47 VITAL SIGN: Walking Speed

WALKING SPEED

6" VITAL SIGN: Walking Speed

"'.

Objective:
Demonstrate why WS should be the 6™ Vital Sign

Walking 0 Predictive:

Speed is 0 Walking speed is a powerful indicator of health
Outstanding & disease
Indicator

o Evaluative:
o Clinical evaluation of abnormal gait speed
o Simple, Feasible, & Understandable:

o Normative data, understand abnormal data,
understand meaningful change
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6 VITAL SIGN: Walking Spesd

Key Questions

AGIITy o What |§ our con]mon metric or metrics for
physical measuring walking recovery?
therapy goal

. o1 Do we know if we make a difference?
is to screen

for mobility
limitations
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Walking Speed is....

o “...almost the perfect measure” (wade 1992)
O Reliable (richards 1995)
O Valid (steffen 2002) Y
O Sensitive (van lersel 2008)
O Specific (Harada1995) /
o Correlates with
= Functional ability (perry1995)

= Balance confidence (mangione 2007)
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Walking Speed: Predictive

|
O Functional &

Physiological changes
O Functional decline (8rach 2002) (Perry1995)

O Future health status (stdenski
2003; Purser 2005)

u Potential for rehabilitation
u Discharge location (salbach 2001; (Goldie 1996)

Rabadi 2005) = Aids in prediction of:
= Mortality (Hardy 2007)

® Hospitalization (Montero-Odasso 2005)

m Falls (Guimaraes 1980)

= Fear of falling (Maki 1997)
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Walking Speed
L ——]

Progression of WS has been linked to
O clinical meaningful changes in quality of life (Schmid 2007)
O in home & community walking behavior. (Bowden 2008)

o Due to its ease of use (Guralnik 2000) & psychometric properties, WS
has been used as a predictor & outcome measure across multiple
diagnoses.

o Older adults (Studenski 2003) (Perera 2006)
Incomplete Spinal Cord Injury (Behrman 2005)
Frail Elderly (Purser 2005)

Hip Fracture (Palombaro 2006)

Pain & LBP (Lee 2007)

Children (Meyer-Heim 2007)

Stroke (Bowden 2008)

Parkinson’ s Disease (Rochester 2009)
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NIH Toolbox

Assessment of Neurological and Behavioral Function

0 Chosen by a panel of experts at NIH as the standardized
assessment to measure locomotion www.aihtoolbox.org

Motor Function and the NIH Toolbox
D

4 Reaben, MD, - LA
Emil i e D !
Motor function, the abilicy to physicall perform task, i inegeally relaved )
o dily funceioning and qualicy of lif. Accordingly asse ssmene of mocoe
funccion has been included a5 2 major domuin of the NIH Toalbor. To
encify eh b din the Toolbot, a Mator Do
Team was ceeared. consiaeing of David Reuben, MD, Domain Co-leader; W, Zev Rymer, 3
MD, PhD, Domain Co-leader; Edward Wang, PhD, Domain Co-Manager: Jin-Shei L,
PhD, OTR /L, Domain Co-Manager; and Ings Wing, PhD, Sciencisc.
“The Moror Team began is work with lireracure reviews,a fied survey of 147 rescarchers.
in-dlepeh inceevicws with 9 motor experts, and a national expere review of che process and
I dervified Eve sabdl iy 1o

carly indings. Thiough this proc .
1% -l dexcecie, seengeh, and endurance.

