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Section: International comparison of health determinants

I The development of a questionnaire to assess
past year physical activity in a multi-ethnic/

racial urban population

Summary

Objectives: Describe the development of a questionnaire to
assess past year physical activity, including activities of daily
living, in a muliti-ethnic/racial cohort. Describe energy expendi-
ture (EE) patterns in the sample used for questionnaire devel-
opment.

Methods: 24-hour activity recalls were collected from a con-
venience sample (N = 367) at four New York City health agen-
cies (October 1999-February 2000). EE was determined at
the population, subgroup, and individual level. EE distributions
were compared.

Results: Activities identified were similar to those on estab-
lished gquestionnaires. Subgroup and individual EE differences
were noted. Median EE at the Chinese and Puerto Rican sites
were lower than those at the Caribbean or Dominican sites. No
clear age pattern was apparent. Overall, a greater percentage
of daily EE was spent in low intensity activities. The resultant
30-minute interviewer-administered questionnaire ascertains
patterns (frequency and duration) of domain-specific (recrea-
tional, household, occupational, and transportation) activity.
This information combined with published intensity levels
provides summary EE measures.

Conclusion: Variation in EE levels requires information on acti-
vity type and amount. Summary activity measures can be used
to rank individuals analogous to nutrient food frequency
measures.

Keywords: Energy expenditure - Physical activity — Cancer ~ Question-
naire — Multi-ethnic/racial ~ Cohort.
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The epidemiologic evidence linking physical activity to a
reduced risk of chronic diseases, such as coronary heart
disease, osteoporosis, non-insulin-dependent diabetes mel-
litus, and several types of cancer is mounting (Pate et al.
1995). Since physical activity is a modifiable behaviour that
can be incorporated into most individual’s lifestyle, there is
great interest in demonstrating that it is associated with a
lower cancer risk. A protective effect for cancers of the
breast and colon in relation to higher levels of physical
activity has been fairly consistently observed (McTiernan
et al. 1998). Similarly, physical activity also appears to lower
prostate cancer risk, but findings are less clear (McTiernan
et al. 1998). Fewer studies, with mixed findings have examin-
ed physical activity in relation to other cancers including
endometrial, ovarian, testicular, and lung (McTiernan et al.
1998). In general, studies have been conducted in non-
Hispanic white populations and have focused on recreatio-
nal or leisure-time physical activity, though some have
also examined occupational activity. Therefore, additional
research is necessary to explore whether the protective
effect of physical activity on cancer risk extends to: cancers
other than breast and colon, other activity types (e.g., house-
hold), and to other populations (e.g., African-Americans,
Hispanics, Asians).

The New York Cancer Project (NYCP) is a prospective
cohort study in the New York tri-state area (New York, New
Jersey, and Connecticut) designed to examine the joint
relationship of the environment, life-style habits, genetics,
and cancer risk. Enrollment of men and women aged 30
to 69 years of age of different racial/ethnic backgrounds
(black, Chinese, Caucasians, and Hispanics of Puerto Rican
and Dominican descent) is currently underway. Given the
large number of individuals targeted for enrollment the only
practical means of measuring energy expenditure (EE) is by
questionnaire. With EE as a primary exposure of interest in
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the multi-ethnic/racial cohort, most existing questionnaires
were inadequate for the cohort since, as mentioned above,
they were designed to capture recreational and/or occupa-
tional physical activity in non-Hispanic white populations.
Assessment of EE that does not take into account non-
recreational activities may result in misclassification, partic-
ularly among women and in populations other than non-
Hispanic whites (Ainsworth et al. 1999). Thus, a study was
undertaken to develop a questionnaire that would assess
household (including self and family care), occupational,
transportation-related, and recreational activity EE for the
cohort target population, which included both males and
females of a wide age-range and of various races and ethnic-
ities (Pereira et al. 1997). The aim was to capture EE for the
one-year interval preceding interview.

This paper describes the database methods utilised for
developing such a questionnaire. Similar methods, adapted
from methodology established for developing food frequen-
¢y questionnaires (Block et al. 1986), have been used to
create an instrument to measure past seven-day activity
among a Caucasian population in Switzerland (Bernstein
et al. 1998). The objective of the database approach is to
identify the activities that contribute the most to absolute
EE and that are the best discriminators of EE levels among
persons. As part of this presentation we describe the EE pat-
terns in the study sample used to develop the questionnaire.
Finally, this paper describes how the questionnaire is struc-
tured as well as the questionnaire design considerations of
counterbalancing participant burden with the ability to
capture sufficient information to estimate EE.

