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orderly recruitment of motor units with ballistic
contractions. Their findings corresponded with Henneman's
(1965) size principle which indicated that motor units were
activated at greater thresholds in accordance with their
size. A number of studies have corroborated the finding of
orderly recruitment with isometric ramp conditions (Milner-
Brown et al., 1973b), isotonic contractions (Kato et al.,
1985), normal locomotion (Grimby, 1984) and evoked twitch
and tetanic stimulation (Henneman et al., 1965). Although
Desmedt and Godaux (1977) did not find evidence of
selective recruitment with ballistic contractions, there
have been a number of exceptions to the orderly recruitment
theory.

The velocity of movement may have an effect on
motor unit recruitment. Grimby and Hannerz (1968) examined
isometric contractions of the tibialis anterior and found
recruitment order alterations dependent on the slow or
rapid initiation of the contraction and state of relaxation
of the unit. Grimby and Hannerz (1977) identified
continuously firing long interval motor units and
intermittently firing short interval motor units. Sustained
voluntary contractions followed the orderly recruitment
pattern, but selective activation of high threshold,
presumably fast twitch motor units was found with twitch

contractions and rapid accelerations. They felt selective
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activation of fast twitch motor units was advantageous for
very rapid relaxation of the muscle. Nardone et al. (1989)
indicated selective recruitment of fast relaxing motor
units with concentric and eccentric contractions of the
plantarflexors, which were considerably influenced by the
velocity of lengthening. Selective motor unit activation
was related to their half relaxation times. Motor units
with long relaxation times were not recruited with fast
contractions, presumably to facilitate more rapid changes
in rate of force. Watson and Whitelaw (1987) reported on
the orderly recruitment of parasternal intercostal muscles
during quiet breathing. Hyperventilation though resulted in
changes in the normal recruitment order of motor units.

In summary, although Desmedt and Godaux (1977)
illustrated an orderly recruitment of motor units with a
uni-articular joint in a single direction most human
movements are far more complex. This may result in
deviations in the orderly recruitment due to factors such
as increased velocity, multi-directional movement (Ter Haar
Romeny, 1982), interaction of synergists and prime movers
(Person, 1974) or afferent feedback (Garnett and Stephens,
1981). Therefore pathways must exist to preferentially
excite fast twitch motor units. Although alterations in
recruitment order have been cited with increased velocity,

consistent deactivation of slow twitch units has not been
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definitively demonstrated. Deactivation of units should
result in a decreased EMG response which also has yet to be

established.

Selective Activation of Muscles Selective activation of

muscles has been demonstrated under a number of conditions.
Smith et al. (1977; 1980) displayed selective recruitment
of the predominately fast twitch lateral gastrocnemius over
the essentially slow twitch soleus with paw shaking of
cats. An elegant example of the inhibiting effect of the
soleus on the paw shake was illustrated by an individual
cat. This cat was the only one to have soleus activation
during the paw shake and exhibited the slowest paw shaking
capabilities. Another cat study by Hutchison et al. (1989)
examined the EMG signals from the proximal and distal
portions of the semitendinosis. They found the pattern of
recruitment of the different sites to be similar during
running activities but deviations in the recruitment
pattern of slow twitch motor units from distal and proximal
compartments were present with jumping and paw shaking.
Koshland and Smith (1989) discovered alterations in the
initiation, cycle frequency and paw shake cycle responses
indicating a differential control of posterior and anterior
muscles of the cat hindlimb due to atypical motion related
feedback. Other studies by Duchateau et al. (1986) found

different onsets of EMG activity in the human medial
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gastrocnemius and soleus dependent upon pedalling frequency
and resistance. The EMG of the soleus increased linearly
with increasing load. However the medial gastrocnemius
lacked any changes in EMG activity under 40 N. Increased
pedalling speeds resulted in greater changes in the EMG
activity of the medial gastrocnemius than the soleus.
Nardone and Schieppati (1988) showed selective recruitment
and derecruitment of the gastrocnemius and soleus with
isotonic ramp shortening or lengthening and isometric
increasing or decreasing plantar torques. Selective
activation of the gastrocnemius was predominant during fast
lengthening contractions. Two patterns emerged in their
study dependent upon the half relaxation time of the
soleus. Subjects with long half relaxation times
derecruited the soleus at the beginning of the lengthening
contraction while the soleus of subjects with short half
relaxation times remained active throughout the
contraction. Gritti and Schieppati (1989) examined the
effects on the soleus H-reflex through voluntary and evoked
stimulation of the medial gastrocnemius. Their findings
suggested the existence of an inhibitory effect of primary
spindle afferents from the medial gastrocnemius onto the
soleus motor pool. This inhibition could account for the
observed derecruitment of the soleus in the lengthening

contractions.
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The selective activation of fast twitch motor units
or predominately fast muscles might seem to be advantageous
in promoting an increased rate of force development by
derecruiting the slow twitch units which might retard the
process. However, slow twitch fibres can achieve peak
twitch tension in approximately 100 ms which is
sufficiently fast to not hinder most human movements
(Grimby et al., 1979). Additionally, the loss of slow
twitch units which may constitute half of the fibres and
thusia significant portion of force producing potential,
might be a major disadvantage. Some of the researchers
cited (Nardone and Schieppati, 1988; Nardone et al., 1989)
have mentioned the relation between changes in motor unit
and muscle recruitment and the half relaxation times of the
slow twitch units or slow twitch predominant muscle. This
may suggest that reversals in the expected activation
patterns of motor units or muscles may be more prevalent in
rapidly alternating movements which necessitate a rapid
rise of force and rapid relaxation. Grimby and Hanner:z
(1977) reported orderly recruitment of motor units during
rhythmically alternating movements. However the frequency
of the movement (3/s) definitely does not approach the
maximum possible human frequencies and thus wou}d not
necessitate changes in the activation of motor units. The

complex movement patterns found in most sports involve
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alternating movements, differing types of contractions and
poly~-articular joint actions which must be complehented
with complex recruitment schemes.

General increase in motor unit activation Velocity specific
training responses may be related to overall changes in
motor unit activation. A number of studies have reported a
plateau with the torque in the high force-low velocity
region of the force-velocity curve and attributed this
deviation from Hill's (1922) hyperbolic curve to neural
inhibition from tension detecting organs (Perrine and
Edgerton 1978; Wickiewicz et al. 1984; Westing et al.
1988). Slow velocity training may specifically overcome
this high force inhibition causing relatively greater
increases in low velocity strength.

Increases in high velocity strength may be due to
increases in general motor unit activation as well. Barnes
(1980) reported decreased motor unit activity with
increasing isokinetic velocities. Contradictory evidence
was found by Rothstein et al. (1983) who found integrated
EMG did not vary across isokinetic speeds of 30, 60, 90 and
120 degrees.s'l. However, if EMG activity did decrease with
increasing velocity, increases in neural activation in the
high velocity-low force region of the curve migbt result in
relatively greater increases in high velocity strength.

Altered co-contractions of antagonists Co-contractions of
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agonist and antagonist muscles are prevalent in many
movements, but they are especially applicable to high speed
ballistic movement. An early paper by Beevor (1891)
regarding muscle reactions during paralysis cited the co-
contraction of antagonists with delicate movements.
Research by Gellhorn (1947) related to poliomyelitis cited
co-contraction activity under a variety of resisted
conditions. However the work of Sherrington (1909; cited in
Smith, 1977) concerning the concept of reciprocal
innefvation seemed to overshadow the co-contractions of
antagonists as a common occurrence in voluntary movement.
Reciprocallinnervation is the inhibition of antagonist
contraction due to the activation and contraction of the
agonist muscle.

However reciprocal innervation is only prevalent in
reflex behaviour (Sherrington, 1909; cited in Smith, 1977),
muscle stretch (Condon and Hutton, 1987) and contractions
against great resistance (Wierzbicka et al., 1986; Mustard
and Lee, 1987). Mustard and Lee (1987) discovered that with
increasing velocity of movement there was a gradual
evolution to the triphasic pattern seen with rapid
voluntary movements. This triphasic pattern starts with an
agonist activation which provides an impulsive burst
ceasing prior to the limb reaching its final position. This

is in concert with or followed by an antagonistic burst of
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EMG activity. The first agonist burst is then followed by
another agonist burst of EMG activity. The size of the
antagonistic response is related to a number of factors
including load (Mustard and Lee, 1987; Wierzbicka et al.,
1986; Lestienne, 1979), velocity of movement (Marsden et
al., 1983; Lestienne, 1979; Karst and Hazan, 1987), range
of motion (Karst and Hazan, 1987; Hannaford and Stark,
1984), precision of movement (Gordon and Ghez, 1984),
durations of acceleration and deceleration (Cooke and
Browh, 1990) and type of contraction (Osternig et al.,
1984). Karst and Hazan (1987) correlated antagonist EMG
activity_with a simple algebraic equation dependent upon
peak velocity, movement amplitude and total moment of
inertia. Thus, contrary to Sherrington's original
influence, antagonist co-contractions seem to be common in
most voluntary actions.

If ballistic motion offers the greatest speed of
motion then what is the function of the antagonist co-
contraction?

Some of the possible functions are:

l)augmentation of ligament stability (Barrata et
al., 1988; Solomonow et al., 1988)

2)equalizing pressure distribution over_articular
surfaces (Barrata et al., 1988; Solomonow et

al., 1988)
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3)regulation of joint mechanical impedance (Barrata
et al., 1988; Solomonow et al., 1988)
4)co-ordination of precision movement (DeLuca and
Mambrito, 1987)(control of acceleration and
deceleration durations; Cooke and Brown, 1990)
5) regulation of net torque about a joint in order
to stabilize a joint (Solomonow et al., 1986)

Joint protection and movement control seem to be
two major responsibilities of antagonist co-contraction
withlan agonist contraction. Research as early as 1964
(Bierman and Ralston) and as recently as 1986 (Tyler and
Hutton) cite the co-contraction of antagonists as essential
for the protection of the joint from excessive forces.
Osternig et al. (1984;1986) revealed relatively small co-
contractions of antagonists during isokinetic contractions
(50-400 deg.s'l). This should be expected though since the
variable resistance of the device would aid in limb
deceleration helping to brake the action and thus
protecting the joint.

Training may alter the co-activation response.
Osternig et al. (1986) compared the co-activation patterns
of sprinters and distance runners in a cross-sectional
study. He found sprinters had 4 fold greater leg flexor co-
activation during knee extension than distance runners.

Osternig et al. (1986) attributed this to the fact that
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testing was in the sprinter's off-season, which may have
resulted in residual hamstring tension increasing their
sensitivity to stretch. However Barrata et al. (1988)
reported similar findings when analyzing controls and two
groups of athletes who did or did not train their
leg flexors. The athletes who trained their leg flexors had
a significantly greater degree of co-activation during knee
extension than the other two groups. Barrata et al. also
had two subjects weight train their leg flexors for 2-3
weeké and discovered an increase in their co-activation of
antagonists. In an evaluative stretch study, Osternig et
al. (1990) reported seemingly contradictory results to his
1986 study. In the latest study, endurance athletes were
shown to possess greater co-activation activity than high
intensity athletes and control subjects. However stretching
activities may differ from dynamic contractions in neural
activation and inhibitory patterns, promoting either co-
activation or reciprocal innervation dependent upon the
type of athletic training.

Teleologically one might speculate that speed of
movement would be enhanced with an inhibition rather than
co-activation of antagonists resulting in a decreased
resistance to the intended motion. Osternig et gl. (1986)
reported that the distance runners had a relatively more

acute increase in leg flexor co-activation in the final
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phase of extension than the sprinters. The sprinters
through training and repetition may learn to accommodate
the higher angular speeds more effectively than the
distance runners. Secondly sprinters also experience longer
stride lengths in their running style than distance runners
thus affording further accommodation. An important fact is
the greater co-activation of sprinter's leg flexors
throughout the range of motion. The higher angular speeds
of sprinters can if uncontrolled result in serious joint
disrﬁption. The greater co-activation of antagonists found
in sprinters and trained individuals must reflect its
function as a defense mechanism against injury. Again, the
responsibility of the antagonists in regulating movement
amplitude and accelerative and decelerative forces would be
more éronounced with the greater amplitudes and velocities
of sprinters.

