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It is a “Stunning Time” to be
in rehabilitation today!
Basic science evidence for the value of
?xdercise) in PD (classically drugs, surgery,
oday...

Identified key principles of exercise that drive
activity-dependent neural plasticity

Demonstrated that exercise can improve brain
functioning (neural plasticity) and may slow
disease progression

Exercise is Medicine!
Kleim & Jones, 2008; Ludlow et al, 2008

Objectives of Presentation

« Briefly explain advances in neuroscience and
impact on the field of rehabilitation

» Discuss development and data on an
efficacious speech treatment LSVT LOUD

» Describe development, data and exercises
of LSVT BIG
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Rehabilitation (ST, PT, OT) is becoming a
routine part of management in PD

To provide symptomatic relief; improve function

—

Neurosurgg

(DBS-STN) )

Pharmacological

Speech, Physical

Occupational Tx
(Empower)

Kleim & Jones, 2008; Kleim et al., 2003; Zigmond et al, 2009
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Kleim & Jones, 2008; Kleim et al., 2003; Zigmond et al, 2009

* http://www.Isvtglobal.com/news/video
» LSVT BIG pre and post treatment video

Patient case: Bernie

» 71 year-old, diagnosed with Parkinson’s disease
in 1994

» Reason for referral: slowness and difficulty
walking, history of falls, freezing

» Optimized on PD medications

* Hoehn & Yahr 3
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Case Study Outcomes:

PRE POST .
Falls 1-2/month 0/month ﬁ'ﬂ @ /% /5 / j s =
i . . ns
Assistive device Cane None
Gait Velocity 0.35m/s 117 m/s
% of age matched norm 29.6 % 100%
Endurance 730 ft 1200 ft

v’ To improve his walking

v To go to the movies

v" To play with his grandchildren

v' To go out to dinner with friends and family

$ w] B;f % 0) ﬁl: % “If only we can hear ang ’:llﬁflsrsrsLtasr’wvdmlﬁr;’
SATRET BERE

L] 1-2/8 0/8
WEE it Tl
SITRE 0.35m/s 117 m/s
FHESE 29.6 % 100%
BAH 730 ft 1200 ft

v BTERET D

v BREZ1T<

vV BREBESR

v RAPREET 14 F—I1247<

TRZDEHE = ANITEFETSEEDIZ]

V= DUNR—TEAORE 198745

Where did we begin...
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Phase Il

Phase |, Il

Phase IV, V

25+ year journey from invention to scale-up

[ 1087-
1 1980-

1991-
1990-
1995-
2002-
2007-

2001-
2002-
2002-
2004-
{ 2004

2004-
2006:
2010:

Over 8 million dollars in NIH funding

89: Initial invention; Pilot data (Scottsdale)
91: Office of Education OE-NIDRR

94: OE-NIDRR

95: NIH funded RCT Efficacy

00: NIH funded EMG, Kinematics

07: NIH funded RCT Spread of effects
12: NIH funded RCT, imaging

02: Coleman Institute (PDA; LSVTC)

04: NIH and M J FOX Foundation PDA (R21)

04: Coleman Institute (VT; LSVTVT)

06: NIH LSVTVT (R21)

: Coleman Institute (LSVT Down Syndrome)

07: LSVT —Dissemination
Technology-enhanced Clinician Training (SBIR)
Technology-enhanced LSVT LOUD delivery (SBIR)

LSVTLOUD PD BED-HDEEARIZET S
4 a—/ULRE v — E(Pinto et al., 2004) 3 E & ¥ ESERBF 3237 (NICE)

5 & 2694 EIT16,0004 Ll EOLSVT LOUDEE SRR ASBEE
38EIT 10,0004 Ll EOOLSVT BIGRR EEEFR R HSREE

20164 1 ABRNT—4

1, IERPE

5 INERS

5 IV, VERBE

BEEDRBM, LB KISE H25F LI EDiETE

1989-91

{ 1987-89
A

2004 :

