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Abstract

Aim—To assess the reliability and the validity of Portuguese- and Spanish-translated versions of
the video-based short-form Mobility Assessment Tool in assessing self-reported mobility, and to
provide evidence for the applicability of these videos in elderly Latin American populations as a
complement to physical performance measures.

Methods—The sample consisted of 300 elderly participants (150 from Brazil, 150 from
Colombia) recruited at neighborhood social centers. Mobility was assessed with the Mobility
Assessment Tool, and compared with the Short Physical Performance Battery score and self-
reported functional limitations. Reliability was calculated using intraclass correlation coefficients.
Multiple linear regression analyses were used to assess associations among mobility assessment
tools and health, and sociodemographic variables.

Results—A significant gradient of increasing Mobility Assessment Tool score with better
physical function was observed for both self-reported and objective measures, and in each city.
Associations between self-reported mobility and health were strong, and significant. Mobility
Assessment Tool scores were lower in women at both sites. Intraclass correlation coefficients of
the Mobility Assessment Tool were 0.94 (95% confidence interval 0.90-0.97) in Brazil and 0.81
(95% confidence interval 0.66—0.91) in Colombia. Mobility Assessment Tool scores were lower in
Manizales than in Natal after adjustment by Short Physical Performance Battery, self-rated health
and sex.
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Conclusions—These results provide evidence for high reliability and good validity of the
Mobility Assessment Tool in its Spanish and Portuguese versions used in Latin American
populations. In addition, the Mobility Assessment Tool can detect mobility differences related to
environmental features that cannot be captured by objective perfor mance measures.
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Introduction

As people age, mobility is important for the preservation of autonomy, independence,:2
performance of social roles®3 and quality of life.# Deficits in mobility are a significant risk
factor for disability and care needs;>/ thus, instruments that assess mobility in aged
individuals are important for clinical practice and epidemiological studies.

Measures of physical performance and self-reporting questionnaires can be used to assess
mobility,8-11 and provide complementary information about the disablement process.
Researchers commonly use objective measures, such as the Short Physical Performance
Battery (SPPB), to evaluate physical performance because they predict disability, health
service utilization, institutionalization, hospitalization, falls and mortality.8:12-16

Questionnaires are often used in place of performance measures, although self-reports are
subject to substantial measurement error because of individual and cultural differences in
respondents’ interpretations of task demands.16:17 Older adults’ perceptions of their abilities
are known to be equally important in understanding aging outcomes as performance
capacities or objective assessments of physical impairment, such as muscular weakness.18
Bean et al. also argued that the importance of performance and self-reported measures in
understanding aging outcomes could be related to the natures of the outcomes.1? In fact,
objective performance measures and self-reported measures of mobility are complementary,
as self-reported measures of mobility take into account environmental challenges, specific
variations of tasks in each context, and individual attributes and health conditions that are
not taken into account in objective performance.

Video animation has recently been proposed as a method to assess mobility in elderly
individuals. Video has the advantage of providing greater standardization of the meaning
inherent in specific item content, because it illustrates the task more clearly. Rejeski et al.
developed a short form of the Mobility Assessment Tool (MAT-sf) that uses video
animation of mobility tasks with graded degrees of difficulty. The original English MAT-sf
is a rapid, reliable and valid measure of mobility that can be completed in 5 min, facilitating
its use in research and clinical practice.l’

Most research on the disablement process in aging populations has been carried out in
English-speaking North American populations, and is therefore not generalizable to other
settings. In elderly populations from seven Latin American cities and Spain, women,
respondents with less than primary school education, and respondents perceiving insufficient
income were more likely to have mobility limitations, and difficulties in activities of daily
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living and instrumental activities of daily living,29-23 and mobility limitations predicted
poor self-rated health (SRH).24-26

Valid self-reported measures of mobility are required to examine cross-cultural differences
in mobility, as previous research based on simple questionnaires is affected by considerable
measurement error.2” The aim of the present study was to translate the video-based MAT
from English to Portuguese and Spanish, and to examine its test—retest reliability, and
concurrent and construct validity by comparing it with objective physical performance and
self-reported measures of mobility and health among community-dwelling older adults in
the Andean region of Colombia and the northeast coast of Brazil. It was hypothesized that
self-reported mobility reported on the MAT-sf would correlate with measures for which
validity has already been established as the SPPB and self-reported of functional limitations.
A second objective was to assess the complementary nature of the MAT-sf and the physical
performance assessment.

