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Abstract: Parental and familial factors influence numerous aspects of adolescents’ lives, including
their physical activity level (PAL). The purpose of this study was to evaluate the changes in PAL
which occurred during the COVID-19 pandemic, and to evaluate influence of sociodemographic
and parental/familial factors on PAL levels before and during pandemic in adolescents from Bosnia
and Herzegovina. The sample included 688 adolescents (15–18 years of age; 322 females) who were
tested on two occasions: in January 2020 (baseline; before the COVID-19 pandemic) and in April
2020 (follow-up; during the COVID-19 pandemic lockdown). Variables included PAL (measured
by the Physical Activity Questionnaire for Adolescents–PAQ-A) as well as sociodemographic-,
parental-, and familial factors. A significant decline in PALs was recorded between baseline and
follow-up (t-test: 11.88, p < 0.001). Approximately 50% of adolescents underwent sufficient PAL at
baseline, while only 24% of them were achieving sufficient PAL at the time of follow-up measurement.
Paternal education was positively correlated (OR (95%CI): baseline: 6.63 (4.58–9.96), follow-up:
3.33 (1.19–7.01)), while familial conflict was negatively correlated (baseline: 0.72 (0.57–0.90), follow-up:
0.77 (0.60–0.99)) with PALs before and during the pandemic. This study highlights the importance
of the parent–child relationship and parental/familiar support in promoting physical activity both
during regular life and during crises and health challenging situations like the COVID-19 pandemic.
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1. Introduction

Physical activity is defined as any movement of the body that results in energy expenditure. It can
be categorized as occupational, transportational, sports activity, household activities, and leisure-time
activities [1]. Maintaining an adequate physical activity level (PAL) is essential for sustaining and
improving metabolic, and psychological functions, as well as the overall health and life quality
of a human being [2]. Physical activity has a positive influence on the immunological system
and can decrease the incidence of communicable diseases such as bacterial and viral infections [3].
However, due to technological advancement, physical activity in modern life has drastically reduced,
directly contributing to the development of many non-communicable diseases (e.g., diabetes,
cardiovascular diseases, obesity) [4].

Adolescence is considered to be a critical period with regard to maintaining appropriate PAL over
the lifespan. First, the trend of PAL decline during aging is evident, with the greatest decrease evidenced
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during adolescence [5,6]. Globally, 77.6% of boys and 84.7% of girls aged 11 to 17 years achieve
an inadequate PAL [7–9]. Second, considering the fact that low PAL in childhood and adolescence has
numerous severe health consequences, movement habits attained during this life period impact the
maintenance of adequate PAL later in adulthood [10]. Not surprisingly, a great number of studies have
investigated the trends of changes in PAL, and factors that influence such trends, with the intention to
develop precise and adequate interventions for maintaining/improving PALs in adolescence [11,12].

At the beginning of the year 2020 there was a rapid expansion of the COVID-19 virus, and by
March 11, a pandemic had been declared [13]. Countries all around the globe imposed several measures
for stopping and slowing down the spread of the disease. Since the virus spreads by saliva droplets,
one of the most frequently employed measures was so-called “social distancing” [14]. In general,
social distancing is the practice of maintaining a greater than usual physical distance (2 m) from
other people or avoiding direct contact with people or objects in public places. The main intention
is to minimize exposure and reduce the transmission of infection. In the real world, it meant that
kindergartens, schools, universities, sports clubs, and fitness centers were closed. Due to the mentioned
measures and related to the movement restrictions and closing of sport and recreation facilities, a decline
in PAL was expected and evident [15]. Concerning the fact that there is generally inadequate PAL under
normal life circumstances, this kind of movement limitation was naturally considered to have serious
health consequences and possibly impair future healthy life habits [16]. Indeed, studies clearly pointed
to a significant decrease in PAL as a result of COVID-19-induced measures of social distancing [17,18].

Factors such as gender, age, social support from parents and peers, parental education, motivation,
self-esteem, knowledge of exercising, and the environment impact the PAL among children and
adolescents [19–21]. It would be logical to expect that similar factors influence the PAL during crises
like the COVID-19 pandemic. Supportively, recent studies have shown that the pre-pandemic fitness
status, gender, and living environment are factors that influenced changes in PAL during the COVID-19
pandemic [17,18,22]. Specifically, a higher fitness status has been associated with a higher PAL before
and during the pandemic in Croatian adolescents [17], and a greater PAL decline has been noted
for boys in comparison with girls [17]. Similar conclusions were provided in an Italian study [18].
Furthermore, the PALs of adolescents living in urban environments declined more than those of their
rural peers due to the closure of sport facilities in urban communities as well as the lower pre-COVID
PALs in rural adolescents [22].

