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[he purp0e ،fti ،tdy «a to e anuineد the plyiotgieal
and biomechanical change occurrinو in a aulject after Three
month (P0S1) taininو on the pragram Sample 6 trained male
competitive walker wolnteered a aulectfor thi tdy, training
،eion on uplill (trcdomill witl angel،}'2, 5, 5,for apeed ،eaioمn )
Applied per «eek training ام ،eaion on a tracl. Pre tet at
15-14 /2/2011, otart the pragramn at 18/22011 wntl 9/6/2011 ano
poat tet at 8-9/6/2011, The inetigatinو period wa in the pre
competition ،eaon, 1he ietigation included an aerobie training
and an aero-anaerobie traiing pragramfor month . T contro
the metabotie cot, Hart rate, W02maN, Wital capacity and the btoo
actate concentration wa determincd. Data Analyia: Ule Darlflا 

program to calculate angel cfoupport, angel ،fattack, angel ،f.4ن 
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pul and tride tcngth . Statitical analye. 2-tet were ued to compare the
dز ference beteen pre- andpot-training and Correlation coeyfcient between
biomechanical andplyiotogical wariable with PRe,formance tine, probability
tewel a» ي0.05 accepted aignfcant سه The plyiolgicalparameter whiel
changed aignlfcantty after trainng pragram were improwed vital capacity
«hich prowe the econom ،f walking peuformance technique, improweo Wo2
maa, ano btooo laetate lecel. The wuphill improwe angle ،f puh, angel ،f
attack, angelcfaupportfor alject cfthe reearch, contribute in the improoing
fperformance technique and peformance timefor walkera.

lntroduction:

Generally There are two techniques
of walking adopted by most of the race
walker Mexican style and European style.
The Mexican style of walkers have high
frequency and low stride length and their
single support start with heel sole of the
foot. The front support phase is almost
performed flat footedly. The knee is also
bent at contact time. While arms action
are also restricted at angle slighty above
the waist level. The hib tilt is very less
while center ofgrovity is also very low.

The definition of speed walking has
been changed three times during the recent

ears, which has certain influence on its5 ر/
technique. The frst change brought about
the revolution of technique, producing the
modern high-speed walking technique. The
second change just stayed at the change
of writing, which had no influence on tech­
nique. The third change had also no infl­
ence on the "stride" walking technique. The
forecast of the future development ofwalk­
ing speed technique was made. High-speed
walking will also be the developing direction
of walking speed technique in the future.

Due to the nature of the race walking
movement which is characterized by dif­
ficulties in the movement of the pelvis ei­
ther to the front, back, up or down, as well
as the alternative movement ofthe shou}­
ders with pelvic to the front, back, up and
down, and also the movement of knees
during the support phase which required
fll extension of the knee joint as well as
the attack angle and support of the foot
Race walking also requires efficiency of
the Cardio vascular system to endure the
race distance and perform without losing
either the performance level or record
leve] which is crystal clear when observ­
ing many national and international com­
petitions when an athlete is sutjected to
disqualificaton from the race because of
the violations caused by a defect in motor
performance or as a result of decreasing
in the physiological efficiency of the ath­
lete which may lead to violate the rules
and get disqualified.

Due to the nature of the race walking
movement which is characterized by diff}­
culties in te movement of the pelvis either
to the front, back, up or down, as well as
the alternative movement of the shoulders
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with pelvic to the front, back, up and down,
and also the movement ofknees during the
support phase which required fll exten­
sion of the knee joint as well as the attack
angle and support ofthe foot. Race walking
also requires efficiency ofthe Cardio vascu­
lar system to endure the race distance and
perform without losing either the perfor­
mance level or record level which is crystal
clear when observing many national and
international competitions when an athlete
is subjected to disqualification from the
race because of the violations caused by a
defect in motor performance or as a result
of decreasing in the physiological efficiency
ofthe athlete which may lead to violate the
rules and get disqualified.

