Acta Gymnica, vol. 49, no. 1, 2019, 16-24
doi: 10.5507/ag.2018.027

Association between potential parental and peers’ correlates and physical activity
recommendations compliance among 13-16 years old adolescents

Peter Bakalar'*, Jaroslava Kopc¢akova?, and Andrea Madarasova Geckova*?

!Institute of Physical Education and Sport, Pavol Jozef Safdrik University in Kosice, Slovakia; *Faculty of Medicine, Pavol
Jozef Safirik University in Kosice, Slovakia; and *Olomouc University Social Health Institute, Palacky University Olomouc,
Olomouc, Czech Republic

Copyright: © 2018 P. Bakalar et al. This is an open access article licensed under the Creative Commons Attribution License

(https://creativecommons.org/licenses/by/4.0/).

Background: Regular physical activity (PA) is one of the most cited health protective factors for the prevention of the
leading noncommunicable diseases. Four-fifths of adolescents are not reaching public health guidelines for recom-
mended levels of PA globally. Understanding factors that influence PA can aid the design of more effective interven-
tions. Objective: The aim of the study was to assess the association between potential parental and peer correlates and
PA recommendations compliance among 13-16 years old adolescents. Methods: We used nationally representative
data originated from the Health Behaviour in School-aged Children survey realized in 2014 in Slovakia. Data were
obtained by questionnaires measuring potential parental and peers’ correlates. Gender differences were assessed
using chi square test. The associations between potential parental or peers’ correlates and moderate-to-vigorous PA
(MVPA) of adolescents were explored using logistic regression models adjusted for gender, age, and family affluence.
Interaction of the effect of each parental and peer correlate with gender on MVPA was tested. Results: Prevalence of
sufficient MVPA was higher among boys than among girls (p < .001). Boys reported more frequently than girls that
their best friend does sport every week or that they used to play sport with parents at least once a week (p < .001). All
explored variables representing potential parental and peers’ correlates were significantly associated with sufficient
MVPA of adolescents. However, only the association of a best friend and father doing sport every week and playing
sport with parents remained significantly associated with sufficient MVPA of adolescents in mutually adjusted model.
Conclusion: Our findings indicate that best friends and fathers may play role in PA behaviour of adolescents through
behaviour modelling, and parents in general through tangible parental support (playing sport with children).
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Introduction

Regular physical activity (PA) is one of the most cited
health protective factors for the prevention of the lead-
ing noncommunicable diseases (e.g., cardiovascular
diseases, diabetes mellitus, cancer, obesity, depres-
sion, dementia; World Health Organization [WHO],
2018). In adolescence, PA contributes to healthy
development of musculoskeletal system, cardiovascu-
lar system and maintenance of optimal body weight
(Tannoti et al., 2009). It is also associated with psycho-
logical and social benefits, e.g., higher psychological
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well-being or life satisfaction and lower social anxiety
(Badura, Madarasova Geckova, Sigmundova, van
Dijk, & Reijneveld, 2015; Biddle & Mutrie, 2008).
WHO (2010) recommends that children and youth
aged 5-17 should accumulate at least 60 minutes of
moderate-to-vigorous intensity PA (MVPA) daily. The
dose-response relations observed in observational
studies in children and adolescents indicate that the
more PA, the greater the health benefit (Janssen &
LeBlanc, 2010). On contrary, sedentary behaviour
and poor physical fitness in adolescence are associated
with poor health outcomes (Brindova et al., 2015).
Moreover, there are consistent findings in literature
indicating decline of PA during adolescence (Dumith,
Gigante, Domingues, & Kohl, 2011; Sigmundova,
Sigmund, Hamrik, & Kalman, 2014). Based on lon-
gitudinal studies (Farooq et al., 2018; Reilly, 2016),
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this decline starts in the transition from preschool to
school age and result in four-fifths of adolescents not
reaching public health guidelines for recommended
levels of PA globally (Hallal et al., 2012).

