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Abstract

Background—Studies assessing physical functioning with the Physical Activity Scale for the
Elderly (PASE) should be aware that the instrument may be age and culture insensitive.

Objectives—To asses “classical” PASE scoring in a sample of aged (mean age 74) Mexican
origin Latinos in the Southwestern United States and provide a new scoring algorithm.

Method—Information from a cross sectional study of 2,438 community-dwelling minority
subjects who completed the PASE scale was scored with the classical and a new scoring approach
to compare their similarity and predictive power on three items of functional ability.

Results—The classical and new scoring procedures for PASE items render different total scores.

Conclusion—The classical approach for scoring PASE in aged minorities may fail to capture the
age and culture insensitivity of the instrument. The new approach, or a derivation of it, should be
used to compute the total PASE score for minority aged populations as further research continues.
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1. INTRODUCTION

Aged adults’ physical performance is measured in many circumstances and with various
tools. The Physical Activity Scale for the Elderly (PASE) is a popular instrument, evident
from the fact that a quick search on any academic journal engine will turn up hundreds of
articles that make use of the scale. Because of its wide use, the survey instrument merits
special attention. The specific aim of this short communication is to offer a “new” method
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for scoring PASE items in minority aged adults. In doing so, it offers a critique of the
“classical” scoring approach when scoring the total PASE score with minority aged
populations.

Almost twenty years ago, Washburn and colleagues[1] created and evaluated the Physical
Activity Scale for the Elderly (PASE) with a small sample (n=193) of community-dwelling
adults in Massachusetts. Their motive for creating PASE was that by the early 1990s, there
were no established assessment methods for measuring physical activity in the aged. They
pilot tested the first version of their PASE questionnaire on a group of 36 adults (age 65+) in
Boston and Ambherst, Massachusetts (MA) and established the validity and reliability of the
instrument with 222 subjects.

For the full implementation of their final instrument, they targeted a 25-mile radius area in
western Massachusetts. Some would argue this part of the procedure determined their
sample “universe”—and consequently the scope of generalizability for their study. In order
to give survey participants a total PASE score, Washburn et al [1] created statistically
derived (as apposed to theory driven) item weights to “provide the best overall estimate of
an older person’s physical activity level” [1]. Using several statistical procedures with the
responses from 193 subjects, they derived a set of “optimal item weights” for each PASE
item. Their scale ranged from 0 to 360 with a mean of 103. In their study, Washburn and
colleagues found their PASE scale was associated with various items (e.g., grip strength)
and conclude that it is their scale provided a “brief, easily scored, reliable and valid
instrument for the assessment of physical activity in epidemiologic studies of older people”
[1]. More importantly, they argue that their “validation and reliability results may be
generalized to the population of community-dwelling older persons” [1].

In a subsequent study, the same lead author and a completely new set of co-authors, assessed
the validity of the PASE score with 190 sedentary (lacking in regular movement) adults with
an average age of 67 [2]. They conclude that in conjunction with the 1992 study, their
investigation supports the use of PASE as an instrument that can measure “physical activity
in epidemiologic studies of older adults” [2]. In closing, they do advice that “work with the
PASE using alternative scoring schemes and additional validation criteria should be
undertaken in larger samples of varying socioeconomic status and ethnicity” [2]. In a related
publication by the same leading author, he and his co-author warn that the PASE instrument
should be “further evaluated in larger more representative samples using a variety of
validation criteria” [3]. Although I do not validate the instrument with the analytic sample, |
pay heed to their calls by developing an alternative scoring algorithm.

Research has found that alternate examples in questions are necessary to make the
instrument more culturally sensitive [4]. With the classical scoring system, the PASE scale
may not be sensitive to assessing an individuals’ environment or other important cultural
factors that would influence the total score. Exercise examples provided in “leisure
questions” may alter response patterns in community dwelling aged minority adults.

Limitations with the PASE instrument have been noted. For example, some have studied
aged adults in continuing care retirement communities and found no “relationship between
measures of physical performance, physical activity, and PASE scores” [5]. On the “recall”
element of the instrument, researchers have pointed out that “questionnaires such as the
PASE are obviously dependent on the accurate recall of the subject and the ability of the
instrument to recognize and fairly weight the diverse activities” [6]. Investigations dating
back to the 1990s have admonish the careful use of the PASE instrument, because, for
example, “PASE questionnaire overestimates women’s physical activity as compared to
men, due to an incorrect weighing of heavy housework and caring for others” [7]. Alternate
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measures physical performance measures like pedometer-derived steep counts have been
compared with PASE more recently and found to be a “more valid measurement of overall
physical activity” than PASE scoring [8]. Others have argued that “PASE is not
recommended as a valid tool to examine [physical activity] level for patients with hip
[osteoarthritis]” [9].