“Thie o thess procenced sheafgh s acleiioh peoei o ety dn i e pisitocs Locomacion: is defined as an act of maving from one

chat would provide robuse measuremenc in cach of chese arcas. This process wis guided by place to the other place, reflecting ambulation abiliyy

ground rles esablished by the ! F; were o be luding walking discance, velocity, and qualiy of the

objective (peeformance-based) rarher than self.tepore. Second, inserumenes needed t be

e icundec difleen covivonmenics and ground sarfices

Toassess locomorion, the 20-foorwalk eestwas selected.
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Walking Speed: Predictive

o Example:
= WS predicts the post hospital discharge location 78% of
the time in acute stroke
= the addition of cognition or initial FIM scores does not
significantly strengthen the ability of defining if a
patient will be discharged to home or to a skilled
nursing facility (Rabadi 2005)
Admission Ambulation Velocity
Predicts Length of Stay and Discharge

Disposition Following Stroke in an
Acute Rehabilitation Hospital

Meheror H. Rabadi and Alan Blau
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Neursrehabilitation and Neural Repair 191 2005 :

Contributors to Walking Speed
[

.. ’
1. Individual s health status (Lord 2005)
2. Motor control (Gerin-Lajoie 2006)

3. Muscle performance & Musculoskeletal condition (suchner
1996; Ostchega 2004)

4. Sensory & perceptual function (eveide 2003)

5. Endurance & habitual activity level (angiois 1997)
5. Cognitive status (persad 2008)

7. Motivation & mental health (emke 2000; Fredman 2006)

5. Characteristics of the environment in whi walks

(Robinett 1988)
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Walking Speed as a Vital Sign
[

A summary indicator _capable of
predicting future events as a
result of multiple physiologic
inputs will be demonstrated

Summary indicator that can [
predict future events & reflect
multiple underlying physiological
processes , reflects overall health

of organism (studenski 2003, 2009)

o Ranges of normal & abnormal

o In general, there are normal &
values will be defined

abnormal ranges

Differential diagnosis of an o A differential diagnosis,
based on contributing systems,
can be developed

abnormal vital sign is based on
contributing systems e.g. causes
of hypertension




Walking Speed as a Vital Sign
[

el 0 WS cannot stand alone as the only
frefastiar hi: predictor of functional abilities, just as
can predict blood pressure is not the only sign of
HUliea=naes heart disease

reflect various = WS can be used as a functional “vital sign”
underlying to help determine outcomes such as:
MC—OI = functional status (perry1995; studenski 2003)
[PIREEEES = discharge location (rabadi 2005)

(ETETECEE) u need for rehabilitation mentero-0dasso 2005)

= speed necessary for f

community (perry 1995)

Walking Speed

etepper secand (m/s)]

08 1 12 14

1
0 mph 0.4mph 0.9mph 13mph 18mph 2.2mph 2.7mph 31mph
10 meter walktime 50 sec 25 sec 16.7 sec 12.5sec 10 sec 83sec 71sec
10 foot walk time  15.2 sec 7.6sec 5sec 3.8sec 3sec 25sec 22sec

Wal Ilng Speed

Imeter per second (m/s)]
0.6 08 1 12 14

0 mph 0.4 mph 0.9mph 13 mph 18mph 2.2mph 2.7mph 31mph
10 meter walktime 50 sec 25 sec 16.7 sec 125 sec 10 sec 8.3sec 7.1sec

10 foot walk time  15.2 sec 7.6sec 5 sec 3.8sec 3sec 25sec 22sec

Evidence across studies.
Walking Speed

[meter per secand (m/s)]

~._ 0 02 04 06 08 1 12
.

Fritz S, Lusardi M, JGPT 32(2) 2009
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Limited Community poimmn Cross
0 mph 0.4 mph 0.9 mph 1.3mph 1.8 mph 2.2mph 2.7mph 3.1mph
10 meter walk time 50 sec 25 sec 16.7 sec 12.5sec 10 sec 8.3 sec 7.1sec
10 foot walk time 15.2 sec 7.6sec 5 sec 3.8sec 3sec 2.5sec 2.2sec
Walking Speed
etegper secand (m/s)]
0.8 1 12 14
p ; 1 .
mph 0.4 mph 0.9 mph 1.3 mph 1.8 mph 2.2mph 2.7mph 3.1mph
10 meter walk time 50 sec 25 sec 16.7 sec 12.5sec 10 sec 8.3 sec 7.1sec
10 foot walk time 15.2 sec 7.6sec 5 sec 3.8sec 3sec 2.5sec 2.2sec

