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Abstract
Background: Self and proxy-reports sometimes are the main source of information on physical

activity among schoolchildren. To pool the together, the knowledge on comparability
is required. The main aim of the study was to assess the comparability of data gathered from schoolchildren and their mothers concerning physical activity of youths and
to identify factors associated with disagreement.
Material/Methods: A cohort of 91 children (66% girls), aged 7-15 years, and their mothers were studied
using a questionnaire in a cross-sectional design. Information gathered included average leisure time physical activity during the summer and winter weeks over one
year prior to the interview.
Results: The observed level of Lin’s concordance correlation coefficient for agreement between children and their mothers varied from 0.32 for TV/movie viewing to 0.79 for
non-seasonal activity. Sedentary lifestyle (>25.5 hours in sedentary activity/week)
was identified as a factor associated with disagreement in reports on general seasonal activity (OR=5.47, 95%CI: 1.78-16.83) and on seasonal team games (OR=5.42,
95%CI: 1.74-16.88). Increase in categories of BMI percentiles was associated with an
increased risk of disagreement (p for trend 0.037, 0.041; respectively).
Conclusions: The comparability of information on the level of children’s and young adolescents’
leisure time physical activity depends on the nature of this activity. Sedentary lifestyle
and increased body mass index may be responsible for disagreement in some types
of physical activity. The use of parental proxy reporting as a supplementary source of
information on the level of physical activity of children should be applied, if ever, with
caution.
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Introduction
Although easily accessible and relatively cheap movement instruments have been developed
and are used in population studies on physical activity among children, self-report is very often the
main source of information. In general, recommendations suggest using objective monitoring (like
motion sensors and physiological monitoring) for the measurement of physical activity; however, they
mention that ‘development and evaluation of these technologies are needed for assessing
populations with different activity profiles and socio-demographic characteristics’ [1]. A recent review
showed more than 20 existing questionnaires with a different level of validity and reliability used all
over the world in young people for population surveillance [2]. Self-reports are still the most
commonly employed procedures, either interviewer- or self-administered, as these methods are
relatively inexpensive, easy to administer and time saving [3, 4]. The use of questionnaires, however,
to gather data directly from children or adolescents (i.e., the objects of interest) has some limitations.
Answers are subjective and may be biased by the level of understanding of certain questions and by
the ability to correctly assess the amount of time spent on the activity in question [5].
Some researchers gather data on physical activity (PA) using proxy respondents, such as
parents, guardians, or teachers [6, 7]. Proxy respondents are easily available in some
circumstances. Sometimes investigators decide to collect information from proxy respondents in a
case, when the person of interest is unwilling to be interviewed or is too old or too young, thus in
studies on children proxies are used relatively often. Young people, because of their agedependent developmental abilities, may be unable to assess the course of time, and thus may
provide biased information on their behaviours [8]. Proxy respondents, however, may not have
knowledge of the time children spend on different activities, especially, if games or playing have
been taken in their absence. Authors sometimes decide to analyse data gathered from children (as
one part of a study sample) and from proxy respondents (as a second part of a sample) together
[9]. This leads to a question what, beyond the reliability, is the comparability of information
obtained by self- and proxy-reports. Moreover, data on the comparability of different sources of
recall information (gathered by a questionnaire) on children’s PA are scarce and the factors
responsible for disagreement have yet to be identified [10].
The main aim of the current study was to assess comparability of data concerning physical
activity of schoolchildren collected by a questionnaire administered to youths (self-reporting group)
and their mothers (proxy group) as well as to identify factors associated with disagreement.

