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This article was inspired by several discussions between 
the author and Yuri Sedykh, widely recognized (certainly 
by the author) as the best ever technician in hammer 
throwing. Yuri insisted that for throwers with limited 

experience, entry should be “flat,” a steep first orbit manageable 
only by mature throwers. Thinking about the physical rationale 
for this recommendation and how it can be combined with Yuri’s 
other recommendations, such as to always keep the low point 
of the hammer “low” (close to the ground), I did some research, 
whose results are presented here. It was difficult to avoid some 
mathematics in the presentation of the results. The readers, who 
are not interested in formal arguments can limit themselves with 
Sections 1, 2, 5, and 6.  

1. INTRODUCTION
Although in any throwing event the release angle is less critical 
for the distance of the throw than the speed of the release, each 
thrower should, of course, try to achieve both – the maximal 
speed and the optimal release angle. I will discuss pluses and 
minuses of two existing strategies of raising the tilt of the orbit 
to the optimal release angle (40 -45°): (1) a gradual rise from a 
relatively steep first orbit, with a “low” low point, and (2) a “flat” 
start, with an elevated low point, and a dramatic steepening of the 
orbit in the subsequent turns. I will argue that the first strategy is 
more promising. I will also present a physical explanation of why 
beginning throwers should not try to start the turns with a steep 
orbit (although they should still keep the low point “low”!) and, 
accordingly, why coaches should put up with a relative flatness 
of the throws by the beginners and rather focus on the gradual 
improvement of the athlete’s ability to accelerate the hammer to a 
high speed while keeping a good connection with it by an appro-
priate countering. Finally, I will discuss the differences between 
the hammer and the weight in what concerns the buildup of the 
orbit tilt. 

2. RAISING THE HAMMER’S SPEED AND  
THE ORBIT TILT SHOULD BE GRADUAL
The thrower builds up a high hammer speed and an optimal incli-
nation of its orbit by performing a complex rotational-swinging-
translational motion.  Such an involved motion requires a high 
precision of execution, which is only possible if the speed of the 

hammer and the inclination of the orbit change gradually from 
turn to turn, without large leaps. The optimal release angle for the 
hammer is ≈ 44° (e.g. Sedykh & Strelnitski 2018). Since the number 
of turns is limited, the requirement of gradualness dictates that 
the inclination of the first orbit of the hammer should not be too 
far from this final value. If, for example, the initial tilt is 30°- 35°, 
the thrower needs to increase it by only 2-3° per turn, taking into 
account that a correctly executed final effort normally allows for a 
greater (~5°) “lift” of the hammer. 

Most of the elite throwers pursue this strategy: they start with a 
relatively steep first orbit and increase its inclination little by little. 
However, sometimes one can see a different technique: a gentle, 
almost “flat” start and a forceful rise of the tilt in the one or two 
last turns. In this strategy, the required rise of the tilt in one turn 
may be as large as ~10°.  According to the law of conservation of 
angular momentum, every circling object “wants” to keep the 
plane of its orbit. Changing the orbit’s plane requires the applica-
tion of a torque. For a change as great as ~10°, especially when the 
speed of rotation is high, a large torque is needed (the required 
torque is proportional to the square of the speed). A precise exe-
cution of the powerful movement that would create a large torque 
in a very short time is a challenge. This explains why the throws of 
athletes exercising this technique are often off sector and/or not 
steep enough.  

To continue the comparison of the tilt raising strategies, let us 
look a little deeper into the geometry of the hammer motion.

  
3. THE GEOMETRY OF THE HAMMER  
MOTION IN A TURN
Virtually every athlete and coach whom I have asked whether the 
string of the hammer lies in the plane of the ball’s orbit, respond-
ed “Yes.” Yet, this is an illusion. 

 Assume that in each turn the ball moves along a plane, circular 
orbit inclined to a horizontal plane at an angle ε (Figure 1). This 
assumption is, of course, a simplification: we ignore non-circular-
ity of the orbit due to the thrower’s travelling across the throwing 
circle, and we ignore the steepening of the orbit during a turn. 
However, the distortion of the reality due to these simplifications 
is probably not too serious. While the ball moves from the low to 
the high point, the thrower travels by about one foot in the direc-

Hammer:
THE TILT OF THE ORBIT

Best strategies for both beginning and experienced throwers
VLADIMIR STRELNITSKI
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tion of throwing, which is less than 10% of 
the orbit’s diameter. As to the steepening 
of the orbit, we argued in the previous sec-
tion that in good technique the steepening 
should be gradual and thus the change of 
the inclination during a turn should not 
be large. 

Let us consider the motion of the ham-
mer’s ball in the reference frame that 
rotates together with the ball around the 
axis ARH (Figs. 1 and 2). In this reference 
frame, the ball is at rest. In other words, 
it is in static equilibrium, which requires 
the sum of all the forces acting upon the 
ball to be zero. Let us focus on the ascend-
ing, “inertial” part of the orbit, where 
the thrower doesn’t apply substantial 
forces to accelerate the hammer. There 
are then three forces acting on the ball 
(Figure 2): the centrifugal force Fcf

 (Sedykh 
& Strelnitski 2018; Strelnitski, 2019), the 
weight of the ball W, and the countering 
pull (-F

p
) applied by the thrower. To zero 

the sum of these three forces, the counter-
ing force -F

p
 must be equal in magnitude 

and opposite in direction to F
p
 – the sum of 

the other two forces, F
cf
 and W. Using this 

condition and the geometry presented in 
Figs. 1 and 2, it can be shown that the tilt 
of the ball’s orbit is approximately given by

 

where γ1 is the angle of inclination of the 
wire to a horizontal plane at the low point 

of the ball, L is the length of the “cable” 
(wire-plus-arms) connecting the body of 
the thrower with the hammer’s ball, Ω 
(revolutions per second) is the angular 
speed of the ball at the low point, and g = 
9.81 m/s2 is the acceleration of gravity. 

Since an angle is in a direct relationship 
with its tangent, equation (1) states that 
the tilt ε of the ball’s orbit is always smaller 
than the tilt of the wire at the low point 
(γ

1
). This means that the wire (and the 

arms of the thrower) move along a conical 
surface that is always above the plane of 
the ball’s orbit (Figure 1). 

The difference between ε and γ
1 
is 

caused by the second term in the right 
hand side of equation (1). This term is 
close to the ratio of the weight of the ball 
mg to the centrifugal force acting on it, 
4π2 π2mr, where r is the radius of rota-
tion [see equation (5) below] and m is the 
mass of the ball; the mass cancels in the 
ratio. In this ratio, g and Ω are constants; 
L and γ

1
 are also constant for a concrete 

thrower, because they are determined 
by the anthropometric parameters of the 
thrower and his or her technical style. In 
particular, γ

1
  is determined, besides the 

anthropometric parameters of the thrower, 
by the chosen height h of the hammer’s 
ball above the ground at the low point 
and by the angle β of the thrower’s lean-
ing forward in the entry (Figure 2). The 
angle α that measures the deepness of the 

FIGURE 1. THE GEOMETRY OF THE HAMMER MOTION IN A TURN, IN THE APPROXIMATION OF A PLANE, CIR-
CULAR ORBIT OF THE BALL. ARB IS THE AXIS OF ROTATION OF THE THROWER’S CENTER OF MASS, AND ARH 
IS THE AXIS OF ROTATION OF THE HAMMER’S BALL. THE BROKEN GREEN LINE SHOWS THE PROJECTION OF 
THE BALL’S ORBIT ONTO THE PLANE OF THE FIGURE. THE WIRE AND THE ARMS DESCRIBE A CONICAL SUR-
FACE ABOVE THE PLANE OF THE BALL’S ORBIT.

thrower’s sitting back is predetermined by 
the requirement of the balance of forces and 
torques in the “neutral” position (see Section 
A3.2 in Sedykh & Strelnitski, 2018). Thus, the 
only “free” parameter in equation (1) is the 
speed of the hammer at the low point, Ω. 
Every thrower strives for as high Ω as pos-
sible, but the level of the athlete’s technical 
skills limits the maximum achievable value of 
Ω that does not impair the rest of the throw. 

Graphically, the dependence of ε on the 
achievable value of Ω is presented in Figure 
3. The two plots on the graph were calculated 
using equation (1) for two values of γ1

, 40° 
and 20°, and for the typical value of L ≈1.8 m. 
Calculations of the mechanically balanced 
“neutral” position (using the numerical 
model described in Section A3.2 of Sedykh & 
Strelnitski, 2018) show that the two chosen 
values of γ

1 
correspond, respectively, to the 

height of the low point above the ground h≈ 
0.2 m (“low” low point) and h≈ 0.7 m (“high” 
low point), for both the typical male and the 
typical female thrower, moderately leaning 
forward in the entry (β=15°). It is seen that the 
tilt of the sustainable first orbit monotonically 
increases with the increasing value of Ω. Elite 
throwers accelerate the ball in the entry up to 
≈1.9 revolutions per second (the linear speed 
of the ball ≈20 m/s), and it is seen in Figure 3 
that, in this case, the tilt of the ball’s first orbit 
approaches the tilt of the wire at the ball’s 
low point. For a “low” (0.2m) low point, ε can 
be as large as ~35°, but for a “high” (0.7m) 
low point, the maximum value of ε is still 
small (~15°). If the throw starts with as small 
ε as  ~15°, it will be problematic to increase it 
to 35-40° in the remaining 2-3 turns. This is a 
strong argument in favor of practicing a “low” 
low point for an experienced thrower.

However, for an inexperienced thrower, 
who cannot develop a high speed of the ham-
mer in the entry, keeping the low point “low” 
is even more important. Beginners need up 
to 2 seconds to complete the first turn, i.e. for 
them Ω can be as slow as ≈ 0.5-0.6 revolutions 
per second. Figure 3 shows that, with Ω this 
small, the 0.7m low point will not allow the 
thrower to create any positive inclination of 
the orbit, i.e. make the high point higher than 
the low point. It is seen in Figure 3 that even 
with the “low” (0.2m) low point, the begin-
ner will not be able to create the first orbit 
steeper than ≈20°. Only after the technical 
skills of the thrower will have grown enough 
to allow him/her to complete the first turn in 
less than ≈1.3 seconds (i.e. after achievable 
Ω will exceed ≈0.8 revolutions per second), 
will the achievable steepness of the first orbit 
approach ≈30°, but only with a “low” low 

1.





