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Abstract : This descriptive cross-sectional research aimed to develop and test a self-
report physical activity questionnaire (SPAQ) among elderly community-dwelling Thais.
The study involved two phases. Phase |, questionnaire development, consisted of six
steps: 1) defining the concept; 2) generating an item pool; 3) defining the choices of
responses to items; 4) reviewing items; 5) conducting a pilot study; and, 6) selecting
items for analyses. Inter-rater agreement and item-level for content validity index for
the first draft of the SPAQ (47 items) were .99 and .89, respectively. Face validity
was conducted with the second draft of the SPAQ (48 items). A pilot study, based
on the dimensions, household, occupation, leisure time, and transportation, was
conducted with the third draft (77 items). To obtain the final draft of the instrument
(65 items), content categorization of activities was conducted with the third draft of
the SPAQ), based on the literature’s descriptions of the dimensions of physical activity
and the deletion of items participants, in the pilot study, did not perform.

Phase 1l, psychometric property evaluation, used Pearson’s correlation coefficient
to analyze the concurrent validity, predictive validity and test-retest reliability. An acceptable
concurrent validity coefficient was obtained by examining a relationship between the
SPAQ and Actigraph readings. The SPAQ presented good predictive validity, as indicated
by its correlation with the six minute walk test. However, a non-significant correlation
between the SPAQ and both physical function and body fat was found. The 7-day
test-retest reliability coefficient of the SPAQ indicated good reliability. Although the
concurrent validity presented a modest coefficient, the SPAQ was shown to be relatively
convenient, simple and suitable for administration. These results were similar to
those found among Western populations.
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of daily living and is associated with falls, nursing
home admissions, hospitalizations and death.’”® There
is growing evidence that habitual physical activity
and healthy dietary habits decrease the incidence of
chronic health problems.* In addition, habitual
physical activity has been found to be associated with
improvement in health, as well as longevity.”

Since lifestyle activities are related to cultural
values,” selection of an appropriate, culturally-sensitive
method to assess physical activity is a critical issue
in an epidemiological study. For example, limitations
that have been recognized, regarding assessment of
physical activity among the Thai population, include,
but are not limited to: physical activity scores,
which may be over-estimated or under-estimated;®
assessment methods, which may not cover the
investigation of frequency and duration;*’ and,
objective measurements, which may not be sufficient
to validate a measure.® Such limitations may obscure
the relationship between physical activity and health
outcomes. Since modified instruments that measure
physical activity, among the elderly, may not be
culturally appropriate, when used within the context
of the Thai culture, a need for development of such
instruments exists.

It has been shown that a tool, such as a
self-report questionnaire, is practical for use, in

epidemiologic studies, to assess physical activity,
when it is inexpensive, easy to administer and generally
acceptable for research.’ Therefore, the purpose of
this study was to develop, and psychometrical examine,
a self-report physical activity questionnaire that
could assess physical activity among elderly Thais.

Conceptual Framework for this Study

The conceptual framework (see Figure 1),
for the study, was synthesized from Nagi’s model
of the disablement process,' as well as from research
linking physical activity and disability."" The
disablement process, according to Nagi, is a thorough
socio-medical model that pays attention to both
medical and social aspects of disabilities. The
foundation of the disablement model covers four
main concepts: active pathology, impairment,
functional limitation and disability.'® Active pathology
is considered a health problem (i.e. osteoarthritis)
that induces functional limitations. Impairment
refers to anatomical, physiological and mental
abnormalities of organs or body systems, while
functional limitation indicates one’s ability to
perform to his/her fullest capacity. Finally, disability
is a limitation in performance of defined roles and

tasks within a socio-cultural and physical environment.

Physical Activity: High

Physical Function

Physical Fitness

- Intensity
- Frequency
- Duration
- Type

- Pattern

- Energy expenditure

—p | Functional Limitation

Disability

Low

Figure 1 Conceptual framework of the study
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For the purpose of this study, the conceptualization
of functional limitation incorporated Nagi’s"®
description of both impairment and functional
limitation. The framework shows the relationship
among: (a) high physical activity, physical function
and fitness; and, (b) low physical activity, physical
limitations and disability. Thus, the five major
components in the framework, for this study, were:
1) physical activity, 2) physical function, 3) physical
fitness, 4) functional limitation, and 5) disability.

Physical activity was conceptualized as
comprising all physical activity, including: pattern,
intensity, frequency, duration and total amount of
physical activity, which result in the expenditure of
energy. One’s level of physical activity was defined
as being on a broad continuum, from very low to
very high. Physical activity plays a role, according to
its pattern and level, both as a risk factor (negative
effect) and a mediator (positive effect) for health-
related physiological outcomes. Appropriate physical
activity can improve physical function and fitness
of well-functioning older adults, as well as prevent
functional limitation and disability among those
with a health problem.’

Physical function was seen as one’s physical
and functional capacity to perform basic conditioning
activities in daily life. Physical inactivity has been
found to be associated with lower levels of physical
function, while physical activity has been demonstrated
to be associated with higher levels of physical
functioning, among older adults."

