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Reliability and Validity of a New Computer-Administered
Pictorial Activity and Task Sort
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Development of a new pictorial activity and task sort and examination of its reliability and
validity is described. The Multidimensional Task Ability Profile (MTAP) is the latest in a
series of measures that use a combination of drawings and task descriptions in a self-report
format to assess functional capacity. The MTAP is found to be reliable on a test-retest and
split-half basis. The concurrent validity of the MTAP was examined in performance testing
of lift capacity. Results demonstrate that the MTAP has good concurrent validity.
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INTRODUCTION

Self-report assessment through the use of pictorial activity and task sorts is an efficient
means of gathering information about functional capacity. In a brief period of time, a large
amount of information can be collected that reflects the evaluee’s perception of his or her
strength, endurance, work capacity, tool use abilities, and other information that is valuable
for rehabilitation planning. These measures often are used in conjunction with functional
capacity evaluation (FCE) to cross-reference self-perceived abilities with measured abilities.

A recent review of the design characteristics and uses of pictorial activity and task sorts
(1) describe the history of these instruments and their uses. The focus of this paper is on one
of the applications described in this review that has the potential to facilitate measurement-
driven rehabilitation services and significantly reduce the cost of FCEs. This application
can also be used as a self-report assessment instrument in serial testing as a substitute for
repeated performance testing to mark progress in treatment. Once the self-report instrument
has been calibrated on the evaluee during the FCE, repeated measurement with the self-
report instrument provides indicators of improvement without the need to do more elaborate
and expensive performance testing. The information provided by the self-report instrument
used in this way allows the clinicians and case manager to confirm that progressing in
treatment and also indicates when follow-up performance testing is necessary. Compared
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to serial FCE, the safety, ease of use, and cost savings of serial self-report assessment has led
to widespread use. Unfortunately, the psychometric studies that are necessary underpinnings
of such applications are rare. The present research studied the psychometric characteristics
of a new computer-administered pictorial activity and task sort, the Multidimensional Task
Ability Profile (MTAP). The reliability of the MTAP on a split-half basis is studied, followed
by a study of the test-retest reliability of the instrument. Subsequently, the concurrent validity
is examined in concurrent performance testing of lift capacity.

LITERATURE REVIEW

Self-report questionnaires have been developed for many types of health conditions,
with several developed for use in occupational rehabilitation, including the Oswestry Dis-
ability Questionnaire (ODQ), the Roland–Morris Disability Questionnaire (RMDQ), and
the Arthritis Impact Measurement Scale (AIMS). The ODQ (2) and the RMDQ (3) were
designed for use with adults who have low back pain. The AIMS (4) was designed for use
with persons who are impaired due to arthritis. All of these instruments are in widespread
use. One of the reasons for their popularity is the relative efficiency of data collection. In a
few minutes, a broad array of data can be collected that pertains to the functional impair-
ments, limitations, and symptoms experienced by the evaluee. This information can be very
useful for program planning, helping clinicians make decisions about treatment. However,
these pen and paper questionnaires have two important limitations for use in occupational
rehabilitation. The first is that the items in each instrument enquire about a combination of
impairments, functional limitations, and symptoms, rather than focusing only on functional
limitations. The second is that none of these instruments has a work-related point of refer-
ence, but consider an unlimited spectrum of activities. Whether or not the evaluee can lift
20 pounds at work, for example, is still unkown.

With regard to the combination of impairments, functional limitations, and symptoms,
the problem with this approach is that the resulting score on these instruments is not un-
ambiguous, especially in the midrange. An evaluee can have a score that is elevated due
to any combination of impairments, functional limitations, and symptoms. Because of this,
difference scores (comparisons of scores across evaluees) and change scores (comparisons
of scores over two or more points in time) are not equivalent. Although reliability studies
of these instruments have generally reported moderate to good results, the combination of
items tends to blunt the sensitivity and specificity of the measures, so that validity studies
are less robust.

With regard to the absence of a work-related point of reference, utility of this has be-
come increasingly apparent as occupational rehabilitation services become more focused on
return to work as the primary outcome of interest. Instruments that are linked to occupational
databases have an important advantage in this regard.

