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In the August 2019 issue of Techniques, there were some errors/omis-
sions in the Hammer Throw article by Vladimir Strelnitski.  The correc-
tions are listed below.  We regret the errors.

In the beginning of the Section “The mechanical balance…”, two numbers 
are missing: the value of the hammer  velocity, V ~= 30 m/s, and the value 
of the centrifugal force acting on a man thrower,  Fcf ~= 3000 N”.

In the middle of the first paragraph under Figure 3, the text “Thus, the 
hammer will cover and arrive…” should read: “Thus, the hammer will 
cover approximately 90 degrees and arrive…”

In the last two lines of the middle column under Figure 3, the text “…the 
radius of rotation and is the angular acceleration…” should  read: “…the 
radius of rotation and a is the angular acceleration”. 

In the 3rd line of the middle column under Figure 4, the text “...to arrive 
at the azimuth 0 degrees time” should  read: “...to arrive at the azimuth 0 
degrees in time”

The Full Names and Complete Mailing Addresses of the Publisher, Editor 
and Managing Editor are: Sam Seemes, Mike Corn, 1100 Poydras St., Suite 
1750 New Orleans, LA 70163.

 

Techniques is owned by USTFCCCA, 1100 Poydras St., Suite 1750 New 
Orleans, LA 70163.

 

The Average Number of Copies of Each Issue During the Preceding 12 
Months: (A) Total Number of Copies (Net press run): 10,105 (B3) Paid Dis-
tribution Outside the Mails Including Sales Through Dealers and Carriers, 
Street Vendors, Counter Sales and Other Paid Distribution Outside USPS: 
0 (B1) Paid Circulation through Mailed Subscriptions: 10,032 (C) Total Paid 
Distribution: 10,032 (D4) Free Distribution Outside the Mail: 0 (E) Total Free 
Distribution: 0 (F) Total Distribution: 10,032 (G) Copies not Distributed: 73 
(H) Total: 10,105 (I) Percent Paid: 99% 

 

The Number of Copies of a Single Issue Published Nearest to the Filing 
Date: (A) Total Number of Copies (Net press run): 10,144 (B3) Paid Distribu-
tion Outside the Mails Including Sales Through Dealers and Carriers, 
Street Vendors, Counter Sales and Other Paid Distribution Outside USPS: 
0 (B1) Paid Circulation through Mailed Subscriptions: 10,084 (C) Total Paid 
Distribution: 10,084 (D4) Free Distribution Outside the Mail: 0 (E) Total Free 
Distribution: 0 (F) Total Distribution: 10,084  (G) Copies not Distributed: 60 
(H) Total: 10,144 (I) Percent Paid: 99% 

Signed, Sam Seems

 

 

STATEMENT REQUIRED BY TITLE 39 U.S.C. 3685 SHOWING OWNERSHIP, 
MANAGEMENT AND CIRCULATION OF TECHNIQUES, Publication #433, 
Published Quarterly at 1100 Poydras Street Suite 1750 New Orleans, LA 
70163. The business office of the publisher is 1100 Poydras St., Suite 1750 
New Orleans, LA 70163.

CORRECtiON
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Pole 
vaulting
Mechanical goals and 
technical strategies
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Moving the Pole to Vertical. 
The pole must be moved 
from its position at takeoff 
to a vertical position in 

order to best facilitate clearance. This 
means that takeoff forces should be 
directed in a way that moves the pole, 
not just in a way that bends the pole.

Creating Pole Speed. Adequate pole 
speed must be created and main-
tained. Pole speed refers to the speed 
of movement of the pole as it rotates 
about the axis formed by the box to 
a vertical position. Inadequate pole 
speed makes it difficult to get the pole 
to a vertical position and penetrate 
enough to vault well. Excessive pole 
speed denies the vaulter adequate 
time to prepare for bar clearance.

Conserving Horizontal Velocity. 
Horizontal velocity must be conserved 
during—and horizontal movement 
should continue immediately after— 
takeoff. This goal is consistent with the 
above goals. While the pole vault is a 
vertical jump, during takeoff and in 
the moments immediately following 
takeoff, the vaulter should be travel-
ing in a primarily horizontal direction, 
with the conversion to a more vertical 
direction occurring later.

Creating an Appropriate Path of 
the Vaulter. A path of the vaulter’s 
center of mass that creates a chance 
for success must be established. In 
spite of the presence of the pole, the 
paths vaulters display are curved and 
resemble parabolic curves greatly. 
Increasing the height of the curve 
gives a chance to jump higher, but 
mandates increasing the width of the 
base of the parabola, making horizon-
tal components of takeoff critical.

thE pOlE Vault is ONE Of fOuR EVENts 
COVEREd iN thE tRaCk & fiEld aCadEMy’s 
JuMps spECialist CERtifiCatiON COuRsE 
that is OffEREd aNNually.  thE iNfOR-
MatiON CONtaiNEd iN this aRtiClE is 
takEN diRECtly fROM thE COuRsE tEXt.  
additiONal iNfORMatiON aBOut this 
pROgRaM May BE fOuNd at ustfccca.org
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tEChNiCal stRatEgiEs iN thE Vault
Appropriate Takeoff Angles. Elite 
vaulters takeoff at angles of 18-21 
degrees. The accentuated vertical 
component in these takeoff angles 
assists in moving the pole to a vertical 
position.

High Plant. The vaulter’s arms 
should be completely extended prior 
to takeoff. This maximizes the angle 
of the pole to the ground. Starting the 
pole at a greater angle increase the 
chances of moving it to vertical.

Forward Plant. A forward compo-
nent of the plant assists in preserving 
the somersaulting energy of the pole 
established during the pole drop, 
assisting in bringing it to a vertical 
position.

Appropriate Takeoff Location. The 
vaulter should take off from a location 
that places the takeoff foot directly 
under the top hand as takeoff is initi-
ated. This maximizes the vaulter’s 
effective height at this point and 
maximizes the angle of the pole to 
the ground, increasing the chances of 
moving it to vertical

Keeping the Body Extended. Once 
the vaulter leaves the ground and the 
pole is moving toward vertical, this 
rotating system is subject to the Law of 
Conservation of Angular Momentum. 
Decreasing the radius of the system 
insures good rotational pole speed. 
This radius can be minimized if the 
vaulter remains in an extended posi-
tion in the early stages of flight, effec-
tively keeping the vaulter’s mass close 
to the axis of the pole’s rotation.

appROaCh phasE distRiButiON
Drive Phase. Approach phase distribu-
tion in the pole vault approach shows 

a six step drive phase in most instanc-
es, possibly extending to eight steps 
in very long approaches or reduced to 
four steps in very short ones.

Continuation Phase. The continua-
tion phase comprises the remainder of 
the run, and varies in length depend-
ing upon the number of steps in the 
approach.

Transition Phase. The transition 
phase consists of the last six steps. It 
is in these steps that most steering 
occurs and problems associated with 
anticipation of takeoff arise.

ChECkMaRk systEMs
The Starting Mark. Vaulters employ 
a checkmark at the start of the run. 
Some athletes use another at some 
other point in the approach, usu-
ally near the end of the drive phase, 
to ensure consistency. If this mark is 
used, it should not disturb the smooth 
execution of the approach.

thE COaChiNg ChECkMaRk
Mark Location. Most coaches use 
checkmarks in the middle of the 
approach, usually six steps away from 
the takeoff location, at the start of the 
transition phase. This permits them to 
gauge approach accuracy while elimi-
nating the distraction of the steering 
occurring in the last six steps. This 
mark is typically located anywhere 
from 40-56 feet away from the rear 
edge of the box. Better athletes exhibit 
greater displacement and commensu-
rately longer distances here.

Displacement. The coaching mark 
enables monitoring of displacement 
in the steps of the transition phase. 
Greater displacement here, within the 
context of proper running mechanics, 

relates to a greater period of the undula-
tory path of the center of mass. These 
factors are proportional to displacement 
in the jump itself. (see figure)

Visual tRaCkiNg pattERNs
Facilitating Steering. In order to facili-
tate steering, vaulters should be taught 
proper visual focus patterns during the 
approach. Early location and tracking 
of the box are necessary to best enable 
accurate takeoff locations.

Visual Focus Patterns. In order to 
facilitate steering, athletes should be 
taught to look at the box as early in the 
drive phase as head alignment permits. 
During the continuation phase, the 
athlete should see the box peripherally, 
so that the head is not dropped out of 
alignment. This peripheral visual contact 
with the box should continue through 
the plant.

thE staRt
Modifications in the Start. The necessity 
of carrying the pole prevents the vaulter 
from placing the hips higher than the 
shoulders and flexing the hips complete-
ly in the set position. The vaulter should 
lower slightly by flexing the knees and 
hips, while maintaining a more upright 
position of the torso.

Compromises in the Start. These 
modifications in the start compromise 
the vaulter’s ability to forcefully displace 
at the start, as compared to other jump-
ing events. Regardless of this disadvan-
tage, the vaulter should displace as force-
fully as possible in the start.

pOstuRE aNd stEp tRaJECtORiEs
Posture. Neutral alignment of the pelvis 
throughout the vault approach is criti-
cal to performance. Anterior pelvic tilt 
alters takeoff angles greatly and results in 
altered foot placement and deceleration 
at takeoff. These factors not only disrupt 
the takeoff itself, but disrupt the move-
ment and flexion characteristics of the 
pole. Vaulters often sense inherent dan-
ger when pelvic alignment is poor and 
fail to take off.
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POle vAulTing

Step Trajectories. Establishing and 
maintaining the vertical component 
of the trajectories of the steps is criti-
cal to performance. The accentuated 
flight times permit proper execution of 
the plant, and late or incomplete plants 
often result when these push off angles 
become excessively horizontal. These 
vertical trajectories also positively affect 
the movement and flexion characteristics 
of the pole. Vertical shin angles in the 
continuation and transition phases are 
indicative of proper step trajectories, and 
assumption of acute shin angles in the 
transition phase is a common error.

thE pOlE CaRRy 
The Pole Grip. The hands should grip the 
pole slightly wider than shoulder’s width 
apart. The top hand should be posi-
tioned within the assigned grip range of 
the pole. The hands should be positioned 
so that when the pole is held overhead, 
both palms face inward.

The Pre-Carry Position. In the pole 
carry, the top hand should be positioned 
slightly behind the hip. The bottom hand 
should be positioned near the center 
of the chest, with the wrist flexed and 
the forearm oriented vertically to sup-
port the pole from underneath. The pole 
rests on the webbing between the thumb 
and first finger. Both hands should be 
closed loosely. The pole tip should be 
positioned somewhat left of center at the 
start of the run.

The Pole Carry. During the carry, the 
rear elbow should be kept slightly flexed, 
and the bottom arm and hand should 
be kept in position as long as possible. 
Slight vertical oscillations of the pole are 
permissible as an aid in countering lower 
body movements. Forward-backwards 
movements in the sagittal plane are 
likely to disrupt the plant and should be 
avoided.

Mating Push off Trajectories and Pole 
Positions. The relationships between 

push off angles and pole angles through-
out the approach are critical. On each 
step, the pole must be positioned so that 
the push off forces assist in moving it 
appropriately.

Beginning Positions. The approach 
should start with the pole tip high. The 
pole should be aligned approximately 
at 45-60 degrees as the vaulter starts. As 
this push off occurs, the pole should be 
parallel to and close to the chest. The 
pole is also positioned slightly across the 
body for ease in carrying.

Pushing the Pole in the Drive Phase. 
During drive phase, the displacement 
produced by the vaulter’s steps should 
be directed along the axis of the pole so 
that the pole is effectively being pushed 
down the runway. The movements of 
the pole upon push off from each step 
should be upward and outward, with no 
rotation of the pole present.

Continuation Phase Positions. If the 
approach is long enough, at the comple-

kIrby lee IMAge of SPorT
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tion of the drive phase, the vaulter 
should run comfortably, displaying 
proper maximal velocity mechanics with 
the pole at an angle of approximately 45 
degrees.