From a more theoretical view, some have highlighted that because reliability and construct
validity on self-reported physical activity remains scarce for older adults, “more high-quality
validation studies are needed” [10]. Since a sample of aged Mexican origin Latinos is used
in this project, it is important to note that recent work on Latinos/as has argued that elements
in their cultural lifestyle (e.g., physical activity) need careful attention as researchers
“consider aspects of cultural values and beliefs, and their impact on health status, for future
research and health promotion interventions.” [11].

Since more “objective” measures than self-reports on physical activities is not always
available with existing secondary data, researchers frequently make use of PASE items to
measure an aged adult’s physical activity. Here | introduce how the “Siordia logic”
(interchangeably refer to as the new approach) differs from what I will label as the
“Washburn approach” (interchangeably refer to as the c/assical approach). By Siordia logic |
simply mean that a non-statistically derived set of rules/assumptions is used in an outlined
algorithm to assign a new set of “weights” and “anchors” to score PASE items. In the new
approach, the Siordia logic is used to order PASE items by their presumed level of physical
intensity/expenditure. The order is arbitrary and not based on anything other than derived
logic from reading and subjectively interpreting the (sometimes vague) questions and
examples given for each PASE item.

2. METHODS
2.1 Study design and participants

2.2 PASE

Participants were recruited for the Hispanic Established Population for the Epidemiological
Study of the Elderly (HEPESE) in the early 1990s. At Wave 1, information was collected
through in-person interviews on 3,050 community-dwelling Mexicans aged 65 years and
above who resided in one of the five southwestern states of Arizona, California, Colorado,
New Mexico and Texas [12]. This study extracts data from a sample of 2,438 observations
from (those with a PASE score) Wave-2—data collected during 1995-1996.

The HEPESE longitudinal study administered the PASE instrument during Wave-2 data
collection (please see Appendix A for HEPESE survey questions). The Washburn Weights
(WW), Washburn Main Anchors (WMainA) ‘and Washburn Mini Anchors (WMiINA) for each
of the items are given in a SAS macro program in Appendix B. Siordia Weights (SW),
Siordia Main Anchors (SMai"A) ‘and Siordia Mini Anchors (SMINA) ‘are given in a SAS
macro program in Appendix C. Please see Appendix D for a discussion on the two scoring
schemes.

2.3 Statistical Analysis

A table showing the main weights, main- and mini-anchors is given broken down by
approach. To determine if the two PASE scoring approaches created significantly different
PASE total scores, | conduct a Kolmogorov-Smirnov Test. In addition to this, | perform
linear regressions to investigate the “predictive power” of each PASE total score by
approach (new versus classical) using the following dependent variables: total Basic
Activities of Daily Living (BADL) score; total Instrumental Activities of Daily Living
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(IADL) score; and total Performance Mobility Assessment Score (POMA). BADL ranges
from 0 to 7 and high scores indicate more difficulties in performing basic ADLs. IADL
ranges from 0 to 10 and high scores indicate more difficulties in performing instrumental
ADLs. POMA ranges from 0 to 12 and high scores indicate a high level of mobility.

3. RESULTS

3.1 Difference in coding by approach

Table 1 gives the main weights, main- and mini-anchors by approach. Please note that WW
range from 20 to 36 and do not follow a specific order with regards to what could potentially
be interpreted as physical expenditure by item. In contrast, SW range from 1.03 to 18 and
amplify as you increase on what I interpret to be greater physical expenditure.

For example, with SW, “light housework” is weighed with a 1.03 while “muscle strength”
weighted with an 18 as they contribute to the overall PASE score. In contrast, with WW,
“light housework” is weighed with a 25 while “muscle strength” weighted with a 30 as they
contribute to the overall PASE score. With SW, the movement from light housework to
muscle strength is magnified by almost 18 times as you move between the extreme ends of
ten PASE items. With WW, the movement from light housework to muscle strength is only
magnified by about 1.2 times and varies as you move between the extreme ends of ten PASE
items. The Siordia logic is considered a viable alternative to the classical approach as it uses
a “common sense” (albeit unscientific) approach in assigning weights.

