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ABSTRACT

Background: Reaching an appropriate physical activity level (PAL) in adolescence is an important public health problem. This
study aimed to evaluate factors associated with PAL and changes in PAL in late adolescence. Material and Methods: The sample
involved 407 adolescents (184 girls) who were 16 years of age at study baseline; the participants completed a structured validated
questionnaire at baseline (the beginning of the third grade of high school) and again at follow-up (the end of the fourth grade; when
they were 18 years of age). Variables were obtained at both testing waves and included the following predictors: sociodemographic
indices (sex, socioeconomic status, parental education), sports factors (participation in individual and team sports, competitive
sports achievement, experience in sports), and PAL (the primary outcome), which was measured using the Physical Activity Ques-
tionnaire for Adolescents. Results: A significant decrease in PAL between baseline and follow-up testing was evidenced (t-test = 6.17,
p < 0.001). A logistic regression model calculated with a dichotomized outcome (normal PAL vs. low PAL), and sex as a covari-
ate, showed a significant influence of participation in team sports and maternal education on PAL, both at baseline (OR = 1.56,
95% CI: 1.11-1.87; OR = 1.38, 95% CI: 1.02-1.90) and at follow-up (OR = 1.45, 95% CI: 1.01-1.90; OR = 1.35, 95% CI: 1.08-1.70,
for team sports and maternal education, respectively). Conclusions: The study confirmed certain associations between the studied
variables and PAL, but there was no significant influence of the observed indicators on changes in PAL in late adolescence. Further

studies evaluating other predictors of changes in PAL are warranted. Med Pr. 2020;71(6):637-47
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INTRODUCTION

Physical activity (PA) directly and indirectly influences
health-related indices and is considered an important
determinant of the overall health status [1]. Apart from
being related to the development of obesity, a low physi-
cal activity level (PAL) is known to be connected to var-
ious non-communicable diseases, such as hypertension,
cardiovascular diseases, and some types of cancer [2].
Although most of the negative health effects connect-
ed with low PAL develop later in life, lifelong patterns
related to health behavior are established during child-
hood and adolescence [3]. Therefore, the promotion of
reaching an appropriate PAL should begin at an early
age [4]. For this reason, there is growing interest in re-
search focusing on factors associated with PAL in differ-
ent periods of life, and one of the promising approach-
es is the identification of the factors associated with
“changes in PAL” over a certain period of time [5,6].

Recently, a prospective study demonstrated chang-
es and factors of influence in PAL among adolescents
from Bosnia and Herzegovina that occurred over a pe-
riod of 2 years [6]. Predictors were sociodemograph-
ic characteristics, and variables of substance misuse
(consumption of cigarettes, alcohol and illicit drugs),
and PAL (outcome) was measured using the Physical
Activity Questionnaire for Adolescents (PAQ-A). Apart
from several correlations between the studied predic-
tors and changes in PAL that occurred during the study
period (at 16-18 years of age), the authors concluded
that certain relationships should be contextualized in
light of the fact that in the studied period a large num-
ber of children quit competitive sports, which simulta-
neously influenced changes in the sociocultural envi-
ronment, and PAL. However, it is important to note that
this study did not specifically observe (measure) sports
factors, and the stated interpretations were based solely
on the authors’ own experience.
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While PA includes any bodily movement pro-
duced by skeletal muscles, physical exercise (which
is mostly nowadays evidenced by participation in
sports activities) refers to planned and structured
PA performed for some specific reason (i.e., en-
ergy expenditure, improvement of body function,
competitive result) [7]. Logically, sports participa-
tion is considered an important factor which direct-
ly contributes to PAL, particularly among children
and adolescents [8]. The participation in organized
(competitive) sports is “physically demanding,” and
the overall PAL of children involved in sports is reg-
ularly found to be higher than that of non-athletic
children [9-11]. As a result, it is not surprising that
studies have reported a positive correlation between
participation in sports and PAL, emphasizing the im-
portance of participation in organized sports activ-
ities in reaching an appropriate PAL in youth [9].
This problem is additionally important because of
the globally confirmed significant decrease in PAL
in adolescence [12]. Therefore, studies identifying
factors associated with PAL changes in adolescence
are essential, because any information that will help
in reducing the negative trends in PA changes will be
highly beneficial, both from a scientific perspective
and from a public health perspective.

