
Movement & Sport Sciences - Science & Motricité 2022, 116, 49–59
© ACAPS, 2022
https://doi.org/10.1051/sm/2022013

Science Motricité
Movement  Sport Sciences

Available online at:
www.mov-sport-sciences.org
ARTICLE
Association between parents’ and children’ implicit and explicit
attitudes towards physical activity and sedentary behaviors
Géraldine Escriva-Boulley1 and Julie Boiché2,*

1 Haute Alsace University, Mulhouse, France
2 Montpellier University, Montpellier, France
Received 13 January 2020, Accepted 23 February 202
*Correspo
2

Abstract -- Purpose. The present study aimed to explore the associations between parents’ physical activity
(PA) and sedentary behaviors (SED) and their explicit and implicit attitudes towards these behaviors and their
children’s PA and SED, and attitudes. Children’s and parents’ age and gender were taken into account.
Method. One hundred and seven dyads composed of one parent (Mage= 42.9 years) and her/his child
(Mage= 11.6 years) completed questionnaires assessing behaviors and explicit attitudes towards PA and SED.
Implicit attitudes were evaluated with an Implicit Association Test.
Results. Parents’ PA was positively correlated with their children’s PA. No significant correlation was noted
for SED, implicit and explicit attitudes. Results from hierarchical regression analyses showed that children’s
explicit attitudes towards PA were negatively associated with parents’ SED. Except for an unexpected result
(i.e., children’s implicit attitudes were positively associated with parents’ explicit attitudes towards PA), no
other association was found.
Conclusion(s). This study is the first to investigate the association between parents’ and their children’s
implicit and explicit attitudes towards PA and SED. The results indicate that focusing on the increase of PA, on
the decrease of SED and the development of positive attitudes towards PA in both children and parents could be
an interesting mean to promote PA in interventions aiming to improve families’ health.
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Résumé --Association entre les attitudes implicites et explicites des parents et des enfants à l’égard
de l’activité physique et des comportements sédentaires. Objectif. La présente étude investigue les
relations entre l’activité physique (AP) et les comportements sédentaires (SED) des parents et leurs attitudes
explicites et implicites à l’égard de ces comportements, d’une part, et l’AP et les SED ainsi que les attitudes de
leurs enfants, d’autre part, en tenant compte de leur âge et de leur genre.
Méthode. Cent sept dyades composées d’un parent (Mage= 42,9 ans) et de son enfant (Mage= 11,6 ans) ont
rempli des questionnaires évaluant les comportements et les attitudes explicites envers l’AP et les SED. Les
attitudes implicites ont été évaluées avec un test d’association implicite.
Résultats. L’AP des parents était positivement corrélée avec l’AP de leurs enfants. Aucune association
significative n’a été notée pour les SED, les attitudes implicites et explicites. Les résultats des régressions
hiérarchiques ont montré que l’attitude explicite des enfants envers l’AP était négativement associée aux SED
des parents. À part un résultat inattendu (i.e., les attitudes implicites des enfants étaient positivement associées
aux attitudes explicites des parents à l’égard de l’AP), aucune autre association n’a été trouvée.
Conclusion(s). Cette étude est la première à examiner l’association entre les attitudes implicites et explicites
des parents et de leurs enfants à l’égard de l’AP et des SED. Les résultats indiquent qu’insister sur
l’augmentation de l’AP, la diminution des SED et le développement d’attitudes positives envers l’AP chez les
enfants et les parents pourrait être un moyen intéressant de promouvoir ce comportement.

Mots clés : processus automatiques, famille, comportement lié à la santé, test d’association implicite (IAT), AP
nding author: geraldine.escriva-boulley@uha.fr

https://orcid.org/
https://orcid.org/
mailto:geraldine.escriva-boulley@uha.fr
https://doi.org/10.1051/sm/2022013
https://www.mov-sport-sciences.org


50 G. Escriva-Boulley and J. Boiché: Mov Sport Sci/Sci Mot 2022, 116, 49–59
Lack of physical activity (PA) is a major risk factor for
several chronic diseases (Lee et al., 2012). Research has
emphasized the importance of promoting PA and limiting
sedentary behaviors (SED, i.e., the time spent sitting or
lying down during waking hours, which results in little or
no movement) because these two behaviors have indepen-
dent effects on health (Van Sluijs, Page, Ommundsen, &
Griffin, 2010). The current recommendation for health
benefits in young people is to practice at least 60minutes of
moderate tovigorousPA(MVPA)everyday.Additionally,
another recent report suggests that continuous sedentary
sequences should be limited to 60minutes in children and
120minutes in adolescents (ANSES, 2016). While current
evidence indicates the young people in general are aware of
the association between an active lifestyle and health
(Harris, Cale, Duncombe, &Musson, 2018), several studies
have shown that less than 20% of this populationmeets the
PA recommendations (Cooper et al., 2015). In particular,
PA decreases by about 4% every year from the age of
5 years, due in large part to the increasing amount of time
spent in SED (Cooper et al., 2015).