Physical fitness was viewed as the positive
health outcomes of physically active behavior.
Older adults, who are physically fit, are known to
have greater capability and endurance to accomplish
activities of daily living, including personal and
social activities.'®

Functional limitation, within the context of
this framework, refers to the continuum status of
functional capability. Functional capability ranged
from lose and/or abnormality of structure and
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function, at the specific organ-level, to limitations
or restrictions, at the level of the whole organism,
in performing fundamental physical and mental
activity in daily life.

Disability refers to inability, or difficulty, in
performing individually and socially defined activities
and roles. As has been noted, disabilities are
known to affect activities of daily living, such as
personal care, household management and job
(paid employment), which are necessary for survival
and independent living."’

In addition, the conceptual and methodological
issues for development and testing of the Community
Healthy Activities Model Program for Seniors
(CHAMPS) survey'® were selected for use in the
questionnaire development phase of this study.
These issues included: 1) assessing the types and
intensity levels of physical activity that are meaningful
and appropriate for the elderly; 2) designing questions
and methods to facilitate accurate reporting, since
the elderly often have cognitive impairment; and,
3) minimizing socially desirable responses, since
the elderly sometimes tend to present themselves as
being active. According to the United Nations," an
elderly person is anyone 60 years of age or older.
Such a person can be classified as being: young
old (60-69), medium old (70-79) or oldest old
(80 and above).”

Purposes of the Study

The purposes of this study were twofold.
They were to: 1) develop the Self-report Physical
Activity Questionnaire (SPAQ) for elderly Thais; and,
2) evaluate the psychometric properties of the SPAQ.

Method

A descriptive cross-sectional design, consisting
of two phases, was used (see Figure 2). Phase I,
questionnaire development, involved six steps: 1)
defining the concept; 2) generating an item pool;
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Phase I:

Questionnaire Development

The 1* draft of the SPAQ

1. Define the concept

2. Generate an item pool
a) Selected existing questionnaires (Questionnaires = 7)
b) In-depth interviews (n = 10 participants)

3. Define the choices of responses to items
|

(47 items)

The 2™ draft of the SPAQ

v

4. Review items

a) Content validity from experts (5 experts)
|

(48 items)
The 3" draft of the SPAQ

b) Face validity from population of interest (n = 10 participants)
|

(77 items)

Final draft of the SPAQ

5. Pilot study (n = 523 participants)

6. Select items for analysis
1

(55 items)

Phase II:
Psychometric Property o
Evaluation K

»

v

1. Concurrent validity: Validity analysis correlated
with activity count (Accelerometer)

v

2. Predictive validity: Validity analysis correlated
with physical function (PPT) and
physical fitness (BIA/ 6-MWT)

v

Purposive sampling

(n = 150 participants)

| 3. Reliability: Test-retest reliability analysis

7-day interval

7-day interval

\4
Day 1

Direct monitoring:

T7-day actigraph

monitoring

P
\
Day 7 Day 14

--=-p=| 1) The 1" SPAQ survey |

| The 2™ SPAQ survey

2) Objective measurement:
2.1 Physical function
2.2 Physical fitness

<

Figure 2 Overview diagram of the questionnaire construction process
Note: 6-MWT = Six-Minute Walk Test; PPT = Physical Performance Test;
PA = Physical Activity; BIA = Bioimpedance Analysis; SPAQ = Self-Report Physical Activity

Questionnaire
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3) defining the choices of responses to items; 4)
reviewing items; 5) conducting a pilot study; and,
6) analyzing item selection. Phase II, psychometric
property evaluation, required determination of the
instrument’s concurrent validity, predictive validity
and reliability.

The concurrent validity coefficient was
obtained by examining the relationship between the
SPAQ and Actigraph readings.'*"® Predictive validity
was indicated by its correlation with physical
function, through use of the Physical Performance
Test (PPT)>'® and cardio-respiratory fitness, as
measured by a bioelectrical impedance analysis,' "
and the Six-Minute Walk Test (6-MWT)."® The
7 day test-retest reliability coefficient was used to
test instrument stability.

Subjects: The sample consisted of four groups:
1) 10 participants for in-depth interviews, to generate
the pool of questionnaire items; 2) 10 participants
to examine the face validity of the questionnaire;
3) 523 participants for pilot testing the questionnaire;
and, 4) 150 participants to examine the questionnaire’s
psychometric properties. The total sample was
purposively recruited from three health centers, in
three districts, in Bangkok. The names of potential
participants were obtained, from the three health
centers, and divided into two groups: those who
were members of the elderly club and those from
the community at large. An equal distribution of
potential participants was selected for each of these
two groups, and approached, with the nurses’ and
health center volunteers’ assistance, via letter,
telephone or direct contact.

For the in-depth interview and face validity
testing, 10 participants were recruited, for each
group, from the name list, via purposive sampling.
For the pilot study, a multi-stage sampling technique
was used to gain 550 eligible older, male and female,
adults from three representative areas (inner city,
urban fringe and suburbs) in Bangkok. Twenty-
seven older adults refused to participate, in the study,
because of health problems and inconvenience.
Therefore, after the 4.91% attrition, a sample of
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523 was obtained. For the psychometric property
testing, 150 participants also were recruited, by
purposive sampling, from the list of names of the
elderly club members, who were not part of the
pilot study. The number of subjects selected for each
of these groups met the statistical recommendations
for instrument development and construction.”

