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ABSTRACT
IMPLICATIONS AND

Purpose: The main aim was to examine the effects of a school-based intervention on multiple health CUNIRE O

behaviors in adolescents, such as 24-hour movement behaviors (i.e., physical activity, sedentary time,
and sleep duration), diet, and substance consumption (i.e., alcohol and tobacco). Another aim was to
examine intragender differences in the effectiveness of the programme.
Methods: A quasi-experimental design was carried out in two secondary schools throughout one aca-
demic year. A final sample of 210 students participated: 105 in the control (Mage =13.07 + 0.63) and
105 in the experimental school (Mage=13.05 + 0.59). A multicomponent school-based intervention
was conducted by teachers in the experimental school via curricular (i.e., tutorial action plan, interdisci-
plinary project, and school break) and extracurricular (i.e., family involvement, institutional and noncur-
ricular activities, and dissemination of health information and events) actions to promote adolescents'
healthy lifestyles. Physical activity and sedentary time were measured by accelerometers, and the rest of
health behaviors by using self-reported scales.
Results: Experimental school students showed a significant improvement in meeting specific and gen-
eral combinations of 24-hour movement guidelines, sedentary screen time levels, nap duration, (un)
healthy diet scores, breakfast intake, and soft drink consumption compared to both control school stu-
dents and their baseline values (p >.05). Active commuting and substance consumption rates only
showed a significant improvement compared to control school students (p >.05). Although the inter-
vention programme was effective in improving health-related behaviors in both genders, a large effect
size was observed in boys.
Conclusions: Conducting multiple health behavior interventions becomes essential to improve adoles-
cents' healthy lifestyles.

© 2018 Published by Elsevier Inc. on behalf of Society for Adolescent Health and Medicine.

The school-based interven-
tion was effective in improv-
ing a broader range of
energy balance-related
behaviors (i.e., physical activ-
ity, sleep duration, sedentary
time, and [un]healthy diet)
and addictive behaviours
(i.e, alcohol and tobacco
consumption) among ado-
lescents. Although both boys
and girls reported positive
health effects, boys benefited
more from the intervention
programme than girls.

High levels of physical activity (PA), low levels of sedentary
time (ST), good quality diet, sufficient sleep duration (SD), and low
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all-cause mortality [2]. However, most of the adolescents, particu-
larly girls, do not meet either individual or combinations of health-
related recommendations [3].

A recent integrative approach suggests that components of the
movement continuum (i.e., PA, ST, and SD) are codependent
behaviors across the whole day [4]. An increase in one of these
movement behaviors (e.g., PA) could be related to a decrease in
other behaviors (e.g., ST), due to the finite amount of time in a sin-
gle 24-hour period [4]. Considering other health-related behaviors,
a carry-over effect between healthy or unhealthy behaviors may
take place (e.g., healthy diet may facilitate PA) [5]. However, com-
pliance with one healthy behavior does not necessarily have a
downstream effect on other healthy behaviors [3]. This agrees
with research based on cluster analysis that evidenced how most
of the profiles were simultaneously comprised of both healthy and
unhealthy behaviors [6]. Given that school-based health interven-
tions have usually been focused on single health behaviors, report-
ing nonsignificant or small effect sizes [7], the body of research
supporting multiple health behavior change (MHBC) interventions
has grown in recent years [8]. MHBC interventions may have a
greater public health impact than interventions focused on health-
related behaviors in isolation [9].

Social Ecological Model (SEM) [10], Self-Determination Theory
(SDT) [11], and Theory of Planned Behavior (TPB) [12] have
emerged as three complementary theoretical frameworks to
implement school-based interventions. SEM and SDT suggest that
school provides the opportunity to adopt a global approach to
involve the whole school community to promote healthy lifestyles
among adolescents. According to SDT, these multiple sources of
support may influence students' motivational outcomes, and con-
sequently initiation and maintenance of health-related behaviors.
The combined constructs from TPB and SDT improve the explana-
tion of health-related behavioral intention, which has been consid-
ered one of the best predictors of health-related behavior changes
[13].

Physical education (PE), school break, interdisciplinary projects,
active commuting to school (ACS), after-school intervention pro-
grammes, and tutorial action plans are some of the opportunities
that may be used to promote healthy lifestyles [14]. Multicompo-
nent school-based intervention, which should involve curricular
and noncurricular opportunities, has been considered one of the
most promising strategies to improve adolescents’ healthy life-
styles [9]. In addition, the effectiveness of tackling multiple health-
related behaviors in a simultaneous way (i.e., all at once) seems to
be as good as a sequential approach (i.e., one behavior after
another) [15].

To date, school-based programmes targeting multiple health
behaviors have usually been focused on two behavioral clusters:
addiction (e.g., alcohol, smoking) and energy balance-related
behaviors (e.g., diet, PA) [9], with duration from two months to
seven years [8]. Very few studies have examined the effect of a
joint MHBC intervention on a broader range of health-related
behaviors, especially across one academic year [8,9]. In addition,
despite interventions that focus on single isolated behaviors seem-
ing to be more beneficial in girls than boys [16], little is known
about the effects of MHBC interventions across gender [17].