The Pole Drop. The pole drop should 
begin eight steps from takeoff. The pole 
tip should drop slightly with each step, 
using the top (rear) hand to control the 
drop and the bottom (front) hand as a 
fulcrum. This may require the rear hand 
to move to a position approximately 
6 inches behind the hip. The pole tip 
should be at the height of the vaulter’s 
forehead when the plant is initiated, with 
the top hand slightly behind the hip. The 
bottom hand should not have lowered 
excessively. Dropping the tip too early 
forces postural compromise as the drop 
is decelerated and is a common error. 
Dropping the tip too late forces decelera-
tion while the pole completes its fall.

Modifications in Abbreviated 
Approaches. In short approaches, phase 
distribution and pole drop mechanics 
must be adjusted to allow proper jump-
ing postures and create correct angular 
velocities of the pole.

Lateral Movements. As the tip drops, 
the bottom hand should gradually bring 
the pole laterally to a position parallel to 
the runway.

pREpaRatiON 
thE MOVEMENts Of thE plaNt
The Curl. The plant should be initiated 
as a curling movement, primarily a flex-
ion of the elbow, bringing the top hand 
from a position just behind the hip, up 
the body’s side, to a position near the 
ear. The plant should begin at touch-
down of the third to last step, so that the 
curling action occurs in concert with the 
setup of the penultimate step.

The Press. The plant should be fin-

ished as a pressing movement, extending 
both arms completely so the top hand is 
as high as possible and slightly in front 
of the head. This pressing action occurs 
in concert with the movement onto the 
takeoff step, and should be complete 
prior to grounding of the takeoff step 
and the pole’s impact with the back of 
the box.

Plant Path. During the plant, the pole 
should be kept as close to the body as 
possible to prevent deceleration and 
postural stability problems. The hands 
should act as a couple, moving in unison 

in an upward and forward direction, so 
that pole speed is conserved. The arms 
and the takeoff foot are subject to action-
reaction relationships, so the forward 
component of the plant prevents reach-
ing at takeoff and the resultant decelera-
tion.

Lateral Alignment. At the completion 
of the plant, the shoulders should be 
parallel to the crossbar. The top hand 
should be located above and just in front 
of the acromion process. The lower arm 
should be extended so that the hand is 
above and in front of the opposite acro-

kIrby lee IMAge of SPorT
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mion process. This ensures travel toward 
the center of the pit, proper pole loading, 
and prevents turning about the pole.

Plant Location. The pole tip should 
be placed near the midpoint of the box. 
This allows the jumper to move without 
bearing the weight of the pole, as the tip 
slides to the stopboard. The tip should 
be placed to the left side of the box for 
right handed vaulters (and vice versa), 
to insure proper timing of pole com-
pression.

pENultiMatE MEChaNiCs
Preparation Needs. Elite vaulters nor-
mally display takeoff angles of 18-21 
degrees. These takeoff angles require 
lowering and the presence of typical 
penultimate mechanics.

Path of the Center of Mass. Subtle 
lowering should be initiated in a forward 
and downward direction, with the body’s 
center of mass assuming a level but low-
ered path as the flight phase between 
penultimate and takeoff is entered.

takEOff
Encountering Impact. Takeoff location 
should be adjusted so that the impact 
associated with the pole tip striking the 
stopboard does not occur until the hips 
and shoulders have displaced to a point 
directly over the takeoff foot. Impact 
must occur before the vaulter leaves the 
ground.

thE uppER BOdy
Position at Touchdown. At the instant 
the takeoff foot grounds, the arms should 
be completely extended upward with the 
top hand just in front of acromion pro-
cess. The lower arm should be extended 
so that the hand is above and in front 
of the opposite acromion process. The 
shoulders should be parallel to the cross-
bar. The torso should be oriented verti-
cally. 

Displacement. The shoulders should 
continue to move forward throughout 
takeoff, so that they are significantly past 
the top hand at liftoff. This produces an 
elastic response that is critical to setting 
up a strong succeeding swing phase.

Arm Actions. Throughout takeoff, the 
arms continue to extend upward, and the 
bottom arm provides some resistance 
against the pole’s movement toward the 
body.

thE lOwER BOdy
Position at Touchdown. At the instant 
the takeoff foot grounds, a slight inclina-
tion of the shin and thigh are present. 
The shin angle should be very slightly 
obtuse. The torso should be oriented 
vertically.

Takeoff Movements. During takeoff, 
the shin should rotate to an acute angle, 
preparing it to receive and transmit the 
takeoff forces generated in the hip. This 
rotation should be approximately sym-
metrical with respect to vertical.

Displacement. The hips should con-
tinue to move forward throughout take-
off, so that they are significantly past the 
takeoff foot at liftoff. This produces an 
elastic response that is critical to setting 
up a strong succeeding swing phase.

The Free Leg. The free leg movement 
should be coordinated with the elastic 
response produced in the hip flexor 
muscle group and the extension of the 
hip at takeoff. The free leg is sometimes 
extended slightly in the latter stages of 
takeoff or during flight to slow rotation of 
the vaulter about the pole.

thE swiNg
Swing Quality. The degree of horizontal 
displacement achieved by the shoul-
ders and hips at takeoff and the elastic 
response produced as a result deter-
mines the quality of the swing phase.

Initiating the Swing. The swing is set 
up by the torso moving forward ahead 
of the limbs at takeoff. This sets up a 
powerful, succeeding trailing swing of 
the legs. The body should reach maximal 
extension at the chordline between the 
butt of the pole and the top hand.

Extension. The takeoff leg and top 
arm should remain extended during the 
swing. Extending the free leg slightly 
after takeoff is permissible to delay the 
swing, but is generally indicative of poor 
takeoff mechanics.

The Bottom Arm. The bottom arm 
should continue to apply upward pres-
sure while yielding somewhat in the 
saggital plane, to allow continued move-
ment of the chest.

Finishing the Swing. As the swing 
slows, the vaulter should bend at the 
waist so that the shins come near the 
pole. This bending at the waist should 
occur when the vaulter’s body aligns 
with the chord line between the butt of 
the pole and the top hand.

The First Pull. As the swing slows, to 
assist in the rockback, the vaulter should 
force the top arm downward toward the 
legs, keeping it extended throughout. At 
the same time, the bottom arm should 
flex so that the elbow moves outward 
and the vaulter’s body can move close to 
the pole.

fiNishiNg MOVEMENts
The Extension. As the swing ends and 
first pull ends, the hips should be extend-
ed forcefully so that the body is extended 
and nearly in line with the pole.

Second Pull. The second pull occurs 
as the hip extension ends. The vaulter 
should pull with both arms directly along 
the axis of the pole.

Initiating a Rotation. The positioning of 
the pole diagonally across the body prior 
to the second pull, combined with the pull 
itself, should initiate a rotation that turns 
the vaulter’s stomach to the bar.

The Clearance. In clearance, the vaulter 
should assume a piked position by flexing 
at the waist. This sets up a rotation over 
the bar and a more favorable location of 
the body’s center of mass with respect to 
the bar. In the final stages of clearance, 
after the pole is released, the vaulter 
should lift and rotate the elbows outward 
to avoid contact with the bar. 

POle vAulTing

   

BOO sChEXNaydER, tRaCk & fiEld stRENgth 
& CONditiONiNg COaCh at lOuisiaNa statE 
uNiVERsity, is REspONsiBlE fOR thE dEVEl-
OpMENt Of thE CuRRiCuluM aNd tEXt fOR 
thE JuMps spECialist CERtifiCatiON COuRsE 
Of thE tRaCk & fiEld aCadEMy. tO lEaRN 
MORE aBOut thE tRaCk & fiEld aCadEMy gO 
tO ustfCCCa.ORg. 
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Mental Toughness
Psychologically preparing for competition
MikE dagER aNd daNa fREEMaN

WASHINgToN & lee UNIVerSITy ATHleTIc coMMUNIcATIoNS PHoTo
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As coaches, we are 
always looking for 
ways to enhance 
the overall per-

formance of our athletes. 
Each season, we create 
detailed training schedules 
with the hope of challeng-
ing our athletes to reach 
their physical potential. 
Because we realize the train-
ing can be both physically 
and mentally taxing, we 
make sure to also stress the 
importance of sleep, rest 
and recovery, fueling for 
success, adequate hydra-
tion, and remaining ahead 
of the academic demands of 
being a student-athlete. But 
what are we doing to men-
tally prepare our athletes for 
the competition itself? Can 
we help better prepare our 
student-athletes to adapt 
to changing conditions and 
unforeseen challenges once 
the gun goes off, once they 
step in the throwing circle 
or when they walk onto the 
high jump apron? With the 
ever growing popularity of 
sports psychology, coaches 
and athletes are becoming 
more aware of the benefits 
various forms of mental 
training might have on 
increasing the likelihood of 
athletic success. However, 
due to a limited amount of 
time to work with our ath-
letes, it may seem like add-
ing another component to 
our training routine would 
be nearly impossible. 

WASHINgToN & lee UNIVerSITy ATHleTIc coMMUNIcATIoNS PHoTo
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A coach may even wonder if they are 
qualified to teach skills for enhancing 
the mental aspects of successful sports 
performance. For these reasons and oth-
ers, considering the addition of a mental 
training component may seem both time 
consuming and overwhelming. A grow-
ing body of research suggests top-level 
athletes view mental preparedness as 
vitally important to their overall success, 
and exploring ways to develop mental 
toughness in our athletes is worthwhile. 
We would argue it is not only worth-
while, but also far easier to incorporate 
mental toughness training than one 
might think. In fact, you may already be 
structuring your practices in a way that 
would allow for simple tweaks that could 
offer significant results. 

So what exactly is mental toughness? 
Coaches and athletes often use the term 
to refer to the ability to remain focused 
during competition. Applied sports psy-
chologists have worked to define what 
it means to have “mental toughness” 
for some time. Much of their research is 
qualitative in nature and involves inter-
viewing top-level performers across a 
variety of sporting activities. 

Graham Jones, Sheldon Hanton and 
Declan Connaughton have teamed up on 
several occasions with the goal of better 
defining “mental toughness” and have 
created a framework of their research 
findings. In a 2002 study, the group stat-
ed “mental toughness is probably one 
of the most used but least understood 
terms in applied sports psychology.” 
Hours of interviews and discussions with 
world-class athletes resulted in the cre-
ation of a framework for what it means to 
be mentally tough or have mental tough-
ness. In general, the group states if you 
are a mentally tough athlete, you would 
be able to “cope better than your oppo-
nents with the many demands (competi-
tion, training, lifestyle, etc.) that sport 
places on the performer.” Specifically, as 
a mentally tough athlete you are “more 
consistent and better than your oppo-
nent in remaining determined, focused, 
confident and in control under pressure” 
(Jones, Hanton, Connaughton 2002.)

Throughout a competition, any num-
ber of things could occur to test an ath-
lete’s mental toughness. It is relatively 
easy to observe who gets rattled and 
suffers a drop in performance versus 
who managed to overcome additional 

external stresses associated with a com-
petition. A logical question might be: 
Where is this mental toughness coming 
from? Many assume some athletes are 
just born with mental toughness while 
other athletes aren’t capable of develop-
ing the mental skills needed to overcome 
unforeseen obstacles standing in the 
path toward victory. A landmark study of 
ten world-class athletes, who combined 
had won a total of 32 Olympic medals, 
indicated those athletes ranked mental 
preparation second among coaching 
actions aiding their performance, behind 
only physical/technical training (Gould, 
et. al. 2002). This study and others have 
accelerated an ever-growing interest 
in providing elite-level-athletes access 
to mental training professionals. It is 
becoming more common for profes-
sional sports teams and NCAA Division 
I institutions to have a sports psycholo-
gist on staff. This does not mean imple-
menting impactful mental toughness 
training requires a trained professional. 
In fact, research suggests a few thought-
ful adjustments to regularly planned 
training sessions can provide ample 
opportunity for athletes to sharpen their 
focus during competition. You may be 
thinking, “What changes could I make 
to what we are already doing and what 
are impactful ways to enhance mental 
toughness in athletes?”