Family factors such as parental education, parental social support, and family structure,
greatly impact the health-related habits of children, including their PALs [23,24]. Specific to the
COVID-19 pandemic, Moore et al. recently reported that parental encouragement and parental
co-participation are highly associated with healthy movement behaviors of Canadian children and
adolescents during the COVID-19 pandemic [25]. Indeed, parents have an extremely important role in
providing guidelines for maintaining adequate PAL, which are crucial for developing healthy movement
habits in their children [23]. Due to the stay-home recommendations during the pandemic, youth have
been spending more time at home with their parents and are under greater parental influence. Therefore,
it is important to elucidate/detect the exact parental and familial factors that influence the PALs of youth
in order to create the most appropriate interventions to increase PALs during future similar crises.

Collectively, there is evidence that the COVID-19 pandemic has negatively influenced the PAL
among adolescents due to imposed measures of social-distancing and lockdown [15,17,18,22]. However,
there is a lack of international data regarding the changes in PAL in adolescents, especially taking into
account factors influencing PAL and COVID-19-induced changes in PAL. Finally, previous studies
noted familial factors as important determinants of PAL, but the problem is understudied with regard
to the COVID-19 pandemic [23,25]. As a result, this study aimed to evaluate the dynamics of changes
in PAL among adolescents from Bosnia and Herzegovina (B&H) and to evaluate sociodemographic,
and parental/familial factors which may influence PAL before and during the COVID-19 pandemic
and imposed lockdown.
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2. Materials and Methods

2.1. Participants and Study Design

Participants were 688 adolescents (322 females) from B&H. They were 17 years old at the baseline
period of the study (15–18 years of age) and were attending high school. At baseline, all participants
were healthy and attended regular physical education classes 2 times per week, and some adolescents
also took part in extracurricular sports activities. The sample comprised adolescents residing in
three counties, and of the total sample, 65% (445 participants; 202 females) resided in urban centers,
and 35% resided in rural communities. Characteristics of the sample are in more details presented in
Supplementary Table S1. This study is part of another large study (“Physical activity, substance misuse,
and factors of influence in adolescence”) which was previously initiated and approved by Ethical Board
of Faculty of Kinesiology, University of Split (EBO: 2181-205-05-02-05-14-005); hence, participants were
already informed about the study aims, benefits, and risks, and parental consent was collected before
the baseline period of this study.

This study involved two testing occasions: (i) baseline testing conducted before the implementation
of measures of social distancing due to the COVID-19 pandemic (January 2020) and (ii) follow-up
testing conducted during the time when social distancing measures were implemented (late April
2020) (Figure 1).
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Figure 1. Time line of the investigation with the most important dates considering COVID-19 globally
and in Bosnia and Herzegovina.

The baseline testing included sociodemographic-factors, parental/familial factors, and baseline
PALs. The follow-up testing only included follow-up PAL measures. It is important to mention
that during the baseline testing, adolescents had generally regular routines, they attended school,
sports clubs were open, and there were no traveling bans in B&H. However, during the follow-up
testing period, measures of social distancing had been imposed, including the closing of schools,
sports clubs, fitness centers, and shopping malls, and public gatherings were restricted. Although the
testing was anonymous, to pair the responses in two testing waves, participants were instructed
to use anonymous codes for identification purposes. Baseline testing was performed by paper-pen
questionnaires as explained in detail previously [26]. Follow-up testing was done using online Google
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Forms, and participants were contacted by e-mail and asked to participate in the survey while using the
identification code used previously for baseline testing. At baseline, the 744 participants were tested,
and at follow-up 695 participants responded to questionnaire. However, because of the inconsistency
in identification codes, 7 participants of those tested at follow-up were not included in this study,
altogether resulting in total sample of 688 participants and retention rate of 92%.

2.2. Variables

Variables included in this study were basic sociodemographic variables (age and gender),
familial/parental factors (predictors), and PALs (criteria).

Familial/parental factors consisted of questions about paternal and maternal education level
(university degree, college degree, high school, elementary school) and the financial status of the
family (under average–average–above average), as well as responses to the following questions:
(i) “How often do you have a conflict with your parents/family?” (never–rarely–from time to
time–regularly/frequently); (ii) “How often are your parents/family members absent from home,
including for their work obligations?” (never–rarely–from time to time–regularly/frequently); (iii) “How
often do your parents/family members ask you questions about your friends, scholastic achievements,
problems, and other personal issues?” (never–rarely–from time to time–regularly/frequently); and
(iv) “How would you rate how much your parents/family care about you and your personal life?”
(Very poor care–Low care–My parents/family care about me–My parents/family care about me a
lot). The variables were previously applied and found to be reliable and valid in evaluation of the
familial/parental factors in similar samples [26].