Self-report measures that focus on the evaluee’s ability to perform work and that
provide indices of work capacity were first developed in the 1970s. These instruments used
pictures of work tools or activities that were sorted by the evaluee to develop a rating of
the evaluee’s work capacity. The first pictorial activity and task sort was the RISC Tool
Sort (RTS) (5), developed to collect data about the evaluee’s abilities to use various tools
for computerized matching of the evaluee’s profile with the Dictionary of Occupational
Titles (6) database. The RTS was based on the idea that the match of the person to the job
could be achieved through consideration of the person’s abilities to use the work tools for
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the job. The RTS used a card deck with tools depicted on each card in a sorting task to
collect information about the physical functional capacity of the worker, with scores scaled
in terms of the DOT “strength” physical demand factor. The usefulness of the RTS led to
the development of the WEST Tool Sort (7) and the Loma Linda Activities Sort (8), both
of which were card sorts focused on the tools and equipment required in jobs. On the basis
of the developers’ experience with these instruments, the Spinal Function Sort (SFS) and
Hand Function Sort (HFS) were developed. The SFS (9) is a set of 50 items in a test booklet
that are pen and ink drawings with a short task description of a person involved in a work
task. The HFS (10) used items similar to the SFS to increase sensitivity to more severe
functional limitations as well as limitations of the hands and upper extremities.

A NEW MEASURE

Technology has continued to evolve in occupational rehabilitation. An important step
in this evolutionary process was the development of the Functional Assessment Constructs
(FAC) taxonomy, a comprehensive set of 131 assessment constructs that are used in disability
determination systems in the United States. The FAC taxonomy (11) includes 46 constructs
that pertain to physical capacity and are frequently used to measure musculoskeletal dis-
ability. To tap these constructs, the Multidimensional Task Ability Profile (MTAP) was
developed (12) based on items from the SFS and the HFS. After combining these items and
eliminating redundant items, 99 items were submitted to an expert judgment exercise, with
experts in orthopaedics, physical therapy, occupational therapy, vocational evaluation, and
exercise science. This exercise was used to identify linkages to the 46 FAC constructs. When
minimal coverage or voids in coverage were found, new items were proposed. On the basis
of this procedure, 12 new items were constructed. Subsequently, the set of 111 items were
cross-referenced to the Dictionary of Occupational Titles strength factor (13,14) and to the
physical abilities section of the Fleishman Job Analysis (15), which has been adopted as the
physical abilities domain in O*NET (16). The resulting 111 MTAP items are comprised of a
drawing of a common functional activity of daily living or work accompanied by a short de-
scription, with a rating scale identical to the HFS. A sample MTAP item is presented in Fig. 1.

MTAP items are presented to the evaluee by computer, beginning with items that have
the least physical demand. Simultaneous with the pictorial item presentation, a written text
description and an auditory description are presented by the computer to the patient in
the patient’s primary language. After selecting a response with mouse or touch screen, the
patient uses the mouse or touches screen to indicate that the response is correct, at which
time the computer presents the next item. Response options are presented along a 5-point
Likert scale from “Able” to “Unable.” The computer performs scoring of the evaluee’s
responses. The weighted scoring strategy from the Spinal Function Sort is used to provide
a global score that is linked to the Dictionary of Occupational Titles strength factor (13,14).
Individual scale scores are provided in a profile. A sample profile is shown in Fig. 2. If
the test is administered on a follow-up basis, a “report card” is provided to the patient
(Fig. 3).

PURPOSE OF RESEARCH

The reliability and validity of an instrument are basic requirements of its utility. A test-
retest reliability study was designed to examine the reliability of the MTAP in a sample of
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Fig. 1. Sample MTAP item (“Carry of load of laundry upstairs”).

persons with musculoskeletal impairment. To examine the validity of the MTAP, a concur-
rent validity study was designed with this sample; comparing MTAP scores with subjects’
lift capacity using a standardized measure.

METHODS

Subjects

The present studies involve use of three convenience samples. The reliability study
used two samples of subjects. The first sample included subjects who were patients involved
in clinical treatment for musculoskeletal disorders, primarily of the spine, at a standard
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Fig. 3. Sample MTAP report card.

physical therapy center. The second sample included subjects who were patients enrolled
in a medical exercise program for a variety of musculoskeletal complaints at a fitness center
for older adults. Using recruitment procedures reviewed and authorized by the first author’s
institutional review board, 44 subjects were recruited. Subjects were tested while receiving
treatment at two sites in the United States. Subject characteristics are presented in Table I.

