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Background. Although the importance of the context of task performance in the assessment of mobility in older adults
is generally understood, there is little empirical evidence that demonstrates how sensitive older adults are to subtle
changes in task demands. Thus, we developed a novel approach to examine this issue.

Methods. We collected item response data to 81 animated video clips, where various mobility-related tasks were
modified in a systematic fashion to manipulate task difficulty.

Results. The participants (N = 234), 166 women and 68 men, had an average age of 81.9 years and a variety of
comorbidities. Histograms of item responses revealed dramatic and systematic effects on older adults’ self-reported
ability when varying walking speed, use of a handrail during ascent and descent of stairs, walking at different
speeds outdoors over uneven terrain, and carrying an object. For example, there was almost a threefold increase in
reporting the inability to walk at the fast speed compared with the slow speed for a minute or less, and twice as
many participants reported the inability to walk at the fast speed outdoors over uneven terrain compared with
indoors.

Conclusions. The data provide clear evidence that varying the contextual features and demands of a simple task such
as stair climbing has a significant impact on older adults’ self-reporting of ability related to mobility. More work is needed
on the psychometric properties of such assessments and to determine if this methodology has conceptual and clinical

relevance in studying mobility disability.
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HE loss of functional independence with aging has pro-
found effects on older adults’ quality of life and results
in substantial social and economic burden to society at large
(1). As a result, the prevention of disability has emerged as
an important topic for gerontology and geriatric medicine.
Central to these efforts is the topic of assessment. Although
self-report and performance measures of physical disability
offer complementary information (2-7), self-perception of
abilities is at the heart of disability assessment (8).
Mobility is a critical factor for independence as people
age (9,10) and is thus central to quality of life (11). In previ-
ous work, we have shown that mobility is related to, but has
substantial unique variance from, activities of daily living
(ADLSs) and instrumental activities of daily living (12). This
finding is consistent with the seminal work by Katz (13) and
the structure of the International Classification of Function-
ing, Disability, and Health system (14). In the International
Classification of Functioning, Disability, and Health system,

mobility, as used in this manuscript, would be classified as
a subdomain under “activities,” that is, the performance of
discrete tasks that are important to the performance of
social roles and living independently (15).

Disability prevention research has been hindered by
measurement-related issues. For example, most assessment
tools target difficulty with a very basic set of tasks rather
than “ability” across a broad range of tasks that place vary-
ing demands on the individual. This leads to ceiling effects
when evaluating higher functioning older adults (16,17).
The focus on “inability” rather than “ability” has meant that
we know very little about the large segment of the older
population that is “well functioning,” that is, those who do
not report difficulties with basic functioning. An innovative
approach that has been used to address this limitation in
existing instruments is the use of item response theory (IRT)
alone or in conjunction with computer adaptive testing
(16,18-21). Nevertheless, most currently used self-report
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measures of mobility require participants to make complex
judgments about the implicit meaning of tasks. For exam-
ple, what exactly are the demands of climbing a set of stairs
or walking a quarter of a mile? Does not this depend on the
physical demands that the stairs may require or the terrain
that may be involved in ambulation? These ambiguities add
to measurement error. For example, different individuals
may respond differently (or similarly) to the same question
because of the way they are visualizing themselves doing
the task, for example, climbing stairs with versus without a
handrail.

To assist in alleviating this form of measurement error,
we have developed animated videos as stimuli for assessing
mobility and other related ADLs. This methodological
approach uses a computer-based program to display video
clips constructed from computer animations. After viewing
each video clip of the animated task, participants are asked
a question about their ability to do the task. Animation
serves three purposes: First, compared with video with
actual performers, it removes potential biases in judgments
that may arise from characteristics, such as the sex, race,
age, or body type of the actor. A frail-looking older female
actor performing a task may elicit different responses from
male respondents than an older able-bodied male actor. Sec-
ond, it standardizes item interpretation. Respondents view
the actual demands of the task and are no longer required
to make implicit judgments regarding item content. For
example, when asking about climbing a flight of stairs, we
present the task standardizing the speed, number of steps,
and the presence or absence of handrails. And third, anima-
tion enables us to create a broad range of tasks in controlled
settings so that we are able to capture the entire range of
perceived ability of mobility from walking with a cane to
jogging and walking over uneven terrain.

