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Abstract

Objective

This article compares child reports of their
physical and sedentary activities with those of
their parents.

Data and Methods

Data were obtained from the 2003 Children's
Lifestyle and School-performance Study
(CLASS), a survey of Grade 5 students and
their parents in the province of Nova Scotia,
Canada. Survey data with responses from
Grade 5 students and their parents about the
students' physical and sedentary activities were
used. Agreement between the parent and child
reports was evaluated with weighted kappa.
Multilevel logistic regression was used to
compare the parent and child reports in relation
to the child body weight.

Results

Agreement between the 3,958 pairs of parent
and child reports was low to fair. Relative to
normal weight children, those who were
overweight or obese reported more participation
in organized and leisure sports and less time
watching television than what their parents
perceived. Unlike child self-reports, parent
reports demonstrated statistically significant
associations between the child’s activities and
body weight.

Interpretation

Based on these findings, parent reports seem to
provide a more accurate assessment of activity
levels of children younger than 12.
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Despite some contradictory results,** the
relationship between physical activity and
obesity has been established.>® With the aim of
providing direction for public health policies to
prevent obesity, an increasing number of
population-based studies now focus on
determinants of activity, especially among
children. Accurate assessment of physical and
sedentary activity is essential to this research.

Population surveys use both child self-
reports and parent proxy reports to
quantify physical and sedentary activity
in children and youth..10 Both sources
of information, however, have
drawbacks. Children may be forgetful,
and their perception and judgment of
quantity and duration are not well
developed. On the other hand, parents
may not befully aware of their children’s
activities. Whether self-reports from
children or proxy reports from parents
provide the best information has never
been analyzed, although this would
seem to be essential to the planning,
implementation and interpretation of
surveys.

National and other large-scale
population surveys, which are generally
conducted by telephone, cannot easily
accommodate the use of instruments
such as accel erometers and pedometers
to measure physical activity. Andwhile
such instruments are objective, they

have limitations; for example, they
cannot be used in certain environments
(some accelerometers cannot be worn
underwater), and they createthe potential
for subject reactivity, especially in
children.11

Another challengein obesity research
is selective under-reporting. This has
been shown to be the case for energy
and fat intake by overweight and obese
individuals.12 A similar bias may apply
to physical and sedentary activities,
but this has never been studied.

To be ableto better interpret survey
findingson children’s activity levels,
thisstudy evaluatesresponses of children
and their parents to questions about
sports (organized and leisure), television
viewing, and computer use and video
games. Differences in responses of
normal weight, overweight and obese
children are assessed.
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Methods

Study design

The study was approved by the Research
Ethics Board of Dalhousie University
(Halifax, Canada), where the research
was undertaken. Data were obtained
from the 2003 Children’sLifestyle and
School-performance Study (CLASS),
asurvey of Grade 5 students and their
parentsin the province of Nova Scotia,
Canada.8 Students and their parents
were asked about the students’ physical
and sedentary activities; validated
questionsfrom the National Longitudinal
Survey of Children and Youth13 were
used. The physical activity questions
related to the frequency with which
the children played: 1) organized sports
(with a coach or instructor), and 2)
leisure sports (without a coach or
instructor). Theresponseswere grouped
into three categories: a) never or almost
never, b) about once a month, and c)
more than once aweek. The questions
about sedentary activities concerned
the number of hours per day:
1) watching television, and 2) using
a computer or playing video games.
Again, the responses were grouped into
three categories: a) one hour or less,
b) more than one to three hours, and
¢) more than three hours.

Of the 291 public schoolsin Nova
Scotia with Grade 5 classes, 282
participated in the survey and distributed
a questionnaire and consent form to
the parents of their Grade 5 students.
Parents were asked to complete the
guestionnaire at home. Parental consent
was obtained for 5,517 students, for
an average response rate of 51.1% per
school.