Selection criteria, for this study, included
individuals who were: residents of Bangkok for at least
one year; 60 years of age and over; willing to participate
in the study; ambulatory; able to communicate in
Thai; without known cognitive impairment; and,
able to achieve a score of at least 15, out of 19
points, on the Chula Mental Test (CMT).”" Subjects
who indicated having risk factors, such as a heart
condition, were excluded from the study. Elderly,
who had lived in Bangkok for at least one year,
were selected in an attempt to control the effect that
one’s musculoskeletal system has on the predictive
validity of the psychometric properties of the evaluation.
Individuals, in the rural areas of Thailand, have
been found to engage in more physical activity and
have more physical strength than those in urban
Bangkok.22

As shown in Table 1, participants involved
in Phase I and Phase II, had a mean age of 68.03
years (SD = 5.76), with an age range of 60 - 91
years. Half were married, and most had finished
primary school. The majority (80%) had common
chronic health problems, such as hypertension,
hyperlipidemia and diabetes mellitus. Both the men
and women presented similar body mass indices.
Two-thirds of them had a normal body mass
index, while one-third were above the norm for
their gender.

Instruments: Four sets of instruments were
used. They included the: 1) guidelines for in-depth
interviews; 2) Chula Mental Test (CMT);
3) personal data sheet; and, 4) four psychometric
property evaluation instruments [Actigraph,'*"® Physical
Performance Test (PPT),>'® Bioelectrical Impedance
Analysis,'”"® and the Six-Minute Walk Test
(6-MWT)"].
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Table 1 Demographic characteristics and body mass index: participants in pilot study and psychometric
property testing

Characteristics Pilot study Psychometric property testing
(n=523) (n =150)
Number % Number %
Age Group (Years)
60-69 327 62.6 95 63.3
70-79 178 33.9 56 35.4
80 and over 18 3.5 2 1.3
Gender
Female 355 67.9 110 73.3
Male 168 32.1 40 26.7
Status
Non-member of the elderly club 320 61.2 - -
Member of the elderly club 203 38.8 150 100.0
Marital Status
Married 275 52.6 82 54.7
Widowed 184 35.2 48 32.0
Single 26 5.0 7 5.0
Separated 21 4.0 7 4.7
Divorced 17 3.3 6 4.0
Highest Education Completed
Primary school 290 55.4 54 36.0
Bachelor’s degree and over 67 12.8 26 17.3
Junior high school Graduate 55 10.5 21 14.0
Senior high school 50 9.6 21 14.0
Associated/technical degree 37 7.1 24 16.0
No 24 4.6 4 4.7
Health Problems History
No 102 19.5 33 22.0
Yes 421 80.5 117 78.0
Hypertension 234 44.7 74 49.3
Hyperlipidemia 99 18.9 39 26.0
Diabetes Mellitus 98 18.7 21 14.0
Bone problem 121 23.2 40 26.7
Cardiovascular problem 57 10.9 - -
Cancer 16 3.1 - -
Allergy and Vision impairment 23 4.4 - -
Body Mass Index (Kg/m?)
Female
<22.9 41 37.3
23.0 - 29.9 62 56.4
> 30.0 07 06.4
Male
<22.9 14 35.0
23.0 - 29.9 25 62.5
> 30.0 01 02.5
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The researcher developed guidelines for
in-depth interviews consisted of seven unstructured
questions used to explore physical activity, including
habitual activities and exercise. For example, one
question was: “Describe your habitual activities
regarding household work.” The questions were
based on the domain of activities [i.e., household,
occupation, leisure time (including recreation and
exercise) and transportation] of existing physical
activity English language and Thai surveys, such
as the CHAMPS survey,'® and the Thai Physical
Activity Questionnaire.*

The Chula Mental Test (CMT)*" is a 13
item cognitive impairment screening assessment of
cognitive function of illiterate, older adults with
reading and writing difficulties. Responses to the
items are coded on a dichotomous scale (0 =
incorrect and 1= correct). The summation score of the
CMT, representing each subject’s cognitive function,
ranges from 1 to 19. Total CMT scores of: 0-4
indicates severe cognitive impairment; 5-9 represents
moderate cognitive impairment; 10-14 implies
mild cognitive impairment; and, 15-19 are indicative
of normal cognitive function.”® Content validity,
criterion validity and reliability coefficient of the
CMT has been tested and found to be acceptable.”’
Thus, the CMT is considered to be a practical test
for evaluating cognitive impairment in older Thai
adults.®”

Personal information was obtained through
use of the researcher designed Personal Data Sheet
and Physical Activity Readiness Questionnaire.
The 10-item Personal Data Sheet sought information
regarding age, gender, educational status, marital
status and health status, of each participant, while
the 6-item Physical Activity Readiness Questionnaire
sought information regarding any medical conditions
or cardiac risk factors a participant may have.
Those who indicated having risk factors, such as
heart condition, were excluded from the study.