The primary objective of this study was to examine the effects
of a school-based intervention programme conducted simulta-
neously on multiple health behaviors (i.e., 24-hour movement
behaviors, diet, and substance consumption) in adolescents. The
secondary objective was to examine intragender differences in
intervention effects. We hypothesized that adolescents who

participated in the school-based intervention would have
improvements in all health-related behaviors. Finally, we expected
that the intervention would be effective in both genders showing a
greater effect size in girls.

Methods
Design and participants

A quasi-experimental design was carried out in two secondary
schools in Huesca (Spain) throughout one academic year. From an
initial convenience sample of 225 students, aged 12—14 years
(52.9% girls; Mage=13.06 &+ 0.61 years; control: n=115, 48.69%
boys; experimental: n=110; 49.09% boys), a final sample of 210
students, 105 from the control school (Mage = 13.07 + 0.63 years,
53.3% girls) and 105 from the experimental school (Mage = 13.05 +
0.59 years, 52.4% girls), participated in this study (93.33% response
rate). Written informed consent was required from both parents
and adolescents. The Ethics Committee for Clinical Research of Ara-
gon approved this study.

Measures

Sociodemographic characteristics. Students' self-reported age, gen-
der, weight, and height. Body mass index for each adolescent was
calculated using the World Health Organization growth reference
for adolescents [18]. Socioeconomic status was reported by stu-
dents using the Family Affluence Scale II [19]. A socioeconomic
indicator (0—9 range) was calculated as a continuous variable by
summing the four possible responses.

PA and ST. Daily PA and ST was objectively measured using Acti-
graph GT3X accelerometer. An epoch length of 15 seconds and
Evenson cut-points [20] were used to determine the time spent on
light PA, MVPA, and ST for seven days. Two criteria were consid-
ered to determine valid accelerometery data: (1) wearing the
accelerometer at least 10 hours/day on weekdays and 8 hours/day
on weekend days; (2) wearing the accelerometer at least on 3
weekdays and 1 weekend day [21].

Sedentary screen time. Adolescents' self-reported time spent on TV,
video games, computers, and mobile phones for both weekdays
and weekend days [22]. A weighted mean minutes/day of seden-
tary screen time of each behavior was calculated at a ratio of 5:2
(e.g., [Daily TV viewing on weekdays x 5] +[Daily TV viewing on
weekend days x 2]/ 7). Total daily sedentary screen time was cal-
culated summing the different daily screen time behaviors. Total
weekday and weekend screen time was also calculated.

SD and sleep quality. Adolescents self-reported their average SD for
weekdays and weekend days, as well as their sleep quality using
the Pittsburgh Sleep Quality Index [23]. Daily SD was calculated by
weighting weekday and weekend day at a ratio of 5:2 (e.g., [Daily
SD on weekdays x 5] +[Daily SD on weekend days x 2]/ 7).

Based on daily 24-hour movement guidelines for adolescents
(i.e., >60 minutes of MVPA, <2 hours of sedentary screen time
and 8—10 hours of SD), students were classified into two groups
for each behavior: “meeting recommendation” and “not meeting
recommendation” [4].

Nap duration. Nap duration was assessed using a Spanish trans-
lated and adapted version of the Napping Behavior Questionnaire
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[24]. Nappers were defined as students who habitually napped at
least twice per week, and non-nappers as those who napped on
one or less than one day per week. Although there are no recom-
mendations regarding nap duration, several studies suggest that
taking a short nap (i.e., <30 minutes per day) could be healthy,
while long naps are usually associated with detrimental health
outcomes [25].

ACS. ACS was assessed using the Spanish version of the mode of
commuting to and from school questionnaire [26]. Participants
were categorized as: active commuters (both trips are active) and
nonactive commuters (at least one of their trips is not active).

Dietary habits. Diet consumption was assessed using the WHO
Health Behavior in School Children Survey [27]. Students
reported frequency of consumption per week of 12 types of
healthy (e.g., fruit, vegetables) and unhealthy (e.g., sweets,
chips) food items, on a three-point scale ranging from “never”
to “every day.” The (un)healthy diet indices were calculated by
summing the scores of the individual healthy or unhealthy
food items, and recoding both variables in a range from O to 6.
Higher values of (un)healthy food indicated a healthier or
more unhealthy diet [27]. Breakfast consumption was assessed
with a dichotomous question (yes or no).