Methods

Study population

To identify potentially relevant activities for inclusion in
the questionnaire, 24-hour recall interviews were conducted.
Interviewees consisted of a volunteer sample of men and
women, predominantly between 30 and 64 years of age (the
original age-range of the cohort population) and of various
racial-ethnic groups. The participants were affiliated with
several health agencies in New York City including Alianza
Dominicana, Caribbean Women’s Health Association, China-
town Health Clinic, and the Puerto Rican Family Institute.
In-person interviews, conducted in English, Spanish, and
Chinese, took place from October 1999 to February 2000. Of
the 396 24-hour physical activity recalls conducted, seven
were unreliable and 16 were incomplete, leaving 373 inter-
views available for data analysis. The number of participants
varied according to agency: Alianza Dominicana (9 men and
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37 women), Caribbean Women'’s Health Association (45 men
and 78 women), Chinatown Health Clinic (41 men and 73
women), and the Puerto Rican Family Institute (28 men and
56 women). For an additional six completed interviews, the
participant’s sex was not ascertained, and therefore these
individuals are excluded from sex-specific data analyses
(two at Caribbean Women’s Health, three at Alianza, and
one at Chinatown). The Mount Sinai institutional review
board approved the protocol.

Data collection

A structured questionnaire was administered by a trained
interviewer in the primary language of the participant.
Individuals provided information concerning all activities
performed during the previous 24-hour period, beginning
at the time they woke-up the day before the interview.
The time of day the activity started and the length of
time spent performing the activity were recorded. Addition-
al information collected included the distance covered for
activities such as walking, running, or biking and number of
flights of stairs climbed. To obtain information on seasonal
activities engaged in during other times of the year, subjects
were also asked about activities that they often engaged in,
specifically during warmer and colder seasons. For these
seasonal activities, the number of days per week as well
as the amount of time spent performing the activity were
collected.

Questionnaire development also consisted of pilot testing
drafts of the questionnaire on African-American, Chinese,
Caucasian, and Hispanic individuals (10 in total) for com-
prehension, clarity, and administration time. During this
process, the interviewer informally discussed the partici-
pants’ interpretation of the questionnaire items. Question-
naire refinements based on the pilot testing experience are
described below.

Data analysis

Variable definition: Health agency rather than self-identified
race/ethnicity was used for analytic purposes so that we
could examine if EE differed between Hispanics of different
origins (i.e., Puerto Ricans versus Dominicans). This va-
riable indicated whether a participant was Dominican, black,
Chinese, or Puerto Rican. Approximately 10 % of both males
(n = 14) and females (n = 30) were unwilling to provide age
information. These individuals along with those participants
whose ages were just outside the original cohort age range
{three participants were <30 years of age and four were
65+ years of age) were excluded from the age-specific
analyses. Due to the limited number of participants, partic-
ularly males, in the 50 to 64 years of age range, age was
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collapsed into the foliowing five categories: 30-34, 35-39,
40-44, 45-49, and 50-64.

Calculation of daily energy expenditure: Reported activities
were assigned a code from the compendium of activities
developed by Ainsworth and colleagues that indicates the
type and intensity (defined in metabolic equivalents (METs)
as the ratio of activity metabolic rate to the resting metabol-
ic rate) of the activity performed (Ainsworth et al. 1993).
Activities not specified in the compendium were assigned
the code of a similar activity. To ensure that coding remained
uniform among coders, activities that required new codes
were immediately added to the compendium.

For the data analysis it was necessary to have a complete
record of a 24-hour period for each participant. Since most
participants reported approximately, but not exactly, 24 hours
of activity, the duration of a person’s activity time was adjust-
ed to yield 1440 minutes (or 24 hours) of total daily activity
time. To do this, an inflation/deflation factor, defined as
the ratio of 24 hours to the total duration of a participant’s
reported daily activities, was created. This value was then
used to adjust each activity’s duration accordingly. For ins-
tance, the adjustment factor for a participant who reported
1200 minutes of daily activities was 1.16 (1440/1200).

Next, EE in kilocalories per hour (kcal/hr) associated with a
given activity (EE,) for an individual was calculated using
the following formula (Ainsworth et al. 1993):

DxMxW

EE, =——
60 minutes

Where,
D
M

Activity duration in minutes

Activity MET intensity in kilocalories
- kilogram of bodyweight™! - hour?

W = Bodyweight in kilograms

The EE, was used to calculate the overall total daily EE on
the following levels: (1) the total population level; (2) sub-
group level, i.e., sex, study site, and age; and (3) individual
level. Additionally, each activity’s EE, e.g., swimming, house
cleaning, and eating, were determined for the population,
subgroup, and individual level.

Analysis for selection of questionnaire activities: To explore
within-sex differences between age groups or study sites, the
distribution of EE was €xamined. Statistical evaluation of
variation among groups was performed using the Kruskal-
Wallis test, a non-parametric test for comparing medians
(Kruskal & Wallis 1952). The contribution of a particular
activity’s EE to the population’s EE was determined by
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calculating the percent of overall population daily EE it
accounted for. These percent expenditures were ranked for
each activity from highest to lowest according to their
contribution to population-level EE. This procedure was
repeated within subgroups to determine the percent of sex-
specific, study site-specific, age-specific, and individual daily
EE represented by each activity. To select the activities that
contributed the most to absolute EE and were the best dis-
criminators of EE levels among individuals (Bernstein et al.
1998) activities constituting 95% of the total, sex-specific,
study site-specific, and age-specific population daily EE as
well as any single activity accounting for 10% or more of a
participant’s daily EE were identified. Additionally, season-
al activities provided by the participants, but not identified
in the structured data analyses, were added to the question-
naire. However, no specified criteria were used to select
these.

