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Comparison of self-reported and accelerometer-measured
physical activity among Canadian youth
by Rachel C. Colley, Gregory Butler, Didier Garriguet, Stephanie A. Prince and Karen C. Roberts

Abstract

Background: Generally, correlation and agreement between self-reported and accelerometer-measured physical activity are low. The objective of this study
is to compare estimates of physical activity from a newly developed Canadian questionnaire with measurements by accelerometer among 12- to 17-year-olds.
Data and methods: Physical activity was self-reported by domain (transportation, recreation, school, and occupational/household) as part of the new Physical
Activity Youth Questionnaire (PAYQ) in the Canadian Health Measures Survey (CHMS; 2014-2017; n = 975) and the Canadian Community Health Survey
(CCHS; 2015-2016; n=7,619). The CHMS also collected moderate-to-vigorous physical activity (MVPA) data using the Actical accelerometer. Descriptive
statistics and correlation and agreement analyses were used to compare and contrast self-reported and accelerometer-measured physical activity variables.
Linear regression was used to assess the association between physical activity and obesity.

Results: The average daily MVPA measured by accelerometry was 49.7 minutes per day. According to the PAYQ, Canadian youth reported an average of 78.2
minutes of physical activity per day from all domains, including recreation (31.3 minutes per day), transportation (15.5 minutes per day), school (25.8 minutes
per day), and occupational/household (5.6 minutes per day). According to accelerometer-measured MVPA, 23.1% of youth met the physical activity guideline.
The inclusion of all domains of self-reported physical activity resulted in a higher percentage of youth meeting the physical activity guideline (58.6%) than was
the case for the recreation domain only (18.5%) or the sum of the recreation and school domains (34.0%). Overall, self-reported and accelerometer-measured
physical activity estimates were poorly correlated (R < 0.2).

Interpretation: Population-level estimates of physical activity and the percentage of youth meeting the physical activity guideline were well-aligned between
the Actical and the PAYQ; however, large differences were evident at the individual level. Therefore, caution should be exercised in using data from these two
methods since their values may not be interchangeable.
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hysical activity is positively associated with a wide range

of physical, psychological, social and cognitive health
outcomes in children and youth.'? Self-report questionnaires
are cost-efficient and provide important contextual informa-
tion about physical activity, but are limited by recall bias and
variation in reporting accuracy for different intensities and
domains.*> Accelerometers overcome some of these limitations.
However, they do not capture certain types of movement accur-
ately (e.g., cycling, load bearing). Nor do they provide any
contextual information about the type or domain of physical
activity participation.* This information is important for con-
ducting surveillance as it identifies the types and domains of
physical activity that are contributing the most and the least
to overall physical activity levels. Capturing this contextual
information may be particularly challenging in youth, given
the more sporadic nature of how they accumulate physical
activity throughout the day.’

Previous studies have reported low-to-moderate correlation
between self-reported and accelerometer-measured physical
activity among youth.>>¢7 These differences between methods
are important to understand given that they may lead to vari-
ation in the observed associations between physical activity
and health.’ In addition to differences between measurement
methods, variation in analytical approach can also have a sub-

stantial effect on estimates. This is particularly relevant for
youth given the recent change in the operationalization of the
Canadian Physical Activity Guideline from at least 60 minutes
every day to 60 minutes on average,® a change that shifts the
percentage of Canadian children and youth meeting the current
physical activity guideline from 7% to 33%.°

The Canadian Health Measures Survey (CHMS) was
developed to overcome two important limitations of existing
health research surveillance mechanisms in Canada: (1) some
types of information cannot be ascertained via interview format
(e.g., blood, urine and DNA markers), and (2) some health
information obtained by means of self-report methods may
be biased.!” Since its inception, in 2007, the CHMS has col-
lected both self-reported and accelerometer-measured physical
activity data. This has created an opportunity to conduct com-
parative studies on how the data from these two methods relate
to one another.®''> A more thorough understanding of how
these measurement tools compare is important given that
many large health surveillance surveys, including Canada’s
major health survey, the Canadian Community Health Survey
(CCHS), rely solely upon questionnaire-based methods. The
CCHS is the main surveillance tool for comparison between
provinces, territories and health regions.