14     techniques  AUGUST 2020

HAMMER

point. 
When an inexperienced thrower tries to 

make the first orbit steep regardless of a 
low speed of the hammer, he/she pulls the 
hammer in a direction different from the 
only correct direction that secures a stable 
plane orbit (i.e. the orbit whose ascending 
part satisfies the balance condition for the 
three forces mentioned above). What the 
thrower typically does, is trying to make 
the line of the hammer at the high point 
as steep as it is at the low point. However, 
using the geometry of Figure 1, it is easy to 

show that, for a plane circular orbit, the tilt 
of the wire at the high point, γ2

, is always 
smaller than γ

1
: 

When the speed of the hammer is low, 
then, according to equation (1), the dif-
ference (γ

1
- ε)  is large, and, according to 

equation (2), γ
2
  is then considerably small-

er than γ
1
. For example, for the 0.2m low 

point, γ
1
  is ≈ 40°, but if Ω is smaller than 

≈0.65 revolutions per second, γ
2
 turns out 

FIGURE 2. FORCES EXERTED ON THE HAMMER’S BALL AT THE LOW POINT OF ITS ORBIT, IN THE REFER-
ENCE FRAME ROTATING TOGETHER WITH THE HAMMER.  FCF IS THE CENTRIFUGAL FORCE; W IS THE 
WEIGHT OF THE HAMMER; FP (THE SUM OF FCF AND W) IS THE PULL EXERTED BY THE HAMMER ON 
THE THROWER. THIS PULL IS COUNTERED BY THE EQUAL AND OPPOSITE PULL (–FP) ON THE HAMMER 
FROM THE THROWER, WHICH CREATES A TENSION IN THE “CABLE” (WIRE-PLUS-ARMS) CONNECTING 
THE THROWER WITH THE HAMMER’S BALL.

FIGURE 3. THE SUSTAINABLE TILT OF THE FIRST ORBIT OF THE HAMMER’S BALL AS A FUNCTION OF THE 
ANGULAR SPEED OF THE BALL AT ITS LOW POINT.

to be negative, which means that keeping 
a stable plane orbit of the ball requires the 
wire of the hammer (and the arms of the 
thrower) to be below the horizontal, when 
the hammer is around its high point. Even 
for Ω ≈1.0 revolution per second (a thrower 
of moderate experience), γ

2
  is still ≈13° 

smaller than γ
1
, i.e. the wire of the hammer 

and the arms of the thrower must move 
considerably “flatter” around the high 
point than around the low point. 

  
4. THE CABLE FORCE AND THE CONNECTION  
OF THE THROWER WITH THE HAMMER
The forces F

p
 and (-F

p
) pull in opposite 

directions the link (wire-plus-arms) con-
necting the thrower with the hammer’s 
ball (Figure 2). This creates tension in the 
link, the “cable force,” whose magnitude is 
equal to that of F

p
 or (-F

p
). The magnitude 

of the cable force changes during the turn, 
because it is determined by the changing 
projection of W and F

cf 
on the direction of 

the wire.  In addition, the magnitude of F
cf 

itself changes during the turn. In particu-
lar, it decreases on the ascending part of 
the orbit because the centrifugal force is 
proportional to the square of the speed of 
the ball, and the speed is reduced by grav-
ity when the hammer rises. 
It is easy to show, from the law of conser-
vation of energy, that when the hammer 
has risen from the low to the high point, 
its linear speed has been reduced by grav-
ity to

 
where V

h
 and V

l 
are the speeds of the ball 

at the high and the low point, respectively. 
Taking into account this decrease of the 
speed and considering the projections of 
the centrifugal force and the weight onto 
the wire, we obtain the following equations 
for the cable force at the low and the high 
point:

   

where 

  

is the radius of the hammer rotation 
(Figure 2). 

Calculations using equations (4) show 
(Figure 4) that the cable force at the high 
point can be considerably smaller than 

2.

3.

4.

5.
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that at the low point, and that this drop of the hammer tension 
on the ascending part of the orbit depends on the speed of the 
hammer at the low point. The blue plots in Figure 4, for a “low” 
(solid curve) and a “high” (broken curve) low point, show that 
when the speed of the hammer at the low point is very low, 
the drop of the cable force is small. It is because at these low 
speeds the sustainable orbit is almost horizontal, and thus the 
ball does not lose much energy rising from the low to the high 
point. With the rise of the low point speed, the tilt of the orbit 
increases, and the ratio F

pl 
/F

ph 
increases too. It reaches a maxi-

mum at relatively low speeds (0.7-0.8 revolutions per second) 
and then drops again, toward higher speeds. The value of F

pl 
/

F
ph 

 at the maximum depends on the elevation of the low point. 
For the 0.2m low point, the force ratio at the maximum is as 
large as ≈ 2.5, but for the 0.7m low point it is much less, only 
≈1.2.

A strong variation of the cable force creates a problem for 
a beginner practicing a “low” low point. Because of the con-
siderable decrease of the hammer pull on the ascending part 
of the orbit, the thrower can lose the connection with the 
hammer. Depending on the forces applied by the thrower to 
the hammer when the connection weakens, the hammer will 
either drop down or soar up from the stable orbit, and this may 
impair the rest of the throw. 

A solution is in the correct countering of the hammer by an 
appropriate positioning of the body – sitting more on the right 
leg before the transition from the double support phase to 
the single support phase; “opening” the torso when the ham-
mer moves from the azimuth 90° to 180°; and collapsing the 
left knee when the left foot rolls from its outer edge to its ball. 
Especially important is to keep the arms low enough to allow 
the hammer to follow the relatively flat orbit corresponding to 
its low speed. 

Entering the first turn with a “high” low point seems to be 
an easier solution of the problem, because, in this case, the 
drop of the hammer tension on the ascending part of the orbit 
is much smaller (Figure 4), and thus it is easier to keep a good 
connection with the hammer during the turn. However, the 
sustainable inclination of the first orbit is, in this case, consid-
erably smaller, only 10-15°. As it was pointed out above, this 
forces the thrower to raise the tilt of the orbit by large amounts 
in the last one-two turns, which is technically challenging and 
decreases the accuracy of the (low point)-(high point) direction 
and thus the accuracy of the throw direction.   

Another shortcoming of the “high” low point is the high 
horizontal component of the centrifugal force acting upon the 
hammer and pulling the thrower out. The red plots in Figure 
4 show the force of the horizontal pull for the “low” and the 
“high” low point, for a men’s hammer (m = 7.26 kg). It is seen 
that, for any speed of the hammer, the pull is stronger when 
the low point is high. This makes the countering of the ham-
mer more difficult for the thrower. Note that the horizontal 
pull from the hammer can be very strong already in the entry. 
According to Figure 4, in an elite throw (the angular speed in 
the entry, Ω ≈ 1.8-1.9 revolutions per second), the force of the 
horizontal pull can already exceed the weight of the thrower (~ 
1000 N). 

5. IT’S A LITTLE DIFFERENT FOR WEIGHT THROWING…
Although the basic techniques of weight throwing and hammer 
throwing are similar, there is an important difference in the 
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recommended elevation of the low point.  
Equation (1) states that the inclina-

tion of the orbit of the implement’s ball is 
determined by the inclination of the wire 
of the hammer at the low point (the first 
term on the right-hand side of the equa-
tion) and by the competition between 
the ball’s weight and the centrifugal force 
acting on it (the second term on the right-
hand side). It was argued above that the 
low point of the hammer should always be 
“low,” near the ground, because this allows 
the thrower to create the maximally steep 
first orbit of the hammer’s ball (compat-
ible with the entry speed of the hammer), 
which facilitates a smooth rise of the tilt 
afterwards. It is convenient that because of 
the considerable length of the hammer, its 
angle with the horizontal at the low point 
(the angle γ1

  in Figures 1 and 2) can virtu-
ally never be too steep (i.e. exceed ≈45°), 
even if the low point is near the ground 
and the thrower is 2m tall. 

The situation is different for the weight. 
Its chain is short, and the simple sug-
gestion that works for the low point of 
the hammer – to keep this point close to 
the ground – doesn’t make sense for the 
weight. Numerical modeling of the force 
and torque balance at the low point shows 
that for both male and female weight 
throwers the optimal (allowing for the 
steepest first orbit) elevation of the ball 
at the low point is between 0.5 m and 

0.9 m, depending on the anthropometric 
parameters of the thrower. Every weight 
thrower should find, by trial and error, his/
her optimal low point elevation within this 
interval. However, a good practical recom-
mendation is: let the ball of the weight be 
as low at its low point as possible without 
weakening the connection between the 
thrower and the implement (the tension 
in the chain-plus-arms), which requires a 
good countering by a sufficiently deep sit-
ting back in the entry. If this condition is 
fulfilled, one can expect a stable first orbit 
inclined at 15°- 20° to the horizontal with 
the entry speed achievable for the begin-
ners. The sustainable first orbit tilt will 
grow as the speed of the entry increases 
with training. However, only the 20-25-m 
weight throwers can handle a stable first 
orbit as steep as 30°- 35°. 

6. CONCLUSIONS 
The best strategy of creating an optimal 
projection angle (40°-45°)  at the release of 
the hammer is to increase the inclination 
of the orbit gradually, by a small amount 
in each turn, which requires a rather steep 
first orbit. It is demonstrated above that 
the achievable maximal tilt of the first orbit 
is in an inverse relationship with the eleva-
tion of the low point above the ground 
(compare the solid and broken curves in 
Figure 3), and, because of the competition 
between the weight of the ball and the 

FIGURE 4. THE RATIO OF THE CABLE FORCE AT THE LOW POINT OF THE HAMMER TO THAT AT THE 
HIGH POINT (BLUE CURVES) AND THE HORIZONTAL COMPONENT OF THE CABLE FORCE AT THE 
LOW POINT (RED CURVES). THE SOLID CURVES ARE FOR THE “LOW” LOW POINT AND THE BROKEN 
CURVES ARE FOR THE “HIGH” LOW POINT.

centrifugal force acting on it, the achiev-
able maximal tilt of the first orbit is in a 
direct relationship with the speed of the 
hammer at the low point (Figure 3). This 
brings us to two conclusions: 

(1) the low point of the hammer’s 
ball should always be “low” (close to the 
ground), starting with the entry into the 
first turn, and

(2) the speed imparted to the hammer 
in the entry should be as high as possible 
without a negative impact on the execution 
of the rest of the throw. 

The latter requirement explains why 
relatively “flat” throws are normal for 
beginners: they cannot develop a sustain-
able high speed in the entry, i.e. the speed 
that will not negatively impact the con-
nection of the thrower with the implement 
(the tension in the wire and arms) in the 
rest of the throw. The steepness of the first 
orbit and, accordingly, the steepness of the 
release, will grow naturally, together with 
the growth of the speed achievable for the 
athlete. 