L 2006:
2010:

1991-94:
1990-95:
0%

1995-00:
! 2002-07:
2007-12:

2001-02:
2002-04:
2002-04:
2004-06:

2004-07:

NIH& Y 8BS FILERA D ESRH

(LEDFEBE ; HERT— % (Scottsdale)
(#EH OE-NIDRR (EZ&HWEE - UNEYT— 3 VY

OE-NIDRR
RCT (EAEALERRRR) ISk 5HMMEMRICHT HNIHE)

EMG (FERRE) . EBPMHARICHT HNHEIKE
RCTIZ & %R EINRHAREICH T HNIHBIRE
RCTICH 9 BNIHBI RS, PETIC & S HiBEIGHR

a—)L= VB ER(PDA; LSVTC)
NIH/PDEFEIPDA (R21)
A— L UBRA(VT; LSVTVT)
NIH LSVTVT (R21)

=LY UBARM(LSVT ¥ VE)
LSVT & &
BT &R A L -ERER R #(SBIR)

BER#TEFA LT LSVT LOUD D12 (SBIR)

LSVT Programs

Administered in an intensive manner to
to challenge the impaired system.

Techniques specific to PD-specific deficits!
bradykinesia/hypokinesia
and
kinesthetic awareness
(sensory deficit)

LSVTLOUD global standard for Speech Treatment

for PD (Pinto et al., 2004) NICE Great Britain

Over 16,000 LSVT LOUD Certified Clinicians in 69 countries
Over 10,000 LSVT BIG Certified Clinicians in 38 countries

Data as of January, 2016
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TARGET

Loud is more than a laryngeal event
— spread of effects

ﬁ/ )

SOFT
HEALTHY LOUDNESS
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CALIBRATION

o MISMATCH between
on-line perception of
output and how others
perceive it

“I'm not too soft”
“l can’t speak like this,
| am shouting!V”

Fox et al, 2002; Sapir et al, 2011

INESHTS BELKESOE
MODE
What are the LSVT LOUD exercises?
Daily tasks

First half of treatment session
Rescale amplitude of motor output through CORE Loud

Sustained “ah” (minimum15 reps)
High/Low “ah” (minimum15 reps)
Functional phrases (minimum 50 reps)

Hierarchical speech tasks

Second half of session

Train amplitude from CORE exercises into in context specific and
variable speaking activities

- Week 1 — words, phrases ‘|’ Shorter, simple
- Week 2 - sentences
- Week 3 - reading

- Week 4 - conversation
Longer, more complex

BRI

0 BEEIHAIADKEZID
BEMEE., KALSZKS
MM EOAA—H
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Fox et al, 20%2;'?apir et al, 2011
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Established Clinical Efficacy

Ramig et al., 2001; JNNP
Level 1 Evidence Goetz,2003

75 N=45
z RESP & VOICE
5 7 . (LSVT® LOUD)
8 T -+ pd
H 1
s 65 T I
< RESP
&

60 -+ } I I I I I ! | I I ! ! |

2 0 2 4 6 8 10 12 14 16 18 20 22 24

Months
Blinded, no med change

Same time med ——LSVT =R
Strobe (Smith)
EMG

FRERBIF X DER

(Ramig et al, 1995; 1996; 2001a; 2001b; Goetz, 2003)

DRTLEEHR. #EROEL

P. Fox, Liotti
[GiPAN=P7
&% (PET))

Spielman, Borad, Ramig

(D FAE)

Promey (1995) (&)

Logemann

(BETF)

Smith, M.
(WER)

Ramig & Drome!
ERHE)
Huber, Stathopoulos
(PRIR 35 RIEE)
Baker, Luschei
(EMG)

FRER L D AE I % FEL

Ramig et al., 2001; JNNP
LRL1OIETUR Goetz,2003
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Z ka7 (Smith)
EMG

LSVT LOUD®| > LSVTBIG®

(Ebersbach et al, 2010; Farley & Koshland, 2005;
Fox, et al., 2012)

