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CHAPTER 1: INTRODUCTION

“An important challenge in determining the relationship between health and physical activity is
valid assessment.”

Various levels of physical activity participation are associated with health benefits and/or
health risks. As a result, it is important that we have valid tools for assessing physical activity at
various ages. This becomes particularly important with longitudinal research, which might span a
number of years. The Physical Activity Questionnaire for Older Children (PAQ-C) and the
Physical Activity Questionnaire for Adolescents (PAQ-A) provide a general measure of physical
activity for youth from grades 4-12 (approximately ages 8-20).

The purpose of the PAQ manual is to ensure that you can easily administer the PAQ
measures in research and to provide you with a library of studies utilizing the PAQ-C and the
PAQ-A.

Physical Activity Questionnaire for Older Children (PAQ-C)

The PAQ-C is appropriate for elementary school-aged children (grades 4-8; approximately
ages 8-14) who are currently in the school system and have recess as a regular part of their
school week.

Physical Activity Questionnaire for Adolescents (PAQ-A)

The PAQ-A is appropriate for high school students (grades 9-12; approximately ages 14-20)
who are currently in the school system.

This manual provides a comprehensive overview of the PAQ-C and PAQ-A.

e Chapter 1: Describes why the PAQ-C and the PAQ-A were created and the limitations and
strengths of these measures.

e Chapters 2 and 3: Includes keys to successful administration of the PAQ-C and the PAQ-A,
scoring the questionnaires, validation and reliability studies, and the actual measures.

e Chapter 4: Summarizes the studies that we are aware of (as of August 2004) that have used
or reviewed the PAQ-C or PAQ-A.

1.1 Why were the PAQ-C and the PAQ-A Created?

It is difficult to determine the best instruments to assess physical activity when a gold
standard does not exist. Examples of instruments that have been used include a variety of
physiological indicators, laboratory methods, direct observation, motion sensors, and self-report
measures (Sallis & Saelens, 2000; Tremblay, Shephard, McKenzie, & Gledhill, 2001; Welk &
Wood, 2000). Self-report measures are most frequently utilized for the assessment of physical
activity levels in children and adolescents because they are typically low in cost and can be
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easily administered to large populations. However, few recall instruments have strong validity
and are feasible for large-scale research (Crocker, Bailey, Faulkner, Kowalski, & McGrath,
1997).

In response to the need for a valid and feasible self-report measure for large-scale research
with children and adolescents, the Physical Activity Questionnaire for Older Children (PAQ-C;
Crocker, Bailey, Faulkner, Kowalski, & McGrath, 1997; Kowalski, Crocker, & Faulkner, 1997)
and the Physical Activity Questionnaire for Adolescents (PAQ-A; Kowalski, Crocker, &
Kowalski, 1997) were developed and validated. The PAQ-C and PAQ-A are self-administered,
7-day recall questionnaires that measure general moderate to vigorous physical activity levels
during the school year. Generally, the PAQs have had relatively strong correlation coefficients
with other physical activity measures compared to other recall measures (Kowalski, Crocker, &
Faulkner, 1997; Kowalski, Crocker, & Kowalski, 1997).

The PAQ-C and the PAQ-A may be advantageous for use in longitudinal research. The
PAQs’ low cost, reliable and valid assessment of physical activity from childhood through
adolescence, and ease of administration make the PAQs feasible for large-scale studies. The
questionnaires use a common scoring scheme and were used successfully in the University of
Saskatchewan’s longitudinal bone mineral accrual study (Bailey, McKay, Mirwald, Crocker, &
Faulkner, 1999).

1.2 The Limitations and Strengths of the PAQ Measures

All physical activity measures, including the PAQ-C and the PAQ-A, have their strengths
and limitations. For example, some tools may or may not be feasible for large-scale research, be
cost and time efficient, have good adherence, have participant demand, and/or have acceptable
distribution properties.

The PAQ-C’s and the PAQ-A’s limitations

1) The PAQ-C and PAQ-A were developed to assess general levels of physical activity. They
do not provide an estimate of caloric expenditure or specific frequency, time, and intensity
information.

2) The PAQs do not discriminate between specific activity intensities, such as moderate and
vigorous activities; they simply provide a summary activity score (see the scoring section in
Chapters 2 and 3).

3) The PAQ-C and the PAQ-A are only appropriate when used during the school year; they
should not be used to assess physical activity in the summer or holiday periods. Therefore,
the PAQ-C and the PAQ-A only assess activities for individuals in the school system.

The PAQ-C’s and the PAQ-A’s strengths

1) The PAQ-C and the PAQ-A have been supported as valid and reliable measures of general
physical activity levels from childhood to adolescence (see the validation/reliability studies
in Chapters 2 and 3). The PAQs’ measurement of general physical activity levels is one its
strengths because it is difficult to precisely measure intensity, frequency, and duration of
young people’s activities, especially with self-report (Kowalski, Crocker, & Faulkner, 1997)

2) The PAQs utilize memory cues such as lunch and evening items to enhance the recall ability
of children and adolescents (see the PAQ measures in Chapters 2 and 3).