These conclusions extend to the weight 
throwing, except for one: the low point 
should not be close to the ground. It 
should still be as low as possible without 
weakening the connection (weakening the 
tension of the “cable” between the thrower 
and the implement,) which is secured by 
sitting back deeply. The numerical model-
ing of the force and torque balance shows 
that the optimal low point elevation for 
both male and female weight throwers 
is somewhere between 0.5 m and 0.9 m, 
depending on the anthropometric param-
eters of the thrower. Its concrete value 
should be found individually, by trial and 
error.  
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Nutrition Behavior 
and Sport

Understanding obstacles to healthy eating and solutions for habitual change
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Food is a necessity, but most peo-
ple in the United States lack an 
understanding about nutrition. 
This may be because people in 

the United States are not formally edu-
cated about nutrition’s associated sci-
ences and health benefits/consequences 
throughout their childhood or adoles-
cent years. One study found adolescent 
athletes pay little attention to nutrition 
and largely underappreciate their protein 
and calorie needs (Bingham, Borkan, 
& Quatromoni, 2016). This may be due 
to the lack of nutrition knowledge, as it 
is during the adolescence and/or early 
adulthood stages of life in which many 
student athletes discover the topic of 
nutrition. That discovery begins to devel-
op into a curiosity for sports nutrition 
and eventually evolves into a quest to 
acquire insatiable amounts of knowledge 
about the ergogenic benefits of sports 
nutrition. We know unhealthy behaviors 
and nutrition misinformation can set an 
athlete on a path that could undermine 
athletic performance, contribute to 
sports injuries, and have serious health 
consequences (Bingham et al., 2016). A 
major problem among athletes is they 
are aware of their poor dietary behaviors, 
but their behavior in making a positive 
nutritional choice is impeded (Robbins, 
Madrigal, & Stanley, 2015). This is 
clearly a behavior in athletes’ control 
(Robbins et al., 2015). Madrigal, Wilson, 
& Burnfield, (2016) found a gap exists 
between nutritional knowledge and eat-
ing behavior in college student athletes. 
The purpose of this article is to expose 
challenges faced by athletes (and coach-
es) regarding sports nutrition behavior 
and to reveal possible approaches in 
which athletes and coaches can modify 
the athlete’s sports nutrition behavior. 
The following questions guided the lit-
erature search: Why is sports nutrition 
practice not seen as a primary focus in 
sports programs? Why do many athletes 
who know of proper nutrition fail to 
consume the more healthful and perfor-
mance enhancing choice?

KNOWLEDGE OF NUTRITION
Why is sports nutrition practice not seen 
as a primary focus in sports programs? 
Student athletes and their coaches often 
overlook the sports nutrition compo-
nent of a training program (Andrews, 

Wojcik, Boyd, & Bowers, 2016). One 
possible reason for this is because they 
may not know enough about the topic 
of nutrition to intelligently incorporate 
it into their program. Plenty of research 
has demonstrated both athletes and 
coaches lack knowledge in nutrition 
and sports nutrition areas. Saribay & 
Kirbas (2019) conducted a study on 495 
adolescent athletes to determine the 
nutritional knowledge of adolescent 
athletes engaged in sports at the high 
school level and concluded the majority 
had low nutritional knowledge. Another 
study found adolescents and coaches 
do not have the nutrition knowledge 
to practice sports nutrition (Bingham, 
Borkan, & Quatromoni, 2016). When 
125 Division I student-athletes were 
surveyed on their sports nutrition knowl-
edge, 113 of them were found to have 
inadequate sports nutrition knowledge 
(Andrews et al., 2016). Madrigal, Wilson, 
& Burnfield (2016) found NCAA division-
I student-athletes to have a substantial 
lack of nutritional knowledge. In a study 
performed on 535 high school soccer 
athletes, Manore, Patton-Lopez, Meng, 
& Wong (2017) found athletes had a lack 
of sports nutrition knowledge and incor-
rect beliefs regarding sports nutrition. 
Danaher & Curley (2014) conducted a 
study on 5 Canadian, university level 
coaches regarding their sports nutrition 
knowledge and found coaches still made 
sports nutrition recommendations to 
their athletes in spite of a low level of 
sports nutrition knowledge. Wrestling 
is a sport known for unhealthy weight-
loss and weight-management practices. 
Visiedo & Palao (2017) showed that 
under-18 wrestlers have no solid knowl-
edge about nutrition. Jacob, Lamarche, 
Provencher, Laramee, Valois, Goulet, 
& Drapeau (2015) found high school 
coaches to have low nutrition knowledge 
emphasizing the need for more adequate 
education in this area.

THE NEED FOR NUTRITION EDUCATION
 Effective nutrition interventions are 
needed to improve dietary intake for 
both performance and health (Randles, 
2018). One cross-sectional survey 
study conducted on 110 undergradu-
ate athletes concluded there is a need 
for nutrition education interventions 
to improve athlete’s performance by 

promoting adequate energy intake, lean 
muscle mass and appropriate weight 
gain in athletes (Folasire, Akomolafe, & 
Sanusi, 2015). A modifiable determinant 
of dietary behavior is nutrition knowl-
edge, and therefore has the potential 
to have a significant impact on athletic 
performance (Trakman, Forsyth, Devlin, 
& Belski, 2016). Spronk, Heaney, Prvan, 
& O’Connor (2015) found a positive weak 
relationship between nutrition knowl-
edge and dietary quality in athletes. 
A study investigating the relationship 
between the level of nutritional knowl-
edge and dietary habits of 21 profes-
sional rugby players found players who 
scored higher on a nutritional knowledge 
test were more likely to consume more 
fruits, vegetables and carbohydrate-rich 
foods than those players who scored 
poorly on the nutritional knowledge 
tests (Alaunyte, Perry, & Aubrey, 2015). 
Patton-Lopez, Manore, Branscum, Meng, 
& Wong (2018) found the sport nutrition 
education/intervention allowed athletes 
to become aware of having different 
nutritional needs from their non-active 
peers, realize their current diet plan did 
not meet their athletic nutritional needs 
and motivated them to eat for perfor-
mance. Each of the studies in this section 
have the common theme of nutrition 
knowledge/education providing the 
foundation for a desired nutrition behav-
ior to occur. 

NUTRITION BEHAVIORS
Why do many athletes who know of 
proper nutrition fail to make the behav-
ioral change to consume the more 
healthy and performance-enhancing 
choice? Nutritional behavior is defined as 
the sum of all planned, spontaneous or 
habitual actions of individuals or social 
groups to procure, prepare and con-
sume food, as well as the actions related 
to storage and clearance (Hummel & 
Hoffmann, 2016). It is necessary to iden-
tify barriers that impede positive eating 
habits and initiate programs to improve 
eating choices (Robbins et al., 2015). 
Randles (2018) found small colleges may 
not have the quality of foods available 
in which athletes need for athletic suc-
cess, implicating available supply affects 
athletes’ dietary and choice/consump-
tion. Eating behavior is highly personal 
and heavily influenced by an individual’s 
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environment, including parents, culture, 
peers, teammates, professional athletes, 
coaches, celebrities, society and media 
(Bingham et al., 2016). Factors such 
as taste preferences, cultural norms, 
food availability, convenience and eco-
nomic restraints play a role in athletes’ 
nutritional choices (Madrigal, Wilson, 
& Burnfield, 2016). A desire to improve 
endurance and concentration are moti-
vators while family, teammates and 
fans are influencers of eating healthy, 
whereas barriers to eating healthfully 
were identified as: 24-hour access to low-
quality food, schedule demands, social 
situations and newly-found indepen-
dence (Karpinski & Milliner, 2016). Foods 
selected by athletes are motivated by 
taste, convenience, nutrition knowledge, 
beliefs, and influenced by physiologi-
cal, psychological, social and economic 
factors (Birkenhead & Slater, 2015). The 
psychological distress from life’s experi-
ences from childhood, family, work, and/
or social life issues can keep one stuck in 
old habits and burden behavior change 
(Folling, Solbjor, & Helvik, 2015).

In a study titled “Complexity of nutri-
tional behavior: Capturing and depicting 
its interrelated factors in a cause-effect 
model,” Hummel & Hoffmann (2016) 
revealed the complexity of nutritional 
behaviors. The authors created a cause-
effect model containing 19 nutritional 
behavior factors (15 individually related 
and 4 environmentally related) which 
generated 361 possible direct relation-
ships between the factors. This model’s 
core factor is food consumption and 
incorporates factors from all nutrition 
dimensions (society, economy, health 
and environment). The cause-effect 
model also incorporates direct causal 
relationships between factors, including 
direction, strength and type, as well as 
the interplay of cause-effect chains, feed-
back loops, multi-causalities, and side 
effects (Hummel & Hoffmann, 2016). The 
authors found 203 relationships existed 
of the 361 possible direct relationships 
between the factors. Eighteen relation-
ships were strong, 79 were medium, and 
106 were found to be weak. One hundred 
sixty-nine relationships were labeled as 
promoting. Of the 169 promoting rela-
tionships, 16 were found to be strong, 66 
were found to be medium, and 87 were 
found to be weak. The authors’ cause-
effect model illustrates the complexity of 

nutritional behavior and can be used to 
find points of origin in modifying a per-
son’s consumption of food (Hummel & 
Hoffman, 2016).

THEORIES OF PSYCHOLOGY
Davis, Campbell, Hildon, Hobbs, & 
Michie (2015) found 82 theories of 
behavior and behavior change among 
published scientific literature. Seventy-
five percent of the theories found in 
the literature include: Transtheoretical 
Model of Change (TTM), Theory of 
Planned Behavior (TPB), Social Cognitive 
Theory (SCT), Information-Motivation-
Behavior-Sills Model (IBM), Self-
Determination Theory (SDT), Health 
Belief Model (HBM), Social Learning 
Theory (SLT) is a precursor to SCT and 
Health Action Process Approach (HAPA). 
Not all of these theories were applied 
within the studies of this literature 
review, so let’s define the ones that were.