Study representatives then visited
the schools to administer the survey
to students and to measure their height
and weight. Standing height was
measured to the nearest 0.1 cm after
the children had removed their shoes.
Weight was measured to the nearest
0.1 kg on calibrated digital scales.
Normal weight, overweight and obese
categories were defined using the
international body massindex (BMI)

cut-offs established for children and
youth.14 These cut-offs are based on
health-related adult definitions of
overweight (25 kg/m2 or more) and
obesity (30 kg/m2 or more), adjusted
to specific age and sex groups for
children.14 One of the seven provincial
school boards did not allow
measurement of height and weight.
Students without height and weight
measurements were excluded from this
analysis, leaving a sample of 4,298
children from 242 schools.

Agreement

Since the responses to activity levels
were ordered, the extent of agreement
between the parent and child reports
of the children’s physical and sedentary
activities was assessed with weighted
kappa.l> A user-defined weighting
system of 1 (perfect agreement), 0.25
(difference of 1 category) and O
(difference of 2 categories) was used.
For each activity, kappa scores were
determined for the study population
at large, and separately, for normal
weight, overweight and obese children.

Extent of agreement and
association with body weight

The parent and child reports were
grouped into three categories:
1) children reported less activity; 2)
agreement; and 3) children reported
more activity. The association between
these categories and children’s weight
status was determined with multilevel
multivariate logistic regression, which
accounted for within-school clustering
of children. The analysiswas adjusted
for child gender, parental income, and
parental education.

Relationship between parent
and child reports and child’s
body weight

In separate analyses, the predictive
potential of parent and child responses
about activity levels with regard to
the child’s weight status was compared
using multilevel multivariate logistic
regression, while adjusting for child

gender, parental income, and parental
education. These parent and child
model swerethen compared with respect
to: 1) the strength of the association
between reported activities and weight
status; 2) the statistical significance
of these activities with weight status
using the Wald statistic; and 3) how
well the model explained body weight
based on the Akaike Information
Criterion (AIC),16 an index used to
identify the best-fitting of two parallel
models.16

The analyses were based on 3,940
parent-child pairsfor organized sports;
3,958 pairs for leisure sports; 3,925
pairsfor television viewing; and 3,955
pairs for computer and video game
time. The number of pairs differed
because of missing data on the activity
questionsfor children and/or parents.
Stata 9 (StataCorp, College Station,
Texas) was used for all the statistical
analyses.

Results

Agreement no more than fair

The agreement (kappa score) between
children and their parents about the
extent of the children’s participation
in organized sports was 0.41 (Table
1), which is considered fair.17 The
kappa scorefor leisure sportswas0.11,
which is considered low. The scores
for television viewing and computer
use/video games were 0.19 (low) and
0.23 (fair), respectively.

Children report more activity

Relative to their parents’ perception,
children reported significantly more
hours of sedentary activities, with 34%
reporting more television viewing and
33% reporting more computer use/video
games (Table 2). Children also reported
greater participation in physical
activities, but these differences were
not statistically significant (Table 2).

Children who reported more
participation in organized and leisure
sports than their parents were
significantly more likely to be
overweight or obese, compared with
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Agreement (measured using weighted Kappa) between parent and child reports of child’s activities, by child's weight

Number of

parent-child

Child’s activities combinations
Organized sports 3,940
Leisure sports 3,958
Television viewing 3,925
Computer use and video games 3,955

Source: 2003 Children’s Lifestyle and School-performance Study.

children who agreed with their parents
(Table 2). And for sedentary activities,
children who reported fewer hours of
television than their parents were
significantly more likely overweight
or obese than children whose estimates
agreed with those of their parents.
Findings were similar when normal
weight children were compared with
obese children rather than with those
who were overweight (including obese)
(data not shown).