In summary, co-contractions of antagonists are
prevalent in most voluntary human movements. Reciprocal
innervation as proposed by Sherrington (1909) is related
basically to reflex actions. The extent of antagonist
activity is related to load, velocity, acceleration-
deceleration, range of motion, precision of movement, type
of contraction and state of training. Its major.functions
are for protection of the joint and control of precision

movement. High velocity specific resistance training with
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its emphasis on centrally pre-programmed ballistic
contractions should involve increased co-contractions of
antagonists as evidenced by aforementioned training studies
and due to increases in torque and velocity of movement.
However, increased co-contractions are probably not
directly related to the velocity specificity effect since
their increased activation would contribute to an overall

decrease in torque.



SUMMARY

Progressive resistance training has been shown to
dramatically increase gains in strength. Early evidence
refuted the muscle boundness theory, showing increases in
speed of movement and reflex time following training.
Resistance training has been found to be both movement and
velocity specific. Strength gains from a particular
training mode are not effectively transferred to another
mode. Similarly, resistance training at a specific speed
will exhibit optimal gains at a similar testing speed with
decreasing improvgments as the testing speed deviates
farther from the tféining speed. A mechanism underlying
this effect may be an increase in the neural activation
pattern of the muscle. Training programs involving
isometric, concentric and eccentric resistance training and
explosive jump training have all illustrated increases in
EMG activity. However, other than Hakkinen et al.'s (1985b)
heavy resistance training versus jump training study, there
have not been any studies undertaken to determine similar
results with velocity-specific training.

Although fibre composition cannot be readily
altered with strength training and hypertrophied muscle did
not improve force at the high velocity-low force region of

the force-velocity curve, more training specific studies

76
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may document a greater contribution by the muscular
component as evidenced by Duchateau and Hainaut's (1984)
training study. In addition, the extensive ability of the
muscle biochemistry to specifically adapt to different
training regimens should provide a significant role for the
peripheral component with velocity specific training.

Ballistic movements, common in high speed actions
are pre-programmed and tri-phasic in nature. The
immutability of the initial agonist and antagonist
discharge suggests the central (neural) component plays a
major role in velocity specific training adaptations.
However, the feedback sensitive second agonist contraction
should also allow muscular adaptations to high velocity
resistance training.

Increased synchronization of motor units has been
reported with resistance training programs and thus may be
a neural adaptive mechanism. Although changes in the
recruitment pattern and activation of slow twitch motor
units have been shown in man and animals, it seems more
likely that this mechanism may be more aptly related to
rapid alternating movements that may receive interference
from the slow twitch fibre's prolonged relaxation time.
Changes in motor unit firing frequency and recruitment
patterns are dependent on the individual muscle. The

greatest firing rates are found with ballistic



78

contractions.

The need for more extensive and detailed study of
agonist activation has already been suggested. Antagonists
may also play an role in high speed adaptations since they
are directly affected not only by changes in load, range of
motion, precision of motion, type of contraction but
specific to this issue: velocity and training. However,
present indications would suggest that antagonist training
adaptations are counter-productive to the increases in

torque with velocity specific resistance training.
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Appendices, 1-41. Tabled raw data for pre-, mid-
and post-tests of isometric voluntary and evoked
stimulation peak torque, contractile properties and

voluntary isokinetic electromyography.
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Appendix 1: Isometric Trained Voluntary Isometric
Peak Torque and Contractile Properties

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4

PRE-TEST

BODY WT. 84 .00 84 .00 70.90 76 .00
MVC 47 .52 27 .98 50.74 41.79

REL . MVC .57 .33 72 .58

MVC TPT 1.06 .26 1.29 .69

RISE TIME 25 .15 .27 .33

MVC MRTD 338.84 251.95 373.59 225 .89
MVC MRTR 321.46 156 .39 269 .33 382.28

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

PRE~-TEST
92.00 88.00 77 .60 83.00 BODY WT.
59.69 54 .04 43.79 55.26 MVC
.65 .61 .56 .67 REL. MVC
1.70 .94 .55 .97 MVC TPT
.23 .24 .23 .24 RISE TIME

434 .40 434 .40 304 .08 330.15 MVC MRTD
295 .40 477 .85 390.96 356.21 MVC MRTR

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

PRE-TEST

BODY WT. 67 .70 55.50 58.20 64 .00
MVC 32.32 35.48 22 .42 32.15

REL . MVC .48 .64 .39 .50

MVC TPT 2.76 2.87 2.38 2.64

RISE TIME .37 1.05 .34 29

MVC MRTD 86 .88 112.95 173.76 278:02
MVC MRTR 130.32 121 .63 295 .40 104 .26

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM. FT.

PRE-TEST

60.00 66 .10 56 .00 63.00 BODY WT.
34.40 29.80 39.36 32.32 MvC

.57 .45 .70 .51 REL. MVC

2.46 .92 2.41 .80 MVC TPT

.62 .22 .76 .25 RISE TIME

182.45 234 .58 217 .20 234.58 MVC MRTD
$5.57 217 .20 208.51 182.45 MVC MRTR



Appendix 2: Isometric Trained Evoked Twitcb Peak
Torque and Contractile Properties

ISOM. FT. MaALE 1 MALE 2 MALE 3 MALE 4

PRE-TEST

TWITCH PT 5.55 2.90 6.60 4.31
TW. TPT 81.00 76 .67 78 .00 65 .60
TW. RT 55.00 56 .33 50.00 48 .40
TW. MRTD 113.56 73.94 169.01 269.33
TW. MRTR 34.33 31.69 39.61 243.27

TW. 1/2RT $7 .00 122.67 97 .67 83.60
M WAVE 7 .01 5.02 7.23 6.45

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

PRE-TEST

7 .48 4.84 6.43 4.75 TWITCH PT
79.20 67 .60 83.20 61.60 TW. TPT
54 .40 39.20 54 .00 44 .80 TW. RT

154 .05 121.04 147 .45 103.43 TW. MRTD

48 .42 44 .01 50.62 35.21 TW. MRTR
121 .60 82.00 84 .80 102.40 TW. 1/2RT
15.22 8.11 7 .04 10.00 M WAVE

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
PRE~-TEST

TWITCH PT 3.70 3.08 1.85 3.35
TW. TPT 84 .80 68.00 65.60 64 .80

TW. RT 61 .20 47 .60 48 .80 41 .20
TW. MRTD 103.43 110.04 46 .21 105.63
TW. MRTR 24 .21 30.81 19.81 35.21
TW. 1/2RT 146.00 98 .40 79.20 76 .80

M WAVE 3.95 2.72 3.57 3.12

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM. FT.

PRE-TEST

3.70 3.96 3.08 4.14 TWITCH PT
81.60 67 .20 60.80 67.20 TW. TPT
52.80 46 .00 45 .60 44 .00 TW. RT
83.63 92 .43 63.82 127 .64 TW. MRTD
37 .41 37 .41 24 .21 28.61 TW. MRTR
86 .40 104 .80 100.40 67.20 TW. 1/2RT

5.86 10.13 6.86 10.75 M WAVE



Appendix 3: Isometric Trained Evoked Tetan?c Peak
Torque and Contractile Properties (100 Hz)

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4

PRE~-TEST
TETANUS PT
HZ. 10 17 .46 7 .30 17.38 3.73
HZ. 20 29.02 7.73 28.32 18.25
HZ. 30 31.19 7.12 30.41 ~ 21.20
HZ. 40 33.01 8.08 30.93 22 .68
HZ, 50 34.06 7 .65 30.41 22.76
HZ. 60 34.93 9.12 30.67 23.02
HZ. 80 35.27 9.90 29.80 22 .59
HZ. 100 35.88 10.08 30.23 21 .98
TET PT .68 1.19 .41 .92
TET RT .20 1.16 17 .23
TET MRTD 295.40 130.32 364.90 269 .33

TET MRTR 330.15 165.07 269.33 243.27
TET/MVC .76 .36 .60 .53
TW/TET .15 .29 .22 .20

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

PRE-TEST
TETANUS
22.15 11.21 17 .46 14.77 HZ. 10
36.32 22.15 25.80 25.63 HZ. 20
3%9.01 30.23 27 .80 31.89 HZ. 30
40.23 28.76 29 .28 33.54 HZ. 40
45.00 30.58 30.84 34.75 HZ, 50
44 .14 28.76 32.06 35.36 HZ. 60
45 .44 29.02 33.36 35.19 HZ. 80
45 .44 29.02 33.01 34.75 HZ. 100
.61 .16 .70 .57 TET PT
.29 .09 .19 .17 TET RT

390.96 364 .90 278.02 399.65 TET MRTD

443.09 321.46 286.71 330.15% TET MRTR
.76 .54 .75 .63 TET/MVC
.16 .17 .19 .14 TW/TET



Appendix 4: Isometric Trained Evoked Tetan?c Peak
Torque and Contractile Properties (100HZ)

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
PRE-TEST

TETANUS PT
HZ. 10 6 .69 6.52 3.74 7 .65
HZ. 20 7 .65 10.43 6.26 12.95
HZ. 30 7 .82 11.64 6£.43 14.51
HZ. 40 8.51 12.08 6.86 15.20
HZ, 50 12.25 11.64 7.12 15.99
HZ. 60 12.16 11.29 7.21 15.81
HZ. 80 13.29 13.99 7.2% 15.73
HZ. 100 13.55 14.60 7 .47 14.25
TET PT .99 1.00 .11 .14
TET RT .52 .24 .06 .08
TET MRTD 69.50 112.95 121.63 260.64
TET MRTR 121.63 156 .39 60.82 486 .53
TET/MVC .42 .41 .33 .44
TW/TET .27 .21 .25 .24

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM. FT.

PRE-TEST
TETANUS
9.38 3 .47 7 .65 8.34 HZ. 10
18.85 13.38 15.64 15.99 HZ. 20
19.03 12.86 18.77 17 .98 HZ. 30
21.20 13.21 19.64 18.68 HZ. 40
19.64 13.29 21.11 20.16 HZ, 50
21.55 13.90 19.20 20.33 HZ. 60
21.89 14.16 19.81 20.85 HZ. 80
22.76 14.16 21.37 21.29 HZ. 100
.97 .14 .82 .65 TET PT
.42 .08 .12 .15 TET RT
225.89 225 .89 243 .27 251.95 TET MRTD
173.76 95.57 11.14 234.58 TET MRTR
.66 .48 .54 .66 TET/MVC

.16 .28 .14 .19 TW/TET



Appendix 5: Isometric Trained Voluntary Isokinetic
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Appendix 6: Isometric Trained Voluntary Isokinetic

TA EMG
ISOM. FT MALE 1 MALE 2 MALE 3 MALE 4
 PRE-TEST
TA EMG
RAD/S:0 6.17 4 .50 10.26 8.25
R/S:0.26 8.08 6.25 14 .50 7.22
R/$:0.52 8.19 5.60 14 .40 6.01
R/5:1.04 7 .83 6.00 13.40 5.99
R/5:1.55 7 .98 5.70 11.80 6.15
R/5:3.02 3.93 6.00 12.10 5.54
R/S:4/19 5.49 4.50 10.15 7.04
R/5:5.23 7 .97 4.80 12.84 5.48
MALE 5 MALE 6 MALE 7 MALE 8 TISOM. FT
PRE~-TEST
TA EMG
6.16 4.37 4.61 5.83 RAD/S:O0
9.17 4.00 6.02 6.09 R/S:0.26
8.35 4.18 5.92 5.23 R/$:0.52
6 .31 4.52 5.68 4.48 R/S:1.04
7 .81 4.78 5.73 5.69 R/S:1.55
6.13 3.75 5.20 4.91 R/S$:3.02
5.86 - 4.31 6.18 4.69 R/S:14/19
8.00 3.06 3.88 7.20 R/S$:5.23
ISOM. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
PRE-TEST
TA EMG
RAD/S:0 4.26 6.05 7 .33 3.31
R/S$:0.26 4.24 7 .84 8.70 3.42
R/5:0.52 4.54 7 .24 8.24 3.75
R/$:1.04 4.93 7 .62 8.20 3.29
R/$:1.55 4.60 8.48 6.81 3.52
R/S5:3.02 3.77 9.07 7 .62 3.24
R/%:4/19 3.48 6.02 7 .61 3.71
R/$:5.23 4.44 6.60 5.08 3.92
FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM. FT
PRE~-TEST
TA EMG
8.09 7 .24 9.90 4.92 RAD/S:0O
11.30 10.97 11.58 5.87 R/S$:0.26
9.74 9.20 10.66 5.09 R/S$S:0.52
9.96 S.47 10.42 4.48 R/S:1.04
9.55 8.96 10.33 4.74 R/S:1.55
10.70 8.47 8.74 7.38 R/S:3.02
10.59 8.75 9.51 5.08 R/S:4/19
8.32 10.48 9.88 5.28 R/S$:5.23