This decrease in PA and rise in SED among youth is a
key public health issue because behavioral patterns
established in childhood tend to persist into adulthood
(Craigie, Lake, Kelly, Adamson, & Mathers, 2011). There
is consequently a need to better understand determinants
of children and adolescents’ PA and SED in order to
develop informed, evidence-based interventions. Previous
studies have shown that PA (see Sterdt, Liersch, &
Walter, 2013, for a review) and SED (Kim, Ma, &
Maehashi, 2017; Pereira, Zhang, Sousa-Sá, Santos, &Cliff,
2020) in children and adolescents are determined by
several factors. The present article particularly focuses on
the role played by one of the main actors in children’s
social environment, namely parents.

1 The role of parents in children’s PA and
SED

Because of shared environment, parents are one of
the first to provide health information and education
(Niermann, Spengler, & Gubbels, 2018). Thus, parents
can play a critical role in shaping PA and SED in youth
(Bois & Sarrazin, 2006). This influence can occur through
a variety of mechanisms. First, past research has
highlighted the contribution of the role modeling effect,
i.e., the observation that parental behaviors tend to be
imitated by their children. This effect was particularly
emphasized in the Theory of Planned Behavior (TPB;
Ajzen, 1991), which holds that behavior is mainly
determined by an individual’s behavioral intention.
Intention, in turn, is in part determined by subjective
norms, including an injunctive dimension (i.e., the
perception of social approval by significant others, which
motivates behavior through social reward/punishment)
and a descriptive dimension (i.e., the perception of
behaviors adopted by significant others; Cialdini, Kallgren,
&Reno, 1991). The latter could illustrate a direct influence
of the social environment on individuals’ behavior,
reflecting a role modeling process (McEachan et al.,
2016). Recent literature reviews indicate that this phenom-
enon is consistently observed, regarding both PA
(Xu, Wen, & Rissel, 2015) and SED (Neshteruk, Nezami,
Nino-Tapias, Davison, & Ward, 2017). In particular, the
effect was observed regarding screen time �which is the
most commonly reportedSED(Mansoubi,Pearson,Biddle,
&Clemes, 2014). In the case of these behaviors, correlations
from small to moderate were observed.

Beyond a direct effect through their own behaviors,
previous research has shown that parents are also likely to
influence their children through their beliefs or attitudes
(Sterdt et al., 2013). In particular, research showed that
parents’ attitudes about PA can influence their children’s
adoption of this behavior (Sterdt et al., 2013). According
to McEachan et al.’s (2016) meta-analysis on health
behaviors – including PA –, personal attitudes have direct
associations with individuals’ corresponding health
behaviors and/or indirect effects through their intentions.
In this vein, one study showed that the more parents are
convinced of the importance of PA, the more children tend
to display such beliefs, and conversely (Anderson, Hughes,
& Fuemmeler, 2009). Nevertheless, there is currently no
scientific evidence that this is the case regarding SED.
Also, by referring to the TPB that highlights the
association between attitudes and behaviors, and based
on the results of studies that highlighted shared behavioral
patterns between parents and children, it is possible to
assume that parents and children also share attitudinal
patterns. In other words, parents’ attitudes could influ-
ence children’s attitudes and vice versa. However, no
study has investigated this relationship for SED. More-
over, the literature is rather scarce regarding the extent
to which parents and children share similar perceptions
of SED.
2 A dual process approach of PA and SED

Dual-process models (Perugini, 2005; Strack &
Deutsch, 2004) have been increasingly applied to the
prediction of health-related behaviors (e.g., Phipps,
Hagger, & Hamilton, 2020), including PA. Such models
distinguish consciously accessible, reasoned processes, and
automatically activated constructs, which are processes
that are unlikely to be fully governed by reasoned
processes (e.g., frequent behaviors, routine). Some of
these models which examine attitudes – i.e. evaluative
responses based on the association between a given object
and an evaluation in memory, which can guide behavior
(Ajzen & Dasgupta, 2015; Strack &Deutsch, 2015) – posit
that they can be dual, and distinguish deliberate or
explicit attitudes and automatic or implicit attitudes
(Gawronski & Brannon, 2019). More precisely, in the
explicit way, attitudes guide behaviors via deliberate
processes, which involve reflection to choose between
several alternative behaviors by evaluating their value,
costs and benefits (Fazio, 2007). In implicit attitudes,
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evaluative responses are activated quickly and automat-
ically when individual are exposed to relevant environ-
mental stimuli. Once activated, implicit1 attitudes could
affect an individual’s behavior quickly and with little
need for awareness or cognitive input through the
activation of information, cognitive, and physical
responses related to the automatically activated
evaluative information (Chen & Bargh, 1999; Conroy
& Berry, 2017; Phipps, Hagger, & Hamilton, 2019).