Soft drink, tobacco, and alcohol consumption. The frequency of
these risk-behaviors was assessed using a single question [28], the
WHO Health Behavior in School Children survey [27], and one
item from the Alcohol Use Disorder Identification Test (29), respec-
tively. Categorization of soft drink consumption was: (1) non—soft-
drinkers (i.e., never); (2) sporadic soft-drinkers (i.e., once or less
than once per week); (3) weekly soft-drinkers (i.e., 2—4 times per
week); and (4) soft-drinkers (i.e., 5 or more times a week). Catego-
rization of tobacco consumption was: (1) nonsmokers (i.e., never);
(2) occasional smokers (i.e., less than once per week); and (3)
smokers (i.e., smoke every week or every day). Categorization of
alcohol consumption was: (1) nondrinkers (i.e., never) and (2)
occasional drinkers (i.e., monthly or less).

Procedure and data collection

Students' health-related behaviors were measured before and
immediately after the intervention programme. The effects of the
intervention programme on PA and ST levels were analyzed in a
sample of 183 adolescents because 27 students were excluded
from the dataset after applying the accelerometery inclusion crite-
ria across the two measurements. The effects of the intervention
programme on nap duration were examined in a sample of 27 ado-
lescents because not all students take a nap.

Intervention programme

This MHBC intervention programme, called “Paths of the Pyre-
nees,” aimed to empower adolescents to develop health literacy
skills and take responsibilities for adopting healthy lifestyles.
Framed in SEM, SDT, and TPB, this intervention adopted a multi-
component school-based approach that fostered the empower-
ment not only of students, but also of all members of the school
community, to create a healthier school environment.

This intervention was mainly conducted by teachers from the
experimental school through curricular actions (i.e., tutorial action
plan, interdisciplinary project-based learning, and school break)

and extracurricular actions (i.e., family involvement, institutional
and noncurricular activities, and dissemination of health informa-
tion and events). During the intervention programme, teachers
actively participated in a workshop to create and implement their
own project-based learning about healthy lifestyles. Grounded in
SDT, an additional need-supportive teacher-training programme,
(i.e., autonomy, competence, and relatedness support) was devel-
oped with the PE teacher. All actions were codeveloped and cosu-
pervised by school teachers and some members of the research
group. In line with previous intervention studies [1], one person
called facilitator (i.e., member of the research team with an educa-
tional background) was responsible for coordinating all curricular
and extracurricular actions within the whole school community.
Curricular and extracurricular actions are explained in greater
depth in supplementary material.

Curricular actions. During the workshop, teachers decided to
develop this health intervention programme across different
subjects (i.e., PE, Sciences, Maths, Spanish, History, and Geogra-
phy), and from an interdisciplinary perspective (e.g., in the
trekking unit students learned the importance of consuming
water and healthy food). Guided by SDT, providing support
(e.g., teachers encourage fruit consumption during school
break) and role-modeling (e.g., teachers participate in PA dur-
ing school break) of different health-related behaviors were
key points for teachers' daily behavior at high school. Addition-
ally, 12 sessions were taught during the weekly tutorial action
plan related to: (1) increasing knowledge and awareness of
health-related recommendations; (2) educating in optimal time
distribution, allowing reallocations between PA, ST, and SD; (3)
empowering adolescents to design activities and to manage
their own health decisions.

Extracurricular actions. Based on SEM and SDT, four parental
sessions were conducted. During the intervention, information
about students' PA, ST levels, and other health-related behav-
iors was presented to families (e.g., children's PA and sedentary
screen time were analyzed in one session). Different health
topics (e.g., PA, diet) were discussed. According to SDT, parents
were provided with healthy lifestyle and autonomy-supportive
strategies (e.g., adolescents were provided with choices and
opportunities to participate in PA). In addition, the variety and
novelty of extracurricular activities as well as the dissemina-
tion of health information and sports events played a key role
in involving families, teachers, and students in the promotion
of healthy lifestyles outside school.

Although the intervention programme was mainly focused on
PA promotion, several promising school-based strategies [8,14]
were also simultaneously developed to promote other health-
related behaviors. Most of the intervention programme was simi-
lar for both genders, barring several PA strategies where girls'
interests and needs were especially considered (e.g., giving girls
more opportunities to choose activities and encouraging them to
express their opinions and preferences). The control school did not
receive any school-based health intervention.

Data analysis

The SPSS Statistics v.23.0 software was used for data analysis.
Firstly, Levene and Kolmogorov-Smirnov tests were performed for
each health behavior to test for homogeneity of variance between
groups (p >.05), and whether the data was normally distributed
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(p >.05). Frequency, mean, and standard deviation were calcu-
lated for each variable. To examine the effects of the intervention
programme, a 2 x 2 (time x group) repeated measures multivari-
ate analysis of covariance was performed on health-related behav-
iors (pretest and post-test). Gender, socioeconomic status, and
body mass index were included as covariates in both analyses. To
examine intragender differences of the intervention, a 2 x 2 x 2
(time x group x gender) repeated measures multivariate analysis
of covariance (pretest and post-test) was performed on
health-related behaviors. Multiple paired t tests with Bonferroni
correction were calculated for continuous variables to determine
intragroup (i.e.,, experimental-control school differences) and
intergroup (i.e., prepost differences) differences. In addition,
chi-square test was performed to evaluate categorical variables.
Cramer's V was used to describe the degree of association between
categorical variables and schools. McNemar's test was used to ana-
lyze pre-post differences in categorical variables in the control and
experimental school, respectively. Effect sizes were assessed by
Partial Eta Squared Values (1,%) and Cramer's V for continuous and
categorical variables, respectively. Effect sizes were considered
small, moderate, or large, when 7,? were above 0.01, 0.06, and
0.14, and when Cramer's Vs were above 0.10, 0.30, and 0.50,
respectively [30].