Appendix: 7 Isometric Trained Voluntary Isokinetic

S EMG
ISOM. FT MALE 1 MALE 2 MALE 3 MALE 4
PRE-TEST
S EMG
RAD/S:0 .60 .49 1.23 .82
R/5:0.26 .54 .40 1.21 74
R/5:0.52 .46 .38 1.18 .57
R/S:1.04 .37 .41 1.20 .55
R/5:1.55 .35 .42 .95 .57
R/8:3.02 .45 .44 1.10 .45
R/8:4/19 .41 .36 .96 .59
R/$:5.23 .51 .54 1.42 .42
MALE 5 MALE 6 MALE 7 MALE 8 TISOM. FT
PRE~-TEST
S EMG
1.04 .82 .90 .67 RAD/S:O0
.87 .82 77 .58 R/S5:0.26
.70 .78 .74 .51 R/S$:0.52
.54 .61 .65 .36 R/S:1.04
.71 .67 .72 .37 R/S:1.55
.79 .58 .64 .38 R/S:3.02
.62 C .41 .93 .53 R/S:4/19
.85 .65 .64 .57 R/S$:5.23
ISOM. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
PRE-TEST
S EMG
RAD/S:0 .60 .63 .86 .27
R/5:0.26 .49 .45 72 .22
R/%:0.52 .51 .36 .57 .22
R/5:1.04 .63 .36 .62 .23
R/6:1.55 .47 .43 .57 .21
R/6:3.02 .21 .47 .45 .24
R/S:4/19 .48 .39 .67 .25
R/$:5.23 .42 .42 .52 .32
FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM. FT
PRE-TEST
S EMG
.96 .99 1.47 .35 RAD/S:0
.98 1.32 .66 .25 R/S:0.26
.72 1.08 1.37 .24 R/$:0.52
72 .99 1.18 .18 R/S:1.04
.56 .97 1.22 .20 R/S:1.55
.78 .90 1.03 .32 R/S:3.02
.70 1.17 1.35 24 R/S5:4/19
.48 1.10 1.39 .24 R/S$:5.23



Appendix 8: Isokinetic Trained Voluntary Isomet;ic
Peak Torque and Contractile Properties

ISOK. FT. MALE 1 MALE 2 MALE 3 MALE 4
PRE-TEST

BODY WT 84 .00 84 .00 70.90 76 .00
MVC 46 .05 45 .44 44 .74 43.70
REL . MVC .85 .54 .63 .58
MVC TPT .72 1.88 1.24 .69
MVC RT .36 .24 .30 .30

MVC MRTD 269.33 321 .46 304 .08 321 .46
MVC MRTR 373.59 408.34 112.95 251.95

MALE 5 MALE 6 MALE 7 MALE 8 ISOK. FT.

PRE-TEST

32.00 88.00 77 .60 83.00 BODY WT
57 .34 51.69 44 .92 54 .04 MVC

.62 59 «58 .65 REL. MVC

2.56 .74 .62 .89 MVC TPT

.32 .21 .26 22 MVC RT

373 .59 417 .03 330.15 408.34 MVC MRTD
260 .64 338.84 165.07 521.29 MVC MRTR

ISOK. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

PRE-TEST

BODY WT 67 .70 55.50 58.20 64 .00
MVC 35.10 31.54 23 .46 30.50

REL. MVC .52 .57 .40 .48

MVC TPT 2.43 1.67 .69 2.00
MVC RT .49 .42 .26 .23

MVC MRTD 243.27 104 .26 173.76 286.71
MVC MRTR 104 .26 286.71 260 .64 130.32

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOK. FT.

PRE-TEST
60 .00 66 .10 56 .00 63.00 BODY WT
37 .88 33.80 38.14 32.32 MVC
63 <51 .68 .51 REL. MVC
2.61 1.36 2.77 .48 MVC TPT
.60 dc .55 .21 MVC RT

251.95 234 .58 225.89 217.20 MVC MRTD
95.57 269 .33 269 .33 112.95 MVYC MRTR



Appendix 9:

ISOK. FT.
PRE-TEST
TWITCH PT
TW. TPT
TW. RT
TW. MRTD
TW. MRTR
TW. 1/2RT
M WAVE

MALE 5

7 .22
73.20
52.80
145.52
44 .01
112.00

7.13

ISOK. FT.
PRE-TEST
TWITCH PT
TW. TPT
TW. RT
TW. MRTD
TW. MRTR
TW. 1/2RT
M WAVE

FEMALE 5

3.26
63.60
47 .20
72.62
33.01
94 .40

7 .57

Isokinetic Trained Evoked Twitch Peak 99
Torque and Contractile Properties

MALE 1 MALE 2 MALE 3 MALE 4

6.25 3.52 6.25 5.37
86 .33 83.67 74 .00 66 .80
59.67 61.00 49.00 43.60
105.63 84 .51 158.45 127 .64
36 .97 284 .40 58.10 41 .81
113.67 102.33 87 .67 88.80

4.39 4.46 6.29 1.88

MALE 6 MALE 7 MALE 8 ISOK. FT.

PRE~-TEST

4.84 4 .93 5.19 TWITCH PT
56 .40 75.20 63.60 TW. TPT
39.20 48.80 42 .40 TW. RT
136.44 123.24 140.85 TW. MRTD

48 .42 39.61 46 .21 TW. MRTR

86 .00 76 .40 85.60 TW. 1/2RT
11.49 10.48 12.83 M WAVE

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

3.43 . 2.73 1.94 4.31
80.40 64 .40 52.80 77 .20
51.60 46 .00 50.00. 49.20
39 .03 32 .43 41 .81 30.23
26 .41 17 .61 19.81 44 .01

121.20 104.40 34.00 102.00

4.71 3.16 7.15 7.02

FEMALE 6 FEMALE 7 FEMALES ISOK. FT.

_ PRE-TEST

2.73 3.43 3.96 TWITCH PT
56 .80 82.80 62.00 TW. TPT

48 .00 52.40 40.40  TW. RT

52.27 74.82 112.24 TW. MRTD
26.41 22.01 37.41 TW. MRTR
107.20  111.60 75.60 TW. 1/2RT

5.82 7 .89 9.58 M WAVE



Appendix 10:

ISOK. FT.
PRE~TEST
TETANUS

HZ. 10
HZ. 20
HZ. 30
HZ. 40
HZ, 50
HZ. 60
HZ. 80
HZ. 100
TET PT
TET RT
TET MRTD
TET MRTR
TET/MVC
TW/TET

MALE 5

22 .50
34.40
36 .84
39.18
40 .92
41.36
42 .05
42 .83

.90

.22
399.65
417 .03

.75

.17

Isokinetic Trained Evoked Tetanic
Peak Torque and Contractile Properties

MALE 1

PT
20.68
31.62
33.62
35.19

36.14 .

36 .23
37.10
37.10
.87
.23
338.84
321 .46
.81
17

MALE 6

10.69
21.55
25.37
23 .63
26 .50
25.98
26 .50
26 .76
.15
.09
364 .90
199.83
.52
.18

MALE 2

10
14
15
16
17
19
19
19

278

95.
.44
.18

77
.42
.90
.33
.64
.03
.37
.98
.16
.11
.02

57

MALE 7

14.
21.
22.
23.
25.
25.
26.
26.
.21
.12
251.
173.
.59
.19

34
89
68
46
63
98
&7
59

95
76

MALE 3

17 .20
30.23
32.41
34 .84
34 .40
34.67
34.40
35.27
.99
.24
469 .16
451.78
.79
.18

MALE 8

13.38
23 .46
30.15
31.80
33.28
34.14
34.93
34.93
.74
.18
364 .90
208.51
.65
.15

MALE 4

11
19
20

20

19
19

304

234.
.46
.27

ISOK. FT.
PRE~-TEST

.03
72
76
.50
17.
16.
.55
.98
.21
12
.08

30
33

58

TETANUS

HZ .
HZ .
HZ.
HZ.
HZ,
HZ.
HZ .
HZ.

TET
TET

TET MRTD
TET MRTR

10
20
30
40
50
60
80

100

PT
RT

TET/MVC
TW/TET

100



Appendix 11: Isokinetic Trained Evoked Tetanic Peak 101
Torque .and Contractile Properties (100Hz)

ISOK. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

PRE-TEST

TETANUS PT

HZ. 10 7 .99 7 .99 4.52 4.26
HZ. 20 2.30 11.47 8.43 17.03
HZ. 30 9.38 12.25 9.21 17 .98
HZ. 40 $.38 11.73 10.34 18.25
HZ, 50 9.90 17.38 11.12 19.20
HZ. 60 9.47 18.33 11.64 18.33
HZ. 80 9.12 18.25 S 12.68 19.03
HZ. 100 8.86 17 .55 12.95 18.16
TET PT .18 .98 .92 .44
TET RT .12 .41 .48 .13

TET MRTD 139.01 165.07 165.07 243 .27
TET MRTR 69.50 165.07 121.63 199.83
TET/MVC .25 .56 .55 .60
TW/TET .39 .16 .15 24

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOK. FT.

PRE~TEST
: TETANUS
7 .99 5.91 7 .56 $.73 HZ. 10
13.21 7.73 13.12 17.90 HZ. 20
13.29 7 .99 15.20 20.07 HZ. 30
13.73 8.25 15.29 21.20 HZ. 40
14 .25 8.34 16 .68 22 .24 HZ, 50
12.68 8.43 17.55 22.50 HZ. 60
12.60 8.51 17.38 23.02 HZ. 80
13.47 9.04 18.42 32.32 HZ. 100
.15 .14 .84 .65 TET PT
.09 .08 17 .18 TET RT
199.83 147 .70 199.83 278.02 TET MRTD
147 .70 52.13 182.45 251.95 TET MRTR
.36 .27 .48 1.00 TET/MVC

.24 .30 .19 .12 TW/TET



Appendix 12:

ISOK. FT.
PRE-TEST
ISOK. PT
RAD/S:0
R/S:0.
R/S:0.
R/S:1.
R/S:1.
R/S:3.
R/S:4/19
R/$:5.23

26
52
04
55
02

MALE 5

55.00
50.00
46 .00
32.00
26 .00
20.00
19.00
6 .00

ISOK. FT.
PRE-TEST
ISOK.
RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

w

PT
0

0.26
0.
1
1

B2

.04
.55

02

4719
5.23

MALE 1

42,
37.
37.
.00
.00
.00
.00
.00

27
25
25
15
15

00
(010
00

MALE &

48
46
42
34
33
26
‘20
18

.00
.00
.00
.00
.00
.00
.00
.00

MALE 2

44 .
42.
.00
.00
.00
.00
.00
.00

34
28
23
20
15
14

00
00

MALE 7

44
33
31

19
15
12

8.

.00
.00
.00
23.
.00
.00
.00

00

020

MALE 3

44
41
37
32
24

17

17.

.00
.00
.00
.00
.00
20.
.00

00

00

MALE 8

51
46

39.
.00
.00
.00
.00

33
28
20
20

15.

.00
.00

00

00

MALE

48
43
33
31
30
21
20
15

ISOK.
PRE-T
ISOK.

RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:4
R/7&:5

WrErrPr OO

Isokinetic Trained Isokinetic Peak Torque

4

.00
.00
.00
.00
.00
.00
.00
.00

FT.
EST
PT
0
.26
.52
.04
.55
.02
/19
.23

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

30
30
28
21

17.
.00
.00
.00

14
14
18

.00
.00
.00
.00

00

26.
.00
.00
.Q0
.00
14.
.00
.00

26
22
16
17

12
13

1010}

00

20
21
23
20

16.
.00
.00
.00

12
12
12

.00
.00
.00
.00

00

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

28 .00
28 .00
26 .00
18.00
16 .00
16.00
15.00
14.00

31
29
28
20
18
18

12.
3.

.00
ole
.00
.00
.00
.Q0

00
00

28.
27 .
22.
15.
15.
13.
4.
0.

