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Abstract

Background—Recent research highlights the potential value of differentiating between
categories of physical activity intensities as predictors of health and well-being. This study sought
to assess reliability and concurrent validity of sedentary (ie, 1 METS), low-light (ie, > 1 and <2
METSs; eg, playing cards), high-light (ie, >2 and <3 METs; eg, light walking), moderate-to-
vigorous physical activity (MVPA, =3 METSs), and “total activity” (=2 METS) from the CHAMPS
survey. Further, this study explored over-reporting and double-reporting.

Methods—CHAMPS data were gathered from the Seniors Neighborhood Quality of Life Study,
an observational study of adults aged 65+ years conducted in 2 US regions.

Results—Participants (N = 870) were 75.3 £ 6.8 years old, with 56% women and 71% white.
The CHAMPS sedentary, low-light, high-light, total activity, and MVPA variables had acceptable
test-retest reliability (ICCs 0.56-0.70). The CHAMPS high-light (p = 0.27), total activity (p =
0.34), and MVPA (p = 0.37) duration scales were moderately associated with accelerometry
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minutes of corresponding intensity, and the sedentary scale (p = 0.12) had a lower, but significant
correlation. Results suggested that several CHAMPS items may be susceptible to over-reporting
(eg, walking, housework).

Conclusions—CHAMPS items effectively measured high-light, total activity, and MVPA in
seniors, but further refinement is needed for sedentary and low-light activity.

Keywords
exercise; sedentary behavior; measurement; seniors; questionnaire

Recent evidence indicates that light physical activity (defined as >1 and <3 METs), as
assessed by accelerometry, may have beneficial health benefits, independent of moderate-to-
vigorous intensity physical activity.? Further, sedentary behaviors (eg, watching television)
predict deleterious health outcomes such as obesity and type 1l diabetes, independent of
moderate-to-vigorous intensity physical activity.3-6 Results from a recent accelerometry-
based study indicated that activity across the intensity spectrum, including sedentary, light,
and moderate-to-vigorous activity, are important independent contributors to physical health
among midlife and older adults.” Further, activity on the higher end of the light intensity
category was associated with improved psychosocial well-being, even after adjusting for
moderate-to-vigorous intensity activity.” These results suggest that physical activity self
report measures would be of greater utility for intervention and epidemiologic studies if they
successfully differentiated between varying levels of activity from sedentary in vigorous.

The Community Health Activities Model Program for Seniors physical activity self-report
questionnaire (CHAMPS) was originally designed to assess “... the types and intensity
levels of physical activity that are meaningful and appropriate for older adults, including
lighter (eg, leisurely walking, water exercises, stretching) as well as more vigorous
activities”® (p. 1127). Assessment of lighter intensity activities was calculated within a “total
activity” score. As highlighted above though, “high-light” activity may have a positive
impact on health and well-being, even after controlling for moderate-vigorous intensity
activity. As such, an exploration of a rescoring of the CHAMPS into different physical
activity intensity categories with the inclusion of a separate, “high-light” scale could make
the measure more valuable for use in epidemiologic and intervention studies. Indeed, lighter
intensity physical activity interventions may be a particularly promising focus for future
intervention research among older adults as lighter intensity physical activity is easier to
engage in for older adults.%10 The CHAMPS also includes a group of items related to
sedentary behaviors (eg, sit and talk with friends) that were included to reduce over-
reporting of moderate-to-vigorous intensity activity, a tactic that later received empirical
support.}1 To our knowledge, these CHAMPS items have not been used for assessment of
sedentary behavior, although they potentially could be if demonstrated to have sufficient
reliability and validity.

Self-report physical activity measures are coming under increased serutiny.12 Self-report
measures have many psychometric problems including response bias issues such as over-
reporting or double-reporting®3 as well as socially desirable responses.1# Indeed, self-report
physical activity measures have been shown to be poor at estimating absolute levels of
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physical activity.1>:16 Despite these limitations, self-report physical activity measures are
still valuable because they can assess specific behaviors (eg, walking to run errands vs.
walking for exercise) whereas accelerometry and other objective measures such as doubly-
labeled water cannot. Self-report measures are still valuable for epidemiologic studies in
which distribution of an accelerometer to all research participants is impractical. The current
physical activity guidelines are based largely on self-reported estimates of physical
activity.10 Additional research is still needed to refine self-report physical activity measures
with a particular focus on their utility relative to accelerometry.