3) The PAQ-C and PAQ-A are cost and time efficient, easy to administer to large-scale
populations, and display normal distribution properties (see the validation reliability studies
in Chapters 2 and 3). .
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CHAPTER 2: Physical Activity Questionnaire for Older Children (PAQ-C)

2.1 What is the PAQ-C?

The PAQ-C is a self-administered, 7-day recall instrument. It was developed to assess
general levels of physical activity throughout the elementary school year for students in grades 4
to 8 and approximately 8 to 14 years of age. The PAQ-C can be administered in a classroom
setting and provides a summary physical activity score derived from nine items, each scored on a
5-point scale.

2.2 Keys to Successful Administration
1) When the PAQ-C is administered it is important to stress 2 points:
a) Explain it is NOT A TEST
b) Explain you are interested in ACTUAL activity during the last 7 DAYS

2) To Prevent Missing Data, have the research assistants quickly glance through the
questionnaires when they are gathered from the students.

a) Missing one response for an activity on item 1 has little effect on the overall score, but you
don’t want the students missing entire items (ie. not having a response for item 6).

b) Explain to the students that the research assistants are not looking at their activity levels,
but rather just making sure they haven’t missed any of the questions.

3) Overhead projectors may be helpful with younger age groups.
a) This allows researchers to read along with the students as they fill out their questionnaires.

Scoring
Overall process - Find an activity score between 1 and 5 for each item (excluding item 10)

Five Easy Steps

1) Item 1 (Spare time activity)
- Take the mean of all activities (“no” activity being a 1, “7 times or more” being a 5) on the
activity checklist to form a composite score for item 1.

2) Items 2 to 8 (PE, recess, lunch, right after school, evening, weekends, and describes you best)
- The answers for each item start from the lowest activity response and progress to the
highest activity response
- Simply use the reported value that is checked off for each item (the lowest activity response
being a 1 and the highest activity response being a 5).

3) Item 9
- Take the mean of all days of the week (“none” being a 1, “very often” being a 5) to form a
composite score for item 9.

4) Item 10
- Can be used to identify students who had unusual activity during the previous week, but
this question is NOT used as part of the summary activity score.

5) How to calculate the final PAQ-C activity summary score
5



- Once you have a value from 1 to 5 for each of the 9 items (items 1 to 9) used in the physical
activity composite score, you simply take the mean of these 9 items, which results in the final
PAQ-C activity summary score.

- A score of 1 indicates low physical activity, whereas a score of 5 indicates high physical
activity.

2.3 Validation Reliability Studies Concerning the PAQ-C

The following paragraphs summarize the original development, validity, and reliability
studies for the PAQ-C. The summaries provide a brief synopsis of each study’s findings (we
recommend that the complete studies be reviewed as the final reference).

Crocker, P. R. E., Bailey, D. A., Faulkner, R. A., Kowalski, K. C., & McGrath, R. (1997).
Measuring general levels of physical activity: Preliminary evidence for the Physical
Activity Questionnaire for Older Children. Medicine and Science in Sports and Exercise,
29, 1344-1349.

Evidence was provided that supported the PAQ-C as a reliable and valid measure of general
physical activity levels in children during the school year. In three studies, Crocker, Bailey,
Faulkner, Kowalski, and McGrath (1997) administered the PAQ-C to (N =215, N =84, and N =
200) elementary school children during the school year. The children were between the ages of 8
to 16 and attended a public school.

In the first study, the item and scale properties of the PAQ-C were examined. Ninety girls
and 125 boys (ages 9-15) completed the PAQ-C on the same day. The mean activity score for
females was 2.96 (SD = 0.69) and 3.44 (SD = 0.68) for males. Boys were significantly more
active than girls with respect to the PAQ-C mean scores, t (213) = 5.15, p < 0.01, and each item
score (p < 0.05), excluding the physical education item (p < 0.08). The item scale correlations
were all above 0.30, and the scale reliability was acceptable for both females (o = 0.83) and
males (a = 0.80). Recess and lunch items had the lowest correlations with the other items for
males (r =0.33 and 0.30 respectively) and females (r = 0.42 and 0.55 respectively). Most PAQ-C
items had means close to the center of the range and the variability was acceptable. Overall, the
PAQ-C was found to have acceptable measurement properties.

