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Abstract: Introduction: The use of a simple, safe, and easy to perform assessment tool, like gait speed, to

evaluatevulnerability to adverseoutcomesn community-dwellingolder peopleis appealing but its predictive
capacityis still questionedThe presentmanuscripsummariseshe conclusionf anexpertpanelin the domain
of physicalperformanceneasuresindfrailty in older people who reviewedanddiscussedhe existingliterature
in a 2-day meetingheld in Toulouse,Franceon March 12-13,2009. The aim of the IANA Task Forcewasto

stateif, in the light of actualscientific evidence gait speedassessedt usualpacehad the capacityto identify

community-dwellingolder peopleat risk of adverseoutcomesandif gait speedcould be usedasa single-item
tool insteadof more comprehensivédut more time-consumingassessmerihstruments Methods: A systematic
review of literaturewasperformedprior to the meeting(Medline searchandadditionalpearlingof referencdists

andkey-articlessuppliedby TaskForcemembers)Manuscriptsvereretainedfor the presentevisiononly when
a high level of evidencewas presentfollowing 4 pre-selectectriteria: a) gait speed,at usualpace,hadto be
specificallyassessedsa single-itemtool, b) gait speedshouldbe measuredvera shortdistancec) at baseline,
participantshadto be autonomousgcommunity-dwellingolder people,andd) the evaluationof onsetof adverse
outcomes (i.e. disability, cognitive impairment, institutionalisation, falls, and/or mortality) had to be assessed

longitudinally over time. Based on the prior criteria, a final selection of 27 articles was used for the present

manuscript.Results: Gait speed at usual pace was found to be a consistent risk factor for disability, cognitive

impairment, institutionalisation, falls, and/or mortality. In predicting these adverse outcomes over time, gait

speed was at least as sensible as composite tools. Conclusions: Although more specific surveys needs to be

performed, there is sufficient evidence to state that gait speed identifies autonomous community-dwelling older

people at risk of adverse outcomes and can be used as a single-item assessment tool. The assessment at usual

pace over 4 meters was the most often used method in literature and might represent a quick, safe, inexpensive

and highly reliable instrument to be implemented.

Background

One of the main characteristicof the elderly populationis
its heterogeneityandolder peopleat a samerangeof ageshow
awide variancewith regardto their risk of disability, cognitive
impairment, hospitalisations, institutionalisation, falls, and

mortality. To preventtheseadverseoutcomespopulation-based

intervention programs should be targeted at the population at
risk. A feasibleandvalid screeningool availablefor research
and clinical settings is therefore required to identify target
populations. Although many single and composite tools are
proposednoneareconsensuainmostaretime-consumingvhile
evaluatingdifferentdomainsof impairmentsandmanyarenot
validated.This tool shouldhavethe capacityto easily identify
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from the community-dwellingpopulation thoseolder peopleat
risk of adverse outcomes in order to implement primary
preventivemeasuresThe taskto find a single, reliable, valid,
sensitive (not necessarily specific), cheap, safe, quick and
simple tool that identifies older people at risk is not yet
resolved.

During the past ten years, gait speed has been repeatedly
reportedasan appealingnstrumentto be implementedothin
researctandclinical settingsto evaluateolder peopleat a high
risk of adverse outcomes (1). Evans and colleagues recently
statedthat gait speedwasthe functionaltestclosestto be ready
for pharmacologicatrials (2). In theline with previousarticles,
Guralnik and colleagues expressed that of the available
physicalperformancemeasuresysualgait speedmay represent
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the mostsuitableoneto beimplementedn the standarctlinical
evaluation of older persons (3).

Gait speed is probably an illustration of a multi-systemic
wellbeing and slow gait speed might traduce a sub-clinical
impairmentin healthstatus.Many plausiblemechanismsave
explained the connection between physical performance
measuresand risk of adverseoutcomesMuscularfactorslike
decrease in motor units, impaired muscular activation,
substitutionof type Il by type| fibers andthereforediminished
contraction speed and velocity, or neurological factors like
diminished cutaneuos sensitivity, decreased nerve conduction
velocity andreactiontime, decreasedrey mattervolume with
functional brain impairment,and the presenceof white matter
lesionshaveall beenlinked with diminishedgait speed(4-15).
Inflammatory markers, present in many physio-pathological
pathways, were also implicated in sarcopenia and the loss of
musclestrengthand may representn independenpredictorof
decrease in walking speed and progression to severe walking
disability (16, 17).