The primary aim of the current study was to examine the 6-monih test-retest reliability and
validity of the CHAMPS sedentary and light activity categories. The second aim was to
explore psychometric issues of the CHAMPS with a particular focus on double reporting
and over-reporting.

The Senior Neighborhood Quality of Life Study (SNQLS) was an epidemiological study
designed to examine the relationship of neighborhood “walkability” characteristics to
physical activity and other outcomes in adults 66 years of age and older. Study methods
have been described previously.1” In brief, the study was conducted in 2 U.S. metropolitan
areas (Seattle/King County, WA region and the Baltimore, MD/Washington DC area), and
participants were recruited from neighborhoods representing wide variability in
neighborhood walkability and income.”-18 The study used a 2 x 2 design with a)
neighborhood “walkability” based on geographic information systems data related to street
connectivity and land-use mix (dichotomized into high walkable and low walkable), and b)
neighborhood income (dichotomized into high income and low income).1® The primary
purpose of the study was to examine if neighborhood “walkability” and income were
associated with physical activity of older adults. The protocol was approved by the
institutional review boards for the investigators’ home institutions.

Participants were recruited via mail, followed up with telephone contact, using contact
information obtained from a commercial marketing company. Interested participants
completed an informed consent statement and were then mailed an accelerometer and survey
packet. Participants were instructed to wear the accelerometer for 7 consecutive days,
complete the survey after wearing the accelerometer, and mail back the accelerometer and
survey packet to research staff. Six months later the accelerometer and a second survey were
mailed to participants with similar instructions. Participants were recruited and enrolled
year-round from 2005 through 2007. This 2-phase data collection strategy reduced
participant burden, provided 2 7-day periods of self-report and objective physical activity
assessment, and controlled for seasonality effects. Upon completion of each assessment,
participants were given $25.
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Participants

Of the 3911 eligible contacts, 25% provided written informed consent and agreed to have a
survey and accelerometer mailed to them. Of those who completed the informed consent,
92% returned the survey and wore the accelerometer during the first time-point, resulting in
a total sample of 896 participants for the first time point (Timel). To answer the validity
questions of interest, the analysis sample was limited to only those with complete data on
the CHAMPS at Timel. This resulted in a final sample of 870. Table 1 describes this sample
in more detail. Participants were contacted by mail 6 months later to complete a second
survey and wear an accelerometer for the second time point (Time2). Eighty-six percent of
the original sample mailed back the survey and wore the accelerometer at Time2, resulting
in a final sample of 748 with completed assessments at both time points. These individuals
were included in the test-retest reliability analyses.

Measures

Demographic information was ascertained via self-report. This included age, gender, race/
ethnicity, years of education, income, and height and body weight to calculate BMI (kg/m?).
Adult self-report of weight and height are correlated strongly with objectively measured
values.20