Parent reportsrelated to
child’s body weight

Children whose parents reported them
participating in organized and leisure
sports at least once a week were
significantly lesslikely to be overweight
or obese than were children whose
parents said that they rarely engaged
inthese activities (Table 3). Aswell,
children whose parents reported that
they spent more than three hours a day
watching television were significantly
more likely to be overweight or obese
than were children whose parents said
that they devoted no more than an hour
aday totelevision. By contrast, activity
levels self-reported by children were
not significantly associated with
overweight/obesity. AIC values for
parent models were lower than those
for child models for each activity,
indicating that parent reports better
explained the variation in weight status
than did child reports (Table 3). Results
were similar when normal weight
children were compared with obese
children, and when the gender of the

Child’s weight

Total Normal weight Overweight Obese
95% 95% 95% 95%
confidence confidence confidence confidence
Kappa interval  Kappa interval  Kappa interval  Kappa interval
041 0.39t00.44 0.42 0.39t00.44 0.42 0.37t00.47 0.37 0.29t00.45
0.11 0.08t00.14 0.09 0.06t00.13 0.16 0.09t00.23 0.11 0.01t00.25
019 0.16t00.21 020 0.18t00.24 0.16 0.10t00.21 0.10 0.03t00.18
0.23 0.20t00.25 0.23 0.19t00.25 0.22 0.17t00.26 0.25 0.16t00.33

parent who completed the questionnaire
was considered (data not shown).

Discussion

Children and parents who responded
to the CLASS differed in their
assessments of the children’s activity
levels. The children who reported more
physical and less sedentary activity
than what their parents perceived were
more likely to be overweight or obese
than were those who agreed with their
parents. Unlikechild self-reports, parent

Table 2

reports were consistent with the
established association between greater
physical activity and healthy weight.

A total of 19 studies of the association
between activity and weight in children
were reviewed. Of these, four were
based on parent proxy reports,6.10.18,19
and 15 on child self- reports.1-5.9.16.20-27
Thefindings of each of the four studies
based on parent reports®.10.18,19 were
consistent with the association between
physical activity and weight. By
contrast, four (27%) of the 15 studies
based on child reports did not reveal

Concurrence of parent and child reports of child’s activities, and adjusted
oddsratiosrelating reports of activity to overweight/obesity in child

Child overweight/obesity

Parent-child combinations

Child’s activities Number
Organized sports

Child reports less 618
Child reports same’ 2,677
Child reports more 645
Leisure sports

Child reports less 292
Child reports same’ 3,300
Child reports more 366

Television viewing
Child reports less 723

Child reports same’ 1,885
Child reports more 1,317
Computer use and

video games

Child reports less 556
Child reports same’ 2,089
Child reports more 1,310

' reference category

¥ adjusted for child gender, parental income and parental education

Adjusted  95% confidence

% odds ratio interval
16 0.90 0.74t0 1.10
68 1.00
16 1.33* 1.11t01.60
7 0.86 0.651t01.13

84 1.00
9 1.39* 1.11t01.74

18 1.24% 1.0410 1.49
48 1.00
34 1.04 0.89t01.21
14 1.07 0.87t01.31
53 1.00
33 0.95 0.82t0 1.11

*significantly greater odds of being overweight or obese compared with reference category (p < 0.05)

... not applicable

Source: 2003 Children’s Lifestyle and School-performance Study.
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Table 3