Authors: Rachel C. Colley (rachel.colley@canada.ca) and Didier Garriguet are with the Health Analysis Division of Statistics Canada, in Ottawa, Ontario.
Gregory Butler, Stephanie A. Prince and Karen C. Roberts are with the Centre for Surveillance and Applied Research at the Public Health Agency of Canada,
in Ottawa, Ontario. Stephanie A. Prince is also with the Division of Cardiac Prevention and Rehabilitation at the University of Ottawa Heart Institute, in Ottawa,
Ontario.
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Information needs for both sur-
veillance and research have evolved
over time, and there is an increased
interest in not only quantifying the
overall amount of physical activity
done by youth, but also understanding
the breakdown of physical activity by
domain (i.e., transportation, school,
recreation, and occupational/house-
hold),"” so as to better understand any
observed changes and to better target
responses. Additionally, Canadian and
global physical activity surveillance
efforts often necessitate the measure-
ment of adherence to Canadian and
World Health Organization guidelines.
Limitations of previous self-reporting
and objective measurement tools to
meet these needs led Statistics Canada
to develop a new Physical Activity for
Youth Questionnaire (PAYQ), which
was subsequently implemented in both
the CHMS (2014-2015) and the CCHS
(2015-2016). The purpose of this study
is to compare accelerometer-measured
and self-reported physical activity from
the new PAYQ among Canadian youth.
Further, this paper examines the reli-
ability and effect of mode (in-person
versus telephone) of the PAYQ module
by comparing estimates between cycles
within each survey and between the
CHMS and CCHS.

Methods
Data sources

The CHMS is an ongoing survey con-
ducted by Statistics Canada that collects
self-reported and measured health infor-
mation from a representative sample
of the Canadian household-dwelling
population using mobile examina-
tion centres that travel to multiple sites
across the country (resulting in a clus-
tered sample).'*'>!¢!” The Labour Force
Survey area frame, supplemented by the
census, was used as the sampling frame.
This analysis included data collected in
cycles 4 (2014-2015) and 5 (2016-2017)
from a sub-sample of youth aged 12 to
17 years who had complete accelerom-
eter-measured MVPA and self-reported
physical activity data (n = 975). Of
the original 1,622 youth in the CHMS

sample from both cycles, 1,527 had valid
PAYQ data, and 975 of those had valid
accelerometer data.

The CCHS is an ongoing cross-sec-
tional survey conducted by Statistics
Canada that collects information related
to health status, health care utilization
and determinants of health with respect
to the Canadian population; it covers
approximately 98% of Canadians aged
12 and older.'® To assess the reliability
of the PAYQ, this paper includes a
comparison of estimates obtained in the
CHMS to data collected in the 2015-
2016 CCHS on respondents aged 12
to 17 years with complete PAYQ data
(n=17,619).

Physical activity measured by
accelerometer, Canadian Health
Measures Survey only

The CHMS consists of a household
interview followed by a visit to a mobile
examination centre, where respondents
undergo about 2 to 2.5 hours of testing.
Upon completion of the household and
mobile examination centre visits, ambu-
latory respondents were asked to wear
an Actical accelerometer (Phillips —
Respironics, Oregon, USA) over their
right hip on an elasticized belt during
waking hours for seven consecutive
days. It should therefore be noted that the
accelerometer measurement of activity
occurred in a different week to the
household questionnaire, which included
the PAYQ module. All respondents
were blind to the data while they wore
the device. The Actical measures and
records time-stamped acceleration in all
directions, providing an index of move-
ment intensity via a count value for each
minute (data were collected in 60-second
epochs). A valid day was defined as
having 10 or more hours of wear time,
and a valid respondent was defined as
having a minimum of four valid days."
Daily wear time was determined by sub-
tracting non-wear time from 24 hours.
Non-wear time was defined as at least
60 consecutive minutes of zero counts,
with allowance for one to two minutes of
counts from 0 to 100. Published move-
ment intensity thresholds were applied to

the data to derive time spent in light-in-
tensity physical activity (LPA) and
moderate-to-vigorous physical activity
(MVPA)."” Total physical activity (TPA)
is the sum of MVPA and LPA. A com-
plete description of the accelerometer
data reduction procedures is available
elsewhere.'

Physical activity measured by
questionnaire, Canadian Health
Measures Survey and Canadian
Community Health Survey

As part of an in-person household inter-
view, CHMS respondents were asked
to provide estimates of time they spent
in the last seven days engaged in trans-

portation  (PAYQ,,),  recreational
(PAYQ,..), school-based (PAYQ.)
or other  (occupational/houschold)

physical activity (PAYQ_,,) (see the
PAYQ module in Appendix A). CCHS
respondents provided the same informa-
tion via a phone interview. The reported
values by domain were summed to give
total physical activity (PAYQ,,). Select
combinations of domains were also
tested (e.g., PAYQ,... ) Respondents
were also asked to estimate the number
of minutes in the last seven days during
which they engaged in vigorous intensity
physical activity. In order to be compar-
able to the accelerometer data, average
daily values for each domain of physical
activity were calculated.

