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1. ICF Model

(International Classification of Function and
Activity and Participation, WHO 2001).
» Body functions:

— physiological and psychological functions of
body systems

* Body structures:

—anatomical parts of the body such as organs,
limbs, and their components.

» Participation restrictions
— problems an individual may experience in
their involvement in life situations.

 Environmental factors:

— make up the physical, social, and attitudinal
environment in which people live and conduct
their lives

’
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* Impairments:
— problems in body function or structure such as
a significant deviation or loss.

+ Activity:
— the execution of a task or action by an
individual.

 Participation:
—is involvement in a life situation.
 Activity limitations:
— difficulties an individual may have in executing
activities.

2. Patient Treatment Scheme

* Evaluation of areas of function (activities)

* Evaluation of impairments and activity limitations
* Hypothesis of the causal impairments

+ Test for causal impairment and activity limitation
* Treatment goals

* Treatment planning

* Treatment design

* (Re)-assessment

* Re-test for causal impairment and activity
limitation
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2 Appropriate activities N « Closed chain or open chain muscle work

. Movement or stability st 'fl’“ih - Position to decrease spasticity

- What types of muscle contractions vl o YL 4 Techniques and procedures

5. Patterns and combinations of patterns

; best ition for th tient. . ]
3. The best position for the patien 6. Functional and goal oriented tasks

Consider:

- The patient's comfort and security
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4. PNF Treatment

SRENGTHENING

TECHNIQUES
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Timing for Emphasis

» For specific muscle
group

4.1 Repeated contraction

. Useful for treating weakness at differing points

throughout the ROM Pammr \ é’b\::n;f

! o
»  Correct imbalances system B Bener %
.« Movement against isotonic resistance until fatigue, » Incorporate with end

followed by period of stretching flexed elbow or knee “w

s effort - \onk
o 13‘«'{

. Resistance and stretch must be modified for each
patient or athlete
«  Divided into:
— Normal timing
— Timing for emphasis
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Initial stretch from
beginning of range

(Beckers & Buck, 2021, p.489)
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re 7 core strengthening

* Most challenging techniques for strengthening
* Key in functional motion facilitation, balance and stability
+ Divide into:

— Combined Pattern

« combining Left and Right but using or opposing 2
different pattern in a shot.

* Eg. Left side using D1 flexion with Right side using
D2 flexion pattern at the same time
— Combine Side

* combining Left and Right side but using or
opposing the same pattern in a single shot

. ' "i* 4 2 Slow Reversal

Isotonic contraction of agonist followed by contraction of
antagonist

Initial contraction facilitates antagonist activity

Used to develop contraction of agonist and reciprocal
timing of antagonist — critical for coordination

Extended or flexed knee (LL) or elbow (UL)

* Help improve muscle endurance

Facilitate cardiorespiratory endurance(?)

- Combine pattern in supine for upper limb

(Beckers & Buck, 2021, p.198)

- Combine pattern in high sitting for upper limb

(Beckers & Buck, 2021, p.198)

- Combine pattern in supine for lower limb

(Beckers & Buck, 2021, p.205)
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UL D1 Flexion pattern muscles involvement

JOINT MOTION PRIME MUSCLES

Scapula ant, elev. Serratus Anterior, Trapezius

Shoutlder flex., add., ext. rot. Pectoralis Major, Anterior Delloid,
Biceps, Coracobrachialis

Elbow ext. Triceps, Anconeus

w. flex. Biceps, Brachialis

Forearm supin. Brachioradialis, Supinator

Wrist Rad. dev. Flexor Carpi Radialis

Fingers flex., add. Flexor Digitorums, Lumbricals,
Interossei

Thumb flex., add., opp Flexor Pollicis, Adductor Pollicis,

Opponens Pollicis

(Beckers & Buck, 2021, p.205)

UL D2 Flexion pattern muscles involvement

JOINT MOTION PRIME MUSCLES

UL D1 Extension pattern muscles involvement

JOINT | MOTION | PRIME MLES Scaputd ‘post, elev. Trapezius, Levator Scapulae, Serratus

Scapula ‘Post. dep. Rhomboids - s o8 Anterior

Shoulder ext., abd., int. rot. Lattisimus Dorsi, Middle & Shoulder flex., abd., ext.  Anterior Deltoid, Biceps (long head),
Posterior Deltoid, Triceps, Teres rot. Coracobrachialis, Supraspinatus,
Major, Subscapularis Infraspinatus, Teres Minor

