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| ABSTRACT |

The purpose of this study was to investigate the influence of 8 weeks endurance training on
ambulant hemiplegic patients. The measurement parameters were heart rate at rest, heart rate after
walking, blood pressure at rest, blood pressure after walking, physiological cost index (PCI), and
the speed of walking pre and post training program. Twenty elderly male ambulant hemiplegic
paticnts due to cerebrovascular accident (CVA), either right or left, participated in this study. Their
mean age was 58.9, SD 4.64 yr old, and duration of illness ranged from 12 to 24 months. The
training program includes 5 minutes of worm up, 30 minutes work phase, followed by 5 minutes of
cool down exercises. The results of this study showed a statistically significant difference after
endurance training program in all parameters. These results indicating that endurance training play
an important role in improving the cardiovascular functions, mobility, and walking efficiency in

elderly patients with hemiplegia.

L INTRODUCTION - |

anly patients expericnce a decline
in| mobility with aging due to
multiple aging processes that

affecting the body specially
cardiopulmonary and musculoskeletal systems.
Hemiplegia is consider one of the multiple
diseases which is responsible for promote and
enhance this decline, ailso may predispose to
falling. Physical therapists usually focus
training  programs  for  patients  with
neurological | problems on  promoting
voluntary, controtled, selective movements
and on imprc}Dving function. The goals for
patients post CVA usually relate to regaining
independence |in basic activities of daily living
(ADL) as soon as possible. Activities that are
designed to improve cardiorespiratory fitness

usually are not included in training programs.
One reason is that many patients are not able
to  perform traditional aerobic exercise
programs that involve continuous, rhythmical
activities performed for 15 to 20 minute
period. In addition, the approach often isto
minimize physical stress if there is a concern
that a cardiac or pulmonary complication may
oceur'?, .

The progressive reduction in physical
activity usually observed in aging is the major
determinant of exercise deconditioning. The
benefits of performing regular endurance
exercise in older heaithy persons have been
well documented. Regular exercise may
promote a high level of physiological
functionning even into 7th and 8th decades’.
The importance of exercises and physical
activity in old ages is to reduce the risk factors
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as cardiovascular and pulmonary diseases,
osteoporosis, depression, obesity impairment
of cerebral functions and disease of
musculoskeletal systeml !

Recommendation in order to potentiate
improvements in general health and physical
fitness, energy expenditure  should be
rclatively high, this can be optimized by: a)
extensive use of large muscle mass exercises
in the training programs; b) spending most
training time using higher repetitions®' and
multiple sets; ¢) using sets of exercise to
exhaustion should be eliminated or greatly
reduced to minimize adverse blood pressure
responses (and reduce overtraining)”.

The exercise can be prescribed by Heart
Rate (HR) because a relative linear
relationship exists between work intensity,
oxygen consumption (VO2), and heart rate.
Different methods utilizing HR are available.
First, the prescription can be determined based
on a fixed percentage of the patient s
maximum heart rate. The highest heart rate
(HR max), safely achieved during the graded
exercise test (GXT). The HR max. is then
multiplied by the conditioning intensity to
determine target heart rate (70 - 85 % of HR
max. closely corresponds to 60 - 80% of
functional capacity or V02 max. A Second
method is used for subjects who have not been
tested using (GXT)’. The maximum HR is
generally estimated to be 220 minus the
subject's age'”. _

In this study the prescribed training
program was modified based on the unique
characteristics of the hemiplegic patients. The
patients exercised at an intensity of 65% to
80% of age predicted maximal heart rate when
performing the activities of treadmill walking
and lower extremity cycling. This formula was
used to calculate the training heart rate.

Heart rate reserve (HRR) = HR max. - HR
rest; Training HR = HR rest + 50% (HRR)'®.

| MATERIALS AND METHODS |

SUBJECTS

This study was carried out on 20
hemiplegic patients due to cerebrovascular
accident (according o clinicaljevaluation and
CAT report). Male only participated in this
study with cither right or left side affected. All
functionally ambulant without assistance at
least 50 meters. Their age ranged from 50 to
65 years, mean 58.95 years, (SP = 4.64), with
duration of illness ranged Tom 12 o 24

months.

INSTRUMENTATION ‘

Healthstyler, motorized treadmill, with length
of 135 cm and width of 49 cn‘p,wilh variable
speed which was adjusted for al‘l paticnts at 33
meter per minute as regular walking almost
equal half the capacity of healthy persons.
Mercary manometer, was used to measure
the blood pressure at the beginning, during,
and at the initial 30 seconds after completing
the traming period.

HR Monitor, was used to es‘ imate exercisc
intensity during training sessions. The monitor
consists of an elastic strap icontaining two
rubber electrodes with small transmitter
attached, and a receiver that is contained in a
wrist watch type device.
Stop watch, to calculate the [velocity of the

patient.