Reliability and effect of mode of
delivery

The PAYQ was administered in-person
in the CHMS and over the phone in
the CCHS. Physical activity estimates
from the CHMS were compared to
those obtained in the CCHS to deter-
mine whether the mode of delivery
of the questionnaire had any effect.
Reliability of the PAYQ was assessed
across multiple cycles within the CHMS
(e.g.,2014-2015 versus 2016-2017) and
CCHS (2015 versus 2016).



What is already
known on this
subject?

Self-reported and accelerometer-
measured physical activity levels
generally exhibit low correlation and
agreement.

Previous comparisons between self-
reported and accelerometer-measured
physical activity using Canadian Health
Measures Survey (CHMS) data have
exhibited low correlation between
methods and large differences in the
number of minutes of physical activity
accumulated per day, and in adherence
to physical activity guidelines.

A new physical activity questionnaire
module was adopted for the 2014—
2015 CHMS and 2015-2016 CCHS.
This new questionnaire asks youth to
report physical activity accumulated
by domain: transportation, recreation,
school, and occupational/household.

What does this study
add?

On average, Canadian youth reported
more physical activity than they
accumulated on the accelerometer.

The correlation between self-reported
data from the new questionnaire
module and accelerometer-measured
physical activity was low. This finding
is consistent with results observed for
other questionnaire modules among
this age group.

About one in four respondents reported
physical activity levels very close to

the accelerometer measurements.

The remaining respondents were split
evenly between reporting more and
reporting less physical activity than was
measured by the accelerometer.

Mode of delivery of the questionnaire
(i.e., telephone versus in-person)
appears to have an effect on physical
activity estimates. On average, the
estimates obtained over the phone
were higher than those obtained in
person.
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Adherence to the physical activity
guideline

Two analytical approaches were used to
determine whether respondents adhered
to the physical activity guidelines: (1) the
daily analytical method requires that
respondents reach or exceed 60 minutes
per day of physical activity in order to
be classified as adherent; and (2) the
average analytical method requires that
respondents’ weekly average be equal to
or exceed 60 minutes per day in order to
be classified as adherent.

Obesity measures, Canadian
Health Measures Survey only

To determine whether the measurement
method affects the direction or strength
of association with health, regression
analyses were carried out by means of
self-reported and accelerometer-meas-
ured physical activity estimates with
measured obesity. Body mass index
(BMI) was calculated as measured
weight in kilograms divided by meas-
ured height in metres squared. Height
was measured to the nearest 0.1 centi-
metre using a ProScale M150 digital
stadiometer (Accurate Technology, Inc.,
Fletcher, North Carolina, USA). Weight,
to the nearest 0.1 kilogram, was measured
with a Mettler Toledo VLC with Panther
Plus terminal scale (Mettler Toledo
Canada, Mississauga, Ontario, Canada).
Waist circumference was measured to
the nearest 0.1 cm using a flexible tape.
Regression coefficients were multiplied
by 30 and therefore represent the effect on
the outcome of increasing a given type of
physical activity by 30 minutes (B, . ).

Statistical analysis

Descriptive statistics were used to calcu-
late means and 95% confidence intervals.
The percentage of respondents meeting
the physical activity guidelines was
assessed by means of measured (MVPA)
and self-reported PAYQ variables
under both the daily and average ana-
lytical approaches. Agreement between
methods in adherence to the guideline
was calculated. Pearson correlation
coefficients were used to assess the rela-
tionship between measured and reported

estimates of physical activity. The distri-
bution of the mean difference (calculated
as the measured estimate minus the
self-reported estimate) between meas-
ured and self-reported physical activity
variables was assessed on the basis of
weighted histograms. Linear regression,
controlling for age and sex, was used
to assess the association with obesity
measures.

To account for the complex survey
design and non-response bias and to
correctly estimate variance, all analyses
were weighted using the survey weights
generated by Statistics Canada for
Cycles 4 and 5 of the CHMS'""7 and
the 2015-2016 CCHS."® SAS 9.3 (SAS
Institute, Cary, North Carolina) and
SUDAAN 11.0 were used to analyze
the data; denominator degrees of
freedom (DDF = 22) were used in the
SUDAAN procedure statements for the
CHMS analyses. To account for survey
design effects, the bootstrap technique
was employed to estimate the 95% con-
fidence intervals.'®!"!® Response rates
were 40% for the CHMS'®!7 (reflecting
the analytical requirement of at least
four valid days of accelerometer data)
and 57.5% for CCHS 2015-2016."

