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ABSTRACT

The mobility of a hemiplegic patient is an interaction between their functional ability and external
factors. The “Life Space Assessment” (LSA) questionnaire is a tool that assesses their mobility on
5 levels. Objective: To validate the LSA in a population of stroke survivors in physical therapy at a
rehabilitation center, correlating it with measures of physical performance. Method: Instruments
used in concurrent validation: Timed Up and Go Test (TUG), Postural Assessment Scale (PASS),
Rivermead Mobility Index. Statistics: Descriptive, Spearman Index and Intra Class Correlation
(ICC). Results: Thirty hemiplegic patients were assessed (73% male, mean age 58.6 years, mean
time since injury 1.9 years). The LSA correlated significantly (p < 0.01) with age, TUG, PASS, and
Rivermead. Inter-rater agreement: ICC 0.941 Intra-rater agreement 0.981. Conclusion: The LSA
was valid in a population of chronic stroke survivors, with excellent intra and inter-rater correlation
measures, correlating significantly with measurements of body structure, function, and motor
activities (TUG, PASS, and Rivermead).
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INTRODUCTION

Strokes are one of the main causes of hos-
pitalization and death in Brazil, causing some
type of disability in most patients.'? Disabili-
ties after a stroke can severely affect the social
participation and quality of life of these indi-
viduals.? Despite the advances in therapeutic
interventions, many patients remain depen-
dent on their community mobility,* however,
the majority (75%) consider going out to the
street either essential or very important for
their daily activities.®

The ability to come and go within the com-
munity goes beyond the capacity to walk ou-
tside one’s residence, thus, the distance and
means used by the patients to move around
near their residences or to more distant pla-
ces must be included in the evaluation.® This
mobility should be considered as an interac-
tion between functional ability (activities and
participation) and external factors (socioeco-
nomic and environmental).”

The Life-Space Assessment (LSA) from the
University of Alabama at Birmingham Study of
Aging is a tool that evaluates the mobility of
individuals on five levels (from inside their re-
sidences to outside of the city), based on the
distance traveled, weekly frequency, and inde-
pendence on locomotion,? regardless of how
the locomotion is performed. Correlations
were found between the LSA scores and age,
state of health, environmental factors, social
factors, cognition, physical performance, and
mortality.>? In Brazil, the LSA was initially va-
lidated in an elderly population in the city of
Natal, and was considered a good mobility ins-
trument that reflects the interaction between
functionality and the physical and social envi-
ronments.*

OBJECTIVE

The objective of this study was to evaluate
the LSA in a population of hemiplegic indivi-
duals under physiotherapeutic treatment in a
rehabilitation center and correlate it with phy-
sical performance measurements.

METHOD

The consecutive convenience sample was
selected in a rehabilitation center in the city of
Rio de Janeiro, between June and October of
2013. The inclusion criterion was having been
diagnosed with hemiplegia by stroke. The ex-
clusion criterion was having been diagnosed
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with dementia. All the patients were under
physiotherapeutic treatment at the time of
data collection.

The sample was characterized by identifi-
cation data (age, sex, marital status, schooling)
and clinical data (type of stroke: hemorrhagic
or ischemic, time since stroke, time receiving
physiotherapy, Rankin scale,** Mini-Mental Sta-
te Examination,® and the presence of aphasia).

Evaluation of mobility - extent,
frequency, and independence

Life Space Assessment (LSA)

The data was collected from the patients
and their caregivers, however, the data from
the three aphasic patients was collected exclu-
sively from their caregivers.

The minimum score representing the worst
mobility is O (zero) and the maximum is 120.

In a previous un-published study, the LSA
(Chart 1) was translated from English into Por-
tuguese by two translators. The two transla-
tions were compared and there was a consen-
sus in favor of Translation 1. This translation
was then translated into its original language
(back translation) and compared to the ori-
ginal English version to correct possible mis-
takes in the translation process, resulting in
Translation 2. This translation was applied to a
group of 15 rehabilitation professionals (phy-
siotherapists, occupational therapists, and
physical education teachers) to identify those
questions that could be difficult to unders-
tand. The only doubt to arise was about the
definition of the term Neighborhood, whose
definition was then discussed and included in
the instrument as a footnote.

Instruments used in the concurrent
validation

“Timed Up and Go”*¢

e This test times how long it takes the
patient to get up from a sitting po-
sition in an armed chair, walk three
meters, turn around, return to the
chair, and sit again.

e  Scale for the postural evaluation of
hemiplegic individuals: “Postural As-
sessment Scale for Stroke Patients”
(PASS),Y” which evaluates the main-
tenance of posture, standing posi-
tion, unilateral support, and posture
change.

e Rivermead Mobility Index:*® this
evaluates turning over in bed, chan-
ging posture, sitting balance, stan-
ding  unsupported, transferring,
walking, using stairs, bending down,
bathing, and running.
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e  Time line of evaluations:
e  Appointment 1:

Physiotherapist 1 identifies the patient and
applies the Mini-mental state examination,
Rankin scale, LSA, TUG, Rivermead, and PASS.

e Appointment 2 (maximum time
lag of 48 hours):

Physiotherapist 2 fills out the LSA.

e Appointment 3 (maximum time
lag of 15 days):

Physiotherapist 1 fills out the LSA.