What is generally agreed upon is that no single fac-
tor explains PA levels among adolescents or predicts
the decline in PA as children age fully, but the reason-
able approach is to examine multilevel influences on PA
(Hearst, Patnode, Sirard, Farbakhsh, & Lytle, 2012).
Family is considered the most important setting for
shaping children’s PA (Timperio et al., 2013). Parental
correlates of child and adolescent PA could be divided
in parental modelling (e.g., parental PA) and paren-
tal support (e.g., doing sport together, going for walk
together; Yao & Rhodes, 2015). Because systematic
reviews have demonstrated inconclusive evidence on
the influence of parental modelling on children’s PA,
more research is needed in this field (Jaeschke et al.,
2017). Unlike the findings for parental modelling and
child PA, parental support has emerged as a consistent
correlate of child and adolescent PA in a number of
narrative reviews (Yao & Rhodes, 2015).

Peers/best friends (similarly as parents) have a
social influence on adolescents’ level of PA (Cheng,
Mendonga, & Farias Junior, 2014) through different
types of peer support for PA including instrumental
and direct support (e.g., peers or friends participating
in PA with adolescent); emotional and motivational
support (e.g., peers providing encouragement or praise
for PA); or observational support (e.g., peer modelling
of PA; Fitzgerald, Fitzgerald, & Aherne, 2012). From
early to late adolescence, support for PA from the fam-
ily and/or support from friends may result in higher lev-
els of total and discretionary MVPA (Morrisey, Janz,
Letuchy, Francis, & Levy, 2015). Because it seems hav-
ing active friends encourages PA and having inactive
friends discourage it (Maturo & Cunningham, 2013),
peers and friends need to be involved in adolescents’
PA in variety of ways if adolescents are to lead physi-
cally active lifestyles (Fitzgerald et al., 2012). Even
though the use of friendships to promote PA in experi-
ments or interventions remains largely unexplored,
findings from observational studies suggest that friends
have potential to affect PA and that friendships may
offer opportunities to promote the early development
of healthy PA habits and preferences that can translate
into lifelong habits (Maturo & Cunningham, 2013).

Prevalence of PA as well as factors influencing
establishment of active life style in adolescence might
differ by age, gender or family affluence (Inchley et al.,
2016; Kopcakova et al., 2015). Younger adolescents,
adolescent girls and adolescents from more affluent
families are more likely to achieve the recommended
60 minutes of MVPA daily in comparison to older
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adolescents, adolescent boys and adolescents from less
affluent families respectively (Inchley et al., 2016).

The aim of the study was to assess the association
between potential parental and peer correlates and PA
recommendations compliance (PARC) among 13-16
years old adolescents by using nationally representative
data on Slovak school-aged children originated from
the Health Behaviour in School-aged Children survey
carried out in 2014.

Methods

Sample and procedure

We used data from the Health Behaviour in School-
aged Children (HBSC) study conducted in April-June
2014 in Slovakia. To obtain a representative sample of
sufficient size (1,500 respondents per age group), we
used a two-step sampling. In the first step, 151 larger
and smaller elementary schools located in rural as well
as in urban areas from all regions of Slovakia were
asked to participate. These were randomly selected
from a list of all eligible schools in Slovakia obtained
from the Slovak Institute of Information and Prognosis
for Education. School response rate was 86.1%. In the
second step, one class per each grade and each school
were selected randomly. We obtained data from 9,250
adolescents from the fifth to ninth grades of elemen-
tary schools in Slovakia in the target group of 11 to
15 years old (mean age 13.48; 50.3% boys). Question-
naires measuring potential parental and peers’ corre-
lates were included only in version A of questionnaire
for 13 and 15 years old, and therefore we included only
respondents filling this version, which reduced sample
to 3,109 respondents. Version A and B were distributed
to school classes randomly. Respondents with missing
data on age (n = 26), younger than 12.5 or older than
16.0 years old (n = 97) were excluded from the sample.
The final sample consisted of 3,012 respondents from
12.5 to 16.0 years old, 50.2% boys, mean age 14.3
(SD = 0.85) years.

The study was approved by the Ethics Committee
of the Medical Faculty at the Pavol Jozef Safarik Uni-
versity in KoSice (No. 9/2012). Parents were informed
about the study via the school administration and
could opt out if they disagreed with their child’s partici-
pation. Participation in the study was fully voluntary
and anonymous with no explicit incentives provided
for participation.