The aim of the International Academy on Nutrition and
Aging (IANA) task force, through a systematic review of
literaturealongwith aninternationalexpertpanelopinion, was
to examineif gaitspeedassessedt usualpaceandoverashort
distance, may have the capacity to identify autonomous
community-dwellingolder peopleat risk of adverseoutcomes,
andif gait speedmight be usedasa single-itemtool insteadof
more comprehensive but time-consuming assessment
instruments.

Methods

A Medline literature search of all articles published from
Januaryl994to March 2009 (last 15 years)using the Medical
Subject Heading (MeSH) terms QHumanQ CEnglishQ QAged:
65+ yearsOQ80and over: 80+yearsGzombinedwith the terms
OWwalkingSpeed@nd OGaitSpeed@vas performedin orderto
obtain relevant articles published in the field. Further search
limitations wheresetup in orderto retrievea final selectionof
207 articles (see figure 1). The identified abstracts were
independently evaluated by two reviewers (GAVK and YR)
based on the STrenghtening the Report of OBservationnal
studies in Epidemiology (STROBE) checklist that described
itemsthat shouldbe includedin reportsof cohortstudies(18).
For thoseabstractavhich fulfilled theinclusioncriteriathe full
articleswere retrievedand for the final selection,4 additional
criteria had to be fulfilled:

a) Gait speedat usualpace,hadto be specifically assessed
as a single-item tool.

b) The assessmerdf gait speedhadto be performedovera
short distance (long distance assessment instruments were
excludedfrom the presentreview) in orderto obtain evidence
on a feasible and quick performance test, to be used in
everyday clinical practice.

c) At baseline, participants had to be autonomous,
community-dwelling older people.
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d) The evaluationof adverseoutcomeddisability, cognitive
impairment, institutionalisation, falls, and/or mortality) had to
be assessed longitudinally over time.

The review and cross-sectional articles found during the
processwereretainedfor backgroundand discussionpurposes
and in order to ensure a comprehensive approach, 2

supplementary sources were used to identify relevant articles:

a) The reference lists of the identified papers were pearled
for relevant literature.

b) The member=f the TaskForceadditionallysuppliedkey
articles (and were included if the specified criteria were
fulfilled).

Figure 1

Pub-Med Search: Flow chart of retrieved and selected articles

Published in the last 15 years, 1994-2009
Human”, “English
‘Aged: 65+ years”, 80 and over: 80+years”

859.511 Articles

Walking Speed” OR “Gait Speed”
AND
2.245 Articles

7\I

’ 997 Articles ’

“Mortality” OR “Disability” OR “Dementia” OR
“Falls” OR “Institutionalisation’

AND

688.796 Articles

\

-~

’ 371 Articles ‘

Relative Risk” OR “RR” OR “Odds Ratio” OR

4.702.115 Articles

<
\I
z

’ 247 Articles ’

“Cross-Sectional

NOT

138.868 Articles

\

’ 207 Articles ‘

7\I

Randomised Controlled Trial: 33
e-item: 36

Not healthy, community d atbaseline: 36
Revision a

Gait speed as an outcome: 26

186 excluded articles

Personal contributions of Task Force Members:

6 Articles

N

\

Final number of 27 articles

A final selectionof 27 articleswas usedfor the purposeof
this review (19-45). GAVK and YR wrote a preliminary draft
beforethe meetingheld in Toulouse,Franceon March 12-13,
2009. During this 2-day meeting, the manuscript was revised
and discussedy the IANA Task Forceexpertpanelwith the
aims of addressinghe issuesof gait speedat usualpaceasa
predictorof adverseoutcomesn older peopleandgait speedas
a single-item tool. The draft was re-edited after the 2-day
meeting and once more critically reviewed by all Task Force
members before final submission.
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Results: Gait speed as a predictor of adverse outcomes

Gait speed as a predictor of mobility disability (Table 1)

In non-disabledgcommunity-dwelling older people physical
performanceneasuresiaveshownto be predictiveof the onset
of activity of daily living (ADL) and mobility disability overa
wide variety of populations.