Psychometric property evaluation, which
occurred in Phase II, was accomplished through

use of: an Actigraph;'*'® a Physical Performance Test
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(PPT);>'® Bioelectrical Impedance Analysis,'’ using
a Omron 300 analyzer;18 and, a Six-Minute Walk
Test (6-MWT)."® Concurrent validity of the SPAQ
was tested with the Actigraph, the gold standard for
measuring physical activity.” The Actigraph'®"
is a uniaxial accelerometer'® used to monitor one’s
habitual physical activity and number of calories
expended. It is a small, portable, lightweight and
unobtrusive device that is attached to a Velcro
strap belt and worn around one’s hips. Physical
activity step counts, and time spent in habitual
activities, were used to evaluate each subject’s
level of physical activity. According to Freedson
and Miller,"® physical activity step counts: less
than 500 steps/ minute reflects less than three
metabolic equivalents (MET) of energy expenditure
(light physical activity); 501 to 1951 steps/minute
reflects 3 to 5.9 METs of energy expenditure
(moderate physical activity); and, more than 1951
steps/minute reflect 6 or more METs (vigorous
physical activity). To evaluate the accuracy of the
Actigraph, prior to using it, the instrument’s battery
and ability to function correctly were examined.
The ability to function correctly was assessed, by
comparing the readings of 10 different Actigraphs,
while a subject was engaged in brisk walking. If an
Actigraph had a different reading from the other
Actigraphs, it was not used in the study.

The Physical Performance Test (PPT)*'® is
used to assess lower body function, in older adults,
via three performance tasks: timed chair sit to
stands (5 repetitions, as quickly as possible, of full
stands from a seated position); timed standing
balance (tandem, semi-tandem and side-by-side
stand); and, completion of a normal pace, eight-foot
walk. A score of zero (0) is assigned to those who
cannot complete the required task, while a score of
one to four (1 to 4), based on the degree of completion,
is determined. A summary of performance score is
created by summing all task scores. A cut-point of
10 was chosen to identify degree of functional
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limitation. A total score of less than 10 is indicative
of increased risk mobility and activities of daily
living problems.*®

Bioelectrical impedance analysis'’ was
accomplished though use of an Omron 300
analyzer,'® a light weight, portable, hand-held
instrument that measures body fat versus lean body
weight. Prior to use, input of the individual’s weight,
age and gender must be made. An individual is
instructed to grip the analyzer’s handles, stand
straight and place his/her feet slightly apart. The
instrument sends a low-voltage current through the
body, which then is used to calculate an estimate
of the total body water (TBW). The more muscle
one has, the greater the quantity of water the body
can hold, while the more fat that is present, the
greater resistance there is to the electrical current.
Body fat analysis has been used to determine how
the amount of muscle, fat and body cell mass,
especially body fat, affects health outcomes, such
as physical function and fitness. The normal value
of body fat is 15-22% for men and 27-40% for
women.'® In this study, a correlation was carried out
between the mean percentage of body fat and energy
expended in each dimension of physical activity.

The Six-Minute Walk Test (6-MWT)" is
used to evaluate cardio-respiratory endurance and
physical endurance. Participants walk as rapidly as
possible for six minutes. The distance walked is used
to rate cardio-respiratory fitness as poor (below
average), normal (normal range) or good (above
average).'® The normal range of the 6-MWT is
610-735, 560-700, 545-680 and 470-640
yards for men age 60-64, 65-69, 70-74 and
75-T79 years, respectively. The normal range of
the 6-MWT is 545-660, 500-635, 480-615,
and 435-585 yards for women age 60-64, 65-69,
70-74, and 75-79 years, respectively. In this study,
a correlation was carried out between the average
value of the 6-MWT and the energy expended in
each dimension of physical activity.
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Procedure: Phase one of the questionnaire
development (see Figure 2) consisted of six steps,
including: defining the concept; generating an item
pool; defining choices of responses to the items;
reviewing the items; conducting a pilot study; and
selecting item analysis. The first step consisted of
selection of the concept, physical activity, which
was defined as any bodily movements produced by
skeletal muscles that result in energy expenditure.
This selection was based upon review of the literature
and existing instruments which measured physical
activity. As a result, the concept was divided into
four physical activity domains [household, occupational,
leisure time (recreation, exercise), and transportation]
which address the types of daily physical activity in
which an elderly person engages.

Potential participants were informed about:
the purpose and details of the study; maintenance
of their confidentiality and anonymity; and, their
right to withdraw without repercussions. After their
written consent was obtained, they were administered
the Personal Data Sheet and the Chula Mental Test,
to assure they met the inclusion criteria. Those who
did not meet the criteria were thanked for their
time and told they would not be able to participate.

The first 10 participants, who met the selection
criteria, were scheduled for an in-depth interview,
in a private room in their respective home, or in
a private room at the Health Center or the Regional
Health Promotion hospital. The interviews were
conducted to obtain information to assist in generation
of items for the SPAQ and were structured around
the guidelines for in-depth interviews. Each participant
was interviewed one to two times, over a time period
of one to two hours, until no new information was
obtained.

