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EVALUATION OF POSSIBLE TOOLS FOR
PHYSICAL ACTIVITY ASSESSMENT IN
PEDIATRIC CLINICAL SETTINGS

Self-Report Physical Activity
Assessment Tools

A variety of self-report methods have
been used to assess physical activity
(PA) in children and adolescents.
These include self-administered and
interviewer-administered
questionnaires, recalls, diaries, and
proxy reports completed by parents
or teachers. Recall periods range from
as little as 1 day to as much as 1 year
with considerable variability in the
way in which PA activity duration,
frequency, intensity, setting, and
mode are evaluated. Self-report tools
are commonly used in
epidemiological and clinical studies
and for surveillance purposes for
which objective measurement tools
are not practical or expensive.

We aimed to identify and evaluate
instruments for assessing PA in the
pediatric primary care setting on the
basis of validity, reliability, ability to
classify into PA guidelines, and
clinical feasibility. We systematically
searched the literature for reviews on
the validity, reliability, and feasibility
of PA questionnaires in youth
populations. Search terms included
“physical activity,” “surveys and
questionnaires,” “child,” “adolescents,”
and “review.” The search strategy,
title, and abstract screening returned
5 reviews.187–191 To ensure we
discovered all relevant questionnaires
intended for the clinical setting, we
used snowball search strategy
techniques.192 We then applied

inclusion and exclusion criteria to
identify instruments that were
practical for use in a primary care
setting and evaluated the validity,
reliability, and clinical feasibility, as
explained below.

PA questionnaire intended for use in
youth populations (younger than
18 years) that were considered
clinically feasible (10 or fewer items)
were identified. We evaluated 12
questionnaires targeting preschool
through primary school–aged
children and 6 questionnaires
targeting adolescents. We collected
the following information:

1. Sensitivity and specificity of
meeting PA guidelines were the
preferred measures of validity,
typically against accelerometer
criterion, and each were rated as
follows: 0.0 to 0.33(*), 0.33 to
0.67(**), or 0.67 to 1.0(***). If
sensitivity and specificity were not
reported, we categorized, as
available, intraclass coefficient,
Spearman r, or Pearson
correlation coefficient as follows:
0.0 to 0.33(*), 0.33 to 0.67(**), or
0.67 to 1.0(***). Bland-Altman
limits of agreement were also
considered for concurrent validity.

2. Questionnaires were classified on
their ability to classify individuals
into aerobic PA guidelines as
follows: can easily discern
whether individual meets aerobic
PA guidelines (60 minutes of
MVPA every day) (***), can
discern frequency and duration of
MVPA but cannot easily determine
if guidelines are met (**), or

cannot discern frequency and
duration of MVPA (*).

3. Similarly, questionnaires were
classified on their ability to classify
individuals into the muscle-
strengthening component of the
PA guidelines as follows: explicitly
asks about the frequency of
muscle-strengthening activities
and can classify data into muscle-
strengthening guidelines (at least
3 times per week) (***), can
ascertain the frequency of muscle-
strengthening activities but cannot
classify into guidelines (**), or
asks about muscle-strengthening
activity but cannot ascertain
frequency (*).

4. To evaluate test-retest reliability,
we categorized, as available, Cohen
k, intraclass coefficient, or Pearson
correlation coefficient as follows:
0.0 to 0.33(*), 0.33 to 0.67(**), or
0.67 to 1.0(***). The coefficient of
repeatability and within-subject
SD were also considered.

5. Clinical feasibility considered the
time required to conduct
assessment:,2 minutes (***), 2 to
5 minutes (**), or 51 minutes (*);
simplicity of calculations needed
to obtain outcome PA variable:
simple (***), moderately difficult
(**), or very difficult (*); and staff
required to administer: physicians
required (*), other medical staff,
for example, medical assistant or
nurse practitioner required (**), or
can be completed in the waiting
room under minimal or clerical
staff supervision (ie, self-
administered) (***).
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We collected information from the
original article when possible;
otherwise, information was collected
from validation studies or the
reviews. Information on each domain
was then categorized using a 3-star
system (1 star = worst; 3 stars =
best). When no data were available
for a particular category, we assigned
a 0. When multiple pieces of
information for each domain were
available from many studies, the
results were averaged and presented
to 1 decimal point (eg, 2.3/3 stars).
Overall scores were summed across
categories with available data and
rounded to 1 decimal point.
Questionnaires targeting preschool-
and primary school–aged children
(Supplemental Table 8) and those
targeting adolescents (Supplemental
Table 9) were ranked separately.

