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LEARNING OBJECTIVES

To provide perspective on the value of a fithegzagch in rehabilitation
To explain the concept of fithess training

To inform and encourage health care professionalsilize a fitness approach in
rehabilitation

To describe different approaches to fithess foretheryday user and for the elite
athlete, a more progressive approach.



DISABLED, WHY KEEP FIT?

Physically disabled people are exception to the general population when it comes
down to Physical Activity, neither should they beated differently in their daily life.
There are more similarities than differences.

Everyone, including physically disabled people, banefit from regular participation in
challenging physical activity. Regular exercisepgdb reduce obesity and the risks of
heart disease associated with an inactive lifestyle

When exercise programs for disabled persons incatgalaily activities, such as
transferring, going up and down curbs, and perfognivheelies”, participants are able
to improve wheelchair skills/techniques, in additto general personal fitness levels.
This combination of fitness and skill training werto improve the overall
INDEPENDENCE of each participant.

When this type of exercise training is incorporatethin the inpatient's rehabilitation
program it serves to complement the total rehalbitin process. Continued
fithess/exercise training on an outpatient or comitglbasis, enables physically disabled
persons to maximize their levels of independence.

Why is Exercise Training Important for Disabled $ters?

A majority of the spinal cord injury population, North America, are physically inactive.
Frequent and regular exercise increases the watkibthe cardiovascular and muscular
endurance. As the cardiovascular circulation impsoWweople feel better, tire less easily
and have more reserve energy.

0  The most common cause of death for spinal cordedjypersons is cardiovascular
disease (Lee and Price, 1982), which is now thessasrfor the general population.

O  Modern health care has greatly reduced previowadl tomplications and persons
with Spinal cord Injuries are living longer lives.

O  Regular daily activities do not provide a trainigffect for the wheelchair user.

In the early years of sport for the disabled, ladtlietes and coaches tended to be
interested volunteers who had limited knowledge exgkrtise in the field. Today, built
on their enthusiastic foundation, the field hasaleped to the point where specialized
fitness instructors and/or coaches are requirdeblip disabled persons reach their
potentials. These professionals must be educatackas of fitness and physical
activities specific to physically disabled persons.



Benefits are not only mobility related. Eating tigind keeping fit enhances both physical
and mental health. Higher energy levels, workirfigsbess and gaining more confidence
enable people, again including those with disaéditto enter more freely into new
situations and activities, and therefore the masash of life.

Attitude is the real key to independence and fgrnieone way to get it. As cited in Kelley
and Frieden (1989), the motto of the National Haapped Sports and Recreation
Association. explains much of the appeal of fitrest$vities for people with disabilities "
If I can do this, | can do anything".

Despite the fact that most mobility impaired indiwals expend more energy than their
able-bodied counterparts going about their dailgdi these activities tend to increase
frustration levels and have an accumulative tieffgct. Think of the effort just to wheel
several blocks downtown, negotiating curbs, anempeople, for example.

Non-paralyzed muscles must work harder to comperisatimitations. (To demonstrate
this principle, just ask a veteran quadriplegicsparto demonstrate arm strength some
time !). The natural process of aging also takewoil, and more aggressively than for
the able-bodied population.

Q  Kelly and Frieden (1989) explain that: " For thesasons, disabled people often
become more sedentary and avoid strenuous actiyagually become less fit and
less involved in community life. Because until nettg few schools or community
centers offered programs of vigorous exercise émpge with disabilities, many
disabled people have never experienced the pleasbeng physically fit.

The loss of fitness resulting from inactivity - atiié reduction of associated social
interaction - can in itself be disabling. Inactilisabled persons tend to have less
cardiovascular endurance, higher body weight aghdripercentages of body fat than
either their more active counterparts or disabtetetes (Fersterman-Normansell, 1986).

A "Fit" paraplegic is in average 25 Ibs lightethiady weight then an "Unfit" paraplegic
(Eriksson-Lofstrom- Ekblom, 1988).