Activities from other sources

Due to time and budgetary constraints, recruitment efforts
focused on racial/ethnic groups other than non-Hispanic
whites since less physical activity information exists on these
groups being recruited into the cohort. Thus, the activity list
identified via data analysis was augmented with activities
from additional sources including: a Swiss questionnaire
developed using almost identical methodology (Bernstein
et al. 1998); a questionnaire designed to collect past year
physical activity data in breast cancer survivors that was
designed similarly to a food frequency questionnaire (Dr.
Barbara Sternfeld, personal communication); the Minnesota
leisure time questionnaire (Taylor et al. 1978); the Tecumseh
occupational questionnaire (Montoye 1971); and the Ains-
worth physical activity compendium (Ainsworth et al. 1993).

Results

Descriptive

The median duration of sleep-time was eight hours and the
average daily population EE was 2913 kcal/day. As shown
in Table 1, men expended significantly more energy per day
than women (median expenditure of 2937 kcal/day versus
2582 kcal/day for men and women, respectively). For both
genders, the 50 to 64 year olds had lower median EE than
those in the youngest age group, though the difference was
statistically significant only for males (Wilcoxon p-values =
0.0009 and 0.3848 for males and females, respectively)
(Appendix, Tab. A1 and A2). The only other age pair-wise
comparisons of median EE that significantly differed from
one another were also among men (30-34 year olds had
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greater expenditure than 35-39 and 50-64 years olds, while
40-44 year olds had lower expenditure than 45-49 year
olds).

Overall, there was less variation in the median level of EE
across the various age groups for women than for men (Ap-
pendix, Tab. Al and A2). No clear age-related pattern was
apparent for the percent of energy expended in any of the
MET activity levels. For both genders, a greater percentage
of daily EE was spent in low level activities (3-3.9 MET).
The 90® percentile indicates that only a small proportion of
individuals engage in 6+ MET level activities; women and
men spent at most 3—11 and 7-28 % of their respective total
EE in 6+ MET level activities. The median number of hours
spent sleeping ranged from one to two hours less for women
than for men 40-64 years of age.

At each study site, men also expended more energy than
women (Tab. 1). Among both men and women, the Chinese
and Puerto Rican recruitment sites had similar median
daily EE, which was lower than median daily EE observed
for the Caribbean and the Dominican sites. However, the
median daily EE for Dominican men versus either Puerto
Rican or Chinese men was elevated, but did not reach statis-
tical significance, yet the number of men in the groups pro-
vided only limited power to make such subgroup compar-
isons.

Selection of physical activities

Table 2 presents the physical activities in the top 95% of
the population, sex-, study site-, and age-specific analyses.
Overall, participants’ activities were characterised using
154 activity codes, of which 63 were required to account
for 95 % of the total population daily EE. The high num-
ber of activities necessary to reach 95% reflects the fact
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that most individual activities account for less than one
percent of the population EE. Common activities includ-
ing daily living activities (sleeping, cooking or food pre-
paration, eating, and showering) and sitting quietly ac-
counted for the highest percentage of EE. Although the
activities in the top 95% of the sex-, study site-, and age-
specific EE predominantly reflected those in the com-
bined population top 95%, 19 additional activities were
identified (see shaded activities listed at the end of Tab. 2).
One (15040) was unique to gender, two (02065, 03021) were
unique to study site, and four (01020, 03040, 05010, 05145)
were unique to age, with the remaining activities identified
in at least two group-specific analyses. Of these, 26.3%
(5/19) involved household work and 15.8% (3/19) were
occupational activities.

Examination of physical activities accounting for 10% or
more of an individual’s daily EE yielded 95 activity codes.
Fourteen of these codes, displayed in Table 3, were not iden-
tified in the population or group-specific analyses. In
essence, participants reported the activities identified in the
individual level analysis less frequently, yet for some partic-
ipants these activities accounted for a significant amount of
their daily EE. Tables 2 and 3 combined contain the physical
activities that represent 95% of the population, sex-, site-,
and age-specific EE as well as 10% or more of an individ-
ual’s EE.

General questionnaire design

The format of the questionnaire was adapted from the Min-
nesota Leisure-Time Physical Activity Questionnaire (Tay-
lor et al. 1978) (see scheme 1-4, pp. 186-89). In general,
participants are asked if they engaged in a specified activity
during the previous 12 months. If so, the subject is queried

Table 1 Average daily energy expenditure (kcal/day) assessed by 24-hour recall among 123 men and 244 women, by study site, New York City,
1999-2000'

181

Study site?:, .y

-Puerto Rican'ka mily Institute 28 2404  2820° 3528 3176 1306 56 2077 2383<9 2846 : 2522 800
Caribbean Worien’s Health Association 45 2873 3339*® 3757 3406 850 78 2541 3029¢¢ 3809 . 3219 929
Alianza Domin\icah} : 9 2415 3432 4980 3833 2047 37 2254 27909 3755 : 3150 1187
Chinatown Heéfth Clinic. A1 2173 2631* 3115 2739 731 73 1991 2357+F 2603 2470 928
Total? e Lo : 123 - 2413 2937 3639 3162 1097 244 2146 . 2582 3188 ~ 2825 1004

pemedian = 0.0002 .