Study sites and participants

Data were collected in the coastal city of Natal (Brazil) and the Andean city of Manizales
(Colombia). A total of 150 participants (75 men, 75 women) aged 65-74 years were
recruited at senior centers, which serve as meeting points for individuals of this age. This
age group was targeted because this validation study was carried out to prepare for an
international longitudinal study of mobility in aging that will follow people who are aged
65-74 years at baseline. All included participants were able to walk without help, either with
or without the use of an assistive device. Older adults with four or more errors in the
orientation section of the Leganes Cognitive Test (LCT)28:29 were excluded. As both LCT
and MAT-sf required a certain level of visual acuity, we asked “How do you see? Excellent,
good, fair, bad or very bad?”, and nobody was excluded for very bad vision.

Before initiating data collection, researchers explained the aims of the study to coordinators
of the senior centers, and requested their permission to collect data. Although we obtained
convenience samples of volunteers, response rates were very high; more than 90% of those
invited agreed to participate in the study. The procedures and objectives of the interview
were explained. Participants gave written informed consent or verbal consent, in case of
illiteracy. The study was approved by the ethics committees of each institution (Universidad
de Caldas/Colombia and Universidade Federal do Rio Grande do Norte/Brazil). Trained
interviewers administered the MAT-sf and questionnaires.

Study variables

Mobility assessment—The MAT-sf is composed of a series of 10 video clips
representing mobility tasks with different degrees of difficulty.1’ We developed the
Portuguese and Spanish versions of the MAT-sf in collaboration with the investigators who
originally designed and validated the English version. Content and translation equivalence
among the English, Portuguese and Spanish versions was established, leading to a Latin
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American short version comprising 12 video clips. Two videos were added to the original
version to cover walking speeds likely to be common among Latin American participants.

The following questions were asked: (i) “For how many minutes could you walk on flat
terrain at the pace shown?”; (ii) “For how many minutes could you walk rapidly on flat
terrain at the pace shown?”; (iii) “For how many minutes you could run on flat terrain at the
pace shown?”; (iv) “How many times, without stopping, could you walk up this slope using
the handrail at the pace shown?”; (v) “How many times, without stopping, could you walk
up this ramp without using the handrail at the pace shown?”; (vi) “Could you go over a
series of low barriers at the pace shown?”; (vii) “Could you walk up a hill covered with
stones at the pace shown?”; (viii) “For how many minutes could you walk rapidly, without
stopping, up a hill covered with stones at the pace shown?”; (ix) “Could you climb three
steps using the handrail at the pace shown?”; (x) “Could you go down three steps without
using the handrail at the pace shown?”; (xi) “Could you go up three steps without using the
handrail and carrying a light bag, as shown?”; and (xii) “Could you climb nine steps
carrying two light bags, as shown?”. A demonstration of the instrument and responses to
questions can be found at the following website: http://mat-sf.wfuhs.arane.us/. The program
automatically calculated each MAT-sf item score for each response pattern. The scoring
algorithm was based on item response theory, which takes into account the difficulty levels
of different questions. The scores were scaled to have a mean of 50 and standard deviation
of 10 in the original USA development sample. The range of scores in the Latin American
samples was 36.2-73.1, with higher scores representing better mobility.1

Objective physical performance—The SPPB uses three tests to analyze physical
performance: balance, walking and chair standing. Each test is scored from 0 and 4, and the
final score is the sum of the three test scores (0-12), with higher scores reflecting better
physical function,8 and good reliability and validity in elderly populations.8:30-31 The SPPB
score was categorized as 8 or less, 8-10 and 11-12 for the validity assessment.

Functional limitations—We used seven items proposed by Nagill to determine whether
participants had lower- or upper-extremity difficulties when carrying out the following
tasks: “moving a large object such as a chair, raising their arms above their head, grasping or
handling small objects with their fingers, kneeling/stooping/crouching, lifting and carrying
10 pounds, climbing 10 steps without tiring and walking 400 m”. The number of tasks in
which the participant had difficulties was summed and used as a continuous variable in the
analyses. Functional limitations were also categorized as none, 1-3 and 47 for the validity
assessment.

