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Abstract
Purpose—To determine if respondents share researchers’ understandings of concepts and questions
frequently used in the assessment of usual physical activity behavior.

Methods—As part of On the Move, a study aimed at reducing measurement error in self-reported
physical activity (PA), we conducted cognitive interviews with 19 men and 21 women, ages 45-65,
regarding their responses to the PA questionnaires used in two large, population-based studies, LACE
(Life After Cancer Epidemiology) and CMH (California Men’s Health Study). One questionnaire
asks about the frequency, duration, and perceived intensity of a range of specific activities in several
different domains over the past 12 months. The second questionnaire asks about frequency and
duration of specific, mostly recreational activities, grouped by intensity (i.e., moderate or vigorous)
over the past 3 months. We used verbal probing techniques to allow respondents to describe their
thought processes as they completed the questionnaires. All interviews were tape-recorded and
transcribed, and the transcripts were then analyzed using standard qualitative methods.

Results—Cognitive interviews demonstrated that a sizable number of respondents understood
“intensity” in terms of emotional or psychological intensity, rather than physical effort. As a result,
the perceived intensity with which a participant reported doing a specific activity often bore little
relationship to the MET value of that activity. Additionally, participants often counted the same
activity more than once, overestimated work-related PA, and understood activities that were grouped
together in a single category to be definitive lists rather than examples.

Conclusion—Cognitive interviews revealed significant gaps between respondents’ interpretations
of some physical activity questions and researchers’ assumptions about what those questions were
intended to measure. Some sources of measurement error in self-reported PA may be minimized by
additional research that focuses on the cognitive processes required to respond to PA questionnaires.
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INTRODUCTION
A large body of epidemiological literature demonstrates that regular physical activity (PA)
leads to numerous health benefits, including reduced risk of cardiovascular disease, type 2
diabetes, colon cancer, breast cancer, and osteoporotic fractures, and improved mental health
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and physical and cognitive function (16,17,19,21,24,32,35,38). However, assessment of PA
has been based largely on self-report, which is always subject to recall error (18). Even though
many physical activity recalls and questionnaires rank individuals reasonably well and have
an acceptable degree of established validity (13), they suffer from some amount of
measurement error that may lead to misclassification. As a result, the magnitude of the observed
protective associations between PA and health outcomes are likely to be underestimates (6).

During the past decade, significant efforts have been undertaken to improve assessment of
physical activity. In addition to the rapid development of objective approaches to PA
measurement (i.e., accelerometers, pedometers, and various types of physiological
monitoring), attention has been focused on improving the specificity of data collected with
self-report instruments. For example, it is now widely recognized that many early PA surveys
were not comprehensive enough to measure physical activity accurately in specific subgroups,
including women, the elderly, and racial/ethnic minorities (1,22). The addition of survey items
relevant to household and caregiving activities or to culturally-specific activities was intended
to reduce the amount of misclassification and promote greater precision in estimates of
association (4). Similarly, the emphasis on assessing moderate, “lifestyle” PA, such as walking
and other activities related to transportation or daily routine (32), allows for more accurate
observation of inter-individual variability, particularly among the large segment of the
population that does not engage in exercise per se (31).

Less attention has been paid to respondents’ comprehension of physical activity questionnaires,
and there is a relative paucity of evidence that PA questionnaire items are understood by
respondents in the way intended by researchers. In the current study, we conducted cognitive
interviews with participants as one component of a pilot study for On the Move, a project
designed to quantify measurement error in PA questionnaires used in two large cohort studies.
The specific aims of the current study were to document respondent comprehension and
interpretation of PA survey questions, and, based on these data, to design improved PA
questionnaires that are less susceptible to response errors.

METHODS
Study Sample

The sampling frame for the pilot study was composed of male and female members of the
Northern California Kaiser Permanente Medical Care Program (KPNC) between the ages of
45-65, living in reasonable proximity to the research clinic in Oakland, CA. KPNC is the
nation’s oldest and largest non-profit integrated health care delivery system and provides care
to over 3.2 million people in Northern California (approximately 30% of the population).
Individuals were randomly selected from the sampling frame, screened for eligibility, and
recruited into the study until the targeted sample size for the cognitive interviews (N=40) was
reached. Out of 74 individuals successfully contacted by telephone, six were excluded because
of a language barrier, five were excluded for medical conditions that might preclude
participation in normal levels of physical activity, and 23 (36.5% of eligible individuals)
declined participation. The remaining 40 (19 men and 21 women) completed the cognitive
interviews. Participants were offered $35 for completion of the study, and all signed an
informed consent document. Study protocols were approved by the KPNC Institutional Review
Board.