! Tﬁe sex of the six individuals was not available therefore these individuals are excluded from the data presented in‘this table.
2 Values withithe same letter subscripts indicate pair-wise comparisons that were statistically significant (p < 0.05).
3 Median values were statistically significantly different {p < 0.05).
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Table 3 Physical activities accounting for 10% or more of an individual’s daily energy expenditure that were not selected at the population, sex-spe-
cific, study site-, or age-specific level, among 373 participants, New York City, 1999-2000

érobic, low impact
andind-shopping {non-groceryshopping)

ecling-writing
Standing-readingior smoking
ectrical work, plimbing

ackpacking; general
a’rrymg foad upstairs, genéral
bing hills with 10-to 20-Ib [oad

plied walking-putting away household items-moderate effort
Walking-light,.noncleaning (ready to leave, shut/lock doors, close windows,-etc), turn. on VCR, fixing smail items.

alking onjob, 3.0'mph; in office, moderate speed, not carrying anything
alking, 2:5.mph; slowly and carrying light objects less than 25 lbs
Walking or'walk.downstairs or standing, carrying objects 100 fbs and above

Immang laps, freestyle; slow, moderate or light effort

v defac a
. [see Methods. data collectaon)

about whether they performed the activity at least once a
month during each of the past 12 months or in which months
they engaged in the activity at least once a month. Finally, in-
formation is collected on the frequency (times per week)
and duration (time per episode) of activity participation.
Activities are separated into major domains: recreation,
household, occupation, and transportation which were then
further subdivided e.g., household activity was divided into
“activities associated with maintaining the inside of a
house”, “care-giving”,
and repair”. Each major domain concludes with a prompted
open-ended question that allows for the names and corre-
sponding activity-related details of up to three other activi-
ties participated in during the previous 12 months.

Similar types of activities were grouped together to reduce
the questionnaire length so that the administration time
could be kept reasonable. Each activity or group of activities
was assigned a MET level intensity using the compendium
of physical activities (Ainsworth et al. 1993). Activities not
listed in the compendium were given the MET value of
a similar activity. For combined activities the MET value
was assigned using the following hierarchal scheme: (1) the
general compendium code; (2) the mean MET value of the
activity codes listed in the combination; (3) the mean MET
value of the most frequently engaged in subset of activities;
or (4) the MET value of the most commonly participated
in activity. When a “general compendium code” was un-
available, the second method was generally used. Methods
three and four took precedence when it was noted that
there was unequal participation in the activities comprising
a group.

self-care”, and “home maintenance
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ities were actw:tles reported by participants that were not listed on the compendium of physical activities {(Ainsivorth et ak 1993)

Questionnaire tailoring

Optimising the quality of the physical activity assessment
must take into consideration both the amount of time neces-
sary to complete the interview as well as the strain of having
to recall very detailed information. In accordance with our
pilot testing experience as well as our review of the litera-
ture, questionnaire modifications were made to enhance the
assessment. Modifications are detailed below.

Occupation: Job titles may not adequately reflect occupa-
tional EE, particularly if there is a large degree of variation
in activity within a given job title. As a result, previous epi-
demiologic studies have inquired about occupational activ-
ities (Montoye 1971; Pereira et al. 1997). Information about
actual job activities is thought to provide a better indication
of occupational physical activity level, thereby allowing the
EE of those holding the same job to be differentiated. Thus,
for the two occupation categories “office, research, or labo-
ratory work including clerical or white-collar jobs” and
“food, service, sales, or retail-related work” participants
indicate how they spend 50% or more of their usual work-
day Respondents select from: ¢ standing”, “walk-

ing” “standing, walking, lifting, carrying, or pushing items
weighing at least one pound but less than 25 pounds”,
“standing, walking, lifting, carrying, or pushing items weigh-
ing 25 pounds or more”, or “other (specify)”.

2

‘sitting”,

3

Self-care: Self-care activities such as eating or sleeping are
expected to be similar, on average, for any given day. Thus,
these activities are assessed for a usual day in the previous
year.
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Bicyole ride including the use of a stationary bike

Do sit-ups, push-ups, pull-ups, or other vigorous

Stratch or do other light to moderate calisthenics, such
a5 yoga or tai chi

Do weight iifting including free Weights o machi

Participate in an aerobics class

Dance, including any type, such as disco, baliroom, o
lafin dance

(R of jog including the use of & freadmill or stair-
master

Play basketball

Play foofbail

Hike or backpack

Play field or ice hockey
Do jude, jujitsu, karate, kick boxing, or tae kwan do

Rollerskat, iceskals, or rollerbladh
Play soccer

Play baseball or scftball

Play tannis or rack i

Swim laps

B

Walk specifically for exercise or pleasure

Play éwmusical‘instrument

vinen you walk for exercise or pleasire, would you describe
your usua) pace as slow, Imoderate, or brisk?