For health care professionals not directly involirefitness and sport programs, it is
important to fully understand the value of suchvétgtand participate in supporting such
programs. Over and over again, it is evident paaticipation in and enjoyment of such
activities will, among other values, open the damd increase a person's readiness to
learn. The desired outcomes of formal rehabibtatire enhanced. In fact,
post-discharge wheelchair athletes are more suat@ssvoiding medical complications
than non-athletic persons with spinal cord injugesnvolvement is important.

There are essentially two basic levels of partiogpein physical activity which lead to
improved performance and independence.



O  Exercise training for fitness benefits in a non-peititive environment (examples,
aerobics, aquacize, free wheeling).

O  Specialized training over several years for dgwalent of recreational or elite
athletes.

Each person must decide the level at which thel wagarticipate, since degree of
commitment varies dramatically takes consideraldeenime to be an elite athlete.



DEVELOPING A FITNESS PROGRAM

Pre-Planning Considerations

Before the actual planning of an exercise or féna®gram can begin, several factors
must be considered by a participant and the iosiricoach. These factors include:

Q

[]

Medical/health statusThe individual must receive a doctor's permissm

exercise prior to participating in a physical aityiyprogram. This determines if a
prescribed exercise program would be contraindictiehe participant's level of
health/ fitness. This serves as a protectiontferSpinal Cord Injured person as
one should not start their training with a previoyary that has not propel healed.
These injuries may then be exacerbated by vigoegascise, thereby impacting
daily living.

Equipment and facilitiesIdentify equipment needed and available to piie in

the training program (i.e., resistance trainingiponent, special gloves). Wherever
possible, wheelchair accessible facilities and @meint should be chosen since less
assistance a participant requires for getting sh@ut of the facility, and on and off
of equipment, the greater the level of independemckconvenience.

Instructor/coach In the ideal situation, the participant will leaaccess to a

q_ualified individual who can assess, prescribe Jemgnt, and monitor physical activity
programs to meet participant’s needs, interestglaéties, and limitations.

Q

Time. Amount of time participant is able to commitebeercise training must be
determined. A minimum of three, thirty minute wouks per week are required for
positive training effects. Athletesust be prepared to devote at least ninety
minutes of quality training per day in order to expnce improved performance.

Note: Even if a participant has a lot of time to trarprogressive program to avoid
overtraining must be followed; that is appropriateount of rest between training
workouts must be included.

Q

Type and level of disability The participant's type and level of disabiligsha
significant effect upon expected levels of perfanoe& Potential is maximized if
participants are familiar with physiological abé and limitations of disability.
This can be accomplished by consulting with therdfisciplinary rehabilitation
team members and coach, and by reading availaétatlire.

Short and long term goalsGoals must be identified to ensure that instmcbach
and participant are striving for the same outcom##$ien realistic goals are agreed
upon, commitment to activity is usually much greated therefore, succeiss

more likely to occur. Short-term goals might béase weight, able to wheel a mile
without a break or be able to do transfers to liber ffrom the wheelchair or vice
versa. Whereas a long-term goal might be to becomereational athlete, or to
wheel a longer distance without rest for examplenil®s constant wheeling.




These factors may be affected by....

O  support given to participant by family and friends;
O  sport and exercise history of participant befangury;
Q availability of a training partner; and
a

participant's financial situation.

The Training Year




Three_primary/macrphases exist within the training year (Fig. 1).

These phases are further divided into secondargdmpieriods. Thus, it is this system of
sub programs which prepares the participant faeatgr level of fitness and/or peak
athletic performances. By utilizing micro periotls participant is also able to make
workouts more exciting.

Phase | - Weeks1-6

Phase 1 Phase 2 Phase 3

Oct.Nov.Dec.Jan.Feb.March.AprilMayJuneJulyAug.Sep.

For a track athlete, this period would normallyurcitom October to mid-November.
For the beginning fitness enthusiast, this is timbecome familiar with different training
methods and to learn different weight training teghes. Essentially, it is an
introductory period The athlete or person who has been active foenan a year,
often takes this time to participate in differeatiaties which develop strength and
maintain their basic aerobic fitness levels, tBatake an activeest.