00
00
00
61¢)
00
00
00
00

31

28.
.00
.00
.00
.00
.00
.00

28
22
18
19
16
13

.00

00

28
28
26
20
16
15
10

.00
.00
.00
.00
.00
.00
.00

.50

ISOK.
PRE-T
ISOK.
RAD/S
R/%:0
R/S:0
Rs/s:1
R/S:1
R/6:3
R/S:4
R/S:5

FT.
EST
PT
:0
.26
.52
.04
.55
.02
/19
.23

102



Appendix 13: Isokinetic Trained Voluntary Isokinetic 103
TA EMG

ISOK. FT MALE 1 MALE 2 MALE 3 MALE 4

PRE-TEST
TA EMG
RAD/S:0 9.29 3.88 6.32 8.25
R/S$:0.26 8.74 4.02 9.82 9.40
R/S5:0.52 8.49 2.94 7 .49 5.35
R/%:1.04 3.51 3.12 7 .50 6.28
R/5:1.55 8.84 2.87 6.63 5.52
R/$:3.02 12.42 3.46 7.21 6.92
R/%:4/19 3.51 2.75 5.48 9.67
R/5:5.23 11.60 3.40 6.88 10.00
MALE 5 MALE 6 MALE 7 MALE 8 ISOK. FT
PRE~-TEST
TA EMG
9.20 5.53 8.03 5.79 RAD/S:0
13.34 7.15 14.04 6.50 R/S:0.26
11.22 6 .97 11.88 6.51 R/5:0.52
11.28 6.71 10.29 6.19 R/S:1.04
10.00 5.11 11.13 5.40 R/S:1.55
13.02 5.73 3.97 6.24 R/S:3.02
10.31 6 .09 13.95 4.66 R/S:4/19
11.60 6.28 6 .60 6.48 R/S:5.23
ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
PRE-TEST
TA EMG
RAD/S:0 3.21 9.36 6.20 5.35
R/5:0.26 3.63 11.62 6.74 6.25
R/$:0.52 4.54 11.74 8.19 6 .90
R/$:1.04 4 .99 10.16 7 .41 6 .50
R/5:1.55 4.19 10.50 6.47 5.54
R/5:3.02 4.11 11.37 6.70 7 .43
R/5:4/19 3.74 8.08 5.25 7 .61
R/5:5.23 3.32 10.00 5.08 5.08
FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOK. FT
PRE-TEST
TA EMG
5.21 4.92 8.76 9.00 RAD/S:O
6.74 8.76 10.63 7.69 R/S:0.26
5.86 7 .68 11.10 7.33 R/S:0.52
5.39 6.22 9.23 6.50 R/S:1.04
5.77 6 .33 10.27 6.17 R/$:1.55
6.24 6.22 9.27 6.51 R/S:3.02
6.59 6.34 7 .61 7.45 R/S:4/19

7 .65 8.00 7 .80 6.16 R/S:5.23



Appendix 14: Isokinetic Trained Voluntary Isokinetic 104

S EMG
ISOK. FT MALE 1 MALE 2 MALE 3  MALE 4
PRE-TEST
S EMG
RAD/S:0 .64 .50 1.18 .72
R/S:0.26 .59 .42 1.03 .69
R/S:0.52 .53 .42 .90 .45
R/S:1.04 .56 .37 .79 .55
R/S:1.55 .52 .35 .68 .43
R/S:3.02 .48 .40 .73 .49
R/S:4/19 .53 .36 .73 .59
R/S:5.23 .51 .32 .78 .64
MALE 5 MALE 6 MALE 7 MALE 8 ISOK. FT
PRE-TEST
S EMG
1.04 .64 .80 .62 RAD/S:0
1.15 .52 .90 .62 R/S:0.26
.95 .57 .75 .61 R/S:0.52
.60 .50 .60 .61 R/S:1.04
.79 .44 .76 .48 R/S:1.55
1.05 .47 .75 .56 R/S:3.02
.93 . .45 .96 .36 R/S:4/19
.85 .67 .89 .46 R/S:5.23
ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
PRE-TEST
S EMG
RAD/S:0 .56 .75 .93 .24
R/S:0.26 .62 .78 .79 .22
R/S:0.52 .61 .65 .62 .24
R/S:1.04 .54 .50 .53 .20
R/S:1.55 .50 .56 .61 .20
R/$:3.02 .38 .58 .51 .15
R/S:4/19 .53 .50 .82 .19
R/S:5.23 .57 .57 .85 .23
FEMALE 5 FEMALE 6 FEMALE 7 FEMALES 1ISOK. FT
PRE-TEST
S EMG
.87 1.10 1.10 .43 RAD/S:0
.94 1.18 1.10 .36 R/S:0.26
.70 .89 .95 .33 R/S:0.52
.64 .60 .89 .27 R/S:1.04
.56 .85 1.10 .27 R/S:1.55
.66 .62 .92 .25 R/S:3.02
.64 .87 .84 .24 R/S:4/19

.58 1.06 .89 .24 R/S:5.23



Appendix 15: Isometric Trained Voluntary Isometric 105
Peak Torque and Contractile Properties

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4

MID-TEST

BODY WT. 84 .00 84 .00 70.90 76 .00
MVC 48 .48 55.95 42 .48 45 .09

REL . MVC .58 .67 .60 .59

MVC TPT .26 1.60 1.94 .51
MVC RT 15 .31 58 20

MVC MRTD 451.78 321.46 278.02 373.59
MVC MRTR 417.03 634 .23 182.45 390.96

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

MID-TEST

32.00 88.00 77 .60 83.00 BODY WT.
61.86 54 .56 42 .31 52.91 MVC

.67 62 .55 .64  REL. MVC

1.06 .75 .65 .98 MVC TPT

.23 .20 20 21 MVC RT

529.97 521.29 347 .52 364 .90 MVC MRTD
608.17 590.79 347 .52 547 .35 MVC MRTR

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
MID-TEST

BODY WT. 67 .70 55.50 58.20 64 .00

MVC 36 .40 31.28 25.20 37.79
REL . MVC .54 .56 .43 .59
MVC TPT 1.77 .56 1.39 1.97
MVC RT .28 28 14 .55

MVC MRTD 243.27 225.89 225:89 234 .58
MVC MRTR 243.27 286 .71 312.77 312.77

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM.FT

60.00 66.10 56 .00 63.00 WEIGHT
33.54 30.32 41 .27 39.18 MVC(ISOM)
.56 .46 .74 .62 REL. MVC
.30 1.41 1.01 1.88 MVYC TPT
.18 .23 40 35 RISE TIME

260 .64 234 .58 295.40 208.51 MVC MRTD
225.89 269 .33 234 .58 356.21 MVYC MRTR



Appendix 16: Isometric Trained Evoked Twitch Peak 106
Torque and Contractile Properties

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4

MID-TEST

TWITCH PT 6.16 5.02 6 .34 5.02
TW. TPT 79 .00 92.00 77 .20 68 .00
TW. RT 52.00 61.60 54 .40 46 .50
TW. MRTD 153.17 $39.03 134 .24 102.11
TW. MRTR 56 .34 44 .01 48 .42 51.06

TW. 1/2RT 99.50 109.60 104 .40 80.50
M WAVE 5.35 5.24 6.15 2.70

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

MID-TEST

6 .60 4.23 5.19 5.37 TWITCH PT
71.50 64 .00 68 .50 72.00 TW. TPT
47 .00 40 .50 47 .50 43 .00 TW. RT"

135.56 107.39 102.11 137.32 TW. MRTD

47 .54 51 .06 52.82 40.49 TW. MRTR

101.50 63.50 79.00 85.00 TW. 1/2RT
11.37 9.61 8.43 10.60 M WAVE

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

MID-TEST

TWITCH PT 4.75 3.17 2.55 2.99
TW. TPT 82 .50 66 .00 60.00 70.00
TW. RT 57 .50 47 .00 4% .50 58.80
TW. MRTD 109.15 63.38 61 .62 133.14
TW. MRTR 19.37 24 .65 31.69 97 .93

TW. 1/2RT 122.00 92.00 89.50 67 .60
M WAVE 1.37 6.92 2.46 4.35

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES8 ISOM.FT

2.90 2.73 3.35 3.52 TWITCH PT
62 .80 60 .80 71.50 69.20 TW. TPT
48.40 47 .20 46 .00 48.00 RISE TIME
70 .42 77 .02 86 .27 110.04 TW. MRTD
33.01 30.81 35.21 37.41 TW. MRTR
59.80 31.60 63.00 77 .60 RELAX 1/2

3.42 5.39 6.67 8.10 M WAVE



Appendix 17: Isometric Trained Evoked Tetanic Peak
Torque and Contractile Properties (100Hz)

ISOM. FT.
MID-TEST
TETANUS

HZ. 10

HZ. 20

HZ. 30

HZ. 40

HZ, 50

HZ. 60

HZ. 80
HZ. 100
TET TPT

TET RT

TET MRTD
TET MRTR
TET/MVC

TW/TET

MALE 5

27 .11
31.45
34.23
41.96
35.27
35.97
38.84
41.27

.99

.35
399.65
321 .46

.67

.16

MALE 1

PT
17.03
21.72
21.55
20.42
19.29
16 .51
18.16
16.16

12
.07
304.08
182.45
.33
.38

MALE 6

18.07
21.72
29.19
31.54
33.01
35.45
38.14
41.18
76
.33
417 .03
364 .90
.75
.10

MALE 2

16
24
24
26
25
26
26
24

243
173

.85
.85
.50
.24
.54
.67
.32
.85
.41
.16
.27
.76
.44
.20

MALE 7

13
25
27
29
30
31
32
32

312
312

.03
.20
.45
.54
.50
62
.58
.67
.50
.19
T7
77
77
.16

MALE 3

23.
.85
.33
.50
.81
.76
11
.64
.16
.08
.59
.88
.46
.32

24
24
22
21
20
19
19

373
86

37

MALE 8

20.
.50
.46
.46
.98
.80
.85
.67
.48
.15
.21
.76
A7

.22

24
25
25
25
25
24
24

356
173

07

MALE 4

17 .85
25.63
30.23
31.62
33.19
33.19
34.14
34.40
.66
.21
347 .52
390.96
.76
.15

ISOM. FT.
MID~-TEST
TETANUS

HZ. 10
HZ. 20
HZ. 30
HZ. 40
HZ, 50
HZ. 60
HZ. 80
HZ. 100
TET TPT
TET RT
TET MRTD
TET MRTR
TET/MVC
TW/TET

107



Appendix: 18: Isometric Trained Evoked Tetanic Peak 108
Torque and Contractile Properties (100 Hz)

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

MID-TEST
TETANUS

HZ. 10 11.99 9.38 8.77 9.90
HZ. 20 12.77 7.73 7 .91 12.86
HZ. 30 13.38 9.99 9.47 13.90
HZ. 40 13.38 3.47 ©10.34 15.12
MZ, 50 12.77 9.12 11.29 14 .42
HZ. 60 12.68 8.95 9.99 15.12
HZ. 80 12.16 8.34 10.95 16 .51
HZ. 100 12.16 8.25 11.29 15.64
TET TPT .65 .09 19 .23
TET RT .16 .05 .08 12

TET MRTD 182.45 182.45 165.07 225.89
TET MRTR 156.39 52.13 78.19 165.07
TET/MVC .33 .26 .45 .41
TW/TET .39 .38 .23 .19

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM.FT

' TETANUS
5.13 8.25 10.34 9.90 HZ. 10
19.03 9.21 10.77 14.94 HZ. 20
22 .07 9.47 12.51 15.29 HMZ. 30
23.20 11.56 14.68 14.94 HZ. 40
23 .98 12.68 16.33 14 .68 HZ, 50
24 .59 11.99 16 .33 14 .34 HZ. 60
24 .85 11.90 16.33 14.42 HZ. 80
24 .85 11.99 17.03 13.64 HZ. 100
.90 .69 .19 14 TET/TRPT
.25 A2 .11 .08 TETRISE
243.27 130.32 217 .20 234.58 TETMRTD
278.02 86 .88 139.01 78.19 TETMRTR
.74 .40 .41 .35 TET/MVC .

.12 .23 .20 .26 TW/TET



Appendix 19: Isometric Trained Voluntary Isokinetic
Peak Tordgque

ISOM.
MID-
IS0OK
RAD/
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

MAL

62
58
50
37

31.

26
22
21

ISOM.
MID-
IS0K
RAD/
R/S:
R/S:
R/S
R/S:
R/S:
R/S:
®/S:

0

0
:1.04

1

3

FT.
TEST
. PT
$:0
0.26
0.52
1.04
1.55
3.02
4/19
5.23

E S5

.00
.00
.00
.00
00
.00
.00
.00

FT.
TEST
. PT
$:0
.26
.52

.55

MALE 1

60.
.00
51.
.00
.00
.00
.00

52

39
35
30
40

26 .

o]0

00

00

MALE &

54
50
47
41
33
20

.00
.00
.00
.00
.00
.00
20.
19.

00
00

MALE 2

48 .
44 .
.00

47

30.
.00
.00
.00
.00

28
13

9
11

00
00

co

MALE 7

41.
32.
32.
26.
21.
18.
13.

9.

00
00
00
00
00
00
00
GO

MALE 3

35
36
32

29.
.00
.00
.00

26
21
17

13.