Listen fo music, watch felevision or a vidsotape
Play board, card, video ot computer games
Read Dar i or books

Talk on the telept

Do arts and crafts, such as neddie work {sewing,
knitting, crochefing, quilting), model building, drawing,
ar painting

Attend class or a leclure

Study or do t

Do desk or computer-related work, such as writing,
paying bills, office-work, or searching the internet ~
do hot include time previously reported studying or
dloing homework

Attend religious servives, social or service club

Attend sporting events, concerts, movies or theater

Socialize or visit with friends or family i

$it outdoors in fhe park, by & pool, or on the beach

Shop for non-grovery items, including window

Partisipate in any other recrsational of leisure time
activiies?

i yes, skip to promptad open-ended questions.
Else, skip to household relafed activities.

[What is the neme af the first recreatianal activity that
you participated in during the past 12 months
(specify)?

What Is the name of the next recreational activity that
you participated In during the past 12 months
(specify)?

What is ﬂ'ue name of the next recreational activity that
you parficipated in during the past 12 months
|ispecifyy?

Scheme 1
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Special notes

Activities assocrated with maintaining the iiside of & house (cleaning, laundy, grocery
Do laundry or froning

Grasery shop or put away groceries {do notinclude
transporfing grogeries home)

Prapare meals, including setting the table or serving
foed

Clean-up from meals or wash dishes

Do light elsaning, such as dusting, straightening up,
putfing away things, ping, vacuuming, changing
bed finens, carrying out trash, watering indoor plants,
or gleaning sinks and counters |
Do heavy or major cleaning, such as washing windows| |
o a car, mopping or scrulbibing floors, or cleaning a
{garage
Care-giving

Care for elderly or disabled people

Care for infants, toddlers, or children less than 6 years
of age, including dressing, bathing, feeding, or holding
Spend time with children while sitfing or standing-stifl,
such as reading, helping with homework, or watching
at the park

|Engage in active play with chifdren that invoived
movement, such as walking or running
% i

Selfcare (ba /7 graa/hg, and eating)

During & usual day over the past 12 months, how long, on
Eating meals and snacks average, did you spend eating, include maals and snacks?

3|During a usual day over the past 12 months, how Jong, on

Grooming, including showering or bathing, dressing or i you spend ing, incuting showerng o

undressing, shaving, brushing teeth, putling on make- bathing, cressing of undressing, shaving, brushing teeth,
up, or fixing hair putting on make-up o fixing halir?

Napping or resting awake in bed, while not doing other; 31During = usual day over the past 12 montis, how long, o5
activities average, did you spend happing of resting awake in bed?

During the past 12 months, what ime, on average, did you go
to sleep? Do not worry if your bed Bime differs between week
and viaskend days, just tell me Eie fime that applies for the
Tims go to slesp majorify of the days.

3|During the past 12 months, what ime, on average, did you
wake-up o finish sieeping? Again, do not worry if your wake-
up ime differs between week and weekend days, just tell me
Time wake-up or finish sleeping the time that applies fo the majority of the days.

Home mas aind revalr finvluding indeor ang ouidocy Profects, yard-work, and srow remova
Perform indoor decorating or remodelfing activiies,
such as painting, wall-papering, or plastering
Participate In any other householdrelated activifies?
Do not forget activities such as home repair projects, If yes, skip o prompted open-ended questions.
yard-work, or snow removal. Elss, skip to occupation-related activities.
What is the name of the first household-related activity
that you participated in during the past 12 months
ﬁmify}?

What is the name of the next hausshold-related
activity that you participated in during the past 12
months {specify)?

What is the name of the next household-related
activity that you participated in during the past 12

months (specify)? . J

Scheme 2

Soz.- Praventivmed. 47 (2002) 178~194
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Ware you smployed during the past 12 months?

Perform office, research, or laboratory work including
clerical or white-collar jobs

TG & U oy o1 wark, d1d v S o Ie8et Balf o yoiit work Gy SO,
ptanding, waliing; standinghwalkingiitinplcanyinglpushiog dears
weighing more than one pound, Sut tevs than 25 pounds (or more then 12
dlograrm, out ieex than 11 Wiograms);

25 pounds for 11
llograms} or more; ba
 circled, i do ot oh for 50%

of thek day)

Perform food, service, sales, o retait-related work

1Hin w onus day & work; dld you spend as bt half oTyour work duy siiting;

welghing miote thien one pound, Sut less than 25 pounds {or mory than 12

idlogram, it Jees than 14 Kiogramsy;