Measures

MVPA was measured by an item asking adolescents
about the number of days over the past week that they
were physically active for a total of at least 60 minutes
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per day. The question was preceded by an explanatory
text that defined MVPA as ‘any activity that increases
your heart rate and makes you get out of breath some of
the time’ and offered examples of such activities (run-
ning, inline skating, cycling, dancing, swimming, ice
skating etc.; Inchley et al., 2016). Responses concerned
0 to 7 days per week and were classified as sufficient
(PA of 7 days) vs. insufficient (PA less than 7 days),
based on the WHO recommendation (WHO, 2010).
The MVPA item was adapted for use in the HBSC study
from the item developed by Prochaska, Sallis, and Long
(2001) for the purposes of clinical practice with adoles-
cents. The authors validated it against seven-day con-
tinuous measurement using an accelerometer (r = .40,
p <.001) and observed its substantial test-retest stabil-
ity (intraclass correlation coefficient =.77; Inchley,
Currie, Cosma, & Samdal, 2018).

Parental and peers’ PA were measured by an item
asking adolescents if their father, mother, and best
friend do sport every week (yes/no).

Parental support was measured using two items
of Family Activities Questionnaire (Sweeting, West,
& Richards, 1998). Despite each of 8 family activi-
ties (Watch TV or a video together/Play indoor
games together/Play computer games together/Eat
a meal together/Go for a walk together/Go places
together / Visit friends or relatives together / Play sports
together / Sit and talk about things together) might be
related to health-related behaviour of adolescents as the
association between parental time invested in young
people and adolescents health development is strong
(Brooks, Magnusson, Klemera, Spencer, & Morgan,
2011), we decided to select only two of them - go for
a walk together and play sport together - representing
mutual PA, e.g., direct parental support of PA. Respon-
dents could select from five response categories, which
were trichotomised as follows: (1) everyday, most days,
about once a week; (2) less often; (3) never.

Family affluence was measured by Family Affluence
Scale (FAS) which consists of 6 items: (1) car owner-
ship (Does your family own car, van or truck?); (2) own
bedroom (Do you have your own bedroom for your-
self); (3) computer ownership (How many computers
do your family own?); (4) bathrooms (How many bath-
rooms are in your home?); (5) dishwasher (Does your
family have dishwasher at home?); (6) holidays (How
many times did you or your family travel out of for a
holiday/vacation last year?).

We converted the FAS summary scores to a final
score, which has a consistent, normal distribution and
a range from 0 to 1. We then created groups of low
(0 to .333), middle (.334 to .666) and high (.667 to
1) socio-economic position. Several studies indicated
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sufficient validity and reliability of used measurements
(Inchley, Currie, Cosma, & Samdal, 2018).

Statistical analyses

In the first step, we described the sample using descrip-
tive statistics. Gender differences were assessed using a
chi square test. Next, the associations between potential
parental or peers’ correlates and MVPA of adolescents
were explored separately using logistic regression mod-
els adjusted for gender (Model 1). Interaction of the
effect of each parental and peer correlate with gender
on MVPA was tested as well. Then, the association of
all potential parental or peers’ correlates with MVPA
of adolescents was explored using multivariate logis-
tic regression adjusted for gender (Model 2). Finally,
this model was adjusted for age and family affluence
(Model 3). All data were analysed using IBM SPSS Sta-
tistics (Version 20.0 for Windows; IBM, Armonk, NY,
USA). Statistical significance was assumed for p < .05.

Results

Only one fifth of respondents reported sufficient
MVPA (Table 1). One third of them reported that their
mother or father does sport every week and more than
65% reported that their best friend does sport every
week. More than 40% of adolescents reported that
they never play sport with parents and 24% of them
reported that they never go for a walk with parents.
The prevalence of sufficient MVPA was higher among
boys than among girls (x* 67.39, p < .001). Moreover,
boys reported more frequently than girls that their best
friend does sport every week or that they used to play
sport with parents at least once a week (7% 59.68/29.63
respectively, p < .001 for both outcomes). No gender
differences were confirmed in parental PA or joint
walks (Figure 1).