Elbow ext. Triceps, Anconeus - Elbaw ext. Triceps, Anconeus

Forearm pron. Brachioradialis, Pronators Foreamm supin. Brachioradialis, Supinator

Wrist Ul dev. *Flexor Carpi Ulnaris . Wrist Rad. dev. Extensor Carpi Radialis

Fingers ext., abd. Extensor Digitorum Longus, Fingers ext., abd. Extensor Digitorum Longus, Lumbricals,
Lumbricals, Interossei Interossei

Thumb ext., abd. Abductor Pollicis Brevis, Thumb ext., abd. Abductor Pollicis Brevis, Adductar Pollicis,
Adductor Pollicis, Extensor Exiensor Pollicis
Pollicis

UL D2 Extension pattern muscles involvement LL D1 Flexion pattern muscles involvement

JOINT MOTION PRIME MUSCLES JOINT MOTION PRIME MUSCLES

Scapula ant. dep. Serratus Anterior, Pectoralis Hip flex , add., ext. rot Psoas Major, lliacus, Adductors,
Minor, Rhomboids Sartorius, Peclineus, Rectus

Shoulder ext., add., int. rot. Pectoralis Major, Teres Major, Femoris
Subscapularis Knee ext. Quadriceps

Elbow ext. Triceps, Anconeus w. flex Hamstrings, Gracilis,

Forearm pron. Brachioradialis, Pronators Gastrocnemius

Wiist Ul. dev. Flexor Carpi Ulnaris Ankle/Foot d. flex., inv Tibialis Anterior

Fingers Flexor Digitorums, Flexor Digitorums, Lumbricals, Toes ext Extensor Hallucis, Extensor

Lumbricals, Interossei  Interossei Digitorum
Thumb Flexar Pollicis, Flexor Pollicis, Adductor Pallicis,
Adductor Pollicis, Oppaonens Pollicis

Opponens Pollicis
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LL D1 Extension pattern muscles involvement

JOINT MOTION PRIME MUSCLES

Hip ext,, abd., int. rot. Gluteus Medius, Glutesu
Maximus, Hamstrings

Knee ext. Quadriceps

w. flex. Hamstrings, Gracilis,

Ankle/Fool pl. flex., ev. Gastrocnemius, Soleus,
Peroneus Longus and Brevis

Toes flex Flexor Hallucis, Flexor Digitorum
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LL D2 Extension pattern muscles involvement

JOINT MOTION PRIME MUSCLES

Hip ext., dd., ext. rot. Adductor Magnus, Gluteus
Maximus, Hamstrings, Piriformis,
Sartorius, Obturators

Knee ext. Quadriceps

w. flex. Hamstrings, Gracilis,

Ankle/Foot pl. flex., ev. Gastrocnemius, Soleus, Tibialis
Posterior

Toes flex. Flexor Hallucis, Flexor Digitorum
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*  Moves body part passively into agonist pattern

*  Contract antagonist againsf isotonic resistance
(muscle to be stretched)

*  Once patient fatigued, therapist takes muscle through
as much range as possible

*  Useful when range of motion is limited by muscle
tightness

. Chronic cases
. Children and elders

LL D2 Flexion pattern muscles involvement

JOINT MOTION PRIME MUSCLES

Hip flex,, abd., int. rot. TFL, Rectus femoris, Gluleus
Medius, Gluteus Minimus

Knee ext. Quadriceps

w, flex. Hamstrings, Gracilis,

Gastrocnemius

Ankle/Foot d. flex,, ev. Peroneus Tertius

Toes ext. Extensor Hallucis, Extensor

Digitorum
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STRETCHING

Contract Hold Agonist c;gg]tar:? :
relax Relax Contraction Contract
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«{ Isometric contraction gainst tight antagonist until the
muscle is fully fatigue and followed by passive maximal
stretch.