Advances in Clinical Efficacy

(Ramig et al, 1995; 1996; 2001a; 2001b; Goetz, 2003)

Cross-system effects, Neural changes

P. Fox, Liotti Spielman, Borod (2003)
(2003) (facial expression
Narayana
(2010)
(PET) Dromey, (1995) (articulatio

El-Sharkawi, Logemann

Smith, M. (1995)
(adduction)
| mith,A. (2001
Ramig & Dromey (STI) )
(1996)

(aerodynamics)
Huber, Stathopoulos, (2003)

(respiratory kinematics)

Baker (1998),
Luschei (1999) (EMG)

LSVT LOUD®| > LSVTBIG®

Copyright© LSVT Global, Inc. 2017

(Ebersbach et al, 2010; Farley & Koshland, 2005;
Fox, et al., 2012)




What are the fundamentals
of LSVT BIG?

Standardized, research-based, specific protocol

TARGET: Bigness (amplitude)
MODE: Intensive and High Effort
CALIBRATION: Generalization

Sensory
Internal cueing
Neuropsychological changes

22—y,
XS (BELETFESLIEOXELEE)
—DIENh=2—F v} - EBRSEOFHILESIEFHIT

Refi ke APER
) ] L )
b2 LAy
[ - L N
b }I\ > ) ~77
1 =9
L sprr P ST
S — 7
BIG

NORMAL “BIGNESS*

LSVTBIGO L& &[E7?
BN, BRICES<, BRATORa—L
=47y b KERGEE (B KES)
KA E ERHUNOENEN

BOKIE: ik

MODE
Delivery
— Certified LSVT BIG Physical/Occupational
Therapist
* 1:1 intervention
Time of Practice
— 4 consecutive days per week for 4 weeks
— 16 sessions in one month
— 60 minute sessions

— Daily carryover assignments (30 days/entire
month)

— Daily homework (30 days/entire month)

BER

mEsEF 21—

WRLEFOEIL
TARGET

BIG (Large amplitude whole body movement)
Single Target - Triggers Activation across motor systems

Rett be pree
)
) ﬁcf/fg Yy
o’ |
A N\
[ b=
S/ @j .
4 L LR — :‘** —™
SMALL
BIG
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CALIBRATION S

BEHME/BEICE T HHE
MIS.MATCH between e,
on-line perception of 2L TOGL
output and how others

perceive it BE%a— o B -
“l had no idea how small my e LT T
world had become” \ /
“I can’t move like this,
people will think | am crazy!l” EnHnC W REEN
Fox et al., 2012

EE&‘{E TREATMENT FOCUS
Improve self-perception/awareness

3 of amplitude required to
o EE"] Hj jj o)x % é 0) produce normal

E Efﬂﬁ & N KADJ&* ': J: 6 movement amplitude

s

"M EOF—H
s s nprovesaltcushgiatenien oacken - progucelargs
_ﬂt& L THDHEFEFZ {/ i of movement patterns movements
NS G2TLFEEDTLL Do ]
[TCALKXELBEGIFTEEFEA
< f— A= L & INCREASE
ko HALICIES %:7,6 SELBPRET amplitude of motor output
"/ Fox etal., 2012
PRE-TREATMENT REOESR
Problem in self-perception/awareness - ERGKRE érfDEM’E 35012
do not recognize movements ,\%\E ik% i’&
are small or slow \ HEME/BET PRNOHE
If-cueing deficits - EEICRT B N
continue soaing reduced Produce slow, BE%a—o oY/ TR ERE KYREBBEEED
; small movements REL G -BENRE—2
amplltu@ement patterns 21+ %&8IE LEET S
/ K BN D 1BD)
Reduced = R
amplitude of motor output RESHUET
Fox et al., 2012 Fox et al., 2012
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LSVT BIG: Data

R—F Y UREOESINRLE -
The Berlin BIG Study (Movement Disorders, 2010)

