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Assessinaem of Isokinetic Muscle Power in Chronic Poliomyelitis

Faten H. Abd Elazeim, Elham El-sayed Salem

Department of Paediatric Physical Therapy, Faculty of Physical Therapy, Cairo University.

The aim of this study was to evaluate the effect of training program on muscle power in chronic
pof’ir)myel.iric patients. Twenty poliomyelitic patients, ranging in age from 1110 15 vears were
included ln this study. These patients were involved in a training program comprising throwing

events. They were evaluated before and after the training program that continued for 3 successive
months. The Universal Gym equipment was used to assess the muscle power. The results collected
after the fermination of the suggested period of training revealed a significant improvement in the
power ofthe muscles tested by the low pulley (trapezius and deltoid), and biceps/triceps machines.
Significant increase was also found in the muscle tested by chest press machine (chest imuscles, arn
muscles arrd upper trunk nuwscles). No significant improvement was recorded in the muscle
evaluared bv back rotary (obloguies abdomenus) machine.

instrument has been

sc}kinetic
employed almost exclusively for assess-
ing the performance of voluntary contr-
actin}g muscles. It is also possible to use
isokinetic instrument for measuring

muscle | performance’®. At the most
fundamental level, disablement reflects the
consequences of advance health experiences
that mayibe identified as diseases, disorders
and losses e.g amputations'’. The two most
important| intrinsic influences on disablement
experience are the age and the nature of the
under lying diseases or disorder. WHO'®
defined disability as “any restriction or lack
(resulting; from an impairment) of the ability
to perform an activity in a manner or within
the range iconstdered normal for human being”.
The disability may be congenital or may be as
a result of accident or diseases including those

individuals  with organic, muscular and
neurological conditions that affect motor
activity. Some persons are handicapped by
only one disability while others are multi
handicapped’. Other types of disability may
occurre in young adulthood. Until recently,
persistent muscle wasting was the most
common sequelly of paralytic poliomyelitis.
According to Strohkend], the functional
approache which is based on the adjustment of
certified  classifies supplemented where
necessary by strength measurements and
influenced by the quality and quantity of active
muscle plus the ability of the disabled 1o
perform wvarious sport specific task.. For
poliomyelitic  patients, classification based
simply upon muscle strength is considered
indeed of substantial advantage'*. Conditio-
ning exercises are utilized in sport medicine to
attain and maintain a high level of physical
readiness which is required for top athletes in
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order to achi‘eve optium or near optimum
physical ﬁtrJessz_ The role of exercise in
adolescents has been discussed by McKeag®
including the consideration of conditioning
and training guidelines for this age group. He
reported that ‘training should be sport specific
with a specific conditioning program empha-
sizing the energy systems and particular sport .
The basic requitements of an exercise program
for the disabled are the same as those for non
disabled. According to Cantu®, each exercise
program should have three parts: a warm up
pertod, endurance phase, and a cooling off
period. The | method by which muscular
strength  was assessed has been changed
significantly in the last few years. Isokinetic
muscle power assessment is the most objective
method of assessment as reported by Wilk".
Isokinetic stre‘ngth is defined as the maximal
contraction of| the muscle group at a constant
speed throughout the full range of movement.
The resistance device is controlled at a fixed
speed which is a unique factor in the concept

of isokinetic strength '° .

SUBJECTS

¢ The present work included 20 adolescent
poliomyelitic | athletes participating in
throwing events (Javelin throwing and shot
put) at the National and International levels.

¢ Their ages ranged from 11 to 15 years with
a mean value of 13.1 years

¢ They were ambulant using cruches or
braces, having normal functional in the
throwing arm, but moderate trunk and lower
limbs disability ~which reduce their
functional chntor ability, also with mode-
rate sitting bala;nce.
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¢ All the subjects participated in the compe-
tittons  (throwing) while sitting on wheel
chrairs well stabilized to the groue.

¢ The subjects were seleeted from the Oly-
mpic Spert Medicine Center Maddi, Cairo.