Covariates measured

Health status—SRH was assessed by the following question: “Would you say your health
is excellent, very good, fair, poor or very poor?” For analysis, responses were recoded into
three categories: good, fair and poor. This questionnaire has been shown to be a valid
indicator of health status.32-34
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Sociodemographic variables—The structured questionnaire administered to
participants included information on age, sex, marital status, education (ability to read and
write, years of education) and sufficiency of income, assessed by the following question:
“To what extent is your income sufficient to meet your needs?” Participants responded “very

sufficient,” “sufficient” “insufficient” and “very insufficient”.

Reliability of mobility assessment

Test—retest reliability of the instrument was estimated by reassessing 40 individuals residing
in Natal 14 days after initial evaluation, and 39 participants from Manizales 7-10 days
(mean 8 days) after initial assessment. Reassessments were carried out by the same
interviewer.

Data analysis

Results

Descriptive statistics were used to summarize information on the sample in Natal and
Manizales. Intraclass correlation coefficients (ICC) were used to measure test—retest
reliability.

For the first objective, providing evidence on the validity of MAT-sf in the two study
samples, ANOVA and multiple linear regression analyses were carried out to assess the
validity, using MAT-sf score as the dependent variable and measures of physical
performance, and functional limitations as independent variables.

For the second objective, assessing the complementary nature of self-reported mobility and
objective physical performance, a multiple linear regression was carried out to examine if
there was a significant difference in MAT-sf between cities, after adjustment for objective
physical performance, SRH and sex. A signifi-cant difference in MAT-sf between cities
after this adjustment would indicate that MAT-sf is sensitive to environmental features of
the city independently of the objective physical performance measure. Bivariate analyses
were used to examine associations between MAT-sf and sociodemographic variables and
SRH. Two multiple linear regression models were fitted. Model | included SRH, city, and
sex to assess if association between MAT-sf and these covariates were in the expected
direction: higher mobility in those with good SRH and men. In model 11, we added SPPB to
assess if those known covariates were able to explain self-reported mobility beyond physical
performance. All variables associated significantly (P < 0.05) with the MAT-sf score were
retained in the final model. SPSS software (version 17.0; SPSS, Chicago, IL, USA) was
used to store and process data.

The sample consisted of 300 elderly participants (150 from Natal, 150 from Manizales).
Table 1 shows the descriptive analysis of all sample variables in both cities. SRH was worse
in Natal than in Manizales; 49.3% of participants in Manizales and 13.3% in Natal reported
being in good health. Despite this difference, MAT-sf scores were practically identical: 60.7
and 60.6 in Natal and Manizales, respectively.
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Elderly participants could complete the test readily and rapidly (within <10 min at both
sites). Figures 1-4 show screenshots and graphics of responses for items of the MAT-sf in
Natal and Manizales. Test-retest reliability for the MAT-sf was very good in both cities.
ICC were 0.94 (95% confidence interval [CI] 0.90-0.97) in Natal and 0.81 (95% CI 0.66—
0.91) in Manizales.

MAT-sf scores in Manizales and Natal were higher in men than in women (P < 0.01; see
Table 2). A positive gradient between MAT-sf score and SRH was observed in Natal and
Manizales (P < 0.001). However, for each SRH level, the MAT-sf score was three to four
points higher in Natal than in Manizales: among those reporting good health, MAT-sf scores
were 65.9 in Natal and 62.9 in Manizales; among those with fair health, scores were 63.7 in
Natal and 59.2 in Manizales; for those with poor health, scores were 57.4 in Natal and 53.8
in Manizales.

In Table 3, the mean MAT-sf scores are shown by categories of functional limitations and
SPPB. A significant gradient of increasing MAT-sf score with better physical function is
observed for both self-reported and objective measures, and in each city.

In Table 4, the linear regressions of MAT-sf scores on the number of physical limitations
and the SPPB score are shown. Significant coefficients are observed for both the self-
reported and the objective physical function measures. The multiple regression coefficient is
similar in both cities and, as expected, larger for the self-reported measure of the number of
physical limitations than for the objective physical performance.