Therefore, we can say that each stride
is divided into two phases untl one foot
reaches its initial position. When analyz­
ing the movement ofwalking, we find that
the athlete is in the support phase on one
of his foot, followed by a forward swing
movement ofthe lead leg so that the lead
leg lands on the ground. At this moment,
the feet land on the ground then the rear
foot push to support on the front foot lt
is noted that we can see with the naked
eye that the support duration lasts longer
than the swing phase due to the long du­
raton of support phase. (27.108)

We fnd that the feet of the race
walking athlete, during wolking, are on
a permanent contact with the ground
either with one foot or feet together. If
we analyze the walking movement from
the motor side, we find that it consists of
several cycles, continuously repeated dur­
ing the progress of the athlete while each
cycle is divided into two motor phases

confined between two similar positions,
where each position is intervene with a
series of successive movements.

The averoge frequency of an aver­
age individual is //5 to /25 strides per
minute, and thus foot support vary from
double to three times of the duration of
foot support while the average speed of
race walking athlete is up to /90 to 200
steps so the feet support period is reduc­
es or may disappears and turn into Tlight
process as in the case of running events.
(27. 109) (22.175)

The arms and shoulders movement
play an important role in the progress­
ing of race walking, thus the race walking
coaches should take care of the exercises
of the upper part of the body beside the
lower part, especially on weightlifting ex­
ercses.(2/:110,II1)

VOM. well-accepted concepts (Bas­
sett & Howley, 2000) have emerged re­
lated to endurance exercise performance
velocity and the first component issue
is the level of aerobic metabolism that
can be maintained during a race .This
is usually achieved during relatively large
muscle group exercise and represents the
integrative ability of the heart to gener­
ate a high cardiac output, total body myo­
globin, high muscle blood flow and muscle
oxygen extraction, and in some cases the
ability ofte lungs to oxygenate the blood
(Bassett & Howley, 2000)(4).

The heart rote is the best physiologicol
measurements to determine the physiologi­
col response during training and one of the
wital signs which regulate the intensity of
troining and rest periods. (15:109) (19.43)
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2-effect ofthe suggested training progrom
on developing of the performance level.

3- The effect of the suggested train­
ing program on development of some
physiological parameters (Hart rate - the
maximum oxygen consumption (VO2,a)
- blood lactate - Vital Capacity).

Researcl(uestions:

-Does the suggested training proا- 
gram affect the development ofsome bio­
mechanical and physiological changes?

2- Does the suggested training pro­
gram affect the development of the per­
formance?

Methodlology;

Data Collection: Sutjects. 6 trained
male competitive walkers volunteered as
subjects for this study 3 training sessions
on up hill (treadmill with angel of2,3,5
Degree, for speed sessions) Applied per
week plus 3 training sessions on a track.
Pre test at 13-/4 /2/201 1, start the pro­
grom at 18/2/20١1 untl 9/6/2011 and
post test at 8-9/6/201 1,The investigat­
ing period was in the pre competition
season, which include an aerobic training
and an anaerobic training program for 3
months .All athletes were given the order
to preform compliant to the competition
rules. Further more, to control the meta­
bolic cost, Hart rate,YOzMر Vital capacity
and blood lactate concentration were ca}­
culated. Data Analysis: Use Dartfish v4.5
program to calculate stride length, angel
of (support, attack and push). Statistical

Coaching is one of the sciences that
take care of the preparation of the ath­
lete from the physical, physiological and
psychological aspects to reach the high­
est levels and to abtain top places in the
international championshibs.

Both "Mohammad Hassan Allawi and
Abul Ela Ahmed Abdel Fottah" (/984) in­
dicated that the regulated training lead
to physiological changes on all organs of
the body and leads to the progress of the
level of athletic performance whenever it
is positive (12:24-27).

Throughout the experience of the re­
searcher as a former international athlete
and a current coach of the research sam­
ple in /0 km race walking, so the research­
er design regulated training programs for
the athletes in order to improve the Race
Waking Technique (foot placement angle
of attack for the foot, angle of Support,
angle of push and stride length, as well
as the walking economy (race pace)), Per­
formance time, beside identfying the im­
pact of the regulated training progrom on
some physiological Yariables ofthe athlete
who is the research sample.