Results

Levene and Kolmogorov-Smirnov tests revealed homogeneity
of variance between the school groups and normality of data in
each school group. No significant differences were found between
schools before the intervention programme in most of the health-
related behaviors. After the intervention programme, the experi-
mental school significantly improved in all health-related behav-
iors, except daily computer time, in comparison to the control
school (Table 1). Experimental school students showed a signifi-
cant improvement in meeting specific and general combinations
of recommendations for 24-hour movement guidelines, ST levels,
(un)healthy diet scores, breakfast intake, and soft drink consump-
tion rates compared to control school students and their baseline
values (Table 1 and 2). Experimental school students reported a
significant improvement in meeting more than two recommenda-
tions of 24-hour movement guidelines compared to their baseline
values (from 17.1% to 65.6%) and control school students (from
17.6% to 65.6%). ACS and substance consumption rates only
showed a significant improvement compared to control school
students. Effect sizes in health-related behaviors in the experi-
mental school were large (i.e., PA, sedentary screen time, sleep
and nap duration, (un)healthy diet, and 24-hour movement
guidelines), medium (i.e., sleep quality and soft-drink consump-
tion), and small (i.e., ST, ACS, and breakfast and substance con-
sumption) (Tables 1 and 2).

After the intervention programme, both boys and girls from the
experimental school reported healthier lifestyle behaviors than
their adolescent counterparts in the control school and their own
baseline values, with the only exception of ST in girls. However,
experimental school boys showed larger effect sizes in PA levels,
ST levels, sedentary screen time, healthy nutrition, and SD than
experimental school girls (Table 3).

Discussion

The principal aim was to examine the effects of a school-based
intervention conducted simultaneously on multiple health

behaviors in adolescents. Consistent with the first hypothesis, par-
ticipants in the experimental programme experienced significant
improvements in almost all health-related behaviors. These results
are congruent with other MHBC interventions in adolescents,
in which small to large effect sizes were observed for most of the
health-related behaviors [8]. Although it is difficult to specifically
determine which action was more effective, the tutorial action
plan may be particularly useful for the regular implementation of
healthy lifestyle strategies. The tutorial action plan allows connec-
tions with other curricular (e.g., school break) and extracurricular
(e.g., sport events) actions of this school-based multicomponent
intervention. These findings contribute to a growing body of litera-
ture which suggests that targeting multiple health behaviors
through multicomponent school-based interventions could
have more effects on health benefits than single-behavior inter-
ventions [9].

The largest effect sizes were found in the experimental
school with respect to the proportion of compliance of 24-hour
movement guidelines. Promoting different guidelines via holis-
tic and simultaneous approaches may be a more effective way
of promoting all components of the 24-hour movement contin-
uum [4,15]. The increase of weekday SD, light PA and MVPA,
and the reduction of daily weekday ST, sedentary screen time,
and nap duration may suggest that strategies designed to
achieve an optimal distribution of time (i.e., reallocation of ST
to PA and sufficient SD) were effective in this intervention.
These results are even better than a previous multidimensional
intervention in preschool children where PA, screen time, and
SD were targeted, and improvements were only found in PA
guidelines and sedentary screen time [31].

Going deeper into the specific 24-hour movement behaviors,
the largest effect size was observed in PA levels. This could be
because a high percentage of the actions in the intervention pro-
gramme were especially focused on PA promotion. Although there
were a significantly higher percentage of adolescents who met
total sedentary screen time recommendations in the experimental
school than in the control school, no significant differences were
found when compared to baseline values. Nevertheless, signifi-
cantly higher compliances were independently observed in the
four types of sedentary screen time. One possible explanation for
the low percentages of total sedentary screen time recommenda-
tions after the intervention could be the high values reported at
baseline (i.e.,, 405.1 minutes/day in the experimental school),
which were more than double the screen time recommendations
(i.e., <120 minutes/day), considerably complicating their reduc-
tion. Unlike most of the previous studies [7], we have also consid-
ered the time spent using mobile phones as an electronic device,
which could considerably increase sedentary screen values given
the high prevalence of the use of this electronic device among ado-
lescents. With respect to daily SD, no significant differences were
found in the experimental school between the two measures in
absolute terms. However, an increase in the percentage of adoles-
cents from the experimental school who met SD recommendations
was observed compared to baseline. Students in the experimental
school could accumulate less sleep debt during weekend days and,
consequently, could show better percentages of compliance with
SD recommendations.