We found few questionnaires with
adequate accuracy, reproducibility,
and feasibility to be used in the
clinical settings. In addition, few tools
have been validated or specifically
designed for such a purpose. For
preschool- and primary school–aged
children, the top 3 ranked tools had
a total score of 11 of 15 points with
adequate reliability scores. The World
Health Organization Health Behaviour
in School-aged Children Physical
Activity Questionnaire161,193 had low
criterion validity, whereas the
Physical Activity Questionnaire for
Older Children (PAQ-C)194 and the
Physical Activity Questionnaire for
Parents195 had intermediate criterion
validity. The fact that the PAQ-C also
enabled a more concrete assessment
of compliance with the aerobic PA
guidelines makes it the first choice for
elementary school children, whereas
the Physical Activity Questionnaire
for Parents appears to be an adequate
choice for preschoolers
(Supplemental Table 8).

Among adolescents, the YRBS196–198

and the refined measure for PACE1
(60 minutes screening measure)199

ranked highest in our assessment
(Supplemental Table 9). Concordance

between YRBS and ActiGraph
accelerometer moderate PA measures
was highest by using accumulated
minutes. Sensitivity of the moderate
intensity PA YRBS item ranged from
0.19 to 0.23 for 4 comparisons, and
specificity was 0.74 to 0.92. For
vigorous activity, sensitivity was high
(0.75–0.92) compared to the
ActiGraph measures, but specificity
was low (0.23–0.26). The 1 advantage
of the YRBS over the PACE1 is the
ability to determine compliance with
the muscle- and bone-strengthening
component of the PA guidelines.

Prochaska et al199 developed and
validated the PACE1 PA screening
tool for use with adolescents in
primary care settings. Similar to the
PAVS for adult populations, the
purpose of this screening tool was not
to obtain a comprehensive picture of
an adolescent’s PA levels but rather
identify adolescents not meeting PA
guidelines who could benefit from
specific counseling and guidance. On
the basis of questions extracted from
the YRBS and after validity and
reliability testing in an ethnically
diverse sample of 138 US adolescents,
a single item to assess accumulation
of MVPA per week was created.
Coefficients for reliability (ICC = 0.77)
and criterion validity against
accelerometer measures (r = 0.40)
were moderate and comparable to
those previously reported for other
self-report tools, making the PACE1
another reasonable tool in addition to
YRBS for assessing adolescent
participation in PA and compliance
with the aerobic component of PA
guidelines.15 The PACE1 tool has since
been validated in Spanish,200

Australian,201 Chinese,202 and Irish203

populations and used to guide lifestyle
counseling interventions in the US
primary care setting.204 The
instrument is widely used in more than
100 countries as part of the Global
School-based Student Health
Survey.205,206

The Evaluation of Activity Surveys in
Youth instrument has been developed

to assess PA and compliance with PA
guidelines by assessing 14 items and
number of days of participation over
the last 7 days: physical education
and/or gym class, school and
nonschool sports teams, active
commuting, recess, after-school, other
PA classes, weight training,
recreational wheel-sports and
walking and running, play at home
and in nonorganized sports, as well as
play in the neighborhood.207 The
Evaluation of Activity Surveys in
Youth instrument revealed good
reliability (r = 0.91) and validity
compared to accelerometry (r = 0.33)
amongst middle school students.207

In screening for meeting PA
guidelines of $60 minutes MVPA per
day, receiver-operator characteristic
curves identified a score of 22 as
having the best sensitivity and
specificity.207