Phase Il - Weeks 7 - 26

This phase may occur from about mid-November tcetiak of April for the participant.
During Phase I, aerobic training predominatesyearthe period and is then followed by
anaerobic activities. Development of a good reppggstem also occurs at this time.

Phase Ill - Weeks 27 - end of competitive season.

For the track athlete, this would normally contiritgan the beginning of May to the end
of September. Phase Ill period includes a timeeathing peak performances and
competition for the athlete.

For the non-athlete, this is a good time to meaptogress/success by conducting fithess



and performance tests. This is also the time p@e&nce more intense workouts and
introduce new activities for training variations.

It is important to maintain training gaifgverload throughout the year.

During Phases | and, Workouts are geared to quantiitraining volume increases
while intensity remains low. The participant ieases the duration of workouts
progressively (i.e., distance or time) while maiimitag a relatively slow speed.

Phase lllis spent performing qualitraining whereby speed and intensity are increased

and volume is decreased. Since shorter distammeeprese quality workouts, a natural
increase in speed occurs.

Quality

Oct.Nov.Dec.Jan.Feb.March.AprilMayJuneJulyAug.Sep.

Quantity

Figure 2
Changes in Training Intensity (quality) and



Volume (quantity) from September to August.

THE PRINCIPLE OF SUPERCOMPENSATION.

Supercompensation is an underlying principle ahtng program design for today's
participant. This method of exercising avoids éna@ning and yet maximizes workout
benefits. The key to Supercompensation is to alldequate rest between subsequent
workouts.This rest period is important for the body to bé&edo replenish the working

cells.

Four elements of the Supercompensation princileides:

(1)

(2)
3)
(4)

s

performing an initial workout.

During the workout the participant becomes ewsited.
Participant rests and recovers.

Performance improves.

The
participant



ﬂ Figure 3 A

Four Elements of Supercompensation
2 for a Single Training Session.

Figure 3B
Reduced Effect of Supercompensation
With An Extended Rest Period.

The following occur when Supercompensation is paréa with an extended rest period.
(1) The participant performs an initial workout.
(2) During workout, participant becomes exhausted.
(3) Participants have tdong rest and recovery.
(4) Performance deteriorates.
It is essential that balance between workload astllye optimized to promote improved
performance levels. If rest periods are limay, there will not be an increase in
performance levels. (e.g., If Resistance trainggtilized only once a week there would

be toolong of a rest period between each training sessiorcansequently ntraining
effect from this type of training.)



Figure 4
Four Different Approaches of Supercompensation.

Figure 5 depicts several approaches to super- aomsatien. Each block may represent a
single workout, a week of exercising or a monthraining.

1 Positiveapproaches indicate a progressive increase mrigaguality, followed by
a recovery period.

L  Negativeapproach refers to a decrease in intensity foltbimethe recovery period.
Recovery periods are not complete rests butadsaee for qualityraining- a
reduced intensity, extended over a longer duratiod,for_guantitytraining-
reduced duration for a more intense workout.

Positive 2:1 Negative 3:1

Positive 3:1 Negative 2:1



12 km

10 km 10 km

8 km
8 km

6 k
m 6 km

4 km

Positive 3:1

Figure 5
Example of Positive 3:1 Supercompensation
for Shorter Distance Training.

To increase quantity or volume of training durihg build-upperiod (phase 1), a
positive/rest (pos) 3:1 may be implemented.

Figure 6 depicts a 2 km increase in distance, wteshlts in an increase in the length of
the workout time except during rest weeks 4, 8 HhdIn this type of training (i.e.,
quantity oriented), there is minimal increase iaexh

The type of Supercompensation program usually sdram person to person thus
making it very individually tailored.

Unfortunately, a trial and error system must bedusedetermine which approach is best
for each patrticipant.