0biectires:

Thereearch ainu todeignatraing
prwgramfor ltkoaae «aiki»و auleا &
to ientfy thefolloing:

١-The effect of the suggested training
program to develop of some biomechan}­
cal parameters (angle of attack, push,
support stride length, efficiency - perfor­
mance).
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analyses. Z-tests were used to compare
the differences between pre- and post­
training and Correlation coefficients be­
tween biomechanical and physiological
parameters according to time Perfor­
mance, probability level of0.05 was dc­
cepted as significant.
Thle(2)
Phsiological Parameters cfpost-training sessions

Table():
3hysical characteristics cfthe
swujects

Blood Lactate Concentration (mmolL)

±4.56
±0.59

57.66
4.23

±4.55
±0.52

51.24
3.70

YO2٨(lkg' mi')
Yital capaciy (L)

tic acid accumulated during performance
.This comply with results of Drake, A,
Cox, V, Godfrey, R, Brooks, S. (2005)

(Salem Hassan Salem"/996"(25"(١ )ا
'Atef Sayed Ahmed"(/999)(2) "Osama

lbrahim Hassan"//999)(23) "Atef Sayed
Ahmed\"(2003)(3) as they mentioned
that sports training affects on capacity of
cardiovascular system, capacity of lungs,
improving level of movement and time
performance.

Resulis And Discussion

Table 2 &3.The results indicate heart
rate as shown, that average pulse rate at
rest 67.43p/ m and average pulse rate
after effort 160.56 p/ m, decrease of
blood lactate levels is due to that the sug­
gested training program contributed in
the increasing efficacy of cardiovascular
and muscles, increasing disposing of lac-

Tahle(ذ):
Deference Betaeeen pre- andpost-taining sessionsforphsiological Parameters

T
 mmmاددaم

Blood Lactate Concentration
(mmoll)
VO5a

(ml kg-l min-1)
Yitl capaciy

(L)
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The results indicated that training
sessions has led to increase efficacy of
cardio vascular system as percentage of
improvement vital capacty has reached
(١4.40%),VO2a» (12.54%) after apply­
ing program which indicate increasing the
physiological efficacy which contributed
in the improving of their achievement
record. "'Khairiah lbrahim E syokary Mo­
hamed El sayed Abed elhalim,(1997)/18.

,Yoshido, T, Udo, M, Chido, M(153-55ا 
lchioko, M, Makiguchi, K, & Hamaguchi,
T. (/990) (3 ( ا as they mentoned that
VO2 is one of important influencing
parameter in results of long distance
competitions speciolly walking as it de­
pends on aerobic capacity, efficacy ofcar­
diovascular system andVO2Mar is affected
by training, as more elevated the level of
the betterV0,a results.

Results And Discussion

Table 2 The. ي3& results indicate heart
rate as shown, that average pulse rate at
rest 67.43p/ m and average pulse rate
after effort 160.56 / م m, decrease of
blood lactate levels is due to that the sug­
gested training program contributed in
the increasing efficacy of cardiovascular
and muscles, increasing disposing of lac­
tic acid accumulated during performance
.This comply with results of Drake, A,
Cox, V, Godfrey, R, Brooks, S. (2005)
(١) "Salem Hassan Salem"/996"(25)
'Atef Sayed Ahmed"1999)(2) "Osama

lbrahim Hassan"//999)(23) "Atef Sayed
Ahmed\"(2003)(3) as they mentioned
that sports training affects on capacity of
cardiovascular system, capacity of lungs,
improving level of movement and time
performance.