As such, those dual-process models posit that PA
adoption is not guided only by controlled processes but
also by automatic processes (Brand & Ekkekakis, 2018;
Cheval & Boisgontier, 2021; Conroy & Berry, 2017). This
hypothesis rose in response to two issues: past studies in
PA setting mainly investigated controlled processes to
predict and better understand the mechanisms underlying
the behaviors (Gourlan et al., 2016), but those determi-
nants explain a relatively modest amount of PA variance
(Rhodes & de Bruijn, 2013) and hardly explain why
intentions towards PA not always turn into effective
behaviors. Because researchers ambitioned to enhance
understanding of the PA adoption, automatic processes
related to PA become more and more popular (Rebar
et al., 2016; Sheeran et al., 2016). Studies confirmed that
these explicit and implicit attitudes are independent
systems (e.g., Cheval, Sarrazin, & Pelletier, 2014; Hyde,
Doerksen, Ribeiro, & Conroy, 2010) but also that implicit
attitudes and explicit cognitions can be associated to
predict intention and behaviors (Muschalik, Elfeddali,
Candel, & De Vries, 2018).
3 Measure of explicit and automatic
attitudes

Explicit attitudes are traditionally measured by
direct measures i.e., which represent the assessment of
an object or a construct in response to an instruction to
report it (Greenwald & Lai, 2020). This kind of measure
generally implies an introspective awareness, because
the participant is to share his/her opinions and feelings
about the object or the construct (Greenwald & Lai,
2020). For example, in the TPB, attitudes encompass
both instrumental (e.g., healthy–unhealthy, valuable–
worthless) and affective (e.g., pleasant–unpleasant,
interesting–boring) content. For these direct measure-
ments, self-report questionnaires are generally used. In
parallel to the development of dual-process models,
there was a need to develop measures that could
1 The understanding of the word “implicit” in the studies about
attitudes varies considerably and leads to a debate on its
meaning (e.g., Corneille&Hütter, 2020;Greenwald&Lai, 2020).
Recently, Corneille and Hütter (2020) proposed to reduce this
conceptual ambiguity by substituting the term implicit for the
notion of automaticity. However, in the present article, instead of
substituting the term implicit for automatic, these concepts will
be used interchangeably because “implicit” is the common term
used in the studies about attitudes.
capture automatic attitudes and that can be used in
addition or instead of self-report questionnaires in order
to overcome its limitations (e.g. forgetting, social
desirability) (Bar-Anan & Nosek, 2014). These methods
are referred to as “indirect”, in contrast to direct,
measures since they are not based on self-assessment
and use behaviors such as speed and/or accuracy of
responses in a categorization task to “indirectly” infer
implicit attitudes (De Houwer, 2006). Indirect measures
are supposed to measure attitudes activated automati-
cally (Olson & Fazio, 2009).

The most well-known indirect measure is the Implicit
Association Test (IAT; Greenwald, McGhee, &
Schwartz, 1998). The IAT measures the speed and
accuracy with which individual sort words on a computer
screen by pressing buttons on a keyboard. By doing so,
IAT allows accessing the relative strength of a person’s
mentally-held automatic associations of two evaluative
categories (e.g., positive and negative) with two oppos-
ing conceptual targets (e.g., PA versus SED) (Brown-
stein, Madva, & Gawronski, 2019). More precisely,
participants are asked to sort stimuli (i.e., words or
pictures) from four categories by pressing two response
keys. For example, in an IAT that measures individuals’
automatic attitudes towards PA, participants are
exposed to two categories that represent the conceptual
targets (e.g., PA versus SED) and two evaluative
attributes (e.g., beneficial versus harmful). When the
target category and its corresponding evaluative catego-
ry share the same response key, one talks about a
compatible phase. For example, participants must press
the left key when a stimulus belonging the “PA” concept
(e.g., running) or when a positive evaluative attribute
(e.g., beneficial) appears on the screen. Conversely,
participants must press the right key when a stimulus
belonging to the “SED” concept (e.g., couch) or when a
negative evaluative attribute (e.g., detrimental) appears
on the screen. When the contingencies are reversed (e.g.,
left key for “SED” and positive attributes versus right key
for “PA” and negative attributes), one talks about an
incompatible phase. The faster and more accurately the
participant classifies stimuli in the compatible phase
compared to the incompatible phase, the more favorable
his or her automatic attitudes towards PA behaviors
(Greenwald, Nosek, & Banaji, 2003).