Cognitive Interviews
Cognitive interviewing is a methodology for eliciting the thought processes behind
respondents’ answers to survey questions that involves respondents completing a questionnaire
and discussing their answers and the ways in which they arrived at them (37). According to
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Willis, there are two primary methods of cognitive interviewing, “think aloud” and “verbal
probing.” In the former method, respondents are asked to think out loud as they are answering
a particular question so as to relay the processes of their thinking in real time. With verbal
probing, respondents answer a single question or series of questions and are then immediately
asked about how they arrived at their answers. With both approaches, interviews are usually
tape-recorded and transcribed, and then analyzed using qualitative methods.

For this study, we used verbal probing techniques that included a number of pre-determined,
structured questions, such as “How hard was it for you to answer this question?” and “How
sure are you of your answer?” that were asked of the participants at the end of each page of
the questionnaire and that referred back to each of the questions on that page (structured
questions are available at www.dor.kaiser.org/studies/otm/index.shtml). Three experienced
interviewers familiar with physical activity questionnaires were trained by an investigator (AA)
with expertise in cognitive interviewing techniques and qualitative analysis to ask the
structured questions and also to create and use probes to elicit additional details. Particular
attention was focused on questions that required participants to judge the intensity of their
activities and questions that asked them to quantify physical activity. Half of the participants
were randomly assigned to complete the interview for one questionnaire, while the remaining
half completed the interview for the second questionnaire. Each interview lasted between an
hour and an hour and a half.

Source Questionnaires
The two questionnaires that were evaluated were the LACE (Life After Cancer Epidemiology)
Physical Activity Questionnaire (PAQ) and the PA questions from the California Men’s Health
Study (CMH) survey. LACE was funded by the National Cancer Institute (NCI) to examine
behavioral factors and breast cancer recurrence, and the CMH Study was funded by the
California Cancer Research Program to investigate etiologic factors related to prostate cancer.
Both questionnaires may be viewed at www.dor.kaiser.org/studies/otm/index.shtml.

The LACE PA questionnaire, which is a 10-page scan-able form consisting of 56 items that
takes about 15-20 minutes to complete, is formatted like a food frequency questionnaire. It is
modeled loosely after the Arizona Activity Frequency Questionnaire (AAFQ), which was
validated against doubly labeled water (28). Respondents are asked to select, from a long list
of specific activities, those activities in which they participated at least once a month over the
past 12 months. They are also asked to indicate, with categorical responses, the frequency,
duration, and intensity with which they engaged in each activity. The response categories for
frequency range from “never or less than 1 time per month” to “more than 5 times per week,”
and the response categories for duration range from “less than 15 minutes” to “61-90 minutes.”
To assess intensity, respondents are asked, “When you did this activity, did your heart rate and
breathing increase?”, and the response categories are “not at all or very little,” “a medium
amount,” or “a large amount.” The activities are grouped by domain (work-related, home/
caregiving activities, recreational activities, and transportation), allowing for calculation of
domain- and/or intensity-specific summary variables in units of MET-hrs/week. METs
(metabolic equivalents) are measures of absolute intensity that are independent of body weight
(1 MET is approximately equal to 1 kcal/kg/hr).

The CMH questionnaire, which is a 4-page scan-able form consisting of 22 items that takes
less than10 minutes to complete, assesses mostly sports and exercise over the past three months
with questions adapted from the CARDIA Physical Activity History (PAH), an instrument that
has reasonable indirect validity by showing the expected relationships with aerobic capacity
and percent body fat (13,14) and strong inverse relation with most cardiovascular risk factors
(27). Activities are categorized as either moderate (3-6 METs) or vigorous (>6 METs) intensity,
and activities with similar MET values (e.g., softball, volleyball, and shooting baskets) are
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grouped together. Running or jogging, road or mountain biking and swimming laps are listed
as vigorous activities, and “leisurely” jogging, biking or swimming are listed as a single
category under moderate activities. For each activity or group of activities, respondents indicate
the frequency and duration of participation, and summary scores in MET-hrs/week are derived
for total recreational activity, vigorous recreational activity, and moderate recreational activity
by multiplying assigned MET values by duration and frequency and summing over all
activities. The response categories for frequency and duration are the same as those on the
LACE questionnaire. The CMH questionnaire also includes two questions about hours per day
of sedentary behavior, and seven items related to occupational activity taken from the Baecke
Physical Activity Questionnaire (7).