The second study examined the PAQ-C’s test re-test reliability, internal consistency, and
sensitivity to gender differences. Forty-three boys and 41 girls (ages 9-14) completed the PAQ-
C. The children were assessed twice during school hours with one week in between assessments.
The PAQ-C was relatively stable over the one-week assessment period (males, r = 0.75 and
females, r = 0.82). However, further analysis showed significant increases in PAQ-C activity
scores for both males, 2.85 (SD = 0.73) to 3.16 (SD = 0.91) and females, 2.56 (SD = 0.65) to 2.79
(SD = 0.80) over the two assessments, F (1,83) = 22.26, p < 0.01. Crocker et al. (1997)
suggested a possible rationale for the increase in activity might be due to the change in weather.
The first assessment week was cold and snowy, whereas the second assessment week was much
warmer. The internal consistency for the first assessment was (o = 0.79) and (a = 0.89) for the
second assessment. In general, the boys were found to be more active than the girls for weeks
one and two, t (82) = 1.93, p < 0.05 and t (82) = 1.97, p < 0.05 respectively. The results of this
study provide support for the test-retest reliability of the PAQ-C, and, similar to study 1, showed
that the PAQ-C was sensitive to gender differences in physical activity levels.

The third study examined the reliability of the averages of 2 or 3 PAQ-C scores as a
composite yearly activity score for children. Ninety-eight boys and 102 girls (ages 8-16) who
were participants in the Saskatchewan pediatric bone study completed the PAQ-C. The PAQ-C
was slightly modified for the adolescent participants with the recess item omitted, and some of

6



the activity checklist items were changed to represent adolescent activity choices. Using
generalizability theory, the results suggested that the use of 3 and 2 PAQ-C scores as a yearly
activity composite score were reliable for younger participants (G = 0.86 and G = 0.80
respectively) and older participants (G = 0.90 and G = 0.85 respectively). Sex, F (1,199) =
20.22, p < 0.01, and time, F (2,398) = 34.34, p < 0.01, effects were found. The marginal mean
male activity score was higher than females’ (3.11 and 2.71 respectively). Students were more
active in April than Oct-Nov (3.10 and 2.79 respectively). In summary, the PAQ-C had
acceptable measurement properties, internal consistency, and reliability for using the average of
either two or three PAQ-C scores gathered during fall, winter, and spring. These results provided
initial support that the PAQ-C is a valid measure of physical activity in children.

Kowalski, K. C., Crocker, P. R. E., & Faulkner, R. A. (1997). Validation of the Physical
Activity Questionnaire for Older Children. Pediatric Exercise Science, 9, 174-186.

Two studies by Kowalski, Crocker, and Faulkner (1997) supported the PAQ-C as a valid
measure of general physical activity levels. Two independent samples (N = 89 and N = 97) of
children grades 4 to 8 completed the PAQ-C along with other physical activity measures.

In the first study, the convergent, construct, and divergent validity of the PAQ-C were
examined. Thirty-eight boys and 51 girls ages 8 to 13 completed a behavioural conduct scale (M
=2.92, SD = 0.53), an athletic competence scale (M = 2.94, SD = 0.58), the PAQ-C (M = 3.23,
SD = 0.78), and an activity rating (M = 3.62, SD = 1.02). Following the questionnaires, the
classroom teachers completed a teacher’s rating of physical activity questionnaire (M = 68.13,
SD = 10.97), and the children completed the moderate to vigorous physical activity (MVPA)
each day for 1 week.

Convergent validity was supported by moderate relationships with the activity rating (r =
0.63), week summation of 24-hr moderate to vigorous activity recalls (r = 0.53), and teacher’s
rating of physical activity (r = 0.45). The PAQ-C’s moderate correlation with perceptions of
athletic competence (r = 0.48) provided support for the construct validity of the PAQ-C.
Divergent validity of the PAQ-C was supported by no relationship between the behavioural
conduct scale and the PAQ-C. Gender differences were found on the PAQ-C and teacher’s rating
of physical activity.

In the second study, the convergent and construct validity of the PAQ-C was further
examined. Forty-one boys and 56 girls completed the PAQ-C (M = 3.35, SD = 0.68), an activity
rating (M = 3.67, SD = 0.97), the Leisure Time Exercise Questionnaire (([LTEQ]; M = 75.31, SD
= 58.20), the Canadian home fitness test ([step test]; M = 4.09, SD = 1.68), the seven-day recall
inteview ([PAR]; M = 37.72, SD = 4.13), and wore the Caltrac motion sensor ([Caltrac]; M =
426.54, SD = 131.61). The children completed the Caltrac and PAR during a different week from
the other measures due to possible carry over effects. The PAQ-C was moderately related to the
activity rating (r = 0.57), LTEQ (r = 0.41), Caltrac (r = 0.39), PAR (r = 0.46), and the step test of
fitness (r = 0.28). Unlike the first study, no gender differences were found for the PAQ-C.
Overall, the results of these studies supported the validity of the PAQ-C.

