that different exercise techniques have been used
in managing LBP with differing results, the following
question therefore came to mind, what would be the relative
efficacy of combinations of these proven exercise
techniques of managing long- term mechanical LBP? This
study was therefore aimed at comparing the efficacy of four
physiotherapy regimens in the management of long-term
mechanical LBP.

Methods

Seventy three participants with long-term mechanical
LBP were recruited for this study but only 53 completed the
8-week study. They were male and female individuals with
history of long- term mechanical LBP of not less than 6
months. They were attending the Physiotherapy Outpatient
Department of the University College Hospital Ibadan.
Consecutive non-probability sampling technique was used
to recruit participants from University College Hospital
Ibadan. The fish bowl technique of simple random
sampling was used to randomly assign participants into the
4 treatment groups. Participants were allocated into any of
the four treatment group consecutively as they reported for
the study and according to the alphabet a participant picked
from the pool of alphabets A, B, C and D in the bowl; (Fish
bowl technique of simple random sampling).

Procedure

Ethical approval was obtained from the joint University
of Ibadan/University College Hospital Institutional Review
Committee on Human Subject Research before commencing
the study. Procedure of the study was explained to each
participant and informed consent was obtained.

The treatment regimens of participants in each of the
four groups were:

Group A: A combination of endurance exercise,
McKenzie back exercise and McKenzie
back care education.

Group B: A combination of McKenzie exercise and

McKenzie back care education.
Group C: A combination of endurance exercise and

McKenzie back care education.
Group D: McKenzie back care education only

(control group).

Interventions

1. Pre-treatment Screening
Participants were referred for physiotherapy by

orthopaedists and further screened for their suitability to
take part in the study by the researchers using the McKenzie
Institute’s Lumbar Spine Assessment Format. Information
such as age, gender, and onset of back pain were recorded
for each participant accordingly.

2. Instrumentation
a) Lumbar Flexibility: The modified Schober technique

was used to assess lumbar flexbility. With the participant
standing erect but relaxed, the researcher identified the top
of the sacrum as 0, by the spinal intersection of a horizontal
line joining the dimples of Venus, and points 10 cm above
and 5 cm below the horizontal line were marked. The
participant was then asked to bend forward maximally
while the distance between the upper and lower marks was
measured in centimetres. This value minus 15 represented
lumbar flexibility27).

b) Pain Intensity: The Numeric Pain Scale was used to
measure the level of pain being presently experienced by
the participants. The researcher explained the scale to the
participant, who was asked to identify his /her, present level
of pain and the participant’s response was then recorded.
Mark 10 stands for most severe pain while mark 0 stands
for no pain28). Pain intensity was measured as present pain
at its worst.

c) Activity Limitation: This was assessed using the
Roland Morris Low Back Pain and Disability Questionnaire
(RMLDQ)29).

d) Self-Esteem: This was assessed using a self-esteem
questionnaire30) at week 0 of the study. Participants were
reassessed for these four variables at the end of the 4th and
8th week of the study. The researchers were blinded to the
raw data collected in order to avoid bias.

3. Intervention
Participants were asked to wear a light vest and a pair

of shorts which allowed for ease of movement when
carrying out the treatment.

Group A Subjects: These participants were treated with
endurance exercises, McKenzie low back exercises and
McKenzie back care education instructions. The endurance
exercise regimen comprised three phases viz: warm up,
main exercise and cool down.

Warm up: This lasted 8 minutes
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Endurance Exercise: The endurance exercise
training comprised the following exercises
which have been used by Douglas31):

Exercise 1
Type: Pelvic tilt: Exercise for the core spinal stabilizer

transversus abdominus muscle
Starting Position: Crook lying
Instruction: Participant pulled in the belly-button

downwards and tightened the buttocks
Exercise 2
Type: Hamstring stretch: Exercise for the hamstrings

muscle group
Starting Position: Supine lying with arms by the sides
Instruction: Participant raised each lower limb while

keeping the knee straight and supporting the leg with both
hands so as to go up as far as it could go. Participant held
the leg in this position for few seconds.

Exercise 3
Type: Exercise of the abdominals: Alternate leg and

arm raising in supine position
Starting Position: Supine lying with arms by the sides
Instruction: Participant slowly lifted the left arm and

the right leg simultaneously and brought them to meet in the
air above the chest. Participant slowly lowered them to the
original position and repeated the exercise with the other
pair of limbs.