Overtraining

It is very easy for a participant to overtrain. édtvaining occurs when a person trains too
frequently or, at an intensity beyond his/her &piliitness level without required rest
between workouts. Thus, you may have heard arriexped athlete exclaim, "I've been
training three times per day for the last threeyed just don't know why | do not
improve!”

Instructors/coaches and participants must redliaeduring actual training workouts, the
body becomes fatigued. Without the recovery phaga,ovement CANNOToccur.
Unfortunately, there is no exact rest schedule Wil ensure that overtraining will not
occur. Therefore, remembgrrest




Training Methods

This second part, initially defines elements ofaéning workout that the instructor and/or
participant controls (i.e., intensity, frequencys well, various training methods are
described and their benefits outlined. Suggestwasnade as to when each method
should be utilized (periodization). Note that sotn&ning methods described are more
appropriate for the elite athlete than for the mompetitive participant.

Use of different types and intensities of traindepends on several factpssich as the
person's level of fithess, scheduled competitivenéy, time of year, and purpose for
training. The coach must keep these points in mihen identifying finer details of the
workout.

Training intensityis monitored by observing the working heart ratd/ar wheeling
speed as indicated on a cyclocomputer.

To determine target working heart ratne, use the following example. Assume a
person’'s maximum heart rate is 220 beats/minuteestiohg heart rate is 50 beats/minute.
Participant is instructed to carry out distancekeat at 70% of their maximum heart
rate.

Therefore, the person performs the following clatans: (Karvonen, 1987)

Maximum heart rate: 220 beats/minute
Resting heart rate - Sfeats/minute
170 t=minute

70% of max. heart rate_ x 0.7
119 I=atinute
Resting heart rate + H®ats/minute
169 =atinute

This monitoring can be used as a precaution tormka the risk of overtraining and can
be carried out independently by the wheeler.

Results of an unpublished study (Eriksson 1985¢aiad that determining workout
intensity by monitoring the heart rate is effectige highly trained paraplegic athletes,
but not accurate for those with quadriplegia. Ehae, persons with quadriplegia benefit
most from monitoring wheeling speed on the cyclopotar. Consequently, each
participant must match training intensity with ceosnonitoring method by a trial and
errorsystem.

Before we begin to talk about different types afrimg methods and their effects, it is
important to become familiar with the terminologylanguagef fitness training (See
table 00-1).



Table 00-1

Terminology

Intensity Degree of exertion (i.e., speed of vingeresistance of weights).

Duration

Volume per Set

Total Volume

Rest Period

Repetition

Frequency

Tempo

Length of time athlete works without rest.

Time athlete works for a series of reps or a girsgi.

Total time of work. If workout is one continuoegort,
duration and volume are identical; if workout hasipds of
work and rest, volume is sum of the work times.

Length of time athlete is given to recover betwaenk
periods. These rest periods must often be detedron an
individual basis.

Number of times a specific exercise, routine,\wamg is
repeated during a fixed part of the workout.

Number of workouts per day, week, etc.

Variations in intensity and/or variations witliomponents of a
program.



Training Methods and Effects

Distance Training

Distance training involves continuous work (withoest periods) of long duration.
Therefore, total volume of work is high.

Short distance training involves wheeling betweem8 15 km and long distance from 15
to 30 km. A single workout remains constant thtomg. For example, a nefithess
enthusiast trains at low intensity and performgistlistance workouts. Phase | training
is usually geared to distance training.

Distance training promotes greater tolerance foluesnce work at moderate intensity
(sub-maximal work). For daily life this would makeparticipant able to wheel for their
own shopping, and able to go for long walks withioeing dependent on another person's
help.

Slow and long distance training has loeHects on muscle groups (i.e., capillaries,
mitochondria). Fast and short distance trainimgaases centralapacity in the
cardiorespiratory system.

Fartlek Training

Fartlek training also includes workouts of shord &amg duration.

Short Fartlek training involves wheeling betweesnsl 15 km, and long Fartlek from 15
to 30 km.

During Fartlek training tempohanges frequently which is distinction betweartlek
and distance training workouts. (Recall that dudmgjance training the same intensity is
maintained throughout).