Data Analysis
All interviews were tape-recorded and transcribed, and transcripts were coded and analyzed
using standard qualitative methods (8,20). First, each transcript was reviewed to develop major
themes and sub-themes relevant to cognitive processes required to respond to survey questions,
namely comprehension and interpretation of questions, recall of relevant information, and
quantification and synthesis of recalled information into appropriate responses. The questions
we initially asked respondents were designed to elucidate these processes for issues related
specifically to definitions of intensity, understandings of differences and similarities among
specific physical activities, and estimations of frequency and duration of daily, weekly and
seasonal activities. Individual codes were then developed by assessing commonalities among
respondents’ answers within each of the themes and sub-themes, and all transcripts were coded
accordingly. In the small number of cases in which coding disagreements arose, we resolved
them by coming to consensus among the two study investigators (AA and BS).

RESULTS
Respondents represented a range of socio-demographic characteristics but were predominantly
African American (27%) or white (57%), employed more than 20 hours a week, economically
stable, and well-educated (Table 1).

Analysis of the cognitive interviews revealed a number of problems with the PA questionnaires,
including: 1) definitions of intensity; 2) estimation of work-related PA; 3) inclusion of the same
activity in different domains; 4) generalizing from examples of specific activities; and 5) use
of a reference group. These problems are described in more detail below.

Definitions of intensity
Although increased heart rate and respiration are commonly used as cues for estimating
intensity of PA, and are explicitly used to describe intensity on the LACE questionnaire, some
respondents did not define intensity in this way. Many respondents volunteered sweating,
fatigue and/or muscle soreness as more meaningful indicators of physical intensity. For
example, in defining intensity, one woman responded, “I just think of myself all sweaty and
putting all the energy out there.” Another woman defined vigorous activity as causing her to
pant and become exhausted. Almost all the men mentioned sweating as an indicator of vigorous
physical exertion. For respondents who included increased heart rate and respiration as markers
of intensity, they often only responded that way after being queried by the interviewer.

For most participants, there was little distinction between moderate and leisurely activities.
Two respondents, a man and woman, even rated leisurely activity as more strenuous than
moderate activity. An interchange between the interviewer and the male respondent went as
follows:
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Q: How do you define intensity if you’re walking to get somewhere, as opposed to
walking for exercise?

A: I define it as leisurely. I wouldn’t normally use “moderate” as part of my
vocabulary, because, to me, “moderately” is slower and more guarded than
“leisurely.”

The most surprising finding related to intensity was that seven respondents (17.5%) interpreted
the term almost exclusively in terms of psychological intensity or the sense of pleasure they
derived from the activity. As a result, these women and men rated an activity that typically has
low physical intensity, such as board games or attending a concert, as having “high intensity.”
For example, one woman stated:

Q: Where you indicated intensity, it says, “When you did this activity, did your heart
rate and breathing increase?” You put “Yes, a large amount” for sewing and for
reading and for all these activities.

A: Right.

Q: How did you get to this answer?

A: Because it’s something I enjoy. You know what I mean?

Q: So when you’re thinking of intensity, you’re thinking more of how much you
enjoy it? Is that what you’re thinking? (emphasis in original)

A: Which also increases your heart rate and all of that, because you perk up.

Estimation of work-related physical activity
Both questionnaires ask about the amount of time spent sitting, standing, walking, lifting heavy
loads, use of heavy equipment, and stooping or bending, during the work day. Doing heavy
manual labor was asked on the LACE questionnaire, and sweating from exertion was asked
on the CMH questionnaire. On the CMH questionnaire, respondents were asked if they did
each of the above activities “never, seldom, sometimes, often, or always.” On the LACE PAQ,
respondents were asked if they did these activities “never or less than 1 hour/day, 1-2 hours,
more than 2 hours to 4 hours, more than 4 hours to 6 hours, more than 6 hours to 8 hours, and
more than 8 hours.”