Statistical Analysis

Descriptive statistics, correlation measu-
rements (Spearman index), and Intraclass Cor-
relation Index (ICC) for inter- and intra-rater
agreement. The significance level considered
was 5%.

RESULTS

The characterization of the sample stu-
died (n = 30) is described in Table 1.

The total mean score on the LSA (0 to 120)
was 46.5 (SD 16.37), with the lowest score
being 14 and the highest being 78. The mobili-
ty of the various levels is described in Table 2.

The mean for the results obtained in
the TUG, PASS, and Rivermead is described in
Table 3.

The LSA presented correlation with sta-
tistical significance (p < 0.01) with age, the
Rankin scale, the TUG (Timed Up and Go), the
PASS (Postural Assessment Scale), and with
the Rivermead Mobility Index. There was no
correlation between the LSA and the time un-
der treatment, nor was there any correlation
between the LSA and the MMSE. The values
for the Spearman Correlation Test are descri-
bed in Table 4.

The inter-rater agreement obtained an ICC
of 0.941 and intra-rater obtained 0.981.

DISCUSSION

During the application of the LSA, there
were no doubts as to the definition of the five
levels of mobility, except for difficulties with
frequency definitions. This happened becau-
se, some times, there was a variation in the
weekly frequency. This problem was solved
confirming that the score was an average of
the last month, and verifying the score with
the caregiver.

When the level of independence varied,
for example, sometimes the patient used an
assistive device (cane) and other times he was
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Chart 1. LSA translated into Portuguese

Life Space Assessment (LSA - Brazil)
These questions refer only to your activities in the last month:
Level of Mobility/Locomotion (L) Frequency (F) Independence () Score
During the last four weeks you have been to... How frequently have you been Did you use any auxiliary device or
to these places? equipment2 Did you need the help of LxFxl
another person?2
Level of Mobility 1: oYes (1) o Ix/wk (1) o Personal assistance (1)
... other rooms in your house besides the room where you sleep2 o No (0) o 1-3x (2) o Only equipment (1.5) Level 1
o 4-6x (3) o No equipment nor personal assistance (2)
o Daily (4)
Level of Mobility 2: o Yes (2) o Ix/wk (1) o Personal assistance (1)
... an area outside your house such as your building hallway, o No (0) o 1-3x (2) o Only equipment (1.5) Level 2
playground, garage, or your own garden? o 4-6x (3) o No equipment nor personal assistance (2)
o Daily (4)
Level of Mobility 3: oYes (3) o Ix/wk (1) o Personal assistance (1)
... places in your neighborhood other than your own house, o No (0) o 1-3x (2) o Only equipment (1.5) Level 3
backyard, or building? o 4-6x (3) o No equipment nor personal assistance (2)
o Daily (4)
Level of Mobility 4: oYes (4) o 1x/wk (1) o Personal assistance (1)
... places outside your neighborhood, but within your city2 o No (0) o 1-3x (2) o Only equipment (1.5) v 4
o 4-6x (3) o No equipment nor personal assistance (2)
o Daily (4)
Level of Mobility 5: oYes (5) o 1x/wk (1) o Personal assistance (1)
... places outside the city2 o No (0) o 1-3x (2) o Only equipment (1.5) Level 5
o 4-6x (3) o No equipment nor personal assistance (2)
o Daily (4)
Observation: consider the neighborhood distances that people usually walk. Total score = N1 + N2 + N3 + N4 + N5 Total:

Table 1. Characterization of the sample

Femdle 8 (26.7%) assisted by other persons, the highest level of
Sex dependence was scored.
Male 22 (73.3%) .
It should be considered that our sample

AR (e 58.6 years (D 15.22) already had a higher score in the LSA, since
Age (median) 61.5 years the patients were in a physiotherapeutic pro-
Minimum-maximum age 25 - 82 years gram with a frequency of two to three times a
Time since injury (mean) 1.9 years (SD 1.48) week. In spite of this, the score of this popula-
Time under tfreatment (mean) 8.2 months (SD 5.98) tion was low (46'5)' In most cases, the patien-

ts were independent, except for level 5 (going

10 (33.3%) single . . L
outside the city): at least 80% of the indivi-

18 (60%) married

Marital Status duals went outside with no help from others.
1 (3.3%) separated The frequency was related to the distan-
1 (3.3%) widowed ce, only 36.7% of the patients went beyond
; 19 (63.3%) < 8 years level 3 (staying within the neighborhood) -
senooing 11 (36.7%) > 8 years even though they did that at least four times
Type of Stroke 2 (86.7%) ischernic per week, two of those trips were to receive
— treatment
o The low score in the greater distance
7 (23.3%) - 1 levels may be a reflection of external bar-
Rankin 7 (23.3%) - 2 riers, since our sample showed good motor
10 (33.3%) - 3 condition (medians: Rivermead 13, PASS 32,
5(16.7%) - 4 TUG 19.5).
Mini Mental State examination (n = 29) 25 mean As expected, there was a Slgmﬁcant corre-
o . lation between the LSA and age, extent of se-
Aphasia diagnosis 3 (10%) j
quelae (Rankin), and motor tests (TUG, PASS,
o Rivermead).