* Chronic cases

+ Suitable for athlete, sportsmen and active people

* Minimize repetition to prevent injury to the muscle

* May use other mechanical external force as load as
assistance
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. Patient actively and concentrically contracts the . Subacute stage
R

muscle opposite the range limiting muscle (antagonist)
. Presence of mild pain and very slight tightness of

. Hold the end range position for several seconds muscles

«  When the agonist contract, the antagonist (tight . Combination of Agonist Contraction with Hold or
muscle) will eciprocally inhibited fo allow relaxation Contract Relax depends on patient suitability
and lengthening St o cont sk /

+  Acute painful muscle conditions
A I-C{‘&‘-

set

5. PNF Additional Techniques

Co-contraction or simultaneous isometric contraction
of agonist and antagonist to resist/controlling motion

: «  Maintain "hold" position” while movement in applied in
ADDITIONAL multiple directions

+  Improving stability, balance and coordination and

stability
PNF for PNF for
Fe Breathing . Help in relaxation and strength
. [MOTION RE-EDUCATION | «  Mat activities

O b2
W “h «  Static balance training

D Fig. 1132 a=d Mriddzing on 4w hegs maupiine pasition

byas 11,13 acp Moving to quadroped. a-¢ From o on elbss, resistance ab e pebis
. =l position, resstines ta the pabis

(Beckers & Buck, 2021, p.233) (Beckers & Buck, 2021, p.250)



_ hmrc Initiation

Unidirectional motion of the limb or body through a
desired range or task.

For patient with difficulty to initiate motion,
uncoordinated or dysrhythmic (eg. Parkinsonism,
ataxia, rigidity)

Progress from passive to assisted active, free active
and finally resisted active motion

Repeated until good motion rhythm and speed is
established

Can use visualization techniques (imagery) using digitai
image videos
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NF Fa_cia/

Using stretch reflex and resistance to promote muscle
activity, increase strength and improve coordination

Hand grip and pressure to guide and facilitate motion

May use ice as additional facilitation for hypotonic or
flaccid paresis

Muscle contraction of the stronger side will facilitate
and reinforce the action of the affected side

Timing for emphasis
Rhythmic initiation
Gade 6t
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(Beckers & Buck, 2021, p.270)

* A mirror can help patients to control

their facial movements
(Beckers & Buck, 2021, p-304)

(Beckers & Buck, 2021, p.309)



pifist :" f‘. or Breathin g . Use repeated contraction to facilitate an increase in
inspiratory volume and resistance will strengthen the
respiratory muscles

«  Treat the sternal, costal and diaphragmatic areas to
improve inspiration . Resistance to the sound side will facilitate activity on the

. Exercise the abdominal muscle to strengthen forced weaker side

exhalation « Should utilize breathing exercise in all positions with

«  Facilitate chest mobilization, trunk and shoulder emphasizing in functional positions:

mobility, relief of pain, active recuperation after - Supine
exercise, relaxation and to decrease spasticity —Side lying

«  Use hand to guide the force in line with normai chest —Prone

motion

—Prone on elbows

. Use stretch to facilitate the initiation of inhalation

© Fig. 1322 Breathing in the préns pusitsin
0 cathin, g c Py D Fig. 1321 Drepibiing 0 a sidelyng posbon
Fi12.20  u, b Breathing i 1l swpine position, a Pressizie on thesiermuus, b Pressuce on e lowee cibs 9 v <

(Beckers & Buck, 2021, p.315) (Beckers & Buck, 2021, p.316)

6. PNF Contraindications

. Pain — €4 Cn- Widgxseh S —
+ Inflammation
« Severe cardiopulmonary disease:
— Severe coronary artery disease
— Carditis
—Cardiat.myopathy

- Prone in elbow position - Diaphragm facilitation Q\J\u;)dn\ X relat ot

" hewrt- provler =

(Beckers & Buck, 2021, p.316-317) P
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PRACTIGING.
THE COURSE
KNOWLEDGE,, AND
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Cook G, Fields K. Functional Training for thé Torso. Strength &
Conditioning.19:2;14-19,1997. [

¢ Hollis, M. (1999) Practice Exercise Therapy, 4 ed, Massachusset:
ChurchillLivingstone, b

A comparison of a self-stretch incorporating 'propn'ooeptive neuromuscular

facilitation components and a therapist-applied PNF-technigue on hamstring

flexibility Birgit Schuback, Julie Hooper, Lisa Salisbury Physiotherapy -
Seplember 2004 (Vol, 90, Issue 3, Pages 151-157, DOI:
10.1016/j.physio.2004.02,009)
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CAN YOU ANSWEFR. THESE?