Table 5 shows the results of multivariate regression analyses including health status,
research site and sex, and the objective measure of physical function. After adjustment for
objective physical performance, a positive gradient between MAT-sf score and SRH was
observed. Controlling for physical performance, SRH and sex resulted in a score of MAT-sf,
which was on average 3.68 higher in the Natal sample compared with the Manizales sample,
whereas bivariate analyses showed no difference in MAT-sf score between cities.

Regression analyses in which the objective physical performance score, the SPPB, was a
dependent variable showed no significant difference in SPPB score between cities (results
not shown). Thus, although the MAT-sf was capable of detecting lower mobility in the
Manizales sample compared with the Natal sample, this difference was not reflected in the
objective performance measure.

Discussion

Cross-national research data are required to understand the factors explaining differences in
mobility disability across societies. Some of these factors are related to individual physical
performance for any given task, whereas others are related to the demands of the physical
environments in which different populations live. The present study examined associations
between MAT-sf scores, and objective physical performance and self-reported mobility and
health in two environmentally, culturally, and geographically diverse cities in Brazil and
Colombia. The present results suggest that MAT-sf, as a measure of self-reported mobility,
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and performance measures are complementary in the examination of physical function in
older individuals, because they independently contribute to explaining mobility.

Our first step in the validation of MAT-sf was the assessment of the cultural appropriateness
of the videos, which should be relevant to older adults in Brazil and Colombia. The
Portuguese and Spanish versions of the instrument were developed, reliability was estimated
and validity was assessed. A linguistic translation was required as cultural and social context
were different from the original study, carried out among English-speaking Americans.
After completion of the translation and cultural adaptation phases, the MAT-sf contained 12
video clips with simple and clear language, maintaining cross-cultural equivalence

ICC values obtained in both locations showed very good test-retest reliability for the
Spanish and Portuguese versions of the MAT-sf. Rejeski et al. obtained similar results in the
initial development of the English MAT-sf (ICC = 0.93). Given that the MAT-sf was
designed to standardize and facilitate understanding of mobility-related questions, it was not
surprising that the instrument was well accepted and understood, and readily and rapidly
applied at both study sites. Indeed, the MAT-sf is a self-reported measure and asks for self-
evaluations, but it provides a view of the tasks, presentation and description of the
movements.

One methodological difference, however, must be mentioned: in Colombia and Brazil, the
instrument was administered by a trained interviewer capable of explaining the MAT-sf to
elderly participants and recording their responses. In contrast to the American version, the
MAT-sf could not be completely self-administered because most of our participants were

unable to use a computer.

The associations with SPPB and functional limitations support the validity of MAT-sf. The
negative correlations between MAT-sf scores and self-reported functional limitations show
that people with functional limitations had low MAT-sf scores. Having no lower-or upper-
extremity difficulties is associated with the ability to carry out mobility tasks as those
questioned in MAT-sf. Similarly, those in the highest range of function according to the
SPPB have the highest MAT-sf scores.

The present results clearly show the complementary nature of physical performance and
mobility assessments. In adjusted analyses, elderly participants living in Manizales had
lower MAT-sf scores than those in Natal, whereas SPPB scores did not differ between cities.
The two research sites differ markedly. In both cities, most elderly people do not own cars,
and walking is the most common form of transportation. However, Manizales is located in
the Andean Mountains, and presents many environmental challenges to mobility, such as
steep streets, stairs and obstacles due to cracked pavements. Rain occurs frequently, and the
streets become slippery with water and mud. In contrast, Natal is a coastal city on flat
terrain, with no slope and few stairs or obstacles to walking. These environmental
differences might have influenced participants’ self-reported mobility. Participants in
Manizales reported better health than those in Natal, but for the same level of health, those
in Manizales systematically reported significantly lower mobility than those in Natal. This
poorer mobility in Manizales could be due to the increased number of mobility challenges in
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everyday life, which led participants to perceive mobility limitations more clearly, despite
reporting better health than did participants in Natal. These findings show that the MAT-sf is
capable of detecting differences in mobility disability beyond those identified by objective
physical assessment.

The present results showed better self-reported mobility in men than in women in both
cities. These patterns corroborate previous findings in Latin American populations.3®

Potential limitations of the present study are related to the sample characteristics. The
participants were young older adults, and do not represent a broad age spectrum of older
adults. In addition, the volunteer nature of participation and the recruitment sites limit the
generalizability of the results and external validity.