Using IAT allows assessing the attitudes of adults and
children, even theyoungerones, (e.g.,Cvencek,Greenwald,
& Meltzoff, 2011). In studies which investigated children’s
implicit attitudes, IAT has been sometimesmodified. Some
modifications included reducing length (Williams& Steele,
2016), using pictures instead ofwords (Cvencek et al., 2011;
Thomas, Burton Smith, & Ball, 2007), using words and
pictures (Baron & Banaji, 2006), presenting stimuli
auditorily (Charlesworth, Kurdi, & Banaji, 2020) or
including color coded response buttons (Cvencek et al.,
2011). Researchers used pictures instead of words when the
study involved childrenwho are not able to read.Words are
included in IATwhen children are 6 years (Baron&Banaji,
2006) or older (e.g., Charlesworth et al., 2020).
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4 Implicit and explicit attitudes to predict
PA and SED

A recent meta-analysis concluded that, although
small, the association between implicit attitudes towards
PA and actual PA behavior is significant (Chevance,
Bernard, Chamberland, & Rebar, 2019). In addition,
previous studies showed that implicit attitudes predicted
PA beyond the effect of controlled constructs (e.g.,
explicit attitudes and intention; Calitri, Lowe, Eves, &
Bennett, 2009; Chevance, Caudroit et al., 2017; Rebar
et al., 2016). This meta-analysis also indicated that, to
date, young adults have been the most studied age group,
and that there is only one previous study conducted in
children and adolescents (e.g., Craeynest, Crombez,
Deforche, Tanghe, & De Bourdeaudhuij, 2008). Results
from these studies showed that implicit attitudes towards
PA were positively and significantly associated with PA.
Results regarding implicit attitudes towards SED remain
scare, and their results are less consensual, showing both
implicit attitudes towards SED were not associated with
PA (Chevance, Stephan, Héraud, & Boiché, 2018) and
that implicit processes/attitudes towards SED were
negatively associated with PA (Cheval, Sarrazin,
Isoard-Gautheur, Radel, & Friese, 2015; Chevance
et al., 2018). Moreover, the relationship between implicit
attitudes and SED remains largely unexplored. Last, it is
worth noting that, to our knowledge, no studies investi-
gated the link between parents’ implicit attitudes towards
PA and those of their children.

5 Implicit attitudes in parents and children

In light of the literature presented, the question of how
the social environment can transmit more or less positive
attitudes towards PA and SED is worthy of consideration,
both at explicit and implicit levels. Yet, to our knowledge,
only two studies have examined the extent to which
explicit and implicit attitudes towards health-related
behaviors are shared by parents and their children.
Guidetti, Conner, Prestwich, and Cavazza (2012) tar-
geted young adults’ (18–22 years) and their parents’
attitudes towards food. Regarding explicit attitudes, no
correlations emerged between the scores of the young
adults and their parents for fruits or snacks. Conversely,
the young adults’ implicit attitudes towards fruit were
significantly predicted by those of their parents in a
multivariatemodel. As noted by the authors, young adults
and their parents have considerable shared experience in
relation to food. Given that implicit attitudes reflect early
socialization experiences, this shared experience might
have been translated into greater similarity in implicit
attitudes. In contrast, for explicit food attitudes, more
recent and more salient shared experiences (e.g., with
friends) might explain the absence of association. In this
study, no effect of parents’ gender was found.

The second study by Sherman, Chassin, Presson, Seo,
and Macy (2009) targeted adolescents (from 10 to
18 years) and their parents regarding tobacco-related
attitudes and behaviors. The results indicated that
mothers with more positive implicit and explicit attitudes
had children with more positive implicit and explicit
attitudes. In turn, children’s implicit –but not explicit –
attitudes predicted smoking initiation 18months later.
This result was explained by the observation that implicit
attitudes may be communicated by parents in very subtle
ways, such as nonverbal behaviors, which may directly
impact young individuals’ behavior. In this study, results
also showed a positive but not significant association
between fathers and children’ attitudes.

6 The present study

The purpose of this study was to investigate whether
parents’ PA and SED, as well as their implicit and explicit
attitudes towards these behaviors, are correlated with
those of their children. Based on past research, a positive
and significant correlation between parents’ PA and SED
and their children’s behaviors was expected. We also
expected positive and significant correlations between
parents’ scores of explicit and implicit attitudes towards
PA and SED and their children’s attitudes towards these
behaviors. The second aim of this study was to explore
whether parents’ attitudes and behaviors predict their
children PAand SED, and reciprocally, whether children’s
attitudes and behaviors predict their parents PA and
SED. In accordance with previous results regarding the
impact of age (Sterdt et al., 2013) and gender (e.g.,
Neshteruk et al., 2017; Schoeppe et al., 2017; Yao &
Rhodes, 2015) in the relation between parents’ and
children’s PA, these variables were taken into account
in the analyses.
7 Method
7.1 Participants