The Physical Activity Questionnaire for Adolescents (PAQ-A) was used to assess PALs at
baseline (baseline-PAL), and at a follow-up measurement period (follow-up-PAL). The PAQ-A has
been demonstrated as reliable and valid in a sample of adolescents from Croatia and Bosnia and
Herzegovina [8,22]. PAQ-A is a 7-day recall and self-administered questionnaire that was developed to
measure the PAL of adolescents aged 14 to 19 years. Item 1 assesses physical activity during spare time
(e.g., bicycling, walking, running, dancing, football); Item 2 assesses physical activity during physical
education classes; Item 3 assesses physical activity during lunch break; Item 4 assesses physical activity
right after school; Item 5 assesses physical activity during the evenings; Item 6 assesses physical activity
during the weekend; Item 7 assesses general physical activity during free time (“describes you best”);
Item 8 questions the involvement in physical activity on each day of the week; and Item 9 is used to
identify participants who are sick, injured, or have any other cause for reduced physical activity and
is not used in the final score. Items 1 to 8 are scored on a scale from 1 to 5, with 1 representing no
activity or a low activity level and 5 representing a high activity level. The final theoretical PAQ-A
score is calculated as the arithmetic mean of the scores from the first 8 items [27]. Apart from the raw
PAQ-A results, for the purpose of statistical analyses in this study (details described later in the paper),
the results of the baseline-PAL and follow-up-PAL were dichotomized, and scores below 2.73 were
considered low-level-PAL, while scores above 2.73 were considered appropriate-PAL, as suggested in
previous studies [28,29].

2.3. Statistical Analyses

The normality of the distribution was checked with the Kolmogorov–Smirnov test. Afterwards,
means and standard deviations were calculated for PAQ-A (PAL) and age, while percentages and
frequencies were calculated for other variables.

Differences between baseline- and follow-up-PAL for the sample as a whole and separately for
boys and girls were identified by t-tests for dependent samples. Differences between boys and girls for
PAL results and age were calculated by t-tests for independent samples, and for remaining variables
by Mann Whitney U test.

To identify associations between predictors (sociodemographic- and parental/familial-variables)
and dichotomized PAL-criteria, logistic regressions were calculated, with Odds Ratios (ORs) and
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corresponding 95% CI values reported. Since girls were slightly older than boys and preliminary
statistics identified significant influence of age and gender on PAL (please see previous text on
participants, and later Results for details) logistic regressions were calculated as crude models (Model 0),
and additionally controlled for gender and age as covariates (Model 1). The model fit was checked by
the Hosmer Lemeshow test (a statistically significant test indicates that the model does not adequately
fit the data). A p-value of 0.05 was applied, and the statistical package Statistica ver. 13.5 (Tibco Inc.,
Palo Alto, CA, USA) was used for all calculations.

3. Results

The PAL decreased significantly from baseline to the follow-up testing period in the sample as
a whole (from 2.98 ± 0.71 to 2.31 ± 0.68; t-test: 11.88, p < 0.001), as well as when observed separately
among girls (2.69 ± 0.49 to 1.95 ± 0.56; t-test: 8.88, p < 0.001) and boys (from 3.12 ± 0.56 to 2.50 ± 0.44;
t-test: 10.01, p < 0.01). Boys had higher level of PAL than girls at baseline (t-test: 12.55, p < 0.001) and
at the follow-up measurement period (t-test: 11.99, p < 0.001) (Figure 2).
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Figure 2. Physical activity levels (PAL) at baseline (before COVID-19 pandemic), and at follow-up
(during COVID-19 pandemic) with significant t-test differenc1s (¥ indicates significant (p < 0.05)
differences between groups, * indicates significant (p < 0.05) differences within groups).

Girls were slightly older than boys (17.92 ± 1.00 and 16.96 ± 0.98, t-test: 1.66, p = 0.048).
Differences between boys and girls in studied predictors (sociodemographic-, parental/familial-variable)
are presented in Supplementary Table S1. Boys and girls differed significantly in most of the studied
variables, including: paternal education (higher level reported in boys), maternal education (higher
in boys), self-estimated conflict with parents/family (higher in girls), parental/familiar questioning
(higher in girls), and parental/familiar care (higher in girls).

Correlates of baseline-PAL are presented in Figure 3. Since crude logistic regression provided
evidence of significant influences of gender and age on baseline-PAL, with a higher likelihood
of sufficient PAL among boys (OR: 2.50, 95%CI: 1.54–3.03) and lower likelihood of sufficient PAL
among younger participants (OR: 0.81, 95%CI: 0.66–0.99), we briefly present only the results of logistic
regression model controlled for gender and participants’ age as covariates (Model 1). Paternal education
was associated with sufficient baseline-PAL (OR: 1.40, 95%CI: 1.10–1.77), while a lower likelihood of
a sufficient level of PAL at baseline was found for adolescents who reported a higher level of conflict
with parents/family members (OR: 0.72, 95%CI: 0.57–0.90).
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Figure 3. Correlates of sufficient physical activity levels before COVID-19 pandemic (Model 0—crude
logistic regression model non-controlled for covariates, Model 1—logistic regression controlled for
gender and age).