Coturse Learning Outcome

Do you master basic PNF techniques? + Define and explain the principles, physical and

physiological effects of PNF techniques

* Perfi t ing PNF techni
Can you contrast the contract relax from erform treatment using echniques

hold relax technique? Phl,p fRTYP

+ Can you demonstrate UL D1 extension
normal pattern?

scribe di
normal timing 3nd(timing for emphasis}? :
\_>/

* ldentify indication and contraindication of
selected treatment techniques.
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Topic

* Proprioceptive:

1. What is PNF? 7. PNF Therapeutic Goals Having to do with any of the sensory
2. Definition 8. Rational for Use receptors that give information concerning
3. PNF Historical 9. PNF Basic Principles movement and position of the body
PersPeCtive 10. Technique Application . Neuromuscular:
) EBP i .
4. Recent : NS Bi2g00g! ReticATs Involving the nerves and muscles
5. PNF Philosophy 12. References e L
6. Basic = Facilitation:
Neurophysiological - ﬁgw@ NS S Making easier
Principles € -4 @P(V\e
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..."Pssst...by the name, | know it is complicated ..

2. Definition

Techniques designed to call into action the body's
receptors that influence relaxation, muscle tone, and,

muscle lengthening.
nary of Complomentary and Alternative Medicine (c) 2005, Elsevier.

An approach to therapeutic exercise that combines
functionally based diagonal patterns of movement with
chniques of neuromuscul ilitati ke motor

»

fises and improve neurgmuscular ol and
fun 2
- 7 & Colby (1999) <
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1952 - Dorothy Voss joined Dr. Kabat and Maggie Knott

Dorothy and Maggie authored the first PNF book in the
early 1960's

Together, the three of them continued to develop and
refine the foundational concepts of what we know today
as PNF.

Susan Adler — in 1980s formed and designed PNF
instructor course under IPNFA

1993 — Susan Adler, Dom Beckers and Math Buck
written PNF textbook for IPNFA courses
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....PNF shows potential henefits if performed corvectly and consistentlys..

Mo BX, Whitecom TJ. Briggs WO & Hong J(2012), Proprioceptive Nearomuncits Faciiiation (PNFx Its
Mechanism sod Effects on Rasige of Motion and Muscular Fusiction, Jewnal of Human Kineeles (page 1053 13)..
B

3. PNF Historical Perspective

Developed at the Kabat-Kaiser Institute Washington, D.C

1946 -1951 by Herman Kabat, MD, a clinical
neurophysiologist and the Physiotherapist, Margaret
Knott.

Originally developed for patients with neurological
deficits especially Poliomyelitis

Later for musculoskeletal and neurological deficits.

1948 - Maggie Knott began to teach other Physios the
patterns and techniques of PNF and started a post-
graduate training program that attended by therapists
from all over the world

“\!'Proprioceptive Facilitation”, a term developed by Dr.
Kabat

« In 1954, Dorothy Voss added the word
"neuromuscular"
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4. Recent EBP

5. PNF Philosophy e s suczom

* PNF is an effective treatment for the improvement of gait + PNF is an integrated approach:
parameters in patients with stroke (cunning & Uszynsk, 2018) ~ each treatment i directed at a total human being, not
+ PNF may increase cardiorespiratory muscle function in just at a specific problem or body segment.
patients post stroke. e souza, 2020) + Mobilizing reserves:
- Eight weeks of PNF contract-relax stretching is effective — based on untapped existing potential of all patients,
in increasing neuromuscular activity and muscle strength the therapist will always focus on mobilizing the
in the hamstring muscles. qatouret al, 2023 patient’s reserves.
* PNF exercises has a high impact-in-improving both + Positive approach:
balance and may enhancgneuroplasticity et o a1 202¢) — the treatment approach is always positive, reinforcing
M and using that which the patient can do, on a physical
en and psychological level.
yeret-saai yeholog 3
N Mugyys ol Qv o L-‘Fﬂ«(‘}’
iy AP
- ()O‘M{SNM b
SoAluwr- ICF: Intornational Classification
of Functioning, Disabiity

+ Highest level of function:

— the primary goal of all treatment is to help patients to
achieve their highest level of function

= Motor learning and motor control:

— to reach this highest level of function, the therapist
integrates principles of motor control and motor
learning. This includes treatment at the level of body
structures, at the activity level, as well at the
participation level (ICF, International Classification of
Functioning, WHO 1997)

16

6. Basic Neurophysiological Principles

* Irradiation:
— spreading and increased strength of a response.