Behavior modification is a psychother-
apeutic intervention used to eliminate 
or reduce specific maladaptive behaviors 
with little consideration for a person’s 
thoughts or feelings (Scott & Hagburn, 
2017). TTM uses stages of change to inte-
grate processes and principles of change 
across major theories of intervention 
(Prochaska, Redding, & Evers, 2015). 
TPB focuses on theoretical constructs 
concerned with individual motivational 
factors as determinants of the likelihood 
of performing a specific behavior where 
perceived control over performance of 
the behavior is emphasized (Montano & 
Kasprzyk, 2008). IBM focuses on the per-
son’s intention to perform the behavior 
as a key determinant where a person is 
less likely to carry out a behavior with-
out motivation, knowledge and skill to 
do so (Montano & Kasprzyk, 2008). SCT 
emphasizes reciprocal determinism 
in the interaction between people and 
their environments and focuses on the 
person’s potential abilities to alter and 
construct environments to suit purposes 
they devise for themselves (McAlister, 
Perry, & Parcel, 2008). HBM focuses on 
the person’s perceived susceptibility, 
perceived severity, perceived benefits 
and perceived barriers of performing a 
behavior (Champion & Skinner, 2008).

NUTRITION BEHAVIOR CHANGE
Healthier eating in athletes requires 
more than just nutritional knowledge 

and should directly target specific bar-
riers or encourage behavior modifica-
tion, motivation or skills for adoption 
of healthy eating practices (Spronk et 
al., 2015). Nutrition advice must be food 
based, practical, achievable, and rel-
evant for it to be adopted and sustained 
by adolescents (Bingham et al., 2016). 
Incorporating strategies promoting 
positive and empowering messages that 
encourage adolescent athletes to take 
responsibility for feeding themselves 
while focusing on foods to maximize 
nutrition instead of focusing on foods 
to restrict or avoid is recommended 
(Bingham et al., 2016). Increasing access 
to healthy foods for student athletes 
at school, home, and in the training/
competition settings should be paired 
with nutrition education interventions 
(Patton-Lopez et al., 2018).

In a study conducted by Abood, Black, 
& Birnbaum (2004), the benefits of nutri-
tion education related to changes in 
knowledge, self-efficacy to make health-
ful choices and improved dietary intake 
were analyzed. Thirty female, NCAA 
division-I athletes participated in the 
study using the conceptual framework 
known as SCT as the intervention. The 
authors concluded there was a signifi-
cant increase in nutrition knowledge, 
self-efficacy and positive dietary changes 
in the experimental group when com-
pared to the control group (Abood et al., 
2015). The self-efficacy component was 
found to be a precursor to the behavior 
change.

Karpinski & Milliner (2016) conducted 
a cross-sectional study looking at the 
intentions of 201 male and female divi-
sion II athletes to eat healthy. A survey 
based on the TPB structured on a 7-point 
Likert scale was emailed to the athletes 
and their submissions were analyzed. 
The desire to improve endurance and 
concentration were motivators and fam-
ily, teammates and fans were found to 
be influencers of eating healthy. Barriers 
to eating healthfully were identified 
as: 24-hour access to low-quality food, 
schedule demands, social situations and 
newly found independence. The authors 
concluded it is crucial to understand 
intentions of collegiate athletes to eat 
healthfully and how high they value 
nutrition for the development of effective 
nutrition education and counseling pro-
grams (Karpinski & Milliner, 2016).
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Jacob, Lamarche, Provencher, Laramee, Valois, Goulet, & 
Drapeau (2015) conducted a study where the participants 
included 39 coaches of various sports with athletes in an age 
range of 12 to 17 years old. The study used an intervention 
group consisting of using a TPB-based intervention com-
bined with a decision-making algorithm and a comparison 
group consisting of just using a TPB-based intervention. 
Authors aimed to improve sports nutrition knowledge 
of coaches in both groups and evaluate the effectiveness 
of using the TPB-based intervention combined with the 
algorithm. Both groups showed a significant increase in 
nutrition knowledge, and the intervention group showed 
an increase in frequency and accuracy of sports nutrition 
recommendations to their athletes. The authors concluded 
using a decision-making algorithm as part of a theory-based 
intervention appears to be effective for maintaining coach-
es’ knowledge in sports nutrition over time and to help 
them provide better recommendations on sports nutrition 
(Jacob et al., 2015).

In a study performed on female Brazilian Olympic gym-
nasts, Stewart, Schiavon, & Bellotto (2015) found coaches 
to have a resounding influence on the construction of gym-
nast’s personal knowledge of nutrition. Nutritional knowl-
edge is acknowledged as something worth managing and 
points to more healthy nutritional practices (Stewart et al., 
2015). The intervention of dietitians with good structured 
knowledge and a plan which gives gymnasts autonomy and 
support in their choices would seem to be a positive move 
to enable more complex, embodied and collaborative learn-
ing to occur and for gymnasts to engage in more healthy 
eating practices and behaviors (Stewart et al., 2015).

Siti, Hazizi, Mohd, & Zubaidah (2018) conducted a sports 
nutrition education study on 100 elite Malaysian athletes. 
The sports nutrition intervention consisted of educational 
booklets, activities, two 60-minute small group (5–6 in a 
group) lecture sessions per week, followed by 30 minutes of 
discussion and questions. The authors concluded the sports 
nutrition education intervention increased sports nutrition 
knowledge, attitude and practice (Siti et al., 2018).

Garthe, Raastad, & Sundgot-Borgen (2011) conducted 
a study on 21 elite athletes and evaluated the long-term 
effects of body composition after an 8 to 12-week weight 
gain period, with or without nutritional guidance during a 
strength intervention. Twenty-one athletes were randomly 
placed into two groups. Twelve athletes were placed into a 
nutritional counseling group that followed a meal plan, and 
nine athletes were placed into an ad libitum group. Both 
groups received a strength-training intervention comprising 
4 sessions per week. Body mass and body composition were 
measured pre-intervention, post-intervention, six months 
and twelve months after intervention. Body mass increased 
more in the nutritional counseling group during the inter-
vention than in the ad libitum group. Lean body mass 
increased in the nutritional counseling group during the 
intervention and 12 months after the intervention, whereas 
the ad libitum group showed no change. The authors con-
cluded the focus on nutritional guidance, in addition to 
strength training, seemed to be preferable for achieving the 
long-term effect of weight gain in athletes (Garthe et al., 
2011).

Rossi, Landreth, Beam, Jones, Norton, & Cholewa (2017) 
conducted a study on 15 NCAA division I baseball play-
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ers where a sports nutrition education 
intervention was implemented. Over 
a 12-week period of time and after a 
pretest, athletes were given an initial 
90-minute, nutrition education session 
followed by dinner meetings once every 
3 weeks in groups of 5 for educational 
reinforcement and questions. After a 
posttest at the end of the 12-week period, 
the sport nutrition education interven-
tion increased nutritional knowledge and 
nutritional status of the athletes (Rossi et 
al., 2017).

Nascimento, Silva, Ribeiro, Nunes, 
Almeida, & Mendes-Netto (2016) con-
ducted a study where 80 Brazilian 
adolescent athletes and adult athletes 
improved their nutrition knowledge and 
eating behavior following a nutrition 
intervention. The nutrition interven-
tion consisted of one lecture and four 
nutritional counseling sessions 45 to 60 
minutes in duration (separated by 45 to 
60 days) containing nutrition education, 
principles of healthy eating, receipt of 

a list of specific nutritional advice, and 
added to a social network (Nascimento et 
al., 2016). On a monthly basis via a social 
network, athletes received information 
on healthy eating tips and recipes per-
taining to pre- and post-training meals, 
healthy hydration practices and other 
sports nutrition issues (Nascimento et al., 
2016). Nutritional counseling was found 
to be effective in promoting beneficial 
changes to the athletes’ eating behavior, 
nutritional knowledge and body compo-
sition (Nascimento et al., 2016).

Learning objectives designed within 
a sports nutrition curriculum under the 
umbrella of basic nutrition concepts 
can include education about the perfor-
mance benefits of fueling regularly, along 
with logistical information for local food 
venues, venues’ hours and menus high-
lighting healthy choices (Parks, Helwig, 
Dettmann, Taggart, Woodruff, Horsfall, & 
Brooks, 2016). Creative ways to educate 
athletes about fluid needs and symptoms 
of dehydration are needed in collegiate 

nutrition programs. Cooking videos, 
hands-on cooking classes and cooking 
instruction highlighting microwavable 
meals for athletes who live in dormito-
ries are great options (Parks et al., 2016). 
Involving upperclassmen as mentors 
in the nutrition education program is a 
great way to model desired behavior to 
the underclassman while simultaneously 
reinforcing good nutritional behavior for 
the upperclassmen (Parks et al., 2016).

Elliot, Goldberg, MacKinnon, Ranby, 
Kuehl, & Moe (2016) looked at the 
process of change in comparing three 
evidenced-based programs which shared 
theories (HBM, TPB, &, SCT), interven-
tion elements and potential mediating 
variables. Two programs comprised a 
total of 3,174 participants (high school 
athletes) and the other had 397 partici-
pants (firefighters) acted as the control 
group. These programs used peer-led 
direct instruction to affect knowledge, 
abilities and norms along with explicit 
goal setting and monitoring in individual 

NUTRITION BEHAVIOR AND SPORT

KIRBY LEE IMAGE OF SPORT



AUGUST 2020  techniques     25

and team settings (Elliot et al., 2016). The 
study concluded knowledge was a con-
sistent mediator of behavior change and 
increasing understanding was a mediator 
of positive behavioral outcomes (Elliot et 
al., 2016).

A Behavior Change Wheel provides 
a structured approach to designing or 
updating behavior change interven-
tions and strategies (Michie, Atkins, & 
West, 2014). Costello, McKenna, Sutton, 
Deighton, & Jones (2018) conducted a 
case study on a rugby league using the 
Behavior Change Wheel to design and 
implement an 8-step, targeted, effective 
nutritional intervention for a 12-week 
period of time. The intervention was 
successful and secondary outcome mea-
sures substantially improved (Costello 
et al., 2018). The authors concluded the 
Behavior Change Wheel provides sport 
nutrition professionals with an effective 
and practical stepwise method to design 
and implement effective nutritional 
interventions for use within high-perfor-
mance sport (Costello et al. 2018).

Buffington, Melnyk, Morales, Lords, 
& Zupan (2016) used the COPE inter-
vention (based in Cognitive Behavioral 
Theory) in a study on 153 Division I 
female athletes to determine the effects 
on nutritional intake, knowledge, body 
composition, anxiety and stress. Athletes 
were randomly assigned to 1 of 3 groups 
(Combined Cope & energy balance, 
COPE, Control). Athletes in the com-
bined COPE and energy balance group 
were found to have made more favorable 
(statistically significant) dietary choices 
in their balance of macronutrients and 
greater improvements in the other areas 
when compared to the other 2 groups 
(Buffington et al., 2016). The combined 
group is likely to have made greater 
improvements due to the interventions 
of learning best nutritional practices and 
learning cognitive behavioral skills to 
cope with stress (Buffington et al., 2016).