With regard to the association between sports partic-
ipation and PAL in adolescence, another issue deserves
attention because the association between (previous)
sports participation and PA changes that occur later in
life (i.e., when the participants are no longer actively in-
volved in sports) are not known. In other words, the fol-
lowing question arises: “Is sports participation earlier
in adolescence related to a higher or lower PAL later in
life?”. However, studies have rarely examined this prob-
lem. The most likely reason for the lack of such infor-
mation is the fact that answering this question actually
requires prospective analyses. In other words, the par-
ticipants should be observed over repeated measure-
ments (e.g., testing waves), including the period when
they were actively involved in organized sports, and lat-
er in life, when they were no longer involved in orga-
nized sports.

The aim of this study was to prospectively evaluate
the influence of sports participation, and sociodemo-
graphic factors on PAL and changes in PAL in adoles-
cents. The leading hypotheses of the research were that
sports participation was positively related to PAL, and
negatively related to changes in PAL over the observed
2-year period (at 16-18 years of age).

MATERIAL AND METHODS

Participants and design of the study
The sample of participants was selected in the terri-
tory of southern Croatia (specifically Split-Dalmatia
County). The total sample included 407 adolescents
(184 girls) who were 16.2+1.3 years old and attending
their third year of high school at study baseline (the
first wave of testing). The second wave of testing (fol-
low-up measurement) commenced at the end of their
fourth year of high school, when the participants were
approximately 18 years of age. The sampling procedure
included several phases. First, the authors stratified all
high schools in the territory of Split-Dalmatia County
into 2 clusters according to the size of the schools.
Then, one-third of the high schools clustered in each
group were randomly selected. In the next phase, one-
half of the third grade classes in each school were
randomly selected. For those schools where there
was only one third grade class, the random selection
was not done and the existing class was included in
the study. After contacting the school authorities and
obtaining permission for the study, parental informed
consent was obtained. At the first wave of testing,
441 participants were tested, but only those who par-
ticipated in both testing waves were included in this
investigation.

The baseline testing was performed over the first
2 weeks of the 2017/18 school year, and involved ad-
olescents who personally agreed to participate and
whose parent(s) signed the consent form. Although
the testing was anonymous, the participants were in-
structed to use self-selected anonymous codes for iden-
tification purposes in both testing waves (i.e., the last
3 digits of their e-mail password). The examiners in-
formed the participants of the study purpose and aims,
that the testing was absolutely voluntary and anony-
mous, and that they could leave the questionnaire form
or some questions unanswered. The testing lasted ap-
prox. 15 min. The follow-up testing was performed
at the end of the fourth year of high school (during
the last 3 weeks of the school year). The procedure and
the study were in accordance with the Declaration of
Helsinki, and were originally approved by the Ethics
Board of the University of Split, Faculty of Kinesiology,
Split, Croatia. After obtaining the positive opinion of
the Ethics Board, the study was approved by school au-
thorities as well.

After the follow-up testing, the analysis of attrition
bias was performed. The results showed that the re-
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sponders (those who were tested in both testing waves)
and the non-responders (those who were tested at base-
line only) did not differ in PAL at baseline (t-test = 0.14,
p > 0.05) or in factors related to sports participation
(x* = 0.14-1.55, p > 0.05). However, significantly more
boys than girls dropped out between baseline and fol-
low-up (x> = 16.11, p < 0.01), which was probably re-
lated to the fact that boys are known to be more ab-
sent from school than girls [13]. Additionally, the in-
tracluster correlation (IC) for the baseline PAL (with
the schools as the clusters) showed good within-school
variance (IC = 0.05 and 0.06 for baseline and follow-up,
respectively) [14].

Variables

The variables included the participants’ sociodemo-
graphic characteristics, sports factors, and PAL. All
variables were collected by previously validated ques-
tionnaires [6,13,15].

