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Trampoline Training:
Bounce Your Way to a
Rock Hard Core

When you mention the word trampoline, most
people recall fond childhood memories of play-

ing outside bouncing into the air as if they are defying
gravity. Yet few people are aware of not only the health
benefits of a trampoline but the tremendous core train-
ing benefits. Moreover, they do not know that many
gyms and personal training studios now have mini
indoor versions of trampolines called rebounders that
elicit the same benefits. By bouncing on a trampoline,
you are harnessing the force of gravity to strengthen

every cell in your body.

Your core muscles include all muscles from your ab-
dominal, lower lumbar, and pelvic regions. They are
responsible for supporting your spine and providing
you balance and stability. Traditional core training in-
volves movements like sit ups, crunches, bridges, and
planks. Yet many athletes including many gymnasts
have been able to develop incredibly powerful core
muscles without any of these exercises. This is due to
the tremendous amount of core strength required to
stabilize in their sport. And the trampoline is a perfect
example of a sport that requires and develops tremen-

dous core strength.

When you bounce off a trampoline, you end up sus-
pended in air and then land with twice the force of
gravity, which challenges your body to grow stronger
(1). You constantly use your abdominal muscles with
rebounder exercises to stabilize, maintain balance and
postural control, and control the height of your jump.
Repeatedly bouncing up and down on trampolines
develops proficiency for bracing the torso with intra-
abdominal pressure and improves your core muscular
endurance by maintaining an isometric contraction of

the abdominals (1).

Trampoline training forces your body to use your core
muscles as well as proprioceptors in order to balance.
Proprioceptors are specialized receptors that are located
in the muscles, joints, tendons/ligaments, and the inner
ear that provide information that enables your body to

know where it is located in space and if necessary adjust
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posture or movement in order to maintain balance (1).
Proprioceptor training will work your core muscles as
well as the rest of your musculature, joints, etc., thus
improving your overall strength and balance. When
you jump on a trampoline, every muscle in your body
works simultaneously to adjust the body’s position to

its constantly changing environment.

ThCI'C are many exercises you can dO to train your core

on a rebounder. Here are a couple examples:

Sprint in Place

Stand in the middle of the trampoline and drive your
knee up to your chest while simultaneously swinging
up your opposite arm. Work at maximal output for

30 seconds to a minute.

Double Knee Ups

Stand in the middle of the trampoline and jump in
the air as high as possible driving both knees to your
chest. Land and immediately repeat. The goal is to

jump as high as possible
Side to Side Jumps

On either one or both legs, bounce from one side of

the trampoline to the other.

Planks on Trampoline

Put your feet on the ground and your fists and elbows
on the trampoline in plank position underneath your
chest. Prop yourself up like a table or bridge using
your toes and elbows. Use your gluteals and abdomi-

nals to stabilize.

Jump Twists
Use your core to twist your hips and keep your

feet together while bouncing up and down.

References
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Using Functional Tests to ldentify

Core Weakness

he incidence of low back pain (LBP) has been re-
Tported to affect up to 80% of the US population
(3). The pain associated with a low back injury can be
disabling, affecting one’s functional abilities. However,
the good news is the majority of individuals who expe-
rience low back pain will improve on their own within
approximately six to eight weeks whether or not they

seek treatment.

For the athlete suffering with LBP, missing practice or
competition for six to eight weeks (or longer) can signif-
icantly impact both the individual’s and the team’s suc-
cess. To reduce the risk of experiencing a sport related
low back injury, sports medicine professionals advocate
functionally testing athletes in the preseason in order
to identify core dysfunction (2, 4 — 6). It is possible to
identify muscular weakness or dysfunctional movement
patterns that, if not corrected, may contribute to a low
back injury. The purpose of this article is to present a

series of functional tests for the core.