In 2008, as a follow-up to the 2002 
study, Connaughton collaborated with 
Ross Wadley, Hanton and Jones to again 
interview some of the top performers 
from the original study. This time, the 
focus of the research was on the “devel-
opment and maintenance of mental 
toughness,” and while their sample size 
was small at just seven athletes, their 
findings suggest these skills can not 
only be learned but are developed and 
enhanced throughout the entirety of an 
individual’s athletic experience. Some 
of the group’s listed practical implica-
tions include: “coaches and governing 
bodies should encourage athletes to be 
aware of the importance of learning from 
significant others (e.g. senior athletes)” 
and that coaches should create “a moti-
vational training climate that exposes 
competitive stressors and encour-
ages friendly rivalry.” Finally, as part of 
their conclusion, they state “it is clear 
from the present findings that athletes, 
coaches and sport psychologists need to 

become cognizant that the development 
and maintenance of mental toughness is 
an extensive process.”

Throughout their 2008 study 
Cannaughton, Wadley, Hanton and Jones 
identified several key mental toughness 
attributes as being reported in the later 
years of sports participation. The four 
attributes we will focus on are the fol-
lowing:

•	 Accepting that competition 
anxiety is inevitable and knowing 
that you can cope with it

•	 Thriving on the pressure of 
competition

•	 Regaining psychological 
control following unexpected, 
uncontrollable events

•	 Remaining fully focused on 
the task at hand in the face of 
competition-specific distractions

Listed among the perceived underly-
ing mechanisms for these attributes are 
“mental preparation,” “social support,” 
“mental imagery,” and “pre-performance 
routines.”

Using the research findings above as 
a guide, it is quite clear top performing 
athletes view mental preparedness (or 
mental toughness) as vital to their overall 
success. Again, when time is a factor and 
physical/technical training is the primary 
objective, it may seem a daunting task to 
add mental toughness training to what 
you are already doing, but it need not 
be. While you may not feel comfortable 
with something as seemingly complex 
as mental imagery, very simple adjust-
ments to what you are already doing can 
help cultivate or enhance the mental 
toughness skills of your athletes. Simply 
changing routines or practicing scenarios 
one might encounter during competition 
could help better prepare your athletes 
to experience greater competitive suc-
cess. 

The following are several examples 
of simple ways to incorporate mental 
toughness skills practice during a regu-
larly planned practice session. Three 
examples each are provided for cross 
country and track and field. The extent to 
which minor changes to already planned 
practice sessions can provide opportuni-
ty to enhance mental toughness skills is 
limited only by one’s imagination. Each 
of the following examples touches upon 
all four of the key mental toughness attri-
butes listed above.



NOVEMBER 2019  techniques     21



22     techniques  NOVEMBER 2019

CROss COuNtRy /  
distaNCE RuNNiNg idEas:
At least once, and sometimes two or 
three times each season, we do a work-
out referred to as the “mystery fartlek” 
session. Athletes are grouped as they 
would be for any workout, and each 
athlete in each group is handed a slip 
of paper. On the slip of paper is some-
thing like “at 14:00 minutes run for 3 
minutes at 3k effort.” Each athlete keeps 
the information on their slip of paper 
to themselves. Pre-workout guidelines 
are very simple: everyone in each group 
should start their watches at the same 
time and leave them running. When a 
teammate makes a move, cover it. When 
your teammate tells you to stop return 
to easy paced running and make sure if 
there was separation among the group, 
then you regroup during this time. 
Since an athlete doesn’t know when a 
surge will occur, how long it will last, or 
at what effort it will be, you are expos-
ing the athletes to real race situations. 
Teammates are helping you prepare for 
competition while acting like a competi-

tor. Additionally, an athlete must trust 
in themselves that they are capable of 
covering the surge. Our athletes gener-
ally enjoy this workout, and the current 
group has requested we do it more often.

We’ve used a workout in the past dur-
ing which we practice some worst-case 
scenarios an athlete could experience 
during a race. This is generally done 
within an interval session during which 
the reps are at least 1000 meters in 
length. Situations we have simulated 
include dealing with a lost shoe (we’ve 
randomly selected an athlete, taken 
their shoe and tossed it to the side of 
the workout loop), a sudden surge in the 
middle of a workout, and being called 
back at the start of a race. The lost shoe 
rep is always interesting as some athletes 
sprint to catch up after fixing their shoe, 
while others try to catch up gradually (we 
may keep track of the time they made up 
and start them behind the group for as 
many reps as it takes them to gradually 
catch up). Decisions one runner makes 
allows for full team discussions during 
the cool-down. For the sudden surge, we 

randomly pick a rep in the middle of the 
workout and drop the target time by sev-
eral seconds to see how they react and if 
they can settle back into the full workout 
target pace on the next rep. At the end of 
the workout, especially if you are letting 
them loose a little bit, is a great time to 
“call them back” after 50 meters because 
another team fell on the starting line. 
Since all of these things could happen 
to our teams in competition, practicing 
them beforehand could prove beneficial.

On occasion, we have incorporated a 
willpower workout in our season train-
ing plan. I first read about willpower 
sessions in Run With The Best, a book by 
Irv Ray and Tony Benson. In the book, 
the authors warn about several factors 
to consider if you are thinking about this 
type of session with your team. Primary 
considerations include being very care-
ful about the timing of the workout as it 
relates to the proximity of your cham-
pionship season, as well as the overall 
workout volume. Interestingly in the 
chapter about the willpower workouts, 
Ray and Benson quote 1500 Olympic 

MenTAl TOugHness

WASHINgToN & lee UNIVerSITy ATHleTIc coMMUNIcATIoNS PHoTo



NOVEMBER 2019  techniques     23



24     techniques  NOVEMBER 2019

Gold Medalist Herb Elliott as saying 
“most athletes think they have reached 
their limits when they are no more than 
70% exhausted.” These types of workouts 
are not for every team, but when you 
have a team capable of a great deal, but 
lacking confidence, it might be worth 
giving these workouts a try. They are 
always more mentally demanding than 
physically demanding, and complet-
ing such a workout has always served 
to boost the confidence of our team. 

We’ve used a format in which athletes 
don’t know how many reps are involved, 
what lengths the reps will be, and the 
effort of each rep. As coaches, it is vitally 
important you have a pre-established 
range for each athlete. For example, you 
hope they do a minimum of X reps, but 
you won’t let them do more than Y reps. 
A few years ago, a former athlete texted 
me about having her first child and let 
me know on the way to the hospital she 
calmed down by telling herself what 

she was about to experience couldn’t 
be more challenging than the willpower 
workout she had done in college. 

Finally, something we haven’t incor-
porated yet, but plan to this fall, is a 
disrupted warm-up scenario. We’ve had 
our fair share of travel related issues 
over the past few seasons. Fortunately, 
those issues have yet to impact the 
actual competition. Inevitably a travel 
issue will impact our meet day arrival 
and our ideal pre-race plans, so we plan 

MenTAl TOugHness
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to practice such a scenario this season. We do a mid-season 
time trial as a workout, and the team gets excited to test 
their fitness. Our normal warm-up routine takes about 50-55 
minutes. When our athletes come out of the locker room 
for this particular workout, we are going to ask them to sit 
down and imagine they are on a bus and that we are arriv-
ing late after being stuck in traffic. For this particular test, 
we are going to cut our warm-up time in half, announcing to 
the group that we need to get moving as soon as the bus has 
parked. We will even designate a place in our stadium as a 
meet-up area to collect bib numbers and pin them on their 
shirts. As coaches, once the scenario is announced, we have 

several options. We can help 
guide the team through some 
initial decisions, we can take 
complete control of the situa-
tion and tell them exactly what 
to do — or we can step back 
and observe the team, quickly 
discuss and make all of the 
decisions. In addition to keep-
ing the team focused on the 
task at hand, team leaders may 
be challenged as other runners 
have different ideas about what 
portions of our warm-up best 
prepares them for the sort of 
intensity of effort required for 
this particular workout.

tRaCk & fiEld EXaMplEs
We all know the look on the 
face of a jumper who is getting 
ready to step on the runway 
in competition, only to real-
ize her coach is at the other 
end of the stadium coaching 
another jumping event. We can 
prepare our athletes for such 
a scenario. Every so often in 
practice, I take a back seat role 
as the coach. I tell the group 
I am not going to coach them 
the next few rounds, but I allow 
them to pick their coach from 
their teammates who will be 
there if this scenario happens 
in a competition. Allowing the 
jumping athlete to pick her 
coach helps reduce the anxiety 
one might feel (e.g., pay atten-
tion to whom the jumping 
athletes pick, are they picking 
their friend, picking the best 
jumper, or picking someone 
with experience they value). 
I do not leave the new coach 
on their own though. I allow 
them to communicate with 
the jumping athlete, but then 
I provide tips to the coach-
ing athlete on how to improve 
communication in the next 
round. I see this as a win/win. 
The jumping athlete practices 
jumping without a “coach” and 
the coaching athlete learns a 
little more about the event and 
how to communicate in a con-
structive way with teammates. 

How would a thrower react 

if an implement she has been 
using all year shockingly 
becomes impounded for that 
competition? Prepare her for 
this experience. If you have 
ordered new implements, sur-
prise your athletes with them 
in practice. Allow them to 
warm-up with what is familiar, 
but make a surprise change 
when you are getting to the 
heart of that day’s throwing 
workout or mini competition.  

A sprints/hurdles coach can 
create several scenarios in a 
practice setting that prepare 
the athlete to be fully focused 
on the task at hand in the face 
of competition-specific dis-
tractions. For example, use a 
starter’s pistol when practic-
ing block starts and prepare 
for false-start scenarios. When 
practicing hand-offs, don’t 
simply have the relay on the 
track alone. Line up other 
incoming and outgoing run-
ners to provide traffic and dis-
traction at the exchange zones, 
even if they are not making 
an exchange. If your competi-
tion day warm-up differs at all 
from your practice warm-ups, 
make sure you practice it. It 
may seem self-explanatory, but 
educate your athletes on how 
to warm-up for each event in 
which they are competing (how 
to warm-up/cool-down when 
there is little time between 
events verses when there are 
hours between events).    

Embrace competition in 
practice. I used to shy away 
from it in practice but now 
am wise to the value it adds. 
The athletes learn how to 
accept and appreciate the 
anxiety/energy that competi-
tion creates and can begin to 
associate competition with a 
positive experience instead of 
a stressful one. Competition 
in practice allows those “gam-
ers” a chance to practice their 
response to competition as 
well. Competition in practice 
can’t always be that the far-
ther throw or the longest jump 
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wins. We add competition to practice 
on occasion, but with a twist such as 
biggest improvement from first attempt 
to final attempt, best execution (a little 
subjective), who can beat their practice 
PR, or by earning the right for “finals” 
by improving upon her first perfor-
mance. Sometimes winning the practice 
is all about bragging rights, but other 
times the champion earns the right to 
be exempt from that days jumping split 
squats (a strong motivation for the ath-
letes I coach). Competition in practice 
can be extremely fun and that energy 
and new-found confidence can be car-
ried over into the next real competition. 

After each practice session including 
some sort of “mental toughness” training 
component, it is important to debrief with 
your athletes. Communicating what they 
learned and what they could have done 
differently if and when these scenarios 
occur is an important part of this process. 