Male gender was positively related to follow-up-PAL, with higher likelihood for sufficient PAL in
boys (OR: 2.41, 95%CI: 1.11–4.01). When gender and age were included as covariates in the regression
analysis (Model 1), significant correlations were found between familial conflict and follow-up-PAL
(OR: 0.77, 95%CI: 0.60–0.99), with a lower likelihood of sufficient PAL at the time of follow-up among
adolescents who reported a higher level of conflict with their parents/family. Additionally, adolescents
whose fathers were better educated were more likely to achieve a sufficient PAL during the COVID-19
pandemic and the imposed rules of social-distancing (OR: 1.33, 95%CI: 1.19–2.01) (Figure 4).
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4. Discussion

The most important findings of this study are as follows: (i) PALs significantly decreased during
the COVID-19 pandemic, (ii) paternal education was associated with PALs before and during the
pandemic, and (iii) conflict with parents/family was a factor that decreased the PAL before and during
the pandemic.

4.1. Changes in Physical Activity Levels

The decrease in the PAL as a result of the COVID-19 pandemic and imposed measures of
social distancing was expected and already confirmed [15,30,31]. Very recent studies conducted
on adolescents from Croatia and Italy have registered significant declines in their PALs [17,18,22].
Specifically, while using the same measurement tool as the one applied here, a Croatian study reported
a decrease from 2.99 ± 0.70 to 2.67 ± 0.60 [17]. Therefore, we may highlight that the decline in PALs
for adolescents from B&H is somewhat more evident (from 2.98 ± 0.71 to 2.31 ± 0.68). There are two
plausible explanations for differences between Croatian adolescents and the B&H adolescents studied
here: the first is related to differences in the epidemiological situation, and the second is related to the
geographical location and differences in climate between the two countries.

First, according to official reports, the epidemiological situation related to the COVID-19 pandemic
that occurred in B&H was less favorable than the epidemiological situation in Croatia. Precisely,
in B&H, at the time of writing, there have been more than 12,000 confirmed cases of COVID-19 disease,
while in Croatia (country with similar population of approximately 4 million residents), there have
been less than half as many cases (about 5300 confirmed cases) [32]. Consequently, measures regarding
the pandemic in B&H, including movement restrictions, were more rigorous. The more rigorous
lockdown measures resulted in greater precaution among people which led to minimized time spent
outside of homes, altogether resulting in an even greater decline in PAL for B&H adolescents than for
their Croatian peers.

Second, it has been documented that the PAL varies based on region, climate, weather,
and season [33]. Specifically, children and adolescents who live in regions with warmer temperatures
spend more time outdoors and have higher PALs [33]. Although Croatia and B&H share a long border,
B&H is a country with many mountain massifs and valleys and where a temperate-continental climate
prevails [34]. This study sampled adolescents from various territories, including continental and
mountain parts of B&H. On the other hand, comparative Croatian studies have been conducted in
coastal areas with a mild Mediterranean climate [17,22]. Therefore, adolescents observed in recent
Croatian studies have been exposed to a mild Mediterranean climate (temperature mostly higher than
10◦), and consequently, the weather conditions during the studied period of COVID-19 pandemic were
very favorable, so adolescents were able to spend some time outdoors participating in recreational
activities while respecting the mandatory measures of social distancing [22]. Collectively, it is likely
that the adolescents from B&H studied herein experienced greater declines in PAL than adolescents
from Croatia because of (i) the stricter restrictions and measures of social distancing and (ii) the less
favorable climate, which together led to lower PALs during the COVID-19 lockdown.

4.2. Paternal Education and Physical Activity Levels

One of the most important findings of our research was that paternal education was associated
with the PAL in both testing waves, with a higher PAL in children whose fathers were better educated.
Before explaining specific influence of paternal education status on the PAL of their children, a brief
overview of parental influence on a child’s PAL is needed. Generally, it is relatively well documented
that fathers have a more pronounced influence on the sport-participation and physical activity of
children than mothers [35]. Almost 30 years ago, Moore et al. established that children with more
active fathers have a 3.5 times greater likelihood of being physically active in comparison to children
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with inactive fathers [36]. This was confirmed later by Yang et al., who reported that the PAL of fathers
is significantly correlated with their children’s PAL [37].

Hence, it is considered that children whose fathers are more active are more likely to have greater
participation in sports activities than children who have inactive fathers, and the influence of the
father is considered to be an important socializing agent for children in relation to sports activities [37].
Supportively, a review study by Beets et al. noted that fathers more frequently initiate and engage in
physical activity with their children and use physical activity as a way of socializing and bonding with
children [38]. Nowadays, it is accepted that fathers use their own physical activity patterns to directly
influence their children’s physical activity habits [39]. With regard to differences between maternal and
paternal influence, two issues should be contextualized. First, it is deemed that fathers provide a better
example and model of sports skills, since men are generally more involved in sports activities than
women/mothers [40]. Second, it seems that maternal influence on their children’s behavior decreases
with age, while the father–child relationship is relatively stable in terms of the PAL [23].