Objective Physical Activity
Assessment Tools

As mentioned, obtaining detailed,
reliable, and accurate assessments of
PA, a complex behavior characterized
by multiple dimensions (frequency,
duration, intensity, and type) and
multiple domains, is a difficult
undertaking. The main advantage of
objective PA measures is that they are
not subject to the reporting bias or
recall issues of self-report methods.
Given their small size and relatively
low participant burden and cost,
heart rate monitoring,
accelerometers, pedometers, and
most recently, consumer-oriented
wearable devices have been used to
objectively assess adolescents’ PA in
clinical settings. For example, Trost
et al208 examined the feasibility and
clinical utility of using accelerometers
in the management of childhood
obesity in a primary care setting
among children (N = 82; mean age,
10.3 6 1.9 years; mean BMI percentile,
97.9th 6 2.0 percentiles). As expected,
significant discrepancies were found
between accelerometer and parental
reports of PA. Self-report data from
parents indicated a much larger

2



proportion of youth complying with PA
guidelines (46.5%) as opposed to
accelerometer data (29%), a finding
that has been also reported in larger
surveillance studies.4 Furthermore,
youth meeting PA recommendations
had higher cardiorespiratory fitness
and lower blood pressure levels when
PA data were objectively assessed as
opposed to obtained via parental self-
report.208

In another study, authors reported
the results of a validation study in
children (N = 31; ages 12–14 years)
testing the impact of an
accelerometer-linked online
intervention system combining
proximal performance feedback and
incentive motivation features to
promote MVPA.209 For detecting
MVPA, the accelerometer had
a sensitivity of 85.9%, specificity of
97.5%, and r = 0.94 correspondence
with the benchmark accelerometer
system; all P ,.0001).

Despite the potential advantages of
objective assessment tools, there is
still a high burden associated with
cleaning and analyzing objective
accelerometer data, which precludes
integration and feasibility for routine
use in clinical settings. The increased
penetration of consumer-oriented
devices that include PA sensors with
more streamlined data output has
prompted some health systems
integration of consumer-generated
data into clinical workflows and
EHRs. However, issues surrounding
the validity of these devices and the
framework for meaningful use of data
remain to be resolved.210 In addition,
most consumer-oriented devices may
not be feasible for assessment of
certain important activities such as
swimming or cycling or for CYSHCN
such as those using wheelchairs or
with impaired gait patterns.

Physical Fitness Assessments

Although PA lacks a precise biological
marker, cardiorespiratory fitness is
moderately correlated with PA. Low
fitness is a powerful marker of

current and future cardiometabolic
health in youth. It is also
independently associated with lower
academic achievement and sports and
lifetime PA participation. Exercise
testing in the clinical setting has been
used in pediatric populations among
those with congenital heart disease to
evaluate prognosis, as part of exercise
preparticipation algorithms to
evaluate signs or symptoms induced
or aggravated by exercise and to
establish baseline data before
rehabilitation or clinical
interventions, typically in clinical
specialty settings.211 However,
widespread implementation of fitness
testing in pediatric primary care
settings may not be feasible.

In the last decade, through the efforts
of FitnessGram (The Cooper Institute,
Dallas, TX) and others, there has been
important progress establishing
fitness standards (including measures
of aerobic capacity, body composition,
muscular strength, endurance,
flexibility, and activity assessments)
linked to health outcomes.212–214 This
work has sparked renewed impetus
on the key role of fitness for health,
leading to improved assessment via
standardized school-based data
collection batteries. The FitnessGram
battery is the default national fitness
assessment and is endorsed by the
President’s Council on Sports, Fitness,
and Nutrition and many other
partners.215 Although used widely
across the country (including in many
large district and state-level
adoptions), fitness data are typically
used only by school and education
stakeholders, opening up the
possibility of creating frameworks for
migrating school-based data to health
care providers to guide pediatric care
in particular for the prevention and
management of obesity, diabetes, and
other cardiometabolic and chronic
diseases. To be actionable and guide
preventive care actions, integration of
school-based FitnessGram data into
the pediatric care workflow would
enable enhanced cardiovascular risk

factor screening, behavioral
counseling, and referrals for specific
community and school-based PA and
fitness interventions.
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SUPPLEMENTAL TABLE 8 Rating of Tools for Assessing PA Level in Preschool- and Primary School–Aged Children

PA Questionnaire Description Target
Population

Concurrent
Criterion

Validity (out
of 3)

Ability To
Classify into
Aerobic PA
Guidelines

(out
of 3)