Physical preparation is obviously the 
number one priority, but at the high-
est levels nearly everyone is physically 
prepared. Who better deals with the 
ever-changing and often unpredictable 
obstacles standing in the way of victory 

will often stand a greater chance of com-
ing out on top. Removing some of the 
unknowns of competition by rehearsing 
different scenarios in practice can help 
mentally prepare our athletes for stresses 
they may face during competition. Of 
course, we cannot rehearse every experi-
ence they may encounter, but we can 
give them the confidence and courage 
to handle those unknowns because they 
have built the needed “mental tough-
ness” skills through prior practice experi-
ence. The opportunities to tweak prac-
tice sessions to incorporate a “mental 
toughness” component are limited only 
by one’s imagination. 
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Injuries Happen. Injury is an inherent part 
of track and field participation. One study 
of a NGB’s track & field participants, from 
youth through elite, found that over 60% 

suffered some sort of injury in a calendar year. 
Another study evaluated the types and loca-
tions of injuries occurring in track and field. 
The most common injury locations were the 
leg, thigh and knee, with the most common 
diagnoses being stress fractures and hamstring 
strains. A significant number were overuse in 
nature, and approximately one-third of all the 
injuries were recurrent. Given these statistics, 
it’s apparent why coaches should develop an 
understanding of injuries, and maybe more 
importantly be able to assist in the recovery 
and rehabilitation process. 

Now What? In the case of an acute injury, it 
is important to make quick decisions about the 
proper care of the athlete. For this reason, it is 
recommended that coaches have certifications 
in both CPR and basic first aid. Depending on 
the setting or competition venue, there may not 
be athletic trainers or physicians on site or in 
close proximity. One must be able to know when 
to call 911 or when to transport someone imme-
diately for care. It’s always best to be overly 
conservative versus facing the possibility of mis-
managing a significant injury and the liability 
that comes with it. 

Significant Injuries. The phrase “Check, Call, 
Care” is an easy way to remember the steps 
involved in the management of significant or 
life-threatening injuries. The first step, Check, 
refers to assessing the scene and the victim. 
Secondly, Call means calling 911 and starting 
the emergency response chain. The final step 
is Care. In this step, with the proper training in 
CPR and first aid, the responder begins applying 
their training to the situation. Most importantly, 
do no further harm. If properly trained, the 
responder can be an important care giver before 
the EMTs or responding professionals arrive 
on the scene. It is also important to know the 
emergency action plan for the given practice or 
competition facility and for your employer. 

Non-Life Threatening Situations. In the 
case of non-life threatening injuries, the most 
traditional guideline that has been followed is 
the RICE method. Rest, Ice, Compression, and 
Elevation have been the standard of care for 
acute athletic injuries for years. A recent addi-
tion to this acronym has been protection, lead-
ing to PRICE. This is definitely useful in dealing 
with more serious injuries such as fractures or 
dislocations. These injuries need to be splinted 
and referred to a doctor immediately. If the 
injury is manageable without transportation, 
splinting or referral, then the RICE method is an 
easy acronym to follow for the first 48-72 hours 
following injury. 

Understanding injuries and how to treat them

Injuries 
Happen.
Now What?
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INJURIES HAPPEN. NOW WHAT?

Who Should They See? The sever-
ity of the injury, the organization of the 
sports medicine team and other factors, 
such as insurance constraints, will dictate 
where the athlete is referred to. In cases of 
major injury such as fractures, tendon or 
ligament tears, etc., they need to get care 
immediately. However, in more common 
and less severe injuries, these can be treat-
ed less urgently and may be managed by a 
wider variety of professionals. If over time, 
the injury is not progressing as expected, 
the opinions of other professionals or spe-
cialists should be sought. 

What Must Be Done? Depending on the 
injury, severity and the type of affected tis-
sue, the need for imaging or follow up tests 
will be determined. Often times, in dealing 
with family practice or convenient care/
emergency room physicians, a standard 
x-ray is all that is ordered. However, out-
side of a fracture, this is not going to show 
any tissue other than bony involvement. In 
instances where the injury is more severe 
or involved than a 1st degree sprain or 
strain, or the x-ray is inconclusive, more 
advanced imaging may be ordered. The 
type of imaging needed to make a full 
diagnosis will be dependent on the type of 
tissue the physician suspects to be injured. 
MRIs, bone scans, CT scans and diagnostic 
ultrasound are the most commonly used 
imaging techniques for athletic injuries.

IMAGING AND DIAGNOSIS
Imaging Tools
MRI. MRI stands for Magnetic Resonance 
Imaging. MRIs show soft tissue injuries 
such as tendon, ligament and muscle 
issues. They can also be used to look at 
bony injuries such as stress fractures. MRIs 
use magnetic fields to create cross-section-
al pictures of the tissues being examined. 
There are a few different types of MRIs that 
doctors can used depending on the tissue 
being examined and the detail they are 
looking for. In sports medicine, the most 
common are traditional MRI and a MRI 
arthrogram. An arthrogram involves inject-
ing a dye agent into the tissue that then 
allows for a clearer image to be captured. 

Bone Scans. Bone scans involve inject-
ing a radioactive material that collects 
at sites of increased or decreased bone 
activity such as fracture or stress injuries. 
A bone scan is a two part test that involves 
going in for the injection then returning a 
few hours later for the scan. It does show 
a full body image, so in instances where 

bilateral stress injuries are suspected, it can 
be more efficient than MRIs. 

CT Scans. Computer tomography (CT) 
scan is an imaging method that uses x-rays 
to create cross-sectional pictures of the 
body. Traditionally, CT scans are mainly 
used in the sports medicine realm to evalu-
ate fractures or other bony issues. The 
slices the scan takes between the images 
are closer together than in an MRI scan, 
which allows for a clearer image of issues 
like fracture lines. 

Diagnostic Ultrasound. Diagnostic 
Ultrasound is an imaging technique that 
uses high frequency sound waves to cre-
ate relatively precise images of structures 
or tissues. One unique feature is that the 
diagnostic ultrasound can create dynamic 
images so that the tissue can be moved 
under the sound head and you can see the 
tissue move, versus just a static picture of 
the tissue. While not widely available, there 
are an increasing number of physicians 
in the US who are starting to utilize this 
imaging tool in their evaluation and care of 
musculoskeletal issues. 

Lab Work. If bone health issues, or other 
contributing factors such as mineral imbal-
ances are suspected, the need for blood or 
other lab work may be warranted. In these 
cases, it’s important to note that an ath-
lete’s normal ranges may be outside of the 
ranges shown in general populations. An 
example of this is ferritin. An athlete needs 
a higher level of blood iron than a non-
athlete based on the demands they place 
on their body. 

Diagnosis. Following the physical exam-
ination and/or the imaging of a specific 
injury, the diagnosis of the injury should 
be able to be made. In the case of a unique 
injury, inability to make a diagnosis or the 
need for a specialist’s opinion, a referral 
may be made to come to a conclusive diag-
nosis. Once a diagnosis is made, a treat-
ment plan needs to be established. 

Treatment Plan. Depending on the 
injury, a variety of modalities and treat-
ments can be pursued or used to aid in the 
healing process. It is important that open 
communication exists between all involved 
parties so that everyone is aware of all the 
treatment and various modalities and pro-
fessionals who are involved in the process. 
Like building a workout plan, it’s impor-
tant to understand the logic behind the 
selected modality or treatment, the stimu-
lus it applies to the body, and the body’s 
corresponding reaction to the treatment. 

The emphasis of the treatment plan is to 
support and enhance the body’s ability 
to heal. Goals should then be set for each 
phase of the healing cycle and rehabilita-
tion process. Initial goals should always 
include managing pain and inflammation 
and restoring range of motion. Following 
the accomplishment of these goals, then 
strength, function, and return to play and 
competition goals can be established. 

Psychological Considerations. In an 
injury situation that is going to require 
time out of practice or competition, the 
psychological effect of the injury on the 
athlete must be considered and addressed. 
If these effects and issues aren’t addressed 
through the rehab process, the athlete may 
face fear of re-injury or other issues as they 
return to the track. 

Progressions. As with constructing a 
training plan, putting a treatment plan 
must include goals and progressions. At 
times, it’s easy for medical professionals 
to get stuck in a rut in regards to specific 
therapies and modalities. As goals are 
achieved, athletes must be progressed and 
pushed ahead in the return to competition 
phase. It’s also common for the athlete to 
feel a dependence on the therapy, modal-
ity or therapists as they progress, and this 
dependence needs to be addressed and 
eliminated. There also needs to be clear 
delineation about what each person’s 
role and input is and who is directing the 
plan, as well as constant communication 
in regards to the therapies and modalities 
being used on the athlete. 

MODALITIES 
Modalities. There are numerous modali-
ties that can be used in the treatment in 
athletic injuries. In the last 10 to 20 years, 
the number of these various modalities 
has increased greatly. While some of these 
modalities have extensive research and 
evidence based guidelines to follow, other 
modalities have only anecdotal evidence or 
testimonials to support their usage. 

TYPES OF MODALITIES
Thermal Modalities. The most widely used 
modalities in Sports Medicine are heat and 
cold modalities. These modalities are often 
used due to ease of use and availability. 
They may treat a wide variety of condi-
tions, but are mainly used for inflamma-
tion, pain and soreness. The selection is 
made based on the resultant physiological 
effects.
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HEAT
Heat Therapy. Heat therapy, also known 
as thermotherapy, is the transfer of heat, 
through conduction, convection, and/or 
radiation to tissues of the body. This can 
be achieved through heat packs, hot whirl-
pools and a wide variety of other heating 
modalities. 

EFFECTS OF HEAT THERAPY
• Increased Local Temperature
• Increased Local Metabolism
• Vasodilation
• Increased Blood Flow
• Increased Axon Reflex Activity
• Analgesia
• Increase Tissue Elasticity and  

       Decrease Tone

COLD
Cold Therapy. Cold therapy, also known 
as cryotherapy, is most often achieved 
through ice packs, ice cups, or cold whirl-
pools.    

EFFECTS OF COLD THERAPY
• Decreased Local Temperature 
• Decreased Cell Metabolism
• Vasoconstriction
• Decreased Blood Flow
• Decreased Nerve Conduction
• Anesthetic Effects   

 
Hydrotherapy. Besides the thermal prop-
erties of cold or hot whirlpools, there are 
other benefits of using water as a treat-
ment modality. The hydrostatic pressure 
the water exerts on the body does provide 
some beneficial effects on inflammation, 
healing and recovery. Water can also be 
used to unload an athlete due to the buoy-
ancy it provides during the rehabilitation 
process. 

Electrical Muscle Stimulation. There are 
a very wide variety of modality machines 
that can fall under the blanket term of 
electrical muscle stim. These transcutane-
ous electrical stimulation modalities are 
frequently used in athletic training rooms 
and sports medicine clinics. However, 
there is often confusion based on a variety 
of terms for similar machines and prac-
tices, as well as the purpose of the actual 
treatments. Terminology such as TENS, 
Neuromuscular electrical nerve stimula-
tion (NMES), and electrical muscle stimu-
lation (EMS or E-Stim) is frequently used 
interchangeably and without proper con-
text. Regardless of the terminology, these 

units use alternating current (AC), direct 
current (DC), or pulsitile currents through 
electrodes or probes on the skin to create 
a desired physiological response. Most 
frequently, the actual parameters of the 
treatment are based on the current used, 
the waveform, pulse duration, frequency 
and current modulation. Most muscle stim 
treatments are either focused on modifi-
cation of pain or muscle contraction and 
nerve stimulation. There is a subset of 
electrical stim called microcurrent that, in 
theory, addresses tissue healing at a more 
cellular level. While widely available and 
frequently used, these modalities can be 
quite beneficial, but it is important that 
they are used with a purpose and plan. 

Ultrasound. Therapeutic ultrasound 
can be used to treat a wide range of soft-
tissue injuries. Due to the mechanical 
properties and the forces of sound waves, 
ultrasound is mainly used to address 
soft-tissue injuries. It is mainly used for 
its thermal and non-thermal effects. The 
thermal effects include collagen extensi-
bility, decrease in joint stiffness, reduced 
muscle spasm, increased blood flow and 
modulation of pain. The non-thermal 
effects include increased fibroblast activity, 
tissue regeneration, decreased inflamma-
tion and increased soft-tissue repair. The 
treatment parameters of the treatment are 
based on the frequency, duration, intensity 
and desired physiological response. While 
widely used and beneficial, much like elec-
tronic muscle stimulation, these treatment 
modalities should be used with a plan and 
purpose. 