The Lunge and the Squat

Having an athlete perform a functional movement such
as a lunge or a squat may reveal core muscular weakness,
poor functional movement patterns, or both. During a
lunge, the athlete with core weakness may demonstrate
torso side bending, hip (femoral) adduction and inter-
nal rotation, and knee valgus (knee crossing midline)
(figure 1). Weakness of the gluteus maximus and me-
dius muscles may be the main contributing factor to an
athlete’s inability to control his or her lower extremity

position during the lunge.

During the squat, position yourself to observe the move-
ment from both the front and from the side. From the
front, watch for symmetry of movement as the body is
lowered. Athletes with core weakness may demonstrate
dysfunctional movement patterns similar to those ob-
served during the lunge. When viewing from the side,
observe the position of the spine in relation to the pel-
vis. Is a neutral spine position maintained (figure 2) or

does it appear that squat is performed with an excessive

Figure 1. Lunge demonstrating poor

biomechanics.

swayback or a rounding of the lower back? Do the hips
move posteriorly when descending into the squat or is
the squat performed with excessive knee flexion? An
inability to maintain a neutral spine (proper posture)
or the utilization of a quadriceps dominant squatting
technique may be signs of poor hip or lumbar muscu-

lature strength.

Muscular Endurance Tests

Poor endurance capacity of the torso muscles is also
believed to contribute to the onset of low back pain
(1). Several core endurance tests have been described
including the two presented here: the back extensor test

and the lateral musculature test (1).

The back extensor endurance test is performed with the
torso unsupported as shown (figure 3). A second person
is needed to use their body weight to stabilize the lower

extremities. Assume the prone position on the table,
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Figure 2. Side view of the squat.

timing how long the position can be held once
the arms are folded across the chest. When no
longer able to maintain this posture, terminate
the test. Poor endurance of the torso extensor
muscles will limit how long the position can be

maintained.

To conduct the lateral musculature test, assume
the side plank pose (figure 4). Maintaining
form is crucial here, watch for compensatory or
“cheating” strategies. Watch first for the inability
to assume the testing position. Many athletes
are just physically unable to assume the position

demonstrating gross weakness of the lateral core

muscles. Others, once the position has been as-

sumed, are unable to maintain a straight (neutral
spine) posture. You will quickly see hips drifting
toward the table top or observe torso rotation

forward or backward.

B Using Functional Tests to Identify Core Weakness

Figure 3. Back extensor endurance
test

Conclusion

These four tests presented here may help iden-
tify gross core weakness. McGill has described a
specific testing strategy for the core endurance
tests (1). It is outside the scope of this article to
present his entire testing strategy, however I rec-
ommend reviewing his text Low Back Disorders
(Human Kinetics). Addressing core weakness in
the preseason may help reduce an athlete’s risk

of sustaining a back injury during the season.
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Does Muscle Activation Differ
Between Male and Female Soccer
Players during Side-Step Cutting
Maneuvers?
Female soccer players appear to be at a greater risk of an-
terior cruciate ligament injuries than their male counter
parts. One hypothesis for this occurrence suggests that
there is a difference between the lower extremity muscle
activation patterns of male and female athletes. In order
to test this hypothesis researchers from the University
of North Carolina Chapel Hill compared the muscle
activation patterns of male and female Division I soccer
players during 2 side-step cutting maneuvers. Twenty
male (age = 19.4 + 1.4 years; height = 176.5 + 5.5 cm;
weight = 74.6 + 6.0 kg) and twenty female (age = 19.8
+ 1.1 years; height = 165.7 + 4.3 cm; weight = 62.2 +
7.2 kg) soccer players performed a running approach
side-step cut and a box-jump side-step cut. During
each cutting task the electromyographic activity of the
rectus femoris, vastus lateralis, medial hamstrings, lat-
eral hamstrings, gluteus medius and gluteus maximus
were recorded. The results of the study revealed that the
female soccer players exhibited greater vastus lateralis
activity and quadriceps to hamstrings co-activation ra-
tios during the preparatory and loading phases of the
cutting activities. The increase in quadriceps to ham-
strings co-activation ratio suggests that female soccer
players did not increase their hamstrings activation to
compensate for the increased quadriceps activation seen
during the cutting task. This occurrence may explain
why a greater number of non-contact anterior cruciate
ligament injuries occur in female soccer athletes when
compared to their male counterparts. While this data
is interesting it is important to note that much more
research is needed in order to fully understand why fe-
male soccer athlete are at greater risk of anterior cruci-
ate ligament injuries.
Hanson, AM, Padua, DA, Troy Blackburn, J, Prentice,
WE, and Hirth, CJ. Muscle activation during side-step