28 pounds {or 1

ielograms) or moe: or ather {apacti? {Up 4o tws 1esponses can b
dolig twey of thasa - sech for 0%

ol fheir day}

Work in & dry cleaners, laundromat, linen service or
other laundry-refated industry

Do carpentry, lacksmith, electrical, or plumbing-related
work

Do construction, shovefing, outdeor remodeling, or
masonty work

Do failoring

Do housekeeping, janitorial, chambermald, or other
{cleaning-related work

Teach in a school or other environment

Care for children as a job {do not include feaching
|previously reported)

Perform indoor decorafing or remodelling activities,

such as painting, wail-papering, or plastering

Cock or baks

Drive & car o light fruck

Drive a heavy truck, tracar, or bus

Load or unload a ruck

Participate in any other job or job-related activities?
Remembsr to consider svery job, part-time or full-ims,
paid or unpaid.

21if yes, skip to prompted open-ended questions.
Else, skip to fransportation-related activities,

[What fs The Tarme of the Trst job-reiated activiy Tt
you parficipated in during the past 12 months
(specify)?

[What is e name of the next job-related activity that
you participated in during the past 12 months
{specify)?

[WWhat is The nanie of The next ob-related activity that
youi participated in during the past 12 months
{specify}?

Scheme 3

Walking: Walking activities are inquired about separately
for recreation and transportation and the MET value for
these is assigned based on a follow-up question about usual

walking pace, which can be characterised as “slow”, “mod-
erate”, or “brisk” by the participant.

Transportation: New Yorkers use public transportation more
than individuals residing in other United States’ geographic
locations. Capturing transportation-related activity, which
may be an important source of EE in this population, is more

Soz.- Préventivmed. 47 (2002) 178~194
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complex in this population. Furthermore, similar to other
populations, transportation activities differ for week versus
weekend days. To capture this difference in a manner that is
easy for respondents, the number of days per week that a
given mode of transportation is used is collected. This ques-
tion, along with the total duration per day for a given type of
transportation, avoids confusion over whether a round-trip
(i.e., going to and from a location) counts as one or two
separate times.
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Stairs: Stair-related EE is based on flights of stairs ascended,
since little energy is expended descending stairs. The stair-
related question is similar to that used on other question-
naires (Montoye 1971). Stair use is inquired about for a usual
day, since like self-care activities, this activity is expected to
be similar on most days of the year.

Discussion

As afirst step in the development of a physical activity ques-
tionnaire for use in the NYCP cohort, a study was conduct-
ed in a multi-racial/ethnic population (Hispanics of Puerto
Rican and Dominican descent, Chinese, and blacks) to
collect 24-hour EE information. The data collected, along
with pre-existing information on EE, based primarily on
non-Hispanic whites, were used to develop a questionnaire
that will measure usual, overall and domain-specific (re-
creational, household, occupational, and transportation) EE
for the year preceding interview. Both the frequency, allow-
ing for seasonal variation, and the duration of activities
are also assessed with the new questionnaire. Activities not
specifically listed on the instrument are captured by a
prompted open-ended question asked at the conclusion of
each EE domain. Collected information is used in conjunc-
tion with a pre-assigned MET level of intensity to determine
summary measures of EE.

The questionnaire is designed to be interviewer-administe-
red since the literacy of the proposed cohort population is
not yet established. Pilot-testing administration took approx-
imately 30 minutes. Currently, a computer-assisted interface
is under development. The rationale for creating a comput-
erised questionnaire includes shortening the administration
time (i.e., skip patterns will be automated, “other, specify”
responses will be easily recorded using look-up tables) as
well as eliminating post-interview coding and data entry. The
EE section is only one of many questionnaire components;
thus a “streamlined” module to capture such exposure is
critical for minimising participant burden.

Although the 24-hour recall participants were comprised
of a convenience sample, care was taken to ensure that the
participants reflected the sex-, age-, and the race-ethnicity
distribution of the targeted cohort members for whom less
information on EE patterns existed. Furthermore, the 24-
hour recall participants were selected from similar health
facilities as the cohort members. The urban environment in
New York City is distinct from most other regions of the
United States, particularly with respect to the widespread
use of public transportation. Despite the use of a con-
venience sample, the activities selected from the 24-hour
recalls were similar to those activities found on other ques-
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tionnaires (Bernstein et al. 1998; Montoye 1971; Taylor et
al. 1978) and a questionnaire designed to collect past year
physical activity data in breast cancer survivors (Dr. Barbara
Sternfeld, personal communication). This, in conjunction
with the supplementation of activities from items on other
pre-existing questionnaires, indicates that the developed
instrument may be appropriate for capturing EE in other
populations.

Interestingly, group specific analyses (i.e., age, sex, or health
agency) revealed only 19 activity codes not included in the
top 95% of the total population daily EE codes. Identifica-
tion of a list of activities that is common across subgroups
and/or individuals results in a questionnaire of reasonable
length. Activities important at the subgroup or individual
level can be obtained via an open-ended question. Despite
the similarities in the fypes of activities, group/individual
differences in total EE were observed. To capture this va-
riation in EE levels it is critical to quantify the amount of
participation in various activities.