2.4 The PAQ-C Measure
See the following page.



Physical Activity Questionnaire (Elementary School)

Name: Age:
Sex: M F Grade:
Teacher:

We are trying to find out about your level of physical activity from the last 7 days (in the last
week). This includes sports or dance that make you sweat or make your legs feel tired, or games
that make you breathe hard, like tag, skipping, running, climbing, and others.

Remember:

1. There are no right and wrong answers — this is not a test.

2. Please answer all the questions as honestly and accurately as you can — this is very
important.

1. Physical activity in your spare time: Have you done any of the following activities in the past
7 days (last week)? If yes, how many times? (Mark only one circle per row.)

7 times
No 1-2 3-4 5-6 or more

SKIPPING ..ot ) o ) O o
Rowing/canoeing ............ccecevvenueennnne. Q Q Q Q Q
In-line skating ...........ccceeeveeveevreerennne. ) o O o o
TaZ oo Q Q Q Q Q
Walking for eXercise .........cceeuevveennne. ) o O o o
Bicycling ....cceevvevieiieienieeeeeeee Q Q Q Q Q
Jogging or running ............c.ceeeveennennen. ) o O o o
ACTODICS ..o Q Q Q Q Q
SWIMMING ....oovvevieiierieiecieeeeee e ) o ) o o
Baseball, softball ..........cccceeevvennennne. Q O Q Q Q
DAance ......ccceeveeeveeieieeeee e o o o o o
Football ........ccevieiieiieieieeeeee Q Q Q Q Q
Badminton .........cccceeevininieieieie, o o o o o
Skateboarding ........ccccceceevervienicneenens Q Q Q Q Q
SOCCRT vt o o o o o
Street hockey ......cooevviviivcnicniiene. Q Q Q Q Q
Volleyball .......ccooevveeieiieiieieieeies ) o ) o o
Floor hockey .......ccoevveveveieniieiieieeee, Q Q Q Q Q
Basketball .........cccooevirinieiiieieieene o o o o o
Ice skating ......cccecvevveveeeieeieeeie e Q Q Q Q Q
Cross-country skiing ............cccceeveeen. ) o ) o o
Ice hockey/ringette ...........ccoevevenennee. Q Q Q Q Q
Other:

........... o o o o o

........... o o o o o
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2. In the last 7 days, during your physical education (PE) classes, how often were you very active
(playing hard, running, jumping, throwing)? (Check one only.)

I don’tdOPE ..oocviiiiee e o
Hardly €Ver ......ccoovieiieieieeceee e Q
SOMELIMES ....veevvieeiieiieiieieee et o
QUIte OFtEN .eveeeeieccceecceeee e O
ATWAYS .ttt o

3. In the last 7 days, what did you do most of the time at recess? (Check one only.)

Sat down (talking, reading, doing schoolwork)...... Q
Stood around or walked around ..........c..ccccoeninenens o
Ran or played a little bit ..........ccooveeiieciinieieieee Q
Ran around and played quite a bit ..........c..cceeneeee. o
Ran and played hard most of the time ..................... Q

4. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check one
only.)

Sat down (talking, reading, doing schoolwork).......Q

Stood around or walked around ..........c.cccccerieiennen. o
Ran or played a little bit ..........cccooveviieciinieieieee Q
Ran around and played quite a bit ..........c..ccueeeeene. o
Ran and played hard most of the time ..................... Q

5. In the last 7 days, on how many days right after school, did you do sports, dance, or play
games in which you were very active? (Check one only.)

NODE .t e .Q
1 time 1aSt WEEK ...ccuvvviieiiiieeieeeee e O
2 0or 3 times 1ast WeeK ........ooovvvviiiviiiiiiiiieeeeeeeeen O
4 times 1aSt WEEK ....vvvivvviiiiiiiicieccieeccee e O
S5timMeS 1ast WEEK ...ooovvviiiiiiiiiiieeee e O

6. In the last 7 days, on how many evenings did you do sports, dance, or play games in which
you were very active? (Check one only.)

NODE . O
1 time 1aSt WEEK ...ccvvvieeiiiiieeeeeee e O
2 0or 3 times 1ast WeeK ........ooovuviiiiviiiiiiiiieeeeeeeeen O
4018 51aSt WEEK ..ooocvveiieiiieeie e O
6 or 7 times 1ast WeekK ........ocovvviiviiiiiiiiieieeeieeen O



7. On the last weekend, how many times did you do sports, dance, or play games in which you
were very active? (Check one only.)

NONE oot O
T HINIE oot O
2 B HIMES weriieiieceee e e O
4 —— S HMES weeeeeeieeeeeeeeeee ettt O
6 OF MOTE LIMES ...vveieeiiiciieeeeeee e O

8. Which one of the following describes you best for the last 7 days? Read all five statements
before deciding on the one answer that describes you.