From Table 1, we also see the main and mini anchors by approach. On the main anchors,
“time” categories with SMainA yse the “seldom” (15%) as the baseline and increase by about
a factor of 2.07 to get to “sometimes” (31%) and by a factor of 3.6 to get to “often” (54%).
In contracts, “time” categories with WMainA with “seldom” at 6% as the baseline, increases
by about a factor of 4.35 to get to “sometimes” (26%) and by a factor of 11.35 to get to
“often” (68%). The Siordia logic uses a more “category sensitive” approach for the time
categories and as such, could be considered a viable alternative to the classical approach for
assigning main anchors. Both WMiniA gnd SMiniA approaches are similar in how they
distribute the mini anchors.

3.2 Washburn approach

With all of the above procedures, we see in Table 2 that the minimum Washburn PASE
Score (WPASE) on leisure items, using the syntax in Appendix B, is 0 with a maximum score
of 128.7 on the muscle strength item. The minimum WPASE score for the household items is
20 (on garden work) and the maximum score is 36 (on the lawn work item). Although not
shown here, analysis on the WPASE distribution shows that it is positively skew in the
sample (n=2,438; variance=665.5; skewness=1.86; kurtosis=4.1)—please see Figure 1 for a
visual comparison on the distributions with both coding schemes.

3.3 Siordia approach

From Table 2, we also see that the minimum Siordia PASE Score (SPASE) on leisure items is
0 and the maximum score is a 402.1 (on moderate sports). The minimum SPASE score for the
household items is 1, with a maximum score of 8.2 (gardening). Background analysis on the
SPASE (istribution showed it was more unstable than the WPASE distribution
(variance=7,430; skewness=2.26; kurtosis=7.1)—Figure 1 shows there are no observations
at or below two standard deviations from the SPASE mean.
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3.4 Kolmogorov-Smirnov Test

After conducting the Kolmogorov-Smirnov test for equality of distribution functions, I find
that the distribution between WPASE and SPASE are not equal (KS-0.45; KSa=30.8; D=0.91;
Pr>KSa=<0.01). Graphs on the normality of variable distribution for WPASE and SPASE gre
available upon request from the author.

3.4 Linear Regressions

Each of the six linear regression models includes sex and age as covariates. From Table 3,
we see both WPASE and SPASE are useful in predicting BADL (indirect relationship: higher
BADL scores are associate with lower PASE scores), IADL (indirect relationship: higher
IADL scores are associate with lower PASE scores), and POMA (direct relationship: higher
POMA scores are associate with higher PASE scores). When evaluating the fit of the
regression line to the data, we see that the root means squared errors are smaller for SPASE
than for WPASE_ For example, on BADL for WPASE=1 .64, while in SPASE it only equals
1.12. From Table 3, we can also see that SPASE has smaller t-values and standard errors than
WPASE in all models.

4. DISCUSSION

This project has given detail information for an alternative coding scheme of PASE items. In
doing so, it has questioned the generalizability of the classical weights found in the classical
scoring approach and has raised issues of cultural insensitivity in the examples given within
PASE items. Others have followed alternate procedures to the classical approach [7]. This
paper delineates the details for a Siordia logic driven approach. When possible,
investigations on physical activity with aged Mexicans should consider the new approach in
scoring PASE.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Main Weights, Main- and Mini-Anchors by Approach

Washburn  Siordia
Weightsl
House Hold
Light housework 25 1.03
Heavy housework 25 2.06
Home repair 30 412
Lawn work 36 6.18
Outdoor gardening 20 8.24
Caring for another person 35  Omitted
Lesure
Walking outside home 20 10
Light sports 21 12
Moderate sports 23 14
Strenuous sports 23 16
Muscle strength 30 18
Work
Work for pay 21  Omitted
Main? & Mini% Anchors
Seldom 6% 15%
<1 hour 0.11 1.03
1-2 hours 0.32 2.06
2-4 hours 0.64 4.12
> 4 hours 1.07 8.24
Sometimes 26% 31%
<1 hour 0.25 2.05
1-2 hours 0.75 4.10
2-5 hours 1.50 8.20
> 4 hours 2.50 16.4
Often 68% 54%
<1 hour 0.43 3.59
1-2 hours 1.29 7.18
2-6 hours 257 14.36
> 4 hours 4.29 28.72

1 A . - .
These values represent the amount of contribution each “PASE item” (i.e., light housework, etc.) is allowed to have on the overall score.

The percents represent the amount of contribution each “time section” (i.e., seldom, sometimes, often) is allowed to have for each leisure

response.

Page 8

3 . . S . .
The values represent the amount each “hour category” (i.e., <1 hour, 1-2 hours, 2-3 hours, >4 hours) is allowed to have within each time section.
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