The purpose of the current article is to provide descriptive
information about this new assessment method, the mobility
assessment tool (MAT), and demonstrate the importance of
contextual factors in the self-report assessment of mobility
disability. The specific aims are as follows: (a) to illustrate
that participants are sensitive to the contextual information
provided in video animations of mobility-related tasks, (b)
to demonstrate that the nature of the task has a significant
effect on ratings of perceived ability, and (c) to document
that these methods have the potential to assess older adults
across a wide range of function.

METHODS

Participants

The sample for the initial scale development included
234 men and women who lived in independent residences in
North and South Carolina. Participants had a mean age of
81.9 years and women represented just over two thirds of
the sample. The most common comorbidity was high blood

Table 1. Participant Demographics/Descriptive Information

Characteristic N (M £ SD or %)

Age (y) 234 (81.9 £5.3)
Race
Black 19 (8.1%)
White 215 (91.9%)
Sex
Male 68 (29.1%)
Female 166 (70.9%)
Education
Elementary 26 (11.1%)
High school 52 (22.6%)
College 104 (44.4%)
Postgraduate 44 (18.8%)
Other 7 (3.0%)
Comorbidities
High blood pressure 153 (65.4%)
Heart disease 76 (32.5%)
Arthritis 85 (36.3%)
Diabetes 28 (12.0%)

pressure followed by arthritis and heart disease (Table 1).
The physical health status of the sample has been reported
in Rejeski and colleagues (22). The sample had evidence of
physical disability, yet exhibited considerable variability in
physical function. This is most evident in the 400-m walk
test where the average gait speed was 1.04 m/s, yet perfor-
mance ranged from 0.45 to 1.76 m/s. Also, the range in the
Short Physical Performance Battery (4), a test of lower
extremity function, was from 2 to 12.

Mobility Task Item Pool

A total of 81 items were used in an IRT-based calibration
procedure (23). The polytomous items were calibrated
using the graded response model (24), and the binary items
were calibrated using the two-parameter logistic model.
Marginal maximum likelihood methods were used to esti-
mate the item parameters. A chi-squared statistic was used
to evaluate the discrepancy between the observed and esti-
mated probabilities for each item. Multiple testing was con-
trolled for using the Bonferroni procedure with nominal
significance level set at 0.05. Overall fit statistics were
reported for the following commonly used metrics: Com-
parative Fit Index (CFI), Tucker-Lewis index (TLI), root
mean square error approximation (RMSEA), and standard-
ized root mean square residual (SRMR). Averaged variance
explained across the items was also reported. Comparative
Fit Index and Tucker—Lewis index values of above 0.9 and
RMSEA and SRMR of under 0.08 are considered accept-
able fit (25). IRT-based scores were estimated based on the
maximum a posterior. All the IRT-based calibration was
conducted using MULTILOG version 7.0 (Scientific Soft-
ware International, Lincolnwood, IL) (26).

Three items were not used because of their outlying
parameter values and content that overlapped with other
items. The remaining 78 items comprised seven functional
clusters: Cluster A (10 items)—ambulating with a cane as
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an assistive device on level ground and up an inclined ramp
with and without the use of a handrail; Cluster B (4 items)—
walking/jogging on a flat surface at different speeds; Cluster
C (5 items)—walking up an inclined ramp at different
speeds with and without the use of a handrail; Cluster D
(2)—walking while stepping over hurdles at two speeds;
Cluster E (6)—walking outdoors on level ground, uneven
terrain, and uphill on uneven terrain at different speeds;
Cluster F (25 items)—ascending and descending a flight(s)
of stairs with different numbers of steps (3, 6, and 9 steps),
with and without handrails, at different speeds; and Cluster
G (26 items)—ascending a flight of stairs with different
numbers of steps while carrying a light or heavy bag in one
arm, with and without the use of a handrail or carrying a
light or heavy bag in both arms.