A. All or most of my free time was spent doing things that involve little

PRYSICAL ©FFOTT ..ottt e e e e e e .0
B. Isometimes (1 — 2 times last week) did physical things in my free time

(e.g. played sports, went running, swimming, bike riding, did aerobics) ...................Q
C. I often (3 — 4 times last week) did physical things in my free time .....................Q
D. I quite often (5 — 6 times last week) did physical things in my free time ............ Q
E. I very often (7 or more times last week) did physical things in my free time ........ Q

9. Mark how often you did physical activity (like playing sports, games, doing dance, or any
other physical activity) for each day last week.

Little Very

None bit Medium  Often often
Monday ......cccceeveeeienns Q Q Q Q Q
Tuesday ......cceevveevennnee. o o ©) o o
Wednesday ................... Q Q Q Q Q
Thursday ........ccccceevenens o o ©) o o
Friday ....cccoovveveiieienns Q Q Q Q Q
Saturday .........ccccceeeveennnne o o ©) o o
Sunday ......ccoceeveiiinnenne. Q Q Q Q Q

10. Were you sick last week, or did anything prevent you from doing your normal physical
activities? (Check one.)

Y S e e .0

If Yes, what prevented you?
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CHAPTER 3: Physical Activity Questionnaire for Adolescents (PAQ-A)

3.1 What is the PAQ-A?

The PAQ-A (a slightly modified version of the PAQ-C with the “recess” item removed) is a
self-administered, 7-day recall instrument. It was developed to assess general levels of physical
activity for high school students in grades 9 to 12 and approximately 14 to 19 years of age. The
PAQ-A can be administered in a classroom setting and provides a summary physical activity
score derived from eight items, each scored on a 5-point scale.

3.2 Keys to Successful Administration
1) When the PAQ-A is administered it is important to stress 2 points:
a) Explain it is NOT A TEST
b) Explain you are interested in ACTUAL activity during the last 7 DAYS

2) To Prevent Missing Data, have the research assistants quickly glance through the
questionnaires when they are gathered from the students.

a) Missing one response for an activity on item 1 has little effect on the overall score, but you
don’t want the students missing entire items (ie. not having a response for item 6).

b) Explain to the students that the research assistants are not looking at their activity levels,
but rather just making sure they haven’t missed any of the questions.

Scoring

Overall process - Find an activity score between 1 and 5 for each item (excluding item 9)
Five Easy Steps

1) Item 1 (Spare time activity)
- Take the mean of all activities (“no” activity being a 1, “7 times or more” being a 5) on the
activity checklist to form a composite score for item 1.

2) Item 2 to 7 (PE, lunch, right after school, evening, weekends, describes you best)

- The answers for each item start from the lowest activity response and progress to the
highest activity response

- Simply use the reported value that is checked off for each item (the lowest activity response
being a 1 and the highest activity response being a 5).

3) Item 8

- Take the mean of all days of the week (“none” being a 1, “very often” being a 5) to form a
composite score for item 8.
4) Item 9

- Can be used to identify students who had unusual activity during the previous week, but
this question is NOT used as part of the summary activity score.

5) How to calculate the final PAQ-A activity summary score

- Once you have a value from 1 to 5 for each of the 8 items (items 1 to 8) used in the

physical activity composite score, you simply take the mean of these 8 items, which results in
the final PAQ-A activity summary score.
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- A score of 1 indicates low physical activity, whereas a score of 5 indicates high physical
activity.

3.3 Validation Reliability Study Concerning the PAQ-A

The following paragraphs summarize the development, validity, and, reliability study for the
PAQ-A. The summary provides a brief synopsis of the study’s findings (we recommend that the
complete study be reviewed as the final reference).

Kowalski, K. C., Crocker, P. R. E., & Kowalski, N. P. (1997). Convergent validity of the
Physical Activity Questionnaire for Adolescents. Pediatric Exercise Science, 9, 342-352.

The PAQ-A (a modified version of the PAQ-C) was developed to measure general levels of
physical activity in adolescents. Kowalski, Crocker, and Kowalski (1997) administered the PAQ-
A along with other physical activity measures to 85 high school students during the school year.
The students consisted of 41 males and 44 females (grades 8 through 12), ages 13 to 20.

Two schools were assessed separately (late March-early April and late May-early June). The
assessments were scheduled over two-week periods that avoided any special school events. The
students were administered the PAQ-A (M = 2.31, SD = 0.63), an activity rating (M = 3.15, SD =
0.93), Leisure Time Exercise Questionnaire ([LTEQ]; M = 54.02, SD = 30.23), Caltrac motion
sensor ([Caltrac]; M = 355.88, SD = 126.01), and the 7-day physical activity recall interview
([PAR]; M = 36.21, SD = 3.24). To ensure no carry over effects, the Caltrac and PAR were
administered over a different 1-week period than the other measures. The PAQ-A was the only
measure sensitive to gender differences, t (83) = 3.01, p < 0.05. The males were more active than
the females (mean scores of 2.52 and 2.12 respectively).