Georg Ebershach, * Almut Ebersbach, Daniela Edler, Olaf Kaufhold, Matthias Kusch,
Andreas Kupsch, and Jo"rg Wissel

[ =% vimizsn EniE |

& 198
18 [EHRHRARE (<

BE1 BIsEE

LSVT BIG: T—#

Comparing Exercise in Parkinson’s Disease —
The Berlin LSVT BIG Study (2010, Movement Disorders)

Georg Ebersbach, * Almut Ebersbach, Daniela Edler, Olaf Kaufhold, Matthias Kusch,
Andreas Kupsch, and Jo"rg Wissel

- BIG
] vl es WALK
a4 == HOME
2
§ -
H
M b T R -
]
]
(3 2 ©
o & o & &

FIG. 2. UPDRS motor score (blinded rating), mean change from baseline (vertical bars 5 standard deviations). Change between
baseline and follow up at week 16 was superior in BIG (interrupted line) compared to WALK (dotted line) and HOME (solid line),
P <0.001. ANCOVA did ot disclose significant differences between in intermediate and final assessments.

Comparing Exercise in Parkinson’s Disease —
The Berlin LSVT BIG Study (2010, Movement Disorders)

Georg Ebersbach, * Almut Ebersbach, Daniela Edler, Olaf Kaufhold, Matthias Kusch,
Andreas Kupsch, and Jo"rg Wissel

EXERCISE IN PARKINSON'S DISEASE

Allocation

Postintervention
BIG, HOME: 4 woeks,
Walk: 8 weeks

|

FIG. 1. Disposition of patients.

16 weeks follow-up

R—F VY UROES LR -
The Berlin BIG Study (Movement Disorders, 2010)

Georg Ebersbach, * Almut Ebersbach, Daniela Edler, Olaf Kaufhold, Matthias Kusch,
Andreas Kupsch, and Jo'rg Wissel

=/ BG

B2 UPDRS EBiFl (FHEERIE) . A—254 VA LOFHMEL MR RERES) . AR5/ L LH16

DT +0—7 7 LOMORIIE, BIG G8R) O, 7 (R#) BLUBE (RH) £YLREL, P<0.001
ANCOVA (584 TIE. HMEFE E # FENLD
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Goal of LSVT BIG: Normalize
Movement Amplitude Needed in
Everyday Living

» With Mobility Tasks
— Walking, bed mobility, transfers
» With Fine Motor Tasks

— Even small movements are TOO SMALL in
people with PD!

— Examples: writing, buttoning, teeth brushing,
stirring

» With ADL Tasks
— Examples: Dressing, toileting, bathing, etc.

‘ ,M£ D_j m—l’.rr <L

= T T |
! g_a.m ne € | ‘” 5_?\ one e L

‘ - "M 4 ’)32'{‘ 135010 ‘ lL,,ECLﬂ Foted l

SeiChr |

: Ao Ot o
‘.i‘:, f):» Mgy Pets O s On ‘”‘T

|
| |,_‘ in 53, ON OA% ok 0'({
1 & ‘

==
| an\g‘w,,"\-\‘:) LSRN |
‘ﬂ ._’7'?7»7‘“\3p‘ﬁm'\(_”y\"{(kﬂ
I e i S

RESORIE . AREONBF 21— L L TOBFLARNONMBF 21— L TOEF

LSVTBIG MO I—)L : BEDIF
FHEEFRTREGLANLAL
EEIETHE

- BEIESRY
—-H17. Ny FTO¥Y. HFO%E
- ENEBID 2 R

-PDEENBE. ARNESHBELNSTE
DEMELHD !