For each of the 78 items, we examined the histogram of
the responses. There were three types of responses across
the item pool. For seven items, participants were asked how
long they could do the task shown in the video using the
stem, “For how many minutes could you . . . ?” Item
Iresponses were none, 1, 5, 10, 15, 20, 25, 30, 40, 50, and 60
minutes. For the second type of response (16 items), par-
ticipants were asked how many times they could do the task
shown in the video using the stem, “How many times, . . .
7’ Item responses were none, 1, 2, 3, or 4 times. For the
third type of response (58 items), participants were asked
could they do the task shown in the video using the stem,
“Canyou. .. ?” Item responses were yes or no. After exam-
ining the distribution of the three types of responses, we
collapsed the first two response types into an ordinal scale
of four categories. For the first response type, the four cat-
egories were none and 1, 5-15, 20-30, and >30 minutes.
For the second response type, the four categories were
none, 1, 2, and >3 times. The third response type remained
dichotomous, either yes or no.

We also examined the Item Characteristic Curves (ICCs)
and the information curves obtained from the MULTILOG
procedure. In general terms, an ICC is a graphical represen-
tation of the probability of answering an item with a given
response at a particular level of ability on the construct
being measured. For our purposes, ability represents mobility.
The ICC curve gives you a picture of the item’s difficulty
and discriminatory power. Difficulty, on an ICC, is defined
by the point at which the curve indicates a chance probabil-
ity of 0.5 (a 50-50 chance) for responding positively to the
item. The higher the level of ability needed to obtain a .5
probability (curve shifted to the right), the more difficult the
item.

For dichotomized items (yes/no), the ICC depicts the
likelihood of a “yes” response to the item across the range
of functional abilities (x-axis), in other words, the probability
that an individual with a particular ability will report that they
can perform the task. Only one ICC curve is shown because
the curve for the alternate response, “no,” is one minus ICC.
For items that were converted to the four category ordinal

scale (0, 1, 2, or 3), each curve represents the likelihood of
an individual’s response to each one of the categories of
functional ability for that item. A steeper ICC generally
suggests higher discriminating power of the item or item
category at the location where the curve has its steepest
slope.

The information curve denoted by the dotted line indi-
cates the amount of information contained in each item.
Higher information suggests more accurate estimates of
ability for a particular item or category. The y range of the
information curves reflects the precision of the estimate for
the ability score. If only the single item had been adminis-
tered, an information value of 3 would be equivalent to a
standard error of 0.58 (reciprocal of the square root of 3).
Information is additive. Therefore, if the cumulative value
of information is 30 for a participant responding to 10 items,
then the standard error of the ability estimate is 0.18.

In reviewing the histograms, ICCs, and information
curves of the 78 items, we have elected to present data focused
on several key contextual factors. These include the speed
of performance, characteristics of the terrain, number of
steps in climbing stairs, the use of a handrail when climbing
stairs, and carrying objects upstairs. The complete report of
histograms, ICCs, and information curves is available from
the corresponding author.

RESULTS

IRT Model

At the item level, the goodness of fit was assessed in
terms of the chi-square statistic. No item was found to be
significant, suggesting that the IRT model fitted the data
well at the item level. The overall model fit statistics for the
unidimensional model were as follows: Comparative Fit
Index = 0.94, Tucker-Lewis index = 0.96, RMSEA = 0.18,
and SRMR = 0.16. Averaged variance explained across
items is equal 0.77. We noticed that although the Compara-
tive Fit Index and Tucker—Lewis index both suggested
reasonably good fit, the other two indices—the RMSEA
and SRMR—did not appear to support the unidimensionality
assumption. The poor fit indexes in RMSEA and SRMR
could be an artifact of the relatively large number of items
present in the item bank. The discord between fit indices
deserves further study because it is plausible that a multidi-
mensional model may provide a better fit for the items.
However, based on our conceptual framework and patterns
observed in the current data set, we suspect that continued
research with the item pool will support the existence of
mobility as the core clinically relevant dimension and one
or more minor dimensions that are “nuisance” factors.
Further investigation into the psychometric properties
(eg, bifactor analysis and differential item functioning), as
suggested in Reeve and colleagues (27), is planned for a
separate report.
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Slow
For how many minutes could you walk on level ground at
the pace shown?
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Medium
For how many minutes could you walk on level ground at
the pace shown?