Exercise 4
Type: Exercise of the spinal extensor muscles:

Alternate leg and arm raising in prone position
Starting Position: Prone lying with arms straight in

front
Instruction: Participant slowly raised the right arm and

the left leg simultaneously. Participant slowly lowered them
into original position and repeated the exercise with the
other pair of limbs.

Exercise 5
Type: Cycling- Exercise for both legs.
Position: Sitting on the bicycle
Instruction: Participant rode on the cycle ergometer

against zero resistance.
Exercise 6
Type: Brisk Walking-Exercise for the general body.
Instruction: Participant walked as fast as he could

without running.
Participants performed each exercise for 4 minutes and

exercises were continuous and performed sequentially until
all the 6 different exercises have been completed. Participants
started out at their individual paces until participant got
fatigued doing the exercises or completed exercises. When
participants got fatigued they were made to rest and continue
the exercise afterward. Exercises were progressed fortnightly
by increasing the time for each exercise by one minute.

Cool down: This lasted 5 minutes.
McKenzie Exercises: They involved a series of either

extension or flexion exercises32). They were used as
appropriate according to the McKenzie protocol3).

Back Care Education: The participant was then taught
McKenzie back care education for standing, sitting, lifting
and other activities of daily living using illustrations by
Odebiyi33). Small handbills describing the back care
education instructions were given as a reminder for the
subjects. Each participant received treatment thrice weekly
on alternate days for 8 consecutive weeks.

Data Analysis

Data obtained was summarised using descriptive
statistics of mean and standard deviation. One-way analysis
of variance (ANOVA) was also used to; (i) compare the
demographic data and baseline parameters of participants in
the 4 groups of study (ii) compare the effects of the 4
treatment regimens on pain intensity, activities limitation,
lumbar flexibility and self esteem of participants across the
eight weeks of the study. Least significant difference post
hoc analysis was used to locate the treatment groups that
were significantly different through ANOVA. Significance
was set at 0.05 -level.

Results

Participants’ profile
Fifty three participants, comprising 21 males (39.6%)

and 32 females (60.4%) of the 73 participants recruited
during the course of this study completed the 8 week study.
Thus a 27.4 % attrition rate was observed in this study. The
overall mean age of subjects with LBP in this study was
45.3  8.1years.

One Way Analysis of Variance (ANOVA) at  = 0.05
showed that there were no significant differences in the pain
intensity, activities limitation, lumbar flexibility and self
esteem (p>0.05) of the participants in the 4 study groups at
baseline (Table 1). One can therefore largely attribute the
results obtained at different points during the study to the
effects of the various interventions.

Across group comparison of mean change of subjects’ 
parameters from week 0 to 4 of the study

At the end of 4th week of the study results showed that
there were significant differences in the pain intensity
(p<0.05) and lumbar flexibility (p=0.05) but there were no
significant differences in activities limitation and self
esteem (p>0.05) (Table 2). Post hoc analysis showed that
participants in group C had significantly higher reduction in
pain intensity than those in group D. Also participants in
group A had significantly higher increase in lumbar
flexibility than those in the other 3 groups (Table 3).

Across group comparison of mean change of subjects’ 
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parameters from week 0 to 8 of the study
At the end of week 8 of the study results obtained

showed that there were significant differences across
groups in pain intensity and activities limitation of
participants (p<0.05) (Table 4). Post hoc analysis showed
that participants in group C had significantly higher
reduction in pain intensity and D, least reduction (Table 5).

 Participants in group B had significantly greater
reduction in activities limitation than those in the groups A
and C at the end of the 8th week of the study. Participants in
group B had significantly higher reduction in activities
limitation than those in the other two groups (Table 5).
Hence at the end of the study, groups A, B and C except
group D had significant reduction in activities limitation.

