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A LITTLE BIT ABOUT US ...

OBJECTIVES:

Helen Milligan

BY THE END OF TODAY'S SESSION, THE LEARNER WILL:

LO1:

UNDERSTAND HOW PHYSICAL THERAPISTS CAN HELP THOSE WITH
DOWN SYNDROME STAY ACTIVE AND HEALTHY UTILIZING A
MOVEMENT SYSTEM APPROACH

: UNDERSTAND THE CONSTRUCTS OF THE MOVEMENT SYSTEM.
: APPLY A MOVEMENT ANALYSIS TO THE TASK OF STAIR CLIMBING
: APPLY THE MOVEMENT SYSTEM FRAMEWORK TO LEARNING TO

WALK AND HIKING
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HOW WOULD YOU DESCRIBE HER SPEED WALKING UP AND DOWN
THE STAIRS?

HOW WOULD YOU DESCRIBE THE SMOOTHNESS/MODULATION OF
HOW SHE WALKS DOWN THE STAIRS

* IS SHE INDEPENDENT?2

IS PT INDICATED?
DO YOU THINK SHE CAN KEEP UP WITH HER PEERS AT SCHOOL?

Helen Milligan




NERVOUS SYSTEM:
CNS COMPONENTS

« TONE
FLUENCY
COORDINATION
SENSORY PERCEPTION
PROCESSING

\wsculoske/e ta

NEUROBEHAVIORAL
NEUROMODULATORS

TONE

THE BRAIN'S CONTROL OF RESISTANCE TO GRAVITY

CONSTANT LOW LEVEL OF DISCHARGE OF EXCITATORY INNERVATION
* VS RHYTHMIC CONTRACTIONS

ON CLINICAL EXAM: RESISTANCE TO PASSIVE MOVEMENT

VESTIBULAR SYSTEM WORKING TO MAINTAIN UPRIGHT POSTURE

*  SEMICIRCULAR CANALS (TEMPORAL BONE): ANGULAR ACCELERATION
DETECTION

* OTOLITH SYSTEM: LINEAR ACCELERATION

COMPLEX OTHER SYSTEMS: CEREBELLAR, LIMBIC-HYPOTHALAMUS, BASAL
GANGLIA, CEREBRAL CORTEX, RETICULOSPINAL, BRAINSTEM
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BALANCE OF EXCITATORY AND INHIBITORY NEURONS
NETWORKS: GROUPS OF NEURONS THAT WORK TOGETHER

RHYTHMIC: PACEMAKER (E.G. BREATHING) VS. WHEN
NEURONS RECIPROCALLY INHIBIT EACH OTHER

RHYTHMIC MOTOR BEHAVIOR IS ESSENTIAL ELEMENT OF EARLY
MOTOR DEVELOPMENT (ONE SMALL STUDY SUGGESTS DS
DELAYED)

CENTRAL PATTERN GENERATING NETWORKS (E.G. WALKING)

ONGOING INTERPLAY BETWEEN INTRINSIC PROPERTIES OF
NEURONS IN THE NETWORK, TIME DEPENDENT PROPERTIES
AND STRENGTH OF THE SYNAPSES AMONG NETWORKS.

COORDINATION AND MOTOR
PLANNING

MULTIPLE NETWORKS WORKING TOGETHER TO
PROCESS COMPLEX ARRAY OF PURPOSEFUL
MOVEMENTS

APRAXIA, DYSPRAXIA (COORDINATION OF
MOVEMENT: E.G. SPEECH, JUMPING JACKS,
SWIMMING)

DIFFICULTY WITH MULTI COMPONENT MOTOR
ACTIVITIES (E.G. GETTING DRESSED, RIDING A BIKE).

RESPONSIVE TO TASK ANALYSIS, PRACTICE




SENSORY INPUTS AND
FEEDBACK

* VESTIBULAR
PROPRIOCEPTION
TACTILE
VISUAL
* VISUAL ACUITY
* DEPTH PERCEPTION
* CORTICAL VISUAL IMPAIRMENT
AUDITORY

* ENTEROCEPTION (KNOWING WHAT'S
HAPPENING IN YOUR BODY)

PROCESSING

ATTENTION: SUSTAIN, FOCUS,
(INHIBIT DISTRACTORS), OVER
FOCUS, SHIFT

PROCESSING SPEED

LEVEL OF COMPLEXITY OF
REQUIRED TASK

NOVELTY OF TASK




NEUROBEHAVIORAL

* LEVEL OF AROUSAL
MOTIVATION
« PERSONAL PREFERENCES
PREVIOUS EXPERIENCES
*  ANXIETY
PAIN
SELF DIRECTION, VS. OPPOSITIONAL
* SENSORY INTEGRATION: SEEKING, AVERSIONS

ENDOCRINE:
HORMONAL
NEUROMODULATORS

*  NEUROTRANSMITTERS
* NEUROPEPTIDES (E.G. OREXIN)

* HORMONES (E.G. LEPTIN, GHRELIN,
INSULIN)




MUSCULOSKELETAL

POSTURE AND ALIGNMENT
LAXITY

* USUALLY HYPERLAXITY, HAMSTRING TIGHTNESS
STRENGTH

* WEAKNESS: CORE, SHOULDER GIRDLE, HANDS,
IMBALANCE

FITNESS (STRENGTH AND ENDURANCE)
PAIN




CARDIOVASCULAR/PULMONARY

ENERGY

ENDURANCE

SLEEP

BREATHING MECHANICS

(LOW LEVEL OF DIAPHRAGMATIC BREATHING)

o4
INTEGUMENTARY

SENSORY NERVE ENDINGS:
* TEMPERATURE (AMBIENT AND TACTILE)
PAIN
PRESSURE

STRETCH, (ESPECIALLY AROUND JOINTS) HELPS
WITH PROPRIOCEPTION

TACTILE (SOURCE OF SENSORY AVERSIONS)