Respondents often found these questions confusing, in part because of the difficulty in
quantifying the amount of time they spend on each of these activities on a typical workday. In
addition, some respondents had difficulty understanding the activities as distinct; they pointed
out that walking cannot be done without standing. It also was confusing for individuals whose
work involves walking, but not walking that they thought could reasonably be interpreted as
exercise. For example, a male teacher said:

“You’re standing and walking [in the classroom]. There’s a little something in
between there, too. But not like I’m doing an aerobic walk down the road. Doing a
power walk is different than walking around in a classroom.”

Finally, many sedentary office workers appeared to overestimate the amount of time they spent
walking or standing since the walking they described was to the copy machine or to a
colleague’s office.

Inclusion of the same activity in different domains
Respondents often double-or triple-counted the amount of time they spent walking and cycling,
and occasionally, running or jogging. This was because the LACE questionnaire included
walking in several different domains (e.g., walking the dog in caregiving activities, walking
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for exercise/pleasure at a brisk pace, and walking for exercise/pleasure at a leisurely pace in
recreational activities, and walking for transportation). Both questionnaires also included
walking in the questions about work activities. The LACE PAQ also listed biking twice, once
under recreational/sports activities, and once under transportation, as did the CMH
questionnaire, once as “leisurely biking” under moderate activities, and once as “road or
mountain biking, stationary biking or spinning” under vigorous activities. Nearly a third of the
respondents told us that, even though they were aware that they had already reported their
walking or biking in a previous category, they would report it again if the category seemed to
describe their situation. Occasionally respondents expressed frustration or confusion with the
repetition.

Generalizing from examples of specific activities
On the original LACE PAQ, several items were grouped together into a general category and
then described in more detail by a series of examples (e.g., “light yard work” was exemplified
as planting, pruning, weeding, etc.). The intent was to provide a sense of the activities that were
included in the categories, but not to provide an exclusive, comprehensive list. However, almost
half of the LACE respondents thought these lists were too long, and, occasionally, that the
activities were exclusive rather than a series of examples. Sometimes, individuals tended not
to notice all the listed items because the examples were too numerous. In contrast, some
respondents wanted to report behaviors that were not specifically listed and were unsure
whether, for example, sewing could be included with arts and crafts projects or plumbing
included with carpentry. Respondents were confused by these omissions and unclear if these
activities “counted.”

Use of a Reference Group
The CMH questionnaire included the following standard global question: “In comparison with
other people your own age and sex, do you think your work for pay or as a volunteer is
physically: much heavier, heavier, about the same as, lighter, much lighter?” Despite the
documented ability of this question to rank individuals in terms of known health and
demographic correlates of physical activity (29), some women and men compared themselves
to people in general, regardless of gender, while others simply limited themselves to co-workers
or people in the same profession/job category or workplace. Several respondents were simply
baffled by the question and did not know how to answer. One man stated:

“I have no idea how to answer the last question. No idea (emphasis in original). Do
you need me to put an answer there?”

Still another man compared himself to his wife, and, notably, discussed the heaviness of his
work in psychological terms:

A: I think of the number of hours I work, and I think of the daily grind. Like, maybe
you don’t go and lift so much each day, but when I think of the daily grind of the
work…I mean, everybody has a hard job, and you feel funny when you think that
your workload is much heavier. But I’m thinking of the grind of having to do it every
single day, (emphasis in original) and occasionally get a day off. That’s why I said
that.

Q: So you said much heavier. And were you thinking of the lifting?

A: No.

Q: You’re thinking more the length of hours that you work?

A: Yes. But I think probably, if I was honest, everybody feels that their job is very
difficult.
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Differentiation of walking, hiking, jogging, and running
This was one area in which the respondents’ definitions were largely, although not totally,
congruent with the definitions used by researchers. Almost all respondents understood “brisk
walking” to mean walking fast, and often fast enough to increase heart rate and respiration and
cause sweating or muscle fatigue, which constituted “exercise” for many respondents. For some
people walking at a pace of three to four miles per hour was a meaningful statement in terms
of defining brisk walking, but for many it was not. For one woman, brisk walking was walking
at two miles per hour. On the other hand, some regular walkers were very strict in their
definitions; one woman defined brisk walking as a 15-16 minute mile, and she was aware that
she walks a 17 minute mile. Leisurely walking, in contrast, often was defined comparatively,
as slower than brisk walking. It also was defined by some as not constituting exercise, and
taking place when there is no rush to get anywhere, or not having any kind of goal in mind,
other than socializing and conversation.