Ability To Classify into
Muscle-Strengthening PA

Guidelines (out
of 3)

Test-Retest
Reliability

(out
of 3)

Clinical
Feasibility

(out
of 3)

Total
Score
(out
of 15)

PAQ-C194 Ten-item guided
self-administered
7-d recall designed
to assess general
PA levels during
the school year for
children in fourth
grade and above

Elementary
school
children

2 3 1 3 2 11

WHO HBSC Physical
Activity
Questionnaire161,193

Time spent being
vigorously active
outside of school
(usually in a wk)

School
children,
children,
and
adolescents

1 3 1 3 3 11

Physical Activity
Questionnaire for
Parents (translated
from Spanish)195

Six questions asking
parents to report
the usual amount
of time per d spent
in sleeping, naps,
and various indoor
and outdoor
activities grouped
according to PA
intensity
(sedentary,
moderate, and
vigorous). One
question assesses
parents’ overall
perception of the
child’s typical PA
level by assigning
it to one of the 3
categories ranging
from 1 (inactive) to
3 (very active).

Preschoolers 2 2 2 3 2 11

Netherlands Physical
Activity
Questionnaire216

Seven Likert-type
responses (1–5
scale) averaged for
a total score;
typically requires
,2 min to
complete; meant to
capture usual
activity patterns
that sort children
into low- and
high-movement
categories

Preschoolers 2 1 1 2 3 9

Self-report PA
questionnaire for
school children217

Self-administered
questionnaire on
children’s PA and
outdoor playing.
(1) Participation in
any sports club
after school, rated
on a 2-point scale;

Primary
school
children

1 2 1 2 3 9
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SUPPLEMENTAL TABLE 8 Continued

PA Questionnaire Description Target
Population

Concurrent
Criterion

Validity (out
of 3)

Ability To
Classify into
Aerobic PA
Guidelines

(out
of 3)

Ability To Classify into
Muscle-Strengthening PA

Guidelines (out
of 3)

Test-Retest
Reliability

(out
of 3)

Clinical
Feasibility

(out
of 3)

Total
Score
(out
of 15)

(2) frequency of
participating in PA
or outdoor playing
during 1 wk, rated
on a 3-point scale;
(3) PA intensity,
rated on a 3-point
scale; and (4)
preference for PA
or outdoor playing,
rated on a 3-point
scale

Godin-Shephard218–223 Asks the participants
to give the weekly
average of the No.
times they engaged
in strenuous,
moderate, or mild
exercise for more
than 15 min during
their free time over
the last year.

School
children

1 2 1 2.3 2 8.3

Activity Rating
Instrument224

Normative scale that
requires children
to rate their
activity level
compared with
same-age and -sex
peers from 1
(much less active)
to 7 (much more
active)

Children
7–15 y

1 1 1 3 2 8

Fels PAQ225 Eight-item
questionnaire that
contains 3
open-ended
questions for
which activities are
listed by the
participant and the
frequency of
participation for
each activity is
obtained. The
remaining 5
questions use
a Likert scale to
evaluate PA.

Children
7–19 y

1 2 1 2 2 8

Parental report outdoor
time checklist226

Two-question
checklist allowing
parents to record
the amount of time
their child spent
playing outdoors
each day

Preschoolers 2 1 1 — 3 7

Preschoolers 1 1 1 — 3 6
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SUPPLEMENTAL TABLE 8 Continued

PA Questionnaire Description Target
Population

Concurrent
Criterion

Validity (out
of 3)

Ability To
Classify into
Aerobic PA
Guidelines

(out
of 3)

Ability To Classify into
Muscle-Strengthening PA

Guidelines (out
of 3)

Test-Retest
Reliability

(out
of 3)

Clinical
Feasibility

(out
of 3)

Total
Score
(out
of 15)

Parental report outdoor
time recall
questionnaire226

Two questions asking
parents to recall
the amount of time
their child typically
spent playing
outdoors each day
in the last month: 1
question about
weekdays and 1
about weekend
days

The Physical Activity and
Exercise
Questionnaire227

The first section
assesses current
PA level by using
the following
categorizations: (1)
inactive, (2)
relatively inactive,
(3) light PA, (4)
moderate PA, and
(5) vigorous PA.
The second section
assesses the level
of PA over the
previous 14 d.
Questions (on
a scale of 1–5)
relate to the time
spent in “hard
exercise”; “easy
exercise”; weekly
hours of television,
video, or computer
usage; and annual
sports
participation.