Intensity for Fartlek training ranges between 40 5% of maximum. Shifts in intensity
may be planned or may occur spontaneously, basédwrihe athlete feels or on type
and nature of terrain.

Fartlek training combines the benefits of bothalse and interval workouts.

The following is an example of how you can set apnfartlek workout.

The distance of this Fartlek example is 10 km. aherage speed in a regular distance

training session is 5 min per km. Total time tustFartlek program would be 50 min.
The program is outlined for close examination andasstanding.



TIME EXERCISE

% OF MAX. SPEED TOTAL TIME

5min. Jog 50% 5 min.
5x1min Interval 80% 5 min.
Rest (4 x 1 min) 60% 4 min.
5 min. Jog 50% 5 min.

2 x5 min. 15 sec. work (90%)-15 sec. rest (60%) 10 min.
3 min. Rest between set  50% irB m
5 min. Jog 60% 5 min.
3x2min. Interval 75% 6 min.

2 min. Rest (2 x 2 min) 60% 4 min
3 min. Jog 50% 3 min.

Total Time58 min.



INTERVAL TRAINING

Interval training involves exercising for brief pmds of time followed by activeest(easy
wheeling).

Three groups of intervals exist - long, short, ahdrter intervals.

Long intervals consist of five to ten reps of twalaight minutes of work (5 reps of 2
minute work outs with 2 minutes of rest betweersjep

Short intervals require working for 60 - 90 secofadive to twenty reps (i.e., 5 reps of
work for 70 sec. followed by 20 sec. of easy wheglallow 3 minutes of rest between
sets!; repeat sequence).

Shorter intervals are 15 seconds in length andegreated eight to forty times (i.e., 15
seconds of work followed by 15 seconds of easy Vitnggéor a total of 5 minutes; allow a
3 minute rest; repeat sequence).

Interval training has a positive effect on the bedentral capacity. It increases the
participant's level of tolerance for short, fastrkvbouts. In daily life this can be related to
pushing the wheelchair easier up a hill or havirggerpower when pushing against a
strong wind.

Resistance Training

Resistance training can be oriented to: (1) musatiangth, (2) muscular power, (3)
muscular endurance.

Power resistance training is most important for eltleair participants since they receive
endurance training by carrying out daily tasks fr@rvheelchair and/or performing the
wheeling workouts. Participating in an additioaatiurance weight training program
increases one's risk of overtraining and over ngeies.

Ideally, resistance training is an integral partha participant's rehabilitation program.
When muscular strength is adequate, an individubétter able to transfer and propel up
and down curbs, stairs and hills.

Benefits the athlete receives from regular paréitgn in a_powenpriented strength
training program are many - faster starts, a kisking the homstretch breaking away
from the pack, and more efficient up hill propatsi

There is a large variety of resistance training@gent available on the market. The
participant should utilize apparatus which allows/her to carry out the program as
independently as possible.

Resistance training activates more motor unithénexercising muscles and therefore, a
greater muscle contraction occurs. As well, thescteulearngo contract faster.



The instructor/coach must be familiar with diffetréypes of training methods and how
they can be appropriately incorporated into exeritaess program. Participants with
different levels of cord injury respond differently various training regimes. Therefore,
the coach must often experiment to determine amapexercise program.

To reach optimal improvement in the fitness tragnommogram by adhering to the
following principles

Q Training has to be specific for each participam¢sds.
a Training has to be consistent to give the expectsdit.
Q Each quality in the training program has to hawpprly adjusted

workloads organized in a progressive manner.

a Each quality of training has to have the optimatirgy time, before it
repeats itself, to achieve on optimal effect.

Fitness is for everyone. If the participant wantbécome more involved in elite sport,
this requires greater structure and more time camerit for specific training.

The next section describes the structure of a®@ffetraining workout for athletes. This
is followed by specialized training methods forrestional and elite athletes, and finally,
programs for sprint/middle distance, and long disédroad racing athletes.