Fast

For how many minutes could you walk on level ground at

the pace shown?
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Figure 1. Screenshot, Item Characteristic Curve, information curve, and histogram of responses for the item asking ‘“For how many minutes could you walk on
level ground at the pace shown?” Responses to the four categories (0, 1, 2, and 3, respectively, in the histogram) are none and 1 (yellow line), 5-15 (green
line), 20-30 (blue line), and >30 minutes (red line). The four lines represent the probability of each response across the range of function and the y-axis is on the left.
The dotted line represents the information curve, and the y-axis on the right provides the scale. The image from the video shows the position of the mannequin at the
same instant in time, reflecting the differences in walking speed (slow, medium, and fast).

MAT Testing and Sample Characteristics

Participants required between 20 and 30 minutes to com-
plete the entire battery of 81 items. We collected cognitive
function data on a subsample of 112 participants using the
Mini-Mental State Examination. The participants had an
average Mini-Mental State Examination score of 27.9 £2.3
(range: 21-30). The gait speed of the participants during a
400-m walk test was 1.04 = 0.27 m/s, and they had an aver-
age Short Physical Performance Battery score of 8.61 +2.70.
The items were well received by all participants. All par-
ticipants found the test to be interesting, the touch screen
computer technology to be user-friendly, and remarked in
focus groups that the animations were extremely helpful in
communicating the physical demands of each task. Anec-
dotally, some participants commented that they projected
themselves onto the figure suggesting that the neutrality of
the mannequin was beneficial. A number of participants
expressed concern about response burden and possible

dulling effects as the same task is often repeated multiple
times over different speeds and modes. They expressed
great interest in a version that is more adaptive so they
would not have to respond to the entire item pool. In
response to this concern, we have recently developed a
short-form version of the MAT (MAT-sf) (22).

Speed of Walking and Terrain

Figure 1 presents a screen shot, ICC, and histogram of
responses for walking on level ground at three speeds (0.6,
1.0, and 1.3 m/s). For these three items, the participant was
asked “For how many minutes could you walk on level
ground at the pace shown?” Recall that for this item
responses was collapsed to a 4-point (0, 1, 2, and 3) ordinal
scale (none and 1, 5-15, 20-30, and >30 minutes, respec-
tively). The histogram indicates that, as speed increases, there
was a shift in responses; specifically, participants indicated
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Figure 2. Screenshot, item characteristic curve (ICC), information curve, and histogram of responses for the item asking “Could you walk through flat,
level terrain at the slow/medium/fast pace shown in the movie?” Responses are yes = 1 and no = 0. For the ICC, the red line represents the probability of being able
to do the task across the range of function and the y-axis is on the left. The dotted line represents the information curve, and the y-axis on the right provides the scale.

that with increasing speed, the duration of the time they
could walk decreased.

To aid in the interpretation of the ICC graphs, we provide
the following explanation for the slow walking speed and
the accompanying ICC shown in Figure 1. First, each ICC
curve represents the probability of a response to each of
the four categories, that is, O (yellow line), 1 (green line), 2
(blue line), and 3 (red line), across the ability level contin-
uum, -3 to 3. Where curves intersect, it is equally likely for
a participant to respond to either of the two levels under
consideration. For example, an older adult with an ability
level near —1.6 is equally likely to answer O or 1 on this
item. An older adult with an ability level near 0.6 is equally
likely to report a score of 2 or 3. An older adult with an abil-
ity level of about —0.7 is equally likely to report a score of O
or 3 (the intersection of the yellow and red lines), but they
most likely will report a score of 1 (green line) because, at
this ability level, that response has the highest probability of

occurring (probability of ~0.55). Finally, consider the two
extremes. An older adult with very low ability is almost cer-
tain to report a score of 0, that is, that they cannot walk at
the slow speed for more than 1 minute. Conversely, a person
with very high ability has a high probability of reporting a
score of 4, that is, that they can walk at the pace shown for
more than 30 minutes. Because a person can only give one
response to the item and the four options are mutually
exclusive, the sum of the three probabilities at each level of
ability is one.