Respondents generally were able to differentiate walking from hiking and jogging from
running. Nearly all the respondents described walking as taking place on paved surfaces and
hiking taking place on unpaved terrain. Hiking also typically was seen as more strenuous,
because it requires maneuvering around obstacles, more hilly terrain, and more careful
footwork. Hiking was also often seen as taking more time than walking. Running and jogging
were almost as distinct in respondents’ minds as were walking and hiking, with almost all
participants perceiving running to be faster than jogging. However, two individuals said that
running and jogging are basically the same or that the terms could be used interchangeably.

Questionnaire revisions as a result of cognitive interviews
As a result of the feedback we received from respondents, we substantially revised a number
of items on the LACE PAQ and in the CMH questions. Although data collection for both LACE
and CMH were completed several years prior to the current study, the revised versions of the
questionnaires are currently in use in the On the Move study and are available for use by other
researchers. Both revised questionnaires may be viewed at
www.dor.kaiser.org/studies/otm/index.shtml. Tables 2 and 3 below summarize the changes for
CMH and LACE respectively.

DISCUSSION
The cognitive interviews reported on in this study strongly suggest that some questions and
wording frequently used in PA questionnaires may be understood by respondents in ways
unintended by researchers. Respondents typically expressed difficulty with definitions of
intensity, estimation of work-related physical activity, differentiation of similar activities in
different domains, understanding lists of activities as examples rather than definitive
categories, and comparison of their own behavior to a reference group. The confusion and
misunderstanding expressed by the respondents, especially in such key areas as intensity,
frequency, and duration support the importance of using cognitive interviewing techniques in
the design and/or revision of PAQs.

The one area in which respondents’ did not experience difficulty was defining walking, hiking,
and running. This may be because these activities are so commonly experienced that their
meaning is widely shared and broadly accessible. To improve the comprehension of various
items in the other areas, we attempted to mimic this more naturalistic terminology. For instance,
as summarized in Tables 2 and 3, we replaced the word “intensity” and the use of “moderate”
and “vigorous” to describe intensity, with the term “physical effort” and, in the CMH
questionnaire, with descriptors of effort as either “hard,” “somewhat hard,” or “not at all hard.”
We also eliminated descriptors of walking and cycling as either “leisurely or brisk” and
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“moderate and strenuous” and simply asked about those activities in general, letting the
respondent tell us, in addition to frequency and duration of participation, how hard the physical
effort was for them (response categories for effort were “not at all hard”, “somewhat hard”, or
“very hard”). Although this may introduce an additional source of error due to factors that
affect perception of intensity, it avoids presenting respondents with the difficult cognitive task
of determining whether the walking or cycling they do is “moderate” or “vigorous” or both
and then figuring out how much time is spent in the same activity but at different intensity
levels. It also allows researchers the flexibility of either using standard MET values for these
activities or adjusting the standard MET value of a given activity (2) either up or down,
depending on the participant’s reported intensity with which it was performed. In addition, we
revised the wording of intensity questions on the LACE questionnaire so that more vigorous
intensity activities were described according to the cues more commonly used by respondents
(i.e., sweating, as well as increases in heart rate and breathing).

Problems with the terminology of intensity may arise because intensity can be considered in
either relative or absolute terms. As others have discussed (32,36), relative intensity depends
on several characteristics of the individual, such as age and fitness level, and an activity that
feels hard for one individual may only be perceived of as a moderate activity by another. In
contrast, the absolute intensity of an activity standardizes the energy cost of activity and may
be more relevant in terms of physiological responses and health outcomes. Although
measurement error occurs in the assessment of both relative and absolute intensity, the
magnitude of that error may be minimized by using terms to describe intensity that are
meaningful to a wide range of people.

We also made revisions to questions about work-related physical activity. Because most
respondents seemed to overestimate the amount and frequency of PA at work, we simplified
the response categories to “mostly sedentary (sitting/standing),” “somewhat active (mostly
walking),” and “very active (heavy labor).” We also increased the specificity of frequency
categories by providing a narrower and more specific set of time intervals (less than one hour
a day, one to two hours a day, more than two hours a day) rather than a more comprehensive
range (as on the LACE PAQ) or the more general time-based adverbs (“never,” “seldom,”
“sometimes,” “often,” and “always”) used in the CMH questions (Tables 2 and 3). Although
limiting the response categories in this way prevents accurate estimation of work-related
activity in terms of MET-hours/week (the original intent of the occupational questions on the
LACE PAQ), it provides respondents with a more comprehensible question and allows for
accurate ranking of individuals (the initial intent of the CMH occupational questions).