Information presented in the second half is dir¢t¢tsvards the elite athlete; however,
participants may also adapt and incorporate thigrnad into their own training plans.

FIVE STEPS FOR ALL WORKOUTS




First, lets look at a basic structure for all plegsiactivity workouts. All too often, both
able-bodied and disabled athletes avoid performiagn-up and stretching routines
before carrying out their actual training programs.

Historically warm-up has also been excluded fromttiaining regime! These
components should never be avoided since theyraieatfor both a quality workout and
the prevention of athletic injuries.

Following are five components of a workout.

Warm-up
: Wheel for 10 - 20 minutes (slow speed)

Stretching
. While sitting in the regular or racing wheelchaistretch all functional

upper body muscles. Stretching routine lasts fet3@ninutes and includes
both dynamic (movement through full range of motiog., arm circles) and
static (stretch and hold) exercises.

A partner is especially helpful to persons in rgathairs since the sitting
position makes it difficult to perform some stresshWarm-up and
stretching components of the workout prepare ppéid for actual training
session by:...

A. increasing the body temperature I5yCL, which in turn provides a 10%
increase in work efficiency,

B. increasing the blood flow to the working musclewgrs, and

C. stretching working muscles and ligaments.

Actual Training Session

Work performed during this component is what hasnbreferred to in Section Il as

training methodsfor example Fartlek, long or short distancejmterval. Each training
method has a specific purpose and therefore, sheutirefully selected.

Cool-down

. Wheeling 10 - 20 minutes at a slow pace allowstieé&bolic waste

products to be transported away, thereby redutiadikelihood of muscle

soreness and stiffness. The cool-down is as irapbéds the warm-up

procedure.

Stretching

: This may be performed while still sitting in thesirag wheelchair, but is
better carried out while in the regular wheelchsimce a greater range of
motion is often attainable. Post workout stretgrshould last from 10 - 15
minutes.



Specialized Training Methods

LONG AND SHORT TEMPO TRAINING

Long and Short Tempo Trainingilizes the lacti@cidcomponent of training and is used
during different periods of Phases Il and Il (i@mpetition and pre-competition).

Lactic acid is used by the body as the main energgurce when the intensity is high and
the circulatory system cannot provide the workingsote cells with oxygen. This

method of training requires adding distance toetvents in which the athlete competes in
and varying the speed intensity.

Long tempdraining includes distances from 300m to 1000m ifharathon wheelers
even up to 2000 meters).

Changes in speed may alternate between intendesshtense, progressing from low to
high, or vice versa.

Example5 x 600 m = first 200m in 75% of maximum speedosel 200 m in 85%, third
200 m in 95%.
This example is appropriate during competitive geiof Phase Il training.

Short tempavorkouts incorporate distances from 100 m to 30@mal the variation in
speed is similar to long tempo training.

Example 10 x 150 m = accelerate the speed up to 95% of
maximum, with a long active rest.

This example can be used during the competitivedgernf phase Il as well.

Sprint Trainingis designed to improve neuro-muscular functiorang reaction time.
This training is divided into two components:

n] Lactic acid traininqup to 120 m distance). In this type, lactic asid
produced and the body must efficiently eliminateRew reps and sets are performed at
high intensity, and active rest periods are lompis type of training is used primarily in
Phase III (competitive period)

Example: 5x 100 m in 95% of maximum speed witiglactive rest. This example can
be used during competitive period of phase Il ai.wSpecific examples as above
should be used.

(| Alactic acid traininglup to 60 m distances). In this type of trainiagtic
acid is not produced in working muscles becauséwgrtime for each
repetition is very short and few sets are performgis training is of very
high intensity with long active rest periods.




Example: 3 x 30 m with flying start in maximum speed,
2 x 80 m with flying start in high intensity, witbng active rest (100% work active slow
rest).

Both of these methods benefit the wheeler's sgetisprint endurance (i.e., speed
beyond point of maximum acceleration). It is diegctowards the improvement of
anaerobic capacity.