Table(4}:
biomechanicalpaametespost-taining sessions

Race Pace (m.:min)

Performance time ( m.:s)
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Table(5):
The deference betaeeen pre- and post-taining sessions for
biomechanicalparaeters

Tahle(tl:
Corelation coefcients () The rela­
tionship betaeeen l0 km peformance
and biomechanical and physiological
Parameters

Table 4 &5 .The results indicate to
training using uphill (use 2,3,5 de­
gree) during speed sessions has led to
improve angel of support, attack, and
push to get them almost to an angel
which enable them to move smoothly.
This comply with what has been men­
tioned by "Talha Hossam El din and
others"(/998)(28 : 203) as he men­
tioned that amount of the produced
movement is descending when power
is in opposite direction of movement,
while it is ascending when produced
power is in correct direction of move­
ment, This comply with what has been
mentioned by "Talha Hossam El din
and others"//994)(3 :10/) "Burkett,



B, Smeathers,]. and Barker, T. (2003)
(8) that moving forward depend on of­
fering sufficient and enough pushing
for movement.

This differences may be due to
that subject of the research used up
hill (differemt angels) to improve push­
ing and amount of produced move­
ment from ankle joint to increase feet
pushing, helps in increasing muscular
power for gastrocnemius muscles, it
also increases time of feet pushing
which helps the athlete to increase
moving speed,also increase moving
range of the joint.This comply with
what has been mentioned by "Atef
Sayed Ahmed"(1999) (2)in develop­
ing muscular power of muscles that
helb in elevating achievement record
of walker, This comply with what has
been mentioned by "Salem Hassan
Salem"(2002)(Atef Sayed Ahmed)
(2003)(3) "Gagnon ].L(997) (I4)
in improving movement performance
of walking, improving body angels
which led to improve technique of
race walking..

The improvement of technique has
led to improve erformance time and
race pace which indicate to increasing
efficiency .This comply with (Drake,A.,
CoxV, Godfrey, R, Brooks, S. (2005);
Maggio, Nicola, (2008), Willioms KR
(2007)(30), Zifchock, RA, Davis, l.
and Hamil,]. (2006)(13)

Table 6. There was correlation be­
tween performance race walk and
parameters analyzed.VOnaa and Vital
capacity had statistically significant
correlations (p <0.05), however VO»
«a is strongly affected by race walk­
ing economy (Bassett and Howley,
2000,Saunders et al. 2004) (4)so
it may be unwise to dismiss impor­
tance of٧0a in the other athletes.
VOa, has been found to increasing
about 12.54 % in athletes following
endurance training, highlighting large
genetic component to this measure
(Bouchard et al. /999)(5), largely wia
its economy component. The effcacy
of investigating training response,VO»
maد to race walking training is worthy
of research; moreover the role of race
walking biomechanics parameters in
race walking economy warrants in­
vestigation desbite no correlations be­
tween race walking performance and
economy in the present studies.

There was correlation between
performance race walk and parame­
ters analyzed angle of support, attack
and push, stride length and race pace
for performance had statistically sig­
nificant correlations (p <0.05) so that
component importance to Vertical os­
cillation of center of mass Explained
/9 % ofvariance in race walking eco­
nomic (Drake, A., Cox,V, Godfrey, R,
Brooks, S.(2005)(١1)
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Conclwsion

٧ The parameters which changed significantly after training
program were improved vital capacity which proves economy of
walking performance technique, improves VOaAر, blood lactate level
and vital capacity .

٧ Use of uphill (different angels) improves angle of push ,at­
tack, support for subject of research, contributes in improving
of performance technique for walker.

٧ The maintenance of efficient walking technique is crucial to
successful racing performances and the reduction risk of in­
jury.
١٧n competition, race walker have to demonstrate ground con­
tact and knee straightening stable, although the coordination
of the body segments varies comes from optimal technique
for race walking.

Recommendations:

٧ Acorrect race walking technique permits to integrate physi­
ological aspects with energy cost (economy race walking).

٧ The training program must be include an aerobic training and
an anaerobic training session .
Use strategy in the race depend on pace to get performanceلا 
time .

٧ The optimal technique is crucial to successful racing perfor­
mances and reduction the risk of injury.

٧ Use of uphill with a different angels to improve angle ofpush
,attack, support with speed.
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