Sociodemographic factors were self-reported sex,
age (in years), self-reported socioeconomic status (re-
sponses included: below average, average, above av-
erage), maternal education and paternal educa-
tion (both reported on a scale with the following re-
sponses: elementary school, high school, college, uni-
versity degree). Sports factors were tested at baseline
and included questions about students’ sports partic-
ipation [13]:

involvement in competitive team sports (i.e., basket-

ball, football/soccer, handball);

involvement in competitive individual sports

(ie., track and field, swimming, artistic gymnas-

tics) (both reported as “no,” “quit,” “yes;” later,

for the purpose of logistic regression calculation,
grouped into “non-involved” [the first 2 responses],
and “involved”);

the highest competitive sports achievement/result

(from never involved/competed, locally, to interna-

tional level);

the duration of sports involvement (never partici-

pated, <I year, 2-5 years, >5 years).

The actual PAL was determined by PAQ-A.
Previously, PAQ-A was repeatedly found to be a valid
and reliable questionnaire in samples of participants
similar to the one observed herein [15,16]. Generally,
PAQ-A consists of 9 items asking the participants to
provide a 7-day self-reported recall. The final theo-
retical numerical score on PAQ-A ranges from 0 (the
minimum PAL) to 5 (the maximum PAL). The first
8 items ask the participants about different types of PA,

» <«

such as PA during physical education classes, sports,
and active transportation. The ninth item does not
contribute to the overall score but is used solely to
target those participants who were not able to par-
ticipate in regular PA due to illness or injury. In this
study, the authors focused on 3 variables derived by
PAQ-A:

PAL at baseline (PAL-BL),

PAL at follow-up (PAL-FU),

changes in PAL between baseline and follow-up

(calculated as differences between PAL-BL and

PAL-FU).

For the purpose of logistic regression calculation
(please see later for Statistics), the PAL-BL and PAL-FU
results were dichotomized. Specifically, scores <2.73
were observed as low PAL, while scores >2.73 were ob-
served as normal PAL, as suggested previously [17].

Statistics

Descriptive statistics included means and standard
deviations (for numerical variables), and percent-
ages and frequencies (for ordinal and nominal vari-
ables). To identify the changes in PAL between base-
line and follow-up, a t-test for dependent samples
was calculated. Differences between boys and girls
in the studied variables were evidenced either by
the t-test for an independent sample (for PAL), or by
Mann-Whitney U test, and the ¥* test (for non-para-
metric variables).

To calculate the associations between the studied
variables, Spearman’s rank order correlation was ap-
plied. To identify the associations between predictors,
and PAL-BL and PAL-FU, logistic regression was cal-
culated. Previous studies identified a strong effect of sex
on PAL in adolescence [6]; therefore, 2 logistic regres-
sion models were calculated: crude (model 0 - uncon-
trolled for covariates, and model 1 - controlled for sex
as a covariate). Finally, those predictors that were found
as being significantly correlated with criteria were si-
multaneously included in (multivariate) logistic regres-
sion calculations.

A p-value of 95% was applied, and the Statistica
ver. 13.0 statistical package (Statsoft, USA) was used for
all calculations.

RESULTS

Generally, PAL significantly decreased over the study
period in the total sample (2.48+0.70-2.27+0.73, t-test:
6.11, p < 0.001), among boys (2.74+0.70-2.52+0.77,
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Figure 1. Descriptive statistics for physical activity levels (PAL)
as obtained by the Physical Activity Questionnaire for Adolescents
(PAQ-A) for adolescents from southern Croatia (late 2016)

t-test: 4.44, p < 0.001), and girls (2.16+0.56 —1.96+0.56,
t-test:4.72,p <0.001). Higher PAL was evidenced in boys
than in girls, at both testing waves (t-test: 9.14 and 8.26
for PAL-BL and PAL-FU, respectively) (Figure 1).

Boys and girls differed significantly in all sports fac-
tors, with boys being more involved both in individual
and team sports (Mann-Whitney U test: 5.83 and 7.26,
p < 0.01, respectively). Also, boys recorded better com-
petitive sports achievement, and were involved in sports
for a longer time than girls (Mann-Whitney U test: 8.31
and 4.29, p < 0.01, respectively) (Table 1).