cutting maneuvers in male and female soccer athletes.
J Athl Train 43:133 - 143. 2008.

Whole Body Vibration Training
Improves Proprioception
and Balance in Athletes with
Reconstructed Anterior Cruciate
Ligaments.
Recently researchers from The School of Rehabilitation
at the University of Tehran compared the effects of a
whole body vibration rehabilitation program with a
conventional rehabilitation intervention to determine
the effects of each method on proprioception and pos-
tural stability in athletes who recently had anterior cru-
ciate ligament surgery. Twenty athletes were randomly
assigned to the vibration or conventional rehabilitation
treatment groups. All athletes received 12 treatment
sessions regardless of treatment program. Prior to and
after the treatment intervention time period the ath-
lete’s bilateral dynamic postural stability was assessed
with the Biodex Stability System. Proprioception was
also assessed with the Biodex dynamometer. Results
of the study revealed that the application of a vibra-
tion based treatment program resulted in significantly
greater improvements in postural stability and proprio-
ception. Based upon these results it appears that the
inclusion of whole body vibration treatments may be
useful in rehabilitating athlete from anterior cruciate
ligament injury. However, more research is needed in
order to fully understand the effects of this novel treat-
ment strategy.
Moezy, A, Olyaei, G, Hadian, M, Razi. M, and Faghihzadeh,
S. A comparative study of whole body vibration training

and conventional training on knee proprioception
and postural stability after anterior cruciate ligament

reconstruction. Br J Sports Med 42:373 — 378. 2008.

Does Whole Body Vibration
Improve Balance and Gait in
Individuals Suffering From

Parkinson’s Disease?

Rehabilitative therapy is widely accepted as a method
for managing the effects of Parkison’s disease. Recently
the effects of whole body vibration and conventional
therapeutic modalities were compared in order to de-
termine the effects of each method on balance and gait.
Twenty seven patients with Parkinson’s disease with
dopa-resistant imbalance on stable dopamine replace-
ment medications were randomized into the vibration

(n = 13) or conventional (n = 14) treatment conditions.
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Each subject received 30 treatment sessions con-
sisting of two 15 minute session five days a week
for three weeks. Vibration therapy consisted
of standing on a whole body vibrating device
which oscillated at 25 Hz with an amplitude of
7 — 14 mm. The conventional treatment group
performed traditional balance training such
as tilt board exercises. The primary measure
of balance was the Tinetti Balance Scale Score,
while secondary clinical ratings included stand-
walk-sit tests, walking velocity, Unified Parkin-
son’s Disease Rating Scale score, and dynamic
posturography. The tinetti score improved in
both the vibration and conventional therapeu-
tic modalities groups. The quantitative dynamic
posturograph only improved in the whole body
vibration treatment group. Based upon the re-
sults of this study it was suggested that whole
body vibration treatment methods were equally
as effective as conventional balance training
methods, thus offering the Parkinson’s patient
an alternative method for improving balance
and gate performance.
Ebersbach, G, Edler, D, Kaufhold, O, and Wissel,
J. Whole body vibration versus conventional
physiotherapy to improve balance and gait in

Parkinson’s disease. Arch Phys Med Rehabil
89:399 - 403. 2008.