One hundred and fifty dyads were proposed to
participate to the study. Among them, 107 dyads
composed of one parent (Mage= 42.9 years; SD=5.84;
range=29–54; 75% female) and her/his child (Mage=
11.6 years; SD=3.13; range=8–18; with 51%� 10 years;
53% female) agreed to participate and were included.
Post-hoc power analysis for correlation and for regression
analyses using G*power indicate no power issue given the
present sample size (q=0.4, a=0.05; 1-b=0.82 and
f 2=0.2, a=0.05; predictors=14; 1-b=0.82, respectively).
7.2 Procedure

Participants were recruited in public libraries, recrea-
tion centers, and elementary, middle and high schools
during the first semester of 2017. These locations were
chosen because it is possible to meet both parents and
children at the same time, and because they are dedicated
to both PA and not PA practice, enabling the recruitment
of various profiles of families. When parents accompanied
or came to pick up their children to these locations, both
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were asked to participate in a study. They were informed
that the study was about their leisure time and that study
participation would last about 15minutes, consisting of a
computer task and a questionnaire to complete. Partic-
ipants did not receive an incentive for their participation.
Only children and adolescents between 8 and 18 years old
were included. In this particular age range, children are
able to read and understand, and adolescent are still living
with their parents (which renders the issue of social
influence relevant). Individuals presenting reading or
vision disabilities were not included. When the inclusion
criteria were met, parent and child were brought to a room
loaned to the research team, where they signed written
informed consent forms that included more detailed
information about the study (consent form in Supplemen-
tary material), and completed the study in a quiet
environment. Parents and children completed the same
tasks (i.e., a computerized IAT; Greenwald et al., 1998,
followed by a leisure time questionnaire including socio-
demographic information) simultaneously using separate
material, and they were instructed not to communicate
with each other. To ensure anonymity and to pair the data
from parents with those of their child, participants were
attributed matching numbers (i.e., the code included a
number for the dyad, and a letter for their status� parent
versus child).

7.3 Measures
7.3.1 Implicit attitudes

Implicit attitudes towards PA/SED were assessed
using an IAT both in children and parents. Following the
recommendation from Greenwald et al. (2003), the IAT
was presented on a computer in seven blocks including
practice and critical blocks (see Tab. S1 in Supplementary
material). The blocks where PA exemplars were paired
with positive words, and SED exemplars with negative
words, were labeled “compatible”, whereas the blocks in
which these pairings were reversed were labeled “incom-
patible”. The order of presentation of compatible and
incompatible blocks was randomly counterbalanced
across participants.

Stimuli associated with positive and negative evalua-
tive attributes were selected based on the material used in
previous research (Chevance, Héraud, Guerrieri, Rebar, &
Boiché, 2017). Stimuli representing common activities or
verbs associated with PA and SED were selected from
Chevance et al. (2017). A pool of stimuli was pilot-tested in
60 individuals (including children and adults) to ensure
that the words were understood and unambiguously
attributed to one of the four conceptual categories at all
ages. This preliminary study led to the selection of four
words for each category: positive (fun, happy, good,
enjoyable), negative (boring, sad, bad, lame), PA (bike,
dance, run, swim), and SED (TV, couch, read, sit).

The IAT data were scored using R software. We used
the “IAT scores” package to calculate a DW-score
(Richetin, Costantini, Perugini, & Schönbrodt, 2015):
–
 for each participant, the 10% fastest and slowest
latencies were replaced by the last untrimmed latencies
for both error and correct responses;
–
 the difference between the average latencies of the two
critical blocks (i.e., practice and test blocks together)
was divided by the pooled standard deviation of all the
latencies;
–
 the score was computed based on practice and critical
trials together.

Scores ranged between 2 and �2, with positive scores
indicating favorable implicit attitudes towards PA
compared with SED. Internal consistency, which was
expressed by split-half reliability, was calculated using the
function SplitHalf in R software and were high for both
parents and children (r=0.94; r=0.83, respectively).

7.3.2 Explicit attitudes

Explicit attitudes towards PA and SED were assessed
using the same adjectives as in the IAT for positive and
negative categories (principle of correspondence, Ajzen &
Fishbein, 1977). The same questionnaire was proposed to
children and parents. Questions were based on a
questionnaire from previous work carried out with
children (Bélanger-Gravel & Godin, 2010; Plotnikoff,
Lubans, Costigan, & McCargar, 2013), developed follow-
ing Ajzen’s guideline, with the following stem: “Do you
think that practicing PA/SED almost every day is
something…?”. The participants rated each item on a
Likert-type scale ranging from 1 (“Not at all”) to 4 (“Yes,
absolutely”). The scores for explicit attitudes towards PA
and SED were obtained by subtracting the mean score for
negative attributes from the mean score for positive
attributes. Scores ranged between �3 and +3 (positive
results indicating favorable explicit attitudes towards the
targeted behavior). Internal consistency was good
(a=0.84 for explicit attitudes towards PA; a=0.89 for
explicit attitudes towards SED).