To eliminate the opportunity to count the same activity more than once, we consolidated
questions, particularly those concerning walking and cycling, while still retaining the original
response categories for frequency and duration. Finally, we decided to avoid the issue of asking
respondents to generalize from a specified list of examples by expanding the number of
activities about which we asked and listing them each separately. Although this approach
undoubtedly fails to assess all of the activities any given individual may do, it requires less
complex cognitive processes and may, therefore, improve the accuracy of the reporting for
those activities that are specified (10). However, in a few instances, we actually expanded some
categories to include more examples so that the category was better described.

The difficulty some respondents had comparing their own behavior to that of others was not
easily remedied. Although global questions asking respondents to rate their level of PA relative
to others have been shown to rank people reasonably well in terms of their actual behavior
(12,34), evidence suggests that the frame of reference respondents use may be narrowly defined
and may not adequately capture inter-individual variability in physical activity level across
differing reference groups, such as race/ethnic groups (29). Given this evidence, and the
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difficulty respondents expressed answering this question in the CMH questionnaire, we simply
decided to eliminate the question.

The focus of this study, respondents’ comprehension of two PA questionnaires, adds to the
methodological literature on physical activity assessment. While some researchers have
considered this problem using a cognitive model (10), very few have actually explored the
content of these issues (15,30,33). In general, methodological studies of self-reported PA have
focused more on evaluating reliability (test/retest for the same participants over time), and/or
validity (inter-method reliability) (3,5,11,13,23,25,39). Although this body of literature has
demonstrated that PA questionnaires are generally repeatable and correlate reasonably well
with other self-report measures, the generally low correlations between self-report and more
objective measures of PA (9,26) may be due, in part, to problems respondents have with
comprehension and other cognitive processes related to answering PA questionnaires. Re-
designing PA questionnaires in ways that minimize these problems may reduce measurement
error in self-report and result in higher levels of agreement with more objective methods of
assessment.

This study has several limitations that may affect the degree to which findings are generalizable.
African Americans and whites were well represented in the sample, but not individuals of other
race/ethnicities, and most of the sample was relatively well educated. The sample was also
restricted to mid-life respondents from a small geographic area. In addition, only two specific
PA questionnaires were evaluated, and neither of the revised questionnaires was re-evaluated
with cognitive interviews, although the test-retest repeatability and validity of both revised
questionnaires against a physical activity diary and accelerometry are currently being examined
in a follow-up study.

Despite these limitations, some of the lessons learned in this study may be relevant to other
studies that rely on self-reported physical activity. Perhaps most important, our findings
strongly suggest that the terms that physical activity researchers commonly use to describe
intensity — light, moderate, and vigorous — do not translate well for the public at large. To
improve the accuracy of PA questionnaires, researchers might ensure more meaningful
responses if they ask about physical effort, rather than intensity and avoid grouping activities
by objective intensity level. Our findings also suggest that the attempt to improve recall by
contextualizing PA in terms of domains may actually increase reporting error and result in
overestimation due to double-counting.

While some in the population may share backgrounds and frames of reference that are similar
to those of researchers, many, if not most, typical respondents probably do not answer certain
items on PA questionnaire in the ways intended and assumed by researchers. The findings of
this study suggest that we could improve our knowledge base in physical activity and health
by more carefully evaluating the design and wording of PA questionnaires. Additional research
into respondents’ comprehension of physical activity questions would help to identify the best
ways to re-design PA questionnaires to avoid the cognitive challenges revealed in this study.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1
Participant demographics

Men (N=19) Women (N=21) Total (N=40)

Race

 White 68% (13) 48% (10) 57% (23)

 African American 21% ( 4) 33% ( 7) 27% (11)

 Chinese 5% ( 1) 5% ( 1) 5% ( 2)

 Mexican/Central American 0 5% ( 1) 2% ( 1)

 Declined to state 5% ( 1) 9% ( 2) 7% ( 3)

Education

 College degree or higher 84% (16) 43% ( 9) 62% (25)

 Some college or
 vocational/technical school

10% ( 2) 38% ( 8) 25% (10)

 High school 0 9% ( 2) 5% ( 2)

 Declined to state 5% ( 1) 9% ( 2) 7% ( 3)

