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recommendations for elite athletes

N, S, Simpson’, E. L. Gibis®, G. O. Matheson®

Nutrition and Athletic
Performance

DEVELOPMENTAL MEDICINE & CHILD NEURDLOGY OPINION

Nutrition and physical activity in people with cerebral palsy:
opposite sides of the same coin

Olaf Verschuren', Mark D Peterson’ considered ta be the mose basic unit of energy, hecause all

DEVELOPMENTAL MEDIGINE & GHILD NEUROLOGY REVIEW

Exercise and physical activity recommendations for people with

- L]
t I V I t cerebral palsy
OLAF VERSCHUREN' | MARK D PETERSON? | ASTRID C J BALEMANS'? | EDWARD A HURVITZ?




Physicaactivity

) G

O

P S




Summary |

g G Daily activity Risk indicator

A -
< b )
GMFCS level II-1II

r B
g :
oOc; \

o o

GMFCS level IV

”
ol 3
Oo’% Qo’

GMFCS level V

Types of activity




Physicahctivities

U 5daydweek

60 min. moderatdo vigorousphysicalactivity

U 7daysdweek
< 2hrleisuresitting-time

7days/week break upitting every
30-60 minutes
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Table Il Recommendations for exercise and physical activity prescrip-
tion among people with cerebral palsy

Recommendation

Exercise
Cardiorespiratory (aerobic) exercise
Frequency  Start with 1-2 sessions a week and gradually
progress to three sessions a week

Intensity =60% of peak heart rate, or »40% of the heart
rate reserve, or between 46% and 90% VO,peax
Time A minimum time of 20min per session, and for at

least B or 16 consecutive weeks, depending on
frequency (2 or 3 times a week).

Type Regular, purposeful exercise that involves major
muscle groups and is continuous and rhythmic
in nature

Resistance exercise
Frequency 2-4 times a week on non-consecutive days
Intensity 1-3 sets of 6-15 repetitions of 50% 85%
repatition maximum
Time Mo specific duration of training has been
identified for effectiveness. Training period
should last at least 12-16 consecutive weeks
Type Progression in mode from primarily single-joint,
machine-based resistance exercises to machine
plus free-weight, multi-joint (and closed-kinetic
chain) resistance exercises. Single-joint
resistance training may be more effective for
very weak muscles or for children, adolescents
or adults who tend to compensate when
performing multi-joint exercises, or at the
beginning of the training
Daily physical activity
Physical activity (moderate to vigorous)
Frequency  =5d/wk

Intensity Moderate-to-vigorous physical activity
Time B0min
Type A variety of activities

Physical activity (sedentary)
Frequency  Tdiwk
Intensity Sedentary (<1.5 METs)
Time <2h/d or break up sitting for Zmin every 30-60min
Type MNon-occupational, leisure-time sedentary
activities such as watching television, using a
computer, andfor playing video games

METs, metabolic equivalent of tasks.
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Adequatenutrition is importantfor:

A optimal general health
A optimal physical health and growth
A optimal physical performance

AND

A The prevalence of feeding difficulties in people with CP is much higher than in typically
developing children and adults.
A Malnutrition and undernutrition have significant negative consequences



Nutrition

Breads (Exekied, any)

Potatoes (any kind) Pastas/Noodles

Oots/Ootmeal  Cream of Wheat  Corn

English Mutfing  Pancakes  Sourdough

Whole wheat/Whole grains  Viegetobles

Squash  Pumpkin  Berries  Fruits

The primaryfuel for most types of
exerciseand the most important
nutrient for physical performance

Carbohydrates Proteins Fats

Rice [ony kind) Couscous Cereals Bron

Chicken  Turkey

Fish (Tuna, Tilapis, Mak, White Fish)

Coconut (o, canned, flakes)

Lean Beef  Rabbit ERis
Samon Daxck
Chio Seeds Bacon

Hemp Sceds  Sashimnid

Olives (Ofive OF)

Nuts (oitg/Dutters)

Sprowted Grains g8 Whites

Q > Aenirenth Seeds [ods/benters) Satfiower Oi

Shrmp Buffalo

Most Yogurts

Floxseed (ground/oils)  Omega/Fish Oiks

Bison Ostrich

Whole-Fat Yogurt and

Some lce Creams
Chocolate/Skim Milk
Wheat Germ
Peos

Butter Avocado Egg Yoks

Low/Non-fat yogurt Cottage Cheese

Whole-£at Mik Bacon grease Shortenings Laed

Low/Nonfat cottage cheose

And Cheese Ghee *any cils

Whey Protein PLamt.based Protein

Top Srloin Flank Steak  Low/Nonfat cheese

Scallops

Lobster  Nutrional Yeast

Helps sustaiprolonged exercise
Canadian Bacon

S - Source of stored energy, burned
Used forbuilding and repairing  ~ mostly during lowlevel activity and

muscles red blood cells, and othel when other sources are not
tissues available

Used for energy when carbohydrate
are not available
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1-2% turnover

Anabolicstimuli:

1. physicabctivity
2. protein
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Schematic of protein breakdown & synthesis
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Hypertrophy occurs when
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synthesis > Breakdown
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Does muscle size matter? The relationship
between muscle size and strength in children with
cerebral palsy

Siobhan L. Reid, Christian A. Pitcher, Sian A. Williams, Melissa K. Licari, Jane
P.Valentine, Peter . Shipman & Catherine M. Elliott

spastic diplegia GMFCSI| -l
n=18

Age: 7.5 * 1.7
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Muscle CP group TD group
Variables group (n=18) (n=19) P
MV (cm’) Flexors 127.3 (36.5) 178.7 (53.7) 0.002

Extensors 287.9 (76.1) 382.2 (101.4) 0.003

Figure 1. Bilateral axial slices of six manually outlined thigh muscles; VL. vastus lateralis; RF. rectus femorns; VM. vastus medialis;
BF. biceps femoris: ST. semitendinosus; SM, semimembranosus. (A) represents a typically developing child and (B) represents a child with spastic
diplegia CP.
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AMuscle growth in children with CP initially follows that of TD children.

AFrom 15 months onwards there is a decrease in muscle growth
observed in people with CP

A EaryLife ! Adult Life
Maximize peak: Maintain peak

Older Life
Minimize Loss

Muscle Mass & Strength
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Adeguate sleep is importantor:

A optimal general health

A optimal physical health and growth
A optimal physical performance
A optimal cognitive functioning (learning, memory, and mood)

AND

A

The prevalence of sleep disorders in people with CP is much higher than in typically
developing children and adults.

Sleep not only affects the overall development of the child with CP. It also affects
the wellbeing of the entire family.

Sleep problems in children with CP are unosgorted, under recognized, and
undertreated.



13359 Sleepand nutrition are understudied
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Impactfor patients/ parents

A Toincreaseyour physicahealtbeingphysically
activeisnot enough.
A Support researchelatedto nutrition andsleepd .