While previous discussion has explained the paternal influence on children’s PAL, the specific
influence of paternal education level is probably a result of the following factors: first, better paternal
education might imply higher consciousness and knowledge of the health benefits of frequent and
adequate physical activity. Supportively, previous research has recorded that a higher paternal level
of education is associated with better health status of children [41]. Therefore, it is likely that better
educated fathers are aware of the benefits of proper PAL during childhood and adolescence and
are concerned about the PAL of their children [42]. Second, higher paternal education can lead to a
favorable occupational status that contributes to a better financial status, while a better financial status
of the family provides appropriate resources for allowing children to participate in organized sports
activities [43].

4.3. Familial Factors and Physical Activity Levels

Family conflict was found to have a negative association with PALs among adolescents in both
testing waves (before and during COVID-19 pandemic). Although these results are not surprising,
the background should be specifically explained given the overall importance of PAL in adolescence.
Under normal circumstances, parents and children usually spend a lot of time together. Parents determine
and influence their children’s life habits [44], and this logically transfers even to physical activity
habits [23]. More specifically, parents have a crucial role in the development of the social customs of
their children. Therefore, parental activity habits and support are major determinants of children’s
physical activity behaviors [45], and such parental influence can be both direct and indirect, influencing
the social-cognitive, socio-economic, physical, and cultural environments [46].

There are several main aspects of parental influence on children’s PALs [47]. The first one is role
modeling which represents the efforts of parents to be active and their interest in physical activity [21].
Concerning social-cognitive theory, modeling is thought to promote observational learning and
provide information about what is important and expected [48,49]. Parental role modeling, therefore,
represents a parent’s activity patterns, attitudes, and efforts to model movement behaviors that their
children observe and possibly imitate [50]. Role modeling can also include active involvement of
parents in physical activity with their children (co-physical activities) which promotes healthy behavior
of both the child and parent [51].

In the already-mentioned review by Gustafson et al., it was stated that parental PALs are positively
correlated with increases in children’s PAL [50]. It is considered that children whose parents are more
active are more likely to be sufficiently active [50]. Additionally, Fuemmeler et al. recorded that
the number of active parents influences children’s PALs [52]. More precisely, higher attained PALs
were found to be achieved by children whose parents were both active, somewhat lower PALs were
observed in children who had only one active parent, and the lowest PALs were recorded for children
whose parents were both inactive [36,52].
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The second aspect of parental influence on children PALs is parental support, which consists
of parental encouragement, involvement, and facilitation [21]. Specifically, parental encouragement
was positively correlated with various aspects of physical activity (e.g., the intensity of physical
activity, attraction to sports, intention to be active, perceived benefits from physical activity,
perceived competence, sports participation, and amount of PA) and is considered to be one of
the key determinants of children’s PAL [38,53]. Furthermore, parental involvement, which represents
a more overt level of parental support that includes playing with the child and coaching, has a positive
influence on children’s PALs [50]. Finally, facilitation represents providing access and opportunities for
activity, transportation to sports activity, payment of the club fees, equipment provision, and providing
opportunities for outdoor recreational activities [50].

According to Welk et al., parental facilitation is the most significant predictor of children’s
involvement and interest in physical activity [47]. A child’s participation in sports activities usually
demands on parental financial support; therefore, it is logical that youth largely depend on this kind of
parental support [54]. It is expected that more active parents will provide more support for sports
involvement, provide more sports equipment, and will be personally involved in more frequent
outdoor family time activities, through which they can also influence children’s physical activity
habits [38,50]. Collectively, it is unquestionable that parental influence in forms of role modeling,
social support, and social influence affect a child’s attraction to physical activity and their perceived
competence, through which a child’s PAL can be influenced [47]. In challenging situations such as the
COVID-19 pandemic, all of the previously explained factors are probably even more pronounced.

In order to explain why family conflict has been found to negatively influence PALs,
family cohesion, the opposite phenomenon, is described. Family cohesion is defined as “emotional
bonding that family members have toward one another” [55]. It represents normal family functioning,
including caring for other family members, familial support, and affection [56]. Trost et al. observed
several constructs that can determine family cohesion: family functioning, family connectedness,
family bonding, family control, family expressiveness, and parent–child communication [45]. It is
expected that families with better family cohesion will create a more supportive environment for
healthy-lifestyle habits, including physical activity habits [45]. Supportively, a positive correlation
between family cohesion and children’s PAL has been recorded, which has been explained by the
theory that children from better-functioning families get more support and encouragement to be
physically active [45]. This was also confirmed by Ornelas et al. who found positive associations of
family cohesion, parent–child communication, and parental engagement in physical activity with
PAL [57]. Prospective research by Bigman et al. showed a correlation between family cohesion and
conflict with PALs among Mexican adolescents [58]. Adolescents who reported high family cohesion
had a 32% greater likelihood of having a higher PAL than adolescents who reported lower family
cohesion [58]. In contrast, a significant correlation between family conflict and PAL was not found [58].