Adjusted oddsratiosrelating child overweight/obesity to parent and child

reportsof child’sactivities

Child overweight/obesity

Adjusted* Adjusted* AICS
odds ratio 95% odds ratio 95% (parent
based on  confidence based on  confidence minus
Child’s activities parent report interval child report interval child)
Organized sports
Almost never’ 1.00 1.00
Once per month 0.87 0.66 t01.17 1.00 0.80t0 1.25
At least once per week 0.72*  0.62t00.85 0.97 0.81to 1.15
p-value < 0.01' p-value = 0.89' -253
Leisure sports
Almost never’ 1.00 1.00
Once per month 0.86 0.57t0 1.23 0.81 0.50t01.33
At least once per week 0.63* 0.47100.85 0.89 0.581t01.34
p-value < 0.01" p-value = 0.70"" -11
Television viewing
One hour or less a day’ 1.00 1.00
More than 1 to 3 hours a day 1.20 0.96 to 1.49 121 0.97 to 1.50
More than 3 hours a day 1.68* 1.32t02.14 1.30* 1.05to1.61
p-value < 0.01" p-value = 0.06'" -19
Computer use and
video games
One hour or less a day’ 1.00 1.00
More than 1 to 3 hours a day 1.15 0.99t0 1.33 0.96 0.83t01.12
More than 3 hours a day 1.23 0.91to1.64 1.01 0.83t01.23
p-value < 0.01" p-value = 0.84'" -4

' reference category

* adjusted for child gender, parental income and parental education

¢ Akaike Information Criterion: negative values (parent AIC minus student AIC) indicate that parent reports provide model with

better fit than child model
;

added to model
*significantly different from reference category (p < 0.05)
. not applicable

éource: 2003 Children’s Lifestyle and School-performance Study.

such an association. This percentage
may be even higher than 27% due to
publication bias, whereby studieswith
positive findings are more likely to
be published than are those that fail
to reveal an association. Of the four
studies based on parent reports, three
pertained to children aged 4 to 7,6.10.19
and one, to children aged 8 to 12.18
The 15 studies based on child self-
reportsl!-5.9.16.20-27 concerned child-ren
of at least 8 years of age; thirteen of
these studiesincluded 10- and 11-year-
olds, the ages of the children in the
present analysis.

A “socia desirability bias” may apply
tothefindingsfromthe CLASS. Despite
the apparently evident causal
relationship between high calorie
consumption and overweight,28-30
various studies have failed to confirm
it.31-33 |nvestigators have suggested

p-value based on Wald statistic; values below 0.05 indicate statistically significant improvement of model if activity covariate is

that under-reporting of food intake
by overweight individuals accounts
for thisfailure, and refer to thistendency
as“social desirability bias.” The present
study shows that such a bias may also
apply to the reporting of activity, as
children who reported more physical
and less sedentary activity than was
perceived by their parents were more
likely to be overweight or obese than
were children who agreed with their
parents. (Selective under-reporting
of physical activity by parents of
overweight children may also contribute
tothisobservation.) Social desirability
bias would be best demonstrated in a
validation study comparing child self-
reports with an objective measure of
physical activity, but we are not aware
of the existence of such a study.
The limitations of self- and proxy
reports of activity are evident—they

are subjective and require judgment
about the quantity and duration of
activities. Nonetheless, public health
researchers recognize advantages of
self-reports over measurements from
instruments such as pedometers and
accelerometers. Self-reportsare more
convenient for large popul ation-based
surveys: particiipation ratesare higher,
and costs are lower. And compared
with the step-counts obtained from
pedometers, the dataderived from self-
reports of participation in various
activities translate more easily into
public health policy recommendations
such as support for organized sports
facilities or for safe neighborhoods
in which children can play.

Thisanalysis used the relationship
between activity and weight to assess
the accuracy of parent and child reports.
Though not a conventional method of
validation, it is a logical way of
comparing reports of activity levels,
particularly in alarge-scale popul ation-
based survey likethe CLASSthat used
guestionnaires. Moreover, weight status
in this study was objective, as height
and weight were directly measured.34.35
The parent reports were consistent with
the relationship between activity and
weight status, suggesting that they may
be more accurate than self-reports by
children of these ages.

In summary, children and parents
differed in their perceptions of the
children’s activity. Children who
reported more physical activity but less
sedentary activity than their parents
were more likely to be overweight or
obese than were children whose accounts
agreed with those of their parents. These
results, of course, are based on only
one study of childrenin one elementary
grade in a province of Canada.
Additional research isneeded to confirm
that parent reports are more reliable
assessments of children’sactivitiesthan
arethose of the children themselves.
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