The validity study used a sample of subjects in clinical treatment who had painful
musculoskeletal impairments involving the spine. Using recruitment procedures reviewed

Table I. Demographic Characteristics of Sample 1 and Sample 2

Sample 1 [Mean (SD)] Sample 2 [Mean (SD)]

Variable Male (n = 11) Female (n = 9) Male (n = 8) Female (n = 16)

Age (years) 39.8 (12.7) 44.1 (19.6) 71.3 (9.3) 68.3 (6.0)
Height (cm) 169.4 (8.4) 161.0 (10.2) 177.3 (6.4) 161.8 (5.3)
Weight (kg) 82.2 (12.2) 62.9 (10.8) 80.0 (11.1) 69.1 (8.9)
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Table II. Demographic Characteristics of Sample 3

Variable Male (n = 40) Female (n = 20)

Age (years) 39.6 (9.9) 42.4 (9.7)
Height (cm) 175.3 (9.1) 167.4 (5.8)
Weight (kg) 91.2 (14.2) 76.2 (21.6)

and authorized by the first author’s institutional review board, 60 subjects were recruited.
Subjects were tested while receiving treatment at three sites throughout the United States.
Subject characteristics are presented in Table II.

Procedures

Reliability Study

After completing the informed consent process, each subject was oriented to the MTAP
computer by a clinician and was shown how to use the mouse or touch screen to respond to
each item. Each subject then completed the MTAP without additional assistance. Subjects
required 12–15 min to complete the process, with no omitted items. After a period of
2 days, each subject completed the MTAP once again. At this time, each subject also
received the SFS. The MTAP was administered before the SFS. All subjects completed all
test administrations.

Validity Study

After completing the informed consent process, each subject completed the MTAP.
Immediately followed by the MTAP test, each subject completed the EPIC Lift Capacity
(ELC) test (17). The ELC test is a standardized evaluation of lift capacity that uses six
stages of progressive lifts. The first three of the six subtests from the ELC were summed to
derive the ELC score.

Data Analysis

To examine the internal consistency of the MTAP, split-half reliability was analyzed
using an intraclass correlation procedure comparing the responses to even items with the
responses to odd items.

To examine the stability of the MTAP over time, test-retest reliability was analyzed
with a 2-day interval using both an intraclass correlation procedure and a Pearson product-
moment correlation for the interval data, and the Spearman rho procedure for ordinal data.
The use of the intraclass correlation and the Pearson product-moment correlation is neces-
sary due to the nonspurious time-linked changes that are likely to occur with such measures
while subjects are in treatment.

To examine the concurrent validity of the MTAP in terms of an established similar
measure, the SFS score was compared to the MTAP score using the Pearson product-moment
correlation. To examine the validity of the MTAP in terms of an established performance
test, the sum of the maximum acceptable weights from each of the “occasional” subtests
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Table III. Response to MTAP and Lift Capacity Test

Mean (SD)

Variable Male (n = 40) Female (n = 20)

MTAP total RPC scorea 265.7 (91.4) 223.2 (79.3)
MTAP lift scoreb 10.4 (8.0) 6.4 (4.6)
ELC lift (kg)c 43.8 (31.2) 25.9 (21.5)

aRange from 0 to 444, with higher scores indicating more ability.
bSum of weighted scores for MTAP items that involve lifting; 8 total;
highest possible score = 32.

cSum of maximum acceptable weight for the three occasional lifts in
the ELC test.

from the ELC test was compared to the MTAP total score and the MTAP score for only those
items that represent lifting tasks (36 total) using the Pearson product-moment correlation.

RESULTS

The reliability of the MTAP was considered first. After examining the responses of
Samples 1 and 2 and finding no significant differences between samples in MTAP or SFS
scores, the subjects were combined. Internal consistency of the MTAP was measured using
the split-half procedure and was found to be ICC r = 0.99 (p < 0.05). Stability of the
MTAP over time was studied with a 2-day interval and resulted in a Pearson product-
moment correlation of r = 0.95 (p < 0.05). The intraclass correlation for the same data
was ICC r = 0.95 (p < 0.05).

Concurrent validity of the MTAP was studied in relation to both the SFS and the
ELC test. With Sample 1 and Sample 2 combined, the Pearson product-moment correlation
between SFS and MTAP was r = 0.89 (p < 0.05). For Sample 3, the data that describe the
responses to the MTAP and the ELC are presented in Table III.

As expected, and consistent with prior research with both instruments, male scores are
substantially greater than female scores with both tests.

Using the data from Sample 3, three different analyses were conducted, the first con-
sidering the interval scores from the MTAP with the SFS score, the second considering the
MTAP total score with the ELC test total, and the third considering the MTAP score from
the “lift” subscale with the ELC total score (Table IV). A second set of analyses using this
sample compared the MTAP total score and lift subscale score with the physical demand
characteristics (PDC) rating of each subject from the ELC, a frequently used ordinal ranking
method. The data that describe these comparisons are presented in Table V.