Information on total daily EE is not widely available prim-
arily due to the fact that non-recreational sources of EE are
rarely assessed. In comparison to the EE levels observed in
a population-based Swiss study, the median EE levels among
women in each age category in our population was higher
but the median EE levels for men across age categories were
lower. Our observations that males as well as younger aged
individuals expend more energy than women or older age
individuals, respectively, were similar to those found in the
Swiss study of 425 men and 494 women (Bernstein et al.
1998; Bernstein et al. 2001). Both our study and the Swiss
study observed a fairly stable EE for women across age
groups, while only the latter study found a fairly consistent
decline in EE with age among men. Furthermore, unlike this
other study, in which the percent of energy spent in 4+ basal
metabolism rate activities decreased with age for both males
and females, our data did not reveal any clear age-related
patterns for any of the MET activity levels. Sleep patterns
among women were similar however, U.S. men reported
more hours of sleep than the Swiss men. Clearly, the smaller
sample size in our study may not only have influenced the
precision of our estimates, particularly among men, but also
may account for a portion of the study finding differences.
In addition, we also noted variation in total EE by racial/-
ethnic group. To our knowledge, the lower EE observed
among Chinese and Puerto Ricans when compared to either
Caribbean or Dominicans has not been previously reported.
These data collectively suggest that total EE may not be
consistent across population subgroups (e.g., sex, age, race/
ethnicity). Observations on leisure time activity in the United
States support this notion of subgroup variation in EE.
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Specifically, a higher prevalence of leisure time activity has
been observed among: 1) males, particularly for activities in
the high-intensity range; 2) younger adults; 3) more-educat-
ed individuals; and 4) whites (U.S. Department of Health
and Human Services 1996). Interestingly, these patterns of
leisure time activity may not be consistent across the activity
domains and as a result total EE patterns may also not
reflect those of leisure time activity (Ainsworth et al. 1999).
For instance, a study of women found that demographic
characteristics are non-uniformly associated with the va-
rious activity domains (Sternfeld et al. 1999). For example,
age was positively associated with household activity yet
inversely associated with recreational activity, and lower
education was positively associated with occupational activ-
ity but inversely associated with less recreational activity.

It is likely that both warm weather and weekend activities,
potentially important contributors to EE, went undetected
with the 24-hour recalls because they were conducted
primarily on weekdays during cold weather months. In fact,
the data we collected indicate the presence of seasonal va-
riation in recreational and transportation-related activities.
This observation is not surprising in light of the fact that
considerable seasonal variation in physical activity has been
observed in other studies (Stephens & Caspersen 1994), in-
cluding geographic locales with year-round warmer climates
(Leslie Bernstein, personal communication). The infrequency
of occupational and houschold activities as responses to the
supplemental questions can be viewed as evidence that these
activities are, in fact, less seasonally dependent. An alterna-
tive interpretation could be that the participants misunder-
stood the questions to be inquiring about recreational and
transportation-related activities only; no information is avail-
able to determine whether this occurred, however all inter-
viewers underwent structured training on the administration
of the questionnaire. To compensate for seasonal variation
in activity, other established questionnaires were used to
supplement the list of activities.

Intra-individual variability in EE makes it difficult to assess
EE via questionnaire. Despite the flexible features (seasonal
variation, frequency, duration, and prompted open-ended
questions) of this newly designed questionnaire, it is more
likely to capture routine rather than episodic patterns of
activity. Thus, the EE calculated from the questionnaire is
intended to represent the average, usual, EE rather than
absolute EE. The purpose of this measure is to rank individ-
uals so that they can be grouped into EE categories (e.g.,
quartiles) for the purpose of examining etiologic hypotheses
in epidemiologic research. This is analogous to the primary
use of nutrient measures obtained from a food frequency
questionnaire (Willett W. 1998).
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Based on research in other chronic diseases, it is believed
that EE operates via different pathways to influence disease
risk. For instance, it has long been established that cardio-
vascular disease risk decreases with increased aerobic exer-
cise (U.S. Department of Health and Human Services 1996),
whereas bone-loading activities are protective against osteo-
porosis (U.S. Department of Health and Human Services
1996). A variety of biological mechanisms linking physical
activity with cancer risk have been proposed and are dis-
cussed in detail elsewhere (McTiernan et al. 1998). In brief,
physical activity might alter cancer risk for a number of sites
by influencing body mass, metabolic hormones, growth fac-
tors, hematologic factors and immune function. Site-specific
mechanisms such as changes in bowel transit time and
prostaglandin production have been proposed for colon
cancer. Likewise, physical activity might alter breast cancer
risk through its influence on menstrual characteristics that
can modify sex hormone concentrations. The questionnaire
was designed to allow for the joint consideration of different
aspects (e.g., bone-loading versus aerobic exercise) and
sources of EE to be examined in relation to cancer out-
comes. Furthermore, it is important that sedentary activity
information is also collected so that it can be examined in
relation to cancer risk given that physical inactivity has
been linked to many other health problems such as cardio-
vascular disease (U.S. Department of Health and Human
Services 1996).