.00
.00
.00

00

00

MALE 8

48
47
42
42
40
26
20
18

.00
.00
.00
.00
.00
.00
.00
.00

MALE

40.
41
37
30
27
19
14
16

ISOM.,
MID-T
ISOK.
RAD/S
R/S:0
R/S:0
R/S:1
R/S:1

R/S:

R/S:4

R/S:5

W

4

00

.00
.00
.00
.00
.00
.00
.00

FT.
EST
PT
:0
.26
.52
.04
.55
.02
/19
.23

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

28
29
30
26
17
13

16.
l6.

.00
.00
.00
.00
.00
.00

00
00

28
24
26

21.
.00
.00
.00
.00

19
16
9
4

.00
.00
.00

00

18.
.00
.00

20
17

17.
.00
.00
.00
.00

14
14
12

8

00

00

FEMALE 5 FEMALE é FEMALE.-7 FEMALES

27
25
21
19
16
14
14
16

.00
.00
.00
.00
.00
.00
.00
.00

27
29

25
18
19
le

10.

.00
.00
28.
.00
.00
.00
.00

00

00

30.
28.
29.
27.
17.
14.
10.

3.

00
00
60
00
00
00
00
00

22
22

20.
.00
.00
.00
.00
.00

17
14
13
13

9

.00
.00

00

29
28
29
25
21
19
16
12

ISOM

ISOKI
RaAD/S
RAD/S:
RAD/S:
R/S:1
R/S:1
R/S:3
R/S:4
R/S:5

.00
.00
.00
.00
.00
.00
.00
.00

FT

NET
-0
.26
.52
.04
.55
.02
/19
.23

109



Appendix 20: Isometric Trained Voluntary Isokinetic 110
TA EMG

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4
MID-TEST

TA EMG
RAD/S:0 9.89 3.68 3.74 2.54
R/$:0.26 13.20 3.77 4.97 3.64
R/5:0.52 12.42 3.81 5.56 3.86
R/5:1.04 11.96 4.07 4.73 3.37
R/6:1.55 2.71 3.99 4.71 3.15
R/$:3.02 9.95 4.23 5.27 2.54
R/6:4/19 3.04 4 .47 5.80 2.47
R/5:5.23 7 .97 5.08 5.56 4.40
MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.
MID-TEST
TA EMG
10.48 7 .63 8.64 7.10 RAD/S:0
9.56 13.65 8.55 6.40 R/S:0.26
3.75 9.38 8.66 6.32 R/S:0.52
8.44 10.70 7.54 . 5.71 R/S:1.04
8.72 9.43 7 .36 4.86 R/S:1.55
9.07 12.03 7 .02 4.81 R/S5:3.02
10.31 - 9.61 5.71 5.36 R/S:4/19
11.20 8.88 8.60 6.00 R/S:5.23
ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
MID-~-TEST
TA EMG
RAD/S:0 5.06 7.54 4.18 6.67
R/$:0.26 4.94 8.39 3.45 6.16
R/$:0.52 3.95 9.98 3.30 7.28
R/s5:1.04 4.41 8.89 3.12 7.23
R/$:1.55 3.81 8.23 3.02 7 .04
R/s5:3.02 3.87 8.59 3.38 7.31
R/S:4/19 3.80 8.66 3.64 7 .93
R/5:5.23 4.68 11.00 3.84 7 .40

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM.FT

TAEMG
6 .39 5.06 8.55 6.64 RAD/S:0

8.97 8.69 11.04 6.80 RAD/S: .26
9.01 8.64 11.37 7 .03 RAD/S: .52
7 .47 9.22 8.14 6.50 R/S:1.04
5.68 6 .44 7 .58 6.39 R/S:1.55
8.28 7 .26 8.89 6.30 R/S:3.02
6.37 8.40 10.34 5.93 R/S:4/19
6.20 10.92 7 .80 6.60 R/S:5.23



Appendix 21: Isometric Trained Voluntary Isokinetic

ISOM. FT.
MID-TEST
S EMG
RAD/S:0

R/S
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

:0

0
1
1
3
4
5

.26
.52
.04
.55
02
/19
.23

MALE 5

ISCM.

36
g4
87
79

.69
.79
.76
.78

FT.

MID-TEST
S EMG
RAD/S

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

PP OO

3
4
5

:0

.26
.52
.04
.55
.02
/19
.23

S EMG

MALE 1

.50
.59
.50
.42
.32
.32
.39
.42

MALE &

.55
.86
.54
.62
.55
.57
.45
.35

MALE 2

.39
.35
.42
.43
.40
.45
.36
.49

MALE 7

.82
.62
.63
.63
.62
.56
.70
.64

MALE 3

1.21
.91
.89
77
.78
.88
62
.67

MALE 8

.59
.61
.59
.52
.43
.43
.36
.46

MALE 4
.55
.39
.39
.37
.42
.28
.28
.35
IsSoOM. FT.
MID-TEST
S EMG
RAD/S:0
R/S8:0.26
R/5:0.52
R/5:1.04
R/$:1.55
R/$:3.02
R/S:4/19
R/S8:5.23

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

.82
.84
.72
72
.61
.86
.76
.78

.49
.50
.45
.41
.37
.43
.42
.57

.84
.61
61
.61
.55
.58
67
.71

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

57
70
61
56
42
50
45
46

.82
1.02
.97
1.00
.52
.69
.90
1.24

1.47
.50
.55
.15
.06
.07
.34
.96

R S

.43
.36
.36
.32
.31
.31
.33
.32

.49
.45

.42

.33

.35

.41

.48

.46
ISOM.FT
SOL EMG
RAD/S:0
RAD/S: .26
RAD/S: .52
R/S:1.04
R/S:1.55
R/S:3.02
R/S:4/19
R/S:5.23

111



ISOK. FT
MID-TEST
BODY WT.
MVC
REL . MVC
MVC TPT
MVC RT
MVC MRTD
MVC MRTR

‘MALE 5

$2.00
56.47
.61
1.16
.26
443 .09
503.91

ISCK. FT
MID-TEST
BODY WT.
MVC
REL . MVC
MVC TPT
MVC RT
MVC MRTD
MVC MRTR

MALE 1

84 .00
51.61
.61
2.93
.53
799.30
608.17

MALE 6

88.00
54.13
.62
1.76
.22
460 .47
390.96

MALE 2

84 .00
48 .83
.58
1.75
.27
417 .03
668 .98

MALE 7

77 .60
47 .35
.61
1.07
.33
408 .34
460 .47

MALE 3

70.90
53.08
.75
1.37
.17
408.34
278.02

MALE 8

83.00
55.00
.66
1.84
.21
486 .53
616 .85

Appendix 22: Isokinetic Trained Voluntary Isometric
Peak Torque and Contractile Properties

MALE 4

76 .00
45 .09
.59
1.18
.27
373.59
260.64

ISOK. FT
MID-TEST
BODY WT.
MVC
REL . MVC
MVC TPT
MVC RT
MVC MRTD
MVC MRTR

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

67 .70
34 .49
.51
1.54
.20
269 .33
130.32

55.580
32.41
.58
.99
.26
234 .58
260 .64

58.20
26 .76
.46
1.07
.22
217 .20
260 .64

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

60 .00
33.45
.56
.18
.12
330.15
408.34

66.10
37.71
.57
1.88
.49
278.02
330.15

56 .00
40.23
72
1.62
.46
278.02
156 .39

63.00
35.53
.56
1.40
.26
278.02
338.84

64 .00
36.14
.56
1.93
.14
304.08
225 .89

ISOK.FT

WEIGHT
MVC( ISOM)
REL . MVC
MVC TPT
RISE TIME
MVC MRTD
MVC MRTR



Appendix 23: Isokinetic Trained Evoked Twitch Peak

ISOK. FT
MID-TEST
TWITCH PT
TW. TPT
TW. RT
TW. MRTD
TW. MRTR
TW. 1/2RT
M WAVE

MALE 5

6.78
73.50
50.00

154.93
52.82
89.50

9.55

ISOK. FT
MID-TEST
TWITCH PT
TW. TPT
TW. RT
TW. MRTD
TW. MRTR
TW. 1/2RT
M WAVE

Torque and Contractile Properties

MALE 1

7 .04
86 .00
55.00

132.04
45 .77
88.00

1.81

MALE 6

4.31
68.50
45 .00

105.63
44 .01
73.50
12.58

MALE 2

3.26
60 .40
44 .80
114.44
37.41
100.00

6.65

MALE 7

5.02
77 .00
46 .50

110.92
45.77
68 .50
12.75

MALE 3

6.34
74 .00
51.20

158.45
44 .01
35.60

7 .49

MALE 8

6.25
59.50
43.00

156 .69
52.82
20.50
11.95

MALE 4

4.58
65.50
41 .50

123.24
49 .30
76 .50

1.75

ISOK. FT
MID-TEST
TWITCH PT
TW. TPT
TW. RT
TW. MRTD
TW. MRTR
TW. 1/2RT
M WAVE

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

4 .84
94 .50
55.50
109.15
31 .69
110.00

3.88

3.96
80.00
52.00
93.31
33.45
75.50

7 .42

2.29
61.00
44 .50
52.82
17.61
75.50

3.91

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

3.79
84 .00
59.20
220.62
206.32
79.20

7.13

2.20
70.40
50.40
52.82
15.40
94 .80

5.23

3.17
67 .00
49 .00
66 .90
21.13
91.50

2.06

4.05
79.20
53.20
88.03
41 .81
76 .80

6.86

3.43
89.20
66 .80
212.37
234 .38
88.00

2.25

ISOK.FT

TWITCH PT
TW. TPT
RISE TIME
TW. MRTD
TW. MRTR
RELAX 1/2
M WAVE



Appendix 24:

Isokinetic Trained Evoked Tetanic Peak
Torque and Contractile Properties (100 Hz)

ISOK. FT MALE 1

.42
.33
.15

20

.11
.59
.11
.29

.21
.13

.40
.14

.41
.33

6

.47
.72
.24
.06
.11
.28
.45
.40

.98
.17

.34
.03

.64

MID-TEST
TETANUS PT
HZ. 10 22
HZ. 20 24
HZ. 30 24

HZ. 40 23.
HZ, 50 23
HZ. 60 22
HZ. 80 21
HZ. 100 21
TET TPT
TET RT
TET MRTD 295
TET MRTR 191
TET/MVC
TW/TET
MALE 5 MALE
26 .59 11
32.23 19
35.10 26
35.79 28
35.97 29
36.84 31
36 .40 33
36.32 34
.44
.16 :
364 .90 408
330.15 417
.64
.19

.13

MALE 2

11.
.20
.76
.24
24 .
.80
.63
.76
.00
.27
.27
.76
.51
.13

19
22
24

25
25
24

1

243
173

29

85

MALE 7

19

30
32
34

35
36

356
364

.03
26.
.93
.58
.14
35.
.79
.66
.53
.17
.21
.90
s
.14

15

19

MALE 3

20.
.97
.93
.10
.19
33.
62
.45
.55
.23
.59
.33
.63
.19

29
32
33
33

33
33

373
269

33

71

MALE 8

23
31
35
36
37
38
38
38

373
338

.37
.19
.10
.49
.36
.23
.66
.58
.71
.22
.59
.84
.70
.16

MALE 4

15
17
19
20
19
19
19
18

304
217

ISOK. FT
MID-TEST

.64
.64
72
.42
.64
.11
.64
.68
.17
.10
.08
.20
.41
.25

TETANUS

HZ.
HZ .
HZ .
HZ.
HZ ,
HZ.
HZ.
HZ.