MATERIALS

¢ The Universal Gym equipment INC 930 27
TH AV.S.W. was used for training.

¢ The FITNET machines was used to evaluate
the muscle power in this study and
included: low pulley (L.P.), Biceps / triceps
(B.T), Chest press (C.P.). finally Back
Rotary (B.R.) machines.

METHODS

All the subjects received conditioning exercise

program modified from Cantu® including three

phases:

1) Warm up phase (8-10 min), this phase
included rhythmic, slow, stretching
move-ments of the trunk and limb
muscles preparing the body for the
sustained activity of the main exercises
(endurance phase).

2) Endurance phase (about two hours), This
phase included specific training condi-
tioning program which is for the
different throwing events, in addition to
isokinetic muscle training for the
different upper trunk and upper limb
muscle e.g. trapezius, rectus abdo-
minous, erector muscles of the back,
chest and upper back muscles and also
biceps/triceps muscles of the upper

limbs.
3) Cooling  period (7-10 min), this phase
included slow and gross body

movements similar to those of warming
up phase, that emphasize range of
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motion  of  the
calisthenics.
The average training period was 2-3 hours
conducted 3 timeg/week

joints  including

METHODS OF EVALUATION

# Evaluation was conducted before the
training period and three month later, after
termination of training period.

¢ Isokinetic test was performed at pre-set
speeds using different FITNET machines to
evaluate the muscle power of the different
muscles selected in this study. Each test was
repeated three times and the average power
was caleulated and recorded.

Low Pulley (L.P.} machine was designed to
test trapezius and deltoid muscles and adjusted
at 04 degreefsec, Biceps/Triceps (B.T)
machine was adjusted at 80 degreesfsec to
assess the biceps and triceps muscles, Chest
Press (C.P.) machine was used to evaluate the
muscle of the chest and arms and upper back
and it was adjusted at 64 degree/sec. finally
Back Rotary (B.R.) was used to test obliqus
and lower back muscles at aspeedof 90
degreefsec.

The results revealed significant improvement
in power of the muscle tested by low pulley
machine as shown in table (1) and Fig (1),
when comparing the pre and post training
results, where the mean value pre training was
172.7 + 55.8 watts and 210.95 +72.7 watts
post training.

Table (1): Muscle power in watts’as tested by low
pulley machine pre and post training.

Low Mean Sta:_ld:_ani t P
Pul]cy Deviation ‘ )
Pre ] 1727 | £558 ‘

2229 | p<005
Post | 21095 | +72.7

t= student t-test p= probability level
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Fig (1y: Mean values of wmuscle power fof'
different muscles tested by low Pulley machine

Comparing the pre and post training mean
values of the power of the muscles tested by
the biceps [ triceps machine as shown in table
(2) and Fig (2), revealed significant improve-
ment at (P < 0.05) where the mean value pre
training was 111.65 #27.7 wattsand 114.1
23.7 watts post training.
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Table (2): Masclz Ppower in waltls as tested by
biceps / tricepf machine pre and post training.

!
'f";”" mTan Dewin | ¢ b
\
Pre 111.65 | +27.7
38779 | p<o.05
Posit 11{1.1 +237

(= student -(es] p= probability level
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Fig (2): Mean values of muscle power for
muscles tested by Biceps/ Triceps machine.

As shown in table (3) and Fig (3),
comparison of the mean values of the power of
the muscles tested by the chest press machine
revealed significant improvement (P < 0.05)
where the mean value pre training was 209.3 +
53.6 watts and 241.8 + 51.0 watts post
training.
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Table (3): Muscle power as tested by Chest press
machine pre and post training.

Standard
Cht‘Sl mean Deviation t p
press
Pre 2093 | £53.6
19151 p=<0.05
Post 2418 | £51.0

t= student i-test p= probability levcl

2451
2404

2134
2104
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Mean Value of Power in Waits
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Bpre B post ‘

Fig (3): Mean values of muscle power for
muscles tested by Chest Press machine.