Material and Methods
The cross-sectional study was carried out in Krakow, Poland. The study sample covered
primary school children. Study participants were recruited among consecutive patients who
contacted their General Practitioner (GP, i.e. primary care physician) during the three month study
period. Inclusion criteria were age 7-15 years (i.e., primary school age), no dietary restrictions and
no dietary related diseases, and the presence of the child’s mother during the visit. All those who
were given dietary advice by a physician, nutritionist, nurse, etc. due to an underlying health
condition or those who were encouraged (by any professional) to control their weight or to increase
the level of PA were excluded from the study. Exclusion criteria were verified by questions
administered to mother of a child and additionally by information obtained from the child’s GP.
Informed consent was obtained from the mother of a child. The protocol of the study was approved
by the local Bioethical Committee of Jagiellonian University.
Questionnaire. Data on PA were gathered by a questionnaire administered to children and their
mothers. Data collection was completed during a face-to-face interview by trained interviewers in a
separate waiting room before the meeting with a GP. There was a random sequence in which the
questionnaire was administered to respondents (i.e., mother-child or child-mother). Neither the
mother nor the child was present when the interview was performed with the other person. GPs
were not involved in the process of data collection. Variables included in the questionnaire dealt
with an average leisure time PA during summer and winter weeks over one year prior to the
interview. The type of and the time devoted to a given PA was measured by the following
questions: (1) ‘Which of the following physical activity did you do last year, please exclude games
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played during lessons of physical education?’; (2) ‘On average, how many days weekly did you do
this physical activity?’; and (3) ‘On average, how many hours a day did you spend doing this type
of physical activity in these days?’. Data concerning sedentary lifestyle were collected using the
following questions: (1) ‘Did you spend time (outside the school) doing any of the following
activities: TV/movie watching, playing PC games, etc.?’; (2) if yes, ‘On average, how many days
weekly did you do these activities?’; and (3) ‘On average, how many hours a day did you spend on
these activities in these days?’. All questions were asked separately for summer and wintertime
and finally the level of activity was expressed as an average number of hours per week. The type
of physical activity named in the questionnaire included biking, swimming, football, roller skating or
skateboarding, volleyball, basketball, ballet or dancing, judo or karate, skiing, skating, swimming.
The information on TV and movie watching, playing computer games, and doing homework was
also collected. The same questions were asked to children and their mothers. To ensure
comprehension, the questionnaire was pilot tested prior to implementation in a group of 14
children, aged 8-12 years.
Sample size. It was assumed that in the group of interest (like the predefined group of children
with sedentary lifestyle) the frequency of matched reports (meaning that a child reported the same
amount of time spent on a particular activity as reported by his/her mother) would be about 40%.
The odds ratio for disagreement was expected at about 2.5, the alpha level was assumed at 5%,
the power at 90%. Finally, the required sample size was 70 to 100 pairs (child-guardian). During
the study period 105 pairs were asked to participate, 6 of them refused (response rate 94.3%).
Additionally, 8 pairs were excluded from the analysis because the guardian was not the child’s
mother (2 fathers and 6 grandmothers). Finally, 91 (86.7% of the primary sample) pairs were
analysed.
Statistical analysis. Seasonal and non-seasonal activity was defined according to the nature of
the activity and a possibility to perform the particular activity during the whole calendar year.
Biking, roller-skating, skateboarding, swimming, football, volleyball, basketball, skiing, and skating
were considered seasonal activities. Volleyball and basketball were also put into this category,
taking into account that most children play these games more frequently during spring and summer
and thus the time spent playing these games varies significantly by season. Seasonal activities
were divided into two subgroups: team games (i.e., football, volleyball, basketball) and individual
games (i.e., biking, roller-skating, skateboarding, swimming, skiing, skating). Time spent on
gymnastics, ballet, dancing, judo and karate was summed together and analysed as non-seasonal
activity.
Because of the skewness of the data, differences in the information on the level of children’s
PA, as gathered from the young people themselves and their mothers, were presented using
medians and the inter-quartile range and were tested by Wilcoxon's matched-pairs signed-ranks
test. Comparability was evaluated by Lin’s concordance correlation coefficient for agreement [11].
Next, data were categorised into three levels of PA: ‘no’, ‘lower’, and ‘higher’ activity. ‘Lower
activity’ was defined as time spent on a particular activity being lower than the median, whereas
‘higher activity’ was defined as time spent being greater than the median. Disagreement was
defined as any difference noted in the categories as reported by the mother and her child (i.e.
‘lower’ category by mother and ‘higher’ by a child was considered as ‘disagreement’). Finally, to
reveal risk factors associated with disagreement the logistic regression model was used. Age (as a
continuous variable), the body mass index (BMI in categories of percentiles according age and sex
[12]: ≤50th percentile, >50th to 75th, >75th to 99th, >99th), and sedentary lifestyle (defined as
exceeding the median, i.e. >25.5 hours/week) were hypothesized as potential factors associated
with disagreement. Sex of a child, mother’s education, having a sibling and one of predictors of
child’s anthropometry like height of the child’s father were used as covariates in multiple logistic
regression models.
Testing for statistical significance was based on a 5% level of significance. All statistical
analyses were performed using Stata version 10.0 software.
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Results
The study group covered 91 children and their mothers (86.7% of the primary sample). Basic
characteristics of the study group are presented in Table 1. In brief, the sample population included
31 boys and 60 girls, mean age 12 years (range 7-15 years). Boys were slightly younger than girls
(11.5 vs. 12.3 years, p = 0.020) and they were found to have a higher BMI.
In total, the participation of a young person in some type of seasonal activity (i.e., at least one
of the following: biking, roller-skating, skateboarding, swimming, football, volleyball, basketball,
skiing, and skating) was reported by 98% of the children themselves and 97% of their mothers.
The amount of time spent on these physical activities by children and their proxy respondents
varied (median: 10.5 vs. 9.0 hour/week, p=0.018). The two groups reported also a different amount
of time spent on playing team games (i.e., football, volleyball, and basketball) (median: 10.5 vs. 9.3
hour/week, p=0.038).
Tab. 1. Basic characteristics of the study sample
Boys
n=31 (34.1%)