Spearman’s correlation evidenced significant posi-
tive associations between baseline sports participation,

and PA-BL and PAL-FU. In general, all sports factors
were correlated with PAL, with stronger correlations
observed for PAL-BL (Spearman’s p: 0.22-0.44), than
for PAL-FU (Spearman’s p: 0.20-0.40). The socioeco-
nomic status was not correlated with PAL, but specif-
ic associations were found between paternal educa-
tion and PAL. In brief, both paternal and maternal ed-
ucation levels were positively correlated with PAL-BL,
but only maternal education was significantly cor-
related with PAL-FU. No significant correlations be-
tween the studied variables and changes in PAL which
occurred between baseline and follow-up were evi-
denced (Table 2).

Results of the logistic regression for the dichot-
omized PAL-BL and PAL-FU criteria are present-
ed in Figure 2. The male sex was a significant pre-
dictor of PAL-BL and PAL-FU (model 0: OR = 1.51,
95% CI: 1.23-1.87, and OR = 1.31, 95% CI: 1.01-1.61
for PAL-BL and PAL-FU, respectively). Therefore,
the authors focused on the results of model 1 (calcu-
lated with “sex” as a covariate). Maternal education
(OR =1.38,95% CI: 1.02-1.90), and team sports partic-
ipation (OR = 1.56, 95% CI: 1.11-1.87) were significant
predictors of PAL-BL (Figure 2). Similarly, higher ma-
ternal-education (OR = 1.35, 95% CI: 1.08-1.70), and
involvement in team sports (OR = 1.45, 95% CI: 1.01-
1.90) were significant predictors of PAL-FU.

The multivariate logistic regression, with maternal
education and team sports participation as predictors,
showed a significant association between team sports
and PAL-BL (OR =1.50, 95% CI: 1.09-1.99). Meanwhile,
team sports (OR = 1.44, 95% CI: 1.01-1.98), and mater-
nal education (OR = 1.40, 95% CI: 1.02-1.88) were sig-
nificant multivariate predictors of PAL-FU.

Table 1. Descriptive statistics for the studied sociodemographic and sports factors for adolescents from southern Croatia (late 2016)

with differences between boys and girls

Participants
[n]
(N =407)
Variable . Z
total boys girls
(N'=223) (N=184)
F % F % F %
Socioeconomic status 0.47
below average 6 1.5 5 2.2 1 0.5
average 382 92.9 201 90.1 177 96.2
above average 23 5.6 17 7.6 6 3.3
missing 0 0.0 0 0.0 0 0.0
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Table 1. Descriptive statistics for the studied sociodemographic and sports factors for adolescents from southern Croatia (late 2016)

with differences between boys and girls - cont.

Participants
[n]
(N =407)
Variable . Z
total boys girls
(N =223) (N =184)
F % F % F %
Paternal education 1.49
elementary school 26 6.3 8 3.6 18 9.8
high school 299 72.7 164 73.5 131 71.2
college degree 48 11.7 28 12.6 20 10.9
university degree 38 9.2 23 10.3 15 8.2
missing 0 0.0 0 0.0 0 0.0
Maternal education 1.48
elementary school 115 27.9 53 23.7 61 33.2
high school 246 59.9 142 63.7 101 54.9
college degree 25 6.1 14 6.3 11 6.0
university degree 25 6.1 14 6.3 11 6.0
missing 0 0.0 0 0.0 0 0.0
Participation in sports
individual —5.83%**
yes, currently 88 214 71 31.8 16 8.7
quit 137 333 77 34.5 57 31.0
no, never 186 45.3 75 33.6 111 60.3
missing 0 0.0 0 0.0 0 0.0
team =7.26*
yes, currently 94 22.9 74 33.2 19 10.3
quit 169 41.1 104 46.6 63 34.2
no, never 148 36.0 45 20.2 102 55.4
missing 0 0.0 0 0.0 0 0.0
Experience in sports 8.31%%*
never participated 107 26.0 27 12.1 80 43.5
<1 year 91 22.1 42 18.8 48 26.1
2-5 years 113 27.5 74 332 38 20.7
>5 years 100 24.3 80 359 18 9.8
missing 0 0.0 0 0.0 0 0.0
Competitive sports achievement 4,190
never involved/competed 212 51.6 90 40.4 122 66.3
local 168 40.9 115 51.6 49 26.6
national level 31 6.6 15 6.7 12 6.5
international level 4 1.0 3 1.3 1 0.5
missing 0 0.0 0 0.0 0 0.0
©% b < 0,001,

Z - Mann-Whitney U test.