All explored variables representing potential paren-
tal and peers’ correlates were significantly associated
with sufficient MVPA of adolescents (Table 2, Model
1; Figure 2). Interaction of the effect of each parental
and peer correlate with gender on MVPA was tested,
but only in one case found significant. The associa-
tion between a best friend doing sport every week and
sufficient MVPA was significantly steeper/stronger in
boys in comparison to girls: odds ratio 1.57, 95% con-
fidence interval (CI) [1.04, 2.38]. Only the association
of best friend and father doing sport every week and
playing sport with parents remained significantly asso-
ciated with sufficient MVPA of adolescents in mutu-
ally adjusted model (Table 2, Model 2). Adolescents
reporting a best friend doing sport every week have 1.7
higher chance to report MVPA 7 days per week (95%
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Table 1
Sample description - frequencies (3,012 Slovak adolescents aged 12.5-16.0 years approached in 2014
within HBSC study)
Frequency, n (%) Missing data, n (%)
Boys 1,512 (50.2)
Sufficient MVPA 668 (22.4) 33 (1.
Father does sport every week 990 (34.3) 125 (4.2)
Mother does sport every week 966 (32.9) 77 (2.6)
Best friend does sport every week 1,957 (65.9) 41 (1.4)
Play sport with parents 146 (4.8)
at least once a week 785 (27.4)
less often 909 (31.7)
never 1,172 (40.9)
Go for walk with parents 149 (4.9)
at least once a week 1,093 (38.2)
less often 1,080 (37.7)
never 690 (24.1)

Note. MVPA = moderate-to-vigorous physical activity.

Sufficient moderate-to-vigorous
physical activity
(every day at least 60 minutes)

Father does sport every week NRRINN——— 326

28.1

Mother does sport every week IR 34.9
Best friend does sport every week IR —————— 72.6

Play sport with parents — at least | 517

once a week 23.2***

Play sport with parents — less often I 3:1,"222

Go for walk with parents — at least | I 403

once a week 36.1
i — 36.0 ,
Go for walk with parents — less often 30.4 WBoys | Girls
0 10 20 30 40 50 60 70 80

%

Figure 1. Gender differences in selected variables, prevalence in % (3,012 Slovak adolescents aged 12.5-6.0
years, 50.2% boys, approached in 2014 within HBSC study, ***p < .001).
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Table 2
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The association between potential parental and peers’ correlates, and sufficient moderate-to-vigorous physical activity of adoles-
cents, logistic regression (3,012 Slovak adolescents aged 12.5-16.0 years, 50.2% boys, approached in 2014 within HBSC study)

Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
Father
does sport every week 1.67%%* [1.39, 2.00] 1.28* [1.04, 1.59] 1.34% [1.07, 1.67]
less than every week 1 1 1
Mother
does sport every week 1.59%%* [1.32, 1.91] 1.21 [0.98, 1.50] 1.09 [0.87, 1.36]
less than every week 1 1 1
Best friend
does sport every week 1.97%%* [1.64, 2.36] 1.69%** [1.36,2.11] 1.74%** [1.38,2.19]
less than every week 1 1 1
Play sport with parents
at least once a week 1.90%** [1.53,2.36] 1.45%* [1.10, 1.91] 1.05 [0.78, 1.41]
less often 1.25% [1.00, 1.56] 1.24 [0.96, 1.59] 0.78 [0.58, 1.04]
never 1 1 1
Go for walk with parents
at least once a week 1.47%* [1.17, 1.86] 1.10 [0.83, 1.45] 1.35 [1.01, 1.80]
less often 0.91 [0.71, 1.61] 0.76 [0.58, 1.01] 1.06 [0.81, 1.39]
never 1 1 1

Note. Model 1 = each variable separately adjusted on gender; Model 2 = all parental and peers’ correlates adjusted on gender;
Model 3 = all parental and peers’ correlates adjusted on gender, age and family affluence. OR = odds ratio; CI = confidence interval.

*p <.05, **p <.01, ***p <.001.