Girls
n=60 (65.9%)

Child’s age [years]
mean (SD)
median (Q1 – Q3)

11.5 (1.8)
12 (10 – 13)

12.3 (1.8)
12 (11 – 14)

pt=0.020

Siblings [n, (%)]
0
1+

6 (19.4%)
25 (80.7%)

7 (11.7%)
53 (88.3%)

pF=0.245

Child’s BMI percentile [n, (%)]
≤50th
>50th-75th
>75th-99th
>99th

6 (19.4%)
1 (3.2%)
10 (32.3%)
14 (45.2%)

27 (45.0%)
11 (18.3%)
17 (28.3%)
5 (8.3%)

pF<0.001

Mother’s education [n, (%)]
Primary or vocational school
13 (41.9)
28 (46.7)
Secondary school
13 (41.9)
23 (38.3)
University
5 (16.1)
9 (15.0)
pF=0.955
Percentages do not sum to 100% because of rounding; t –t test with equal variances; F –Fisher’s exact test

When questioned about sedentary lifestyle, children, compared to their mothers, reported more
time on television/movie viewing (median: 14.0 vs. 10.5 hour/week, p=0.0004) and reading books
(median: 1.5 vs. 0.5 hour/week, p=0.012). Time spent on doing homework and on using a
computer did not vary significantly between the groups (Table 2). This may reflect higher
disparities between mother’s knowledge and behaviour of a child in activities that are restricted and
might be done by a child during absence of his/her caregiver, like using TV or playing computer
games.
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Tab. 2. Weekly time spent on different types of physical activity and sedentary lifestyle reported by children
and their proxy respondents
Children
[hour/week]

Mothers
[hour/week]

General seasonal activity
median (Q1 – Q3)

10.5 (6.8-18.0)

9.0 (4.5-15.5)

Seasonal activity –team games
median (Q1 – Q3)

0.9 (0.0-3.0)

0.5 (0.0-2.0)

Seasonal activity –individual games
median (Q1 – Q3)

8.5 (6.0-15.0)

7.8 (4.0-12.0)

Non-seasonal activity
median (Q1 – Q3)

0 (0.0-0.8)

0 (0.0-0.5)

Watching television or movies
median (Q1 – Q3)

14.0 (10.5-18.8)

10.5 (7.0-14.0)

Time spent on PC
median (Q1 – Q3)

0 (0.0-1.5)

0 (0.0-2.0)

Book reading
median (Q1 – Q3)

1.5 (0.0-6.0)

0.5 (0.0-3.5)

Doing homework
median (Q1 – Q3)

9.0 (5.0-14.0)

10.0 (6.0-14.0)