Ellis, Brown, Ramsay, & Falk (2018) 
conducted a study using the SCT with 
the purpose of teaching 22 Division I 
athletes to cook and increase their self-
efficacy for making healthful choices 
and preparing food. The intervention 
encompassed SCT cooking workshops 
each emphasizing the performance plate 
and consisting of a lecture, discussion, 
step-by-step food recipe demonstrations 
and hands-on group work. The authors 

concluded the nutrition education inter-
vention had a strong effect on the ath-
letes’ self-efficacy for making healthful 
food choices and preparing food (Ellis et 
al., 2018).

SUMMARY OF REVIEW
The review of the literature is summa-
rized by the following main points:

• Athletes and coaches lack knowledge 
in nutrition and sports nutrition.

• Sports nutrition advice is sometimes 
given by coaches who lack nutrition 
knowledge.

• There is a need for nutrition educa-
tion among coaches and athletes.

• Athletes knowingly engage in 
unhealthy nutrition behaviors.

• Athletes’ nutrition behaviors are 
affected/influenced by a multiple and 
varied set of complex factors.

• Nutrition knowledge is necessary, 
but not enough to modify nutrition 
behaviors.

• There are several effective nutrition 
intervention strategies in modifying 
nutrition behavior.

• Nutrition interventions coupled with 
Theories of Psychology are effective in 
modifying nutrition behaviors.

DISCUSSION
The number of studies showing athletes 
and coaches lack knowledge in nutrition 
is overwhelming and exposes a tragic 
flaw in the curriculum of a person’s for-
mal educational growth (Andrews et al., 
2016; Saribay & Kirbas, 2019; Bingham et 
al., 2016; Madrigal et al., 2016; Manore 
et al., 2017; Danaher & Curley, 2014; 
Visiedo & Palao, 2017). It is disturbing to 
know coaches who lack sports nutrition 
knowledge are giving advice about sports 
nutrition to their athletes (Danaher & 
Curley, 2014). One disturbing aspect is a 
coach lacking nutrition knowledge may 
not be able to distinguish between reli-
able and unreliable sources of nutrition 
information; thereby the possibility of 
disseminating incorrect information at 
some point is inevitable. A second dis-
turbing aspect is the coach places their 
athletes’ health at risk every time he/she 
gives out misinformed nutrition advice 
and/or does not take food allergies into 
consideration. An athlete who acts upon 
their coach’s misinformed advice and is 
subsequently harmed by the advice is a 
negligent situation attracting litigation. 

Even worse is if the athlete has been 
harmed. The implication of the role of a 
coach in the coach-athlete relationship is 
the coach is knowledgeable and there to 
safely guide/advise the athlete. A foun-
dation of nutrition knowledge for the 
athlete and coach is one step toward the 
prevention of possible harm and a sec-
ond step toward improved performances 
and health.

Due to the lack of nutrition knowl-
edge, a common intervention theme for 
athletes among the scientific literature 
is to provide them with nutrition educa-
tion (Spronk et al., 2015; Patton-Lopez et 
al., 2018; Abood et al., 2015; Karpinski & 
Milliner, 2016; Jacob et al., 2015; Stewart 
et al., 2015; Siti et al., 2018; Rossi et al., 
2017; Nascimento et al., 2016; Parks et 
al., 2016; Elliot et al., 2016; Buffigton et 
al., 2016; Ellis et al.,2018). That nutri-
tion education should be presented by 
credentialed professionals, but the use 
of upperclassman as mentors or the 
use of peer-led direct instruction is also 
effective in modeling and/or delivering 
content and support (Elliot et al., 2016; 
Parks et al., 2016). Nutrition education 
includes knowledge, counseling, indi-
vidual nutritional advice, best nutritional 
practices, follow-up sessions, support, 
preparing food, cooking videos, life-
skills education, cooking classes, grocery 
shopping skills and label reading (Ellis et 
al., 2018; Buffington et al., 2016; Rossi et 
al., 2017; Patton–Lopez et al., 2018; Parks 
et al., 2016; Nascimento et al., 2016). The 
implied logic behind an athlete learning 
about nutrition is for the athlete to make 
informed decisions regarding nutrition 
and possibly become more aware of 
his/her nutrition behavior. An incorrect 
assumption of the nutrition education is 
for the athlete to modify their nutrition 
behavior based on the newly acquired 
nutrition knowledge. Not all athletes 
lack nutrition knowledge (Madrigal et al, 
2016), but they commit negative nutri-
tion behaviors. This is due to a myriad of 
variables that are unique to the athlete 
(Randles, 2018; Bingham et al., 2016; 
Hummel, & Hoffmann, 2016; Madrigal 
et al., 2016; Karpinski & Miller, 2016; 
Birkenhead & Slater, 2015; Folling et al., 
2015). 

Much of the scientific literature 
implies successful nutrition behavior 
modification occurs when the nutrition 
education intervention is accompanied 
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by a psychological theory (Ellis et al., 
2018; Buffington et al., 2016; Costello 
et al., 2018; Elliot et al., 2016; Michie et 
al., 2014; Jacob et al., 2015). Stewart et 
al. (2015) and Jacob et al. (2015) both 
included the coach as an important fac-
tor in guiding and/or supporting the ath-
lete in modifying an athlete’s nutrition 
behavior. While this may be an implied 
factor, it is not obvious if both athletes 
and coaches lack nutrition knowledge.

CONCLUSIONS
It is known that performance of and 
recovery from sporting activities are 
enhanced by well-chosen nutrition strat-
egies (Thomas, Erdman, & Burke, 2016). 
This provides a rationale for practicing 
sports nutrition in which many scien-
tifically researched studies steadfastly 
support. The guidelines for appropriate 
type, amount and timing of food intake, 
fluid intake and the intake of dietary 
supplements to promote optimal health 
and sport performance are jointly pro-
vided by the Academy of Nutrition and 
Dietetics, Dietitians of Canada and the 
American College of Sports Medicine 
(Thomas et al., 2016). These three well-
respected, not for profit organizations 
from different countries collaborating on 
guidelines is evidence of the importance 
of sports nutrition. One of the most 
common health regrets for a collegiate 
athlete is not eating healthy or eating 
unhealthy (Robbins et al, 2015). This 
provides another rationale for practic-
ing sports nutrition in that eliminat-
ing regrets may enhance an athlete’s 
well-being, enjoyment and ultimately 
their athletic performance (Robbins et 
al., 2015). Sports nutrition education is 
paramount, but Madrigal et al. (2016) 
stated educating student-athletes about 
nutrition may not go far enough and 
suggested interventions should combine 
nutrition education, motivation, goal-
alignment behaviors to optimize sent 
messages, and stimulating anticipated 
regret to improve actual nutrition behav-
ior. Modification of an athlete’s nutri-
tion behavior has a greater probability 
of long-term success if the intervention 
includes nutrition education, applicable 
life-skills, along with periodic support 
by peers, coaches, professors, registered 
dietitians, and/or certified specialists in 
sports dietetics. Athletes must also have 
access to quality foods and the nutrition 

intervention should be threaded by a 
psychological theory. 

An athlete’s behavior toward nutrition 
and sports nutrition is dependent upon 
many variables unique to the athlete. 
Manipulating variables for desired out-
comes encompasses a main objective 
of the sport coaching profession. Sports 
nutrition is one variable in which coach-
es can manipulate to enhance not just 
performance, but health and well-being 
too. Based on the published scientific 
literature presented in this article, nutri-
tion behavior can be modified through 
a variety of means and coaches should 
make sports nutrition practice a primary 
focus in their sports programs.

REFERENCES
Abood, D., Black, D., & Birnbaum, R. 
(2004). Nutrition education intervention 
for college female athletes. Journal of 
Nutrition Education and Behavior, 36, 
135–139. 

Alaunyte, I., Perry, J., & Aubrey, T. 
(2015). Nutritional knowledge and eating 
habits of professional rugby league play-
ers: does knowledge translate into prac-
tice? Journal of the International Society 
of Sports Nutrition, 12 (18), doi: 10.1186/
s12970-015-0082-y

Andrews, A., Wojcik, J., Boyd, J., & 
Bowers, C. (2016). Sports nutrition 
knowledge among mid-major divi-
sion I university student-athletes. 
Journal of Nutrition and Metabolism, 
Article ID 3172460. http://dx.doi.
org/10.1155/2016/3172460.  

Bingham, M., Borkan, M., & 
Quatromoni, P. (2016). Sports nutrition 
advice for adolescent athletes: a time 
to focus on food. American Journal of 
Lifestyle Medicine,9(6), 398–402. 

Birkenhead, K., & Slater, G. (2015). A 
review of factors influencing athletes’ food 
choices. Sports Medicine, 45(11), 1511–
1522. doi: 10.1007/s40279-015-0372-1.

Buffington, B., Melnyk, B., Morales, S., 
Lords, A., & Zupan, M. (2016). Effects of 
an educational energy balance interven-
tion and the COPE cognitive behavioral 
therapy intervention for division I U.S. 
Air Force Academy female athletes. 
Journal of American Association of 
Nurse Practitioners, 28, 181–187. doi: 
10.1002/2327-6924.12359.

Champion, V., & Skinner, C. (2008). 
The health belief model. In K. Glantz, B. 
K. Rimer, & F.

M. Lewis (Eds.), Health behavior and 
health education: Theory, research, and 
practice (pp. 45–65). San Francisco: 
Jossey-Bass.

Costello, N., McKenna, J., Sutton, L., 
Deighton, K., & Jones, B. (2018). Using 
contemporary behavior change science 
to design and implement an effective 
nutritional intervention within pro-
fessional rugby league. International 
Journal of Sport Nutrition and Exercise 
Metabolism, 28(5), 53–557. DOI: 10.1123/
ijsnem.2017-0298. 

Danaher, K., & Curley, T. (2014). 
Nutrition knowledge and practices of 
varsity coaches at a Canadian university. 
Canadian Journal of Dietetic Practice and 
Research, 75(4), 210–213.

Davis, R., Campbell, R., Hildon, Z., 
Hobbs, L., & Michie, S. (2015). Theories of 
behavior and behavior change across the 
social and behavioral sciences: a scoping 
review. Health Psychology Review,9(3), 
323–344.