Iontophoresis and Phonophoresis. 
Phonophoresis and Iontophoresis use 
either electrical or sound waves to push 
medication into a tissue. Iontophoresis 
uses electrical current to drive a 
charged ion of medication into a tissue. 
Phonophoresis uses sound waves to push 
the medication into the tissue. Most fre-
quently, these applications are used for 
anti-inflammatories or analgesic medica-
tions. The use of these modalities can 
be quite effective, but prudent decisions 
about the use of anti-inflammatory or 
other medications need to be made in rela-
tion to the stage of the healing process. 

Intermittent Compression Modalities. 
One modality that is seeing increase in use 
is intermittent compression. Mainly used 
to treat post-injury edema, these units are 
also being used as a recovery modality. The 
three parameters that are adjusted are the 

inflation pressure, on/off time sequence, 
and total treatment times. One of the rea-
sons for the increase in the use of these 
modalities is the increasing concerns of 
use of anti-inflammatories and their effects 
on the healing process. 

Laser. An emerging field in modalities is 
the use of laser based treatments. Mainly 
using low level lasers, also known as cold 
lasers, or other forms of light-emitting 
diodes, these devices are used to treat a 
variety of medical conditions. Parameters 
of treatment vary based on the individual 
unit and manufacturer. Currently, a lot of 
the evidence for their use is anecdotal, but 
there is a growing amount of research into 
their efficacy and the physiological proper-
ties involved in their use in tissue healing. 

Therapy and Soft Tissue Work. Besides 
modality based treatments, there are 
various other soft tissue therapy options. 
Depending on the type of injury and tissue 
involved, there are numerous techniques 
and approaches for treating or performing 
therapy on the injured tissue or body. In 
some instances, these therapies are limited 
to specific licensed and trained profession-
als. Others are taught in clinics and confer-
ences or spread through hands-on training 
or peer-to-peer teaching and discussions. 
It is important to interview the therapists 
before consenting to treatment to establish 
their understanding and experience of the 
treatment being provided and their under-
standing of the sport and athletic demands 
on the body. 

Massage. Massage is the mechanical 
stimulation of soft-tissue via rhythmically 
applied pressure and stretching. There are 
a wide variety of techniques, styles and 
approaches to its application in the sports 
world. It is used for its reflexive, mechani-
cal and psychological effects on the ath-
lete. These effects include decreased pain, 
increased blood flow, increased lymphatic 
flow, decreased muscle tension, soft-tissue 
mobilization, and many others. 

Active Release Therapy. Also known as 
ART in the therapy world, active release 
therapy involves a movement based 
therapy system to address soft-tissue 
restrictions, adhesions and other issues. 
Typically, movement is used to produce 
relaxation using agonist-antagonist muscle 
reflexes, while manual pressure is used 
to eliminate adhesions and restrictions. 
ART is a patented technique that is taught 
in symposiums that teach and certify 
the practitioners in over 500 protocols or 

INJURIES HAPPEN. NOW WHAT?
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movements addressing the various tissues 
and structures of the human body. 

IASTM. IASTM stands for Instrument 
Assisted Soft Tissue Mobilization. A variety 
of tools and techniques fall into this cat-
egory including Graston, Gua Sha, ASTYM, 
fibroblaster, the FAT Tool, SASTYM, etc. As 
the acronym alludes, the purpose of these 
techniques and tools is to mobilize soft-
tissue. These treatments attempt to break 
down adhesions and scar tissue through 
mechanical force, as well as cause physi-
ological responses to decrease soft-tissue 
tension and spasm. A healthy inflammato-
ry response is created and allows the body 
to heal the tissue. There are a wide-variety 
of training and certification methods rang-
ing from no-training required to more 
extensive seminars and conferences. In 
selecting this treatment, the main objective 
is selecting the practitioner who uses the 
technique and assessing their competency 
and experience in using the technique or 
tool and its application in the sport and/or 
injury or issue. 

Myofascial Release. Myofascial release 
therapy involves a variety of specific 
styles and techniques. These techniques 
often use traction and twisting strokes 
that are meant to stimulate the fascia and 

other layers of soft-tissue to release and 
lengthen. 

Dry Needling. A growing field in physical 
therapy and athletic training is dry nee-
dling. Similar to acupuncture, dry needling 
involves placing a filament needle into 
the soft-tissue to create a physiological 
response. Sometimes referred to as west-
ernized acupuncture, it is frequently used 
to treat trigger points, soft-tissue condi-
tions, and pain issues. 

Applied Kinesiology. Applied kinesiol-
ogy therapies involve manual muscle test-
ing, which directs the therapist to tissue or 
the root cause of the pain or dysfunction 
the athlete is experiencing. Sometimes, 
these tests are used to evaluate not only 
the structural factors but also chemical and 
energy field dysfunctions. There are vari-
ous training and realms of practice involv-
ing Applied Kinesiology, so it is useful to 
interview and assess the therapist’s com-
petency before consenting to treatment. 

Autologous Injections. While not truly a 
hands on therapy, there is growing inter-
est in use of legal, autologous injections to 
treat musculoskeletal injuries and issues. 
Most popular is the use of Platelet-rich 
plasma (PRP) in the treatment of muscle 
and tendon injuries. PRP involves collect-

ing blood from the athlete, centrifuging 
it down to separate the plasma, and then 
injecting the platelet-rich plasma back into 
the injury site of the athlete. The theory 
behind these type of injections is that the 
substances that are injected back into the 
athlete either help the body speed up the 
healing process by giving it more of the 
substrates it needs, or by restarting up the 
healing process in tissue that has been 
chronically injured. If these injections are 
pursued, it is best to have an experienced, 
ethical physician administer them under 
diagnostic ultrasound guidance. There is 
ongoing research on the use of administer-
ing stem cells or other autologous tissues, 
substrates or enzymes for healing purpos-
es. Currently, other than PRP, these other 
injections are not clinically approved in the 
United States and have not been allowed 
by USADA or WADA. 

INJURIES HAPPEN. NOW WHAT?
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Sprint Hurdles
Training speed, speed endurance and hurdle  
rhythm for the women’s 100-meter hurdles
MIKE THORSON
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It takes a very special blend 
of speed, speed endurance 
and strength and power to 
be a successful, elite wom-

en’s sprint hurdler. Many of 
the world’s best hurdle coaches 
have traditionally said that 
speed development is the most 
important ingredient in the 
women’s 100m hurdle race.

Many coaches interpreted 
that to mean that there was 
a primary focus on the pure 
speed component. Although 
speed is critically important, 
that is far from the case. Many 
leading hurdle coaches would 
actually place rhythm ahead 
of pure speed as the goal of 
their training programs. That 
will be addressed later. The 
great Jamaican coach, Stephen 
Francis, said an athlete who 
is looking to run 12.90 in the 
short hurdles should be capa-
ble of running 38 seconds in 
a 300-meter time trial. That is 
assuming, he said, the athlete 
can sprint 11.70-12.00 in the 
100-meters. Francis went on to 
say that a hurdler with a goal 
of 12.3-12.4 should be able to 
negotiate a 300 in 36.0.

With that being said, much 
more than pure speed is essen-
tial for a successful women’s 
sprint hurdler. The 100-meter 
hurdles are very complex and 
unique in that no other event 
requires an athlete to execute 
highly technical movements 
under extreme fatigue or an 
exhaustive state. Thus, it is fair 
to say that the biggest contrib-
uting factor to the slowing of 
the hurdler is fatigue.  

The question is this: What 
can be done to alleviate the 
technique breaking down late 
in the race due to fatigue? A 
training program designed 
to train speed, speed endur-
ance and speed endurance 1 
and 2 along with sprint hurdle 
rhythm is the answer. 
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SPRINT HURDLES

Unfortunately, many coaches under-
estimate and sometimes even ignore 
Speed Endurance 1 and 2. This is a 
serious mistake. Those elements must 
be trained along with the other speed 
components and strength and power on 
a year-around basis to develop a success-
ful women’s 100-meter hurdler. 

MARAUDER SPEED PRINCIPLES
Coaches need to have an understand-
ing of the basic speed principles prior 
to designing a training program for a 
female hurdler. The University of Mary 
Speed Principles follow:

1. Sprinting is the result of neuromus-
cular coordination; a motor learning 
process.
• Force production as well as move-

ment and velocity have to be opti-
mal, rather than maximal.

• With higher speeds, the time frame 
becomes smaller for muscle con-
traction and relaxation. Thus, it is 
more difficult for the CNS to dis-
tinguish and coordinate the driving 
forces of extension with antagonistic 
actions of flexion in leg recovery. It 
is very important that the agonistic 
and the antagonistic muscle activi-
ties not hinder one another. 

• Repetition of this neuromuscular 
facilitation in the correct firing 
sequences seems to establish an 
automatic response in performance. 
Only through repetition at high 
speeds can an athlete educate the 
proper muscle to be used and the 
order to be fired. 

• The neuromuscular recruitment 
and activation of motor units (skill) 
is most effectively developed only 
during fatigue-free seconds of 
anaerobic alactic work. A sprinter 
does not only improve performance 
by activating bigger motor units in 
greater quantities, but by synchro-
nizing their activation to produce a 
greater rate of force development. In 
other words, everything must coexist 
or co-occur in the correct order for 
optimal motor firing. 

2. The base training for speed is 
SPEED. Thus, it should be trained year-
around. Neglecting speed training for 
several months of the year is a serious 
mistake. This was often done in the past 
to obtain so-called “base work” prior 
to training speed. “If you train slowly, 

you will be slow.” If you want to be fast, 
train FAST!  Slow running confuses the 
nervous system and ruins the mechanics 
involved in vertical force. 

3. No fatigue can be present when 
speed training is being implemented. 
Athletes must have complete or near 
recovery if the athlete is to receive the 
maximum training effect. An elite level 
athlete needs 24-36 hours of rest or very 
low intensity work prior to a maximum 
speed training session.

4. Develop speed before speed endur-
ance.

5. Increase and decrease intensity 
to continually stimulate the CNS and 
avoid the movement stereotype. In other 
words, vary speeds and train at different 
intensities. Remember that practice does 
not make perfect — it makes permanent. 
Too much and incorrect sprint training 
can lead to “barriers” in speed develop-
ment. Coaches should be very cautious 
training with too many all-out sprints 
attempting to sustain maximum levels 
for too long and repeating over and over, 
etching in a pattern. 

6. Emphasize neuromuscular coordi-
nation over strength and conditioning.

7. Speed should always be trained 
before strength in any session.

8. Acceleration and stride frequency 
do not develop without strengthening 
associated muscles to be fast and power-
ful. 

9. Choose exercises that are specific to 
sprinting. Train for performance and not 
work capacity. Always stress quality over 
quantity and remember that quite often 
“less is more.”

10. It is important to stimulate the 
CNS as frequently as possible. Although 
daily would be ideal, that is typically not 
possible due to the need for recovery 
time for the athlete. 

11. In regards to strength training, 
medium loads with a fast series of rep-
etitions are typically what are needed 
for the sprinter/hurdler. Heavy loads, 
however, will be needed to aid in the 
improvement of the acceleration phase 
where power is needed. Research shows 
strength training with heavy loads will 
produce gains in maximum force pro-
duction.  Remember, however, too much 
work with maximum loads and slow 
speeds will develop muscle memory that 
is non-productive for the sprinter. 

12. Choose multi-joint exercises over 

isolation and single joint exercises, and 
optimally in the same firing sequence 
that a sprinter/hurdler would employ. 

13. Train for muscle balance and 
amplitude of movement. Programs must 
address all muscle groups and balance in 
strength development. Many injuries are 
the result of an imbalance in the antago-
nist muscles. 