The gender subgroup analysis (data not presented) revealed that, in the relation to their proxy
respondents, girls more typically reported a longer period of time spent on individual games.
The second aim of the current study was to assess the comparability of data concerning leisure
time PA and to identify risk factors associated with disagreement. In general, a moderate level of
agreement was observed. However, this agreement was different across different forms of activity.
The highest concordance correlation coefficient was observed for non-seasonal activity (ρ=0.79)
and the lowest one for general seasonal activity (ρ=0.48). Within types of sedentary lifestyle, the
highest concordance correlation was observed for the time spent using a computer (ρ=0.61) and
the lowest one for television/movies watching (ρ=0.32) (Table 3).
Tab. 3. Lin’s concordance correlation coefficient for agreement on a continuous measure of reported time on
physical activity and sedentary lifestyle between children and proxy mother’s reports
Lin’s concordance correlation coefficient between children and proxy
mother’s reports
ρ

p

95% CI

General seasonal activity

0.48

p<0.001

0.32-0.63

Seasonal activity –team games

0.52

p<0.001

0.38-0.65

Seasonal activity –individual games

0.49

p<0.001

0.33-0.64

Non-seasonal activity

0.79

p<0.001

0.72-0.87

Watching television or movies

0.32

p<0.001

0.15-0.49

Time spent on PC

0.61

p<0.001

0.49-0.73

Book reading

0.51

p<0.001

0.35-0.66

Doing homework

0.43

p<0.001

0.26-0.60
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The next step of the analysis was to reveal factors associated with disagreement. Sedentary
lifestyle (>25.5 hours devoted to sedentary activities/week) was identified as a risk factor for
disagreement between data reported by a mother and her child in relation to general seasonal
activity (OR=5.47) and in seasonal team games (OR=5.42). Age was also considered; however, no
single result was found to be statistically significant. Analysis of the potential role of obesity
measured by child’s BMI revealed that an increase in categories of BMI percentiles was associated
with disagreement for general seasonal PA (p for trend = 0.037) and for seasonal team games (p
for trend = 0.041) (Table 4).
Tab. 4. Variables considered as potential factors associated with disagreement in the reporting of a child’s
activity pattern between the proxy respondent (mother) and the child. Multiple logistic regression model (*),
odds ratios (ORs)
ORs (with 95% CIs) for disagreement in:
General seasonal
activity

Seasonal activity –
team games

Seasonal activity –
individual games

Non-seasonal activity

Variable of interest
Age
(increase in 1 year)

1.33 (0.90-1.95)

0.86 (0.60-1.22)

1.34 (0.95-1.87)

0.71 (0.45-1.12)

BMI
percentiles
≤ 50th percentile
>50th to 75th
>75th to 99th
>99th
p for trend

1
2.96 (0.53-16.55)
1.66 (0.40-6.85)
12.96 (1.85-16.55)
pt=0.037

1
2.02 (0.34-11.97)
3.81 (0.94-15.45)
4.77 (0.79-28.71)
pt=0.041

1
2.19 (0.50-9.60)
0.78 (0.23-2.65)
2.00 (0.39-10.19)
pt=0.936

1
0.64 (0.06-7.34)
0.59 (0.10-3.41)
0.67 (0.08-5.81)
pt=0,474

Sedentary lifestyle **
(>25.5 hour/week)†

5.47 (1.78-16.83)

5.42 (1.74-16.88)

2.20 (0.82-5.92)

1.03 (0.25-4.19)

(kg/m2)

* - adjusted for mother’s education, having a sibling, height of the child’s father and other covariates presented in the table; ** - adjusted for all
variables as in * and additionally for child’s sex; † - as reported by children