7.3.3 Behaviors

PA was assessed using an adapted version of the self-
administered Physical Activity Questionnaire for Chil-
dren (PAQ-C; Janz, Lutuchy, Wenthe, & Levy, 2008).
The same questionnaire was proposed to parents and
children. Only the part which focuses on free timewas used
and it was clearly specified to participants that it was PA
outside school or work that were assessed. PA was defined
as voluntary movements that cause a person to sweat,
breathe hard, and increase heart rate, and examples were
provided: leisure time PA (e.g., biking with friends),
sports (e.g., playing football in a club), or occupational
and daily activities (e.g., walking one’s dog, cleaning). We
evaluated SED based on the PA questionnaire (i.e., same
details offered, same procedure, and same stem structure).
SED was defined as no or very little movement, and
examples were again provided: SED as leisure time
activities (e.g., reading, watching TV) or daily activities
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Table 1. Descriptive statistics for attitudes and behaviors in parents and children.

Parents, M (SD) Children, M (SD)
Physical activity 138.32 (159.48) 125.12 (113.28)
Sedentary behavior 111.89 (117.11) 133.64 (120.31)
Explicit attitudes 3.94 (1.66) 2.51 (1.89)
Implicit attitudes 0.08 (0.66) 0.16 (0.44)

Table 2. Correlations between attitudes and behaviors in
parents and children.

Parents (n=107)
Children and adolescents (n=107)
1. Physical activity 0.19*
2. Sedentary behavior 0.01
3. Explicit attitudes (PA) 0.10
4. Explicit attitudes (SED) 0.09
5. Implicit attitudes (standardized) �0.03
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(e.g., doing homework, writing a report). Participants
were asked to report the specific names of PA and SED in
which they were engaged during last week with the
frequency and duration (i.e., number of sessions and
average time per session) of each activity behavior over the
last seven days (i.e., “In the past 7 days, how many times
did you engage in PA/SED?”). The average times per
session were summed to estimate the total amount of time
spent in PA and SED in hours per week. The validity and
reliability of the PAQ-C have been demonstrated.
Note: * P< 0.05; ** P< 0.01.
8 Statistical analysis

Pearson correlations and hierarchical regression anal-
yses were performed to examine the relationships between
the parents’ and children’s PA and SED, and their
attitudes towards these behaviors. In the latter analysis,
children and parents age and gender were controlled.
Treatment of missing data are detailed in the supplemen-
tary material.
9 Results
9.1 Correlations

Means and standard deviations for PA and SED
behaviors, as well as implicit and explicit attitudes scores,
appear in Table S2 in Supplementary material regarding
the version of IAT (i.e., compatible versus incompatible)
and in Table 1 regarding parents’ and children’s data.
Pearson correlations between all variables were computed
(Tab. 2). Regarding the hypothesized positive link
between parents’ and children’s behaviors, we found a
positive correlation between parents’ and children’s PA
(r(107)= 0.19; P=0.05; 95%CI [0.00, 0.36]), but no
association was found for SED (r(107)= 0.01; P=0.92;
95%CI [�0.18, 0.20]). For the hypothesized positive link
between parents’ and children’s attitudes, the correlation
was not significant between parents’ and children’s
attitudes at either the explicit level ‒ for PA
(r(107)= 0.10; P=0.33; 95%CI [�0.10, 0.20]) or SED
(r(107)= 0.09; P=0.37; 95%CI [�0.10, 0.27]) or the
implicit level (r(107)=�0.03; P=0.79; 95%CI [�0.21,
0.17]).
9.2 Hierarchical regressions

After controlling for parents and children age and
gender, and for parents’ and children’s PA and SED
(depending on the dependent variable examined), results
from hierarchical regression analyses showed onemarginal
association (Tab. 3): children’s explicit attitudes for PA
were negatively associated with parents SED (b=�0.19;
P=0.07). No significant association was found either for
children’s PA (F=1.603, P=0.10, R2= 0.20; b=0.15;
P=0.16 with parents’ PA, b=0.04; P=0.73 with
parents’ SED, b=0.15; P=0.17 with parents’ explicit
attitudes for PA; b=0.02; P=0.89 with parents’ explicit
attitudes for SED; b=0.01; P=0.94 with parents’
implicit attitudes), nor for children’s SED (F=2.19,
P=0.02, R2= 0.25; b=0.01; P=0.93 with parents’ PA,
b=0.08; P=0.47 with parents’ SED, b=�0.12; P=0.27
with parents’ explicit attitudes for PA; b=�0.09;
P=0.41 with parents’ explicit attitudes for SED;
b=0.14; P=0.16 with parents’ implicit attitudes). No
significant association was found either for parents’ PA
(F=1.40, P=0.18, R2= 0.18; b=0.10; P=0.36 with
children’s explicit attitudes for PA; b=�0.01; P=0.93
with children’s explicit attitudes for SED; b=0.06;
P=0.56 with children’s implicit attitudes), nor for
parents’ SED (F=1.53, P=0.13, R2= 0.19; b=�0.11;
P=0.30 with children’s explicit attitudes for SED;
b=�0.13; P=0.23 with children’s implicit attitudes).
One surprising result was that parents’ explicit attitudes
for PA was positively associated with children’s implicit
attitudes (b=0.23; P=0.04).
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Table 3. Hierarchical regressions between attitudes and behaviors in parents and children when controlled for gender and age.