The PAQ-A was significantly correlated to all self-report measures (activity rating, r = 0.73;
LTEQ, r = 0.57; and PAR, r = 0.59). The PAQ-A was also related to the Caltrac (r = 0.33). A
limitation of this study was that only 56.47% of students’ Caltrac data were usable. The main
problem with the Caltrac devices was that the students tampered with them. The PAQ-A scores
differed significantly between those who had usable Caltrac data and those that did not, t (83) =
2.78, p < 0.05. These results provided support for the convergent validity of the PAQ-A.

3.4 The PAQ-A Measure
See the following page.
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Physical Activity Questionnaire (High School)

Name: Age:
Sex: M F Grade:
Teacher:

We are trying to find out about your level of physical activity from the last 7 days (in the last
week). This includes sports or dance that make you sweat or make your legs feel tired, or games
that make you breathe hard, like tag, skipping, running, climbing, and others.

Remember:

3. There are no right and wrong answers — this is not a test.

4. Please answer all the questions as honestly and accurately as you can — this is very
important.

1. Physical activity in your spare time: Have you done any of the following activities in the past
7 days (last week)? If yes, how many times? (Mark only one circle per row.)

7 times
No 1-2 3-4 5-6 or more

SKIPPING ..o Q Q Q Q Q
Rowing/canoeing ............cccceeuvevennne. ) o ) O o
In-line skating .........ccccceevvevvenreerennnne. Q Q Q Q Q
TaZ e ) o O o o
Walking for eXercise ..........ceeverveenene. Q Q Q Q Q
Bicycling ....ccveveeeieiieiicieeeeeee, ) o O o o
Jogging or running .........cccceeeeereenennen. Q Q Q Q Q
ACTODICS ..ot o o o o Q
SWIMMING ....oovvvveniiniiiiiniceeieeeene Q Q Q Q Q
Baseball, softball ..........cccovvvvvveenneennn. Q Q O Q Q
Dance ......ccceeverieeieeiee e Q Q Q Q Q
Football .......cccoooieieieiieeieeees o o o o Q
Badminton .........cccceveeienienieieeieee. Q Q Q Q Q
Skateboarding ..........ccccccevvveeieeeenneennn. ) o ) O o
SOCCET .ot Q Q Q Q Q
Street hockey ....coovvveveeieiicieiieiee, ) o O o o
Volleyball ......cccccoveniniiniiiiiinicnens Q Q Q Q Q
Floor hockey .......ccovvevuveieniieieeienee, ) o ) o o
Basketball ........ccoccvevieviieiiieieeiees Q Q Q Q Q
Ice skating .........cceeeeviieieeeecieeie e ) o ) O o
Cross-country skiing ..........coceveeuennee. Q Q Q Q Q
Ice hockey/ringette ..........cceeveeevennnen. ) o ) o o
Other:

........... o o o o o

........... o o o o o

—_—
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2. In the last 7 days, during your physical education (PE) classes, how often were you very active
(playing hard, running, jumping, throwing)? (Check one only.)

I don’tdOPE ..oocviiiiee e o
Hardly €Ver ......ccoovieiieieieeceee e Q
SOMELIMES ....veevvieeiieiieiieieee et o
QUIte OFtEN .eveeeeieccceecceeee e O
ATWAYS .ttt o

3. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check one
only.)

Sat down (talking, reading, doing schoolwork).......Q

Stood around or walked around ..............cccceeeienen. Q
Ran or played a little bit ..........cccoveeiieiiiieiiciene, o
Ran around and played quite a bit ............ccceeneeene. Q
Ran and played hard most of the time ..................... o

4. In the last 7 days, on how many days right after school, did you do sports, dance, or play
games in which you were very active? (Check one only.)

NONE e e e .Q
1 time 1ast WEeK .....vvvviiiiiiiiiiciece e O
2 or 3 times 1ast Week .......covviviiiiiiiiiiiiiieeecee, O
4 timeS 1aSt WEEK ....ooovvveiiiiiiiiieeeeeeee e O
5times 1ast WeeK ....ooovvviiiiiiiiiiiicieece e O

5. In the last 7 days, on how many evenings did you do sports, dance, or play games in which
you were very active? (Check one only.)

NONE oo O
1 time 1aSt WEEK .....vvvviiiiiiiiiicieie e O
2 or 3 times 1ast Week .......cocovvvviiiiiiiiciiiieeece, O
401 51aSt WEEK ..evvvveiieiieeeeeee e O
6 or 7 times 1ast WeeK ......cc.coovvvvivviieciiiiciieeeeieeene O

6. On the last weekend, how many times did you do sports, dance, or play games in which you
were very active? (Check one only.)