Resting Energy Expenditure
and Fat Free Mass Are
Conserved With Resistance
Training Following Weight
Loss

Typically when an individual losses body weight,
lean body mass is typically decreased and there
is a concomitant decrease in resting energy ex-
penditure. These effects appear to be magnified
when aerobic exercise is the predominant mode
of training used in the weight loss intervention.
One plausible exercise solution for preventing
the loss of lean body mass and a reduction in
resting energy expenditure would be the use of
resistance training. This phenomenon was ex-
plored with a longitudinal randomize weight
loss clinical intervention in which subjects were
randomly divided into an aecrobic (AT), resis-
tance (RT) or no exercise (NT) Group. During
the training interventions (AT or RT) subjects
exercised 3 days per week for 5 weeks and con-
sumed a diet of 800 kcal per day with the intent
of reducing BMI to < 25. The NT group just
consumed 800 Kcal per day. The RT interven-
tion included a variety of exercises which were
performed with progressively increasing intensi-

ties and volumes. The AT treatment began with

20 minutes of continuous exercise and pro-
gressed to 40 minutes at the end of the 5 week
time period. All three groups lost weight in re-
sponse to the interventions (AT = 13.0 kg; RT
= 11.6 kg; NT = 12.5 kg). The results of the
study demonstrated that the AT and NT groups
lost lean body mass and had a decrease in resting
energy expenditure. Conversely, the RT group
maintained lean body mass and resting energy
expenditure. Based upon this data it was sug-
gested that resistance training has an important
place in weight loss interventions.

Hunter, GR, Byrne, NM, Sirikul, B, Fernandez,
JR, Zuckerman, PA, Darnell, BE, and Gower,
BA. Resistance Training Conserves Fat-free
Mass and Resting Energy Expenditure Following
Weight Loss. Obesity (Silver Spring, Md) 16(5):
1045 - 51. 2008. m
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Core Training Using a Domed Device

Chat Williams, MS, CSCS,*D, NSCA-CPT,*D

ver the years there have been multiple pieces of
Ounstable equipment implemented into training
programs to challenge balance, proprioception, coordi-
nation, and the core musculature. One popular piece
of equipment is the BOSU® (DW Fitness LLC, NJ) (1)
Balance Trainer (Both Sides Up) dome, which has been
used for athletic development, small group training,
boot camps, and one-on-one personal training sessions.
Incorporating the domed device into a current training
regimen can be another modality for you to create fun,

challenging, and rewarding programs for yourself.

Defining the Core

Developing and maintaining a strong core is essential
for all individuals when performing activities of daily
living and sport specific movements. A strong core can
improve muscular coordination during movements,
maintain posture and balance, increase core function
in the transverse plane (decelerates hips and shoulders),
frontal plane (decelerates the drop of the pelvis when
the foot hits the ground then accelerates the trunk help-
ing the leg swing through), sagital plane (decelerates
lumbar extension during anterior motion of the pelvis
when the foot hits the ground), and most importantly
provides stability controlling these movements through

the core to the upper and lower parts of the body.

The core consists of not only the abdominal muscles,
but includes the hips and the back as well. The follow-
ing is a more descriptive list of muscles involved in the

core region:

Abdominals
Internal and external obliques, transverse abdominus,

and rectus abdominus.

Back

Paraspinals, trapezius, psoas major, multifidus, erector
spinae, quadratus lumborum, iliocostalis loborum and
thoracis, latissimus dorsi and serratus anterior.

Hips

Obturator internus and externus, quadratus femoris,
periformis, psoas, rectus femoris, sartorius, tensor facia
latae, pectenius, adductor brevis, magnus, and longus,

gemellus superior and inferior, pectenius, gluteus maxi-
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mus, medius, and minimus, semitendinosus, semimem-

branosus, and biceps femorus.