642

D. Sekulic et al.

Nr 6

Table 2. Spearman’s rank correlation coefficients between the studied sociodemographic and sports factors, and physical activity (PA)
indices in the total sample, and separately for boys and girls (adolescents from southern Croatia, late 2016)

Spearman’s correlation

Variable
PA at baseline PA at follow-up PA difference

Socioeconomic status

total 0.02 -0.03 0.05

boys -0.02 -0.05 0.05

girls 0.00 -0.04 0.05
Paternal education

total 0.18*** 0.11* 0.07

boys 0.15* 0.07 0.07

girls 0.16* 0.09 0.07
Maternal education

total 0.21°00¢ 0.19700¢ 0.06

boys 0.19* 0.21** 0.05

girls 0.23** 0.24** 0.07
Participation in individual sports

total —0.37*** -0.30*** -0.02

boys -0.26%** -0.21** -0.02

girls —0.33** -0.24** -0.04
Participation in team sports

total —0.44** -0.38*** -0.01

boys —0.37*** —0.32%** -0.02

girls -0.28* -0.23** 0.01
Experience in sports

total 0.41*+** 0.40*** -0.01

boys 0.35%** 0.30%** 0.03

girls 0.25%** 0.24** -0.05
Competitive sports achievement

total 0.3300¢ 0.33%** -0.03

boys 0.33*** 0.31*** 0.00

girls 0.22%* 0.20%* -0.03

P <0.05,** p < 0.01, " p < 0.001.

DISCUSSION

The results of this study revealed several important
findings with regard to the study aims. First, the stud-
ied sports participation and sociodemographic factors
were significantly correlated with PAL at baseline and
follow-up, with some differences between the sexes and
the type of sport. Next, changes in PAL that occurred in
the course of the study were not significantly correlated
with the observed predictors. Before discussing the re-

sults directly related to the study aims, the differences
between sexes, and the changes in PAL that occurred in
the studied period of 2 years, are overviewed.
Although the differences between sexes were not
the direct study aim, the fact that boys had high-
er PAL than girls deserves attention. Generally, stud-
ies consistently reported higher PAL among adolescent
boys [3,6]. Such differences are particularly evident in
late adolescence and this is mostly explained by the fact
that boys are more involved in organized sports than
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girls. Knowing the significant differences in sports fac-
tors between sexes in this study (i.e., boys were systemat-
ically more engaged in sports than girls), the significant
differences in PAL between sexes were expected.

The results of this study showed a significant decrease
in PAL at the age of 16-18 years, and this is in accordance
with recent studies where such trends were evidenced on
the national level. In brief, Stefan et al. [18] evidenced
a PAL decrease in adolescents from the Croatian capital
city, Zagreb, between the first and second grade of high
school, and this is in accordance with recent investiga-
tion done with somewhat older adolescents from south-
ern regions of the country [3]. Although in this study
there were some numerical differences between the sex-
es (a somewhat larger decrease in PAL among boys),
the negative trends in PAL observed in the study are sup-
portive of previous reports where authors observed sim-
ilar negative trends in PAL globally.

For example, U.S. authors observed a substantial de-
crease in moderate to vigorous PA in adolescence, par-
ticularly for girls (decreasing 5.9-4.9 h/week from ear-
ly to mid-adolescence, and 5.1-3.5 h/week from mid- to
late adolescence). This was accompanied by an increase
in free-time computer use, particularly among boys (in-
creasing 11.4-15.2 h/week from early to mid-adoles-
cence, and 10.4-14.2 h/week from mid- to late adoles-
cence) [19]. Additionally, Norwegian authors showed
an evident decrease in PAL from early adolescence
(approx. 13 years of age) to early adulthood (23 years of
age) [20]. Finally, the results of a recent study performed
in adolescents from Bosnia and Herzegovina showed
similar negative trends among boys and girls that were
prospectively observed in late adolescence [6].