Despite mixed findings of other school intervention pro-
grammes to promote ACS [32], our study showed positive changes
in ACS, which may suggest that both curricular and extracurricular
actions could be effective in improving opportunities to become
more active. For instance, the curricular and noncurricular actions



Table 1

Descriptive statistics of health-related behaviors (experimental and control school) and intervention effects

Groups study variables Test time Control school Experimental school Contrast between groups (control-experimental school)
M (SD) M (SD) Mean diff. Standard error F(11210) p np2 95% (I differences
LL UL
Physical activity (n = 183; 99 in the ES and 84 in the CS) Wilks’ Lambda =.599; F (4,175)=29.334; p < .001; 7,° =.401
Daily light PA levels (min per day) Pre 1504 (41.3)? 147.7 (37.7)* 2.8 5.9 0.2 .638 .001 —8.98 14.6
Post 151.8 (36.6)* 168.1 (42.9)° -16.3 6.0 7.2 .008 .039 -283 —-43
Daily MVPA levels (min per day) Pre 46.8 (17.0)* 46.7 (18.1)* 0.5 2.5 0.0 983 .000 -5.0 5.1
Post 46.2 (17.2)? 67.0 (20.5)° -20.7 2.7 55.5 <.001 238 -26.3 -15.2
Weekday MVPA levels (min per day) Pre 51.7(19.3)* 52.1(19.8)* -03 2.8 0.0 912 .000 -59 53
Post 50.1(18.6)* 71.8(21.9)° -21.1 3.0 48.5 <.001 214 -27.0 -15.1
Weekend day MVPA levels (min per day) Pre 33.4(27.2)* 30.1(24.2)* 33 3.9 0.7 388 .004 —-4.3 11.0
Post 33.9(24.9)* 52.4(28.5)° -184 39 21.6 <.001 .108 -26.3 -10.6
Sedentary time (n=183; 99 in the ES and 84 in the CS) Wilks’ Lambda =.959; F (4,175) = 2.506; p =.061; npz =.041
Daily ST levels (min per day) Pre 531.3 (56.0)* 519.1 (47.0)* 12.2 7.8 24 120 .013 -3.2 27.6
Post 532.2 (47.6)* 496.4 (66.9)° 35.8 8.8 164 <.001 .084 184 53.2
Weekday ST levels (min per day) Pre 545.5 (58.5)* 531.6 (57.1)* 13.9 8.7 2.5 113 .014 -33 31.1
Post 550.5 (55.2)* 514.3 (70.6)° 36.1 9.5 142 <.001 .074 17.2 55.0
Weekend day ST levels (min per day) Pre 491.6 (84.7)* 484.5 (49.7)* 7.1 10.4 0.4 495 .003 -13.4 27.6
Post 482.9(74.0) 4429 (94.5)° 40.0 12.8 9.6 <.001 .051 14.6 65.3
Sedentary screen time (n =210; 105 in the ES and 105 in the CS) Wilks’ Lambda =.805; F (5,201) =9.574; p < .001; npz =.195
Daily total screen time (min per day) Pre 396.0 (179.5)* 405.1 (186.6)* -9.0 253 0.1 720 .001 -59.3 40.9
Post 373.4(109.5)* 279.0 (95.0)° 94.4 143 434 <.001 175 66.2 122.7
Weekday total screen time (min per day) Pre 346.2 (175.4)* 362.7 (180.2)* -16.4 24.7 04 .506 .002 —65.2 32.26
Post 323.5(107.4)° 2420 (89.0)° 814 13.8 34.5 <.001 144 54.1 108.7
Weekend total screen time (min per day) Pre 520.6 (214.6)* 511.3 (207.7)* 9.3 29.1 0.1 749 .000 —48.1 66.8
Post 498.4(125.2)% 371.3 (113.9)° 127.0 16.5 58.6 <.001 223 -159.7 -943
Daily TV viewing (min per day) Pre 115.7 (69.0)* 131.0(69.3)? -15.3 9.7 24 117 .012 —34.5 3.8
Post 111.1(38.9)* 89.6 (35.1)° 215 5.2 16.9 <.001 .076 11.2 31.8
Daily video game playing (min per day) Pre 70.6 (72.89)* 83.3(84.7)* -12.7 10.3 14 223 .006 —345 38
Post 71.9 (54.4)* 48.9 (41.8)° 22.8 6.5 121 <.001 .056 11.2 31.8
Daily computer use (min per day) Pre 70.7 (75.9)* 82.2 (76.0)* -114 103 1.1 287 .006 -33.1 7.7
Post 62.9 (48.0)° 56.3 (40.2)° 6.6 6.2 1.1 295 .005 -5.8 19.0
Daily mobile phone use (min per day) Pre 138.9(90.3)* 108.5(71.1)* 304 114 7.0 <.001 .033 7.8 529
Post 127.5 (46.2)° 84.0 (39.3)° 435 5.9 52.7 <.001 .205 31.7 55.3
Sleep duration (n=210; 105 in the ES and 105 in the CS) Wilks’ Lambda =.722; F (3,203) =26.043; p < .001; npz =.278
Daily sleep duration (min per day) Pre 535.1(46.4) 526.6 (49.8)* 84 6.4 1.7 191 .008 —4.2 21.2
Post 514.6 (33.4)° 526.2 (21.7)* -11.6 3.8 9.1 .003 .043 -19.2 -4.0
Weekday sleep duration (min per day) Pre 514.5 (45.2)* 505.0 (51.5)* 94 6.5 2.0 153 .010 -3.5 224
Post 485.4(34.3)° 513.3(27.2)° -27.8 42 43.0 <.001 173 194 36.2
Weekend day sleep duration (min per day) Pre 588.0 (86.3)* 582.0 (79.0)* 6.0 11.2 0.2 593 .001 -28.1 16.1
Post 588.9 (69.7)* 560.0 (38.5)° 28.8 7.8 13.6 <.001 .062 —44.2 -134
Nap (n=27; 15 in the ES and 12 in the CS) Wilks’ Lambda = .677; F (1,22) = 10.489; p < .004; npz =.323
Daily nap duration (min per day) Pre 66.19 (34.46)* 82.80 (45.12)* -32.7 17.2 3.6 .070 141 —68.6 3.0
Post 63.52(25.01)* 39.97 (9.36)° -18.6 7.9 5.5 .021 201 2.2 35.0
(Un)healthy diet (n=210; 105 in the ES and 105 in the CS) Wilks’ Lambda =.666; F (2,204) =51.063; p < .001; 7],,2 =.334
Healthy diet (Score: 0—6) Pre 4.5(0.9)* 43(1.0)* 0.2 0.1 2.0 151 .010 -0.0 0.4
Post 43(0.9)° 4.8(0.9)° -04 0.1 103 <.001 .048 -0.6 -0.1
(Un)healthy diet (Score: 0—6) Pre 2.8(1.3)? 2.7(1.3)? 0.1 0.1 0.6 436 .003 -0.2 0.5
Post 3.0(1.3)° 24(1.2)° 0.6 0.1 11.2 <.001 .052 0.2 0.9