Figure 2 illustrates the influence of outdoor terrain on the
self-perceived ability to walk at slow, medium, and fast
speeds. For these three items, the participant was asked
“Could you walk on level terrain at the slow/medium/fast
pace shown in the video clip?” The participant gave a yes/
no response. As speed increased (0.6, 1.0, and 1.3 m/s), the
number of participants who reported an inability to do the
task increased fivefold. Of course, the interpretation of
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With Handrail
Can you walk up 3 stairs, using a handrail, at the pace shown?

MARSH ET AL.

Without Handrail
Can you walk up 3 stairs, without using a handrail, at the pace shown?
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Figure 3. Screenshot, Item Characteristic Curve (ICC), and histogram of responses for the item asking “Can you walk up 3 stairs, using/without using a handrail,
at the pace shown?” Responses are yes = 1 and no = 0. For the ICC, the red line represents the probability of being able to do the task across the range of function and
the y-axis is on the left. The dotted line represents the information curve, and the y-axis on the right provides the scale.

the ICC graph is simplified for those items with a yes/no
response. At the slow walking speed, the ICC indicates that
individuals in the top third of ability (>ability 1) almost cer-
tainly will respond that they can do the task shown in the video.

Use of a Handrail and Carrying a Bag

Figure 3 presents the influence of handrail use while
ascending three steps at a slow pace one step at a time. For
these three items, the participant was asked “Can you walk
up 3 stairs, using/without using a handrail, at the pace
shown?” Clearly handrail use had a profound effect on the
responses. Figure 4 also shows the considerable influence
that the use of a handrail has on self-reported ability to
ascend three steps while carrying a bag.

Number of Steps and Ascending/Descending Stairs
Figures 3 and 5 allow a comparison of responses when
the number of steps in increased from three to six as well as

when a handrail is available. The increased difficulty of the
task is reflected in the responses and the ICC with more
participants reporting that they were unable to ascend six
steps; the ICC and information curves shifted to the right.
Figure 6 underscores the added difficulty older adults have
with stair descent even when using a handrail.

DiscussioN

The specific aims of this study were (a) to demonstrate
that older adults are sensitive to the contextual information
provided in video of animated presentations of mobility-
related tasks, (b) to demonstrate that the nature of the task
has a significant effect on ratings of perceived ability, and
(c) to document that these methods have the potential to
assess older adults across a wide range of mobility function.
We present a unique method for the assessment of mobility
in older adults that uses short video clips of animated
mobility tasks combined with questions that ask about
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With Handrail
Can you walk up 3 stairs, using a handrail and carrying one light bag, as shown?
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Without Handrail
Can you walk up 3 stairs, without using a handrail and carrying one light bag, as shown?
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Figure 4. Screenshot, Item Characteristic Curve (ICC), and histogram of responses for the item asking “Can you walk up 3 stairs, using/without using a handrail
and carrying one light bag, as shown?” Responses are yes = 1 and no = 0. For the ICC, the red line represents the probability of being able to do the task across the
range of function and the y-axis is on the left. The dotted line represents the information curve, and the y-axis on the right provides the scale.

participants’ perceived ability to do the task. The data
provide clear evidence that the contextual features and
demands of a simple task such as stair climbing have a
significant impact on older adults’ self-reporting of ability
related to mobility.

Gait speed is becoming more recognized as a critically
important capacity in older adults (28-32). However, at this
time, gait speed is not characterized in any of the widely used
self-report instruments of mobility. For example, the most
commonly asked question is “Do you have difficulty walking
a quarter of a mile or a city block?” Our data show that
changes in gait speed from 0.6 to 1.0 and 1.3 m/s have a sig-
nificant and systematic impact on older adult’s perception of
their ability to walk for a given duration. There is an almost
threefold increase in people reporting the inability to walk at
the fast speed compared with the slow speed for a minute or
less. Another interesting result is the shift of the ICC to the
right and the increase in information provided at the upper
end of the functional spectrum as the walking speed increases.