Sports participation plays an important role in PAL
in childhood and adolescence [21]. Indeed, a large
proportion of the PAL variance in youth is explained
by participation in organized sports and the influ-
ence of sports involvement on the total PAL increas-
es [10]. The main explanation for the increasing influ-
ence of sports participation on PAL in adolescence is
related to a corresponding decrease in everyday PA due
to reduced active transportation (i.e., walking, cycling),
and the lack of physical work (as a result of mechaniza-
tion) [22]. Taking into account the prevailing trends in
the modern society, the involvement in sports has be-
come an even more important factor influencing PAL.

Knowing the results of previous studies where au-
thors regularly observed higher PAL among athlet-
ic youth than among non-athletic youth, the results of
a consistent positive correlation between sports factors
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Ind_Sport - current participation in individual sports, Mat_Edu — maternal education
level, Pat_Edu - paternal education level, SES - socioeconomic status, Sport_Achiev -
competitive sports achievement, Sport_Exper — experience (engagement) in sports,
Team_Sport — current participation in team sports.

Model 0 - non-controlled for covariates, model 1 - controlled for sex as a covariate.

Figure 2. Results of the logistic regression calculation - correlates
of physical activity levels at a) baseline and b) follow-up among
adolescents from southern Croatia

and PAL (both measured at baseline and follow-up)
were expected [9-11]. Meanwhile, it is important to
highlight that this study demonstrated a stronger in-
fluence of team sports participation on PAL, which is
a novel finding, to some extent. The explanation for
such a result may be found in the specific sociocul-
tural context of team sports participation in the stud-
ied region (southern Croatia). Namely, the most popu-
lar team sports in the studied region (i.e., football/soc-
cer, basketball, handball) are frequently played even out
of the context of organized sports, and it is not rare for
children and adolescents to engage in such activities out
of a “competitive environment,” just for fun.

Recent studies have confirmed that while sports
participation increases PAL directly, children who are
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actively involved in sports are also more likely to have
higher levels of everyday PA than their non-athletic
peers [23]. The mechanism of such influence was ex-
plained through differences in the fitness status be-
tween sports participants and non-exercising children.
In brief, those children who were engaged in sports
were more likely to have better fitness, allowing them
to be more physically active overall [23]. Putting these
findings in the context of this study and the previous-
ly stated results of a stronger association between team
sports participation and PAL, the results can be dis-
cussed in further detail. It seems reasonable that not
only the fitness status (which is logically more devel-
oped in children who practice organized sports) but al-
so “physical literacy” and “familiarity” with most pop-
ular sports activities plays an important role in overall
PAL. Namely, it is more likely that those children and
adolescents who feel competent to participate in sports
will be engaged in them, even in their free time (out
of organized sports trainings). In this study, participa-
tion in team sports may have been observed as being
more favorable to physical literacy simply because team
sports are played more often than individual sports,
even in free time.

The correlations between sports factors and PAL
were, to some extent, influenced by sex (note that
some ORs for some sports factors did not reach statis-
tical significance when sex was included as a covariate
in model 1). Taking into account the significant influ-
ence of the male sex on PAL-BL (for the crude logis-
tic regression model, exclusively), it is logical to con-
clude that the identified associations between sports
factors and PAL were more evident in boys. This is un-
derstandable knowing the differences in sports partici-
pation between boys and girls. Specifically, studies have
regularly confirmed that boys are more engaged in or-
ganized sports than girls, and this was directly observed
in the wider territory of former Yugoslavia (note that
Croatia is one of the countries which was part of former
Yugoslavia) [13,24,25]. Finally, this is also evidenced
herein. Therefore, it is logical that sex is a strong factor
of influence on PAL.

These results did not confirm that sports participa-
tion at the age of 16 years was a factor that influences
changes in PAL at 16-18 years of age. This is a important
finding since this period of life is known to be character-
ized by a significant decrease in PAL, while sports par-
ticipation is frequently observed as “preventive” against
such a decrease [26]. Therefore, these results actually do
not confirm the hypothesis about the “protective effect”

of sports participation in adolescence against a decrease
in PAL. From the authors’ perspective, as former ath-
letes and active sport pedagogues, the most likely expla-
nation of such findings could be found in the “orienta-
tion to success” philosophy, which is the dominant ap-
proach to youth sports in the country. In other words,
sports programs in adolescence are mostly oriented to-
wards competitive sports achievement; therefore, chil-
dren are not properly educated about the additional
positive outcomes of sports participation that will be
important later in life (i.e., health-related fitness, pos-
itive social consequences).