Discussion
The supplementary use of proxy respondents in epidemiologic investigations meant to assess
child's physical activity (PA) has seldom been studied. The presented results provide information
on the level of agreement between proxy (i.e., mothers) and school-aged child respondents
regarding leisure time PA and elements of sedentary lifestyle. The observed levels of agreement in
the study varied between 0.32-0.79 and were the highest for non-seasonal activity. The levels of
agreement were similar to other studies investigating comparability of the data reported by children
and their proxies. Among the myriad of risk factors measured in children participating in survey
interviews, the most commonly evaluated were tobacco, alcohol, and illicit drug use. Observed
levels of agreement in those studies [13, 14, 15], expressed by correlation coefficients, were
similar to values found in the current study.
Whiteman and Green [16], who investigated agreement between parent-proxy and child
respondents, found a very high correlation level for unchanging physical characteristics (e.g., eye
(ρ=0.88) or hair colour (ρ=0.76)) and a history of residing on a farm (ρ=0.84) as well as moderate
to lower agreement levels on skin changes or being sunburnt. The paper on levels of agreement
between 6th- to 7th-grade students and their parents in self-reported sun behaviours was also
published by Dusza et al. [17]. They found a weighted kappa ranging from 0.23 for wearing a shirt
on sunny days to 0.73 for skin colour. Jozefiak [18] had compared child and parent-by proxy
ratings of child’s quality of life and he observed low to moderate (ρ=0.32) correlations in the
KINDL-R questionnaire for measuring health-related quality of life among children and adolescents
and also in the Inventory of Life Quality. Reports on other activities were even poorer. Inyang [19]
had investigated how well adolescents (secondary schools students) recall the use of mobile
telephones and he noticed a modest rank correlation for the number of voice calls (ρ=0.3) and poor
agreement in the duration of calls (ρ=0.1).
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There are some possible explanations for a relatively low level of agreement (measured by
Lin’s concordance correlation coefficient) observed in our study. The first is the age characteristic
of the study group. Due to young age schoolchildren may have a lower ability to correctly report
information regarding the time spent on PA. Although data gathered from children through recall
may be questionable, school-age children may have knowledge of self-behaviours of which their
parents or other proxies are unaware [20] and thus they are a valuable source of information.
Observed correlation coefficients might also be lower because of the lower level of understanding
presented by children. However, children in this study had a high level of agreement for other easy
verifiable data, like how many siblings the child had (weighted kappa=0.99 for data reported by the
proxy respondent and the child), or the child’s age (the concordance correlation coefficient=1.00).
The second reason for disagreement may be the measurement technique. To avoid bias in our
study, the same questions were used for proxy and child respondents, the questionnaire was
tested for comprehension in children, and, additionally, interviews were performed interchangeably
between the proxy- and self-respondent in the absence of the other person.
Thirdly, reporting time might have influenced agreement. The assessment of PA over the past
year seems to be less accurate compared to, for example, the last 7 days, the time period for PA
research suggested by some authors [21]. In the presented study habitual average physical activity
over a period of a calendar season or of one year (for more “stable” activities) was used because,
for most, especially retrospective, investigations, the assessment of a shorter period is not
sufficient enough to evaluate PA patterns. It is still open discussion, however, on the reliability of
this type PA questionnaires. However, even though the latter analysis has showed that there is no
questionnaire available with both acceptable reliability and validity [22], PA questionnaires are still
used very often [2].
Questionnaires administered to children and their mothers reflected the same reference period,
thus, a possible error related to the time in question, if present, should be similar in both groups.
We need to keep in mind, however, that there is a relatively high probability that the potential of
correctly remembering the amount of time spent on different forms of PA is lower among children
(i.e., self-respondents) compared to their mothers (i.e., proxy respondents). Also, sex distribution
among children might play a role in assessing levels of agreement [23,24,25]. Finally, while asked,
respondents, either children or their mothers, might try to recall “politically correct” responses
reporting a higher amount of time spent on the specific type of questioned physical activity. This is
a recurrent problem in self-reported data; however, we believe that, if present, it skews data in a
similar way among children and their guardians, and thus mildly influences the level of agreement.
Others factors, such as the nature of exposure, may also play a role. As it was observed after a
detailed data analysis in the study, the correlation coefficient was definitely higher for activities
performed in a regular, organised manner (e.g., judo, gymnastics, organized swimming pool
sessions in wintertime), compared to other activities (e.g., TV/movie watching, volleyball, or even
doing homework). Overall the coefficients of correlation between the guardian and the child recalls
were relatively weak. This was observed mainly because of the period of the questioned time,
which was relatively long. Parents or guardians usually do not have complete knowledge of some
forms of activities, most often performed in a child’s leisure time in the absence of a parent, even
test-retest reliability for questions regarding these activities was relatively high for questionnaires,
as it was observed in different investigations [26, 27]. Very often guardians are not close enough
and this may also explain their relatively poor knowledge concerning some child’s exposures. A
variety of studies investigating different childhood experiences found that proxy respondents had
little knowledge on tobacco smoking [28], solvents [29], sexual behaviours [30], bicycle helmets
use [31], and also on physical activity [32]. In this paper we assess the level of comparability
between two sources of data (mother and her child), and, because of subjective individual
assessment reported by the mother and the child, the level of reliability of the instrument
(questionnaire) mildly influences the level of differences in reports, which rely on knowledge and
individual perception.
The second part of this study focused on possible risk factors associated with disagreement on
physical activity in child’s self- and mother/proxy-reporting. Potential risk factors included age, body
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mass index and sedentary lifestyle. Sedentary lifestyle was revealed as a risk factor for
disagreement in general seasonal activity and seasonal activities - team games. Age was not
confirmed as a risk factor, as it was observed in some other studies, even if relatively young
schoolchildren were recruited in the study. However, in the study group the majority of children
were at the age of 9-12, and small variability might hinder showing the role of this characteristic.
In our study an increased risk of disagreement was observed with an increase in the level of
the child’s BMI (Table 4). BMI has been observed to be a risk factor for under-reporting in dietary
studies [33]. Overweight children have usually lower activity levels as recommended and this may
influence reporting. Similarly to dietary studies, in the presented study, the child’s BMI was also
recognized as a possible risk factor for disagreement in physical activity reports.
Our study was able to supplement existing knowledge regarding the factors responsible for
inconsistency in reporting children’s PA. The advantages of this study included also considering
several confounding variables in logistic regression analyses while simultaneously looking for
factors associated with disagreement.
Among limitations it should be noticed that the level of agreement and the risk factors for
disagreement were investigated considering the frequency and duration of physical activity but not
intensity. We expect that reports regarding the level of intensity and duration of activities with
different intensity levels vary much more between children and their guardians; however, factors
responsible for disagreement were not investigated and require further studies.
Although the current study did not investigate validity of recall information on child’s and
adolescent’s PA, the investigation provides some suggestions regarding the knowledge of factors
associated with disagreement which can allow future interpretation of such differences. Moreover,
our results may help to decide if it is reasonable to analyse together data coming from different
sources like self and proxy reports.
Several factors like sex, age, sedentary lifestyle, BMI and some other personal characteristics
may influence data quality with regard to physical activity. Overall, the use of parental proxy
reporting as a supplementary source of information regarding the level of physical activity of
children should be applied, if ever, with caution.