14. Address postural needs first and 
foremost. A strong CORE is critical to 
great performance. Remember that the 
best exercise for the core is sprinting!

15. Employ the same group of exer-
cises long enough for a positive training 
effect (4 weeks), but not so long as to 
cause a dynamic stereotype or staleness. 
Athletes and muscles need variety and 
varied stimulus. Remember that speed 
takes time to develop. It is not an “over-
night” process. 

16. Don’t think that strength work 
has to be done in the weight room. Sled 
pulls, Tire pulls, Hill running, Hurdle 
Hops, Multi-Throw/Jumps and Speed  
Circuits can produce some significant 
functional  strength gains.

17. Training can have a huge effect on 
fast/slow twitch muscle fibers. Although 
to a degree this is genetic, training can 
have a huge effect on the recruitment 
and utilization of the correct fibers. Too 
much slow endurance work will recruit 
the intermediate fibers to assume prop-
erties of slow muscle fibers. On the other 
hand, more high intensity training can 
train the intermediate fibers to take 
on the properties of fast twitch muscle 
fibers. Distance runners have a high 
percentage of red fibers (slow). Sprinters 
have a high percentage of white fibers 
(fast twitch) and studies have shown up 
to 40% of these fibers are transitional 
and can be influenced toward red or 
white based on training! Remember, 
“You are what you do.”
SPRINT MECHANICS
Another component that many coaches 
don’t spend enough time training is 
sprint mechanics. Athletes need to 
understand and be taught how to sprint 
before they can develop and improve 
speed. 

Marauder Sprint Mechanics
A sprinter/hurdler is only as fast as their 
mechanics will allow!

The principal mechanic keys/points:
1. The head is held high and level with 
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the eyes looking straight ahead. No rota-
tion of the head with a loose jaw and 
chin down (Head Steady). 

2. The torso is erect and in a position 
of “good” posture. Instruct athletes to 
run tall with chest up. The body will be 
nearly vertical at high speeds (slight for-
ward lean in some cases).

3. The hand of the driving arm comes 
up shoulder level (front-side mechanics). 
Arms should be bent at 90-100 degrees. 
Hands should drive back 6-8” behind the 
hips on the backside. Remember that all 
sprinting is controlled by the arms and 
that the arms precede the legs. Arms 
drive the legs!

4. The shoulders are relaxed, with the 
thumbs up and the elbows turned in 
toward the body. The arms should not 

cross the mid-section. The shoulders are 
relaxed and down — not hunched caus-
ing tightness in the upper body.

5. The hips are high enough above the 
ground to allow the driving leg to extend 
fully to the ground. 

6. The ankle fully extends at the end of 
the leg drive. Good knee lift is essential 
— thigh should be parallel or horizontal 
with the ground. 

7. Concentrate on running smooth — 
no bouncing. 

8. Ground contact should be with the 
ball of the foot, behind or slightly under-
neath the body’s center of gravity with 
an active foot strike. The goal of the ath-
lete should be to impact the ground with 
a foot that is moving backward — think 
of a child riding a scooter or skateboard. 

SPRINT HURDLES

The foot should be pushing backward 
before it impacts the surface. Sprinting 
is a pushing action and not a pulling 
action. Ground contact for 100-200m 
athlete and short sprinter should be ball 
of the foot, 400-800m runner the arch. By 
contrast, the 1500 meter runner will have 
ground contact with the entire foot. 

9. Feet should be straight ahead dur-
ing foot contact and in the dorsi-flexion 
position (toes as close to shin as possible 
— cocked)

10. Avoid excessive rear-side mechan-
ics (actions). Stress high hips. Problems 
associated with excessive backside 
actions:

• Increased recovery time which 
results in slower step-rate (stride 
frequency)

• Increased load on the hamstrings 
which have to assist in the 
recovery process.  Greatly 
increases the risk of injury!

• Decreased knee lift (front-side 
mechanics) because knee lift is 
inhibited when the hips are low 
and there isn’t enough time for 
them to be lifted higher with the 
late recovery. This results in less 
powerful foot contractions.

11. Relaxation: All athletes should be 
striving for relaxation.  Focus on using 
muscles that are required for running 
and stabilization. Even the face should 
be relaxed. More importantly, learn 
to switch off all muscles that are not 
required as much as possible.

SPEED/SPEED ENDURANCE
A coach must understand speed and 
speed endurance before designing a 
100-meter hurdle women’s hurdle train-
ing program. A brief explanation with 
examples of workouts follows:

##Speed Runs of 95-100% intensity 
over 30-60m or up to six seconds of run-
ning. Examples: (1) 2 x 20m-30m-40m 
with spikes from blocks @100% intensity 
with 5 minutes recovery per rep and 8 
minutes for set. Total Distance: 180m (2) 
2 x 3 x 40m with spikes from blocks @ 
100% intensity with 5 minutes recovery 
per rep and 10 minutes for set.  Total 
Distance: 240m

##Speed Endurance Runs of 95-100% 
of maximum over 60-150m or 7-20 sec-
onds of running. Examples: (1)3 x 80m 
@ 95-100% intensity from a four point 
stance with 4-5 minutes rest per rep, 10 
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minutes recovery,  followed by 1 x 150m 
with spikes @ 95-98% intensity. Total 
Distance: 390m (2) 2 x 2 x 150m with 
spikes at 95-98% intensity with 6 minutes 
recovery per rep and 8 minutes recovery 
for set  Total Distance: 600m 

##Speed Endurance 1 Runs of 
95-100% of maximum over 150-300m 
or 20-40 seconds of running. Examples: 
(1)  2 x 200m with spikes @ 95% inten-
sity with 8 minutes recovery per rep , 10 
minutes recovery between set, 1 x 200m 
with spikes @ 95-100% intensity. Total 
Distance: 600m  (2) 2 x 300m with spikes 
@ 98% intensity with 12 minutes recov-
ery per rep  (Second 300 faster than first)  
Total Distance:  600m

##Speed Endurance 2  Runs of 
95-100% of maximum over 300-600m 
or 40 seconds of running or more. 
Examples: (1)  1 x 400 with spikes @ 95% 
intensity (12 minutes Recovery) 1 x 350m 
with spikes @ 95-98% Total Distance:  
750m  (2) 1 x 350m with spikes @ 95% 
intensity (12 minutes Recovery) 1 x 350m 
with spikes @ 98% intensity (second 350 
faster)  Total Distance: 700m

Note: Although frowned upon by some 
authorities, coaches will often want 
to”mix and match” different energy ses-
sions in one training session to obtain 
maximum training benefit. Example: 1 
x 350m with spikes @95% intensity (10 
minutes Recovery) 3 x 150m with spikes 
@ 98% intensity with 6 minutes recovery 
per rep  (Mixing Speed Endurance with 
Speed Endurance 2) Total Distance: 
800m 

HURDLE RHYTHM
Rhythm is the speed which allows hur-
dlers to use their techniques to the maxi-
mum (Brent McFarlane in The Science 
of Hurdling and Speed). The problems 
in the 100-meter hurdles typically occur 
later in the race when the athlete must 
maintain the sprint rhythm. The biggest 
factor that contributes to a hurdler slow-
ing down late in the race is fatigue and 
the resulting inability of the hurdler to 
maintain the rhythm pattern. 

Far too often, there are women’s hur-
dlers who are very successful indoors 
over five barriers, but can’t produce cor-
responding results outdoors over the 10 
barriers. While speed is critically impor-
tant in the women’s 100-meter hurdles, 
rhythm endurance or rhythm mainte-
nance is normally more important and is 

the goal of leading hurdle coaches. 
Hurdle rhythm is trained by using dif-

ferent combinations of hurdles placed 
at lower heights or closer distances (or 
both) and varying recovery periods.  It 
also is gained by training the athlete 
in all forms of speed endurance. Many 
coaches fail to understand this. They fail 
to train the skill and energy systems in 
the same setting. Consequently, many 
hurdlers are great in training and certain 
drills, but can’t reproduce that in a race 
situation where fatigue and sprint hurdle 
rhythm become a factor. 

In a race where nearly all of the com-
petitors take the same number of strides 
(51), it is critical that the hurdler main-
tain an optimal rhythm pattern through-
out all stages of the race. That is typically 
the deciding factor in the 100-meter 
hurdle race. 

One can see very quickly that it is a 
very difficult task to combine technique, 
speed and speed endurance and hurdle 
rhythm into a complete training package 
for the 100-meter hurdler. But it must be 
done if the coach wants to develop a suc-
cessful, elite female hurdler.

A great percentage of training time 
should be devoted to speed and hurdle 
rhythm. Hurdle rhythm that mimics 
competition can be rehearsed in a train-
ing session over any number of hurdles 
from blocks in a race setting using dis-
counted hurdle heights and spacing. 
One of the drills we use is what we term 
tempo hurdles. A description of the drill: 
Set (s) of any number of hurdles done in 
spikes with all out intensity from a three 
or four point start with very adequate 
recovery. The first hurdle is on the 
mark and the spacing is 7.7 meters. The 
hurdles are reduced in height (typically 
30 inches). These modifications allow for 
the correct hurdle rhythm pattern to be 
trained. Example:  2 x 2 x 4 Hurdles @ 30” 
with 3 minutes recovery between reps (5 
minutes recovery between sets). Spacing 
7.7m. 

Coaches should use touchdown times 
and the touchdown charts as much as 
possible to ensure that the correct hurdle 
rhythms are being trained. 

BREATHING MODEL/PATTERN
A breathing model/control pattern can 
certainly contribute to the enhance-
ment of sprint rhythm maintenance 
and endurance for the hurdler. The hur-

dler will establish a specific pattern of 
breathing in the race, with the hurdler 
“blowing out” on hurdles 1, 3, 5, 7, 9 and 
holding the breath the remaining time. 
The breath should be held into the set 
position. Many elite hurdlers use a pat-
tern of “blowing out” on hurdles 1-4-7-
10. Holding your breath creates what is 
known as the Valsalva maneuver, which 
research shows increases blood pressure 
in the carotid artery, facilitating motor 
unit availability/recruitment. It is impor-
tant to “recharge the system” because 
studies have shown that sustained 
maximum motor firing can last for only 
approximately 2 ½ seconds in very elite 
athletes. 

STRENGTH TRAINING
Increased power and strength will cer-
tainly enhance and increase hurdle 
maintenance and assist in sprint hurdle 
rhythm. The best way for hurdlers to gain 
strength is SPRINTING and HURDLING.  
Remember too, hurdling is a form of 
plyometrics. But there are many ways to 
gain sport specific, functional strength 
and power. They include: (1) Weight 
room strength training (2) Plyometrics 
and Bounding (3) Body Weight exercises/
circuits (4) Hill running (5) Multi-Jump/
Throw Med Ball exercises/routines 
(6)Therabands/Cords (7) Resistance 
Training (Sled, cords)

The top lifts for a sprinter/hurdler 
include:

• Squats (Front Squat, Back squat, 
Split Squat, Jump squat)

• Cleans
• Jerks
• Inverted Rowing
• Lunges
• Hamstring Exercises (1) Negative 

Glute Ham Raise (2) Partner Glute 
Ham Raise

TRAINING WEEKS
The following are actual weeks of train-
ing by U Mary women’s hurdlers at dif-
ferent times of the year that illustrate 
how to train pure speed, speed endur-
ance and speed endurance 1 and 2 along 
with sprint hurdle rhythm. 