* Afterdischarge: — occurs when either the number of stimuli or the
— The effect of a stimulus continues after the stimulus strength of the stimuli is increased.
stops
i ) + Successive induction:
* Temporal summation: - anincreased excitation of the agonist muscle follows
— A succession of weak stimuli occurring to cause stimulation of their antagonist.
excitation X
) ) « Reciprocal inhibition:
* Spatial summation: — contraction of muscles is accompanied by
— Weak stimuli applied simultaneously to different areas simultaneous inhibition of their antagonist

of the body reinforce each other to cause excitation
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Stretch Reflex

« Autogenic inhibition:

— GTO's ability to override excitatory impulses, Muscle spindles

dominates weaker muscle spindle signaling
resulting in muscle relaxation

— inhibit impulses that last through the duration of the

increased tension N . Golgi tendon organ @
— Protective mechanism — muscle injury due to .
reflexive contractions (excessive stretch) -~ Detect changes in tension

— Sensitive to length changes and rate of length
change
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« Performing a stretch

— Increases impulse frequency transmitted to
spinal cord from muscle spindles

— Results in increased impulses sent via motor
neurons back to muscle causing reflexive
resistance to stretch

— Increased tension activates GTO that relays
message to spinal cord which ultimately
produces an inhibitory effect on motor nerves
(relax muscle)

Spinal Cord
Muscle spindle

Gray malter Darsal root

\

\ Dorsal rool

/ ganglion

Extrafusal =
muscla fibars

eSS DL e TS = R o

Vontral root

Alpha motor

neuron Muscle

|5

(a) 2.

T mm——"s— 7. PNF Therapeutic Goals

« Develop muscular strength and endurance

Increase ROM using muscle lengthening and
relaxation

Facilitate:
- Stability
+ Mobility
» Neuromuscular Control
« Coordinated movement
As foundation for the restoration of function

™
=L
ke : et
Blig 21 ¢ PNF neepior (Nodified from Kkin-Vogelbach 2000 @ ’




8. Rationale for Use

* Aimed at what patient can do physically within limitation
of injury

* Used to increase deficits in strength, range of motion
and neuromuscular control

— Emphasis on selective re-education of individual
motor elements

— Develop neuromuscular control, joint stability and
coordinated mobility

 PNF attempts to provide maximal response
— Program intensity vs. goals and stages of healing

25

..."Overflow in Proprloceptive Neuromuscular Facilitation means ~
a stronger muscle helps a weaker one by initiating the works and
influence the weaker to do itl”..,

27

9. PNF Basic Principles

+ Optimal resistance:

— The intensity of resistance depends on the patient's
capabilities and on the treatment goal.

« Irradiation and reinforcement:

— the spread of the response of nerve impulses of a
given stimulation.

— Increase stimulation by the addition of a new
stimulus.

« Manual contact:

— Stimulation to of skin receptors to increase power
and guide motion with grip and pressure.

*  PNF approach is holistic

— Integrates sensory motor and psychological aspects
of rehabilitation

— Incorporates reflexive spinal cord activities
(inhibitory or facilitatory)
*  Role of brain
— Recognize gross movements, not individual muscle
actions
*  Strength of muscle contraction is proportional to motor
unit recruitment
— lIrradiation or overflow effect
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« Stronger muscles help weaker ones in task completion

+ Results in return of completion of movement patterns ‘
(restoration of function)

28

» Body position and body mechanics:
— guidance and control of motion or stability
* Verbal stimulation;

— use of words and the appropriate vocal volume to
direct the patient.

* Visual stimulation:
— use of vision to guide motion.

* Traction:

— The elongation of the limbs and trunk by performed
by the therapist.