—fl:EF, RELEHAL, wES, HE
RE

- BEEF#EIRY
-l FR. B, AR, 0t

LSVT BIG:
Treatment Protocol

i'lﬁ ’»M‘ {‘LJ‘ NJ'/”‘ _L
b Belewe |
b Ferctfalby |
o Coingot uSstChe |
L Pl Pas Or |
:.‘;,l‘/_\_ o re *—‘T
b Shewormi o |

— |
| [ Sty B ooyt
e ]

| Jeon M(m

P_fm ‘“5P

Generalized Amplitude: Uncued writing post-treatment and untrained during therapy

Copyright© LSVT Global, Inc. 2017
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OVERVIEW - PROTOCOL

- 4 consecutive days a week
for 4 weeks

- 16 sessions in 1 month

« 60 minute sessions

78 ha—)L-LSVT BIGAEEY > 3>
MERRE
5ONEHEDRE- £50
B -BHFNLDILSL LAY

Ry b SRERY HT
-EEEELMC (RYEAR)

1A SRS -8

2 fIHEDBE - EEESE

HH~DRT T — £HEEEE

BIH~DRF v T - ESH

BHEDRT YT - kE&SE

HIA~DERBE &) —F — ! .
EEA10E (BA0EET) SO HETORE:

SO~ w

Ry FhoDEREHMNY
TJLITETD
HDFEB
R#MIT—LIcmEITT, 4BROAERY
MzEMFTERELDIZLTI
X %71 (BIG) BT
SRR /BERA(L 2T A

LEA~OENEBE LY —F -
EH%10[E (RK20EF T)

BE-Joran

- B(Z4 BREES Z 48R

- 17 AlIC16Ey> 3>

c BtEyiay

6073

Maximum Sustained Movements

—

Floor to Ceiling Side to Side

Maximal Daily Exercises
1.Floor to Ceiling — 8 reps
2.Side to Side — 8 each side
3.Forward step — 8 each side
4.Sideways step — 8 each
side

5.Backward step — 8 each
side

6.Forward Rock and Reach —
10 each side (working up to
20)

7.Sideways Rock and Reach —

10 each side (working up to
20)

LSVT BIG Treatment Session

Functional Component Tasks
5 EVERYDAY TASKS- 5 reps each
For example:

-Sit-to-Stand

-Pulling keys out of pocket

-Opening cell phone (flip phone)

Hierarchy Tasks
Patient identified tasks:
Getting out of bed
Playing golf
In and out of a car
Build complexity across 4 weeks of
treatment towards long-term goal

Walking BIG
Distance/time may vary

Copyright© LSVT Global, Inc.

2017
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Multidirectional Repetitive Movements
Step and Reach

14 %

EHRREES
EnBEL)—F

BB/ BAE~DERBELE ) —F BA~DEABEL ) —F

Forward Step Sideways Step Backward Step
M REER
ATy TEY—F
BHEADRTY T BHE~ADRTY T BANDRTF YT

-Stepping stones for use of good big
movements in daily life-

Multidirectional Repetitive Movements
Rock and Reach

b A

Forward/Backward Rock and Reach Sideways Rock and Reach

Copyright© LSVT Global, Inc. 2017
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-Tools to facilitate improved movements,
not the end goal of therapy-

il

s BFNODIEMNY
o fIMMSFEBITT
- MhERES

« AR EFL

« Ny FTOERY \

B E R RS

Fz‘iﬁtiﬁﬂi — BEIECHEEZRY
!

KELBFILUALEND

52M42RY: #A10EKREx30H=145AIZEZR
H%300EKRIE!

—ARORKRBEFETEELS
BEoHEZRETSHY-ILELT—

=
-

Hierarchy Task Examples

Complex Tasks — Patient DRIVEN!

In/Out of Car Getting in/out of bed
Bathing Laundry
Going out to restaurant
Walk and Talk
Wa't' and ta Playing with children/grandchildren
L "_19 Shopping
Tennis Transportation: train/bus/car
Chores Getting the mail
Golf Cleaning the house
Hiking
Gardening

Functional Component TASKS

Simple Movements— Patient DRIVEN!

Examples:

* Rolling in bed

« Sit to stand

» Reach for something
« Stir

* Pull pants up

Sit to stand BIG

5 tasks; 10 repetitions per day each x 30 days =
300 BIG repetitions of each task in one month!