Note: Within-group comparisons are shown in the Table 1 with different superscripts (* no differences; ® differences). A mean is significantly different from another mean if they have different superscripts.
CI = Confidence interval; CS = Control school; Diff. = Difference; ES = Experimental school; LL = Lower limit; UL = Upper limit.
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Table 2

Intervention effects on the prevalence of health-related behaviors and compliance with health-related recommendations for experimental and control school

Time test Control school Experimental school x2(df) Vv D
Boys Girls All Boys Girls All
n (%) n (%) n (%) n (%) n (%) n (%)
Physical activity
Meeting PA recommendations (%) (n=183) Pre 12 (30.8%) 7 (15.2%) 19 (22.4%)* ]8 (36.0%) 5(10.2%) 23 (23%)? 0.2 (1) .010 .887
Post 9(23.1%) 7(15.2%) 16 (18.8%)* 38(76.0%) 26 (53.1%) 64 (64.6%)° 39.0(1) 461 <.001
Active commuting to school (%) Pre 42 (85.7%) 43 (76.8%) 85 (81%)* 43 (86.0%) 53 (96.4%) 96 (91.4%)* 48 (1) 152 .028
Post 41 (83.7%) 40 (71.4%) 81(77.1%)* 48 (96.0%) 53 (96.4%) 101 (96.2%)* 16.4(1) .280 <.001
Sleep duration
Meeting sleep duration recommendations (%) Pre 43 (87.8%) 47 (83.9%) 90 (85.7%)% 36 (72.0%) 54(98.2%) 90 (85.7%)% 0.0(1) .000 1.000
Post 44 (89.8%) 49 (87.5%) 93 (88.6%)* 50 (100%) 54 (98.2%) 104 (99.0%)° 9.9(1) 217 .002
Weekday sleep duration recommendations (%) Pre 40 (81.6%) 49 (87.5%) 89 (84.8%)* 35(70.0%) 51 (92.7%) 86 (81.9%)* 0.3(1) .038 579
Post 35(71.4%) 41 (73.2%) 76 (72.4%)° 49 (98.0%) 53 (96.4%) 102 (97.1%)° 249 (1) 334 <.001
Weekend sleep duration recommendations (%) Pre 30(61.2%) 29(51.8%) 59 (56.2%)* 32 (64.0%) 31 (56.4%) 63 (60.0%)* 0.3 (1) .039 576
Post 33(67.3%) 30(53.6%) 63 (60.0%)* 46 (92.0%) 49 (89.1%) 95 (90.5%)° 26.1(1) 353 <.001
Sleep quality (%) Pre 44 (89.8%) 41(73.2%) 85 (81.0%)* 41 (82.0%) 50 (90.9%) 91 (86.7%)* 1.2(1) .078 261
Post 41 (83.7%) 41 (73.2%) 82 (78.1%)* 50 (100%) 53 (96.4%) 103 (98.1%)° 20.0 (1) .309 <.001
Sedentary screen time
Meeting all total screen time recommendations (%) Pre 0 (0.0%) 0(0.0%) 0(0.0%)? 2 (4.0%) 1(1.8%) 3(2.9%)? 3.0(1) 120 .081
Post 0(0.0%) 0(0.0%) 0(0.0%)* 3(6.0%) 1(1.8%) 4(3.8%) 4.0(1) 139 .043
Meeting TV guidelines ( <2 hrs per day) (%) Pre 29(59.2%) 28 (50%) 57 (54.3%)* 16 (32.0%) 23 (41.8%) 39(37.1%) 6.2 (1) 172 .013
Post 31(63.3%) 32(57.1%) 63 (60.0%)? 42 (76.4%) 37 (74.0%) 79 (75.2%)° 55(1) 163 .018