Collectively, parents who are physically active, and those who support, encourage, and are
personally involved in their children’s physical activity, will more likely positively influence their
children’s engagement in various types of PAL, irrespective of the situation. This is particularly
possible if parents provide children with their own example and create a supportive environment
for participation in activity [36]. On the other hand, in situations of conflict between parents and
children, the transfer of positive parental behavior (even if such positive behavior exists) to children
will not occur.

All of the previously discussed factors probably explain our findings about the negative association
between familial conflict and PAL at the baseline and follow-up measurement periods. Specifically,
concerning the fact that children and adolescents do not have access to finances and have limited
methods of transportation, if parental cooperation does not occur, their involvement in sports activities
will be limited. Additionally, the likelihood of spending time in outdoor recreational activities is
certainly limited if children are in conflict with their parents, because the parents are the ones who
can provide them such activities. It is expected that due to conflict, some children do not have
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adequate parental influence and, therefore, do not have appropriate support and guidelines for being
physically active.

A very recent Canadian National Survey on the Impact of the COVID-19 virus outbreak on
movement and play behaviors of Canadian children and youth concluded that as a result of stay-home
policies during the pandemic and limited access to sports-recreational facilities, families tried to create
new hobbies and activities for maintaining healthy movement habits [25]. Precisely, parents reported
that children were more involved in indoor activities, like household chores and activities including
dance and physical education exercises, and outdoor activities, like riding a bicycle, walking,
playing badminton, street basketball and hockey [25]. The same study established that parental
encouragement and co-participation were associated with increases in both indoor and outdoor
physical activity [25]. Our results clearly support such considerations, even for adolescents from
southeastern Europe.

Naturally, the associations between familial variables and PAL were stronger at baseline than in
the follow-up testing period (see Results for details). Indeed, it is likely that all real-life influences
appear in regular (i.e., “real-life”) situations. In our case, baseline testing occurred during a period of
regular life, when regular physical activities were possible. However, habits developed in such regular
situations (pre-pandemic period) are logically translated even to irregular and challenging situations
(period of lockdown). Therefore, although correlations obtained between familial factors and PAL
at follow up were not so profound, it is still important to point out a certain “transfer of influence”,
as already suggested for other indices of overall well-being [17].

4.4. Study Limitations and Strengths

The most important limitation comes from the fact that the investigation is based on self-reporting of
the data. Therefore, participants may lean toward socially acceptable answers. However, knowing that
the study was absolutely anonymous, there is a lower possibility of such bias. In addition, as in
any other studies with self-reported data, there is a question of objectivity. While this is possible
for some questions (i.e., parental conflict, socioeconomic status), some questions are less likely to be
influenced (i.e., parental education). Additionally, this study did not take into account the possibility
that some of the studied adolescents had to prepare for the final exam at the end of high school
(e.g., maturita exam) and, therefore, probably had less time and opportunities to be physically active.
Finally, this study observed adolescents who were involved in regular schooling system and who were
able to respond to follow-up questioning using their own technological resources (i.e., smart phones,
computers), which almost certainly influenced the participation at both testing waves and presented
results. Therefore, associations between scholastic factors and PAL changes during pandemic should
be examined in future

This is one of the first studies which investigated the problem of parental influence on PAL during
COVID-19 pandemic, and probably the first one which examined the problem in B&H. Results were
comparable to previous studies using the same measurement tools. Therefore, although this study
is not the final word on this topic, the authors believe that the findings will improve the knowledge
about the problem and initiate further studies.

5. Conclusions

Family conflict was negatively associated with PALs before and during the pandemic. It is logical
to assume that children who generally disagree with their parents will not get adequate support
for being physically active, which includes financial support, transport to activity, encouragement,
and social support in general. In addition, depression, stress, and anxiety, which commonly occur
during home-confinement, probably increased existing familial conflict.

During the pandemic and similar challenging health situations, children are at home with their
parents more. Therefore, it is important to develop strategies and methods for sustaining and promoting
the PAL among all family members, with special attention on youth. However, during the pandemic,
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many parents were forced to work from home, and therefore, were more submissive to their children.
This increased screen-time and decreased the PAL. Therefore, it is essential to teach parents that they
have a key role in influencing children’s PAL and that they should put more effort in the form of
support, co-participation, and encouragement to ensure children stay active.