Children and adolescents Physical
activity

Sedentary behavior Explicit
attitudes (PA)

Explicit
attitudes (SED)

Implicit attitudes
(standardized)

Parents
Physical activity 0.15 0.01 0.10 �0.01 0.06
Sedentary behavior 0.04 0.08 �0.20t �0.11 �0.13
Explicit attitudes (PA) 0.15 �0.12 0.14 0.02 0.23*
Explicit attitudes (SED) 0.02 �0.09 0.10 0.11 0.10
Implicit attitudes (standardized) 0.01 0.14 0.01 0.17 �0.09
R2 0.20 0.25 0.17 0.16 0.16

Note: t< 0.80; * P< 0.05; ** P< 0.01.
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10 Discussion

This study investigated the relationship between
parents’ and children’s PA and SED, as well as between
their respective explicit and implicit attitudes towards
these behaviors. By performing correlation, we hypothesis
that a positive association between parents’ PA and SED
and their children’s behaviors. We also expected positive
association between parents’ scores of explicit and implicit
attitudes towards PA and SED and their children’s
attitudes towards these behaviors. Our ambition was also
to explore whether parents’ attitudes and behaviors are
associated with their children PA and SED, and recipro-
cally, whether children’s attitudes and behaviors are
associated with their parents PA and SED, controlling
for gender and age, by performing hierarchical regression
analysis. In line with our first hypothesis, the results
highlighted a potential effect of parental role modeling
through a significant and positive association between the
parents’ and their children’s PA. This result strengthens
the conclusions of previous research in the PA context (Xu
et al., 2015). However, this relation is no longer significant
in regression analysis. The weight of other variables such as
children gender and SED could have been more important
in predicting children PA (Tab. S3 in Supplementary
material). It is well known that boys are more active than
girls starting from childhood and that the Active Couch
Potato phenomenon (i.e., profiles of individuals who spend
large amounts of time both in PA and SED) exists (Owen,
Healy, Matthews, & Dunstan, 2010).

Contrary to previous research on screen time (Xu et al.,
2015), no association was found between parents’ and
children’s SED. One major difference between our study
and previous research is that our measure encompassed
multiple SED. This method may have characterized very
particular patterns of activities in leisure time for adults
versus children (e.g., listening to music, reading, talking
on the phone, doing homework). Future studies should
further investigate this issue with a more consensual
definition of SED, with a complementary measurement
using accelerometer and with a more fine-grained
analysis of SED. This result could also be explained
regarding previous results showing that the role-mod-
elinghypothesis is different regarding children age
(Tab. S3 in Supplementary material). Specifically, it is
more systematically observed in children than in adoles-
cents (Sterdt et al., 2013). Parents are the primary
caregivers and thus the primary model for their young
children, whereas adolescents spend increasing amounts of
time away from their parents. Their development is thus
substantially impacted not only by their family life, but
also by others such as peers (Arnon, Shamai, & Ilatov,
2008).

Next, our results showed no evidence that parents’
explicit and implicit attitudes were correlated with their
children explicit and implicit attitudes, respectively. At
the explicit level, the previous results on the association
between parents’ and children’s attitudes have been
inconsistent: although a significant correlation has
sometimes emerged for PA (Anderson et al., 2009), this
has not always been the case for other health-related
behaviors (Guidetti et al., 2012; Sherman et al., 2009). At
the implicit level, the lack of correlation might have been
be due to the singularity of PA and SED compared with
the previously investigated health-related behaviors,
which showed significant parent-child implicit attitudes
associations (Guidetti et al., 2012; Sherman et al., 2009).
Another explanation could be related to the IAT content.
The use of words for both evaluative categories and
conceptual targets could have been too demanding for the
younger children. Although we took children specificity
into account by pretesting the words used in children,
recruiting children with at least two years of reading
experience or slightly reducing the length of the IAT, we
could have chosen to present pictures of the conceptual
targets instead of words. However, previous studies which
used IAT in PA setting (e.g., Chevance, Heraud et al.,
2017; Craeynest et al., 2008) or investigate parents and
their children’s implicit attitudes (Guidetti et al., 2012;
Sherman et al., 2009) only used words. Additionally, the
use of the same IAT in parents and children facilitate the
comparison between their scores. Nevertheless, future
studies could ambition to build and validate IAT for
children in PA setting using pictures and/or words.