CHAMPS—The original CHAMPS includes 41 items related to a variety of activities in
which midlife and older adults tend to engage. In the SNQLS,8 11 items, mostly related to
transportation, were added to the CHAMPS and 1 item was deleted (new and deleted items
are identified in the Online Appendix). Three original CHAMPS items that were not
included in the original scoring but were at the beginning of the survey concerning general
activity and flights of stairs climbed per day were dropped in the interest of parsimony. The
CHAMPS used in SNQLS asks participants to think about the past 4 weeks and report on
the frequency and total amount of time, on average per week, participants engaged in each
activity. Those participants who reported engaging in the activity were asked to select 1 of 6
categories reflecting the amount of time on average they engaged in the activity, ranging
from less than 1 hour per week to 9 or more hours per week. The midpoint of each
category’s range was used to provide an estimate of activity time for each item (eg, 1 to 2.5
hours = 105 minutes per week). The original CHAMPS scoring includes algorithms to
calculate total caloric energy expenditure per week based on “all” activities that would likely
impact health (henceforth referred to as “total meaningful activities™), caloric energy
expenditure per week based on moderate-to-vigorous intensity activity (ie, physical activity
of greater than or equal to 3 METS), frequency per week of engagement in total meaningful
activities (minutes/week), and frequency per week of engagement in moderate-to-vigorous
intensity physical activities (minutes/week). For this study, we added algorithms to calculate
sedentary and light activities. Although we calculated all of the original CHAMPS scores,
we were interested primarily in the average frequency per week (ie, minutes/week)
participants reported engaging in each physical activity intensity level (ie, sedentary, light,
moderate-to-vigorous), as this was most readily comparable to the coding of the
accelerometry data within SNQLS, and similar, datasets.2!
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All CHAMPS items were assigned a MET value based on Stewart et al® and the 2000
Compendium of physical activities.! As in the original Stewart et al paper,® MET values
were lowered for some CHAMPS items (18 based on the current techniques) based on likely
reduced exertion among adults over 65 years old for these activities relative to the general
adult population (see Online Appendix for a full rationale of MET changes for each item).8
In addition, 4 items received different MET values from the original Stewart et al values
based on activity intensity classifications from the 2000 Compendium. Finally, 13 sedentary
and light intensity items that were not originally assigned a MET value and 10 new items
were assigned a MET value. See Online Appendix for more details on each CHAMPS item.

Based on previous work with accelerometry with older adults” and to provide additional
discrimination across the range of light intensity activities, CHAMPS items were
categorized into 2 light intensity levels: low-light (METs>1 and <2) and high-light
(METs>2 and <3). The rationale is that midlife and older adults generally spend a
substantial proportion of their time in a range of light activities, and a relatively small
amount of time in moderate-to-vigorous activities.%19 MET value ranges for each category
were based principally on the 2000 Compendium, in which behaviors were categorized into
sedentary (MET = 1), general light (METs >1 and <3), moderate (METs =3 and <6) and
vigorous (METs >6).

Accelerometry—~Participants also wore an Actigraph accelerometer for 7 days that was
included with each questionnaire packet mailing (mailed 6 months apart). Participants were
asked to wear the accelerometer during waking hours. A follow-up phone call was
scheduled with the participants for the day after they received the accelerometer to review
the key points of the written instructions and to answer any questions. In addition, research
personnel contacted participants at least 1 other time by phone during the week to answer
any questions that may have arisen. Participants were also provided a toll-free number to use
if any other questions arose during the week that they wore the accelerometer. Participants
were asked to wear the accelerometer before filling out the questionnaires; therefore, the 1-
week accelerometry data collection occurred during the 4-week time-span being captured by
the CHAMPS.

The Actigraph (Actigraph, Manufacturing Technology Incorporated, model 7164 and 71256,
Fort Walton, FL) is a small, electronic, uni-axial device that is worn on the waist and
measures activity counts (epoch set at 1 minute for this study). It has been extensively
validated in a variety of populations, including older adults.22-23 Data compliance and
cleaning procedures were consistent with other large-scale cross-sectional accelerometer
studies, %18 such that a) valid hours of data consisted of no more than 45 consecutive ‘zero’
values (interpreted as nonwear time), b) a valid day was defined as at least 8 valid h/day, and
c) participants with less than 5 valid days (using a 30 consecutive ‘zero’ and 10 valid h/day
rule) or less than 66 valid hours across 7 days were asked to rewear the accelerometer.