The Health, Aging and Body Composition study (Health
ABC) is one of the main cohorts evaluating physical
performancaneasuresindrisk of adverseoutcomesOnemain
limitation of this cohortis thatthe participantshadto be well-
functioningto be includedat baselineand the cutpointsfound
for gait speed in the cohort cannot be generalised to all older
peopleat high risk of adversehealthoutcomesSlow gait speed
(considered as less than 1 ms?), assessed in the 3047 older
persons (mean age of 74.2 years) of the cohort, on a 6-meter
course, predicted persistent lower extremity limitation with a
Relative Risk, RR of 2.2 (95% CI 1.76-2.74) after a mean
follow up of 4.9 years. Persistent lower extremity limitation
was defined as 2 consecutive self-reports of having any
difficulty walking one-quarteof a mile or climbing up 10 steps

withoutresting(19). A secondanalysisof the samecohortafter
a longer follow-up (median of 6.9 years) with slightly lower
participantdn=3024)foundthatgait speedcontinuedto predict
persistentower extremitylimitation with a RR of 1.53(95%ClI
1.35-1.74)(20). 3156 participantsfree from ADL disability at
baseline and cognitively intact, were evaluated from the
Cardiovascular Hedlth Study using a 5-meter walking course.
During the median follow-up of 8.4 years, 35% of the
participants developed incident disability defined as self-
reporteddifficulty or inability to performat leastl ADL. Gait
speedover 1 ms? presentedh HazardRatio, HR of 0.88 (95%
Cl 0.81-0.97) in predicting incident disability (in a controlled
model of many confounders including brain MRI-imaging)
(21). Gait speedmeasureaver4 meters) amongall lower and
upperextremity performancemeasuresyas the only measure
significantly associatedvith catastrophidisability (definedas
onsetof ADL disability within 1 year).A RR of 0.72(95% CI
0.53-0.99) per 0.31 ms?! was found, when 1002 women from
the WomenHealthand Aging Study-1were evaluatedduring a
3-year period (22).

In the same line, many other authors have evaluated gait

Table 1

Gait speed and ADL or mobility disability

Study Characteristics of participants Gait Speed Qutcomes
Health Aging and Body Composition N=3047
study, Health ABC study (19) Mean age 74.2 6 meter walk Persistent lower extremity limitation RR 2.20 (1.76-2.74)
Well-functioning older persons <1.0msg
4.9 years of follow-up
Health ABC study (20) N=3024
Well-functioning older persons 6 meter walk Persistent lower extremity limitation RR 1.53 (1.35-1.74)
6.9 years of follow-up <1.0ms-1
Cardiovascular Health Study, CHS (21)=3156
Free from disability, cognitively intact 15-foot walk Incident ADL disability HR 0.88 (0.80-0.96)
8.4 years of follow-up < 1.0 ms-¥{>1.0 ms
WomenOs Health and Aging Study, N= 1002 4 meter walk Incident ADL disability RR 0.72 (0.53-0.99) per 0.31 mst
WHAS-I (22) No ADL disability increase
3 years of follow-up
Hispanic Established Population for N= 1946 8-foot walk ADL disability OR 5.4 (1.2-23.6)

the Epidemiological Study of the
Elderly, EPESE (23)

Medicare Health maintenance
organisation, HMO, and Veterans
Affairs, VA (24)

Health ABC study (25)

Tokyo Metropolitan Institute of
Gerontology Longitudinal
Interdisciplinary Study on Aging (26)

Hong Kong Chinese cohort (27)

Hong-Kong Old Study (28)

Community dwelling
Well functioning
2-year follow-up

N= 487

> 65 years
Cognitively intact
No mobility disability
1-year follow-up
N=3056

Free from disability, cognitively intact
2-year follow-up
N=736

Aged 65 and older
Well-functioning
Community-dwelling
6-year follow-up
N=2032

Aged 70 and older
Community-dwelling
Well-functioning
3-year follow-up
N=1483
Community-dwelling
Well-functioning
18-months follow-up

Highest vs lowest gait
speed group

Mobility disability OR 3.4 (1.8-6.5)

4 meter walk
Fast walkers >1 mis

Difficulty in personal care: OR 0.62 for every 0.2 mst
increase

LDCW 400 meter walk
<1l0ms

New mobility limitations

Men OR 2.15 (1.44-3.20)

Women OR 1.33 (0.99-179)

Onset of functional ADL dependence
Age 65-74: HR 2.43 (1.42-4.17)

Age >74: HR 6.18 (3.16-12.1)

11 meter walk
Highest vs lowest gait

16-feet walk ADL dependency
Highest vs lowest gait speedVien: OR 1.19 (1.13-1.26)
group Women: OR 1.16 (1.12-1.21)

8-foot returned walk ADL mobility decline

OR (per second of increase) 1.12 (1.09-1.16)
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speed at baseline as a predictor of future ADL or mobility
disability. Six other articles were identified by the systematic
review, all consistent with previous exposed results (23-28).