It was observed in this study that there was no
significant difference in the lumbar flexibility of

Table 1. Comparison of participants’ parameters at week 0 of the study using ANOVA

 N= 53 Grp. A Grp. B Grp. C Grp. D
X  S.D X  S.D X  S.D X  S.D F- value p

PI 6.00  2.35 6.50 ± 1.95 7.07 ± 1.69 6.08 ± 2.07 0.79 0.50

RM 6.23  3.24 6.29 ± 3.00 7.29 ± 2.75 6.42 ± 3.60 0.44 0.73

LF (cm) 6.15  2.21 6.36 ± 1.39 6.18 ± 1.15 6.23 ± 0.71 0.13 0.94

SE 38.50  5.55 36.71 ± 6.66 37.14 ± 8.73 43.75 ± 9.78 2.17 0.10

Key: PI= Pain intensity
p= probability at 0.05-level
RM= Activities limitation as measured by Roland Morris Disability Questionnaire
X= mean
LF=Lumbar flexibility
SE= Self esteem
Grp A = Endurance exercise plus McKenzie Exercise plus Back education group
Grp B = Endurance exercise plus Back education group
Grp C = McKenzie Exercise plus Back education group
Grp D = Back education group

Table 2. ANOVA for comparison of mean change of participants’ parameters from week 0 to 4 of the study

 N= 53 Grp. A Grp. B Grp. C Grp. D
X  S.D X  S.D X  S.D X  S.D F- value p

PI 1.92  1.66 1.86 1.70 2.21  0.70 0.58 0.90 3.73 0.02*

RM 0.92  1.12 1.64  1.82 1.14  1.51 0.50  1.45 1.30 0.28

LF (cm) 0.38  1.77 0.04  0.11 0.07  0.20 0.02  0.04 2.76 0.05*

SE 2.08  4.70 0.50  1.16 0.07  2.75 2.08  3.32 1.42 0.25

Key: F= ANOVA value
 PI= Pain intensity
 p= Probability at 0.05 alpha level

RM= Activities limitation as measured by Roland Morris Disability Questionnaire
 X = Mean change
 LF= Lumbar flexibility

SE= Self esteem
Grp A = Endurance exercise plus McKenzie Exercise plus Back education group
Grp B = Endurance exercise plus Back education group
Grp C = McKenzie Exercise plus Back education group
Grp D= Back education group

Table 3. Post hoc analysis of participants’ parameters at
the end of the 4th week of the study

 N= 53 PI LF

GROUPS M.D Sig. M.D Sig.

B v A 0.07 1.00 0.32 0.03*

C v A 0.29 0.99 0.41 0.02*

D v A 1.34 0.11 0.37 0.03*

C v B 0.36 0.97 0.09 0.85

D v B 1.27 0.13 0.05 0.90

D v C 1.63 0.00* 0.04 0.95

Key: PI = Pain intensity
LF= Lumbar flexibility
MD= Mean difference
Sig. = Significance level
*= Significant difference at 0.05 -level
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participants in the 4 groups at the end of week 8 of the
study. This is understandable since the few participants
(28.3%) who could not touch their toes at week 0 as
demonstrated during range of motion measurement with the
modified Schober technique were able to do so by end of
the 4th week of the study. No further improvement in lumbar
flexibility could hence be expected since touching of toes is
the end point of lumbar flexion when it is measured using
the same modified Schober technique. It was also observed
in this study that there was no significant difference in the
self esteem of participants in the 4 groups at the end of the
study.

Discussion

Participants’ profile
A 27.4% attrition rate was observed in this study. This

observation might be linked with the observation that
patients in this environment usually stop coming for
treatment once they think they are well enough and not
necessarily when they have completed a study they
consented to participate in.

 Torstensten34); Rittweger et al.35), in their studies on
long-term LBP among non-Nigerians reported a 15%
attrition rate. While Akosile et al.36) in a study involving
Nigerians with LBP reported 30% attrition.

 The observation that 60.4% of the participants were
females suggests a higher prevalence of LBP in female
Nigerians. Waddell37); Tomas et al.38); Aclouffe et al.39)

have similarly reported a higher prevalence of low back
pain in women and a preponderance of risk factors for low
back pain in females, while Helliovara40) and Wing41),
reported that LBP is equally common in men and women.
This was however a hospital based study and not a
prevalence study. The average age of participants in this
study was 45.3  8.1years. This observation is in line with
that of Wing41) who opined that low back pain occurs
usually in the thirties to fifties and also in older women.
Also Bio et al.42), in a prevalence study reported the mean
age for the occurrence of LBP to be 40  5.6 years.