This study clearly highlights that it is of upmost importance to promote the significance and
benefits of physical activity. We suggest that educative content developed by health and sports
professionals that promotes physical activity should be offered through social networks, online apps,
and platforms and should be widely promoted and distributed free of charge or with acceptable
fees. Furthermore, solutions for providing similar content for people without access to technology
and internet should be developed. Additionally, providing the support to participate in sporting
organizations for youth is needed as sport is commonly used for promoting socialization, cooperation,
respectful competition, and managing conflict. In addition, the provision of psychological support,
ensuring that there are sufficient open spaces and encouraging people to get outdoors and try new
outdoor activities as much as possible while respecting social-distancing propositions would be
beneficial as well. It is important to note that such activities should be available to everyone in terms of
financial, transportational, and security aspects (hand hygiene, maintaining proposed social distancing
measures) in order to enable participation.

Supplementary Materials: The following are available online at http://www.mdpi.com/2227-9067/7/9/125/s1,
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Katović, D. Maintaining everyday life praxis in the time of COVID-19 pandemic measures (ELP-COVID-19
survey). Eur. J. Public Health 2020. [CrossRef] [PubMed]

32. World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard; World Health Organization:
Geneva, Switzerland; Available online: https://covid19.who.int/ (accessed on 4 August 2020).

33. Carson, V.; Spence, J.C. Seasonal variation in physical activity among children and adolescents: A review.
Pediatric Exerc. Sci. 2010, 22, 81–92. [CrossRef] [PubMed]

34. Climates to Travel, World Traveling Guide. Climate-Bosnia and Herzegovina. Available online: https:
//www.climatestotravel.com/climate/bosnia-herzegovina (accessed on 4 August 2020).

35. Dowda, M.; Ainsworth, B.E.; Addy, C.L.; Saunders, R.; Riner, W. Environmental influences, physical activity,
and weight status in 8-to 16-year-olds. Arch. Pediatrics Adolesc. Med. 2001, 155, 711–717. [CrossRef] [PubMed]

36. Moore, L.L.; Lombardi, D.A.; White, M.J.; Campbell, J.L.; Oliveria, S.A.; Ellison, R.C. Influence of parents’
physical activity levels on activity levels of young children. J. Pediatrics 1991, 118, 215–219. [CrossRef]

37. Yang, X.L.; Telama, R.; Laakso, L. Parents’ physical activity, socioeconomic status and education as predictors
of physical activity and sport among children and youths-A 12-year follow-up study. Int. Rev. Sociol. Sport
1996, 31, 273–291. [CrossRef]

38. Beets, M.W.; Cardinal, B.J.; Alderman, B.L. Parental social support and the physical activity-related behaviors
of youth: A review. Health Educ. Behav. 2010, 37, 621–644. [CrossRef]

39. Paquette, D.; Dumont, C. Is father–child rough-and-tumble play associated with attachment or activation
relationships? Early Child Dev. Care 2013, 183, 760–773. [CrossRef]

40. Hallal, P.C.; Andersen, L.B.; Bull, F.C.; Guthold, R.; Haskell, W.; Ekelund, U.; Group, L.P.A.S.W. Global
physical activity levels: Surveillance progress, pitfalls, and prospects. Lancet 2012, 380, 247–257. [CrossRef]

41. Padez, C.; Mourao, I.; Moreira, P.; Rosado, V. Prevalence and risk factors for overweight and obesity in
Portuguese children. Acta Paediatr. 2005, 94, 1550–1557. [CrossRef]

42. Burns, R.D.; Colotti, T.E.; Pfledderer, C.D.; Fu, Y.; Bai, Y.; Byun, W. Familial Factors Associating with Youth
Physical Activity Using a National Sample. Children 2020, 7, 79. [CrossRef]

43. Shropshire, J.; Carroll, B. Family variables and children’s physical activity: Influence of parental exercise and
socio-economic status. Sport Educ. Soc. 1997, 2, 95–116. [CrossRef]

44. Rhodes, R.E.; Stearns, J.; Berry, T.; Faulkner, G.; Latimer-Cheung, A.E.; O’Reilly, N.; Tremblay, M.S.;
Vanderloo, L.; Spence, J.C. Predicting parental support and parental perceptions of child and youth
movement behaviors. Psychol. Sport Exerc. 2019, 41, 80–90. [CrossRef]

45. Trost, S.G.; Loprinzi, P.D. Parental influences on physical activity behavior in children and adolescents:
A brief review. Am. J. Lifestyle Med. 2011, 5, 171–181. [CrossRef]

46. Taylor, W.C.; Baranowski, T.; Sallis, J.F. Family Determinants of Childhood Physical Activity: A Social-Cognitive
Model. Advances in Exercise Adherence; Dishman, R.K., Ed.; Human Kinetics: Champaign, IL, USA, 1994;
p. 319342.