To date there are no widely accepted accelerometer *“cut points” to differentiate activity
intensity levels specifically for older adults.2 Minutes of moderate-vigorous (>1952 counts/
min) and sedentary (<100 counts/min) activities were calculated based on published cut-
points for adults.2>26 A further refinement of light-intensity activities was established based
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on previous research indicating that high-light activity was more strongly associated with
physical health and psychosocial well-being compared with low-light activity.” As with the
previous study, the distinction between “low-light” physical activity and “high-light”
physical activity was based on Copeland et al,2” which identified an activity count cut-point
that was approximately 1000 counts (ie, 1041 counts/min) for predicting meaningful
amounts of physical activity among older adults. Activity minutes that were above sedentary
but below the Copeland value (ie, > 100 and <1041 counts/min) were identified as low-light
activity. Activity minutes that were equal to or above the Copeland value but below the
traditional adult value of 1952 (ie, 21041 and <1952 counts/min) were identified as high-
light activity. As the CHAMPS includes scoring algorithms for total meaningful physical
activity, an aggregate score of values above the Copeland cut point (ie, 21041) was also
calculated for concurrent validation of the total meaningful activity CHAMPS variable. This
accelerometry value roughly corresponds with all of the activity classified as either high-
light or moderate-to-vigorous intensity activity and is referred to subsequently as high-light/
moderate-to-vigorous intensity activity.

Statistical Analyses

All analyses were completed using SAS Enterprise Guide 4.1 (SAS Institute Inc., Cary, NC,
USA). Summary statistics were calculated for all variables of interest, with means and
standard deviations reported for continuous variables and percentages reported for
categorical variables.

Test-retest reliability of the CHAMPS was assessed by calculating the 1-way single-measure
intraclass correlation (ICC) between study Timel and Time2. The ICC is a better indicator
of stability over time than Pearson product-moment correlations as it measures both the
percent of variance explained by each individual and the mean differences over time.

To assess the validity of the CHAMPS, scales from the CHAMPS and accelerometry were
compared using Spearman rank-order correlations because of nonnormal distributions for
the majority of the CHAMPS and accelerometry variables. To explore possible over-
reporting on the CHAMPS, Bland-Altman Plots comparing accelerometry and CHAMPS
were used.?8 A Bland-Altman plot displays the difference between 2 scales on the same
metric (eg, min/wk for this study) compared with the average value of the 2 scales.
Accelerometry has been shown to under-represent total energy expenditure,2? which is
partially attributable to misclassification of low impact moderate-to-vigorous intensity
activities (eg, bicycling) as sedentary or light activity.30 As neither the CHAMPS nor the
accelerometer are “gold standards” for sedentary and light intensity activity, these plots are
best interpreted as giving evidence for concurrent rather than criterion validity.

The highest response option for the CHAMPS is 9 or more hours per week. This may limit
the CHAMPS in assessing sedentary and low-light activities that often are engaged in for
more than 9 hours per week (eg, television viewing). Based on this, the percent of
participants who reported the highest possible option for the CHAMPS was reported as an
indicator of the number of participants within the current sample who chose that category
for sedentary and low-light activity.

J Phys Act Health. Author manuscript; available in PMC 2016 February 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hekler et al.

Results

Page 7

To examine possible double reporting, CHAMPS items that appeared susceptible to
potential double reporting (eg, walking fast/briskly versus walking up hill; heavy housework
versus light housework) were paired, resulting in 10 item-pairs (see Table 3). Data were
coded to reflect different response options (see Table 3). We were primarily interested in the
number of participants who reported engagement in 2 similar activities for both the same
category of minutes and an equal number of times per week. Although not an ideal indicator
of double-reporting, we hypothesized this could be indicative of potential double reporting.
T-tests comparing participants who may have double-reported based on our coding to those
who did not double report on accelerometry-based physical activity was done to test the
validity of the double-reporting algorithms.

Table 1 reports basic demographics of the sample. Test-retest reliability estimates of the
CHAMPS indicated acceptable 6-month stability for the low-light (ICC = 0.70), high-light
(ICC = 0.68), moderate-to-vigorous duration (ICC = 0.66), total meaningful activity
duration (ICC = 0.69), moderate-to-vigorous physical activity caloric expenditure (ICC =
0.61), and total meaningful activity caloric expenditure (ICC = 0.64) variables and
somewhat lower 6-month stability for the sedentary variable (ICC =0.56).