Elliot, D., Goldberg, L., MacKinnon, D., 
Ranby, K., Kuehl, K., & Moe, E. (2016). 
Empiric validation of a process for 
behavior change. Translational Behavior 
Medicine, 6(3),  449–456. doi: 10.1007/
s13142-015-0343-y Ellis, J., Brown, K., 
Ramsay, S., & Falk, J. (2018). Changes in 
student-athletes’ self-efficacy for making 
healthful food choices and food prepara-
tion following a cooking education inter-
vention. Journal of Nutrition Education 
and Behavior, 50(10), 1056–1058.

Folasire, O., Akomolafe, A., & Sanusi, 
R. (2015). Does nutrition knowledge and 
practice of athletes Translate to enhanced 
athletic performance? Cross-sectional 
study amongst Nigerian undergradu-
ate students. Global Journal of Health 
Science, 7(5), 215–225. 

Folling, I, Solbjor, M., Helvik, A. (2015). 
Previous experiences and emotional bag-
gage as barriers to lifestyle change: A 
qualitative study of Norwegian healthy 
life center participants. Biomed Central 
Family Practice,16(73), 1–9.

Garthe, I., Raastad, T., Sundgot-
Borgen, J. (2011). Long-term effect of 
nutritional counseling on desired gain 
in body mass and lean body mass in elite 
athletes. Applied Physiology, Nutrition, 
and Metabolism, 36(4), 547–554. https://
doi.org/10.1139/h11-051 

Hummel, E., & Hoffmann, I., (2016). 
Complexity of nutritional behavior: 
Capturing and depicting its interrelated 

NUTRITION BEHAVIOR AND SPORT



factors in a cause-effect model. Ecology 
of Food and Nutrition, 55(3), 241–257. 
http://dx.doi.org/10.1080/03670244.2015.
1129325.

Jacob, R., Lamarche, B., Provencher, 
V., Laramee, C., Valois, P., Goulet, C., 
& Drapeau, V. (2015). Evaluation of 
a theory-based intervention aimed at 
improving coaches’ Recommendations on 
sports nutrition to their athletes. Journal 
of the Academy of Nutrition and Dietetics, 
116(8), 1308–1315. 

Karpinski, C., & Milliner, K. (2016). 
Assessing intentions to eat healthful 
diet among National Collegiate Athletic 
Association division II collegiate athletes. 
Journal of Athletic Training, 5(1), 89–96. 
doi: 10.4085/1062-6050-51.2.06.

Madrigal, L., Wilson, P., & Burnfield, 
J. (2016). Nutritional regrets and knowl-
edge in National Collegiate Athletic 
Association division I athletes: establish-
ing a foundation foreducational interven-
tions. Journal of Issues in Intercollegiate 
Athletics, 9, 1–16. 

Manore, M., Patton-Lopez, M., Meng, 
Y., & Wong, S. (2017). Sport nutrition 
knowledge, Behaviors and beliefs of high 
school soccer players. Nutrients, 9(350). 
doi: 10.3390/nu9040350.

McAlister, A., Perry, C., Parcel, G. 
(2008). How individuals, environment, 
and health behaviors interact: Social cog-
nitive theory. In K. Glantz, B. K. Rimer, & 
F. M. Lewis (Eds.), Health behavior and 
health education: Theory, research, and 
practice (pp. 169–188). San Francisco: 
Jossey-Bass.

Michie, S., Atkins, L., & West, R. (2014). 
The behavior change wheel: a guide 
to developing Interventions. London: 
Silverback Publishing.

Montano, D. & Kasprzyk, D. (2008). 
Theory of reasoned action, theory of 
planned behavior, and

the integrated behavior model. In K. 
Glantz, B. K. Rimer, & F. M. Lewis (Eds.), 
Health behavior and health educa-
tion: Theory, research, and practice (pp. 
67–96). San Francisco: Jossey-Bass.

Nascimento, M., Silva, D., Ribeiro, S., 
Nunes, M., Almeida, M., & Mendes-Netto, 
R. (2016).

Effect of a nutritional intervention 
in athlete’s body composition, eating 
behavior and nutritional knowledge: a 
comparison between adults and ado-
lescents. Nutrients, 8(535), doi: 10.3390/ 
nu8090535.

Parks, R., Helwig, D., Dettmann, J., 
Taggart, T., Woodruff, B., Horsfall, K., & 
Brooks, M. (2016). Developing a perfor-
mance nutrition curriculum for collegiate 
athletes. Journal of Nutrition Education 
and Behavior, 48(6), 419–424. 

Patton-Lopez, M., Manore, M., 
Branscum, A., Meng, Y., & Wong S (2018). 
Changes in sport nutrition knowledge, 
attitudes/beliefs and behaviors following 
a two-year sport nutrition education and 
life-skills Intervention among high school 
soccer players. Nutrients, 10, 1636.

Prochaska, J., Redding, C., & Evers, K. 
(2008). The transtheoretical model and 
stages of change.

In K. Glantz, B. K. Rimer, & F. M. Lewis 
(Eds.), Health behavior and health educa-
tion: Theory, research, and practice (pp. 
97 –121). San Francisco: Jossey-Bass.

Randles, A. (2018). Dietary behaviors & 
perceived nutrition availability of small 
college student- athletes: a pilot project. 
The Sport Journal,20, ISSN: 1543–9518. 
Retrieved from: http://thesportjournal.
org/article/dietary-behaviors-perceived-
nutrition-availability-of-small-college-
student-athletes-a-pilot-project/

Robbins, J. E., Madrigal, L., & Stanley, 
C. (2015). Retrospective remorse: College 
athletes’ reported regrets from a single 
season. Journal of Sport Behavior, 38, 
212-222.

Rossi, F., Landreth, A., Beam, S., Jones, 
T., Norton, L., & Cholewa, J. (2017). The 
effects of a sports nutrition education 
intervention on nutritional status, sport 
nutrition knowledge, body composition, 
and performance during off season train-
ing in NCAA division 1 baseball players. 
Journal of Sports Science and Medicine, 
16, 60–68.

Saribay, A. & Kirbs, S. (2019). 
Determination of nutrition knowledge of 
adolescents engaged in sports. Universal 
Journal of Ethical Research, 7(1), 40–47.

Scott, H. & Cogburn, M. (2017). 
Behavior Modification. Treasure Island, 
Fl.: StatPearls Publishing. Retrieved from: 
https://www.ncbi.nlm.nih.gov/books/
NBK459285/ Siti, E., Hazizi, S., Mohd, T., 
& Zubaidah, J. (2018). Effects of sports 
nutrition education intervention on 
sports nutrition knowledge, attitude and 
practice, and dietary intake of Malaysian 
team sports athletes. Malaysian Journal 
of Nutrition, 24(1), 103–116. 

Spronk, I., Heaney, S., Prvan, T., 
& O’Connor, H. (2015). Relationship 

between general nutrition knowledge 
and dietary quality in elite athletes. 
International Journal of Sports Nutrition 
and Exercise Metabolism, 25, 243–251.

Stewart, C., Schiavon, L., & Bellotto, M. 
(2015). Knowledge, nutrition, and coach-
ing pedagogy: A perspective from female 
Brazilian Olympic gymnasts. Sport, 
Education, and Society, 22(4), 511–527. 
doi: 10.1080/13573322.2015.1046428.

Thomas, D., Erdman, K., & Burke, 
L. (2016). Position of the Academy of 
Nutrition and Dietetics, Dietitians of 
Canada, and the American College of 
Sports Medicine: nutrition and athletic 
performance. Journal of the Academy of 
Nutrition and Dietetics, 116(3), 501–528. 
doi: 10.1016/j.jand.2015.12.006

Trakman, G., Forsyth, A., Devlin, B., & 
Belski, R. (2016). A systematic review of 
athletes’ and Coaches’ nutrition knowl-
edge and reflections on the quality of cur-
rent nutrition

Knowledge measures. Nutrients, 8(570), 
227–249. doi: 10.3390/nu8090570

 Visiedo, A., & Palao, J. (2017). Effect 
of educational training on nutrition and 
weight control in Under-18 Spanish wres-
tlers. The Journal of Physical Education, 
23(1), 76–80.

   

JOSE FERNANDEZ HOLDS A B.S. IN MATH EDUCATION 
FROM UNIVERSITY OF CENTRAL FLORIDA, A B.S.H. IN 
NUTRITION FROM UNIVERSITY OF NORTH FLORIDA , A 
MAT FROM JACKSONVILLE UNIVERSITY, A MSE IN HUMAN 
PERFORMANCE FROM JACKSONVILLE STATE UNIVERSITY, 
AND IS CURRENTLY WORKING TOWARD AND ED. S. IN 
COACHING PEDAGOGY AT VALDOSTA STATE UNIVERSITY.  
IN HIS TWENTY-SEVEN YEARS OF COACHING, HE HAS 
COACHED AT THE CLUB, MIDDLE SCHOOL, HIGH SCHOOL 
AND COLLEGIATE LEVELS. JOSE FERNANDEZ HOLDS 
USATF LEVEL 2 CERTIFICATES IN THE JUMPS, SPRINTS, 
HURDLES, & RELAYS, MULTI-EVENTS, AND ENDURANCE 
AS WELL AS USTFCCCA CERTIFICATIONS IN STRENGTH 
AND CONDITIONING AND A SPECIALIST CERTIFICATION 
IN THE THROWING EVENTS. HE CURRENTLY TEACHES 
MATHEMATICS AT GODBY HIGH SCHOOL AND COACHES AT 
MACLAY SCHOOL IN TALLAHASSEE, FLORIDA.







30 techniques MAY 2020

KIRBY LEE IMAGE OF SPORT



AUGUST 2020  techniques     31

KIRBY LEE IMAGE OF SPORT

Every college coach, at every division, 
knows what it is like to send their 
student-athletes home for winter 
break. You just had a great few 

months of fall training, and now they are 
going away for three to four weeks to train 
on their own! You hope and pray they will 
follow the plan you send home with them 
and will return after the holiday season 
healthy with work capacity in place, pre-
pared to compete one week after the break 
ends! To make programming even more dif-
ficult, athletes are traveling home, where the 
majority will have different training facili-
ties and weather conditions. Add in holiday 
travel to Grandma’s house and you have a 
recipe for disaster. 

In order to combat the interruptions to 
the training cycle, I have been utilizing a 
“rollover” scheme for my combined event 
athletes. What is a rollover scheme and how 
do you use it? A rollover scheme is an analy-
sis of the most important key performance 
indicators (KPI’s) required for an event and 
strategically organizing them into a three 
or four-day micro cycle that can be shrunk 
down or expanded and still have the desired 
training effect. A rollover scheme allows the 
athlete the flexibility to train when they are 

fresh, conditions are optimal and/or when 
facilities and equipment are readily avail-
able. 