To our knowledge, the detailed EE information being as-
certained in the NYCP has never been collected at baseline
in a prospective cohort study. This comprehensive ques-
tionnaire will allow for in-depth investigations of the rela-
tion between EE and subsequent cancer incidence. With the
emerging evidence that physical activity may reduce cancer
risk at some sites, the public health importance of elucidat-
ing this relationship needs greater recognition since it pro-
vides a potential means for the primary prevention of
cancer.
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Zusammenfassung

Entwicklung eines Fragebogens zur Erhebung der kérper-
lichen Aktivitdt wéhrend des vergangenen Jahres in einer
stadtischen multiethnischen Bevolkerung

Ziele: Beschreibung der Entwicklung eines Fragebogens zur
Erhebung der korperlichen Aktivitat, einschliesslich Alltags-
aktivitaten, wahrend der letzten 12 Monate in einer multi-
ethnischen Kohorte. Beschreibung der Energieverbrauchs-
profile in der zur Entwicklung des Fragebogens verwendeten
Stichprobe.

Methoden: 24-Stunden-Aktivitats-Erinnerungsprotokolle wur-
den fur eine Gelegenheitsstichprobe (N = 367) aus vier Ge-
sundheitszentren von New York City erhoben (Oktober 1999-
Februar 2000). Der Energieverbrauch wurde fiur die Gesamt-
population, Untergruppen und die einzelnen Individuen be-
stimmt.

Resultate: Die identifizierten Aktivitaten sind mit jenen bereits
existierender Fragebogen vergleichbar. Fir Untergruppen und
auf individueliem Niveau wurden Unterschiede im Energiever-
brauch festgestelit. In den chinesischen und porto-ricanischen
Zentren war der mediane Energieverbrauch geringer als in den
karibischen und dominikanischen Zentren. Es wurden keine
klaren Unterschiede zwischen verschiedenen Altersgruppen
festgestellt. Im Aligemeinen wurde tiglich prozentual mehr
Energie mit Aktivitdten geringer Intensitat verbraucht. Der auf
Grundliage dieser Resultate entwickelte Fragebogen wird in
einem persdnlichen Interview von ca. 30 Minuten Dauer
angewendet und erfasst Muster (Haufigkeit und Dauer) spezi-
fischer Aktivitaten aus den Bereichen Freizeit, Haushalt, Beruf
und Transport. Eine Kombination der so erhobenen informa-
tion mit publizierten Intensitétsniveaus liefert Gesamtwerte
des Energieverbrauchs.

Schlussfolgerung: Aufgrund der Variationen im Niveau des
Energieverbrauchs sind Angaben zu Art und Dauer der Aktivi-
taten notwendig. Die Gesamtwerte des Energieverbrauchs eig-
nen sich zur Rangierung der Individuen, wie dies fur Verzehrs-
daten bei Food-Frequency-Fragebogen Ublich ist.
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Résumé

Développement d'un questionnaire pour évaluer l'activité
physique de I'année précédente dans une population urbaine
multiethnique

Obijectifs: Décrire le développement d’un questionnaire éva-
luant Vactivité physique de I'année précédente et inclure les
activités de la vie quotidienne dans une cohorte multiethnique.
Décrire les profils de dépense énergétique dans I'échantillon
utilisé pour développer le questionnaire.

Méthodes: Les rappels de I'activité de 24 heures ont été récoltés
dans un échantillon de convenance (N = 367) dans quatre cen-
tres de santé de la ville de New York (octobre 1999 & février
2000). La dépense énergétique a été déterminée au niveau de
la population, du sous-groupe et de l'individu.

Résultats: Les activités identifiées sont semblables a celles
d’autres questionnaires. Il y avait des différences de dépense
énergétique au niveau individuel et de sous-groupe. La dépense
énergétique médiane dans les sites chinois et portoricains était
inférieure a celle des sites caribéens et dominicains. Il n'y avait
pas de changements apparents liés a I'dge. En général, un fort
pourcentage de la dépense énergétique guotidienne résulte
d’activités de faible intensité. Le questionnaire qui a été dével-
oppé a partir de ces résultats est administré par un interviewer,
dure 30 minutes et identifie les modes (fréquence et durée)
d’activités dans des domaines spécifiques (loisirs, domicile,
professionnel et transports). Cette information, combinée a
des niveaux d‘intensité publiés dans la littérature, permet
d‘obtenir une mesure synthétique de I'énergie dépensée.
Condlusions: La variation de la dépense énergétique requiert
une information sur le type et la quantité d’activité. Les
mesures synthétiques peuvent étre utilisées pour classer les
individus selon la dépense énergétique comme on le fait pour
I'apport énergétique avec les questionnaires de fréquence
alimentaire.
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Appendix

Table A1. Physical activity in men (n = 123), New York City, 1999-2000%"
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