Benefits of Training the
Core Muscles

Research has shown that performing movements on un-
stable surfaces can enhance stabilization, balance, co-
ordination, increase muscular recruitment of the core,
and may aid in preventing injuries (2). Many muscles
of the upper and lower body attach in the core region
at the pelvis and spine. Training on an unstable surface
may improve muscular coordination and increase power
efficiency during movements. Balance is the ability to
maintain a fixed base of support over a period of time
and training on an unstable surface can enhance prop-
rioception, which is one’s own awareness of body move-
ment and body positioning (3). This plays an important
role for the athlete maintaining a position on the field.
Reducing the chance of injury may be the most impor-
tant variable when training. When muscles from the
pelvic region are not recruited properly due to tightness
or lack of stability in the hips other areas will overcom-
pensate and may lead to an injury (4). Having a strong

and stable core can decrease the chance of injury.

Program Design

When incorporating the domed device into a training
program proper progressions should be followed so that
the less challenging movements are mastered first. All
movements should be performed on a stable surface be-

fore trying them on an un-stable surface.

Be able to perform bodyweight movements on the
domed devices before adding external resistance (medi-

cine ball, dumbbell, resistance tubing).

Complete the movements successfully on two-feet (bi-
lateral) before attempting them on one foot (unilat-

eral).

Finally, once exercises have been mastered statically,
more dynamic exercises can be implemented to cre-
ate more of a challenge. This would include jumps and

hops on the domed device.
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Bench Press
Body Weight Squats with Diagonal Chop
Machine Seated Row

Seated Medicine Ball Tosses on Dome
Seated Leg Curl

Machine Overhead Press

Medicine Ball Slam on Knees
Dumbbell Bicep Curls

3 Point Push-Up

Transverse Plane Lunge/Dumbbell Toe Touch

Exercises performed on the domed device can be
incorporated into a current training program to
increase the intensity of a specific exercise or a
group of domed device exercises can be put to-
gether to focus on training the core. Exercises on
the domed device should resemble other forms
of training when deciding volume (sets x repeti-
tions), intensity, duration, and rest times. Once
a certain fitness level is achieved, progressively
increase the variable of the goals that have been
set. See Table 1 for an example of a full body
routine that incorporates traditional training

with exercises performed on a domed device.

Exercises

The following exercises are just a few examples
that can be incorporated into a training pro-
gram that will challenge the core. The examples
include multiple variations of core training with
exercises being performed seated, on the knees,

standing, and using the upper body.

Body Weight Squat with Diagonal Chop
(Figure 1 and 2)

Standing on the domed device, lower the body
under control. Keep the core tight and a neutral

spine.

Knee flexion should be approximately 90 de-
grees or where the thigh (upper leg) is parallel
to the floor. This will depend on individual flex-
ibility. Drive through the feet and return to the

standing position.

The medicine ball can be taken from the shoul-

der to the opposite knee (creating a chopping
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motion) when ascending and descending during

the squat.

To increase difficulty, the chopping motion can
be taken from the shoulder to the opposite an-

kle.

Transverse Plane Lunge/Medball Toe
Touch onto Domed Device (Figure 3)

Start with the feet shoulder width apart, initi-
ate movement by opening up the hips creating
rotation in the trunk/core region. The lead leg/
foot should finish at approximately 135 degrees
on the domed device; toes of the trail leg might
turn in slightly. This will depend on knee mobil-
ity, flexibility of the hips and the core, and the
overall strength of the lower body.

During the lunge while opening up the hips,
reach towards the lead foot with the medball,
creating more of a challenge for the hips and

glutes.

'The ability to decelerate the movement (lead leg)
in the transverse plane and return to a starting

position will also create some challenges.

3 Point Push-Up (Figure 4 and 5)

Position body in the prone position with the
left hand on one dome and the right hand on
a medicine ball. Maintain the body in a neutral

position throughout the entire movement.

Perform a push-up, walk over (with hands) so
that both hands are on the medicine ball, per-
form another push-up, finally place the right
hand on the other dome, keeping left hand on
the medicine ball and perform a push-up. Re-

peat back the other direction.

Table 1
Full Body Routine

Incorporating domed device
into a traditional program.