NONE oo O
T HITIE oot O
2 —— 3 HIMES weeieeiieeiiie et Q
4 —— 5 HIMES wevveeeeeeieeee et O
6 OF MOTE LIMES ...vveiieviiiiiiieciiee e Q
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7. Which one of the following describes you best for the last 7 days? Read all five
statements before deciding on the one answer that describes you.

F. All or most of my free time was spent doing things that involve little
PRYSICAL ©FFOTT ...ttt e .0

G. I sometimes (1 — 2 times last week) did physical things in my free time
(e.g. played sports, went running, swimming, bike riding, did aerobics) .................

o
H. T often (3 — 4 times last week) did physical things in my free time ..................O
I. T quite often (5 — 6 times last week) did physical things in my free time .........O
J. Tvery often (7 or more times last week) did physical things in my free time .....O

8. Mark how often you did physical activity (like playing sports, games, doing dance, or
any other physical activity) for each day last week.

Little Very

None bit Medium  Often often
Monday ........cccoeeuvenrennen. o o o ) o
Tuesday ......cceevvevvenennnn. O] ©) ©) o O]
Wednesday .................... o o o ) o
Thursday ........ccccceevennne O] ©) ©) o O]
Friday .....ccccovveviiiieienn, o o o ) o
Saturday .......ccccceceeveennenn Q Q Q Q Q
Sunday .......ccceevveiiennenne. o o ©) o o

9. Were you sick last week, or did anything prevent you from doing your normal physical
activities? (Check one.)

If Yes, what prevented you?
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CHAPTER 4: Overview of Studies Using the Physical Activity Questionnaires

4.1 How has the PAQ-C and the PAQ-A been utilized in research?

The Physical Activity Questionnaire for Older Children (PAQ-C) and the Physical
Activity Questionnaire for Adolescents (PAQ-A) have been used to classify children and
adolescents into different activity levels (e.g., Mackelvie, McKay, Khan, & Crocker,
2001a; Kowalski, Crocker, Kowalski, 1997) and to investigate the relationship between
physical activity and health outcomes (e.g., Bailey, McKay, Mirwald, Crocker, &
Faulkner, 1999; Mackelvie, McKay, Khan, & Crocker, 2001b). In the following
paragraphs, every study that we are aware of that has used the PAQ-C and/or the PAQ-A
(as of August 2004) will be summarized (interested readers should consult the Web of
Science citation indexes for updates). The reference for each study summary will be
provided at the beginning of its summary. The following study summaries focus on how
the PAQ-C and the PAQ-A were utilized in the research. These summaries should be
considered brief overviews only, and you are encouraged to consult the primary sources
when referencing these studies.

Bailey, D. A. (1997). The Saskatchewan pediatric bone mineral accrual study: Bone
mineral acquisition during the growing years. International Journal of Sports
Medicine, 18, S191-S194.

The six-year bone mineral accrual study described by Bailey (1997) examined the
bone mineral accretion from childhood to adolescence. Sixty-eight elementary school
boys and 72 elementary school girls were assessed. The children were recipients of Dual
X-ray scans once a year and anthropomorphic measures every six months. As well, the
children completed the PAQ-C and a nutrition questionnaire at least three times per year
for the first three years and then twice a year every year after.

The results of Bailey’s (1997) bone mineral accrual study suggest that adolescents’
growth period is an important time for bone mineral accretion. The focus of this study
was on physical growth; unfortunately the physical activity results were not reported.
Bailey suggested that more research was needed to examine the relationship between
physical activity and bone mineral accrual during adolescents’ peak growth period (see
Bailey, McKay, Mirwald, Crocker, & Faulkner, 1999, for the physical activity data in this
study).

Bailey, D. A., McKay, H. A., Mirwald, R. L., Crocker, P. R. E., & Faulkner, R. A.
(1999). A six-year longitudinal study of the relationship of physical activity to
bone mineral accrual in growing children: The University of Saskatchewan bone
mineral accrual study. Journal of Bone and Mineral Research, 14, 1672-1679.
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The PAQ-C was used successfully in longitudinal research to measure children’s
general physical activity levels from childhood to adolescence. The above study
investigated the relationship between physical activity levels and bone mineral accrual as
children matured into adolescents. Two hundred and twenty-eight children were recruited
from the Saskatchewan pediatric bone mineral accrual study. All children were Caucasian
and 8 to 14 years of age. After 6 years of data collection, 68 boys and 72 girls remained
and most provided acceptable longitudinal data for analyses. The measures administered
were DEXA scans to assess bone mineral content, height and weight measurements, 24-
hr recalls to assess dietary calcium, and the PAQ-C to assess general levels of physical
activity (note that the PAQ-C was incorrectly called the PAC-Q in this study).