CI[1.36, 2.11]). Adolescents with active fathers (doing
sport weekly) have 1.3 higher chance to report MVPA
7 days per week (95% CI [1.04, 1.59]) in comparison to
their peers with less active fathers. Playing sport with
parents at least once a week increases the chance of
adolescents to report sufficient MVPA 1.5 times more
(95% CI [1.10, 1.91]) in comparison to their peers not
having such experience. The father’s and best friend’s
role behaviour remained significant after adjusting on
age and family affluence, while playing sport with par-
ents did not (Table 2, Model 3).

Discussion

The aim of the study was to assess the association
between potential parental and peer correlates and
PARC among 13-16 years old Slovak adolescents.
Only one fifth of adolescents were meeting the PA
guidelines. There were observed gender differences in
variables such as sufficient MVPA, best friend doing
sport every week and playing sport with parents. All
explored variables representing potential parental and
peers’ correlates were significantly associated with suf-
ficient MVPA of adolescents. The mutually adjusted

model revealed the association between sufficient
MVPA of adolescents and following variables: father
doing sport every week, best friend doing sport every
week and playing sport with parents.

The low level of PARC among Slovak adolescents
(78% of adolescents are not sufficiently physically
active) corresponds with the prevalence of PARC in
other countries worldwide (Hallal et al., 2012; Sigmun-
dova et al., 2014). This finding is alarming since PA in
adolescence contributes to the epidemic of non-com-
municable diseases in adulthood (Sawyer et al., 2012).

Higher prevalence of sufficient MVPA among
boys (28.1%) than among girls (16.1%) in Slovak ado-
lescents is in line with findings from other countries
(Colley et al., 2017; Sirard et al., 2013), and supports
strong evidence about gender differences in PA levels
of adolescents (Hallal et al., 2012; Van Hecke et al.,
2016). These differences may be related to advanced
pubertal maturation of adolescent girls compared with
boys, though the relative importance of biological and
environmental influences on child and adolescent
PA remains unclear and should be targeted in future
research (Farooq et al.,, 2018; Sabiston & Crocker,
2008; Slater & Tiggemann, 2011).
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Father does sport every week — yes _229 34.2

Father does sport every week — no * 265

Mother does sport every week — yes _222 33.8

Mother does sport every week — no * 27.0

Best friend does sport every week — yes _184 334

Best friend does sport every week — no _1 2.8 172

Play sport with parents — at least | 35.5

once a week

24.0

Play sport with parents — less often TTR— 28.3

15.3

Play sport with parents — never TR— 23.8

12.8

Go for walk with parents — at least | 34.7

once a week

20.0

Go for walk with parents — less often MNR——— 23.5

14.4

Go for walk with parents — never * 27.7  |MBoys I Girls

0 5 10

15 20 25 30 35 40

percentage of adolescents with sufficient moderate-to-vigorous physical activity

Figure 2. Relative frequency of selected variables in adolescents with sufficient moderate-to-vigorous physical activity.

Contrary to previous research (Sabiston & Crocker,
2008; Sirard et al., 2013), boys reported more peer
modelling (best friend doing sport every week) and
tangible conditional parental support (playing sport
together) compared to girls. As mentioned with pre-
vious variable (MVPA), gender differences in social
factors of adolescents’ PA should be targeted in future
studies so that intervention strategies can be appropri-
ately tailored (Sabiston & Crocker, 2008).

Even though there were gender differences in preva-
lence of PA, as well as in prevalence of parental sup-
port (playing sport with parents) and peer modelling
(best friend doing sport), only one interaction of the
effect of each parental and peer correlate with gen-
der on MVPA was found significant: the association
between best friend doing sport every week and suffi-
cient MVPA was significantly steeper/stronger in boys

in comparison to girls. In other words, with one excep-
tion, there were no gender differences in association
to parental and peer correlated with sufficient MVPA.