Across group comparison of mean change of participants’ 
parameters from week 0 to 4 of the study

The observation that there was reduction in pain
intensity and improvement in flexibility is similar to that of
Kofotolis and Eleftherios43), who reported improvement in

Table 4. ANOVA for comparison of mean change of participants’ parameters from week 0 to 8 of the study

 N= 53 Grp. A Grp. B Grp. C Grp. D

X  S.D X  S.D X  S.D X  S.D F- value p

PI 4.62  2.50 4.29  2.02 5.86  1.66 2.44  2.15 5.91 0.00*

RM 5.00  3.00 5.43  3.08 4.64  1.74 0.92  1.51 8.90 0.00*

LF  (cm) 0.40  1.03 0.08  0.20 0.04  1.22 0.07  0.02 0.88 0.46

SE 2.31  4.82 1.14  4.09 0.21  2.52 3.83  4.49 2.35 0.08

Key: F= ANOVA value
PI= Pain intensity
p= Probability at 0.05 -level
RM= Activities limitation as measured by Roland Morris Disability Questionnaire
X = Mean change
LF= Lumbar flexibility
*= Significant difference at 0.05 -level
SE= Self esteem
Grp A = Endurance exercise plus McKenzie Exercise plus Backeducation group
Grp B = Endurance exercise plus Back education group

 Grp C = McKenzie Exercise plus Back education group
Grp D = Back education group

Table 5. Post hoc analysis of participants’ parameters at the
end of the 8th week of the study

 N= 53 PI RM

 GROUPS M.D Sig.  M.D Sig.

B v A 1.14 0.02* 0.37 0.61

C v A 0.14 0.77 1.41 0.06

D v A 2.59 0.00* 4.27 0.00*

C v B 1.00 0.03* 0.71 0.01*

D v B 1.45 0.00* 4.64 0.00*

D v C 2.45 0.00* 2.86 0.00*

Key: PI = Pain intensity
RM= Activities limitation as measured by Roland

Morris Disability Questionnaire
N= Total number of subjects
MD= Mean difference
Sig. = Significance level
*= Significant difference at 0.05 -level
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pain and lumbar mobility after 4 weeks of variety of
exercises in treatment of LBP. In this present study post hoc
analysis showed that group A had significantly higher
increase in lumbar flexibility than the other groups. This
may be because group A had both endurance and McKenzie
exercises, and exercising the back improves back flexibility
by keeping the connective fibers of ligaments and tendons
flexible44, 45).

Across group comparison of mean change of participants’ 
parameters from week 0 to 8 of the study

There was significant reduction on pain intensity in all
the groups studied. Exercises of various types have been
found in literature to be effective in the management of
long-term LBP1, 25, 46,), and Oleske et al.47) opined that back
care education can be used in the management of LBP
without any additional physiotherapy procedures.

 The observation that group C had significantly higher
pain reduction than the other three groups is probable
because McKenzie exercise is known as a pain modulator
albeit in managing acute LBP25, 48, 49); this present study
however involved individuals with long-term LBP.
Petersen et al.50) however treated individuals with sub-acute
and long-term LBP using McKenzie exercise and reported
McKenzie exercise to be as effective as strength training
exercises with resultant significantly higher reduction in
pain intensity in the McKenzie group.

Regimens that included exercises (A, B and C) effected
higher significant improvement in activities limitation than
the back care regimen (D). This might be because group D
participants were not treated with exercises. Exercises
effect gain in muscle strength (force-generating capacity),
endurance and flexibility, restore injured tissues, and
contributes to the ability of the back to sustain normal daily
activities51). Moffet et al.52) reported similarly in their
randomised controlled trial involving individuals with LBP
that those in the exercise classes were able to function better
according to Roland Morris disability questionnaire scores
than participants in the control group who received no
exercises .  Endurance exercise  for  back muscles
reconditions the back53, 54) and subsequently improves
activities limitation observed among patients with LBP
consequent to decreased levels of muscular endurance of
the lumbar extensors and abdominal muscles6). Back care
education on the other hand has generally been accepted as
only an important adjunct to other physiotherapy
procedures in the management of low back pain and not
necessarily as an effective means of managing LBP55–57),
though Oleske et al.47) have opined that back care education
can be used solely in the management of low back pain.

Exercise has been found to improve self-confidence
and self-esteem58, 59), but the observation is contrary in this
study. There was 27.4% attrition in this study and this
would have affected the outcome of this study with respect

to its external validity. A further study in this area is
therefore recommended to improve on this.

Regimens A, B and C were effective in treating long-
term LBP and in view of the fact that regimen A combines
the components of regimens B and C, regimen A is
preferably recommended in the treatment of long-term
mechanical LBP.
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