{ .~ PROCEDURE! i

TREATMENT PROCRAM

Heart rate and blood | pressure were
measured at the beginning of sessions, during,
and at the end of each sessjon for all the
patients. Also during the training sessions, the
patients were asked frequenhy about any
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symptoms such as chest pain that could
indicate excessive cardiac stress.

The program was conducted using
treadmill walking every other day, three days
per week, for |eight weeks. Each session was
40 minutes, consisted of warm up exercises for
5 minutes, work phase includes, treadmill
walking for 30 minutes training, (5 minutes
treadmill  walking, alternating with mat
activities for 5 minutes), then followed by 5
minutes cooling down. The warm up exercises
included 20 : 30 repetitions of shoulder
flexion, shoulder abduction, and external
rotation. The| mat activities included hip
flexion, abduction, and internal rotation. Also
the knee flexion and extension from supine
and sidelying iwas encouraged. The sessions
ended with a cool down period in which the
warm up exercises were repeated.

SUBIECT EVALUATION

* The heart rate and the blood pressure were
measured 4t the beginning, and at the
mitial 30 |seconds after completing the
walk pre and post treatment program.

* The patiert was asked to walk in self-
selected walking speed for 30 meters in a
smooth surface and the velocity was
calculated by using the stop watch pre and
post treatment program.

* P.C.IL (the physiclogical cost index), which
is the difference between resting and
walking heart rate divided by walking
velocity. The PCI was used to estimate the
cardiovascular  stress associated with
functional walking pre and post treatment
program.

Statistical Analysis: Student t test was used to
determine the significance between pre-

treatment and| post-treatment values at the
level of P 0.01.
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Twenty male ambulant hemiplegic
patients with a mean age of 58.95 years (SD =
4.64), participated in this study. The results
showed that a significant decrease heart rate at
rest, heart rate after walking, blood pressure at
rest, blood pressure after walking, and
physiological cost index while the walking
veocity 1s significantly increased. Table (I)
presents their mean duration of illness, the
mean heart rate at rest, the maximum heart
rate, the heart rate reserve, and the training
heart rate. Table (2) illustrated the pre-
treatment, post-treatment means and standard
deviations of heart rate at rest, heart rate after
walking, blood pressure at rest, blood pressure
after walking, velocity, and the physiological
cost index. The graphic representation was
shown in (fig 1 and 2). The mean value of the
pre-training heart rate at rest was 84.4 beats =
9.46, while post-training mean was 80.75 beats
= 7.79 with the mean difference of 3.65 beats
= 3.18
training was statistically highly significant
with low probability of error P= <0.0001. The
mean value of the pre-training heart rate after
walking was 101.7 beats = 7.01, while post-
training mean was 97.6 beats = 6.24 with the
mean difference of 4.1 beats = 3.02. This
change  difference due to training was
statistically  highly significant with low
probability of error P= <0.0001. The mean
value of the pre-training blood pressure at rest
was 153/95 mmHg = 9.5-9.6, while post-
training mean was 144.5/89.5mmHg =+ 6.3-6.5
with the mean difference of 8.5/5.5 mmHg =
7.5-5.6
training was statistically highly significant
with low probability of error P= <0.0001.

The mean value of the pre-training blood
pressure after walking was 165/100 mmHg =
6.2-6.6, while post-training mean was 161/97
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mmHg = 6.1-4.7 with the mean difference of
4/3.25 mmHg 4.8-3.7. This change
"difference” due to training was statistically
highly significant with low probability of error
P= <0Q.000S. The mean value of the pre-
training velocity was 9.7 m/minutes + 3.1,
while post-training mean was 13.48 m/min +
3.39 with the mean difference of 3.78 m/min +
2.1. This change "difference” due to training

+

Table (1): Means and SD of age, heart rate at rest, maximum heart rate, heart rate

training heart rate.

was statistically highly signiﬁ?cant with low
probability of error P= <0.0001. The mean
value of the pre-training PCI was 1.87 + 0.45,

while post-training mean was

1.3 + 0.43 with

the mean difference of 0.57 + 0.49. This

change  difference
statistically  highly

due to
significant
probability of error P= <0.0001

training was
with  low

reserve, and the

Parameters Mean S.D Minimum Maximum
Age 58.95 4.64 50 65
Duration of illness 17.15 4.07 12 24
HR at rest 84.4 9.5 72 100
HR max 161.05 4.64 155 170
HR reserve 76.65 13.34 56 a8
Training HR 122.5 3.40 118 128

Table (2): The pre-treatment post-training means and standard deviations of heart rate, blood pressure,
velocity, and P.C.I and the significance of the results.