The comparison between the two self-report measures, MTAP and SFS, yields a cor-
relation coefficient of r = 0.91 (p < 0.05), which was expected because of the use in the

Table IV. Pearson Correlations Between MTAP
Scores, SFS Score, and Lift Capacity Score

Comparison r

MTAP percent × SFS percent (n = 60) 0.91
MTAP total × ELC lift (n = 60) 0.77
MTAP lift × ELC lift (n = 57) 0.89
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Table V. Spearman Correlations Between MTAP
Scores and Lift Capacity PDC Rating

Comparison ρ

MTAP total × ELC PDC (n = 60) 0.77
MTAP lift × ELC PDC (n = 57) 0.83

MTAP of SFS items. The primary difference between the two is the greater number of
items in the MTAP and the computerized administration of the MTAP, while the SFS is a
paper and pencil test. The comparisons between both MTAP scores and each subject’s ELC
performance indicate high levels of concurrent validity, with the stronger correlation found
between the MTAP subscale and the ELC performance. This is somewhat surprising, given
the smaller number of items in the subscale (36 vs. 111). When subjected to a Fisher r to
z transformation, the difference between the two correlation coefficients is not statistically
significant at p < 0.05.

The comparison between the MTAP scores and each subject’s rating on the PDC chart
was of interest because the comparison of person to occupation in occupational rehabilita-
tion clinics often employs this ordinal ranking scale. The present study demonstrated that
each correlation coefficient is degraded slightly, probably as a consequence of the error
introduced through the use of this second-order measurement system based on the subject’s
ELC performance. Translation of ELC test performance into the ordered ranking system is
likely to introduce error variance, which slightly degrades the correlation between MTAP
scores and ELC performance. However, the resulting Spearman rho correlation demon-
strated excellent validity.

DISCUSSION

This series of studies examined the reliability and validity of a new computer-
administered pictorial activity task sort instrument, the MTAP, in samples of adults in-
volved in occupational rehabilitation. Reliability on both a split-half basis and a test-retest
basis was found to be excellent. Validity was found to be good on a concurrent validity
basis; comparing MTAP total scores and lift subscale scores with performance on both a
standardized lift capacity test and an established pictorial activity task sort.

The good psychometric properties of the MTAP make it a potentially useful tool
to augment functional capacity evaluation in occupational rehabilitation. Given the high
level of test-retest reliability, the sensitivity of the instrument to change across time in
response to treatment is likely to be high. This will require formal analysis. Given the good
concurrent validity, the use of the instrument as a substitute for aspects of a functional
capacity evaluation, such as a lift capacity test, is reasonable to consider. This also will
require formal analysis. In practice at the clinics in which the data were collected, progress
in therapy is tracked through serial administration of the MTAP every 2 or 3 weeks, with
administration of the MTAP at discharge along with selected subtests from a standard
functional capacity evaluation. This appears to be a useful and efficient application, the
validity of which requires formal study.

One likely reason for the high levels of reliability in the MTAP is the large number
of items included in the instrument. As the number of items in an instrument increases,
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random error becomes less important. In the classical testing model, the proportion of true
score variability relative to the total observed variability is directly related to the number
of items in the instrument. The more the number items, the less the importance of random
error. Unfortunately, the use of a large number of items is limited by the time required for
processing each item and the evaluee’s motivation, ability to sustain attention, and energy.
In the studies described herein, the subjects’ performance indicated that seven MTAP items
to nine items can be processed per minute, over a 12–15-min test session, with no omitted
items. This compares with three items to five items per minute with the SF-36 (18) or four
items per minute with the Beck Depression Inventory II (19). The improvement in per-item
efficiency while reliability is maintained may be a function of the combination of pictorial
and text task descriptions in each item along with computerized item presentation. The
reasons for efficiency of item processing require additional study.

SUMMARY

The psychometric properties of a new computer-administered pictorial activity task
sort, the Multidimensional Task Ability Profile (MTAP) were studied in samples of adults
receiving exercise therapy and physical therapy as part of their rehabilitation from muscu-
loskeletal injuries. All subjects were able to complete all items in the 111-item instrument
in 12–15 min. Comparison of MTAP scores collected on a test-retest basis demonstrated ex-
cellent reliability. Comparison of MTAP scores with responses to an established self-report
test instrument and performance on a standardized lift capacity test demonstrated good
concurrent validity. The high levels of reliability and concurrent validity suggest that the
sensitivity and specificity of the MTAP may make the instrument useful for tracking change
over time and outcome from treatment programs. This will require additional research.
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