Gait speed as a predictor of cognitive decline (Table 2)

Gait speed diminishes with age and at age 80 it is
approximatelylO to 20% slowerthanin youngeradults,but an
acceleratedeclineof gait speeccould alsobe anearlywarning
sign for future dementia (29).

Data from the Hispanic EPESE (H-EPESE) showed that
slow gait speed (measured over a 2.4 meter walking course)
wasan independenpredictorof MMSE-scoredeclineaftera 7
yearperiodof follow-up, andshowedthatthe lowestquartile of
gait speedlost on average0.23 points per year more than the
fastest quartile. The H-EPESE was composed of 2070 non-
institutionalisedMexican-Americanmen and womenaged65
andolder who hada Mini-Mental StateExamination(MMSE)
scoreof 21 or greaterat baseline(29). The Health ABC study
was usedto addresghe issueof cognitiveimpairmentin slow
walkers. Usual gait speed (over 6 meters) and the Digital
Symbol Substitution Test, DSST, (a simple test for attention
and psychomotor speed) were measured at baseline. After 5
years,of the assesse@776 baselineparticipants,389 (17.1%)
declinedin DSST.Comparedo thosein the highestquartile of
gait speed (>1.35 ms?), participants in the lowest quartile
(<1.05ms1) weremorelikely to declinein DSSTwith anOdds
Ratio, OR of 1.74 (95% CI 1.21ER.51) (30). In a prospective

cohort study of 2288 persons, 65 years and older without

dementia with a mean follow-up of 9 years, 319 participants

developeddementiaDiminishedgait speedassessedvera 10

feet walking course) was associated with an increased risk of

dementia and Alzheimer® disease, AD, with an HR of 0.79

(95% CI 0.70-0.89)and 0.81 (95% CI 0.71-0.94)respectively
for each quartile of increase in performance. The authors

suggestedhat poor physicalfunctioningmay precedehe onset
of dementiaandthat higherlevelsof physicalfunctioningmay
be associated with a delayed onset (31).

Other authors have assessed cognitive decline over time
comparingslow andfastwalkersusinggait speedassessmerat
usualpace.All identified articlesconcludein the sameline as
the previouscited papersandit hasto be statedthat gait speed
predicts risk of future onset of dementia, and Alzheimer®
disease or progression of cognitive decline (32-35).

Guait speed as a predictor of mortality (Table 3)

In a pooledanalysisof 9 cohorts(34.370older adults)a 15-
yearsurvival of 34%in older peoplewith gait speed 0.4 mst
and 83% in " 1.4 mst was found. [Studenski, personal
communication, IAGG Paris 2009] The survival benefit
persisted after controlling for numerous medical, functional,
and psychosociafactorsthat are known to affect survival and
washighly consistenficrossa variety of subgroupsShort-term
mortality wasalsostrongly predictedby usualgait speedanda
cutpointof 1 ms? predictedrisk of mortality in manycohortsof

Table 2
Gait speed and dementia

Study Characteristics of participants Gait Speed

Outcomes

Hispanic Established 8-foot walk
Populations for
Epidemiological

Study of the Elderly
H-EPESE (29)

The Health Aging and Body
Composition Study, Health
ABC (30)

2070 community-dwelling

Aged 65 and older

MMSE >21

Follow-up7 years

2776 Well-functioning, community- 6-meter walk
dwelling

Mean age 73.5y
Follow-up 5 years

2288 community-dwelling
Aged 65 and older
MMSE > 25-26
Follow-up 6 years

630 community-dwelling
75 years and older
Follow-up 6 years

558 community-dwelling
Women

Aged 65 and older
MMSE >24

Follow-up 3 years

108 community-dwelling
65 years and older
MMSE > 24

Follow-up 6 years

N=85

65 years and older
MMSE > 24

3-year follow-up

Adult Changes in Thought 10-foot walk

Study ACT Study (31)
Sydney Older Persons Study,
SOP Study (32)

WomenOs Health and Aging 4-meter walk

Study WHAS-I (33)