Table 2 reports Spearman rank-order correlations between CHAMPS and accelerometer
variables. Results indicated the strongest correlation between the CHAMPS moderate-to-
vigorous caloric expenditure (p = 0.40, P < .001) followed closely by the CHAMPS total
meaningful activity caloric expenditure (p = 0.39, P < .001), moderate-to-vigorous intensity
duration (p = 0.39, P < .001), and total meaningful activity duration (p = 0.38, P <.001)
variables when correlated with the accelerometry-based high-light/moderate-to-vigorous
intensity activity variable. A moderate and significant correlation between the CHAMPS
and accelerometer moderate-to-vigorous variables (p = 0.37, P < .0001) was observed,
consistent with previous research.22 The CHAMPS and accelerometry high-light variables
had a moderate but slightly weaker correlation (p = 0.27, P < .0001). Correlation between
the CHAMPS and accelerometer values for sedentary was significant but low (p = 0.12, P
< .001). Finally, there was no significant correlation between the CHAMPS low-light
variable and the accelerometry-derived low-light variable (p = 0.06, P =.10).

Figure 1 shows Bland-Altman Plots comparing the CHAMPS and accelerometry. The
Bland-Altman Plots showed wide differences in estimates between accelerometry and
CHAMPS activity time on all variables. In particular, the CHAMPS indicated fewer
minutes/week of sedentary (Mgis=—2841.6 min/wk; 95% CI = —4476.7 to —1206.5 min/wk)
and low-light activity (Mgig= —472.7 min/wk; 95th Cl = -1937.2 to 991.9 min/wk) and more
minutes of high-light (Mg;s = 395.5 min/wk; 95% CI = -346.2 to 1137.2 min/wk),
moderate-to-vigorous (Mg = 222.4 min/wk; 95% CI = —-402.9 to 847.5 min/wk), and total
activity (Mgjg= 617.8 min/wk; 95% CI = -504.1 to 1739.7min/wk) activity relative to
accelerometry.

Examination of the plots suggests that the discrepancy between CHAMPS and
accelerometry on the moderate-to-vigorous (Panel D), high-light activity (Panel C), and total
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activity (Panel E) variables was more pronounced among persons who reported being the
most active (in the direction of over-reporting on the CHAMPS). No noticeable discrepancy
between the 2 assessment modes was observed between measures by activity level for low-
light activity (Panel B). Further, the discrepancy between the CHAMPS sedentary items
relative to accelerometry (Panel A) appeared to be more pronounced as participants reported
being more sedentary (in the direction of underreporting on CHAMPS).

Table 3 reports descriptive statistics on individual items of the CHAMPS. The highest
possible response option on the CHAMPS (ie, 9 or more hours) was reported for 37.2% of
participants on the watching television item, and 28.9% of participants on the reading item.
Over half (51.8%) of participants responded with 9 or more hours on at least 1 sedentary
item. The percent of participants responding with the highest possible response on at least 1
item within an intensity category diminished as intensity increased, with 35.5% for low-
light, 10.2% for high-light, and 4.9% for moderate-to-vigorous activity.

Table 4 reports frequencies and percentages of responses for sets of CHAMPS items
suspected of being vulnerable to double reporting (eg, walking fast versus walking
leisurely). When looking at individuals who responded affirmatively to at least 1 activity,
some individuals reported the same category of minutes per week and the same number of
times per week for 2 similar activities across several of the item sets, including golfing with
a cart versus golfing while carrying clubs (13.2% reported the 2 items similarly), walking
fast versus walking leisurely (8.6%), heavy versus light gardening (8.2%), heavy versus
light house work (6.1%), walking leisurely versus walking for errands (5.4%), and aerobic
machines versus stair machines (5.4%).