The MAT-sf is an acceptable, reliable and valid tool to assess mobility in community
samples of elderly people in diverse contexts. In addition, the MAT-sf offers a complement
to objective physical performance assessments because it is able to capture population
differences in mobility that are independent of health status and sex.
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ITEM 1 ITEM 2 ITEM 3
FOR HOW MANY MINUTES FOR HOW MANY MINUTES FOR HOW MANY MINUTES
COULD YOU WALK ON FLAT COULD YOU WALK FASTON  YOU COULD RUN ON A FLAT

TERRAIN AT THE PACE FLAT TERRAIN AT THE PACE TERRAIN AT THE PACE

SHOWN? SHOWN? SHOWN?

3 66 3 46 3 13
I 76 I s B
2 47 2 48 2 35
. 4 s ol s
1 36 44 1 60
' . I
1 i 42
0 12 Manizales 0
0 ° g w0 . 22
® Natal

Figure 1.
Screenshot and graphic of number of participants for responses for items 1, 2 and 3 of the

short form of the Mobility Assessment Tool. Responses to the four categories (0, 1, 2, 3 and
4, respectively, in the graphic) are none, 5-15, 20-30 and >30 min.
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ITEM 4 ITEM 5 ITEM 6
FOR HOW MANY MINUTES FOR HOW MANY MINUTES FOR HOW MANY MINUTES
COULD YOU WALK ON FLAT COULD YOU WALK FASTON  YOU COULD RUN ON A FLAT

TERRAIN AT THE PACE FLAT TERRAIN AT THE PACE TERRAIN AT THE PACE

SHOWN? SHOWN? SHOWN?

3
132
Manizales
T L | 18
B M s
| K I8 135
Natal
8 Manizales I 15
0 1 0 I Yes
0 = Natal = No

Figure 2.
Screenshot and graphic of number of participants for responses for item 4, 5 and 6 of the

short form of the Mobility Assessment Tool. Responses to the four categories (0, 1, 2, 3 and
4 respectively, in the graphic for items 4 and 5) are none, 1, 2, 3 or 4, and responses for item
6 are “yes” or “no”.
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ITEM 7 ITEM S8
FOR HOW MANY MINUTES COULD YOU FOR HOW MANY MINUTES COULD YOU
WALK ON FLAT TERRAIN AT THE PACE WALK FAST ON FLAT TERRAIN AT THE
SHOWN? PACE SHOWN?

138

Manizales
I 12
Yes
1 ® No
128
Natal
22 Manizales
M Natal

Figure 3.
Screenshot and graphic of number of participants for responses of items 7 and 8 of the short

form of the Mobility Assessment Tool. Responses are “yes” or “no” for item 7, and for the
item 8 responses to the four categories (0, 1, 2, 3 and 4, respectively, in the graphic) are
none, 5-15, 20-30 and >30 min.
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ITEM 9 ITEM 10 ITEM 11 ITEM 12
COULD YOU CLIMB THREE COULD YOU GO DOWN COULD YOU GO UP THREE COULD YOU CLIMB NINE
STEPS, USING THE THREE STEPS, WITHOUT STEPS, WITHOUT USING STEPS CARRYING TWO
HANDRAIL, AT THE PACE USING THE HANDRAIL, AT THE HANDRAIL AND LIGHT BAGS, AS SHOWN?
SHOWN? THE PACE SHOWN? CARRYING A LIGHT BAG,
AS SHOWN?

147 127 131 106

Manizales Manizales Manizales Manizales
3 I 23 I 19 . 106

150 138 129 22

Natal Natal Natal Natal "
I 12 I 21

= No

Figure 4.
Screenshot and graphic of number of participants for responses for items 9, 10, 11 and 12 of

the short form of the Mobility Assessment Tool. Responses are “yes” or “no”.
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Table 1

Descriptive characteristics of study participants by research site

Characteristic

Mean £ SD or %

Natal (n =150) Manizales (n=150) P-value
Age (years) 69.6 +3.0 69.1+6.4 0.43
Iliterate 22.0% 11.3% 0.001
Years of education 6445 4835 <0.001
Married or cohabiting partner 57.3% 50.7% 0.24
Insufficient monthly income 41.3% 58.2% 0.003
Self-rated health
Excellent/very Good 13.3% 49.3% <0.001
Fair 34.0% 42.7% <0.001
Poor/very Poor 52.7% 8.0% <0.001
MAT-sf 60.7 85 60.6 +8.5 0.93
Functional limitations 20+19 24£20 0.16
Short Physical Performance Battery 95+18 9.7+20 0.36

MAT-sf, short form of the Mobility Assessment Tool scores.