The influence of gait speed on task difficulty was magni-
fied when the terrain was changed to an outdoor dirt path.
As speed increased, there was a fivefold increase in the
number of participants who reported an inability to do the
task. As we observed for walking on level ground, the ICC
shifted to the right, and the information curve showed that
more information was provided for higher functioning par-
ticipants as speed increased. Of particular note, twice as
many participants reported the inability to walk at the fast
speed over outdoor terrain (Figure 2) compared with level
ground (Figure 1). In order to provide greater contextual
specificity, we are currently developing animations that
show walking in a residential community setting and an
urban city setting.

The use of a handrail has a major impact on an older
adult’s perception of their ability to climb stairs with more
than 22% of the participants reporting that they did not
believe they could ascend just three steps without the stability
provided by a handrail. Comparing Figures 3 and 4, twice
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With Handrail
Can you walk up 6 stairs, using a handrail, at the pace shown?
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Without Handrail
Can you walk up 6 stairs, without using a handrail, at the pace shown?
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Figure 5. Screenshot, Item Characteristic Curve (ICC), and histogram of responses for the item asking “Can you walk up 6 stairs, using/without using a handrail,
at the pace shown? Responses are yes = 1 and no = 0. For the ICC, the red line represents the probability of being able to do the task across the range of function and
the y-axis is on the left. The dotted line represents the information curve, and the y-axis on the right provides the scale.

as many participants (n = 53 vs. 24) reported the inability to
ascend the three stairs when handrail use was not allowed
than the number who reported the ability to ascend the stairs
carrying a light bag with handrail use. This result under-
scores the critical role that handrails have on self-perceived
function and the high importance older adults place on
maintaining stability in challenging situations, perhaps as a
result of fear of falling (33,34).

The difficulty that older adults often report with stair
descent is highlighted by the comparison of Figures 5 and 6.
There was almost a fourfold increase in the number of par-
ticipants who reported an inability to descend compared
with ascend six steps even with using a handrail. Almost
half the participants did not believe they could descend
six steps without a handrail. The marked changes in the
responses as a result of changes in handrail use and the
number of steps in the flight of stairs reveal the limitations
of a question that simply asks “Do you have difficulty climb-
ing up/down stairs?” Interestingly, Verghese and colleagues

(35) recently reported that in 310 older men and women
(mean age = 79.7 years, 62% women), 140 reported diffi-
culties in climbing upstairs and 83 in climbing downstairs.
They reported that self-reported difficulty climbing down
stairs captured a wider spectrum of ADL limitations than
climbing upstairs. However, individuals who reported
difficulty in both ascending and descending the stairs were
far more likely to report ADL limitations than those who
reported no difficulty either ascending or descending stairs
(odds ratio = 6.58; 95% confidence interval = 3.35-12.91).
In discussing limitations of their work, they stated “The
number of steps or flights of stairs was not specified in
our questionnaire, because our intention was to get our
subjects’ global impression of task difficulty. Also, these
architectural elements may vary in our urban subjects with
different housing arrangements.” Our data suggest that
specifying the contextual factors of a task as simple as
ascending/descending stairs is important in assessing the
difficulty of the task.
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With Handrail
Can you walk down 6 stairs, using a handrail, at the pace shown above shown?
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Without Handrail
Can you walk down 6 stairs, without using a handrail, at the pace shown above shown?
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Figure 6. Screenshot, Item Characteristic Curve (ICC), and histogram of responses for the item asking “Can you walk down 6 stairs, using/without using a hand-
rail, at the pace shown? Responses are yes = 1 and no = 0. For the ICC, the red line represents the probability of being able to do the task across the range of function
and the y-axis is on the left. The dotted line represents the Information curve, and the y-axis on the right provides the scale.

The changes in the information curves as the difficulty of
the tasks increases are important because they provide a
way to ascertain the sensitivity of each question as ability
levels change. A major limitation of traditional measures of
self-reported physical function is that they were not de-
signed to capture the entire range of function in older adults
(7,36,37). In the current method of assessment, the full set
of 78 items was specifically designed to assess as wide a
spectrum of mobility function as possible. In fact, one of the
advantages of this method is that it can be used to assess
physical function in older adults with a variety of limitations
in physical functioning. For example, there are animated
clips that evaluate physical functioning in older adults who
must use a cane to walk. The full set includes items that
range from walking slowly with a cane to jogging, climbing
three steps slowly one at a time to climbing nine steps
quickly while carrying two bags, and walking slowly on a
path to walking up a rocky inclined path. However, using all

78 items may present a burden, particularly in large clinical
trials or observational studies where there are a large num-
ber of assessments. In these instances, a computer adaptive
testing approach would be preferred. We are in the process
of developing such an instrument.