Yellow Flag: 0.6 — 1.0 m/s

Walking Speed

[meterper second (m/s)]

.0 0.2 04 v 08 v 12 14

Limiiedcdpnunty Commur ty Ambulator

0 mph 0.4mph 0.9mph 13mph 1.8mph 2.2mph 2.7 mph 3.1mph

10 meter walktime 50 sec 25 sec 16.7 sec 12.5sec 10 sec 83sec 7.1 sec
10 foot walk time  15.2 sec 7.6sec 5 sec 3.8sec 3sec 25sec 22sec




Walking Speed

[meterper secand (m/s)]
0 02 04 0.6 0.8 12 14

I | Less likelyto be
|

I' Less likely to have Adverse
'l
L}

| I

‘ I Cross Street &
-
omph™  odmph ogmph  13mph  18meh Moomph  27mn  3impn
10 meter walktime 50 sec 25 sec 16.7 sec 12.5sec 10 sec 83sec 7.1sec
10 foot walk time  15.2 sec 7.6sec 5 sec 3.8sec 3sec 25sec 22sec

Community Function:

Example Task:

¥ Assess Traffic & Step
off curb (1.5 sec)

¥ Cross Traffic Lanes time
(4 m/lane)

¥ Step up onto sidewalk
(1.5 sec)

01 Critical speed = total
distance / available

Considerations:

1
® Curb height / curb cuts

¥ Condition of road / type of surfaces
" Lighting

" Gradients

" Weather conditions

" Other pedestrians

" Distractions (Ipods, conversation)

" Additional Tasks (umbrellas, luggage, groceries...)
" Footwear

" Need to scan environment
¥ Use of assistive devices

« ” i
" “Culture” of community Finnis, 2008

Cut Points: Adverse Outcomes For Aging Adults

fall 431

Functional o comnth ¢ decline
0]

Sosealisaion, snd woralin 14, 30) bellan van Kan 2009)

Finctional depondonce and oo wafline
diability (32 511

Listautionatisation. dent s Fighls dependent

older plople 10|

Crossing the Street:

(10 sec signal) — (3 sec for curbs) = 7 sec

2 traffic lanes (8 m)
Critical speed: 1.14 m/sec

(15 sec signal) — (3 sec for curbs) = 12 sec
4 traffic lanes (16 m)
Critical speed: 1.33 m/sec

Walking Speed and Function

|
‘ Walking speed |
I
m/sec | mph  METS Function
| [
67 1.5 <2 self care
‘ ~—"
.89 2.0 2.5 household activities
N [
2.5 3.0 carry groceries, light yard work
[
1.33 3.0 3.5 climb several flights of stairs
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N= 492 elders (Studenski ,2003)




Walking Speed is Predictive

Pooled Lifetimes by Gait Speed Category
LS el (Orar, 1990 fox 11 3 Staien

Percent Survival

| . -
2
2,
z .,
8
[
o
i Y
GAINS in Walking speed predicts...
...9 year mortality
| S
Never improved 49.3%

Hardy 2007

Walking Speed Predicts..

... How Long You Live

studies that L

|
0 Results pooled T TR ”§
from nine
participating

included 34,370
older adults

Studenski, 2009 2\‘\—!
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Walking Speed is Predictive

Pooled Lifetimes by Gait Speed Category

== -
Percent alive
at 3000
days
stratified by T
EL -
é P
.,
8
[
o
3000 days= =
8.5 years
GAINS in Walking speed predicts...
...9 year mortality
| S
@
H
Hardy 2007




Walking Speed Predicts...