Inspection of table (4) and Fig (4), revealed
non significant improvement in power of the
muscle tested by Back Rotary machine when
comparing the pre and post training results.
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Table (4): Muscle power tested by Back Rotary
machine pre and post training.

Back Standand
mean | Deviaio t P
Rotary

Pre 52.6 +19.9

14943 | p>0.05

Poslt 63.15 | £42.0

t= student t-test p= probability level

where the mean value pre training was 52.6 +
19.9 watts and 63.15+ 42.0 watts post training.

Mean Value of Power in Watts

pre post

Opre E post

Fig (4): mean values of muscle power for
different muscles tested by Back Rotary machine.

The idea of prescribing a deliberate increase of
physical activity for the disabled is of quiet
recent origin. In the past active recreation was

considered as the irresponsi Lle waste of a
limited energy store, so that th‘ disabled was
confined to institutions where physical

activity was kept to minimum’. However,

Stewart generally recognized tl‘pat a carefully

eraded increase of physical activity can make
an improvement contribution to the immediate
health, life satisfaction and life expectancy of

the disabled'®. An isokinetic is an instrument

which control the velocity of ellmoving limb,

keeping it at a constant rate, while accommo-

dating maximum resistance as the part moves

through the range. The use c}>f an isokinetic

during a motor control assessment allows the

therapist to monitor several important

characteristics of muscles performance’. The
Universal Gym Equipment whaigh was used in

this study to assess and tr "n the muscle

functions is one of the most advanced

. - . \ .
electronic resistive exercise systems, it is so

flexible to meet all the requir‘ ments of the

study, as it meets the needs of the variety of
conditioning  exercise pr$grams. The
reliability, wvalidity and stability‘ obtained from
the isokinetic tests are of greaL importance in

ensuring accuracy of measures:. It should be
also noted that through isokinetic exercises an

individual will never meet more resistance
than he can handle because the resistance is
equal to the force applied'® | So isokinetic
contraction is superior to |isometric and
isotonic contractions because it Pffers maximal
resistance to the muscle throughout the full

range of motion®. Totally e‘uccormnodating

resistance is the phrase that defines isokinetic
ability to provide a resistance at every degree
in the range of motion that is equal to the
muscle’s ability to perform.

Comparing the mean value‘s of the muscle
power pre and post training (after 3 month),
the results at the  present ; study showed

significant improvement in the power of the
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trapezius and deltoid as tested by low Pulley
(L.P} m.achir‘le where the mean value pre
treatment was 127.7 watts and post treatment
was 210.95 and the results of biceps
and triceps muscles also showed significant
improvement| in their power when they are
tested by Bi%eps/’l‘riceps (B.T) machine where
the mean v'xlue pre treatment was 111.65 watts
and post treatment was 114.1 watts , while
there was significant improvement in the
power of chf‘:st, arm and upper back musclees
as evaluated by Chest Press (C.P) machine
where the mean value pre treatment was 209.3
watts and post training was 241.8 watts. But
there was non-significant improvement in
muscles tested by Back Rotery (B.R) machine,
where the me‘an value pre treatment was 52.6
watts and po:.t treatment was 63.15 watts. This
may be due qo the weakness of the muscles of
the lower back (erector muscle) and oblique
and rectus abc‘]ommous muscles resulting from
paralytic poliomyelitis.

From thcj1 results of this study, itcan be
concluded that there are great benefits of
introducing sports and improving the physical
fitness for the disabled persons. Among the
potential  benefits of sports for disabled
individuals as many authors reported is the
improvement in psychomotor skills, stimula-
tion of motivation of other tasks, reestablish-
ment of contact with normal human environ-

ment, reduction of emotional tension and
release  of natural anger, aggression and
: 1

Increase  of \relaxatlon351 Also  regular

physical act1v1ty and adapted sport activities
delay possible deterioration of muscle power,
restore the sirength endurance and co-
ordination .
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