The second step began with the generation
of a pool of questionnaire items, through the review
of existing questionnaires on physical activity, and
the examination of the habitual physical activities
reported in the in-depth interviews with the 10
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participants previously mentioned. A total of 23,
10, 61, and 5 items, from the 4 domains (household,
occupation, leisure time, and transportation,
respectively), were chosen from seven questionnaires,
CHAMPS Physical Activity
Questionnaire;'® Modified Baecke Questionnaire
for Older Adults;™
Assessment of Leisure Time Physical Activities;*
Physical Activity Scale for the Elderly;*” Thai
Physical Activity Questionnaire;*® Yale Physical

including the:

Questionnaire  for the

Activity Survey;*® and, Zutphen Physical Activity
Questionnaire.”®  Based upon the findings of the
in-depth interviews, the item pool, generated from the
existing questionnaires, was reduced for the first draft
of the SPAQ to a total of 47 items (7, 2, 37, and
1, respectively, for household, occupation, leisure
time and transportation).

After the first draft of the SPAQ was developed,
five individuals, from three areas of expertise
(physical activity [2], geriatric nursing [1], and
Thai measurement/development [2]), were invited
to conduct content validity. The experts were asked
to: (a) identify the content relevance of each item,
and its related scale; (b) verify item uniqueness of
each sub-scale, including physical activities related
to household, occupation, leisure time and transportation;
and, (c) evaluate the clarity of each item’s meaning
within the context of the Thai culture. Inter-rater
agreement and item-level for content validity
index for the first draft of the SPAQ (47 items)
were .99 and .89, respectively. Based upon the
experts’ reviews, the second draft of the SPAQ,
using the same four dimensions of physical activity,
was developed by deleting, merging, adding and
rearranging some items, which brought the item
count to 48.

Face validity then was performed via review

of the questionnaire by 10 other elderly persons.
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The participants were asked to complete the
questionnaire and then specify: (1) items they had
difficulty responding to, and why; (2) items they
had questions about; (3) revisions they believed
should be made; and, (4) suggestions for items
they felt should be included. This resulted in the
addition of 29 items. The new items were added to
the three dimensions of household (n = 22),
occupation (n = 4), and transportation (n = 3).
Thus, the third draft of the SPAQ included the 29
new items, plus the 48 items from the 2™ draft of
the questionnaire for a total of 77 items [household
(n=30); (n=5); leisure (n=36);
transportation (n=5) and an additional item (n = 1)

occupation

asking whether participants engaged in “other types
of physical activities not previously mentioned?”].

After face validity was determined, a pilot test
of the instrument, using 523 purposively selected
participants, was conducted, to evaluate the performance
of the questionnaire. The number of participants
needed was calculated, based on the requirement
of having 5-10 participants per item.”® Therefore,
the number of participants needed, in this study, ranged
from 385 to 770. However, to conduct exploratory
factor analysis over 500 subjects are required.*’

Exploratory factor analysis was used to
analyze the third draft of the SPAQ. However, findings
revealed the data did not meet the statistical
assumptions; therefore, exploratory factor analysis
was not used again. To obtain the final draft of the
instrument, content categorization of activities was
conducted with the third draft, which was based on
the literature’s descriptions of the dimensions of
physical activity and deletion of some items
participants, in the pilot study, did not perform,
making a total of 55 items in the final draft of the
SPAQ (see Table 2).
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Table 2 Summarization of the final version of the SPAQ’s domains, related items and possible responses

A respondent was asked to indicate if he/she had engaged, over the past 7 days, in each of the activities

listed below. If the respondent engaged in an activity, he/she was to indicate how many times per week

(a number chosen by the respondent) and how many total hours per week (O-1 hours; more than 1-3

hours; more than 3-5 hours; more than 5-7 hours; more than 7-9 hours; or, more than 9 hours).

DOMAINS AND CORRESPONDING SPAQ ITEMS:

Household Physical Activity

13.

Taking care of other people, such as cleaning, feeding or serving food and milk; taking another
person for a walk for pleasure or exercise; or, taking another person to see the doctor.
Preparing and cooking food.

Cleaning dishes or other equipment.

Sweeping, vacuuming, mopping or cleaning the bathroom.

Washing clothes (by machine).

Washing clothes (manually).

Ironing.

Cleaning windows, gutters, a refrigerator, a bicycle or a car.

Cleaning a pet or pet’s cage.

. Feeding a pet.
. Repairing electrical or other equipment or machines; or, repairing part of the house.

. Doing light gardening, such as watering plants using a hose, dipper or bucket; trimming small

tree/bush branches; pulling weeds/grass by hand; or, raking or sacking leaves.
Doing moderate to heavy gardening, such as cutting the grass with scissors or an electric mower;
or, planting a tree.

Occupational Physical Activity

1.
2.

Engaging in a light occupation, such as an administrator or counselor.

Engaging in a moderate occupation, such as a teacher, merchant, hair-dresser, fortune-teller,
traditional masseur or masseuse, taxi driver or photographer.

Engaging in a heavy occupation, such as doing strenuous physical labor (lifting/carrying heavy
materials).

Leisure Time

258

Recreation

1. Doing volunteer work, such as serving as a leader of the community elder club or religious
activities; or, being a health care or general volunteer.

2. Doing religious activities, such as attending temple/church/mosque, praying, meditating or
reading a religious text.

3. Practicing religious activities, such as walking up and down or carrying out Islamic activities
(standing up and sitting down many times) to pay respect to Allah/God.

4. Doing wood working, needlework, drawing, knitting, or other arts or crafts.

5. Using a computer.
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10.
11.
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Watching television.

Playing light activity games, with other people, such as cards, bingo or board games.
Playing moderate activity games, such as billiards.