P& I8 B9ERRA D 5l

BHLIRY - BETHETARTZRDHS!

BHORR Ny RIZAS/Ry FibH %
A i

kAt LR LT UIsbT 3
PECHOET  zpmssis

=7 vavEyy

T=A KB BE/NR/E
A FHREZITERD

j‘}[‘,j %@ﬁ?l‘%

Nxoy

H—T=29
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BIG Walking

- Big arm swings, Big steps

- This may feel awkward at first,
if it doesn't, it is probably
not BIG enough!

Normalize amplitude, stride length
posture, arm swing overtime.

SR FrR D 1= 8 DEEDEN R

BN HTD
REEDIBE T
RESLGEEZRANS-0HD
B HORE

P Al
REEHITIE
- RELGPORY . KELRTY T

- BHUIEECBLHECREL DD E LA,
F53THVEL, EFRATHIZKEL AL
EWS e

BEOXRE S, SR, £F. BOERY %
FEZMNTTEELT S

Calibration Training

Patient learns how to self-critique — they
become engaged in sensory processing
and problem solving.

Steps to Calibration:
Recognize movement is too small and slow
Learn how to generate bigger movements
Learn how it “feels” to move bigger
Generalize use of bigger movements in
everyday life

Carryover Exercises

Daily assignments to use
Big movements
in real life situations
outside of the treatment room
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LSVT BIG TREATMENT GOAL

People with Parkinson disease will
use their bigger movements
“automatically”
in everyday living —
and there will be
long-term carryover
of increased amplitude use!
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LSVT BIG and LSVT LOUD
Training Options in Japan
LSVT BIG and LSVT LOUD Training and
Certification Workshops coming to Tokyo!
« LSVT BIG: July 9 - 10, 2016
« LSVT LOUD: July 16 -17, 2016

* How to register:
http://nur.ac.jp/news/2016/02/Isvt-
20167.html

Summary

» Advances in neuroscience have provided
neurobiological and behavioral evidence supporting
the positive impact of exercise-based protocols in
people with PD

* There is a rapidly growing literature in physical
therapy/exercise protocols in humans with PD

+ LSVT Programs have been developed and studied
over the past 20 years

* LSVT BIG is one type of physical therapy program
that has potential to offer improvements in movement
and quality of life for people with PD
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How to learn more

To find this webinar and other free webinars to view
or share with others, go to www.Isvtglobal.com
—Patient Resources — FREE On Demand Webinars

LSVT Homework Helper DVDs available to introduce
you to movement exercises used in LSVT BIG and
voice exercises used in LSVT LOUD:
www.Isvtglobal.com/products or
www.amazon.com/shops/LSVTGlobal

[IN—F 2V gFIZHDTE.
BADANEICEFFE DS EILAFETT,

B 5 D D& &
EARDEZETRHRT S LILAFETT,

IN—F 2V FEZETIC
A EIFAFETT, J
:S;;' Bl/jeyaé z;/b L—SVT LOUD b5 #EEE

H[ZFEUULVAAN

AU EF—BLUHOERD T EF—DRECE
BOREDL T ETHFLOAIE
www.Isvtglobal.com — Patient Resources — FREE
On Demand Webinars

EHEATLIZELY,

LSVT BIG M EIE#KE$H & ULSVT LOUDD FEE3I
BEIZCONWTR2URWAIK, UTOHYA RZTF7HE
A LLSVT Homework Helper DVD#AF L TL 2 &
Ly

www.Isvtglobal.com/products & =%

www.amazon.com/shops/LSVTGlobal

Thank you!

Questions???

LSVT

info@lsvtglobal.com
www.lIsvtglobal.com

“It is possible to take charge of
your life, even with Parkinson’s.

It is possible for your will
to override your brain.

It is possible to have
Power Over Parkinson’s”

~Sharon Kha
LSVT BIG and LSVT LOUD Graduate
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