Results

According to the PAYQ, Canadian
youth reported an average of 78.2
minutes per day of physical activity
from all domains (PAYQ, ), including
recreation (PAYQ,,.: 31.3 minutes per
day); transportation (PAYQ,,: 15.5
minutes per day); school (PAYQ.:
25.8 minutes per day); and occupational/
household (PAYQ,,,: 5.6 minutes per
day) (Table 1). According to the Actical,
Canadian youth accumulated an average
of 49.7 minutes per day of MVPA, 192.0
minutes per day of LPA, and 241.7
minutes per day of TPA. Boys were
more active than girls; however, the dif-
ference was statistically significant only
with respect to accelerometer-measured
data. According to PAYQ,,., PAYQ,,,
PAYQ,,,, and accelerometer-measured
MVPA, 12- to 14-year- olds were more

active than 15- to 17-year-olds. Weekday
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Table 1
Average daily minutes of physical activity overall and by sex, age group and day of the week, household population aged 12 to
17 years
All Malest Females 12- to 14-year-olds* 15- to 17-year-olds
95% Cl 95% Cl 95% Cl 95% Cl 95% Cl

Mean from to Mean from to Mean from to Mean from to Mean from to
Accelerometer-measured
Moderate-to-vigorous physical activity 49.7 445 549 59.9 515 683 37.5* 343 407 56.1 47.7 645 425 37.0 48.0
Light physical activity 192.0 187.0 197.1 196.8 190.0 203.5 186.3* 179.6 193.1 201.4 1955 207.3 181.6* 174.1 189.0
Total physical activity 2417 2331 250.2 256.6 243.1 270.2 223.8* 216.2 231.4 257.5 244.8 270.3 224.0* 213.9 234.2
Questionnaire-measured (PAYQ)
Transportation 155 131 179 17.0 137 202 13.8 99 1738 134 109 158 18.0 136 223
Recreation 31.3 259 36.7 324 259 389 299 232 367 354 284 425 26.6 21.3 320
School 258 21.7 299 26,6 21.3 31.8 249 195 303 30.1 248 354 21.0* 152 26.9
Household/Occupation 56 36 76 728 39 105 378 20 54 2958 15 44 8.6 45 127
Total 782 70.8 85.6 831 745 917 724 620 828 81.8 723 914 742 653 831
£ use with caution
* significantly different from reference category (p < 0.05)
** significantly different from reference category (p < 0.001)
* reference group (sex)
* reference group (age)
Cl = confidence interval
Source: Statistics Canada, Canadian Health Measures Survey 2014-2015 and 2016-2017.
and weekend physical activity did not Under the average analytical the two measurement methods was not

differ according to the accelerometer
data. PAYQ,,, and PAYQ,, were
higher on weekdays than on weekends
while PAYQ, . . was higher on weekends.

When the daily analytical approach
(i.e., accumulating 60 minutes of PA
every day) was employed, 10% or less
of Canadian youth met the physical
activity guideline according to both
the PAYQ and the accelerometer
(Figure 1). Under the average analytical
approach (i.e., accumulating 60 minutes
of physical activity per day on average),
23.1% of Canadian youth met the PAG
when accelerometer-measured MVPA
was used, while various combinations
of variables from the PAYQ yielded
a result of 18.5% to 58.6%. A signifi-
cantly larger proportion of boys than
girls met the physical activity guide-
line according to measured MVPA only
(10.6% versus 1.9%, daily analytical
method; 32.1% versus 12.2%, average
analytical method). A significantly
greater proportion of 12- to 14-year-olds
than 15-to 17-year-olds met the physical
activity guideline for accelerator-meas-
ured MVPA (30.2% versus 15.1%) and
self-reported PAYQ, .. (22.9% versus
13.6%), PAYQ .oy (42.3% versus
24.9%), and PAYQ...copmra (35.0%
versus 40.8%) (all using the average
analytical method).

REC

approach, the measurement methods
were in agreement (i.e., both classi-
fied respondents as either meeting or
not meeting the PAG) among 54%
(PAYQ,,) to 73% (PAYQ,..) of
respondents. Under the daily analytical
approach, the measurement methods
were in agreement (i.e., both classi-
fied respondents as either meeting or
not meeting the PAG) among 85%
(PAYQ,,) to 90% (PAYQ,, .s) Of
respondents. However, almost all of
this agreement was attributable to both
methods classifying respondents as
non-adherent.
Accelerometer-measured MVPA
was weakly correlated with PAYQ_, .,
PAYQ,., and PAYQ,, (Figure 2).
LPA and TPA were both correlated
with all domains except PAYQ,,,.
The correlation increased when mul-
tiple domains of physical activity were
summed together. The highest cor-
relation observed was that between
measured TPA and PAYQ_,, (R =0.18,
p < .0001). The strength of correla-
tion was consistent between boys and
girls (data not shown). Examining the
correlations  between  measurement
methods separately for weekdays and
weekends did not appreciably change
the strength of correlation (data not
shown). Vigorous physical activity from

correlated (data not shown).