Attending a concert, movie, lecture or sports event.

Playing a musical instrument.

Dancing (traditional or international ).

Exercise

=N O O W DN

8.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Walking leisurely for exercise or pleasure; or, walking a dog.

Walking fast or briskly for exercise.

Jogging or running.

Riding a bicycle or stationary cycle.

Doing exercise with a treadmill.

Using aerobic machines, other than a treadmill, such as a rowing machine or step-machine.
Doing general conditioning exercise, such as light calisthenics using a bamboo stick; or, doing a
sword dance.

Carrying out stretching or flexing exercises.

Engaging in Yoga or Tai-chi.

Doing aerobic or anaerobic dancing.

Doing light strength training, such as using elastic bands or hand-held weights of 5 Ibs. or less.
Doing moderate to heavy strength training, such as using hand-held weights of more than 5 1bs.;
or, doing push-ups.

Playing Pa-tong or bowling.

Playing table tennis.

Engaging in golf or miniature golf; or, using a golf driving range.

Carrying or pulling golf equipment, when playing golf.

Riding a cart, when playing golf.

Playing double tennis.

Playing single tennis.

Playing badminton (pleasure or exercise).

Playing badminton (competition).

Playing basketball or football.

Swimming or doing water exercise.

Transportation

1.

2.
3.
4.

Walking to the bus, sky train or taxi; walking to do errands, such as to/from a store/bank; or,
walking children to school.

Walking to do errands, while carrying heavy items.

Riding a motorcycle.

Riding in a car.

General Question Addressing any of the Four Domains

1.

Doing other types of physical activity, not previously mentioned. If so, specify the activity.
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As shown in Table 2, the final SPAQ
addressed the frequency (number of times over the
past 7 days) and duration (total number of hours
per week) of physical activities related to the four
domains: household physical activities (n = 13);
occupational physical activities (n = 3); leisure
time activities [recreation (n = 11) and exercise (n
= 23)]; and, transportation activities (n =4). In
addition, one (n = 1) general question was added
that asked if another type of physical activity, not
previously mentioned, was performed and, if so,
specifically what the activity was. This question
could be related to any one of the four domains, if
a yes response and specific activity were listed.
The number of hours involved in each respective
activity was calculated using the following scale:
0-1 hours; more than 1-3 hours; more than 3-5
hours; more than 5-7 hours; more than 7-9 hours;
or more than 9 hours.

To determine the participants’ estimated weekly
caloric expenditure measures, from the data obtained
in the SPAQ, the estimated weekly duration of each
activity is multiplied by the metabolic equivalent
(MET) value and the results are summed across all
relevant activities. Each specified activity is assigned
a MET value based on values adjusted from the
compendium of physical activities’' and the CHAMPS
survey.

There are seven measures, including two levels
of activities (low-intensity and moderate- intensity);
four dimensions of physical activity (household,
occupation, leisure time and transportation); and,
total calorie expenditure over seven days. Two
sub-scales (recreation and exercise) of leisure time
physical activity are calculated, separately, due to
differences in intensity and effect of the activities.
Physical activity is divided into three levels of
intensity, including: low intensity activity (MET
values 0 — 2.9); moderate intensity activity (MET
values 3 — 5.9); and, vigorous intensity activity
(MET values = 6).

Phase two of the study (see Figure 2)
involved 150 purposively selected subjects who
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were asked to wear an Actigraph, 12 hours daily,
for seven consecutive days (five weekdays and two
weekend days), and to complete the SPAQ survey
twice (7 days apart), in order to measure the
concurrent validity and test-retest reliability of the
SPAQ survey. In addition, the physical function
and fitness of participants was determined, via a 20
to 30 minute standard physical performance test
protocol, using the PPT and 6-MWT, when the
SPAQ initially was administered. All participants
were supervised during their physical performance
testing, given a 5 minute rest period between each
test, and instructed to stop if they became too tired
to complete the test, or experienced new or worsening
symptoms during the test.

In addition, psychometric evaluation, consisting
of criterion-related validity (concurrent, predictive
validity) and reliability, of the SPAQ was accomplished.
The correlation between total metabolism hour/per
week (MET-Hr/Wk) and the activity count was
conducted, as well as calculation of the total score
from the PPT, and the concurrent validity and
predictive validity, using the total distances of the
6-MWT. The reliability of the correlations,
between the total MET-Hr/Wk and the two times
the SPAQ was administered, was investigated.

Data analysis

Descriptive statistics was used to analyze the
participants’ demographics and body mass index.
Pearson’s product moment correlation was used to
analyze the concurrent validity, predictive validity
and test-retest reliability®® of the final draft of the
SPAQ.

Results

Phase I: Questionnaire Development: The
first draft of the SPAQ consisted of 47 items that
measured the frequency and duration of physical
activity within the domains of household, occupation,
leisure (recreation and exercise) and transportation.
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The results from the experts’ item review showed
the inter-rater agreement to be .99, and the average
of the content validity index to be .89. Based upon
the reviewers’ comments, some instrument items
were deleted, merged, added and/or rearranged,
causing the second draft of the SPAQ to consist of
48 items. After the face validity of the 2" draft of
the SPAQ (48 items) was determined, the instrument
was expanded to 77 items. Since it was determined
that using exploratory factor analysis, to make a final
selection of items was inappropriate, the final draft
of the SPAQ was developed, after deletion of 22 items
and a content categorization of activities, based on
the literature’s descriptions of the dimensions of
physical activity. The 22 items were deleted, from
the final draft, because it was found that they were
not performed by the participants. One new item
(“Do you do other types of physical activity not
previously mentioned?” If so, please specify the

activity.) was added to the final draft. Therefore, the
final draft of the SPAQ consisted of 55 items (see
Table 2).