Our findings about positive association between
parental PA and adolescents’ PA is in line with pre-
vious findings (Yao & Rhodes, 2015), but stronger
association with paternal PA for both genders is in con-
trary to some studies (Jacobi et al., 2011; Seabra, Men-
donca, Goring, & Thomis, 2008). This inconsistence
between findings of different studies can be explained
by many reasons, e.g., by different measures used to
assess parent and child PA (Schoeppe, Liersch, Robl,
Krauth, & Walter, 2016). However, a fathers’ PA was
positively associated with child’s PA by recent review
of literature from 2005-2015 (Neshteruk, Nezami,
Nino-Tapias, Davison, & Ward, 2017), and there were
already implemented an effective father-child-centred
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PA intervention (Morgan et al., 2015; Schoeppe et al.,
2016). PA may be an important strategy for fathers to
become involved in lifestyle change with their children
as, compared to mothers, fathers traditionally tend
to be comfortable engaging in PA with their children
(Arlinghaus & Johnston, 2017).

Going for a walk together and playing sport together
were associated with sufficient MVPA which is in
line with previous findings about positive association
between tangible conditional parental support (doing
activity together) and children’s PA (Beets, Cardinal,
& Alderman, 2010). The stronger association between
sufficient MVPA with playing sport together could be
maybe associated with stronger association between
sufficient MVPA and paternal PA, but since we did not
discriminate between fathers and mothers in tangible
parental support, it is difficult to say so.

According to adolescents in our sample, 65.7%
of fathers and 67.1% of mothers are not doing sport
every week, and 72.6% of adolescents do play sport
with parents less often than once a week or do not play
it at all. These numbers suggest that to increase chil-
dren’s and adolescents’ PA levels it may be fruitful to
focus on improving the MVPA among the whole fam-
ily, including both parents (Fuemmeler, Anderson, &
Masse, 2011). Findings about the positive associations
between the parental PA and support with children’s
and adolescents’ PA, and existence of some, although
limited, evidence of parent-child interventions effec-
tiveness, would support that kind of focus.

Another factor found to be positively associated
with adolescents’ PA in our study is a best friend’s
PA. This finding is in line with substantial scientific
evidence - 30 from 35 studies found that children’s
PA is associated with PA of their friends - suggest-
ing that individuals may be guided by their friends’
behaviour (Maturo & Cunningham, 2013). As con-
clude Best, Ball, Zarnowiecki, Stanley, and Dollman
(2017), peers influence children’s PA most consis-
tently through encouragement and positive modelling.
Having peers that promote PA involvement and the
perception that one’s peers are open to PA were found
to be linked with efficacious beliefs of one’s ability
to overcome potential barriers to participating in PA
(Fitzgerald et al., 2012).

Strengths and limitations of the study

Strengths of the study

The main strength of the study is its cross-sectional
design based on a representative sample of Slovak ado-
lescents. This design allowed us to identify social cor-
relates of Slovak adolescents’ PARC. Research to iden-
tify correlates has both practical and theoretical uses.
Practically, correlational studies generate hypotheses
about possible causal relationships and about potential
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mediators that can be targeted in intervention studies.
Theoretically, correlational studies could test predic-
tions derived from theory and produce results that
eventually lead to modifications in theories (Bauman,
Sallis, Dzewaltowski, & Owen, 2002).

Limitations of the study

The study limitation is the subjective method of measur-
ing PA which is considered to be less accurate compar-
ing to objective monitoring even though the latter has
its own limitations (Atkin, Van Sluijs, Dollman, Taylor,
& Stanley, 2016). Subjective methods can provide rich
contextual and descriptive data, but are vulnerable to
memory limitations and in some cases over-reporting of
some activities and in other instances under-reporting
of incidental PA, especially walking (Dollman et al.,
2009). However, due to the cross-sectional design of
our study and available resources, the self-report con-
sisting of one question was the only feasible method to
be used (Chinapaw, Mokkink, van Poppel, van Mech-
elen, & Terwee, 2010) even though we do recognise its
limitations in comparison to instruments consisting of
several questions (e.g., IPAQ).

Conclusion

We assessed the association between potential parental
and peers’ correlates and PARC among 13-16 years
old Slovak adolescents. Association of a best friend
and father doing sport every week and playing sport
with parents was significantly associated with PARC
of adolescents. These results indicate that best friends
and fathers may play a role in the PA behaviour of
adolescents through behaviour modelling, and parents
in general through tangible parental support (playing
sport with children).
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