The Oregon Brain Aging
Study OBA Study (34)

OBA Study (35)

Highest vs lowest gait speed group

Score of performance

5-meter returned walk Highest vs lowest
gait speed group

Highest vs lowest gait speed group

15 foot returned walk Highest vs lowest
gait speed group

15 foot returned walk

Slow gait speed was an independent predictor of greater
MMSE score decline over a 7-year period (0.23 points per
year)

Slow gait speed predicted DSST decline OR 1.74

Highest vs lowest gait speed group

Dementia:

HR for each 1-point increase in score: 0.79 (0.70-0.89)
AD:

HR for each 1-point increase in score: 0.81 (0.71-0.94)

to dementia OR 5.6 (2.5-12.6)

Low gait speed was associated with combined (cognitive
and physical) decline. OR of 0.46 (0.22-0.97) per 0.24 ms
increase

Slow gait speed predicted onset of dementia, with an
time

18 participants developed cognitive impairment.

OR 1.26 (1.01-1.6) for every 1-second increase in
baseline gait speed

MMSE stands for Mini-Mental State Examination, AD for AlzheimerOs disease, and MCI for mild cognitive impairment.
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autonomous older people (19, 20, 21, 27, 32, 36, 37, 38).

Of the 3050 older adults from the H-EPESE cohort, aged 65
years and older, 198 died after a 2-year follow-up. The highest
quartile of performance, on an 8-foot walk, was compared to
the lowest, finding an OR of 3.64 (95% CI 1.93-6.85) for risk
of mortality (controlled for co-variables, including life-
threatening medical conditions). Compared to the fastest
quartile, the participants who were unable to perform the task
raised their risk of death to an OR of 7.47 (95% CI
3.83-14.55). The introduction of ADL disability into the
equation showed that it was not a predictor of short term
mortality nor did the introduction change the OR found for gait
speed (39).

Gait speed as a predictor of falls (Table 4)

The relationship between falls and gait speed has been less
thoroughly explored. Nevertheless, it could be hypothesised
that due to neurological and muscular factors, the risk of falls
must be correlated with gait disorders and subsequently with
gait speed. Even more, fear of falling was found to be
associated to slower gait speed and appropriate interventions

increased gait speed significantly (40, 41).

The Epidemiologie de I’Osteoporose study, EPIDOS,
assessed fall-related factors in 7575 community-dwelling
French women aged 75 years and older. Compared to the
highest quartile, the slowest quartile of walking speed presented
a RR (per standard deviation, SD, increase) of 1.4 (95% CI 1.1-
1.6) of femoral neck fracture risk associated with falls after a
mean follow-up of 1.9 years (42). Other cohorts with similar
follow-ups and population have shown results in the line with
the EPIDOS cohort (43-45).

Gait speed as a predictor of institutionalisation (Table 5)

Institutionalisation and hospitalisation are health-related
conditions that were identified by physical performance
measures like gait speed in a variety of populations (19, 20, 27,
43).

Gait speed (measured over 4 meters) was associated with
future hospitalisation in 487 older adults, aged 65 and older,
autonomous and cognitively intact, with an OR of 0.62 for
every 0.2 ms! increase in gait speed (24).

Table 3
Gait speed and Mortality
Study Characteristics of participants Gait Speed Outcomes
Health Aging and N=3047 6 meter walk Mortality RR 1.64 (1.14-2.37)

Body Composition < 1.0 ms

study, Health ABC

Mean age 74.2
Well-functioning older persons

study (19) 4.9 years of follow-up

Health ABC study (20)  N=3024 6 meter walk
Well-functioning older persons < 1.0 ms!
6.9 years of follow-up

Cardiovascular Health ~ N=3156 15-foot walk

Study, CHS (21) Free from disability, cognitively intact

8.4 years of follow-up

N=2032

Aged 70 and older
Community-dwelling
Well-functioning

3-year follow-up

630 community-dwelling

Hong Kong Chinese
cohort (27)

Sydney Older Persons

16-feet walk
Highest vs lowest gait speed group

5-meter returned walk Highest vs lowest

Mortality RR 1.49 (1.23-1.80)

Mortality HR 0.87 (0.78-0.98)

< 1.0 ms-1<{ >1.0 ms-!