The children completed the PAQ-C at least 3 times per year for the first three years,
and every additional year after the third year the PAQ-C was completed twice per year.
Based on the PAQ-C mean activity score and SD for each age group, every child was
given an age-gender specific Z score that signified the child’s activity level as either
active, average activity, or inactive. Fifteen boys and 13 girls were categorized as active,
30 boys and 27 girls were of average activity, and 15 boys and 13 girls were inactive.

Children’s physical activity scores were significantly correlated with peak total body
bone mineral accrual and total amount of bone mineral accumulated during the 2 years
around the age of peak bone mineral content velocity ([PBMCV]; r = 0.39, r = 0.40
respectively for males; r = 0.41, r = 0.38 respectively for females; and both p < 0.05). For
the lumbar spine, girls produced the highest correlation between physical activity and
PBMCV (r = 0.47). The active boys and girls combined had a significantly different
magnitude of total body bone mineral accrual at peak and total amount of bone mineral
accumulated during the 2 years around PBMCV compared to inactive boys and girls
combined.

Ball, G. D. C., Marshall, J. D., & McCargar, L. J. (2003). Fatness and fitness in
obese children at low and high health risk. Pediatric Exercise Science, 15, 392-
405.

To investigate whether or not physical activity levels predict the presence of
metabolic risk factors of cardiovascular disease (CVD) and type 2 diabetes, the PAQ-C
was used to classify children’s physical activity levels. Body composition, physical
inactivity, and cardiorespiratory fitness were also investigated in this study to determine
their prediction ability. Obese children (N = 83) ages 6 to 12 years of age from Edmonton
and the surrounding area participated in this study.

Children were tested for CVD and type 2 diabetes risk factors. Dyslipidemia, insulin
resistance, and elevated blood pressure were measured for; as well, assessments of
height, weight, BMI, skinfolds, and total body and regional body composition (as
assessed by Dexa scans) were completed. The sum of 5 skinfolds was used to classify
children as obese. The children completed the PAQ-C and a physical maturation
questionnaire, and the parents filled out a questionnaire classifying their social economic
status. Physical inactivity was estimated from the previous 7 days of self-reported time
spent watching television and playing video/computer games. Ethnic background, CVD,
and type 2 diabetes histories were reported by parents. The children completed a
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cardiovascular test, blood samples were taken, and blood pressure, insulin levels, and
glucose levels were measured. Children were categorized as either low health risk (LHR)
or high health risk (HHR). Those children with 1 or more risk factor for CVD or type 2
diabetes were categorized as HHR, whereas no risk factors produced a LHR status. Risk
factors for CVD and type 2 diabetes included dyslipidemia, insulin resistance, and
elevated blood pressure.

Fifty-three children were categorized as HHR and 30 children were categorized as
LHR. Together, 24/83 children had 2 or more risk factors. The LHR children and the
HHR children had almost identical activity levels as assessed by the PAQ-C (M = 3.01,
SD = 0.65 and M = 3.00, SD = 0.66; respectively). Significant predictors of an HHR
classification were central body fat mass and the sum of 5 skinfolds. LHR children and
HHR children differed significantly (p = 0.05) in mean total body lean mass, mean total
body fat mass, and mean central body fat mass. Physical activity along with other
lifestyle variables did not predict metabolic risk for CVD and type 2 diabetes. Central
body fat mass was the strongest predictor of an HHR categorization.

Carter, L. M., Whiting, S. J., Drinkwater, D. T., Zello, G. A., Faulkner, R. A., &
Bailey, D. A. (2001). Self-reported calcium intake and bone mineral content in
children and adolescents. Journal of the American College of Nutrition, 20, 502-
509.

The physical activity levels of children and adolescents were assessed by the PAQ-C
to determine whether or not physical activity has a relationship to bone mineral density.
Two hundred and twenty-seven children from the Saskatchewan pediatric bone mineral
accrual study were assessed in the fall of 1993. Additional measurements administered
were DEXA scans to assess bone mineral, two to four 24-hour recalls monitoring dietary
intake, maturity ratings, anthropomorphic measures such as height, weight, and adiposity.
High school students were given a modified PAQ-C that omitted the recess item (i.e.,
PAQ-A).

Generally, in comparison to females, the males had higher activity scores. Males had
a mean physical activity score of 3.1 (SD = 0.6, n = 107) and the females mean activity
score was 2.7 (SD = 0.6, n = 117). For both males and females, there were no significant
correlations between activity scores and lumbar spine bone mineral content or total body
bone mineral content. Using a multiple linear regression model of lumbar spine bone
mineral content in males and females, the activity score was a significant predictor of
lumbar spine bone mineral content only for females.

Crocker, P. R. E., Eklund, R. C., & Kowalski, K. C. (2000). Children’s physical
activity and physical self-perceptions. Journal of Sports Sciences, 18, 383-394.

The PAQ-C and the Physical Self-Perception Profile (PSPP) were used to study the
relationship between children’s physical activity levels and physical self-perceptions.
Two hundred and twenty boys a