10
20
30
40
50
60
80

100

TET TRPT

TET

TET MRTD
TET MRTR

RT

TET/MVC
TW/TET

114



Appendix 25: Isokinetic Trained Evoked Tetar}ic Peak 115
Torque and Contractile Properties (100Hz)

ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

MID-TEST

TETANUS

HZ. 10 13.21 11.03 8.95 12.60
HZ. 20 15.90 16.51 9.90 16 .77
HZ. 30 16.85 19.11 11.47 19.46
HZ. 40 17 .46 21.11 11.73 21.55
HZ, 50 17 .64 21.55 13.38 21 .46
HZ. 60 18.16 21.81 13.81 22.85
HZ. 80 17.72 22.42 14 .25 22.94
HZ. 100 17.38 21.81 14 .42 22.76
TET TPT .88 .92 .87 .31
TET RT .32 .19 .14 .17

TET MRTD 182.45 217 .20 191.14 286.71
TET MRTR 147.70 208.51 121.63 260 .64
TET/MVC .50 .67 .54 .63
TW/TET .28 .18 .16 .15

FEMALE 5 FEMALE é FEMALE 7 FEMALE8 ISOK.FT

TETANUS

12.08 5.99 2.90 11.03 HZ. 10
18.42 9.47 8.08 16 .33 HZ. 20
21 .46 8.69 9.12 17.03 HZ. 30
22.33 92.90 13.47 16 .68 HZ. 40
22.33 11.12 13.38 17.12 HZ, 50
23.46 10.60 12.77 16.85 HZ. 60
23.89 11.29 16.42 16.33 HZ. 80
24 .50 12.08 15.99 15.64 HZ. 100
.88 .18 .97 .21 TET/TPT
.24 .08 .55 .10 TETRISE
286 .71 191.14 147.70 234.58 TETMRTD
278.02 78.19 147 .70 165.07 TETMRTR
.73 .32 .40 .44 TET/MVC

.15 .18 .20 .26 TW/TET



Appendix 26: Isokinetic Trained Voluntary Isokinetic

ISOK. FT
MID-TEST
ISOK. PT
RAD/S:0
R/$:0.26
R/7$:0.52
R/5:1.04
R/5:1.55
R/8:3.02
R/S:4/19
R/8:5.23

MALE 5

62 .00
56.00
48 .00
36.00
32.00
26 .00
18.00
15.00

ISOK. FT
MID-TEST
ISOK. PT
RAD/S:0
R/5:0.26
R/5:0.52
R/8:1.04
R/$:1.55
R/s5:3.02
R/S:4/19
R/$:5.23

WrFPrPrPrOO

Peak Torque

MALE 1

45 .00
41 .00
40 .00
35.00
28.00
32.00
26 .00
16 .00

MALE 6

50.00
44 .00
42.00
34 .00
30.00
123.00
22 .00
18.00

FEMALE 1 FEMALE 2 FEMALE 3

28.00
28.00
29.00
15.00
18.00
19.00
17.00
17.00

MALE 2

46 .00
44 .00
40 .00
41 .00
26 .00
18.00
17.00
7 .00

MALE 7

40 .00
37.00
34 .00
27 .00
27 .00
26 .00
26 .00
18.00

24 .00
27 .00
24 .00
20.00
18.00
14.00
12.00
5.00

MALE 3

42
41
42
29
29
22
19
17

.00
.00
.00
.00
.00
.00
.00
.00

MALE 8

54
52
46
37
32

29.
21.
19.

22
20
18
17
14
14

11.
8.

.00
.00
.00
.00
.00
00
00
00

.00
.00
.00
.00
.00
.00
1610)
00

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

27 .00
25.00
21.00
19.00
16 .00
14.00
14.00
16.00

31.00
33.00
31.00
25.00
19.00
16 .00
15.00
16 .00

30.00
26 .00
22.00
16.00
14.00
16.00
15.00
12.00

23
23
20
18

14
12
11

7

.00
.00
.00
.00
.00
.00
.00
.00

MALE 4

45.00
41.00
40.00
34.00
39.00
22.00
17.00
15.00

ISOK. FT
MID-TEST
ISOK. PT
RAD/S:0

R/S:0.26
R/$:0.52
R/S:1.04
R/%:1.55
R/S:3.02
R/S:4/19
R/5:5.23

Wk P OO

FEMALE 4

30.00
31.00
28.00
23.00
22.00
27 .00
19.00
13.00

ISOK.FT

ISOKINET
RADS:0
RADS: .26
RADS: .52
RADS:1.04
RADS:1.55
RADS:3.02
RADS:4.19
RADS:5.23

ap WP

116



Appendix 27: Isokinetic Trained Voluntary Isokinetic 117
TA EMG

ISOK. FT MALE 1 MALE 2 MALE 3 MALE 4

MID-TEST
TA EMG

RAD/S:0 7.03 3.14 7.63 7 .40
R/S:0.26 7.22 3.35 6.09 6.95
R/5:0.52 7.72 3.03 6.11 5.57
R/S:1.04 9.94 2.87 5.90 5.15
R/S:1.55 6.36 2.71 6.22 5.49
R/S:3.02 6.77 3.55 6.70 6 .56
R/S:4/19 5.77 3.10 5.93 6.53
R/S:5.23 8.00 4.40 6 .80 8.92
MALE 5 MALE 6 MALE 7 MALE 8 TISOK. FT
MID-TEST

TA EMG

8.92 3.81 5.09 5.29 RAD/S:0
9.33 4.41 4.87 5.75 R/S:0.26
6.28 4.71 5.55 4.87 R/S:0.52
7.24 4.32 5.70 4.54 R/S:1.04
8.00 4.61 4.98 2.83 R/S:1.55

7 .06 - 3.63 4.96 3.99 R/S:3.02
6.97 4.82 5.86 4.44 R/S:4/19
8.60 3.84 5.60 4.00 R/S:5.23

ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
MID-TEST

TA EMG
RAD/S:0 5.24 4.96 4.37 3.92
R/S:0.26 5.06 5.92 4 .56 5.61
R/5:0.582 5.29 5.79 4 .96 4.42
R/8:1.04 5.84 5.29 5.25 5.34
R/S8:1.55 5.67 4 .92 4.50 4 .60
R/8:3.02 6 .05 4.96 5.47 5.32
R/S8:4/19 6.18 5.07 5.23 5.39
R/$:5.23 7 .24 4.80 4.12 5.04

FEMALE 5 FEMALE é FEMALE 7 FEMALE8 ISOK.FT

TAEMG

5.19 12.32 8.88 4.29 RAD/S:O

7 .55 14 .21 9.79 7 .42 RAD/S: .26
8.37 10.90 12.40 7 .88 RAD/S: . B2
7.13 10.18 9.24 6.19 R/S:1.04
4 .65 S.08 9.31 5.49 R/S:1.55
5.37 9.32 8.87 5.855 R/8:3.02
7.13 9.20 8.78 5.77 R/S:4/19

7 .84 12.30 10.80 5.60 R/$:5.23



Appendix 27: Isokinetic Trained Voluntary Isokinetic 117

S EMG
ISOK. FT MALE 1 MALE 2 MALE 3 MALE 4
MID-TEST
S EMG
RAD/S:0 .44 .39 1.06 .82
R/$:0.26 .49 .39 1.18 74
R/$:0.52 .37 .36 .93 .57
R/76:1.04 .35 .32 77 .55
R/$:1.55 .29 .24 .78 .57
R/5:3.02 .36 .28 .88 .45
R/6:4/19 .33 .26 .62 .59
R/S:5.23 .42 .47 .67 .42
MALE 5 MALE 6 MALE 7 MALE 8 1ISOK. FT
MID-TEST
S EMG
76 .94 .62 .44 RAD/S:0
.78 .92 .59 .50 R/S:0.26
.54 .86 .55 .46 R/S:0.52
.49 .68 .63 .38 R/S:1.04
.67 .91 .54 .22 R/S:1.55
.53 _ .44 .53 .34 R/S:3.02
.56 1.03 B2 .36 R/S:4/19
.57 .74 .78 .28 R/S5:5.23
ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
MID-TEST
S EMG
RAD/S:0 .65 .44 .82 .44
R/5:0.26 .42 .45 79 .43
R/5:0.52 .40 .42 .73 .35
R/S5:1.04 .35 .38 .85 .32
R/$:1.55 .34 .35 .67 .25
R/$:3.02 .43 .36 77 .34
R/$:4/19 .36 .33 .84 .31
R/$:5.23 .42 .28 .64 .32

FEMALE 5 FEMALE é FEMALE 7 FEMALES ISOK.FT

SOL EMG

1.27 .83 .31 .72 RAD/S:0
1.10 .79 .83 .66 RAD/S: .26
1.25 .59 .89 .53 RAD/S: .32

.96 .54 71 .44 R/S:1.04

.71 .66 72 .39 R/S:1.55

.92 .82 .68 .43 R/S:3.02
1.07 .76 .59 .42 R/S:4/19

.82 .78 .57 .53 R/S$:5.23



Appendix 28: Isometric Trained Voluntary Isometric 118
Peak Torque and Contractile Properties

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4

POST~TEST
BODY WT. 84 .00 . 84.00 70.90 76 .00
MVC 49 .00 52.82 47 .61 43.87
REL. MVC .58 .63 .67 .58
MVC TPT .90 .90 .62 .69
RISE TIME .16 .23 .19 .18

MVC MRTD 460.47 295.40 417 .03 338.84
MVC MRTR 486 .53 634 .23 451.78 417 .03

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

POST-TEST

92.00 88.00 77 .60 83.00 BODY WT.
63.34 58.56 46 .92 57.78 MVC

.69 .67 .60 .70 REL. MVC

.73 77 1.56 1.72 MVC TPT

.32 .34 .21 .21 RISE TIME

338.84 477 .85 434 .40 451.78 MVC MRTD
642 .92 582.10 364 .90 616.85 MVC MRTR

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
POST—-TEST

BODY WT. 67 .70 55.50 58.20 64 .00

MVC 36.32 35.53 23.98 33.97
REL . MVC .54 .64 .41 .53
MVC TPT 1.40 .68 1.13 1.50
RISE TIME .23 .20 .22 .20

MVC MRTD 243.27 304 .08 191.14 321.46
MVC MRTR 199.83 399.65 243 .27 208.51

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES ISOM. FT.

POST-TEST

60.00 66.10 56 .00 63.00 BODY WT.
36.92 36 .84 3%9.01 48 .65 MVC

.62 .56 .70 .77 REL. MVC

.98 .58 2.11 1.87 MVC TPT

.20 .22 .35 .80 RISE TIME

251.95 269.33 295.40 286.71 MVC MRTD
347 .52 338.84 165.07 156 .39 MVC MRTR



Appendix 29: Isometric Trained Evoked Twitch Peak 119
Torque and Contractile Properties

ISOM. FT. MALE 1 MALE 2 MALE 3 MALE 4
POST-TEST

TWITCH PT 7 .04 3.61 5.90 4.23
TW. TPT 73.00 80.50 71.00 57 .00
TW. RT 50.00 57 .50 48 .00 41 .00
TW. MRTD 140.85 79.23 139.08 105.63
TW. MRTR 65.14 22 .89 42 .25 35.21
TW. 1/2RT 82 .50 98 .50 103.00 83.50
M WAVE 4.62 4.70 6 .30 2.81

MALE 5 MALE 6 MALE 7 MALE 8 ISOM. FT.

POST-TEST

7.13 4.40 4.40 6.07 TWITCH PT
70.50 64 .50 63.50 66.00 TW. TPT
49.00 43.50 43.00 44 .00 TW. RT
158.45 107 .39 116 .20 151.41 TW. MRTD

47 .54 45.77 33.45 44 .01 TW. MRTR
105.00 73.00 81.50 84 .00 TW. 1/2RT
7 .93 7 .35 12.55 8.86 M WAVE

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

POST~TEST

TWITCH PT 4.31 2.38 1.76 < g
TW. TPT 79.00 60 .00 50.50 61 .50
TW. RT 56 .50 47 .50 46 .50 42 .50
TW. MRTD 82.75 52.82 43 .30 72.18
TW. MRTR 24 .65 29.93 17.61 22 .89

TW. 1/2RT 139.50 70.00 57 .50 83.50
M WAVE 3.70 1.54 2.97 3.06

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOM. FT.

POST=TEST
3.35 3.34 2.99 4.67 TWITCH PT
65.50 59.00 60.00 70.00 TW. TRPT
47 .50 46 .50 46 .50 50.50 TW. RT
75.70 110.92 68 .66 109.15 TW. MRTD
33.45 42 .25 45.77 44 .01 TW. MRTR
71.50 83.00 73.50 84 .00 TW. 1/2RT

4 .24 5.52 9.68 5.52 M WAVE



Appendix 30:

ISOM. FT.
POST~TEST
TETANUS
HZ. 10
HZ. 20.
HZ. 30
HZ. 40
HZ, 50
HZ. 60
HZ. 80
HZ. 100
TET PT
TET RT

Isometric Trained Evoked Tetanic Peak
Torque and Contractile Properties (100Hz)

MALE 1

PT
16 .07
22.24
23.20
23.11
24.15
23.63
22.68
23.37

.29

.23

TET MRTD 399.65
TET MRTR 251.95
TET/MVC
TW/TET

MALE 5

25
32
37
39
40
41
42
44

529
451

.46
.32
.71
.70
.14
.96
.83
.05
.88
.16
.97
.78
.70
.16

.48
.30

MALE 6

17.03
21.11
29 .37
31.71
32.32
33.71
34 .84
35.36
.21
11
417 .03
304 .08
.60
.12

MALE 2

11.29
14 .68
15.29
14.77
14.07
13.73
12.77
12.08
.55
27
147.70
86 .88
.23
.30

MALE 7

16.94
23.02
26.41
28 .06
28.06
28.50
28.76
27 .37
.28
.15
269 .33
225.89
.58
.16

MALE 3

20
26
29
30
31

31

347

278.
.67
.18

.59
.15
.11
.15
.02
31.
31.
.97
.74
.14
.52

28
36

02

MALE 8

21.
26.
.50
.89
27 .
.41
72
.50
A7
.15
.96
.27
.46
.23

28
27

26
27
26

390
243

03
93

28

MALE 4

15
24
30

34

35

364

417.
.82
12

IsOM. FT.
POST-TEST

.81
.07
76
33.
.75
35.
35.
.97
.65
17
.90

01

10
10

03

TETANUS

HZ .
HZ.
HZ .
HZ.
HZ,
HZ.
HZ.
HZ.