47. Welk, G.J.; Wood, K.; Morss, G. Parental influences on physical activity in children: An exploration of
potential mechanisms. Pediatric Exerc. Sci. 2003, 15, 19–33. [CrossRef]

48. Bandura, A. Psychological Modeling: Conflicting Theories; Transaction Publishers: New Brunswick, NJ, USA,
2017; pp. 1–7.

49. Welk, G. Promoting Physical Activity in Children: Parental Influences; ERIC Clearinghouse on Teaching and
Teacher Education: Washington, DC, USA, 1999.

50. Gustafson, S.L.; Rhodes, R.E. Parental correlates of physical activity in children and early adolescents.
Sports Med. 2006, 36, 79–97. [CrossRef]

51. Lee, S.M.; Nihiser, A.; Strouse, D.; Das, B.; Michael, S.; Huhman, M. Correlates of children and parents being
physically active together. J. Phys. Act. Health 2010, 7, 776–783. [CrossRef]

http://dx.doi.org/10.3389/fphys.2018.01734
http://dx.doi.org/10.3390/nu12082289
http://dx.doi.org/10.1093/eurpub/ckaa157
http://www.ncbi.nlm.nih.gov/pubmed/32750114
https://covid19.who.int/
http://dx.doi.org/10.1123/pes.22.1.81
http://www.ncbi.nlm.nih.gov/pubmed/20332542
https://www.climatestotravel.com/climate/bosnia-herzegovina
https://www.climatestotravel.com/climate/bosnia-herzegovina
http://dx.doi.org/10.1001/archpedi.155.6.711
http://www.ncbi.nlm.nih.gov/pubmed/11386963
http://dx.doi.org/10.1016/S0022-3476(05)80485-8
http://dx.doi.org/10.1177/101269029603100304
http://dx.doi.org/10.1177/1090198110363884
http://dx.doi.org/10.1080/03004430.2012.723440
http://dx.doi.org/10.1016/S0140-6736(12)60646-1
http://dx.doi.org/10.1080/08035250510042924
http://dx.doi.org/10.3390/children7070079
http://dx.doi.org/10.1080/1357332970020106
http://dx.doi.org/10.1016/j.psychsport.2018.11.016
http://dx.doi.org/10.1177/1559827610387236
http://dx.doi.org/10.1123/pes.15.1.19
http://dx.doi.org/10.2165/00007256-200636010-00006
http://dx.doi.org/10.1123/jpah.7.6.776


Children 2020, 7, 125 14 of 14

52. Fuemmeler, B.F.; Anderson, C.B.; Mâsse, L.C. Parent-child relationship of directly measured physical activity.
Int. J. Behav. Nutr. Phys. Act. 2011, 8, 17. [CrossRef]

53. Biddle, S.; Goudas, M. Analysis of children’s physical activity and its association with adult encouragement
and social cognitive variables. J. School Health 1996, 66, 75–78. [CrossRef]

54. Wright, M.S.; Wilson, D.K.; Griffin, S.; Evans, A. A qualitative study of parental modeling and social support
for physical activity in underserved adolescents. Health Educ. Res. 2010, 25, 224–232. [CrossRef]

55. Olson, D.; Gorall, D. Circumplex Model of Marital and Family System; Walsh, I.F., Ed.; Normal Family Processes:
New York, NY, USA, 2003; Volume 514.

56. Baer, J. Is family cohesion a risk or protective factor during adolescent development? J. Marriage Fam. 2002,
64, 668–675. [CrossRef]

57. Ornelas, I.J.; Perreira, K.M.; Ayala, G.X. Parental influences on adolescent physical activity: A longitudinal
study. Int. J. Behav. Nutr. Phys. Act. 2007, 4, 3. [CrossRef] [PubMed]

58. Bigman, G.; Rajesh, V.; Koehly, L.M.; Strong, L.L.; Oluyomi, A.O.; Strom, S.S.; Wilkinson, A.V. Family
cohesion and moderate-to-vigorous physical activity among Mexican origin adolescents: A longitudinal
perspective. J. Phys. Act. Health 2015, 12, 1023–1030. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/1479-5868-8-17
http://dx.doi.org/10.1111/j.1746-1561.1996.tb07914.x
http://dx.doi.org/10.1093/her/cyn043
http://dx.doi.org/10.1111/j.1741-3737.2002.00668.x
http://dx.doi.org/10.1186/1479-5868-4-3
http://www.ncbi.nlm.nih.gov/pubmed/17274822
http://dx.doi.org/10.1123/jpah.2014-0014
http://www.ncbi.nlm.nih.gov/pubmed/25919963
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Participants and Study Design 
	Variables 
	Statistical Analyses 

	Results 
	Discussion 
	Changes in Physical Activity Levels 
	Paternal Education and Physical Activity Levels 
	Familial Factors and Physical Activity Levels 
	Study Limitations and Strengths 

	Conclusions 
	References