Phase II: Psychometric Property Evaluation:
Pearson’s product moment correlation was used to
investigate the criterion-related validity (concurrent
and predictive validity) and reliability analysis
(see Tables 3 & 4). Significant correlations were
found between both the male and female participants’
MET-Hr/Wk, and their low-intensity and moderate-
intensity activity. Significant correlations also were
found between the activity count/wk, total household
physical activity and total occupational physical
activity. However, significant correlations, between
the activity count/wk and household physical activity,
were found only among the females. The females also
presented higher correlations between activity count/wk
and low intensity activity, household activity and
recreational activity, than did the males. However,

Table 3 Pearson correlations between the SPAQ score and other measurements (n = 150)

Measurement Activity count/Wk PPT % Body fat 6-MWT (Yard) Total MET-Hr/Wk
Total Female Male Total Female Male Total Female Male Total Female Male Total Female Male
Total B1F*% 0 29%F 37 .04 -.12. .21 .15 .03 .15 .75% .74* .77* 1.00 1.00 1.00
MET-Hr/Wk
Low .24%*  29% 20 .02 -.14 .16 .21 .06 .04 .71* .74* .66*  .90** .91** .87*
intensity PA
Moderate 81 .23%  .44%* 05 -.07 .20 .04 -.01 .22 .61* .57 .68* .87** .89** .86*
intensity PA
Household PA .19* .23% .22 .06 -.08 .24 .16* -.10 .01 .51* .54* .48*  .83** .86** .79*
Occupational PA .19* 15 .25 -.02 -.02 .04 -.08 .09 .21 .24* .19% .42*%  31** .35%* .41*
Leisure time PA
- Recreation 18** .21 .15 -.01 -.06 .02 .13 .15 .01 .53*% .52* .54*  52*%* 50** .55*
- Exercise .24**  13* .34* .04 -.15 .21 .01 -.01 .15 .52* .48* .59*% .69** .64** .83*
Transportation .20* 13 .34 .06 -.01 .16 .08 A1 .21 .50%  .54*  56*  .56**F 52%* |73*
*p =.05; **p = .01
PA = Physical Activity; PPT = Physical Performance Test; 6-MWT = Six-Minute Walk Test
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Table 4 Test-retest reliability of the SPAQ (n=150)

Measurement interval R value R value R value 95 % Confidence
(SPAQ) (Women) (Men) (Total) Lower limit Upper limit
Total MET-Hr/Wk .94 .94* .93* 4.99 11.22
MET-Hr/Wk of L91** L92%* L91** -1.35 6.63
low-intensity PA

MET-Hr/Wk of .94%* L94%* .94%* -7.59 -3.34
moderate-intensity PA

MET-Hr/Wk of L91** .88** .90** -6.07 -2.76
household PA

MET-Hr/Wk of .65** .T6** .68** -4.88 -2.02
occupational PA

MET-Hr/Wk of .84%** .92 .87** 6.4 11.79
recreation

MET-Hr/Wk of .96** L9THE .96** -1.08 1.19
exercise

MET-Hr/Wk of .90* .93* L91* -2.94 4.62
transportation

¥ p=.01;*p=.05
PA = Physical Activity

the men presented greater significant correlations
between activity count/wk and moderate intensity
activity, exercise, and transportation, than did the women.
On the other hand, the PPT revealed no significant
correlation either among the total participants or
between the genders, regarding low intensity activity,
moderate intensity activity, household activity,
occupational activity, leisure time activity or
transportation.

Body fat percentage and the 6-MWT were
presented as physical fitness in this study. Body fat
percentage was not significantly correlated with the
physical activity measures, except for low-intensity
activity and household activity. The findings showed
good predictive validity, with the 6-MWT, for the
total participants. The men demonstrated higher
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significant correlations of cardio-respiratory fitness
measures (6-MWT) to total MET-Hr/wk, moderate-
intensity activity, exercise activity, transportation,
recreation and occupation, than did the women.
However, the women demonstrated higher significant
correlations, than did the men, with low-intensity
activity and household activity.

Significant correlations were found between
the total MET-Hr/wk and low-intensity physical
activity, moderate-intensity physical activity,
household physical activity, occupational physical
activity, leisure time and transportation. In addition,
the correlations, between MET-Hr/wk and each of
the other variables, were found to be significant for

men and women together, as well as individually.
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The stability of the SPAQ was supported
with the 7-day test-retest reliability of the: total
MET-Hr/wk, low intensity physical activity, moderate
intensity physical activity, household physical activity,
occupational physical activity, recreation, exercise
and transportation, for both the men and women,
as well as for both genders together.