In the past, I would fall into the trap of 
programming workouts and sticking to the 
same seven-day pattern I would normally 
follow during the non-competitive season. 
So many coaches let the calendar determine 
what the workout is going to be on a par-
ticular day, rather than letting the athlete’s 
“readiness to train” be the driver of this 
decision. The athlete’s body does not know 
it is December 30; rather, it knows when a 
stress is applied and will adapt accordingly. 

I will begin teaching the nuances of our 
rollover scheme right after Thanksgiving 
each fall. I do this because this is when 
training interruptions begin to occur more 
frequently due to cold weather, the accu-
mulation of training fatigue, and stress from 
fast approaching finals and late night study-
ing. During this time-period, I individual-
ize each athlete’s training and teach them 
to pay close attention to how their body is 
responding. The end goal of the rollover 
scheme is for my athletes to learn how to 
make their own decisions over the winter 
break while only using the coach for confir-
mation if requested.  

A system for continuing training during academic breaks
BY SHAWN WILBOURN

Rollover 
scheme for 
the collegiate 
combined 
event athlete
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ROLLOVER SCHEME FOR THE COLLEGIATE COMBINED EVENT ATHLETE

NUANCES
Volume and intensity are important vari-
ables in a rollover scheme; however, there 
is an often-neglected piece to the puzzle 
that athletes and coaches might take for 
granted. That variable is density. I define 
density as how often we train specific com-
ponents. In other words, how many easy 
days or off days follow a hard or technical 
training session.

In my rollover scheme for combined 
event athletes, we are not stringing four 
days together in a row. Instead, I have my 
student-athletes consider a number of fac-
tors that will determine how “dense” the 
training scheme should be. It is up to them 
to determine how much “space” to insert 
between the four training days that they 
will execute in a cyclical manner. When I 
say “space,” I am referring to either a day 
that is completely off or one that entails 
some sort of active recovery that is general 
in nature. Some of the factors one must 
consider in this process, either over breaks 
or in-season, include the academic calen-
dar, academic priorities of the student-ath-
lete and/or academic rigor, NCAA compli-
ance guidelines, weather, facilities, equip-
ment, physical health, mental health, etc. 
What I have come to realize in my twenty 
plus years of coaching, and in my years as 
a decathlete, is that density matters a lot! 

The training schedules we follow during 
the general prep period are very “dense” 
with not as many restorative or off days 
between workouts. As a coach, I assume 
that my athletes have developed the work 
capacity to complete four hard training 
sessions within a one eight-day period. 
As the coach, I will determine the inten-
sity and volume ranges, but it is up to the 
athlete to determine what day to train on 
and how often to train. A few guidelines or 
rules my combined event athletes follow 
over break: 

• Between each of the four days listed, 
you should have a general day or take off 
completely 

• The exception is workout 1 and work-
out 2, which can be back-to-back 

• Train in sequential order (training days 
and within training days) 

• Always take two days off after workout 4 
• Weights should always follow training 

While manipulating density is not novel, 
I think it is an important concept for 
coaches to understand. We tend to focus 
on volume and intensity, when in reality 
it is the density of the work in combined 
event training that often is the culprit 
between successful adaptation and not. It 
is about breaking away from the seven-day 
micro cycle and progressing past a particu-
lar day of the week. 

Here is an example of the training done 
by one of my decathletes over winter 
break, where Christmas Day and New 
Year’s Day fell on a Thursday of the second 
and third week: (see above table)

Some additional bits of information I 
make sure my student-athletes understand 
when they go home are:

• How well they progressed during the 
fall

• Event strengths & weaknesses 
• Their ability to recover
• Their training age
• Injury/Overtraining Risk

During the winter break, I give each of 
the four training days a primary theme. 
Below is an example of our four themed 
days:• Workout 1 = Acceleration develop-
ment (hurdles); Throw; Special Endurance 
Stack; Weights 

• Workout 2 = Jump Specific Technique; 
Throw; General Strength

• Workout 3 = Speed (can be done with 
hurdles); Intensive Tempo; Weights

• Workout 4 = Last Event Training 
(800m/1500m); Throw and/or Jump; 
General Strength 

COMPETITION SEASON
I first learned about a rollover scheme 
from Coach Boo Schexnayder a number 
of years ago. At first, I only used it dur-
ing the winter and summer breaks in the 
annual plan with my student-athletes. 

But now, after listening to Dan Pfaff talk 
about Olympic and World Champion Greg 
Rutherford’s utilization of a 3- day rollover 
scheme year round towards the end of 
his career, I have moved to utilizing this 
method during the competition season as 
well. In fact, we will roll our scheme from 
winter break right into the indoor season 
with a few alterations to the KPI’s and 
guidelines in order to adjust for the col-
legiate competition schedule. Once indoor 
season is over, I will go back to a more 
traditional training cycle but return to the 
rollover scheme as the first major outdoor 
competition approaches. 

Some important in-season compo-
nents or KPI’s I consider necessary for 
a combined event athlete to succeed 
include: acceleration and speed enhance-
ment needs; technical event specific 
needs; power maintenance; recovery; 
readiness for next competition; work 
capacity upkeep; and wellness. The three 
C’s (Compatibility, Complimentary, 
Commonality), a phrase coined by Cliff 
Rovelto at Kansas State, will also play a 
pivotal role in organizing the training. As 
Dan Pfaff says, “In-season, I try and rank 
the KPI’s that are going to give my ath-
letes the biggest bang for the buck.” Too 
often coaches of combined event athletes 
attempt to condense all of the training 
components into a seven-day micro cycle. 
This, in my experience at the collegiate 
level, creates a program where the density 
is too high and lends itself to over-training 
and ultimately an injured athlete. College 
programs that remove weekly training 
density will see fresher and more explosive 
athletes than those adding in more hard 
training days.

Once I moved to a rollover scheme in-
season, I saw the injury rate of my athletes 
decrease, communication with them 
increase, and I concluded that perfor-
mance became more consistent from com-
petition to competition. One big difference 
in the rollover scheme from winter break 
to in-season is that I have more control 
over the decision-making process. With 

SATURDAY SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

WEEK 1 Workout 1 Workout 2 Off Workout 3 Off Workout 4 Off

WEEK 2 Off Workout 1 Workout 2 Off Workout 3 Off Workout 4

WEEK 3 Off Off Workout 1 Off Workout 2 Off Workout 3
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my student-athletes back on campus, I 
can now conduct a movement screen each 
day, or in other words, observe the warm-
up and decide if we should train or if we 
should insert a general day into the weekly 
schedule. I may also decide to split a work-
out into two workouts. An example of this 
would be to do some technical throw work 
paired with a general strength session, and 
do a higher neural hit the next day. 

The framework and themes of my four-
day rollover scheme in-season are similar 
to the pre-season, but I do have to make 
some alterations since there is usually a 
meet at the end of each week. There are 
a number of options to consider, and I 
do not always do it the exact same way. 
Typically, I do not count the meet as part 
of the rollover scheme; however, I will 
make decisions on what event/events to 
compete my athletes in based on where we 
are in the four-day cycle. Another altera-
tion is workout #4 now becomes a wild 
card, and I will insert it out of sequence 
at times to reduce the neural stress lead-
ing into a meet or right after a meet. 
Other than that, I arrange the workouts in 
numerical order. 

 Some examples of how I might design 
and apply a rollover scheme for a heptath-
lete in-season are below:

• Workout 1 = Acceleration 
Development (hurdle) >Transition to HJ; 
Weights 

• Workout 2 = Speed Development 
(hurdle rhythm) >Transition to SP or LJ 
Tech; G.S.

• Workout 3 = Short Speed Endurance 
or Special Speed Endurance; Throw Tech; 
Weights

• Workout 4 = Tempo Endurance (800m 
specific) >Javelin Tech and/or LJ Tech; G.S. 

Notice that I attempt to sequence the 
event training as it would be in an actual 
combined event. During practice, we will 
rehearse transition protocols such as re-
warming up, changing shoes and event 
specific warm-up routines. 

A two-week setup with competitions on 
Saturday and then another competition on 
the following Friday and Saturday might 
look like this: (see table)

As you can see, a rollover scheme allows 
the coach to address athletes individually. 
Every team or training group is composed 
of highly different individuals. These dif-
ferences can range from simple gender dif-
ferences to age differences and differences 
in training age and basic athletic ability. 
Although athletes may often share similar 
traits and qualities, no two athletes are 
identical in terms of physiological, biologi-

cal or psychological qualities. As such, a 
rollover scheme allows the coach to tailor 
each training session or training week to 
a particular athlete, especially in a univer-
sity setting. Attempting to train combined 
event athletes with a purely group mind-
set will lead to diminished mental states 
and injuries. A well thought out rollover 
scheme will allow training to be “appro-
priately placed” according to individual 
levels of recovery and adaptation, specific 
training loads, and environmental or social 
aspects. 

Whether over breaks, summer travel or 
in-season, a rollover scheme is a valuable 
planning option that a coach can utilize 
during the annual plan. I continue to 
fine tune and tweak my rollover scheme 
each year. I am convinced that a rollover 
scheme is the best option for training and 
improving the performance of combined 
event athletes.

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY
WEEK 

1
Day 1 General Day 4 Off Pre-Meet Comp Off

WEEK 
2

General Day 2 General Off Comp Comp Off

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
SUNDAY

W
EE

K 
1

WORKOUT #1 GENERAL DAY WORKOUT #4
 
OFF AM Stim Lift

Comp  
OFF

Hurdle Accel Hurdle Mobility LJ Tech Javelin Tech 60H

HJ Tech Shot Put Tech 800m pace work   Long Jump

Multi Jump Gen Strength  Easy picking (jav)   High Jump

Weights - Day 1    Weights - Day 2      

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY

W
EE

K 
2

GENERAL DAY
WORKOUT #2 GENERAL DAY  OFF Comp Comp  OFF

Massage Hurdle - RE Hurdle Mobility 60H High Jump

Gen Strength Shot Put Tech Javelin Tech    Shot Put

Med Ball Gen Strength    4 x 400m relay

 Weights - Day 1     AM Stim   

   

 SHAWN WILBOURN, IS AN ASSOCIATE HEAD COACH 
AT DUKE UNIVERSITY WHERE HE COACHES THE COM-
BINED-EVENTS, POLE VAULT, HORIZONTAL JUMPS AND 
HURDLES.  