The mean difference between acceler-
ometer-measured MVPA and PAYQ, .
(-28.5 minutes per day, 95% confidence
interval [CI]: -19.0 to 9.6) was greater
than the mean difference between
accelerometer-measured MVPA  and
PAYQ,c.scy (0.02 minutes per day,
95% CI. -8.8 to +8.8). Differences
between methods at the individual
level were large and went in both dir-
ections (Figure 3). For one-quarter of
respondents, the difference between
measured MVPA and PAYQ, . and
PAYQ, sy Was within +/- 12.5
minutes per day. When PAYQ_ was
used, 50% of respondents reported
values higher than measured values
while 25% of respondents had meas-
ured values higher than those reported.
When PAYQ, ., Was used, roughly
the same percentage of respondents
reported more or less than was meas-
ured (34% versus 41%). These results
contributed to an overall mean differ-
ence close to zero.

Measured MVPA and TPA were not
associated with BMI or waist circum-
ference. LPA was positively associated
with BMI (B,, .= 0.19, 95% CI: 0.03
to  0.35). Self-reported PAYQ,,.
was negatively associated with BMI
Byopn = -0-23 kg'm?, 95% CI: -0.45
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Percentage of Canadian youth meeting the physical activity guidelines according to the accelerometer and questionnaire
data, household population aged 12 to 17 years

percentage of population (%)

70
60 58.6
50 48.3
40 34.0
30 231
20 18.5
E E
10 6.6 3.0t 6.2 8.6 87
LM 25 e W W
All days Recreation  Recreation + Recreation + Recreation + Recreation  Recreation + Recreation + Recreation +
School School + School + School School + School +
Transportation Transportation + Transportation Transportation +
Other Other
Actical- Physical Activity Youth Questionnaire (PAYQ) Actical- Physical Activity Youth Questionnaire (PAYQ)
measured measured
MVPA MVPA
Daily analytical approach Average analytical approach

Euse with caution
MVPA: moderate-to-vigorous physical activity

Source: Statistics Canada, Canadian Health Measures Survey, 2014-2015 and 2016-2017.

to -0.012) and waist circumference
Byopin = -0.79 cm, 95% CI: -1.42 to
-0.16), and PAYQ. was negatively
associated with waist circumference
Byopin = -0.97 cm, 95% CI: -1.69 to
-0.26).

Self-reported physical activity esti-
mates were higher according to the
CCHS than the CHMS (Figure 4). This
was true across all domains with an
average difference between surveys for
PAYQ,,, of about 20 minutes per day. A
higher percentage of CCHS respondents
met the physical activity guideline
(PAYQ,..: 63.0%, 95% CI: 61.5% to

64.5%;TI(’)1TA;YQREGSCH: 46.4%, 95% CI:
44.8% to 47.9%) than was observed
when PAYQ data from the CHMS was
used (PAYQ,,: 58.6%, 95% CI: 52.5%
to 64.5%; PAYQ, c.qon: 34.1%, 95%
CI: 28.1% to 40.6%). No significant dif-
ferences were evident between the 2015
and 2016 CCHS samples or between
the 2014-2015 and 2016-2017 CHMS
samples (with the exception of a signifi-
cant difference between CHMS cycles

for PAYQ

OTH)'

Discussion

This study found that overall popula-
tion-level estimates of physical activity
and the percentage meeting the physical
activity guideline were similar between
the PAYQ and accelerometer; however,
individual-level differences  were
evident, and physical activity estimates
were weakly correlated. This study is
consistent with many previous studies
that have shown that different measure-
ment tools>>?° and different analytical
approaches®?' lead to differences in
physical activity estimates and the per-
centage of youth meeting the physical
activity guideline. These sources of
variation create an obvious surveil-
lance challenge. However, a thorough
understanding of how the various tools
and analytical techniques relate to one
another remains important given that
measurement tools and approaches are
rarely consistent between studies.
Accelerometers and questionnaires
capture different aspects of physical
activity. Accelerometers record values
in response to movement and numer-
ical thresholds are applied to the data to
determine how much time was spent in