Meeting video games guidelines ( < 2 hrs per day) (%) Pre 33(67.3%) 48 (85.7%) 81 (77.1%) 27 (54.0%) 46 (83.6%) 73 (69.5%)* 1.5(1) .086 212
Post 32(65.3%) 48 (85.7%) 80(76.2%)* 45 (90.0%) 53 (96.4%) 98 (93.3%)° 11.9(1) 238 <.001
Meeting computer guidelines ( <2 hrs per day) (%) Pre 46 (82.1%) 41 (83.7%) 87 (82.9%)* 35(70.0%) 42 (76.4%) 77 (73.3%)* 2.7 (1) 115 .095
Post 47 (83.9%) 42 (85.7%) 89 (84.8%)% 49 (89.1%) 44 (88.0%) 93 (88.6%)° 0.6(1) .056 417
Meeting mobile phone guidelines ( <2 hrs per day) (%) Pre 24 (49.0%) 29(51.8%) 53 (50.5%)* 28 (56.0%) 32(58.2%) 60 (57.1%)* 09(1) .067 333
Post 22 (44.9%) 27 (48.2%) 49 (46.7%)* 41 (82.0%) 42 (76.4%) 83 (79.0%)° 23.5(1) 335 <.001
Meeting 24-hour movement guidelines (PA, sleep duration, and screen time) (n = 183)
Meeting no recommendations (%) Pre 3(7.7%) 5(10.9%) 8(9.4%) 8(16.0%) 1(2.0%) 9(9.1%) 2.6(2) .038 .876
Post 2(5.1%) 5(10.9%) 7 (8.2%) 0(0.0%) 0(0.0%) 0(0.0%) 46.1(2) .501 <.001
Meeting one recommendation (%) Pre 25 (64.1%) 35(76.1%) 60 (70.6%) 30 (60%) 43 (87.8%) 73 (73.7%) 2.6(2) .038 .876
Post (71 8%) 35(76.1%) 63 (74.1%) 11(22%) 23 (46.9%) 34(34.3%) 46.1(2) .501 <.001
Meeting two or three recommendations (%) Pre 1(28.2%) 6(13.0%) 17 20.0%) 12 (24%) 5(10.2%) 17 (17.1%) 2.6(2) .038 .876
Post 9(23.1%) 6 (13.0%) 15 (17.6%) 39(78%) 26 (53%) 65 (65.6%) 46.1(2) .501 <.001
(Un)healthy diet
Non-soft drinkers (%) Pre 5(10.2%) 5(8.9%) 10 (9.5%) 5(10.0%) 4(7.3%) 9(8.6%) 160 (3) .028 .984
Post 3(6.1%) 4(7.1%) 7 (6.7%) 11 (22.0%) 14 (25.5%) 25(23.8%) 28.219(3) 367 <.001
Sporadic soft-drinkers (%) Pre 31(63.3%) 33 (58.9%) 64 (61%) 32 (64.0%) 34 (61.8%) 66 (62.9%) .160 (3) .028 .984
Post 33(67.3%) 32(57.1%) 65 (61.95) 28 (56.0%) 30 (54.5%) 58 (55.2%) 28.219(3) 367 <.001
Weekly soft-drinkers (%) Pre 3(6.1%) 4(7.1%) 7 (6.7%) 2 (4.0%) 4(7.2%) 6 (5.7%) 160 (3) .028 984
Post 4(8.2%) 8(14.3%) 12 (11.4%) 9(18.0%) 11 (22.0%) 20(19.0%) 28.219(3) 367 <.001
Soft-drinkers (%) Pre 10 (20.4%) 14 (25.0%) 24 (22.9%) 11 (22.0%) 13 (23.6%) 22 (22.9%) 160 (3) .028 .984
Post 9(18.4%) 12 (21.4%) 21 (20%) 2 (4.0%) 0(0.0%) 2(1.9%) 28.219(3) 367 <.001
Taking breakfast (%) Pre 48 (98%) 50 (89.3%) 98 (93.3%)* 46 (92.0%) 48 (87.3%) 94 (89.5%)* 09(1) .068 324
Post 47 (95.5%) 48 (85.7%) 95 (90.5%)* 50 (100%) 53 (96.4%) 103 (98.1%)° 5.6(1) .164 .017
Substance consumption
Drinking
Nondrinkers (%) Pre 46 (93.9%) 54 (96.4%) 100 (95.2%)* 49 (98%) 54(98.2%) 103 (98.1%)? 1.3(1) .080 .249
Post 43 (87.8%) 40 (71.4%) 83 (79%)° 50 (100%) 51(92.7%) 101 (96.2%)* 14.2 (1) 260 <.001