Aggregation of these data revealed that 21.3% of participants reported the same category of
minutes per week and the same number of times per week on at least 1 item-pair. Individuals
who may have double-reported also had significantly more minutes of moderate-vigorous
activity based on accelerometery compared with those individuals that did not double-report
on any items [t(848) = —2.45, MPR = 105.0 + 132.4 vs. MNOIDR =82 1 + 105.1]. Further,
younger participants (ie, those between the ages of 66 and 69 years) were more likely to
respond similarly to related items compared with older participants (ie, 30.3% of 66—69 year
olds reported similar values on 1 or more items relative to 19.7% of 70-79 year olds and
15.7% of 80+ year olds, ¥2 = 15.5, P < .001). In addition, men were more likely to report
similar values than women (ie, 27.1% and 16.8% reported similarly on 1 or more item pairs,
respectively, ¥2 = 13.3, P< .001). No significant differences in the tendency toward similar
reporting were found based on education (P = .89) or race/ethnicity (P = .07).

Discussion

The main contribution of the current study was to develop and evaluate new measures of
sedentary behavior and light intensity activity from the CHAMPS survey that are tailored for
older adults. Results generally indicated acceptable reliability for the CHAMPS sedentary,
low-light, high-light, moderate-to-vigorous, and total meaningful activity scales.
Comparisons with accelerometer data indicated acceptable concurrent validity for the
previously validated moderate-to-vigorous scales and total meaningful activity scales that
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were similar to previous studies.3! Results suggested that the new high-light duration scale
was significantly correlated with accelerometry, albeit with a slightly weaker correlation.
There was poor concurrent validity for sedentary and low-light scales.

These results suggest that the CHAMPS moderate-to-vigorous duration and caloric
expenditure, total meaningful activity duration and caloric expenditure, and high-light
variables are all reliable and valid methods for scoring the CHAMPS. The addition of the
“high-light” scoring method to the CHAMPS could prove useful for future epidemiologic
studies and intervention trials among older adults. As indicated by previous research, high-
light intensity activity appears to have positive health benefits on physical health and
psychosocial well-being after controlling for moderate-intensity physical activity and
sedentary behaviors.” This finding suggests that interventions among older adults may not
need to promote moderate-to-vigorous intensity activity but instead could gain similar health
benefits by targeting only high-light intensity activity. This might be a particularly fruitful
area for intervention research among older adults as this group already spends a significant
portion of time in light intensity activity and thus an intervention to promote increased high-
light activity may be easier for older adults to adopt and maintain.

The weak concurrent validity results for the sedentary and low-light measures may be at
least partially attributable to the ceiling effect observed for several sedentary and low-light
activities (eg, respondents could not report doing television viewing, reading, or driving for
more than 9 hours per week due to the formatting of the CHAMPS). Approximately half of
participants reported the highest possible response option on at least 1 sedentary item and
one-third of participants reported the highest possible response option for low-light
activities.

Bland-Altman plots showed that participants tended to report more moderate-to-vigorous
and high-light activity and less low-light and sedentary activity than that measured by
accelerometry. These results are consistent with other studies suggesting self-report
measures may misrepresent absolute levels of activity,1% including over-reporting of
moderate activity compared with accelerometry.18 One explanation for the absolute
differences in sedentary minutes between the CHAMPS and accelerometry measures is that
the CHAMPS under-represents the activities individuals do while sedentary. As the
CHAMPS was not originally intended to assess sedentary behavior systematically, more
items may need to be added to the measure to fully assess sedentary behavior (eg, relaxing,
or listening to music). More importantly, the observed ceiling effects observed within the
sedentary scale should be addressed. Potential improvements would be to expand the
response options to include higher values or rewriting the CHAMPS with an open-ended
response option, as is currently available for other physical activity self-reports (eg, the
Seven-day Physical Activity Recall,32 International Physical Activity Questionnaire33).

To examine the potential impact of using an open-ended response option instead of the
categorical option, we completed a small pilot study with 14 community-dwelling adults
ages 50 years and older (mean age = 63.4 + 7.4). Participants completed 2 versions of the
CHAMPS on 2 consecutive days with the order of administration randomized. One version
was the traditional CHAMPS using the categorical response option and the other version
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asked participants to state “how many hours per week” they participated in an activity (eg,
walking fast/briskly) with an open-ended response option. Participants reported significantly
more sedentary and low-light activity on the open-ended version compared with the
categorical version (Sedentary: Open-ended = 2413.1 + 1501.1 min/wk vs. Categorical =
1393.9 + 328.4 min/wk. Low-light: Open-ended = 2683.2 + 1577.7 min/wk vs. Categorical
=1714.3 + 497.5 min/wk). Although it did not reach statistical significance in this small
pilot, the open-ended response option produced lower reports of moderate-to-vigorous
activity (Open-ended = 427.8 + 334.6 min/wk vs. Categorical = 548.6 + 436.9 min/wk).