Week 7-October 23-29
Monday, October 23—12--Hurdle 

Technique followed by Flying 30’s w/
spikes , 1 x 350m w/spikes @ 98% (10-
12) 1 x 200m w/spikes @ 98% Strength 

SPRINT HURDLES
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Training
Tuesday, October 24—3:30 pm—

Warmup, Accels w/spikes , 20 minutes 
Moderate Stationary Bike (Recovery) 
Med Ball Circuit—Blue Circuit 2 x 20 

Wednesday, October 25—Flying 30’s 
w/spikes , 1 x 300m w/spikes @ 98% (10) 
2 x 150m w/spikes @ 98% (6)   Strength 
Training

Thursday, October 26—12—Hurdle 
Technique followed by Flying 30’s w/
spikes

Friday, October 27—Warmup, 10 x 
Priory  Hill (200m Hill) Med Ball Circuit--
Orange Circuit 2 x 20 Reps

Saturday, October 28—REST
Sunday, October 29—Recovery—

Stationary Bike 20 minutes Steady Pace
Note:  For training purposes, 98% is 

basically all out intensity. Recovery is 
noted in parentheses ( ). 

Week 12-November 27-December 3
Monday, November 27—12—Hurdle 

Technique followed by 1 x 300m-150m 
w/spikes @ 98% (12)   Strength Training

Tuesday, November 28—3:30 pm—
Accels w/spikes, Flying 30’s w/spikes,   
Med Ball Circuit-- Go Big Orange  2 x 15

Wednesday, November 29—3:30 
pm—1 x 200m-150m-150m @ 98% w/
spikes (12, 10) 

Thursday, November 30—3 pm—
Hurdle Technique   Strength Training

Friday, December  1—4 x 150m w/
spikes @98% (6)

Saturday, December 2—REST
Sunday, December 3—Recovery—

Warmup, Accels/flats 4

Week 20-January 22-28
Monday,  January 22—2 pm—1 x 300m 

w/spikes @ 98% (12) 2 x 150m w/spikes 
@98% (6)  Strength Training

Tuesday, January 23—12—Hurdle 
Technique, Med Ball Circuit-- Little 
Marauder 2 x 15

Wednesday, January 24—2 pm— 3 
x 40m Blasts from blocks w/spikes fol-
lowed by 1 x 250m @98% w/spikes   
Strength Training

Thursday, January 25—12—Hurdle 
Technique (Light)

Friday, January 26—Pre Meet Warmup
Saturday, January 27—UND 

Invitational, Grand Forks, ND
Sunday, January 28—Recovery—

Stationary Bike—15 minutes Easy

Week 27-March 12-18

Monday, March 12—2 pm—15 min-
utes Stationary Bike Easy, Warmup, 
Accels/spikes   

Tuesday, March 13—2 pm—Hurdle 
Technique   Med Ball Circuit-- Orange 
Circuit 20 Throws

Wednesday, March 14—2 pm—4 x 
200m w/flats @ 85% (4 ½)  Strength 
Training

Thursday, March 15—2 pm—Hurdle 
Technique followed by 1 x 200m w/
spikes @ 98%

Friday, March 16—1 x 350m w/spikes 
@ 98% (10-12) 2 x 200m w/spikes @ 98% 
(8)  Strength Training

Saturday, March 17—REST
Sunday, March 18—20 minutes 

Elliptical (Recovery)

HURDLE TECHNIQUE TRAINING SESSIONS
The following hurdle technique train-
ing sessions demonstrate what the 
University of Mary employs to train the 
following: (1)  speed  (2) hurdle rhythm 
endurance/maintenance (3) Sprint 
hurdle rhythm pattern (4) Acceleration 
(Starts)  (5) Hurdle Technique

Thursday, March 28
1. Sprint-Hurdle Warmup
2. Lateral Walking Lunge
3. Hurdle Hops  3H x 3
4. Accels  4 w/spikes

1. 1 Step Hurdles  5 Hurdles x 3  30
2. Flying 30m x 2   4 point  (Time)
3. Tempo Hurdles   2 Hurdles x 3   30   

First 2 reps with hand weights

1. Resistance Starts w/hand weights 
x 2

2. 8 Hurdles  FS x 1   33-30
3. 5 Hurdles FS x 3   30
Note: For all technique sessions:  

H=Hurdle   FS=from start with blocks, 
HW=Hand weights , All spacing at 8.0m, 
Hurdle Heights are listed, either 30 or 33  

 Note: Touchdown times are used for 
every rep over 4 or more hurdles. 

Tuesday, April 2
1. Sprint-Hurdle Warmup
2. Cone Hops/Squares
3. Standing Long Jumps x 4
4. Accels   w/spikes   4

1. 1 Step Hurdles   4 Hurdles  x 3   30
2. 30m x 2   4-point start
3. Tempo Hurdles  3H x 3   30

1. 2 Hurdles FS x 1  33-30
2. 10 Hurdles FS x 1 33-30
3. 8 Hurdles FS x 2  30
4. 3 Hurdles FS x 2  30

Monday, April 16
1. Sprint-Hurdle Warmup
2. Hurdle Hops  4H x 2
3. Cone Hops ( Big and Small 2)
4. Accels   spikes   4

1. 1 Step Hurdles  4 Hurdles x 2  30
2. 1 x 30m Fly on turn  (Time)
3. 1 x 20m Block Start  (Time)
4. Tempo Hurdles 3 H x 2 w/hw   

33-30-30

1. Fly 20m   (Time)
2. Block Start x  1
3. 2 Hurdles FS x 1   33-30
4. 10 Hurdles FS x 1   30
5. 8 Hurdles FS x 1   33-30  
6. 8 Hurdles FS x 1   30

Monday, April 23
1. Sprint –Hurdle Warmup
2. Squares
3. Hurdle Hops  4H x 2
4. Accels   4   spikes

1. 1 Step Hurdles 5H x 2   30
2. Arms  2 H 2 x Chest
3. 2 x 40m  4-point start  (Time)
4. Tempo Hurdles 3 H x 2   33-30

1. 2 Hurdles FS x 2 w/hw   33-30
2. 12 Hurdles FS x 1 30
3. 10 Hurdles FS x 1  33-30
4. 8 Hurdles FS x 1  30

REFERENCES
Francis, Stephen, Handout:  Breaking 
13.00 Seconds; A Practitioner’s Guide, 
2004

McFarlane, Brent, the Science of 
Hurdling and Speed, 4th Edition, 
Canadian Track & Field Association, 2000

Seagrave, Loren, Conversations, 
Handouts, Clinics

Winckler, Gary, formerly University of 
Illinois, Handouts, Clinics, Conversations

SPRINT HURDLES

   

MIKE THORSON  IS CURRENTLY AN ASSISTANT COACH 
UNIVERSITY OF MARY WHERE HE OVERSEES THE HUR-
DLE EVENTS.  HE IS THE FORMER DIRECTOR OF TRACK 
& FIELD AND CROSS COUNTRY AT THE UNIVERSITY OF 
MARY AND HAS BEEN A REGULAR CONTRIBUTOR TO 
TECHNIQUES.
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beynonsports.com

ucsspirit.com

sportsbyapt.com/sport/track

pitfinishrake.com

proformsports.com

balfour.com

richeyathletics.com 

gillathletics.com

stockmeier-urethanes.com 

directathletics.com

USTFCCCA Supporters

theledrabbit.com

mondoworldwide.com
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connorsports.com

Through their ongoing support of the U.S. Track & Field and Cross Country Coaches Association, these 
companies demonstrate their strong commitment to the sports of Track & Field and Cross Country. The 
USTFCCCA strongly encourages each member to purchase products and services from these supporters.

alterg.com

trainingpeaks.com

mfathletic.com

vsathletics.com

coachesdirectory.com

ucsspirit.com

elliptigo.com

newbalanceteam.com

maxmedals.com

simplifaster.com
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KAREN BOEN
Stonehill College initially hired Karen Boen in 1997 
as a part-time women’s cross country coach. It didn’t 
take long for Stonehill to establish itself as a perennial 
power in both the Northeast-10 Conference and the East 
Region. Nor did it take much longer than that for Boen 
to earn – and accept – new responsibilities as the head 
coach of the women’s track & field program and both 
the men’s cross country and track & field programs in 
1999 and 2000, respectively.

The Skyhawks got their first taste of future success in 
1999 when their women’s cross country team finished 
runner-up in the NE-10. Boen led the Skyhawk women 
to their first conference title in program history the 
following year. From 2000 to 2018, Stonehill won 37 
conference titles under Boen’s watch. The Skyhawk 
women claimed 28 of those titles while the men 
combined for nine in that same time frame.

The Skyhawks captured 13 regional titles (11 of 
those belong to the women) and put together quite 
the streak of NCAA appearances. Stonehill’s women 
have competed at the NCAA DII Championships for 18 
consecutive years, while the men have reached the final 
site 16 times in a row.

Boen also has earned a staggering number of 
East Region Coach of the Year honors. She has been 
honored 27 times by the USTFCCCA, including 14 of 
the past 19 times for women’s cross country and 10 
trophies in the past six years for women’s indoor and 
outdoor track & field.

A number of All-Americans have been coached 
by Boen in cross country and track & field, including 
Corey Thomas, who won the individual title in the high 
jump at the 2011 NCAA Division II Indoor Track & Field 
Championships.

DR. JACK DANIELS
Daniels began coaching at Oklahoma City University in 1961 
after wrapping up an incredibly successful athletic career that 
included Olympic medals in the modern pentathlon at the 
1956 and 1960 Summer Olympics. It was at the end of his stint 
with the Stars that Daniels earned his Master of Education in 
Physical Education and Exercise Physiology from the University 
of Oklahoma in 1965.

The two-time Olympic medalist his doctorate in Physical 
Education and Exercise Physiology at the University of 
Wisconsin in 1969. Daniels served as the head coach of the 
women’s track & field team at the University of Texas from 1969 
to 1980 and then to the University of New Hampshire from 
1980 to 1982 as an assistant.

In 1986 he began a 17 year run as the head coach of the 
men’s and women’s cross country and track & field programs 
at SUNY Cortland. From 1986 to 2004, the Red Dragons won 
eight national titles, finished national runner-up four other 
times, and amassed 31 individual national titles and more than 
120 All-America honors. Daniels was named the NCAA Division 
III Women’s Cross Country Coach of the Century in 2000.

He led the Red Dragon women to seven national titles in 
cross country, still the most of any NCAA DIII women’s program 
– including four in a row from 1992 to 1995. It was that 1992 
team that set the current divisional record for the lowest total 
score at a championship meet with 18 points. 

Following his record-setting stint with the Red Dragons, 
Daniels proceeded to Flagstaff, Arizona, where he was the head 
distance coach at the Center for High Altitude Training on the 
campus of Northern Arizona University from 2005 to 2009. 
During his time in Flagstaff, Daniels penned his book “Daniels’ 
Running Formula,” which detailed his legendary VDOT formula.

Daniels became the head cross country coach at Wells 
College in 2013, a position he holds to this day. 

USTFCCCA Coaches Hall of Fame Class of 2019
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ROLLIE GEIGER
Rollie Geiger began the North Carolina State portion of his 
coaching career in 1979 following a successful run in high school 
coaching in Florida. Within the first two years of being on campus, 
he helped guide the women’s cross country team to back-to-back 
conference (ACC) and national (AIAW) titles in 1979 and 1980.  He 
was named Men’s & Women’s Head Cross Country coach in 1981. 

In 37 seasons as the head coach of the men’s program and 
26 seasons as head coach of the women’s program from 1981 
to 2006, Geiger has led NC State’s harriers to a combination of 
32 conference titles, 10 regional titles, 55 All-America selections, 
and 21 top-10 finishes at the NCAA Championships. His women 
starred on the national stage as they captured three of the 
first five individual titles in meet history and made more team 
appearances at the championships than any other women’s 
program in meet history.

The Wolfpack women came within two points of giving Geiger 
what could have been his first national title as a head coach at 
the 1987 NCAA DI Cross Country Championships. Oregon edged 
NC State by a score of 97-99 despite the Wolfpack putting three 
runners in the top-10 of the individual race (Tuffey, Janet Smith 
and Renee Harbaugh were 1-4-5 in team scoring).

In 2016, the USTFCCCA announced that the NCAA Division 
I Southeast Region Women’s Cross Country Coach of the Year 
honor would be renamed the “Rollie Geiger Award” for his 
incredible achievements.