ROLLOVER SCHEME FOR THE COLLEGIATE COMBINED EVENT ATHLETE
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Coaching 
the 800 
meters

A Tale of Two Athletes
DENNIS NEWELL

Two different student-athletes, two different 
personalities, two different training pro-
grams, one almost exact 800 meter result.

This sentence is the reason I decided to 
look deeper into the 800-meter race and the train-
ing components that are necessary to achieve the 
desired results. Our program had two different stu-
dent-athletes racing the 800 meters throughout the 
2013 track seasons with relative success. Although 
these two women were talented and hard working 
alike, they were trained very differently to reach 
their athletic goals.

One student-athlete was coached with an 
emphasis on higher intensity and lower volume. 
This student-athlete was trained with the long 
sprint group, and the emphasis was primar-
ily Anaerobic Lactic (Glycolytic) and Anaerobic 
A-Lactic (ATP-CP). The other was coached with an 
emphasis on lower intensity and higher volume. 
This student-athlete trained with the distance 
group and ran cross-country successfully. Aerobic 
(O2) was the primary emphasis with Anaerobic 
Lactic (Glycolytic) being the secondary focus. Over 
many years, we have had student-athletes compete 
in the 400 meters, 400 meter hurdles, 600 meters, 
800 meters, 1,000 meters, 1200 meter leg of a dis-
tance medley relay, 1500 meters, and mile that 
showed potential to run the 800 meter race success-
fully. With this being said, I decided to investigate 
what made both approaches successful in their own 
right, and how to adequately evaluate and coach 
individuals outside a ‘traditional’ 800 meter race to 
find success in this event.

UNIVERSITY OF MARY ATHLETIC PHOTO
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COACHING THE 800 METERS

Some initial questions that were float-
ing through my head were these:

• Is there a right and wrong way to 
train 800-meter student-athletes, and 
how is that determined?

• Is there one 800-meter training sys-
tem that is perfect for everyone, based 
on the physiological science that makes 
up the 800 meter race?

• Do I train the event, or do I train the 
student-athlete as an individual?

I will start by saying I feel the middle 

distance events from 400-1500 meters 
(mile), are the most physiologically 
complex events to coach (the 800 meters 
possibly being the most complex). These 
events require the most diversity in 
training variables from speed, all the way 
to aerobic endurance and everything in 
between.

The 800-meters is a unique event. I 
look at a potential athlete’s 400, 800 and 
1500 meter marks to get a starting point 
of the athlete’s ability in various events. I 

look at the physiological and biomechan-
ical data, as well as the personality traits, 
of each potential student-athlete before 
determining if the 800 meters is the right 
training and competitive fit. You must be 
thorough in your evaluations in deter-
mining who is going to run the 800 meter 
race successfully. 
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THIS IS A PARALLEL COMPARISON OF TWO DIFFERENT METHODS OF TRAINING DIF-
FERENT ATHLETES WITH DIFFERENT ATTRIBUTES AND MAKE-UP, BASED ON THEIR 
INDIVIDUAL STRENGTHS AND WEAKNESSES. BRIENNA IS CLEARLY TRAINING WITH 
MORE ANAEROBIC A-LACTIC (ATP-CP), AND LESS AEROBIC (O2), THAN MELISSA. 
MELISSA IS TRAINING WITH MORE AEROBIC (O2), AND LIMITED ANAEROBIC 
A-LACTIC (ATP-CP), WORK COMPARED TO BRIENNA. HOWEVER, THE KEY IS THAT 
THEY BOTH TRAINED RELATIVELY EQUAL IN THE ANAEROBIC LACTIC (GLYCOLYTIC) 
ENERGY SYSTEM BY THE END OF THEIR RACING SEASONS. THIS IS IMPORTANT 
BECAUSE THE ANAEROBIC LACTIC (GLYCOLYTIC) ENERGY SYSTEM ENCOMPASSES 
THE MOST SPECIFIC PACES TO THE 800-METER RACE. THEREFORE, ALTHOUGH 
BRIENNA AND MELISSA RELY ON DIFFERENT ENDS OF THE ENERGY SYSTEM SPEC-
TRUM AS A MEANS TO THEIR END, THEY ALSO TRAIN VERY SIMILARLY IN REGARDS 
TO THE PERCENTAGE OF TRAINING THEY SPEND IN ARGUABLY THE MOST IMPOR-
TANT ENERGY SYSTEM TO HAVING SUCCESS IN THE 800-METERS. 
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Going back to some of the original 
questions that were presented:

Is there a right and wrong way to train 
800-meter student-athletes, and how is 
that determined? 

The best way to coach the 800-meter 
student-athlete, and any student-athlete 
for that matter, is to communicate and 
develop a strong working relationship 
through accountability, commitment, 
discipline, hard work, ownership, pas-
sion and trust. 

 Is there one 800-meter training sys-
tem that is perfect for everyone, based 
on the physiological science that makes 
up the 800 meter race?

No. There are too many variables that 
change the way each individual should 
be coached. Science and data are very 
important tools to use in developing 
training designs for any event, but com-
mon sense and understanding individual 
responses to stimuli are equally impor-
tant.

Do I train the event, or do I train the 
student-athlete as an individual?

Both. Follow science when designing a 
training plan, and use history and experi-
ence to help guide that plan. However, 
use communication and adjust based on 
each individual’s unique strengths and 
weaknesses to efficiently travel the route.

The training differences for Brienna 
and Melissa to compete in the same 
event are not so much a philosophy of 
two separate coaches’ personal prefer-
ences on how to train the 800-meter 
race. However, the training differences 
for Brienna and Melissa to compete in 
the same event is based on two coaches 
collectively determining the best way 
to get two individuals to a successful 
result in the same event. Going back to 
the original questions of why I wanted 
to investigate this event and subject: 
there is a right and wrong way to train 
the 800-meters, and there is no one way 
to train this event. The physiological and 
biomechanical demands of the event, the 
psychological and emotional make-up 
of each student-athlete, and the indi-
vidual strengths and weaknesses of each 
student-athlete need to be considered 
collectively. Each variable needs to be 
fluid with the other to determine a pro-
ductive relationship between all the vari-
ables collaborating towards a common 
goal. A good coach makes the system fit 
the athlete, not the other way around. 
There is no ‘one way’ or ‘this worked for 
“enter awesome athlete’s name here,” 
so I know it works for anyone who puts 
in the work.’ Individuals need individual 
coaching based on many different vari-

   

BIO: DENNIS NEWELL IS THE HEAD TRACK & FIELD AND 
CROSS COUNTRY COACH AT THE UNIVERSITY OF MARY 
IN BISMARCK, ND. NEWELL HAS PREVIOUSLY BEEN 
NAMED AS DIVISION II NATIONAL COACH OF THE YEAR 
BY THE USTFCCCA.

ables. The more time we can put into 
understanding each individual’s needs 
and responses, the greater the chance for 
that individual to reach their potential.

There needs to be an open line of 
communication, honest feedback on 
both sides, and respect for each other, 
for a great working relationship to be 
present. Communication between the 
student-athlete and the coach is of vital 
importance to develop each athlete to 
their potential. 

Knowledge + Application = Results
Results + Adjustments = Progress
Repeat
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beynonsports.com

ucsspirit.com

sportsbyapt.com/sport/track

pitfinishrake.com

balfour.com

richeyathletics.com 

gillathletics.com

geosurfaces.com

stockmeier-urethanes.com 

directathletics.com

USTFCCCA Supporters

mondoworldwide.com

stockmeier-urethanes.com

connect.marines.com
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osst-surfaces.com/en

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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Dennis Shaver 
LSU 
Women’s Head 
COY

Jerry Baltes 
Grand Valley 
State
Women’s Head 
COY

Jennifer Potter 
Ithaca
Women’s Head 
COY

Michael Smith 
Northern Arizona
Men’s Head COY

Bryan Schiding 
Missouri 
Southern 
Men’s Head COY

Justin Kinseth 
UW-Oshkosh
Men’s Head COY

Sean Brady 
Texas A&M
Women’s 
Assistant COY

Brad Robinson 
Indianapolis
Women’s 
Assistant COY

Justin 
McQuality 
University of 
Chicago
Women’s 
Assistant COY

Ben Thomas 
Oregon
Men’s Assistant 
COY

Chris Siemers 
Colorado School 
of Mines
Men’s Assistant 
COY

Sarah Glidden 
UW-Eau Claire
Men’s Assistant 
COY

Dani Jones 
Colorado
Women’s Track 
AOY

Rene Medley 
Lincoln
Women’s Track 
AOY

Parley Hannan 
Ithaca
Women’s Track 
AOY

Tyler Day 
Northern Arizona
Men’s Track AOY

Trevor Bassitt 
Ashland
Men’s Track AOY

Matthew 
Wilkinson 
Carleton
Men’s Track AOY

Olivia Gruver 
Washington
Women’s Field 
AOY

Fatim Affessi 
West Texas A&M
Women’s Field 
AOY

Laura Darcey 
University of 
Chicago
Women’s Field 
AOY

Chris Nilsen 
South Dakota
Men’s Field AOY

Connor McLean 
Colorado School 
of Mines
Men’s Field AOY

Dylan Cooper 
UW-Eau Claire
Men’s Field AOY

NCAA DIVISION I

NCAA DIVISION II

NCAA DIVISION III

2020 National Indoor Track & Field   Athletes and Coaches of the Year
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Joel Childs
Huntington
Women’s Head 
COY

Keith Blackwill
New Mexico JC
Women’s Head 
COY

Blake Hegstrom
William Carey
Men’s Head COY

Jordan 
Burkholder
Iowa Central CC
Men’s Head COY

Tracy Blocker 
Huntington
Women’s 
Assistant COY

Jeff Becker
New Mexico JC
Women’s 
Assistant COY

Malcolm Dias
William Carey
Men’s Assistant 
COY

Trent Edgerton
Barton CC
Men’s Assistant 
COY

Aspen Dirr
Huntington
Women’s Track 
AOY

Flomena Asekol
New Mexico JC
Women’s Track 
AOY

Wesley Meyer
Olivet Nazarene
Men’s Track AOY

 Wesley 
Banguria 
Colby CC
Men’s Track AOY

Brittany Jones 
William Carey
Women’s Field 
AOY

Annia Ashley
Barton CC
Women’s Field 
AOY

Ineh Emmanuel 
William Carey
Men’s Field AOY

Shakwon Coke
Barton CC
Men’s Field AOY

2020 National Indoor Track & Field   Athletes and Coaches of the Year
NAIA

NJCAA
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