TET
TET

TET MRTD
TET MRTR

10
20
30
40
50
60
80

100

PT
RT

TET/MVC
TW/TET
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Appendix 31: Isometric Trained Evoked Tetanic Peak 130
Torque and Contractile Properties (100Hz)

ISOM. FT. FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

POST-TEST

TETANUS PT
HZ. 10 12.08 9.73 3.65 8.86
HZ. 20 16 .07 7 .56 8.43 10.08
HZ. 30 17.12 9.47 9.12 11.21
HZ. 40 17 .20 10.08 11.47 12.08
HZ, 50 18.25 3.82 13.21 12.95
HZ. 60 16 .59 3.56 14.16 11.90
HZ. 80 15.99 9.04 14.51 12.68
HZ. 100 15.12 8.77 14.16 12.34
TET PT .81 .10 .46 .13
TET RT .25 .05 .19 .07
TET MRTD 165.07 182.45 173.76 191.14
TET MRTR 173.76 69 .50 139.01 86 .88
TET/MVC .42 .25 .59 .36
TW/TET .29 .27 .12 .26

FEMALE 5 FEMALE & FEMALE 7 FEMALE8S8 ISOM. FT.

POST-TEST

: TETANUS

7 .38 8.25 11.64 15.12 HZ. 10
20.33 13.64 17 .20 17.72 HZ. 20
23.98 15.64 18.51 18.68 HZ. 30
25.54 17.03 18.59 19.11 HZ. 40
26.41 18.68 19.64 18.77 HZ, 50
26 .93 19.64 20.07 19.29 HZ. 60
27 .19 20.50 19.98 19.72 HZ. 80
27 .72 20.50 20 .42 19.98 HZ. 100
.49 .66 .95 .97 TET PT
.18 .30 .17 .17 TET RT

278.02 217 .20 269 .33 269.33 TET MRTD

312.77 173.76 147 .70 199.83 TET MRTR
.75 .56 .52 .41 TET/MVC
.12 .16 .15 .23 TW/TET



Appendix 32: Isometric Trained Voluntary Isokinetic

ISOM.

FT.

POST-TEST

ISOK.

PT

RAD/S:0

R/8:0.26
R/$:0.52
R/$:1.04
R/s:1.55
R/5:3.02
R/S:4/19
R/8:5.23

MALE 5

64 .
63.
.00
.00
.00
.00
.00
.00

49
40
36
28
20
22

ISOM.

00
00

FT.

POST-TEST

ISOK.

PT

RAD/S:0

R/5:0.26
R/5:0.52
R/$:1.04
R/S$:1.55
R/$:3.02
R/S:4/19
R/S5:5.23

Peak Torque

MALE 1

47
47
40

30
30
25

.00
.00
.00
30.
27.
.00
.00
.00

00
00

MALE &

49 .
.00
.00
.00
.00
.00
29.
.00

41
44
35
34
25

28

00

00

MALE 2

42 .00
40 .00
43.00
48.00
31.00
21 .00
13.00
18.00

MALE 7

39.00
36.00
34 .00
31.00
27 .00
26 .00
18.00
13.00

MALE 3

39

42,

43
30
28
25
19
15

ole
00
.00
.00
.00
.00
.00
.00

MALE 8

43
40
42
35
29
24
20
13

.00
.00
.00
.00
.00
.00
.00
.00

MAL

34
31
26
30
24
17
16
16

ISOM.
POST-
IS0K
RAD/
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

E 4

.00
.00
.00
.00
.00
.00
.00
.00

FT.
TEST
. PT
$:0
.26
.52
.04
.55
.02
4719
5.23

W00

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

30

30
27
27
22
20
13

.00
31.
.00
.00
.00
.00
.00
.00

00

23.00
26 .00
26 .00
23.00
17.00
15.00
16 .00
13.00

22.
22.

22
18
14
15
15
13

00
00
.00
.00
.00
.00
.00
.00

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES
 POST-

24.

29.

25.
23.
17.
17.
i8.
17.

00
00
00
00
00
00
00
0]¢)

27 .
31.
29.
26 .
21.
19.
17.
14.

Q0
00
00
00
00
00
o]0
00

30.00
30.00
30.00
24.00
16 .00
12.00
8.00
3.00

31
30
27
23
18
19
17
11

.00
.00
.Q0
.00
.00
.00
.00
.00

28.

29
30
27
24
19
14

9

ISOM.

ISOK
RAD/
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

00
.00
.00
.00
.00
.00
.00
.00

FT.
TEST
. PT
S$:0

0.26
0.52
1.04
1.55
3.02
4/19
5.23
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Appendix 33: Isometric Trained Voluntary Isokinetic

ISOM. FT
POST-TEST
TA EMG

RAD

R/S:
R/S:
R/S:
R/S:
R/S:

R/S
R/S

/5S¢

P00

3
4
5

0
.26
.52
.04
.55
.02

/19
.23

MALE 5

6.
9.
8.
6.
7.
6.
5.
8.

16
17
35
31
81
13
86
00

. ISOM. FT
POST~TEST
TA EMG
RAD/S:0
R/S5:0.26
R/8:0.52

R/S:
R/S:
R/S:
R/S:
R/S:

1
1
3
4
5

.04
.55
.02
/19
.23

TA EMG

MALE 1

.22
.01
.29
.76
.60
.94
.56
.75

s bpdbooag

MALE 6

8.87
11.50
11.04
.58
.36
.80
.29
.40

O N OO

FEMALE 1 FEMALE 2 FEMALE 3

.84
.82
.46
.70
.95
.85
.52
.17

oA pPpaOuOo

MALE 2

PPrWWRAPPAEN

.87
.41
.48
.15
.74
.33
.27
.08

MALE 7

NP OOLOLOUT

NONNNOND

.92
.25
.65
.47
.20
.66
.19
.32

.74
T2
.93
.91
.94
.32
.90
.18

MALE 3

9.77
10.25
11.45
11.16

7 .99

9.02

9 .66

$.37

MALE 8

5.29
4.75
5.04
4.91
5.69
5.69
5.15
4.60

.73
.31
.42
.90
.28
72
.60
.34

AP OINOGOOGNN

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

8.
7.

NNNO ® O

03
70

.79
.05
.03
.08
.86
.82

9.01
11.04
10.09
10.48
10.65

9 .64

7.13

8.62

17.
19.

17
lé
16
13
13
15

06
32

.02
.90
.30
.G7
.80
.81

5.73
7.82
7.82
7 .58
7 .41
7 .05
8.05

MALE 4
8.25
7 .22
6.01
5.99
6.15
5.54
7 .04
5.48
ISOM. FT
POST~-TEST
TA EMG
RAD/S:0
R/5:0.26
R/5:0.52
R/S:1.04
R/8:1.55
R/S:3.02
R/S:4/19
R/S:5.23
FEMaALE 4
8.14
8.09
9.93
8.31
9.06
3.02
6.02
8.62
IsOM. FT
POST~-TEST
' TA EMG
RAD/S:0
R/5:0.26
R/S:0.52
R/7S:1.04
R/S:1.55
R/5:3.02
R/S:4/19
R/5:5.23

6.76
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Appendix 34: Isometric Trained Voluntary Isokinetic

ISOM. FT
POST-TEST
S EMG
RAD/S:0

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

P~ OO0

3
4
5

.26
.52
.04
.55
.02
/19
.23

MALE 5

94
o8

.71
.69
.82
.91
.02
.97

ISOM. FT
POST-TEST
S EMG
RAD/S

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

0
0
1
1
3
4
5

o)
.26
.52
.04
.55
.02
/19
.23

S EMG
MALE 1

.60
.54
.46
.37
.35
.45
.41
.51

MALE 6

.83
.91
.76
.88
.70
.66
73
.51

MALE 2

.36
.41
.45
.40
.44
A2
.31
.46

MALE 7

.70
77
.82
.61
.71
.63
77
.76

MALE 3

1.12
1.11
1.02
.90
.65
.66
.69
.76

MALE 8

.44
.56
.46
.42
.45
.45
.36
.41

MALE

1.

4

10

.56
.54
79
.68
.78
.86
.97

ISOM.
POST-T

S EM
RAD/S
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:4
R/S:5

WHrRRLrOO

FT
EST
G
:0
.26
.52
.04
.55
.02
/19
.23

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

1.02
.94
.86
79
.82
.78
.77
.82

.69
.57
.57
.47
.53
.60
.41
.46

.66
.59
.50
.48
.50
.48
.32
.41

FEMALE 5 FEMALE & FEMALE 7 FEMALES

85

.71
.89

.66

.70
.54
.82
.82

1.13
1.14
1.01
.92
.89
.85
.65
.82

1
1
1
1
1

.23
.50
.21
.23
.11
.91
.98
.12

.53
.56
.50
.54
.51
.48
.73
.71

.50
A9
.47
.41
.41
.45
.32
.46

ISOM.
POST-T
S EM

RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/5:4
R/S:5

WP OO0

FT
EST
G
0
.26
.52
.04
.55
.02
/19
.23
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Appendix 35: Isokinetic Trained Voluntary Isometric 134
Peak Torque and Contractile Properties

ISOK. FT MALE 1 MALE 2 MALE 3 MALE 4

POST-TEST :
BODY WT. 84 .00 84 .00 70.90 76 .00
MVC 55.60 49 .52 50.83 38.66
REL . MVC .66 .59 w72 =51,
MVC TPT 1 .71 1.17 .51 .57
MVC RT w8 .23 - w2l 23

MVC MRTD 425.72 373.59 443 .09 356 .21
MVC MRTR 495.22 616 .85 217 .20 321.46

MALE 5 MALE 6 MALE 7 MALE 8 ISOK. FT

POST-TEST

32.00 88.00 77 .60 83.00 BODY WT.
55.17 54 .56 48.13 57 .69 MVC

.60 .62 .62 .70 REL. MVC

1.13 1.12 .98 1.51 MVC TPT

.21 27 23 .27 MVC RT

399.65 547 .35 356 .21 390.96 MVC MRTD
364 .90 417 .03 347 .52 590.79 MVC MRTR

ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
POST-TEST

BODY WT. 67 .70 55.50 58.20 64 .00

MVC 37 .53 35.19 25.72 33.36
REL. MVC 55 .63 .44 52
MVC TPT 1:17 .28 1.46 .94
MVC RT .30 .14 .20 .14

MVC MRTD 251.95 312 .77 191.14 321 .46
MVC MRTR 173.76 225.89 243 .27 217 .20

FEMALE 5 FEMALE 6 FEMALE 7 FEMALE8 ISOK. FT

POST-TEST .
60.00 66.10 56 .00 63.00 BODY WT.
35.88 35.10 36.66 37.79 MVC
.60 .53 .65 .60 REL. MVC
1.85 1.40 1.27 2.06 MVC TPT
.37 .19 .39 .35 MVC RT

330.15 278.02 321 .46 321.46 MVC MRTD
199.83 312.77 225.89 243.27 MVC MRTR



Appendix 36: Isokinetic Trained Evoked Twitch Peak 135
Torque and Contractile Properties

ISOK. FT MALE 1 MALE 2 MALE 3 MALE 4

POST-TEST
TWITCH PT 7.57 3.17 6.87 4.23
TW. TPT 80 .50 68 .50 74 .50 71.00
TW. RT 52.50 43.50 48 .00 45 .00
TW. MRTD 193.66 75.70 161.97 112.68
. TW. MRTR 72.18 33.45 42 .25 33.45
TW. 1/2RT 80 .50 33.50 90.00 85 .50
M WAVE 2.28 2.99 6.29 4 .96