...Health Status and Hospital Costs
[

o Differences of 0.10 m/sec at hospitalization
o Poorer health status (SF-36)
Poorer Physical Functioning
More disabilities

=]
o
O More rehab & med-surgical visits
o Longer hospital stays

=]

Higher inpatient costs

o Improvements of 0.10 m/s at 1 year
O Improved health status, less ADL & IADL disability, better physical function
o Fewer hospitalization days
o 1 year cost reductions of ~$1,188 per 0.10 m/s i
Purser 2005

Walking Speed Predicts...

...1 year health outcomes
|

B>1.0 misec B30.6-1.0 /sec

% Population

% patient

declines in

one year
stratified by

WS i Global Health HRQOL
Decline from Baseline to 1 year

Studenski 2003

Walking Speed Varies By...
...Age, Gender, & Anthropometrics

Walking Speed (m/s)

mChui ®lusardi ®Steffen = Bohannon

Walking Speed Predicts...

@onth mortality

3.8 times

Patients m°§;"f:'é‘>’ T Adjusted OR
1e 1
n (%) months if WS
Overall 309 <0.65

Gait £0.65 m/s 156 (50) 22 (14.1%)
Grip £ 25 kg 155 (50) 20 (12.9%) 2.7 (0.7, 10.0)
Stands £ 7 times 172 (56) 21 (12.2%) 1.5(0.5,5.1)
Fried Frail 84 (27) 10 (11.9%) 1.9(0.6,6.1)

Final models adjusted for age, gender, race, education, diabetes, CHF, number of co
creatinine, smoking, cognitive impairment, depression, systolic blood pressure, self-rated he;
primary treatment regimen, & number of disabilities.

Walking Speed Varies By...

...Age, Gender, & Anthropometrics

| Walking Speed by Gender & Age
1.7

meters/second

6-12  Teens 20s 30s 40s 50s 60

Self selected walking speed categorized by gender & age : 6-12 & teens (Waters,
Lunsford et al. 1988); 20s-50s (Bohannon 1997); & 60’ 580’ s (Bohannon 2008)

How to Measure Walking Speed




Feasibility of Use
[

Several standardized
assessments reliably predict

function & health related
events:

0 Yet, consistent use in PT 0 Insufficient time
& other clinical settings = Inadequate equipment or

is not widely practiced space
(Duncan 2000) 0 Lack of knowledge in
interpreting the assessment
(Cesari 2005)
Assessment
[
o Walking speed can be o home care
quickly & accurately o subacute & acute

assessed in the majority rehabilitation facilities

of PT practice settings long term care facilities
out-patient offices

schools

o o o o

community wellness/

/ screening activities
(Bohannon 2009)
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10 Meter Walk Test
s

o Reliable, inexpensive method (Perera 2006)

0 20 meter path

o Central 10 meters being the timing area

por

Feasibility of Use

1. Is the test safe? 1. Safe
2. Adds no significant cost to an
2. Is it cost effective? assessment

3. Easy to Administer
= Requires no special equipment
= Requires little additional time
Administered in about 2
minutes (Studenski 2003)
4. Easy to calculate (distance/time)
= Easy to interpret based on
published norms

(Oberg 1993; Bohannon 1997;
Steffen 2002; Lusardi 2003)

3. How easy is the test to
administer?

4. How easily are the
results of the test
graded & interpreted?

Assessment

1

0 Most normative values
are based on measuring
the middle 2/3" of a
walkway  (gohanon 2008)

0 However,
measurements of WS
are highly reliable
regardless of:

o the method for
measurement

o Timing 3 times provides
a more accurate
estimate than a single o different patient

trial (steffen 2002; Lusardi 2003; populcﬁons (Bohannon
Bohannon 2009) 1997; Steffen 2002)
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10 Meter Walk Test
s

o1 Reliable, inexpensive method (Perera 2006)
o1 20 meter path
o Central 10 meters being the timing area
o Start your patient at the beginning of the 20 meter line
o Ask pt to walk “at a comfortable pace” to the end line
“Walk at a comfortable pace as if you are walking in the park ”
o Time during the central 10 meters A