Children
6–18 y

— 3 1 — 2 6

Family Nutrition and
Physical Activity
Screening Tool228,229

Single 2-part question
with 4 answer
choices to assess
child activity;
answers vary on
whether the child
participates in PA
in his or her free
time and if the
child participates
in sports or
activities with
a coach or leader

School
children

— 1 1 — 2 4

Fels PAQ, Fels Physical Activity Questionnaire; HBSC, Health Behaviour in School-aged Children; WHO, World Health Organization; —, not applicable.
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SUPPLEMENTAL TABLE 9 Rating of Tools for Assessing PA Level in Adolescents

PA Questionnaire Description Target
Population

Concurrent
Criterion

Validity (out
of 3)

Ability To
Classify into
Aerobic PA

Guidelines (out
of 3)

Ability To Classify into
Muscle-Strengthening PA

Guidelines (out
of 3)

Test-Retest
Reliability

(out
of 3)

Clinical
Feasibility

(out
of 3)

Total
Score
(out
of 15)

YRBS196–198 Questions measure
participation in PA
and team sports
and attendance in
physical education
classes: (1) school
and leisure time PA:
vigorous, moderate,
strength exercises,
sport; (2) past
week and past
year; (3)
self-report; (4) 5 PA
items; (5) PA
behaviors; and (6)
frequency of
participation.

Adolescents 2 3 3 2 3 13

Refined MVPA
measure for
PACE1 (60-min
screening
measure)199

Refined 60-min MVPA
measure: modified
the PACE1 to
assess
participation in PA
broadly, without
specifying intensity.
Assesses the No.
d subjects
accumulated
60 min of MVPA
during the past 7 d
and for a typical
wk. A composite
average of past 7 d
and typical wk
create a score of
d per wk the
adolescent
accumulated
60 min of MVPA.

Adolescents 2 3 1 2 3 11

PACE1199 VPA: 2 single items;
assess the No. days
individuals engaged
in bouts of VPA for
at least 20 min at
a time during the
past 7 d and for
a typical wk.

Adolescents 2 3 1 2 2 10

MPA: assesses
accumulated
activity for 2
durations (30 and
60 min) and 2
reference periods
(past 7 d and
typical wk); for
each duration
period, reports for
the past 7 d and
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SUPPLEMENTAL TABLE 9 Continued

PA Questionnaire Description Target
Population

Concurrent
Criterion

Validity (out
of 3)

Ability To
Classify into
Aerobic PA

Guidelines (out
of 3)

Ability To Classify into
Muscle-Strengthening PA

Guidelines (out
of 3)

Test-Retest
Reliability

(out
of 3)

Clinical
Feasibility

(out
of 3)

Total
Score
(out
of 15)

a typical wk are
averaged to form
a composite
measure.

PAQ-A230 Almost identical to the
PAQ-C, but the PAQ-A
does not include
a question about
MVPA during
morning recess.

Children
14–18 y

2 3 1 2 2 10

Korean YRBS231 Nine questions; 3
indicators.
Physically active at
least 60 min per
day; vigorous PA;
muscle
strengthening
activities; walking;
sedentary behavior
at weekends and on
weekdays; physical
education classes;
sports team in
schools.

Middle and
high
school
students

— 3 3 — 2 8

Common
Measures,
Better
Outcomes232

Brief set of behavioral
measures used in
primary care
practice (adults
and adolescents).
PA portion asks
about vigorous and
moderate PA,
walking and sitting
over the last 7 d.
Adolescent
measures included
items from YRBSS,
Physical Activity
and Nutrition
Behaviors
Monitoring form
and PACE1.

Adolescents — 3 1 — 3 7

MPA, moderate physical activity; PAQ-A, Physical Activity Questionnaire for Adolescents; VPA, vigorous physical activity; YRBSS, Youth Risk Behavior Surveillance System; —, not applicable.
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