Table 2. Prevalence of mobility in the LSA levels There was no correlation between the LSA
Level At least 4 x/week With no help from others and the time under treatment, which could be
Level 1 (leave the bedroom) 100% 86.6% due to our population being of chronic hemi-
Level 2 (leave the house) 76% 83.4% plegic individuals .alread_y in pr_olonged treat-
Level 3 (staying within the neighborhood) 70% 80% ments (a_verage time with lesion: 1.9 years,

i . i average time under treatment: 8 months).
Level 4 (going outside the neighborhood) 36.7% 80% No correlation was found between the LSA
Level 5 (going outside the city) 3.3% 13.3% and the MMSE, which can be explained by the
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Table 3. Results of the TUG, PASS, and Rivermead
Mean: 34 seconds (SD 34.06)

8. Peel C, Sawyer Baker P, Roth DL, Brown CJ, Brodner
EV, Allman RM. Assessing mobility in older adults: the

TUG n=26 Median: 19.5 seconds UAB Study of Aging Life-Space Assessment. Phys Ther.
2005;85(10):1008-119.

9. Murata C, Kondo T, Tamakoshi K, Yatsuya H,

Mean: 29.6 (SD 6.94) Toyoshima H. Factors associated with life space

PASS total n = 30 Median: 32 among community-living rural elders in Japan. Public

Health Nurs. 2006;23(4):324-31. DOI: http://dx.doi.

org/10.1111/j.1525-1446.2006.00568.x

Mean: 11.13 10. Uemura K, Shimada H, Makizako H, Yoshida D, Doi T,

Yamada M, et al. Factors associated with life-space in

older adults with amnestic mild cognitive impairment.

Interval: 0 to 15 Geriatr Gerontol Int. 2013;13(1):161-6. DOI: http://
dx.doi.org/10.1111/j.1447-0594.2012.00878.x

11. Baker P S, Bodner E V, Allman R M. Measuring life-

Interval: 7 to 120 seconds

Interval: 7 to 36

Rivermead fotal n = 30 Median: 13

Table 4. LSA Correlation Test (Spearman) space mobility in community-dwelling older adults.
J Am Geriatr S0c.2003;(51):1610-1614. DOI: http://

Age r-0.593:p <0.01 dx.doi.org/10.1046/}.1532-5415.2003.51512.x
Rankin r-0.669; p <0.01 12. Boyle PA, Buchman AS, Barnes LL, James BD,

Bennett DA. Association between life space and

ve r-0628;p <0.01 risk of mortality in advanced age. J] Am Geriatr
PASS r-0.669;p <0.01 Soc. 2010;58(10):1925-30. DOI: http://dx.doi.
Rivermead r-0.649: p <001 org/10.1111/j.1532-5415.2010.03058.x

13.  Curcio CL, Alvarado BE, Gomez F, Guerra R, Guralnik
Time under freatment r-0.102; p = 0.590

J, Zunzunegui MV. Life-Space Assessment scale to
MMSE r-0.32; p =0.869 assess mobility: validation in Latin American older
women and men. Aging Clin Exp Res. 2013;25(5):553-
60. DOI: http://dx.doi.org/10.1007/s40520-013-

2. Carvalho JJ, Alves MB, Viana GA, Machado CB, dos 0121y

. . : : 14. Wilson JT, Hareendran A, Grant M, Baird T, Schulz
cognitive triage test score for our sample ha- Santos BF, Kanamura AH, et al. Stroke epidemiology,

. b hieh patterns of management, and outcomes in Fortaleza, UG, Muir KW, et al. Improving the assessment of
ving been high (mean 25). Brazil: a hospital-based multicenter prospective outcomes in stroke: use of a structured interview

An excellent correlation was found be- study. Stroke. 2011;42(12):3341-6. DOI: http:// to assign grades on the modified Rankin Scale.
tween the raters (ICC 0.941) as well as time dx.doi.org/10.1161/STROKEAHA.111.626523 Stroke. 2002;33(9):2243-6. DOI: http://dx.doi.
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participation after stroke: a review of frequently used 15 Bertolucci PH, Brucki SM, Campacci SR, Juliano Y.
tools. Arch Phys Med Rehabil. 2013;94(1):177-92. The Mini-Mental State Examination in a general
CONCLUSION DOI: http://dx.doi.org/10.1016/j.apmr.2012.09.002 populati?n:‘ impact .Of e.ducationa.l Sta.tus. Arg
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The LSA has been shown to be a valid sive audit. Aust J Physiother. 1997,43(3):173-80. DOIl: 16 Podsiadlo D, Richardson S. The timed “Up & Go™:

http://dx.doi.org/10.1016/50004-9514(14)60408-6 a test of basic functional mobility for frail elderly

measurement for a population of chronic he-

: T . . 5. Lord SE, McPherson K, McNaughton HK, Rochester persons. J Am Geriatr Soc. 1991; 39(2):142-8.
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