Another approach that has been used to increase the
sensitivity of self-report assessments of mobility is to modify
items for existing self-reported mobility measures such that
if older adults report no difficulty for specific items, then
they are asked how easy it is to perform the task in question
and to include more demanding levels of these tasks (7).
This is a creative methodological approach, but it still has
limitations. For example, walking % mile may be easy for
an older person when done at a slow pace, yet difficult if
attempted at a brisk pace. Furthermore, the words “fast” and
“slow” are relative concepts and, as function declines, sur-
faces and inclines become important contextual features of
the ability to perform mobility-related tasks.
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Multimedia and other interactive features have become a
hallmark of modern assessment technology. In pilot testing,
we found that touch screen technology dramatically de-
creased the time of test taking and obviated the need for a
mouse, the use of which was a major challenge for some
older adults. Animation technology allows great flexibility
in altering the form, speed, and environmental parameters
for mobility-related tasks and avoids confounds associated
with using human actors. Although we have not done so
here, it is a relatively simple process to alter the morpho-
logical characteristics of the mannequin to create changes
in sex, race, and body mass index. This could provide an
interesting method for examining how morphological char-
acteristics bias cultural judgments about disability. Finally,
animated clips are less expensive to produce than movie
clips that use human actors.

In this study, we showed that the contextual features of
the animations had a significant impact on older adults self-
reporting of ability related to mobility. This is consistent
with an earlier report by Haley and colleagues on the impor-
tance of contextual features in the assessment of physical
disability in children (38) and the work of Shumway—Cook
and colleagues on the importance of environmental factors
that influence mobility disability in older adults (39-41).
Assessments in research or clinical settings must strike a
balance between being standardized and being relevant in a
real-world environment. This presents some challenges for
performance-based assessments of function because it is
difficult to conduct assessments of walking over different
terrain, upstairs and downstairs with varying numbers of
steps, or walking within crowds of people. We believe the
MAT offers great potential to make the assessment of phys-
ical function in older adults more contextually relevant.

The reliability, validity, and sensitivity to change of
scores on the MAT require study. In this regard, a recent
report of ours on a MAT-sf is encouraging (22). In this
study, the association between the 78-item instrument and
the MAT-sf was r = .96, p < .001. We conducted a 2-week
test—retest reliability coefficient for the MAT-sf and found
that the measure had high reliability, ICC = 0.93, p <.0001.
To examine convergent validity, we computed bivariate cor-
relations between the MAT-sf and a validated self-report
measure of disability, the Pepper Assessment Tool for Dis-
ability (PAT-D). Our hypothesis was that of the three PAT-D
subscales—ADL, mobility, and instrumental activity of
daily living—the strongest relationship would exist be-
tween the PAT-D mobility subscale and the MAT-sf, whereas
the weakest relationship would be found for the instrumen-
tal activity of daily living subscale. Supporting this hypoth-
esis, the correlations of the MAT-sf with the mobility, ADL,
and instrumental activity of daily living subscales of the
PAT-D were —.60, —.50, and —.44, respectively; all correla-
tions were significant (p < .001). Furthermore, stepwise
regression analyses showed that the MAT-sf contributed
over and above the PAT-D in predicting scores on two tests

of lower extremity function, the Short Physical Performance
Battery and the 400-m walk test. We caution the reader that
these analyses were conducted on the 10-item MAT-sf;
however, they do offer some preliminary support for the
utility of the approach we have used to assess mobility in
older adults.

In conclusion, these data provide compelling evidence that
contextual factors have a significant impact of an older adult’s
perceived ability to perform a wide range of mobility-related
tasks. More work needs to be done to determine if the use of
animated videos in assessments of mobility and related
activities leads to improved measurement precision and
whether this methodology has utility in clinical research.
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