Discussion

Characteristics of the Participants: Participants
in the first and second phases, of the study, had
similar personal characteristics. They also were
similar to those reported in prior studies in
Thailand.»®" The findings that most older Thais
were female, young older adults, who had at least
one chronic health problem, may be due to the
longevity of women and higher mortality rate
among men.” The ratio of young older adults to
oldest older adults revealed a gradual decrease, in
this study, which most likely was due to outcomes
of the ongoing aging process.

Questionnaire Development Process: The
development of the questionnaire addressed conceptual
and methodological assessment issues related to
the reporting of accurate physical activity among
older Thai adults who were not fluent in reading and
writing Thai. For example, completeness of the
SPAQ items was obtained by both quantitative and
qualitative approaches, which proved useful in
capturing the main components of habitual physical
activity among the elderly. In addition, the scale’s
simplified format, designed for this study, enabled
older adults to easily recall their physical activities.
The literature indicates that satisfactory results for
content validity, for a new instrument, should be
greater than 0.80.% The SPAQ was found, by the
experts, to have a good inter-rater reliability and
content validity index. In addition, face validity proved

to be useful in refining the content of the instrument.

Vol. 13 No. 4

Psychometric Property Evaluation Process

The modest correlation (.31) between total
MET-Hr/wk and active count, among participants
overall, was comparable to existing questionnaires
in Western countries’>** and in Thailand.*** For
example, concurrent validity of the International
Physical Activity Questionnaire®® had a mean rho of
about .30, against the reading of the accelerometer for
moderate vigorous walking and sedentary behaviors,
while concurrent validities, validated with the Actigraph,
for the Thai Physical Activity Questionnaire®® and
the Physical Activity Questionnaire® were found to be
between .20 - .32 and .30, respectively. In addition,
findings regarding gender discrepancies, for the
various forms of physical activity, were similar to
prior findings.”* This result may be because older
men have greater strength than older women and,
therefore, engage in higher intensity activities than
do women. Since household physical activity primarily
is carried out by women, it is not surprising that
a significant correlation was found between activity
count/wk and household physical activity among
the women, but not among the men.

Although, predictive validity, in this study,
was examined for both physical function (PPT)
and cardio-respiratory fitness (6-MWT, body fat
percentage), only the 6-MWT presented a substantial
number of significant correlations. The correlation
coefficients of physical function assessment could
not predict or discriminate functional capacity among
the older Thais in this study. The lack of a relationship
between the PPT and physical activity levels might
be due to lack of variability among the PPT data.
All participants in Phase 2 were members of the
elderly club and, thus, tended to be physically active.
These results are similar to prior research'” wherein
older adults who participate in moderate-intensity
exercise, most days of the week, have better physical
function than do older adults who are simply active
(no moderate-intensity exercise), throughout the day,
or are inactive.

263



Physical Activity Questionnaire Development and Testing among Elderly Community-Dwelling Thais

Body fat percentage was found to have no
association with the physical activity measures, except
for low intensity activity and household activity.
This may be due to the fact that older adults engage
in more low intensity physical activity and household
activities, than activities involving moderate intensity,
or ones related to an occupation, leisure time or
transportation. The fact that that a slightly larger
percentage of women, in this study, had a higher
body mass index, compared to the men, further
supports the fact that while women engage in
household activities, they do not engage in
moderate-intensity physical activity to the same
extent men do.

The strong correlation found between the
total MET-Hr/wk and the 6-MWT is congruent
1236738 The fact that the men
presented stronger correlations between the total
MET-Hr/wk and the 6-MWT, than the women,

suggested the men engaged in higher intensity activities

with prior findings.

than did the women.”” Thus, the men showed greater
cardio-respiratory fitness than did the women.
The fact that the Thai women demonstrated higher
correlations between the 6-MWT and energy
expenditure measures for low intensity activity and
household activity, compared to the men, also is

L. . . g 6,7,22
similar to prior findings

and further suggests
that women engage in lower intensity activities, as
well as lower amounts of physical activity, than do men.

Reliability of the SPAQ was supported by
the 7-day test-retest reliability assessment, which
was found to be somewhat higher than reliabilities
found among other physical activity surveys for older
adults.'™ * ** **"% Evidence from the test-retest
reliability assessment suggests good reliability for both
the low- and moderate- intensity activities subscales.
In addition, the literature indicates correlations of .70
are sufficient, in the early stages of development,
for group studies.’® All but four of the correlations,

in this study, were found to be at or above .90.
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Limitations and Recommendations

A major limitation of this study was the
homogeneity of the sample and small size of the
area for administering the 6-MWT. Homogeneity
of the sample, in the phase of psychometric property
testing, occurred because this study recruited only
members of the elderly club. The sample was not
diverse enough to test the scales separately for those
who were physically active and physically inactive.
A 50 by 40 foot course used for the 6-MWT was
too small for participants to walk as fast as possible
in 6 minutes. Thus, the participants’ total walking
distance may have been decreased, since they had
to turn around a number of times, which also may
have reduced the velocity of their walking.

The SPAQ, although found to be relatively
convenient, simple and suitable for administration,
among the elderly in this study, needs examination
with a more heterogeneous sample. In addition, the
area used to examine the 6-MWT needs to be
adequate in size, so as to prevent participants from
having to turn around frequently and, thus, lower
their walking velocity.
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