Pilot study results, coupled with results from the larger investigation indicating the
CHAMPS may underestimate sedentary and low-light activity and overestimate moderate-
to-vigorous activity relative to accelerometry, suggest that changing the CHAMPS to an
open-ended response option may make the CHAMPS more useful in assessing absolute
levels of activity. As this specific recommendation is based on a small pilot study, additional
empirical validation and reliability testing using a larger, more diverse sample is required
before any conclusions can be drawn. Some groups of older adults may find it difficult to fill
out the open-ended option, although no differences in perceived difficulty or the amount of
time to complete the survey were found in the pilot study.

Another explanation for the apparent overestimation of moderate-to-vigorous intensity
activity and underestimation of sedentary behavior is that self-report measures are poor
indicators of absolute levels of physical activity.1®16 Indeed, results from the Bland-Altman
plots suggest that the CHAMPS is poor at estimating absolute levels of physical activity at
all intensities, assuming that accelerometry is a better indicator of absolute physical activity.
Therefore, the CHAMPS should likely not be used to estimate absolute levels of physical
activity. Previous research on the CHAMPS, however, indicates that the CHAMPS does
consistently correlate with other measures of physical activity including a Mini-Logger 2000
(a device that measures both activity and heart rate),31 V02-max,3* fitness tests (eg, chair
stands, 6-min walk),31:35:36 accelerometer,23 other self-reported physical activity
measures,3137 and self-reported health measures.3138 In addition, the CHAMPS has been
used successfully within clinical trials and thus is sensitive to small but meaningful
changes.83940 Taken together with the present findings, these results suggest that, although
the CHAMPS should likely not be used as an absolute indicator of physical activity, it does
function well as an indicator of relative physical activity.

Both gardening and household activities were commonly reported in this cohort, and other
studies suggested these kinds of routine or instrumental forms of activity are subject to over-
reporting.13 As part of the pilot activities referred to above, 16 participants were asked to
describe in more detail their activities during gardening and household activities. Responses
suggested these items tended to be over-reported unless follow-up questions were asked.
Many participants revised their estimations of time spent in these activities downward in
response to probes by the interviewer. If these pilot results are representative, it may be
preferable to reword the gardening and housework items. For example, a caveat such as,
“please count events in which you are engaging in the activity for at least 10 minutes at a
time,” or “please include only time when you are actively engaging in this specific activity”
may help to reduce over-reporting on these items (such probes were used by the interviewer
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to reduce over-reporting in the pilot). Other options would be to offer a more inclusive list of
heavy household and heavy gardening activities so as to reduce estimations about activities
that a participant may perceive as strenuous but are not listed as such in the 2000
Compendium. These suggestions require further empirical examination.

Analysis of selected matched-pairs of items for possible double reporting suggested that 1 in
5 participants in the larger investigation may have double reported but only on 1 of the
selected item pairs. Participants who may have double-reported were also more active based
on accelerometry and were younger men. These results suggest that participants may simply
have been more active, indicating that double-reporting may not be a serious problem within
the CHAMPS. Nonetheless, more refined methods for examining double-reporting (eg,
detailed querying following completion of the survey) are required before any definitive
conclusions can be drawn.