Otherwise, two interesting results emerged. Children
explicit attitudes for PA was negatively associated with
parent SED and children’s implicit attitudes was associ-
ated with parents’ explicit attitudes for PA. It is worth
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noticing that a sort of hierarchical process seems to
emerge: parents’ behaviors (SED) which are visible, are
associated with explicit attitudes which requires intro-
spection and which is controlled and reportable; while
parents’ explicit attitudes is associated with children’s
implicit attitudes which is more automatic. These results
went further previous studies, which showed that parents
PA and beliefs about PA are associated to those of their
children, by showing that parents SED is also important in
the way their children evaluate PA. Finally, the last result
is in line with previous research which highlighted the role
of verbal statements in young children’s implicit attitudes
acquisition (Charlesworth et al., 2020). Other research is
need to further investigate these results.

Some limitations should be considered when interpre-
ting the results of this study. First, the cross-sectional
design does not enable a directional interpretation of the
significant links observed. Recent studies provided evi-
dence that parents’ behaviors such as PA parenting
practices (i.e., “concrete behavioral strategies employed
by parents to influence their children’s PA”, Laukkanen
et al., 2018; p. 2691) could occur in response to children-
related factors (e.g., PA enjoyment, temperament, age)
and children’s behaviors (Laukkanen et al., 2018; Sleddens,
Gubbels, Kremers, van der Plas, & Thijs, 2017). Notwith-
standing this evidence showing the existence of a shared
behavioral patterns (i.e., bidirectional relationship), this
line of research is still dominated by studies that consider
parents as agents influencing children’ PA and SED,
without taking into account reciprocal processes. Further
longitudinal and experimental research is thus needed to
investigate the relationships of parents’ and children’s PA
and SED and their attitudes about them. In the same vein,
one line of research recently developed investigating
whether parents and their children’s characteristics such
as explicit attitude are associated with each other’s health
intentions/behaviors in addition to their own (e.g.,
Joyal-Desmarais et al., 2019). Future studies can investi-
gate this interdependence relationship in focusing on PA
and SED. Second, although parents are an important
source of influence on children’s behaviors, they are not the
only one. In children’s social environment, friends are also
likely to play a critical role in the adoption of health
behaviors (e.g., Guidetti et al., 2012), particularly PA and
SED (Salway, Sebire, Solomon-Moore, Thompson, & Jago,
2018). Further research is needed to investigate whether
meaningful individuals in children’s and adolescents’ social
networks affect their PA and SED. Third, no distinction
was made about attitudes, even though this construct
encompasses both affective content (i.e., pleasant versus
unpleasant feelings associatedwith a category of behaviors)
and instrumental beliefs (i.e., perceived outcomes of
behavior adoption on the long run), which do not affect
2 IATprovides an indication of a relative evaluation between two
targets (e.g., PA versus SED) and does not enable the
measurement of attitudes about independent targets, as Single
Category IAT (SC-IAT; Karpinski & Steinman, 2006) does, i.e.
assess only PA or only SED.
behaviors in the sameway (McEachan et al., 2016). Fourth,
it is worth noting thatmost of the studies which investigate
attitudes towards PA used SC-IAT2 (e.g., Conroy et al.,
2010; Hyde et al., 2010) and only a few used IAT (e.g.,
Chevance, Caudroit, Romain, & Boiché, 2017; Chevance
et al., 2018) or investigated attitudes towards SED using
the SC-IAT (e.g., Chevance et al., 2018). Although a recent
study suggested using IAT in PA setting by showing that
when compared test-retest reliability between these two
kinds ofmeasure, IAT showed better reliability (Chevance,
Héraud et al., 2017), criticisms of this indirect measure
exist. For instance, studies suggest that, although recourse
to controlled processes are limited, compared to self-report
measures, indirect methods not only involved to automatic
ones (e.g., Hahn, Judd,Hirsh,&Blair, 2014).Despite, these
criticisms research showed the value of using implicit
measure and stated that IAT (ormeasures adapted from it)
is oneof themost employedandefficientmeasures (Zenko&
Ekkekakis, 2019). Fifth, this study was based on self-
reported PA and SED that induce social desirability bias.
The use of accelerometer could be informative in future
studies.
11 What does this article add?

The current study is the first to investigate the
association between parents’ and children’ implicit and
explicit attitudes towards PA and SED, in addition to the
same association regarding these behaviors. It reports the
correlations between parents’ and children’s behaviors,
highlighting, and it seems what parents do and say could
have an influence on children explicit and implicit
attitudes, respectively. The results lead to the conclusion
that actively including parents in interventions aiming to
increase children’s and adolescents’ PA is worth to be
considered. Actual practice of PA, and raising awareness
of the benefits of PA and the harmful effects of SED could
be a potential way to promote PA within families.
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