MVPA, whereas questionnaires attempt
to get at a similar construct by asking
people to report minutes of activity
that “made you sweat at least a little
and breathe harder.” The ambiguity
of this statement and risk for misinter-
pretation combined with the inherent
bias and recall difficulties make it easy
to understand why estimates are so
different between methods. Further,
some activities (e.g., cycling, skating,
load-bearing) are not captured accur-
ately by accelerometers. All of these
aforementioned differences between
methods are evident in comparative
studies that show wide variation and
poor correlation in physical activity
estimates between accelerometers and
questionnaires.>>2*?2 The low cor-
relations (i.e., R = < 0.20) observed
between accelerometer-measured and
self-reported physical activity observed
in this study are also consistent with
these previous studies as well as with
another CHMS study comparing accel-
erometer-measured physical activity
estimates with those obtained using
the Minnesota Leisure-Time Physical
Activity Questionnaire (R range: 0.22 to
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Figure 2
Correlation between accelerometer- and questionnaire-measured physical activity data, household population aged 12 to
17 years

Domains of self-reported physical activity

Recreation

School

Transportation

Other

Recreation + School

Recreation + School + Transportation

Recreation + School + Transportation + Other

*k

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20

Pearson correlation co- efficient (R)

OAccelerometer-measured MVPA EAccelerometer-measured LPA B Accelerometer-measured TPA

* significantly different from 0 (p < 0.05)

** significantly different from 0 (p < 0.0001)

LPA: light physical activity

MVPA: moderate-to-vigorous physical activity

TPA: total physical activity

Source: Statistics Canada, Canadian Health Measures Survey, 2014-2015 and 2016-2017.

Figure 3

Weighted distribution of mean difference between accelerometer- and questionnaire-measured physical activity, household
population aged 12 to 17 years

percentage of population (%)

35

mean difference:-28.5 minutes per day mean difference: 0.2 minutes per day

1 30.07
30

25.04

25

iy
(3]

20

16.94 17.56

12.76

5.7

75 50 25 0 25 50 75 75 50 25 0 25 50 75
MVPA - PAYQ,,, MVPA - PAYQ

REC+SCH

MVPA: moderate-to-vigorous physical activity
PAYQ, .- total physical activity derived using the Physical Activity Youth Questionnaire
PAYQ,.,.: recreation + school physical activity derived using the Physical Activity Youth Questionnaire

Source: Statistics Canada, Canadian Health Measures Survey, 2014-2015 and 2016-2017.
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Physical activity across the various domains in the Canadian Community Health Survey and the Canadian Health Measures
Survey, household population aged 12 to 17 years

physical activity (minutes per day)
120

100
80

60

33.0
40 343 35.1 594

31.1 32.4 25.1 26.5

28.0
25.1
14.7 163
20
0

Recreation
ECCHS 20157

* significantly different from reference category
*reference category

School
BCCHS 2016

TraveI

OCHMS 2014-20157

102.9
98.1

83.9
72.2

Other Total
ECHMS 2016-2017

Source: Statistics Canada, Canadian Community Health Survey 2015-2016 and Canadian Health Measures Survey 2014-2015 and 2016-2017.

0.26).° A notable limitation of the current
study, which may explain, in part, the
low correlation, is that the accelerom-
eter and questionnaire measures did not
take place during the same week. This is
an unavoidable reality of this particular
survey and means that any comparison
between methods relies on the assump-
tion that both methods are capturing
typical physical activity behaviour that
is at least somewhat comparable from
week to week. It is probable that the
strength of correlation is underestimated
in this study as compared to the results
that would have been obtained had the
measures been taken simultaneously.

In addition to conceptual differ-
ences between accelerometers and
questionnaires are differences in esti-
mates caused by variation in analytical
approaches. When the PAYQ was being
designed (2012), the Canadian physical
activity guideline for children and youth
was operationalized as meeting the 60
minute target on all seven days of the
week." Since then, the new Canadian
24-Hour Guidelines for Children and
Youth were published, and recommend
that children and youth be classified
as adherent to the 60 minute per day

physical  activity = recommendation
if they accumulated enough MVPA
throughout the week to have an average
daily MVPA value greater than or equal
to 60 minutes per day.® This less strict
approach results in an upward shift in
the number of respondents classified as
adherent. Large differences in the per-
centage adherent to the physical activity
guideline have been reported between the
daily and average analytical approaches
both in Canada (6.8% versus 33.2%
meeting the physical activity guideline)’
using accelerometers and in the United
Kingdom (22.6% versus 54.3%) using
questionnaires.’’ When the daily ana-
lytical approach was applied to both the
PAYQ and Actical data in the present
study, both tools indicated that 10% or
less of Canadian youth were meeting the
physical activity guideline. When the
average analytical approach was applied
to both methods, the range in percentage
meeting the physical activity guideline
was less narrow (18.5% to 58.6%). This
alignment in population-level estimates
of adherence shows that the PAYQ and
Actical appear to be capturing a similar
overall story; however, the results also
highlight the importance of harmon-