Limitations and Strengths

There are several limitations to this study. One concerns the use of existing data to
investigate attributes of the CHAMPS, as opposed to a study specifically designed to
evaluate new CHAMPS scores and improve the method in a more controlled manner. There
are known limitations to the use of accelerometers to assess light intensity activity.!
Therefore, accelerometry is not a true “gold standard” indicator of light activity and thus the
correlations between accelerometry and the CHAMPS should be interpreted with caution.
Although the present distinction between low-light and high-light activity was based on
previous work by Copeland et al 27 the Copeland cut-point, which is approximately half of
the conventional moderate-to-vigorous “Freedson” cut-point,25 was developed as an
indicator of moderate-to-vigorous activity, not light intensity activity. Nonetheless, previous
research that linked light intensity activity to health outcomes defined light activity as
activity that was greater than sedentary and less than the Freedson count point.2 Therefore,
the Copeland cut-point, although not originally defined as identifying “high-light” activity,
may nonetheless be a good indicator for differentiating low-light and high-light as it is
consistent with prior definitions of light activity.2 This conclusion is further supported by a
recent study that examined the relation of different activity intensities to health outcomes,
which used the Copeland cut-point to differentiate between “low-light” and “high-light”
activity.’

The current study also has several strengths. The large sample size was drawn from 2
regions of the country, thus increasing generalizability of results. The sample included a
large number of 80+ year old participants (n = 235), an age group that is often difficult to
study. As is evident in Table 1, participants had a wide range of income and educational
backgrounds, further improving generalizability. CHAMPS and accelerometer data were
carefully matched by intensity, enhancing the validity analyses.

Conclusions

Results from the current study suggest the CHAMPS can reliably assess sedentary to
moderate-to-vigorous activity in a diverse sample of older adults, and the moderate-to-
vigorous activity and total meaningful activity variables were validated by accelerometry at
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the levels typically observed in other investigations. A new finding was the CHAMPS
“high-light” scoring procedure appears to be a reliable and valid way of scoring the
CHAMPS that may prove useful for future intervention trials that focus more exclusively on
“high-light” physical activity and epidemiologic studies examining health impacts of
activities of various intensities. CHAMPS and accelerometry variables were found to be
only weakly associated for the sedentary and low-light variables, suggesting that, in its
current form, the CHAMPS should not be used to assess sedentary and low-light activity.
This finding is not unexpected, given that the CHAMPS was not originally developed to
measure these 2 categories of activity behavior. It is possible that more precise estimates of
sedentary behavior and physical activity could be captured using an open-ended response
format, as well as additional items for sedentary behavior, but this would need to be
empirically evaluated. Results further indicated that the CHAMPS may significantly
overestimate moderate-to-vigorous intensity activity and underestimate sedentary behaviors.
Based on this, the CHAMPS is likely best used as a relative indicator of physical activity
rather than an absolute indicator. Overall, results from this study confirmed the validity of
the CHAMPS for moderate-to-vigorous and total meaningful activity, as well as highlight
activities—the latter consisting of activities in which older adults regularly engage, making
them an important target for future study.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Bland Altman plots: A) Sedentary behavior: B) Low-light activity: C) High-light activity.
Bland Altman plots: D) Moderate-to-vigorous activity; E) Total meaningful activity (ie,
high-light and moderate-to-vigorous activity).
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Table 4

Comparison of Responses to CHAMPS Items Suspected of Double-Reporting

Page 22

Only participants that responded affirmatively to at least 1

Full sample of the 2 items in the pair

Equal min,

unequal # Equal min, Equal min, unequal # Equal min, equal #
CHAMPS items compared times/wk equal # times/wk times/wk times/wk
Talk vs visit with friends 223 15 224 15
Talk vs play a game 6.2 0.2 6.4 0.2
Walk fast vs walk leisurely 4.7 6.8 6.0 8.6
Walk fast vs walking uphill 0.0 0.0 0.0 0.0
Walk leisurely vs errand walking 9.2 43 117 5.4
Golf w/cart vs golf carry clubs 0.1 0.8 1.9 13.2
Aerobic mach, vs stair machine 0.5 1.2 2.2 5.4
Aerobic machine vs aerobics 0.5 0.8 2.6 4.5
Heavy vs light gardening 6.4 5.4 9.8 8.2
Heavy vs light housework 6.3 5.2 7.4 6.1

Note. All above values are percents of the given sample (ie, either the full sample or only a subsample of participants that responded affirmatively
to at least 1 of the 2 items in the item-pair).
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