ENDURANCE TRAINING

Training during Phasefor sprint and middle distance athletes requireseling at low
intensities for long durations. During this tintiee majority of resistance training time is
volume oriented (i.e., high reps and sets).

Phase Iworkouts continue to be quantityiented. Training methods utilized, include;
long and short distance, Fartlek, long intervaigibempo and strength training.

In the second half of the Phase Il schedule, thietat begins to prepare for specific
training and the competitive period. Thereforduwme of training begins to decrease
while qualityincreases. Short tempo and sprint training adeddo train lactic acid
system, while the Fartlek workouts are dropped.

Sprinters and middle distance racers must findgtanal combination of muscular
strength, power (speed), and endurance. All (fdlmmmponents are important, and the
training model should ensure maximum developmeeagch.

Q Research indicates that 6-8 weeks of strengthitiaimithout a change in
the program will not result in significant improvent (Weineck 1983).

Thus it is important to change resistance trairggram frequently and follow a
periodization schedule. Muscular endurance imgsas the athlete continues to wheel.
Therefore, resistance training is directed torgjtie and power components.

The training program must be adjusted to ensurearease in wheeling speed. If a
participant cannot maintain the desired speed adealiaustion, the workout must be
stopped. Training on asphalt provides optimal dpedich in turn produces positive
effects. Continuous training on a rubberized tiacow due to high resistance, and the
participant does not experience an increase inmaxi speed.

Every training session throughout the year inclustaae type of sprint training (i.e., 3-5
standing starts; 30-80 m accelerations to 90%).

Tempo training plays an important role in middlstdince training. Coach and athlete
must ensure that speed/tempo are progressivelgtad)to different periods of the year.

Today's middle distance racers change speeds fitgure races, and therefore athletes



must be prepared to respond.

For example, during Phase I, the 800 m distancéregrerformed as 400 m at 70%
followed by 400 m at 85%.

During Phase II, 800 m distance can be reduce@@m®and further divided to 200 m at
70%, 200 m at 80%, and 200 m at 90%. This vanaticspeed is referred to as ins and
outsor splitwork.

Endurance training is method used most frequentiyhieelchair sport. If endurance is
not adequately developed, negative effects caxperienced in other components of
training, including recovery time.

Coach and athlete must be well versed in energgisyss specifically anaerobic versus
aerobic to be able to prescribe an ideal traingigedule.

Aerobic trainingincorporates distance, Fartlek, and interval wot&panaerobic training
involves working close to actual racing speed hygeming long and short tempo
exercises.

Goals for endurance training for long distanceed#&d and road racers are four-fold:

1. To Increase speed.
2. To Increase length of time speed can be maintained.
3. To Maintain or increase aerobic capacity (dependimghe level of physical

fitness), and
4. To Maximize hill speed.

The coach must always keep the athlete's disabyiity and level in mind (including
complete vs. incomplete).

Through personal experiences the following haven lskgcovered:

a Highly trained quadriplegic athletes can performoa& workouts at a
higher intensity than paraplegic athletes and Hisg require a shorter
recovery time between the same intensity of workoammd between their
last hard workout and their peak performance.

This appears to be the result of reduced functionadcle mass placing a lower demand
on the maximum circulatory capacity, as compargoetsons with paraplegic. In this
case, the faster return of the venous blood flmmfthe working muscle groups results in
the lactic acid transport system being more efficie

(| T1 quadriplegic athletes do not have the expectsdipe effects of long



distance training utilizing short tempo method.c&ssful results have been
noted by performing short distance training or lE&rtoutines at high
speeds.

T1 quadriplegic athletes respond best to the stcpapensation method of 1.2
negative/2:1 positive.

T1, according to ISMGFElassification System include quadriplegics widv&e
reduction of power in the arms affecting grip aflwbes extension, severe shoulder
problems and functionally reduced triceps power.

Hill Training

Road racers incorporate hill training into theirriamut schedules, as well as longer total
distance sessions.

Lactic training is practiced during Phase Ill, orsery 2 to 3 weeks, to enhance quality
of training. Work time is 40 sec. to 90 sec, perfed 5 to 8 times. Rest periods between
sets are long enough to ensure recovery.