Geriatr Gerontol Int. Author manuscript; available in PMC 2016 March 17.

Page 15



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Guerra et al.

Descriptive analysis of short form of the Mobility Assessment Tool scores in Brazil and Colombia by

socioeconomic variables and self rated health

Table 2

Variables Mean + SD of MAT-sf scores
Natal, Brazil Manizales, Colombia
Sex P=0.01 P<0.01
Men 62.4+8.3 63.0+7.4
Women 58.9+8.3 58.2+8.7
Age (years) P=0.68 P=0.13
65-69 60.9+84 61779
70-75 60.4+85 59.6 +8.8
Marital status P=0.15 P <0.05
Married or cohabiting partner  59.5+ 8.8 58.9+0.2
Single 615+8.1 622+7.3
lliterate P=0.06 P=0.92
No 61.4+8.2 60.6 +8.7
Yes 58.2+9.1 60.4 55
Income P=0.39 P=0.22
Very sufficient 62.1+6.6 62.3+5.0
Sufficient 60.7 +8.2 61.9+8.0
Insufficient 62.6+7.4 59.1+838
Very insufficient 59.0+9.9 62.3+8.7
Self-rated health P <0.001 P <0.001
Excellent/very good 659538 629+7.38
Fair 63.7 £6.2 59.2+79
Poor/very poor 57.4+9.0 53.8+10.6

MAT-sf, short form of the Mobility Assessment Tool.
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Table 3

Means of short form of the Mobility Assessment Tool according to categories of functional limitations and

physical performance

Variables Natal, Brazil Manizales, Colombia
n Mean+=SD P-value n Mean + SD P-value
Functional limitations <0.001 <0.001
None 43 656%6.1 38 66.8 +3.9
1to3 74 618%65 67 61.6+7.6
4t07 33 517+83 45 54.0+8.0
SPPB <0.001 <0.001
11 and 12 45 65154 60 63.6 + 6.4
81010 84 60.7+7.6 75 60.4£8.5
Less than 8 21 51.0%96 15 49.6 £ 6.6

SPPB, Short Physical Performance Battery.
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Table 4
Linear regressions of short form of the Mobility Assessment Tool on functional limitations and physical
performance
Natal Coefficient (SE) P-value Manizales Coefficient (SE) P-value
Functional limitations
Constant 66.20 (0.78) <0.001 66.75 (0.84) <0.001
Functional limitations -2.76 (0.28) <0.001 -2.58 (0.27) <0.001
R2 0.39 0.38
Physical performance
Constant 36.23 (3.21) <0.001 40.40 (2.99) <0.001
SPPB score 2.58 (0.33) <0.001 2.09 (0.30) <0.001
R2 0.29 0.24

SPPB, Short Physical Performance Battery.
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Page 19

Regression models of short form of the Mobility Assessment Tool on health status, research site, sex and

physical performance

Baseline variables Model I Coefficient ~ Standard error P-value  Model Il Coefficient ~Standard error  P-value
Constant 55.85 0.91 <0.001 60.23 1.10  <0.001
SRH excellent/very good vs 8.67 1.33 <0.001 6.52 1.23  <0.001
poor/very poor

SRH fair vs poor/very poor 5.49 1.17 <0.001 3.94 1.08  <0.001
Manizales vs Natal -3.64 1.05 0.001 -3.37 0.94 0.001
Men vs women 3.68 0.89 <0.001 2.89 0.81  <0.001
SPPB 11 or 12 vs<8 11.65 1.39  <0.001
SPPB 8-10 vs<8 2.77 .89 0.002

R? 18%

34%

SRH, self-rated health; SPPB, Short Physical Performance Battery.
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