Employment

 ≥ 20 hours per week 89% (17) 62% (13) 75% (30)

 Retired 5% ( 1) 24% ( 5) 15% ( 6)

 Declined to state 5% ( 1) 14% ( 3) 10% ( 4)

Paying for basics (food, housing)

 Not hard 84% (16) 76% (16) 80% (32)

 Somewhat 10% ( 2) 9% ( 2) 10% ( 4)

 Hard 0 5% ( 1) 2% ( 1)

 Declined to state 5% ( 1) 9% ( 2) 7% ( 3)

Self-rated health

 Very good or excellent 47% ( 9) 52% (11) 50% (20)

 Good 42% ( 8) 33% ( 7) 37% (15)

 Fair or poor 5% ( 1) 5% ( 1) 5% ( 2)

 Declined to state 5% ( 1) 9% ( 2) 7% ( 3)
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Table 3
Changes made to LACE questionnaire

Domain Original Wording Changes

Intensity Intensity described in terms of
increases in heart rate and
breathing.

• “intensity” replaced by “physical effort”

• sweating added to heart rate and breathing to
describe levels of physical effort.

Estimation of
work-
relatedphysical
activity

Response categories for
frequency of occupational activity
(sitting; standing; walking; lifting,
carrying or pushing heavy items
(20lbs or more); stooping or
bending; doing heavy manual
work) were “never or less than 1
hour; 1-2 hours; more than 2
hours to 4 hours; more than 4
hours to 6 hours; more than 6
hours to 8 hours; more than 8
hours”

• occupational activities condensed to “sitting/
standing, mostly walking, heavy labor”

• responses categories for frequency condensed to
“less than 1 hour a day, 1-2 hours a day, more
than 2 hours a day”

Duplicate
counting of
the same activity

Walking the dog listed under
caregiving activities, walking for
exercise/pleasure at a brisk pace
and walking for exercise/pleasure
at a leisurely pace listed under
recreational activities, walking for
transportation listed under
transportation, and walking at
work listed under occupational
activity.

• all walking/running activities
consolidated into one domain
labeled, “stairs and outside
walking, hiking, and running”
with the following 7 specific
items: “walking, slower than 20
minutes a mile, walking briskly
(20 minutes a mile or faster),
hiking (walking hilly or uneven
terrain), backpacking, jogging,
running, climbing up stairs”.

Bicycle riding (including
stationary bikes), touring or
racing, road/mountain bike listed
under recreational activity, and
riding a bicycle or using
rollerblades for transportation
listed under transportation.”

• eliminated “stationary” from bicycle riding in
recreational domain

• added “stationary bike” to a newly created
“aerobic conditioning equipment” item that
included treadmill, stationary bike, stairclimber,
rowing machine, elliptical trainer, cross country
skiing machine.

Generalizing
from lists
of examples

“Light yard work” included the
following examples: weeding,
planting, cultivating a garden,
pruning or trimming bushes or
trees, vacuuming leaves,
sweeping outside, raking or
edging yard, watering yard or
plants”

• separated this item into 3
individual items: “weeding,
planting, cultivating a garden;”
“pruning or trimming shrubs
and bushes;” and “vacuuming
leaves, sweeping outside,
raking leaves”

“Heavy yard work” included the
following examples: spading,
digging, filling in garden,
chopping wood, using a non-
power push lawnmower, laying
bricks, shoveling snow

• separated this item into 3
individual items: “spading or
digging in garden;” “chopping
wood, laying brick, shoveling
snow;” and “mowing lawn with
a manual mower”

Single item asked about “doing
laundry, ironing”

• “folding clothes” added to this
item

Single item asked about
“preparing meals, baking,
cleaning up from meals”

• “washing and drying dishes”
added to this item

Single item asked about “taking
care of young children (aged 3-5
years old)”

• “bathing, feeding, holding,
carrying and playing” added to
this item

Single item asked about “taking
care of elderly or disabled
people”

• changed wording to “helping
elderly or disabled people with
personal care (bathing, feeding,
dressing, transferring) or
pushing a wheelchair”
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Domain Original Wording Changes

Single item asked about
“carpentry”

• “plumbing, electrical work”
added to this item

“Attending concerts” included in
item that asked about attendance
at group activities.

• Separate item added that asked
about “playing a musical
instrument” after several
respondents noted that we had
asked about listening to, but not
playing, music
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