Uphill training sessions start on a flat surfacattain high speed. The hill cannot be too
steep, because the athlete must be able to mahitdirspeed for the entire duration.

The athlete also prepares for hills by performiagtlek, distance, and interval routines.
The coach and athlete must be aware though, thay taatical/strategical movements
occur during competition on the hills, therefotasiimportant to master them.



Overspeed Training

Research from Finland pertaining runners, indicéhed overspeettaining enhanced
maximal running speed.

A positive effect has also been noted when wheelettlaletes utilize this technique
during long or short tempo and short distance itngin In this type of training, the athlete
works at high intensity (close to maximal powerpui} at speed that slightly exceeds
maximum speed.

For example, athletes perform 200 - 400m short tedigtances at 90 - 95% of maximum
power output with wind at their back, or wheelsaoslight downhill grade. The athlete
ensures maintenance of high frequency pushes thoamighis training.

This type of training is only used during PhasedHpecially during peak performance
preparation. It also has a positive psychologitict on the athlete.

Personal Thoughts

Wheelchair track and road racing athletes mustialiee more in the future. Thus, each
racer should train for and compete in, only sprartd middle distances or only long
distances and road racing.

To be successful in racing, the athlete develogsnaaintains balance among muscular
strength, power (speed) and endurance. To de#uls individual must approach
training in a very well planned manner.

Two methods of maximizing training for all groupisabhletes are to emphasize speed
changes in the training program (in and (8ghts), and to develop speed with overspeed
training on asphalt. Of course an increase irathkete's aerobic capacity, and in length
of time that speed can be maintained are also irapor

With more education/information in the area of wphysiology, the athlete/coach can
acquire greater understanding of how the body medpto training. This results in
improved performances with an avoidance of overingi.

Conclusion

As the general population moves more toward exei®or health and fitness, so too
does the disabled community. Wheeling into fitngesserally reduces the related risks of
obesity and cardiovascular disease while addingfiterof independence and quality of
life.

Certainly, in both areas of fitness for recreatimal for elite competition, expertise is
required. For optimal benefits, fitness enthusiaktauld have a knowledgeable
instructor/coach to prescribe and to help implenagmtogram designed to meet each
individual's needs.



The startling fact that so many disabled peoplaraetive in the world of fithess in
general, raises the concern that health care miofesls must explore ways in which to
encourage and provide opportunities for more paeteon and enjoyment. Early
introduction to an exercise program during the bdhation process, is the best means of
ensuring that the physically disabled person pwsueactive lifestyle.



SELECTED REFERENCES

Astrand, P. O. and Rohdahl, Kextbook of Work Physiology. McGraw-Hill, New Yiar
1986.

Bauersfeld, SohréteGrundlagen der Leichtathletik, Sportverlag, Beri980.

Canadian Coaching Associatidboaching Theory - Level 3.

Kelley, J.D; Frieden, 1.1989. Go For itlOrlando, FL.: Harcourt Brace Jovanovich
Publisher.

Eriksson, P. et alAerobic Power During Maximal Exercise in Untradrend Well
Trained Quadri and Paraplegics, Scand J Rehab Btet¥2-147, 1988.

Hjeltnes, N Oxygen Uptake and Cardiac Output in Graded Arer&se in Paraplegics
With Low Level Spinal Lesions, Scand J Rehab Med, (&, 1977.

Karvonen, M., Kentala, E. and Mustala, (@957) The effects of training on heart rate.
A longitudinal study. Am. Med. Exper. Biol. Penn35: 307 - 315, 1987.

Laurell, Gusti Swedish Track and Field Magazine, 1983-1988.

Le, C. T. and Price, MSurvival From Spinal Cord Injury, J. Chron D35, 487, 1982.

Swedish Track & Field Coaches Associatidoaches Magazine, 1985 - 1988.

Weinec, J. and Langen, E. ®ptimales Training, Leistung Physiologische miags
Lehre, 1983.