Conclusions
The study showed that the comparability of self and proxy reports regarding child’s leisure time
physical activity depends on the nature of this activity and disagreement is more likely for seasonal
activities. Moreover, sedentary life-style and body mass index are both associated with
disagreement . Thus, the use of parental proxy reporting as supplementary source of information
regarding the level of physical activity of children should be applied, if ever, with caution.
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Appendix
THE STRUCTURE OF QUESTIONS COLLECTING DATA ON PHYSICAL ACTIVITY
Which of the following physical activities did you do last year in summertime, please exclude games played during lessons of
physical education?
type of physical activity
On average, how many days weekly did
On average, how many hours a day did you
you do this physical activity?’
spend doing this type of physical activity in
these days?
1
biking
2
swimming
3
football
4
roller skating or skateboarding
5
volleyball
6
basketball
7
ballet or dancing
8
judo or karate
9
gymnastics
10
others
Which of the following physical activities did you do last year in wintertime, please exclude games played during lessons of
physical education?
type of physical activity
On average, how many days weekly did
On average, how many hours a day did you
you do this physical activity?’
spend doing this type of physical activity in
these days?
1
swimming
2
roller skating or skateboarding
3
volleyball
4
basketball
5
ballet or dancing
6
judo or karate
7
skiing
8
skating
9
others
Did you spend time (outside the school) doing any of the following activities in summertime:
type of activity
On average, how many days weekly did
On average, how many hours a day did you
you do this activity?
spend on this activity in these days
1
TV viewing
2
movie viewing
3
playing computer games
4
reading a book
5
doing homework
Did you spend time (outside the school) doing any of the following activities in wintertime:
type of activity
On average, how many days weekly did
On average, how many hours a day did you
you do this activity?
spend on this activity in these days
1
TV viewing
2
movie viewing
3
playing computer games
4
reading a book
5
doing homework
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