Parameters PRE-TTT POST-TTT DIFFRENCE SIGNIFICANCE
X SD X SD X SD T P
HR at rest 84.4 9.46 80.75 7.79 3.65 3.18 5.1 <0.0001
HR after walking 101.7 7.01 97.6 6.24 4.1 3.02 6.1 <(.0001
BP at rest 153/95 9.5-9.6 144.5/89.5 | 0.3-6.5 8.5/5.5 7.5-5.6 5.1-5.1 <0001
BP after walking 165/100 | 6.2-6.6 161/97 6.1-4.7 | 4/3.25 4.8-3.7 | 3.8-3.9 | <0005
Velocity 9.7 3.1 13.48 3.39 3.78 2.1 8 <0.0001
P.C.1 1.87 (.45 1.3 0.43 0.57 0.49 5.2 <0.0001
P<0.01
120" f Pre-training 18077 A Pre-training
{ | @APost-training 160 4 | @ Post-training
10047 ‘ 140 B :
— o= 120+
100 4
80
80474
407
2047
¢B !
i i S Systolic  Diastolic  Systolic Dlas‘tolic
HRat HR post- Velogity =XeX| Bp at rest BF at rest BP post- BP ‘post-
rest training training trax‘m‘ng

Fig. (1): The pre-training, post-training means
and SD of HR, velocity, and P.C.I.

Fig. (2): The pre-training,

‘ —
post-training means

and SD of BP, at rest and after u}:alia'ng.
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| DISCUSSION o

In this |study the efficacy of using
aerobic training as rehabilitation for elderly
male ambulant hemiplegic patients was
investigated through the response of heart rate,
systolic  and| diastolic  blood pressure,
physiological |cost index, and the speed of
walking pre and post training program.

These results were in accordane with the
finding of koyama® which stated that exercise
can provide |substantial benefits to older
subjects  raising  the  elders  physical
performance jand also counteract negative
changes associatws with aging.

The result of the present study supported
by many previous studies confirm the
efficiency of using aerobic training for healthy
elders as well as elderly patients which is
supported by | skinner” and consistent with
Andersen' as 'he observed a decrease of blood
pressure after a‘lerobic training program.

As a population advances from early old
age to advanced old age, its composition
changes'®. The elderly have special biological
characteristics | that affect their neced and
capacity for exercise; however the plasticity of
the motor system to a training load appears to
be maintained| into the tenth decade of life in
humans®. Aging is accompanied by a gradual
loss of lean tissue and an increase in fat, even
in the absence of obesity. The decline in
muscle mass and bone mineral impart reflects
lower physical activity and endocrine changes.
Total body ass, limb muscle volume, and
cross sectional area of limb muscles and fiber
number are aj‘ll reduced with age’. Walking
distance declines with age and tends to be
lower in women than men, although there are
regional and cultural differences. Walking at
least one mile (1.6 Km) three times a week is
associated with a lower risk of bone fracture in
free living elde}rly]3 :
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Endurance can be defined as-the time
that a person can maintain either a static force
or a power level involving a combination of
concentric and / or eccentric muscular
contraction. The stress submaximal exercise
imposes on a patient, and, therefore, the
endurance or tolerance for that exercise
mtensity, depends on how much energy is
needed to successfully perform the task in
relation to the patient s maximal capacity®.
Programs to increase moderately vigorous
rehabilitation regimens may improve health
and capacity for independent living in the
elderly by increasing strength and endurance,
maintaining healthier body composition and
metabolism, and improving nutrition'®. The
elderly had more adipose tissue and less
muscle mass than the young. Glycogen stores
and muscle 02 consumption increased
significantly in response to training only in the
elderly. The muscle oxidative capacity was
128% greater in the elderly. Multiple studies
have shown that endurance type training leads
to enhanced capacity for aerobic metabolism
in the elderly’.

In this study the changes in resting and
walking heart rate and blood pressure values
would be expected with endurance exercise
training. The fact that heart rate during steady
state walking either stayed the same or
decreased suggests that a cardiovascular
training adaptation occurred. Also decreased in
PCI, which is the ratio of the change in heart
rate from rest to walking to the work rate or
walking velocity, indicate that the patients
were more efficient in their walking. This
mean that patients were able to walk fast with
a similar heart rate response.

From the results of the present work we
noticed a significant reduction in heart rat at
rest (3.655+3.18) and heart after walking
(4.1£3.02). The blood pressure at rest
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(8.5/5.5£7.5-5.6) and after  walking
(4/3.25+4.8-3.7) was significantly decreased.
The results of table (2) showed a
significant increase in walking velocity
(3.78+£2.1) and  significant decrease in
physiological cost index (0.57+0.49).