Medicine Ball Slam on Knees (Dome)
(Figure 6)

Begin with both knees on the dome facing a

partner, and in one motion (with medicine
ball) extend the arms over the head eccentrically
loading the core and slam the ball explosively to

the ground (to your partner).

To increase the intensity, place one knee in the
center of the dome and perform the same move-

ment.

Seated Medicine Ball Tosses on Dome
(Partner) (Figure 7 & 8)

Start in the seated position on the dome. Feet
can be placed on the floor, one foot up, or both
feet in the air. Placing both feet in the air will
challenge the core/balance and increase the in-

tensity of the exercise.

Have a partner toss a medicine ball back and
forth to you while walking around. Intensity
can be increased by speeding up the tosses, not
having a planned pattern, and tossing the ball a

little out of range.

180° Jumps/Transverse Toss (Partner)
(Figure 9 & 10)

Receive the ball on the dome with your side fac-
ing your partner. Have your partner throw the

medicine ball to one side.

Catch the ball, decelerating the momentum;
simultaneously with arms extended follow
through throwing the ball back to your partner
while performing a 180 degree jump (land with

soft knees and stick) and repeat.
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Figure 1. Bodyweight squat with Figure 2. Bodyweight squat with Figure 3. Transverse plane lunge/
diagonal chop (start) diagonal chop (finish) medball toe touch

Figure 4. Three point push-up (start) Figure 5. Three point push-up (finish) Figure 6. Medicine ball slam on
knees
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Figure 7. Seated medicine ball toss Figure 8. Seated medicine ball toss Figure 9. 180° jumps/transverse toss
(foot touching) (both feet up) (start)
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n the past decade or so, core training programs have

become increasingly popular, based on the belief that
core strength and endurance are important for main-
tenance of low back health, static and dynamic trunk
(core) stability, injury prevention (especially the back
and lower extremities), and energy production and
transfer from the trunk/pelvis to the extremities in basic
tasks and sport-specific movements. Despite the preva-
lence of core training, there is lack of universal agree-
ment on what constitutes the core and in the definition

of core stability.

In general, the core includes the lumbopelvic region:
hips, abdomen and low back. Since there is no universal
definition of what muscles make up the core, and that
the core must function as part of the kinetic chain, we
have broadly defined core by region and have not iden-
tified specific core muscles. We believe identification
of specific isolated muscles is a moot point when dis-
cussing the application of integrated core exercises. We
leave the determination of specific core musculature up
to your interpretation of the literature and your practi-

cal experience.

Core stability is defined in many ways. Due to its prac-
tical emphasis, we use the definition of core provided by
Dr. Ben Kibler and colleagues at the Lexington Clinic
Sports Medicine Center in Lexington, Kentucky: “Core
stability is defined as the ability to control the position
and motion of the trunk over the pelvis to allow op-
timum production, transfer and control of force and
motion to the terminal segment in integrated athletic

activities” (5).

The sports medicine literature identifies two primary
purposes for strengthening the core musculature. Core
strengthening for stabilization and injury prevention
focuses on improving muscle endurance, in contrast
core training for strength and power is used to enhance
the transfer of energy from the core to the extremities.

When it comes to joint stability, muscles do not need
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to produce a lot of force to stabilize the core, but they
need to do it all of the time. In other words, endurance
is more important than strength (1) in relation to injury

prevention.

Core strengthening for force production and transfer re-
quire higher degrees of stability due to larger forces gen-
erated by the arms and legs. For example, the legs and
trunk contribute 78% of the energy generated during
a boxing punch (7), while the hips and trunk generate
51% of the energy during a tennis stroke (4). Exercise
and program selection for endurance versus strength/
power training differ considerably, as discussed in the

following two sections.

Core Programs

We have seen numerous isolated core exercise programs,
but we have not found the same degree of focus in ex-
ercise programs that address integrated core exercises as
part of the kinetic chain. The purpose of core training