MOISTURE MAINTENANCE (LEADING TO
DEHYDRATION)

TEMPERATURE CONTROL (SWEAT, AND BLOOD
MOVEMENT)

VITAMIN D WITH EXPOSURE TO SUNLIGHT




HUMAN
MOVEMENT:

Task

Environment

Individudadl
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MOVEMENT
SYSTEMS
APPROACH

IS ABOUT
IENOMINE
OUTCOMES TO
OPTIMIZE
FUNCTION

Helen Milligan
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MOVEMENT CONSTRUCTS

Helen Milligan




WHICH CONSTRUCTS DO MOST OF OUR PATIENTS HAVE
CHALLENGES ¢

* LEARNING NEW MOVEMENTS

* PARTICIPATING IN EVERYDAY ACTIVITIES: STAIRS, WALKING, SCHOOL TAKSKS, EMPLOYMENT
TASKS.

Helen Milligan




APPLICATION:




PT IS INDICATED!!!!
GOAL OF PT: IMPROVE HER INITIAL
CONTACT WITH KNEE EXTENSION
* LANDS ON A HYPEREXTENDED KNEE

* OVER TIME SHE MAY EXPERIENCE
KNEE PAIN DUE TO REPETITIVE STRESS
AT THE KNEE

* PT CAN MAKE THIS BETTER!!!!




( NOT YET

WALKIN

S%IIS CURRENTLY BEING KEPT IN THE INFANT ROOM AT
DAYCARE BECAUSE SHE IS NOT WALKING

"SHE IS SITTING INDEPENDENTLY, PULLING TO STAND AND
COMMANDO CRAWLING.

SHE DOES NOT LIKE TO WALK WITH A PUSH TOY

PARENTS ARE EAGER TO HAVE HER START WALKING SO THAT
E.CAN BE MOVED TO THE DAYCARE CLASSROOM WITH OTHER
ERSyHER AGE.

LD YOU CONSIDER FOR HER?

Helen Milligan _‘M r n M /1




1. Wu J. Exploring effects of different treadmill interventions on walking onset and
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* 2-YEAR-OLD NOT YET WALKING
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CONSIDERATIONS

WALKING SUPPORTS

HelenMilligan2025

CASE 3;

18-YEAR-OLD WHO STOPPED IN THE
MIDDLE OF WALKS/HIKES WITH HIS FAMILY.

WHAT SYSTEMS COULD BE IMPAIRED?

WHAT CONSTRUCTS WOULD WE BE
CONSIDERING 2

LET'S USE A MOVEMENT SYSTEMS
APPROACH!

Helen Milligan

Shoes & orthotics
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Considerations:
Height

ORTHOTICS/SHOES: nefme R

Gait

Early Walkers: School age Older Walkers:

Improve stability walkers: Inserts
and facilitate Inserts with a
early mobility sneaker

SMQO’'s
Inserts

Tie sneakers

Improve
efficiency

Improve comfort
HelenMilligan2025 pain

Balance

\

PHYSICAL LITERACY:

* THE ABILITY TO MOVE WITH
COMPETENCE AND CONFIDENCE IN A
WIDE VARIETY OF PHYSICAL
ACTIVITIES IN MULTIPLE

ENVIRONMENTS. %‘ Confident

A CONCEPT THAT CELEBRATES EACH to Move
INDIVIDUAL'S STRENGTHS AND USES Motivated
THEM AS A FOUNDATION FOR L | %
LEARNING TO LIVE MEANINGFUL AND VS

HEALTHY LIVES THROUGH PHYSICAL

ACTIVITY, SPORT, RECREATION, AND

LEISURE.




WRAP UP: REFER TO PT!
THEY. ARE MOVEMENT SYSTEM EXPERTS!

THE MOVEMENT SYSTEM APPROACH LOOKS AT THE INDIVIDUAL, THE TASK, AND THE ENVIRONMENT.

THE MOVEMENT SYSTEM ACCOUNTS FOR ALL THE SYSTEMS OF THE BODY AND HOW THEY IMPACT
MOVEMENT.

INDIVIDUALS WITH DOWN SYNDROME HAVE IMPAIRMENTS IN ALL OF THE SYSTEMS OF THE BODY
WHICH HELP THEM MOVE.

MOVEMENT IS COMPLEX: IT'S NOT AS SIMPLE AS LOW TONE OR STRENGTH!

MISSION OF PHYSICAL THERAPISTS : TRANSFORM SOCIETY BY OPTIMIZING MOVEMENT TO IMPROVE
THE HUMAN EXPERIENCE

OUR PATIENTS BENEFIT FROM PHYSICAL THERAPY TO HELP THEM IMPROVE MOVEMENTS, NOT JUST
LEARNING TO CRAWL AND WALK AND NOT JUST ACCESSING THE SCHOOL ENVIRONMENT BUT ALL

THROUGHOUT THEIR LIVES.
PHYSICAL LITERACY IS LEARNING NEW SKILLS ALL THROUGHOUT ONE'S LIFE.

N\Usc,uloske/eta/
“BInosepoipie?

LET'S GET MOVING!
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