4 Meter Walk Test
[ ————————————

o Reliable
1 Recommended as most feasible
o 6 meter path

o1 Central 4 meters being the timing area

Decelorafion 2o
(1 meters)

e Timed Sec"

4 meter Wel

Instrumentation to Measure WS

By By oy iy £ 8
T ST e gren o

Efforts to clarify & standardize measures

0 Task Force reported variations in technique (seiicn van kan
2009)

o Including starting conditions
o Length of the walk
O Incorporate other tasks or instructions

® Example: the Timed Up & Go includes a chair rise & turn
O Speed of requested walk (fast as possible)
® Not yet known whether or how these modifications provide additional value

to usual W$

o Suggestion:

04 meter walk at self selected speed
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4 Meter Walk Test
[

Quick Gait Speed Test

Meters/second = 4/time to walk Meters/second Miles / hour
0.4 0.9

3 seconds 1.3m/s
| 4 seconds 1.0m/s 0.6 1.3
5 seconds 0.8 m/s 0.8 1.8
6.7 seconds 0.6 m/s 1.0 2.2
1.2 27
1.4 3.1

6 minute walk

1 —|
0 Most widely used long walk
o widely accepted for congestive heart failure & COPD
o Recommended cutoff is 350 meters
O equivalent to gait speed of around 1.0 m/s
0 Possible that endurance is incorporated into usual
walking speed

o individuals self select their personal optimal walking speed

= which is adjusted for their aerobic capacity & their energy cost
(Studenski 2009)
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Test-retest reliability
[ —]

o Variability related to:

O Method used to measure

Test-retest
reliability
coefficients ?
reported in the ?
literature °
a
o
a

Distance measure
Diagnosis
Use of assistive device

Age

from:

Anthropometrics (primary leg length)
0.929 Self-selected or fast WS

0.97
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Change In WS
[

el bl

o Gain of 0.1 m/s is
predictor for well-being in

those without normal WS
(Purser 2005; Hardy, Perera 2007)

Decrease in 0.1 m/s is
linked with:

O poorer health status

O more disability

O longer hospital stays

O increased medical costs
(Purser 2005)

o Different populations
have different MDC’ s

(minimal detectable change

scores)

o Most common is 0.1m/s

Use a change
of 0.1m/s for
patient goals

Assumptions:
[

. P . . . “ ”
For any individual, given their set of unique "resources

Self-selected (comfortable) walking speed...
" Is most energy efficient
" minimizes metabolic cost per unit distance walked

Ability to increase walking speed...

" index of “functional reserve”

" allows individual to better meet demands of activity and
environment

Summary

[
1 WS has strong psychometric properties

[ Robust evidence for clinical use
0 Easily measurable, clinically interpretable & a potentially
modifiable risk factor (Hardy2007 & Dickstein 2008)

Walking
Speed as the

6™ vital sign is O A change of 0.1m/s is meaningful
pragmatic &
essential

o o2 oa 08 o8

12 14

e
Lessikelyto be

Lesskely o have Adverse:

Interpretation: Walking Speed
[

Your patient, an 83 year old woman, is recovering from acute stroke

Iniﬁul Exuminaﬁon m

= WS 0.79 m/s "= WS 1.02 m/s
IS THIS A MEANINGFUL CHANGE?
Mean difference:

.Wsreasses _WsinitaI: 0.23 m/s
WS MDC = 0.10 m/s

Take Home Points

Walking <0.6m/s DANGER

Speed IS
.6 101.0 m/s WARNING
THE Vital 0.6101.0m/s

Sign for > 1.0 m/s FUNCTIONAL COMMUNITY AMBULATOR
Function

1 4 meter test is feasible in most settings
o ALL PT’ s should test WS
O on ALL patients
O in ALL settings

White Paper: “Walking Speed: the Sixth Vital Sign” - o
- ™
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