Mortality
Men: OR 1.08 (1.05-1.11)
Women: OR 1.04 (1.02-1.05)

MCI with low gait speed presented higher risk of

Study, SOP Study (32) 75 years and older gait speed group mortality OR 3.3 (1.6-6.9)
Follow-up 6 years
Mild cognitive impairment
Hispanic Established 1630 community-dwelling 8-foot walk Slow gait speed was an independent predictor of

Populations for
Epidemiological
Study of the Elderly
H-EPESE (36)
Invecchiamento e
Longevita nel Sirente,
ilSIRENTE (37)

Aged 65 and older
MMSE >21
Follow-up 7 years

335 community-dwelling
Aged 80 and older
Follow-up 2 years
Epidemiologie de 7250 community-dwelling
I’Osteoporose, EPIDOS ~ Well-functioning Women
(38) Aged 65 and older
MMSE >21

Follow-up 3.8 years

3050 community-dwelling
Aged 65 and older
MMSE >21

Follow-up 7 years

Hispanic Established
Populations for
Epidemiological Study
of the Elderly
H-EPESE (39

Highest vs lowest gait speed group

4-meter walk
Highest vs lowest gait speed group

6-meter walk
Highest vs lowest gait speed group

8-foot walk

mortality HR 4.12 (2.85-5.97)

Rapid gait speed was an independent predictor
of survival HR 0.73 (0.54-0.99)

Slow gait speed was an independent predictor
of mortality OR 2.47 (1.67-3.67)
Unable to perform assessment OR 6.01 (2.81-12.83)

Slow gait speed was an independent predictor of
Highest vs lowest gait speed group mortality OR 3.64
(1.93-6.85)

Unable to perform assessment OR 7.47 (3.83-14.55)
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Table 4

Gait speed and falls

Study

Characteristics of participants

Gait Speed

Outcomes

Epidemiologie de

I’Osteoporose, EPIDOS (42)

Estudio de Evaluacién

Funcional del Anciano, EFA

(43)

Hong-Kong prospective study

(44)

General Sick Fund Members

7575 community-dwelling
Well-functioning Women
Aged 75 and older
MMSE >21

Follow-up 1.9 years

N=102

Community dwelling
Well functioning
2-year follow-up
N=1517
Community dwelling
Well functioning
1-year follow-up
N=1283

6-meter walk
Highest vs lowest gait speed group

10 meter walk

<0.7 ms-1<{ 1.1 ms-!

5 meter walk
Highest vs lowest gait speed group

5 meter walk

Gait speed was an independent predictor of fall-related
femoral neck fracture RR 1.4 (1.1-1.6) for every SD
decrease

Gait speed was an independent predictor of falls with
aRR of 5.4 (2-14.3)

Gait speed was an independent predictor of falls with
aRR of 0.23 (0.11-0.5)

Slow gait speed (<0.5 ms-!) was an independent

(45) Community dwelling <0.5 ms-1<{ 20.5 ms! predictor of falls with a RR of 1.41 (1.16-1.73)
1-year follow-up
Table 5
Gait speed and Institutionalisation or Hospitalisation
Study Characteristics of participants Gait Speed Outcomes

Health Aging and Body

Composition study, Health

ABC study (19)

Health ABC study (20)

Medicare Health maintenance
organisation, HMO, and
Veterans Affairs, VA (24)

Hong Kong Chinese cohort

27

Estudio de Evaluacién
Funcional del Anciano,
EFA (43)

N=3047

Mean age 74.2
Well-functioning older persons
4.9 years of follow-up
N=3024

Well-functioning older persons
6.9 years of follow-up

N=487

> 65 years
Cognitively intact
No mobility disability
1-year follow-up
N=2032

Aged 70 and older
Community-dwelling
Well-functioning
3-year follow-up
N=102

Community dwelling
Well functioning
2-year follow-up

6 meter walk
Slow gait speed group (< 1.0 ms-1)

6 meter walk
Slow gait speed group (< 1.0 ms-1)

4 meter walk
Fast walkers >1 ms-!

16-feet walk
Highest vs lowest gait speed group

10 meter walk
Lowest vs highest group:
<0.7 ms-1 <{ 1.1 ms~!