~ Oy ot R »
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« Approximation:

— Compression of the limbs and trunk to facilitate — Timing for emphasis — changing the normal
motion and stability. sequencing of motions to emphasize a particular
muscle or a desired activity
+ Stretch stimulus:
— The use of muscle elongation and the stretch reflex * BNF afterns:
to facilitate contraction and decrease muscle fatigue. — Synergistic mass movements, components of
functional normal motion.
» Ximing: ) ) — Three dimensional muscle contraction
— Sequencing of motions

— Normal timing — continuous, coordinated motion,
from distal to proximal or vice versa

(Adler, Beckers & Buck, 2008)

3 32

10. Technique Application

- Manual Contacts
» Refers to the therapist's hand placement

« One hand over the tendinous insertion of the
agonist

» The other more proximally

« Maximal resistance

» Greatest amount of resistance that still allows the
patient to move smoothly and without pain

33 4

« Position and movement of the therapist 4)
- Wide base of support, aligned along diagonal « Irradiation/overflow Ak
planes of motion facing the moving limb . trengthening without overfiow dU\') \
- Use of effective body mechanics and body weight @tachnique by giving resistance t¢ stronger
« Stretch: cle group
— Stretch stimulus « Stronger muscle group will influence firing of motor
- Placing of body segments in position that lengthen point of the weaker group
the muscles before contracting (in diagonal starting + Source of irradiation:
position) /—@(_i[mal ~ Tthe Lefl- o~ -
— Stretch reflex Q4 —Distal _ Javt .
+ Rapid stretch/overpressure just past the point of Jduunk = Opposite
tension to the elongated muscle and followed by (_ Contra-lateral side
sustained resistance to the agonist muscles to
keep the tension.

35 1 L9 —Y%nsue Latel - 36
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» Normal timing

* Sequence of distal to proximal, coordinated muscle
contraction during diagonal motion

» Distal component motions should completed
halfway through pattern

« Correct sequencing promotes neuromuscular
control and coordinated motion.

« Traction

* To inhibit pain and facilitate motion
* Most applied during flexion pattern

B Flg-22, |madiation inta tha trunk flexor musdes when do-
ing bilateral lag pattems

@Flg.2.2 lmadiation into the teunk flexor muscles

(Beckers & Buck, 2021, p.23) when doing bilateral leg patlerns
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11. Diagonal Patterns
* (Approximation LM\(W' o 9

pression of joint surfaces to stimulates
co-contractions of agonist and antagonist to

: N . + Composed of multi-joint, multi-planar, diagonal and
enhance dynamic stability and postural control via rotational movements of:
mechanoreceptors « Extremities

« Verbal commands

» Trunk
* Enhance motor output and maintain patient's » Neck
attention . . )
* Multiple muscle groups simultaneous contraction
= Visual cues

* Enhance control of movement throughout the ROM
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D1Flexion

INI NAMANYA
SENAMAN PNF D1
FLEXION PAKCIK!

Diagonal 1 (D1) {

. 000000....
D1Extension DAH MACAM
DURIAN YER?

D15..D24...

D2 Flexion
Diagonal 2 (D2)

D2 Extension
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ARM PATTERN

e T =

D1 Sh. extension, Sh. flexion, D2 Sh. ex on, Sh. flexion,

Flexion abduction, internal |adduction, Flexion adduction, internal | abduction, external
rotation + fingers | external rotation + rotation + fingers |rotation + fingers
extension fingers flexion | flexion extension

D1 Sh. flexion, Sh. extension, D2 Sh. flexion, Sh. extension,

Extension | adduction, external |abduction, internal Extension | abduction, adduction, internal
rotation + fingers | rotation + fingers external rotation + |rotation + fingers
flexion extension fingers extension |flexion
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D1 Flexion UL « D1 Extension UL
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« D2 Flexion UL « D2 Extension UL
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LEG PATTERN LEG PATTERN

D1 Hip flexion, Hip extension, Hip flexion,
Flexion abduction, internal |adduction, external Flexion adduction, external |abduction, internal
rotation + plantar |rotation + rotation + plantar |rotation +
flexed, everted dorsiflexed, flexed, inverted dorsiflexed,
foot inverted foot foot everted foot
D1 Hip flexion, Hip extension, D2 Hip flexion, Hip extension,
Extension |adduction, abduction, internal Extension |abduction, internal adduction, external
external rotation + |rotation + plantar rotation + rotation + plantar
dorsiflexed, flexed, everted dorsiflexed, flexed, inverted
inverted foot foot everted foot foot
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» D1 Flexion LL « D1 Extension LL
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* D2 Flexion * D2 Extension LL
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