MALE 5 MALE 6 MALE 7 MALE 8 ISOK. FT

POST-TEST

6.78 5.02 4.93 7.04 TWITCH PT
64 .50 68 .00 69 .50 67 .00 TW. TPT
45 .50 46 .00 46 .00 43 .50 TW. RT
153.17 117 .96 98 .59 176.06 TW. MRTD

539.86 49.30 45 .77 61.62 TW. MRTR
89.00 92.00 77 .50 78.50 TW. 1/2RT
6 .56 7 .47 8.99 15.02 M WAVE

ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
POST-TEST

TWITCH PT 4.23 3.70 1.88 3.87
TW. TPT 82.00 76 .50 39.50 70.00
TW. RT 55.00 52.50 38.00 51.00
TW. MRTD 35.07 89.79 63.38 102.11
TW. MRTR 35.21 40 .49 12.32 31.69
TW. 1/2RT 114.00 68.00 70.00 93 .50
M WAVE 3.70 2.25 4.97 5.89

FEMALE 5 FEMALE é FEMALE 7 FEMALE8 ISOK. FT

. POST-TEST
2.90 2.11 3.17 4.31 TWITCH PT
55.50 57 .00 61..50 64 .50 TW. TPT
43.50 55.00 44 .00 44 .00 TW. RT
80.99 52.82 89.79 146.13 TW. MRTD
21 .13 7 .04 22.89 33.45 TW. MRTR
86 .50 86 .50 94 .00 80.00 TW. 1/2RT

6.78 7 .66 3.80 9.46 M WAVE



Appendix 37: Isokinetic Trained Evoked Tetanic Peak
Torque and Contractile Properties (100Hz)

1

.81
.81
2 LS

46

.93
.28

94
42

.14
.09

w2 X
.64

37
.37

6

.37
“85
.23
.10
.27
.57
.44
.05

.91
17

ISOK. FT MALE
POST-TEST
TETANUS PT
HZ. 10 23
HZ. 20 21
HZ. 30 26
HZ . 40 25.
HZ, 50 24
HZ. 60 25
HZ. 80 22.
HZ. 100 20.
TET TPT
TET RT
TET MRTD 356
TET MRTR 260
TET/MVC
TW/TET
MALE 5 MALE
24 .41 19
29.97 26
31.54 34
32.58 37
32.41 39
32.41 40
38.97 41
32 93 42
.85
.16
373.59 417
330.15 434
.60

21

.03
.40

g7
.12

MALE 2

10

19 .
25.
93
.89
.76
.37

26
27
28
29

29 .
.81
.34

304.
269.
+59
<11

.17

98

37

19

08
33

MALE 7

17
25
29
31
32

33.
34.
34.
.62
.22
.08

304

321.
72
.14

.90
.89
.63
s 7 1
.58

36
40
58

46

MALE 3

24
28

34

382
330

%
.93
31.
32.
32.
33.
33.
.14
.81
.18
.28
.15
.67
.20

19
23
75
o1
71

MALE 8

16
27

30
30
29

417
208

.07
.72
30.
30.
50
.06
.63
29 .
.40
w15
.03
.51
.50
.24

41
58

11

MALE 4

14
18

23.
23«

22
22
22
22

304.

191

ISOK

.34
.42
02
13
.85
.94
.07
.07
.20
- 13
08
.14
.57
19

s FT

POST~TEST
TETANUS

HZ .
HZ .
HZ .
HZ .
HZ
HZ .
HZ.
HZ .

10
20
30
40
50
60
80
100

TET TPT

TET

RT

TET MRTD
TET MRTR
TET/MVC
TW/TET
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Appendix 38: Isokinetic Trained Evoked Tetanic Peak
Torque and Contractile Properties (100Hz)

ISOK. FT FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

POST-TEST

TETANUS

HZ .
HZ .
HZ.
HZ.
HZ,
HZ .
HZ.
HZ.

10
20
30
40
50
60
80

100

TET TPT

TET

TET MRTD
TET MRTR

RT

TET/MVC
TW/TET

PT
11
15
17
18
18
18
18
18

.82
.03
.64
.59
.42
.68
.16
«25

.42
.17

191
173

.14
.76

.49
.23

13.64
17 .90
20.07
23.11
23.89
24 .85
24 .67
24 .93
.43
.20
278.02
251.95
.71
.15

7
7
9
10

10.

11
11
11

165
112

.12
.30
.64
.60
60
.03
J03
.64
.96
o B
.07
.95
.45
.14

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

13
13
14
21
21
22
20
23

234
182

.29
.90
.34
.98
.89
.24
.33
.54
23
+ 18
.58
.45
.66
<12

VO OVO VOO

.08
.47
.60
.90
.56
.90
.30
A2

v k2
.07

.70
» 13

.26
.23

8.34
15.585
18.33
18.94
19.98
20.50
20.94
21 .37

77
.25
147 .70
191.14
.58
15

14
14
17
17
18
18
18
18

295
208

.51
.86
.38
.98
51
51
.42
25
.17
.09
.40
<O
.48
.24

12.
15«
18
19
20
20
17
18.

86
g9

.59
.90
.85
.07
.55

16

.32
15

269
173

.33
.76

.54
.21

ISOK.

FT

POST-TEST
TETANUS

MZ .
HZ .
HZ .
HZ .
HZ ,
HZ .
HZ .
HMZ. 1

10
20
30
40
50
60
80
00

TET TET

TET

RT

TET MRTD
TET MRTR
TET/MVC
TW/TET
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Appendix 39: Isokinetic Trained Voluntary Isokinetic

ISOK. FT
POST-TEST

ISOK
RAD/
R/S:
R/S
R/S:
R/S:
R/S:
R/S:
R/S:

0
:0
1
1

S:

w

4
5

PT
0

.26
.52
.04
.55
.02
/19
.23

MALE 5
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59
54
46
38
24
18
19
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.00
.00
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.00
.00
.00
.00

ISOK.
POST-TEST

ISOK
RAD/
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

S

Wrr oo

4
5

FT

PT
0
.26
.52
.04
.55
.02
/19
.23

Peak Torque

MALE 1

44
47
33
27
23
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16
17
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.00
.00
.00
.00
.00
.00
.00

MALE &

48
44
45
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31
23
19
18

.00
.00
.00
.00
.00
.00
.00
.00

MALE 2

38
40
30
30
27
19
17
16

.00
.00
.00
.00
.00
.00
.00
.00

MALE 7

38
36
30
24
23
18
18
17

.00
.00
.00
.00
.00
.00
.00
.00

MALE 3

44
45
40
34
27
18
12

7

.00
.00
.00
.00
.00
.00
.00
.00

MALE 8

44
40
42
31
26
19
17
16

.00
.00
.00
.00
.00
.00
.00
.00

MALE

30
31.
36.
30.
28
20
18
16

ISOK.
POST-T
ISOK.

RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:4
R/S:5

WrRrPOO

4

.00

00
00
00

.00
.00
.00
.00

FT
EST
PT
0
.26
.52
.04
.55
.02
/19
.23

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4
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25
18
16
19
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.00
26.
.00
.00
.00
.00
.00
12.

00

00

26
28
26
22
18
16
16
15

.00
.00
.00
.00
.00
.00
.00
.00

22
19
20
15
12
13

.00
.00
.00
.00
.00
.00
12«

9.

00
00

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

25
22
17
17
16
17
13
14

.00
.00
.00
.00
.00
.00
.00
.00

285 .
30.
29.
21.
17.
17.
17 .
11.

00
00
00
00
00
00
00
00

32
31
26
24
20
21
14
10

.00
.00
.00
.00
.00
.00
.00
.00
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30
26
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18
16
19

.00
.00
.00
.00
.00
.00
.00
.00

26
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21
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13

ISOK.
POST-T
ISOK.

RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:4
R/S:5

WrPr OO

.00
.00
.00
.00
.00
.00
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.00
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0

.26
.52
.04
.55
.02
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.23
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Appendix 40:

ISOK. FT MALE 1
POST-TEST
TA EMG
RAD/S:0
R/S:
R/S:
R/S:
R/S:
R/S:

R/S
R/S

P OO0

3
4
5

~26
.52
.04
«55
.02
/19
«23

MALE 5

IsO

R/S
R/S
R/S
R/S
R/S
R/S
R/S

NONNOGOOOO

.68
.04
33
.89
.10
.49
<51
.76

K.
POST-TEST
TA EMG
RAD/S:0

"
-
-
-
-
-
-
"
-

0
o)
1
1
3
4
5

FT

.26
52
.04
« 55
.02
/19
w3

NN O

.25
.98
.44
« 39
13
.33
.36
.61

MALE 6

FEMALE 1 FEMALE 2 FEMALE 3

N0y O (1 ON

gaopbs oot o

.11
.32
.54
.44
.18
.28
«53
.01

13
«33
.24
.48
.35
.94
.29
.75

MALE 2

PERARMADPN

.39
.60
.25
.18
.46
.80
.50
w37

MALE 7

PPN

CORNOONNOOO

.26
.08
.70
.44
26
.86
37
.03

.64
32
.00
.30
.55
.83
.67
.03

MALE 3

11
10
12
9
11
S
8
7

.22
58
.09
D6
.22
.54
.05
.30

MALE 8

WWOmooc N ;!

[PVJN02 [ - N SN S S S N

35
.40
.98
.42
.57
<52
.54
.58

.25
.04
.21
«30
<21
.30
.01
62

FEMALE 5 FEMALE 6 FEMALE 7 FEMALES

COINDO OO O

.83
.30
.90
.28
w2
.66
.75
.32

-
COODNNO D

.41
.89
.70
.40
.94
.80
.74
.90

12.
13.
.09
.70
.70
12.
.86
77

12
12
11

11
9

52
04

60

(=

-
DOV OVVOVO W

.78
.94
.35
.41
.65
«B7
.56
.33

MALE

P OaNNO OO

=

ISOK.
POST-T
TA E

RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:4
R/S:5

WP OO

FEMAL

PP OPOPOOW

ISOK.
POST=T
TA E

RAD/S:

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:4
R/S:5

Wr P OO

Isokinetic Trained Voluntary Isokinetic
TA EMG

4

.28
.98
23
.54
.10
.49
52
.50

FT
EST
MG
0
.26
.52
.04
.55
.02
/19
.23

E 4

.42
.04
.69
2
.68
.74
.14
.31

FT
EST
MG
0
.26
.52
.04
.55
.02
/19
.23

139



Appendix 41:

ISOK. FT
POST-TEST
S EMG
RAD/S:0
R/S:0.26
R/S5:0.52
R/5:1.04
R/S:1.55
R/5:3.02
R/S:4/19
R/5:5.23
MALE 5

.95
1.06
.87

.80

.84

.72

.57

.80
ISOK. FT
POST-TEST

S EMG
RAD/S:0
R/S:0.26
R/S:0.52
R/S:1.04
R/$:1.55
R/8:3.02
R/S:4/19
R/S:5.23
FEMALE 5
.90

.83

.96

.86

.99

.88

.86

.82

S EMG

MALE 1

.64
.59
53
.56
.52
.48
.53
.51

MALE 6

.65
63
.63
56
.62
.66
.65
.46

MALE 2

.31
.41
.26
.26
32
.30
.36
«35

MALE 7

1

91
.93
.84
.82
.59
.91
.90
.07

MALE 3

1.10
.95
77
.54
« B
.69
.69
74

MALE 8

72
.64
.61
«63
.56
.69
.49
.46

Isokinetic Trained Voluntary Isokinetic

MALE 4

71
.90
.86
~82
.78
.60
.61
.82

ISOK. FT
POST-TEST
S EMG
RAD/S

R/S:
R/S:
R/S:
R/S:
R/S:
R/S:

o)

Wr PO

4

:0
.26
.52
.04
55
.02
/19

R/5:5.23

FEMALE 1 FEMALE 2 FEMALE 3 FEMALE 4

4
.62
.63
.61
.56
.42
.49
.71

.68
.61
.62
.61
.56
.60
.61
.51

7L
.63
.61
.63
.80
.40
77
wr

FEMALE 6 FEMALE 7 FEMALES

1.06
1.13
.95
.74
.84
.88
77
« &1

=

.22
.20
.08
« 15
.89
.03
.86
.07

.82
.73
.68
.64
.62
.66
.82
.82

.65

.62

.52

.41

.43

.33

.49

.56
ISOK. FT
POST-TEST

S EMG

RAD/S:0
R/S:0.26
R/S:0.52
R/S:1.04
R/S:1.55
R/S:3.02
R/S:4/19
R/S:5.23
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