E - CONCLUSION " o

The nature of the training response in the
elderly hemiplegic patients depends on
intensity and type of training. The benefits of
maintaining or improving strength in the
elderly may include correction of gait
disturbances and safer ambulation, prevention
of falls, reduction in bone fractures, improved
mobility and stamina, improved performance
of activities of daily living. As the number of
elderly hemiplegic persons increases in our
society, it becomes more important to develop
strategies for preventing these people from
becoming frail elderly.

1. Andersen, J.M.: Rehabilitation of elderly
cardiac patients. West, J.P. 573-8 May, 1991.

2. Felsenthat G., Ganison S., and Steinberg F.:
Rehabilitation of aging and elderly patient.
Williams and Wilkins, USA, 19: 227-241,
1994.

3. Fiatarone M., Marks E., Ryan N., Meredith C.,
and Evans W.: High intensity strength training
in non agenarians. JAMA, 263: 3029-3034,
1990.

4. Frontera W., and Meredith C.: Exercise in the
rehabilitation of the elderly. In: Felsenthal G.,
Garrison S., and Steinberg F., eds:
Rehabilitation of the aging and elderly patient.
Williams and Wilkins, USA, 4: 35-46, 1994.

5. Frontera W., Hughes V., Lutz K., and Evans
N.: A cross sectional study of muscle strength

and mass in 45 to 78 years old men and
women. J. Appl Pliysiol, 71: 644 650, 1991.

6. Guyton, AC: textbook of medical physiology,
ed 8. WB Saunders, Philadelphia, 1991.

7. Joe D. and Linda F.: Exercnt:e Psychologpy
Human Kinetics Publishers. | In: Salem N.
Bulletin of Faculty of Physicah Therapy, Cairo
University, I (2): 67-71, 1996. }

8. Koyama, K., Sato, T. Mlmura K and Maeda,
K.,: Relationship Between:_ Aging and
Hydroxypnoline content of serum in Human
Being. Dept. of Health Scieno"e, Osaka Kyoitu
University. Am. Physiol. Anthropol., 12(4):
245-9, 1993.

9. Michae! J., Andrew W., Gardener A., and
Pochlman E: Contribution of body
composition and physical activity to age -
related decline in peak Vo2 in men and
women. J. Appl Physiol, 77 (2) 647-652,
1994,

10.0tto D. and James L.: Aging and elderly
patients. Exercises in the rehabilitation of the
elderly. In: Salem N. Bulletin of Faculty of
Physical Therapy, Cairo Uni‘lrersity, 1(2): 67-
71, 1996.

11.Peel C., and Utsey: Role of enc‘lurance exercise
in older persons with physical disabilities
resulting from CVA: A casereport. Issues on
aging, 18: 19-24, 1995. }

12.Poehlman E., Goran, M., Gardner A., Ades P.,
and Sutherland P.: Determinants of decline in
resting metabolic rate in aginé Am J. physiol,
264 (Endocrinal Metab, 27), Ezfso -E455, 1993.

13.Powers S. K., and Howley: Exercise
physiology, theory and appllc‘atlon to fitness
and performance, 2nd ed LOCB, Brown and
Benchmark, 3-40, 1994,

14.Sattin  R., and Huber D.: The incidence of
injury events among the eldeily. Am J.
Epiderniol, 121: 1128-1132, 1992.

15.Skinner, J.S.: Exercise programs for the over
60 s Recreational Health Care, r3 4, 1990.

16.Stone' M. H., Fleck S. N, Trlplett T., and
Kraemer W. J Health and per‘formance related
potential of  resistance training. Sports

Medicine, 11 (4): 210-231, 19%1

|

Bull. Fac. Ph. Th, Cairo Univ.:
Vol 3. No (1) Jan. 1998



109

gl pild

sl JLEI g 50 o guull slaa JIa Il e dgilgall Silagyasll yaib

S il S el [eall S e Jia e el LS e Rl by il i 535 Al Y Gl i
gl
(lo sl YEVY) e peiin e 5 gl 35 (e ©A,2) S sy (Lele 10704 ) (G as el 7 ol 58 Ly ye (Y) sl
i .dﬁy*l}c!ﬂo-ﬁwimm,ﬁjdewl O sk
| e ol i e 5 Jamay aatad A sad Jaatl 5 8yl ali i
1 cer il el aey AN 5 ﬂ\,umJJuumdﬁwﬂ&fﬁfﬁe@" S
;m\ww_.m@#,ﬁ.a”ad@uﬂ O sle Ja 1y Ll (90 Etan Vs ClS Bplay) il sl el
cshall Bl ueat ALY & sl wm,um;hb,n

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 3. No (1) Jan. 1998