izing the analytical approach when
attempting to reconcile differences in
physical activity estimates attributable
to the measurement method itself.
Recall of physical activity is a
complex process that is affected by
social desirability bias (e.g., recalling
greater physical activity because it may
be viewed more favourably by others),
recall bias (e.g., inability of respondent
to accurately recall physical activity
levels), and amisunderstanding of move-
ment intensities.>** It is also important
to consider that youth may not possess
the cognitive maturity to recall a variety
of specific physical activity events.?**
While physical activity generally
becomes more structured (and arguably
easier to recall) with age, youth still
engage in many unstructured physical
activity pursuits, such as spontaneous
play, that are difficult to remember and/
or quantify accurately.?® Some domains
of the PAYQ may not be capturing
physical activity that is equivalent in
intensity to accelerometer-measured
MVPA exclusively, and may include
physical activity that would be classi-
fied as LPA by the accelerometer. This
is evident in Figure 2, which shows a
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lower correlation between the trans-
portation and occupational/household
domains with measured variables, than
for the recreation and school domains.
When individual domains or a limited
combination of domains were compared
to measured MVPA (49.7 minutes
per day), the estimates were closer
(e.g., PAYQ gy 37.1 minutes per
day). Similarly, the percentage meeting
the physical activity guideline was also
closer to those obtained using measured
MVPA (23.1%) when fewer domains
were included (e.g., PAYQ ...
34.0% and PAYQ... 18.5%). The
lack of correlation between the occu-
pational/household domain and MVPA
is consistent with a similar analysis on
adults that found that the occupational/
household domain was more correl-
ated with accelerometer-measured LPA
than MVPA." Both studies appear
to indicate that some domains seem
to capture MVPA more exclusively
(e.g., school, recreation) while others
appear to capture a combination of LPA
and MVPA (e.g., other). MVPA occurs
more frequently in structured situations,
such as sport participation, workouts,
and physical education classes, than
does LPA. This type of physical activity
is therefore easier to recall than LPA,
which tends to occur more sporadically
throughout the day in short bursts.
This reality may explain, in part, the
stronger correlations observed between
the recreation and school domains with
measured MVPA. Alternatively, the
incongruence observed may be a result
of poor transfer of intensity thresholds
developed under controlled laboratory
conditions to population surveillance,
which looks to quantify free-living
activity.

Another approach to comparing
physical activity measurement tools
is to examine whether they are simi-
larly associated with health outcomes.
Measured MVPA was not associated
with obesity whereas self-reported
recreational physical activity was

negatively associated with both BMI
and waist circumference. This result is
in contrast to a similar analysis done
on adults,"" which found the opposite
(i.e., measured and not reported
physical activity was negatively associ-
ated with obesity). The adult analysis''
combined with the current investigation
demonstrate the importance of acknow-
ledging that different methods may not
tell a consistent story when it comes to
understanding links between behaviours
and health.

A previous comparison of in-person
and telephone interviewing in the
CCHS found that the interview mode
affected the answers on physical
activity (obtained using the Minnesota
Leisure-Time Physical Activity
Questionnaire) such that there were sig-
nificantly more inactive persons when
interviews were conducted in person
than when interviews were conducted
over the phone.”” The results of the
present study agree with this finding
given that higher physical activity
estimates were obtained through the
telephone approach (CCHS) than the
in-person-interview approach (CHMS).
Comparisons made in the current
analysis between cycles for each sep-
arate survey show that the PAYQ
appears to be reliable at the population
level (Figure 4). A more detailed exam-
ination of reliability of the PAYQ at the
individual level is recommended.

As part of this study, a range of
analyses were conducted to compare
accelerometer-measured and question-
naire-derived physical activity estimates
among youth. While the inclusion of
multiple domains of physical activity
is important from a surveillance per-
spective, the results of this study
demonstrate that data users may want
to limit the inclusion of domains to
recreation and school in order to obtain
physical activity estimates closer to
those obtained by accelerometry. The
results herein suggest that the trans-
portation and other domains capture a

combination of MVPA and LPA, and
that this may be contributing to low
correlation and agreement with acceler-
ometer-derived estimates. This presents
a challenge for future questionnaire
development as it appears as though
respondents are not always clear on
what intensity of movement they are
meant to report. Further, determining
a mechanism to differentiate between
light and moderate intensity within
questionnaires is challenging, but would
contribute to better understanding of the
relative contributions of light and mod-
erate-to-vigorous movement to health.
The results of the present study
add to a growing body of literature*!
that suggests accelerometer-measured
and self-reported physical activity are
assessing different aspects of the same
behaviour and that adopting multiple
complementary approaches at the same
time may be the optimal approach to
providing a more complete profile of
physical activity behaviour.”® Despite
the challenges and limitations asso-
ciated with self-reported physical
activity data in youth, the reality for
many large-scale health surveys is that
this methodology is the only feasible
option given cost and logistical con-
straints. Although accurate recall of
physical activity is difficult, self-re-
ported levels of physical activity have
been shown to associate strongly with
health and, therefore, provide important
proxy-level information of this behav-
iour. Furthermore, because of their
cost-effectiveness, self-report surveys
are of key importance in international
and  sub-jurisdictional surveillance.
Currently the CCHS offers the ability to
report on smaller geographic areas, such
as provinces and territories, and health
regions, whereas the CHMS offers
national estimates. Comparisons like the
current one are therefore important to
reconcile and understand the differences
that will inevitably be observed when
physical activity estimates for different
measurement tools are compared.