While self-perceived socioeconomic status was
not found to be related to PAL, it is important to note
the specific influence of parental education on PAL and
changes in PAL. Since this study lacked some important
information that will hopefully help in a more elabo-
rated discussion of these findings (i.e., the authors have
no information about the real socioeconomic status of
the families), the focus is solely on those interpreta-
tions that could be supported by other study findings.
Paternal influence on sports participation is known to
be strong, especially for boys [24]. Therefore, the re-
sults of a positive association between paternal edu-
cation and PAL should also be observed as expected.
However, although the associations between maternal
education and PAL were not so frequently confirmed
in literature, recent studies have reported a specific as-
sociation between these indices. Specifically, in a previ-
ously cited study performed among adolescents from
Bosnia and Herzegovina, the authors reported a posi-
tive influence of maternal education on changes in PAL
among girls [6]. Therefore, the fact that mothers have
a strong influence on their children’s behavior in late ad-
olescence can still be supported.

In Croatia, mothers are generally known to be “more
responsible” for children’s educational achievement
than fathers. Actually, these “educational specifics” are
not characteristic only for the studied country but rath-
er reflect global paradigms [27,28]. Therefore, the back-
ground of the influence of maternal education on chang-
es in PAL should be observed as a result of the strong
influence of mothers on children’s educational achieve-
ment [29]. Participation in organized competitive sports
decreases in late adolescence. Thus, the PAL in later ad-
olescence is more likely to be a consequence of “person-
al awareness of the health-related benefits of PAL than
was the case in earlier adolescence (when children par-
ticipated in sports because of the fun and/or as a result
of parental control). Therefore, the positive influence of
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maternal education on PA changes in this period of life
should be observed as a consequence of the positive in-
fluence of maternal education on the overall health-re-
lated behavior of children [29].

Limitations and strengths

The fact that the variables evaluated were self-report-
ed is the most significant limitation of the study, espe-
cially for some variables were self-report bias is partic-
ularly possible (i.e., socioeconomic status of the fam-
ily). Additionally, the fact that the study did not ob-
serve all theoretically important determinants of PAL,
such as educational variables (i.e., educational achieve-
ment), and other types of activity that could be theo-
retically important covariates of the established rela-
tionships (i.e., the availability of a playground, paren-
tal PAL), cannot be ignored. Finally, this study observed
only several determinants of changes in PAL; therefore,
further studies are needed in order to explore the prob-
lem more specifically.

This is one of few studies in which predictors of
changes in PAL in late adolescence were determined and,
to the best of the authors’ knowledge, this is the first in-
vestigation of its kind in Croatia. Additionally, the study
indicated various sports factors as potential correlates
of PAL, which is another important strength of the in-
vestigation. Therefore, the authors hope that their re-
sults will contribute to the knowledge in the field and
initiate further research.

CONCLUSIONS

Generally, PAL significantly decreased between the age
of 16-18 years, and such negative trends were evident in
both sexes. Therefore, it is of utmost importance to de-
velop methods and policies that could reverse such neg-
ative trends in Croatian adolescents.

Sports participation was indicated as an import-
ant determinant of PAL in late adolescence, with high-
er PAL among athletic adolescents. Additionally, par-
ticipation in team sports was found to be more influ-
ential than participation in individual sports, which
is explained by sociocultural background (practicing
team sports is possible even in free time), and the im-
portance of overall physical literacy in achieving higher
PAL. However, the results of the study did not confirm
the influence of sports participation on changes in PAL
at 16-18 years of age.

Parental education positively influenced PAL, with
higher influence of maternal education. This obser-

vation points to the specific maternal influence on
health-related knowledge among adolescents, which
should be explored more specifically in the future.
In doing so, special attention should be paid to the eval-
uation of other important health-related issues in ado-
lescents (i.e., quality of nutrition, sexual health).
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