Hospitalisation RR 1.48 (1.02-2.13)

Hospitalisation RR 1.26 (1.00-1.58)

Risk of hospitalisation: OR 0.62 for every 0.2 ms-!
increase

Institutionalisation
Men: OR 1.09 (0.99-1.19)
Women: OR 1.03 (1.00-1.06)

Gait speed was an independent predictor of
hospitalisation with a RR of 5.9 (1.9-18.5)

Results: Gait speed as a single-item tool

Gait speed as a single-item tool

Because gait speed is easy to measure and may be done
quickly in clinical settings, it is useful to evaluate whether
measuringgait speedalonemay capturethe predictivepowerof
a more comprehensive battery, like the Short Physical
PerformanceBattery, SPPB.Extensivework on the SPPBhas
demonstrate@xcellentreliability, predictivevalidity for alarge
number of adverse outcomes and sensitivity to clinical
importantchange(3). Physicalperformanceneasuresf lower
extremity function accuratelypredicteddisability in 6534 non-
disabled,community-dwellingpatientsafter a follow-up of 1-6
years.Of the 3 componentof the SPPB(balance chair stands
and gait speed),the steepesgradientof risk of disability was

observedacrosghe categorie®f gait speedandthe subsequent
Receiver-operator characteristic (ROC) curves for the
prediction of ADL and mobility disability proved that gait
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speed alone was nearly as good a predictor of disability
outcomesasthefull performancéattery(3). In detail,the ROC
curves showed very similar areas under the curve (AUC) for
gaitspeed0.67)and SPPB(0.69) showinga non-significantp-
value (p=0.18) in between the curves when predicting ADL
disability at 4 years of follow-up (3).

In the same line, 487 older adults were assessed using
performance measures, alone or in combination, to predict 1-
yearoutcomesROC curvesshowedthat gait speeddid at least
as well as the SPPB in predicting risk for hospitalisation, or
declinein health,but functionaldeclinewasbestpredictedwith
the full battery (24).
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Otherauthorshavealsoanalysedupperandlower extremity
physicalperformancaneasuresloneor in combinationfinding
that gait speedalone performsaswell as more comprehensive
batteriegor combinationf tests)in predictingadversenealth
outcomes in most of the cases (23, 31, 36-39, 43, 46, 47).

Distance and cut-points reported in literature for a single-
item tool (Figure 2)

The walking distanceusedin the selectedarticleswasfound
to be betweer?.44meters(8 feet)and6 metersmakingthetool
moreor lesstime-consumingHowever the useof gait speedat
usual pace as a predictor makes the course-distance of less
importance. As stated by Guralnik and colleagues, the
assessmentf gait speedover a shortdistance suchasthe 4-
meter walk, should be the choice because it has been
demonstrated to be feasible at home as well as in clinical
settings and its longer distance (compared to the 8 feet walk)
may improve measurements accuracy (3). In addition, the 4-
meterwalking testhadalsoshownsufficientreliability andtest-
retest reliability (48). In the present review, most of the
retrievedarticlesassessedait speedusingthe 4-meterandthe
6-meter walking courses.

Figure 2

generalization). Older people might be categorized as slow,
intermediate, or fast walkers using cut-points of 0.6 and 1.0
mst. Thosewith slowergait areat higherrisk for functionalor
cognitive decline, institutionalisation, and mortality. Older
personsvho walk fasterthan1.0 mst generallyhavelower risk
of healtheventsand bettersurvival. The 1.0 ms? cutpointwas
usedto predict mortality (19, 20) while the 0.8 ms? cut-point
seemed a more sensible (and more often used) cut-point for

health adverse outcomes (23, 24, 30, 33, 36-38, 43, 50, 51, 52).

Discussion

The review of the final selection of 27 articles found that
gait speedat usualpacewasa strongandconsistenpredictorof
adverseoutcomesand gait speedas a single-itemtool was at
least as sensible as the composite tools in predicting these
outcomes over time. The predicting capacity of adverse
outcomes was consistent when gait speed was measured in
different populations and when the statistical equations were
controlledfor numerousmedical,functional,and psycho-social
factors. Diminished gait speed should be considered as a
marker of poor health status, and impaired sub-clinical
neurological and muscular factors in between others could be
responsible for these consistent outcomes.