NC State gave Geiger the reins of its combined track & field 
program in 1984, three years after he took over the same role 
with the cross country program. Under Geiger’s direction, eight 
ACC team championships have returned home to Raleigh, while 
87 different athletes combined to earn a total of 172 All-America 
honors and win four NCAA titles. Geiger is still currently the head 
coach of the men’s track & field program, while Laurie Henes took 
over control of the women’s program in 2019.

BOBBY LANG
When legendary coach Bobby Lang stepped onto Florida 
A&M’s campus in 1953, he probably didn’t think that would 
be the place where he’d spend the next 46 years of his life.

But, that is exactly what happened, as the then student-
athlete would earn his degree from the university while 
playing on a football and track scholarship, then working for 
a year at the FAMU Demonstration School in 1958 following 
graduation, before being offered a full-time position as a 
health and physical education professor.

It didn’t take Lang much longer to teach the Rattlers how 
to strike on the cross country course, as well as on the track 
and in the field.

Lang began directing the men’s programs in 1966 and 
added the women’s duties to his responsibilities beginning in 
1982. Success soon followed for Lang and his programs.

From 1966 to 1999, when he eventually retired following 
an illustrious career, Lang’s teams combined to win 
38 conference championships between the Southern 
Intercollegiate Athletic Conference (SIAC) and the Mid-Eastern 
Athletic Conference (MEAC).

Most of that success came as a member of the MEAC, 
which FAMU joined in 1979 and since then has spent all but 
two years as a member. The Rattlers struck for 29 conference 
titles with Lang leading the charge, with 16 going to the 
women’s programs and 13 headed the men’s way.

Lang became the first coach in MEAC history to complete 
the vaunted triple crown, earning conference titles in cross 
country, indoor track & field and outdoor track & field.

Along with coaching cross country and track & field, Lang 
also headed FAMU’s National Youth Sports Program, a 
government-funded summer athletics program, and served 
as an assistant coach on the football team, most notably 
in 1978 when the Rattlers won the inaugural I-AA (now FCS) 
national championship.

USTFCCCA Coaches Hall of Fame Class of 2019
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JOE PIANE
Piane started coaching cross country and track & field in 1970 as a 
member of the Peace Corps after graduating from Loras College, 
where he was a captain of the Duhawks’ undefeated cross country 
team as a senior. 

After a short stint overseas, Piane returned stateside and enrolled 
at Western Illinois University. It was there that he continued his 
education – and profession – as he assisted the cross country and 
track & field programs while earning his master’s degree in physical 
education. It didn’t take long for Piane to find his way to South Bend, 
Indiana, where in 1974 he was hired by Notre Dame as an assistant 
coach for the track & field program. 

Piane spent one year as an assistant coach before legendary coach 
Alex Wilson retired, and Notre Dame handed the reins of the program 
to his protegé.  He eventually became the second-longest tenured 
athletic coach in school history (Jack Kline coached the baseball team 
for 42 years).

From 1975 until his retirement in 2014, Piane’s men and women 
dominated the conference ranks and were a fixture on the national 
stage. His teams claimed 54 league titles split between the Midwestern 
City Conference (Horizon League) and the Big East Conference. Piane’s 
cross country teams and indoor track & field teams combined for 
28 titles in the former conference, while he won 26 BIG EAST crowns 
spread between each of the six sports he coached.

Athletes coached by Piane totaled 166 BIG EAST individual or relay 
titles between cross country and track & field, while 12 Irish athletes 
were named the Most Outstanding Performer of its indoor and 
outdoor championship meets.

Piane’s programs also left their mark on the national level with 
189 All-America honors over the years: 97 in men’s track & field, 66 
in women’s track & field, and 46 in cross country. All of those All-
Americans in cross country added up to 14 combined top-10 team 
finishes – highlighted by a third-place finishes by his women and men 
in 2002 and 2005, respectively – and two National Coach of the Year 
honors in 1987 and 2001.

DAN STIMSON
The late Dan Stimson started his career as the throws coach 
at the University of Tennessee in 1971-72. Under his tutelage, 
Bill Skinner was ranked third in the world in the javelin. 

Miami (Ohio) was Stimson’s next stop. Over the next 
nine years, he continued to help javelin throwers have 
remarkable success. Rich Elkins, who would eventually 
become Stimson’s first NCAA qualifier, joined the 
Redhawks as a freshman with a personal best in the javelin 
of 195 feet, improving to a distance of 249 feet by the time 
he was a senior.

Stimson became William & Mary’s first Director of Track 
& Field in 1986. The Tribe were unmatched in the Colonial 
Athletic Association (CAA) under Stimson’s direction. William 
& Mary won a staggering 49 CAA team titles, including 35 
alone in cross country – 18 by the men, who won 11 in a row 
between 2000 and 2010, and 17 by the women, who won 
seven in a row between 2003 and 2009. During the 2003-
04 academic year, Stimson became the first coach in CAA 
history to win both cross country titles and outdoor track & 
field titles in the same academic year.

On the national stage, his program compiled 64 All-
America honors between cross country and track & field.

Stimson not only coached athletes, he also mentored 
coaches. In fact, the branches from the Stimson coaching 
tree have spread far and wide over the years. His protegés 
include current Michigan State Director of Cross Country and 
Track & Field Walt Drenth, current George Mason Director of 
Track & Field Andrew Gerard, as well as Alex Gibby and Kathy 
Newberry, both on staff at Harvard University, among others.

Even after his time as director was done, Stimson 
continued to dedicate himself to the Tribe as he spent an 
additional three years as the assistant coach for throwing 
events and another three after that as a volunteer assistant 
with the program.

USTFCCCA Coaches Hall of Fame Class of 2019
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MONDO DUPLANTIS
LSU
Mondo Duplantis, a native of Lafayette, 
Louisiana, had record setting success in 
his only collegiate season. The LSU Tiger 
standout unified the collegiate pole vault 
records and captured his lone NCAA 
title during the indoor season. Duplantis 
saved each of his record-breaking 
performances for the crowd at the SEC 
Championships, where he vaulted 5.92m 
(19-5) with a roof over his head to shatter 
the indoor mark and then 6.00m (19-8¼) 
outdoors to become the first collegian to 
clear a six-meter bar. He ended the year 
with two of the all-time top-10 marks 
indoors and four of the top-10 marks 
outdoors. Duplantis is the LSU’s first-ever 
finalist for the men’s award.  Although not 
factored into the Bowerman, Duplantis 
also claimed the silver medal at the 2019 
IAAF World Track & Field Championships 
in Doha.

GRANT HOLLOWAY 
FLORIDA
Chesapeake, VA native Grant Holloway, 
put an exclamation point on an amazing 
junior year at the NCAA DI Outdoor 
Championships in Austin, TX.  Holloway 
smashed Renaldo Nehemiah’s 40-year-
old collegiate record in the 110 Meter 
Hurdles when he clocked a winning 
time of 12.98. He also carried the baton 
for the collegiate record-setting 4×100 
relay team and closed the meet with 
the fastest leg of the 4×400 at 43.7. He 
ended the outdoor season with four of 
the top-10 marks in collegiate history in 
the 110H. That’s not even counting what 
he did indoors, with national titles in the 
60 and 60H, as well as six of the top-11 
all-time marks in the 60H (including the 
American record and collegiate record 
of 7.35) and matching the 10th best 
performance in collegiate history in the 
60 (6.50). He also placed third in the 
indoor long jump.  Holloway becomes 
the fourth man in the history of The 
Bowerman to be a finalist in multiple 
years.  Like fellow Bowerman finalist 
Mondo Duplantis, Holloway also enjoyed 
great success at the 2019 IAAF World 
Track & Field Championships, claiming 
gold in the 110H.

DIVINE ODUDURU 
TEXAS TECH
Divine Oduduru, a from Ughelli, Nigeria, 
cemented his status as one of the 
greatest sprinters in collegiate history at 
the NCAA DI Outdoor Championships. 
The Red Raider capped an undefeated 
outdoor season in the 100 and the 200 
with a pair of blistering marks to sweep 
the NCAA titles. Oduduru went 9.86 in 
the 100 and 19.76 in the 200 for times 
that both fall in as the second best 
performances in collegiate history by 
.04 seconds. Not only that, but those 
marks gave Oduduru the second fastest 
one-day double in those events in world 
history. On top of that, Oduduru went 
sub-10 and sub-20 on the same day on 
three different occasions in 2019 to 
become just the second man to ever 
accomplish that feat multiple times in 
a single year. Additionally,  Oduduru 
carried was a member of the Red 
Raiders’ the third-place 4×100 relay 
team at the NCAA Championships. 
Oduduru won the NCAA Indoor title 
in the 200 and notched the second 
fastest time in collegiate history in the 
event running 20.08 a few weeks earlier. 
Oduduru is the first finalist in program 
history for Texas Tech and the first 
finalist for the men’s award. 
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JANEEK BROWN
ARKANSAS
Janeek Brown, a sophomore from 
Kingston, Jamaica, put her name 
among the greats in the sport during the 
outdoor season – not just in collegiate 
history, but world history. It was at the 
NCAA DI Outdoor Championships where 
the Razorback hurdler began her climb 
into the record book with a victory in the 
100 Meter Hurdles. She clocked a time of 
12.40, which matched the second fastest 
performance in collegiate history (She 
also owns the eighth and t-10th fastest 
marks on the all-time chart). Brown 
sandwiched that effort with a carry on 
the third-place 4×100 relay team and a 
fourth-place finish in the 200 in 22.40. 
When you combine her time in the 100H 
and the 200, it adds up to the quickest 
single-day double in those events in 
world history, topping the previous mark 
set by Jackie Joyner-Kersee. Earlier 
during the outdoor campaign, Brown 
won the SEC title in the 100H and back 
in March, she placed fifth at NCAAs in 
the 60H. Brown is Arkansas’ second ever 
finalist for the women’s award.

YANIS DAVID 
FLORIDA
Yanis David, a senior from Lamentin, 
Guadeloupe, scored the most combined 
points at the NCAA Championships 
this year for her gender. The Gator 
amassed a staggering total of 34 points 
after winning two individual titles 
(indoor triple jump/outdoor long jump), 
finishing runner-up in the outdoor 
triple jump and a third-place effort in 
the indoor long jump. David registered 
some big marks along the way, too. Her 
best performance in the outdoor triple 
jump, which came in a winning effort at 
the SEC Championships, was 14.35m 
(47-1), the third best performance in 
collegiate history.  At the NCAA Outdoor 
Championships,  David soared 6.84m 
(22-5½) to win the NCAA long jump 
crown and matched the 10th best 
performance in collegiate history. She 
is the only woman in NCAA history 
with top-10 marks in both the outdoor 
long jump and outdoor triple jump. 
David also swept the horizontal jump 
titles at the SEC Indoor & Outdoor 
Championships, something only one 
other woman had done. She is Florida’s 
first-ever finalist for the women’s award.

SHA’CARRI RICHARDSON 
LSU
Dallas, Texas native Sha’Carri  
Richardson, culminated a remarkable 
year at the NCAA DI Outdoor 
Championships. The Lady Tiger 
smashed a 30-year-old collegiate 
record in the 100 when she scorched 
the track to the tune of 10.75 in 
the final and became just the third 
freshman to win that event in 
NCAA DI history. That performance 
came after she anchored LSU to a 
runner-up finish in the 4×100 relay 
and before she finished second in 
the 200 with the fifth fastest mark 
in collegiate history of 22.17. Both 
of her marks in the open events 
were superior to current World 
U20 records. Earlier in the Outdoor 
season,  Richardson became the 
only freshman in SEC history to 
sweep the 100, 200 and be part of 
a winning 4×100 relay team at the 
conference championships. Back in 
March, Richardson placed seventh 
in the 60 at the NCAA DI Indoor 
Championships. Richardson is 
second LSU female athlete to be a 
finalist for the award.

ALL PHOTOS BY KIRBY LEE
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