Appendix A:
Physical Activity Youth
Questionnaire (PAYQ)

Adapted from: Canadian Health
Measures Survey documentation

Preamble: The following questions
are about various types of physical
activities that you have done each
day in the past week.

1. Transportation

a. In the last seven days, did you use
active ways like walking or cycling
to get to places such as [school, the
bus stop, the shopping centre, work/
school] or to visit friends?

INTERVIEWER: Do not include
walking, cycling or other activities
done purely for leisure. These activ-
ities will be asked about later.

i. Yes
ii. No
b. How much time did you spend using
active ways to get to places?
i.  Yesterday:  minutes or hours
ii. 2 days ago: _ minutes or hours
iii.3 days ago: _minutes or hours
iv.4 days ago: __ minutes or hours
v. 5days ago: _minutes or hours
vi.6 days ago:  minutes or hours

vii.7 days ago:  minutes or hours

2. School

a. In the last seven days, did you
do sports, fitness or recreational
physical activities while at [school or
day camp, including during physical
education classes, during your breaks
and any other time you played
indoors or outdoors]?

i. Yes
ii. No
b. Did any of these activities make you

sweat at least a little and breathe
harder?

1. Yes
ii. No
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c. How much time did you spend doing

these activities at school/day camp
that made you sweat at least a little

and breathe harder?
i. Yesterday:  minutes or hours
ii. 2 days ago:  minutes or hours
iii.3 days ago:  minutes or hours
iv.4 days ago:  minutes or hours
v. 5days ago:  minutes or hours
vi.6 days ago:  minutes or hours
vii.7 days ago:  minutes or hours

3. Leisure-Time Recreation

a. In the last seven days, did you do

physical activities in your leisure
time, including exercising, playing
an organized or non-organized sport
or playing with your friends?

i. Yes

ii. No

. Did any of these recreational physical

activities make you sweat at least a
little and breathe harder?

1. Yes
ii. No

. How much time did you spend doing

these leisure-time activities that made
you sweat at least a little and breathe
harder?

i. Yesterday:  minutes or hours
ii. 2 days ago:  minutes or hours
iii.3 days ago:  minutes or hours
iv.4 days ago:  minutes or hours
v. 5daysago:  minutes or hours
vi.6 days ago:  minutes or hours
vii.7 days ago:  minutes or hours

4. Occupational/Household

a. In the last seven days, did you do any

other physical [activities you have
not already reported], for example,
while you were doing paid or unpaid
work or were helping your family
with chores?

i. Yes
ii. No

b. Did any of these other physical activ-

ities make you sweat at least a little
and breathe harder?

i. Yes
ii. No

. How much time did you spend doing

these other physical activities that
made you sweat at least a little and
breathe harder?

i. Yesterday:  minutes or hours

il. 2 days ago:  minutes or hours

iii.3 days ago:  minutes or hours
iv.4 days ago:  minutes or hours
v. 5days ago:  minutes or hours
vi.6 days ago:  minutes or hours
vii.7 days ago:  minutes or hours

5. Vigorous Physical Activity
a. You have reported a total of

minutes of physical activity (insert
sum of transportation, school, recrea-
tion, occupational/household). Of
these activities, were there any of
vigorous intensity, meaning they
caused you to be out of breath?

i. Yes

ii. No

. In the last seven days, on which days

did you do these vigorous activities
that caused you to be out of breath?

i. Yesterday
ii. 2 days ago
ii1.3 days ago
iv.4 days ago
v. 5 days ago
vi. 6 days ago
vii. 7 days ago

c. How much time in total did you

spend doing vigorous activities that
caused you to be out of breath?

i. hours (min: 0, max: 168)
Or
il. minutes (min:0, max: 9995)


http://www23.statcan.gc.ca/imdb-bmdi/instrument/5071_Q1_V5-eng.pdf
http://www23.statcan.gc.ca/imdb-bmdi/instrument/5071_Q1_V5-eng.pdf
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