Cut-points of gait speed at usual pace and risk of adverse Comparing the single-item tool to more comprehensive

outcomes found in literature

Extremely fit [24] |

Healthy older population
Lower risk of health cvents and better survival
[19, 20, 52]

<1.05 ms™

<0.8 ms”

Cognitive decline within 5 years [30] ‘

Death and hospitalisation within 1 year [24] |

Mobility and ADL disability at 2 years
Mortality at 2 years and 3.8 years [36]

Death, hospitalisation, institutionalisation, and
falls [43]

Functional or cognitive decline,
institutionalisation, and mortality [24, 36]

Functional dependence and scvere walking
disability [33, 51]

Extremely frail [24]

Institutionalisation, identifies highly dependent
older people [50]

Many cutpoints for gait speed as predictors of adverse
outcomesavebeenproposediependingon thelengthof track,
outcome, settings and assessed population (which might limit

batteriedike the SPPB,it is importantto noticethatthe SPPB
scoreincludestwo othertasksin additionto gait speedandit is

likely thatthe chairrise, the tandemstand,or both provide an
additional explanatory value (in risk assessment for adverse
outcomes)n differentwell-functioning populationsThis extra
informationis in detrimentof time to completethe full battery
(2-3 timesaslong), but the addedinformation of the complete
battery could probably discriminate risks among high-

functioning older people (24).

Even if gait speed is a consistent predictor of adverse
outcomesthe tool is scarcelyusedin clinical practice.One of
the main limits might be the useof cutpointsbasedon tertiles
or quartiles(usedfor statisticalanalyses)To be usedin clinical
practicein autonomou®lder people,cut-pointsshouldbe easy
to rememberThe IANA expertpanelconsideredhat, usinga
4-meter test and based on the systematic review of literature,
the Oeasy-to-remembecGtpoint might be 0.8 mst (morethen
5 seconds to perform a 4 meters course) for risk of adverse
outcomes.

In moredisabledpopulationsthe cutpointof 0.6 mst might
alsobe a usefulthresholdto identify risk of further functional
declinein alreadyfunctionallyimpairedolder adults.Indeed,a
gait speedower then0.6 ms? predictedthe probability (>80%)
of not performinga 400-metetest(49). This finding mayprove
useful to future clinical trials and observational studies that
involve assessment of mobility limitations in older adults.
Being unableto performa 400-metemwalk (predictedby the 4-
meter walking test), could be useful to classify patients who
would not be able not follow an active physical intervention
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program. During discussion, and not soundly based on the
existing literature, it was also suggested that gait speed could be
used as a possible exclusion/inclusion criterion. Although more
specific research is needed, the high degree of attrition
observed in trials involving older people could be diminished
by including a meaningful gait speed cutpoint as an exclusion
criterion. If it could be proven that below a certain cutpoint, the
attrition increases dramatically (due to incident adverse health
outcomes during the trial), standard exclusion criteria would
need to include a physical performance measure like gait speed.
This point is rather critical as the threshold should be sensible
enough to exclude persons at high risk of attrition but not
exclude older and fatigued persons, who potentially may
benefit from the intervention. Along same line, thresholds of
gait speed could also be useful as an inclusion criterion to
identify target populations at a higher risk for a specific adverse
outcome. In a fall trial, for instance, gait speed could render the
sample at high risk by excluding well-functioning older people
with low falls risk from the trial.

A meaningful change in gait speed has been established at
0.1 ms-! (at usual pace in a 4-meter walk), and it has been
proven that increases in gait speed due to intervention increases
survival, as high as a reduction of 17.7% in absolute risk of
death (46, 47). Therefore gait speed at usual pace could be
proposed as an outcome measure in clinical trials that test drug-
interventions or specific programs that aim at frailty or
sarcopenia.

Finally, more research on physical performance measures
should be performed in clinical settings with frail older adults
to assess their association with adverse outcomes. Up to date,
most cohort studies assessed community-dwelling well-
functioning older people and the identified cutpoints in these
populations might differ from the frail older people seen in
everyday clinical practice.

Conclusion

Gait speed is a simple, safe and un-expensive assessment
tool that measures different aspects of the aging process which
may be involved in the onset of adverse outcomes.

Based on the systematic revision of literature, the Task Force
stated that there is sufficient evidence to consider gait speed as
a strong and consistent predictor of adverse outcomes in
community-dwelling older people, and to considered gait
speed, as a single-item tool, to be at least as sensible as the
composite tools in predicting most of these outcomes over time.
The “easy-to-remember” cutpoint, based on literature, could be
established at 0.8 ms-1 (5 seconds to perform a 4 meters
course) in order to predict adverse outcomes. Although it is a
domain that needs further enquiry, the Task Force also
suggested that gait speed could be used in clinical trials as
exclusion-inclusion criteria or as an outcome.
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