(continued on next page)
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Table 2 (Continued)

1%

x2(df)

Experimental school

Control school

Time test

All

Girls

Boys

All

Girls

Boys

n (%)

n (%)

Smoking

.010
<.001
.010
<.001
.010
<.001

200
277
.200
277
200
277

43
41

Pre
Post
Pre
Post
Pre
Post

Nonsmokers (%)
Occasional smokers (%)
Smokers (%)

Note: The contrast between schools has been made with all students from both experimental and control schools. Within-group comparisons are shown in the Table 2 with different superscripts (* no differences; ” differences).

A mean is significantly different from another mean if they have different superscripts.
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derived from the “Bike Week” could raise awareness about the
importance of ACS.

Our results in terms of (un)healthy diet, breakfast intake, soft
drink, and substance consumption rates seem to support that mul-
ticomponent school-based interventions conducted on multiple
health behaviors could be effective to promote healthy nutrition
[33], to reduce soft drink consumption [34], and to prevent sub-
stance use [35]. Alcohol and tobacco consumption rates were quite
low both after the intervention programme and at baseline, which
may explain nonsignificant differences in the experimental school.
The lower values of substance consumption in the experimental
school evidence promising results, especially in this age range,
when Spanish adolescents start going out on weekend days on a
regular basis.

Given that there are not a lot of studies that evaluate the
equity effects of health behavior interventions in terms of gen-
der [17], and that some inconsistencies still remain [36], our
secondary objective was to examine intragender differences.
This intervention had a positive effect on healthy lifestyle
behaviors in boys and girls from the experimental school, with
the only exception of ST in girls. This could be explained
because girls usually spend more time on weekdays in non
—screen-based ST during the after-school period (e.g., studying,
doing homework) than boys [37], and our intervention did not
focus on those sedentary behaviors.

Despite improvements in both genders, and contrary to our
hypothesis and previous studies [16], a positive and large effect
size of PA, ST, sedentary screen time, healthy nutrition, and SD
was observed in boys. These contradictory findings could be
explained by the fact that girls usually perceive more barriers
to PA than boys [38], whereas most of the actions were focused
on promoting PA. Social and cultural stereotypes in terms of PA
could encourage boys more than girls [39]. Moreover, the
improvement of PA in boys could create a positive ripple effect
in healthy diet [5] and SD [40]. Considering that boys displayed
higher sedentary screen time and ST at baseline data, the
effects of the intervention programme could be more successful
in boys. These findings call for a further study of school-based
strategies to empower girls.

Several limitations should be considered. Firstly, all adoles-
cents were exclusively recruited from two public secondary
schools. Secondly, due to accelerometer inclusion criteria, sample
size was different for PA and ST variables. In addition, the sample
size to analyze the intervention programme effects on nap dura-
tion was small. The standard error of the estimate has been found
to be problematic with short frequencies (e.g., sedentary screen
time guidelines), so results should be interpreted cautiously.
Thirdly, the use of some self-reported measures could underesti-
mate or overestimate the results. Fourthly, it was not possible to
determine which actions of the intervention programme were
more effective. Finally, the lack of “follow-up” assessment makes
it difficult to determine the scope and sustainability of the inter-
vention effects. Hence, more research is necessary to study the
applicability of MHBC interventions in terms of generalizability
and translatability.

The multicomponent school-based intervention programme
called “Paths of the Pyrenees,” was effective in improving adoles-
cents' health-related behaviors over one academic year. Although
both boys and girls reported positive health effects, boys benefited
more from the intervention programme than girls. The key role of
the whole school community in school-based interventions seems
decisive for improving health-related behaviors.
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Table 3
Interventions effects by gender of health-related behaviors

Time test Pretest Pretest Post-test Post-test

Study variables Groups Control school Experimental school Control school Experimental school

M (SD) M (SD) M (SD) M (SD)

Physical activity (min per day)

Girls (control school): Wilks’ Lambda =.985; F (4,174) = 0.665; p =.302; 1,° =.015

Boys (control school): Wilks’ Lambda =.973; F (4,174) = 1.226; p =.617; n,> =.027

Girls (experimental school): Wilks’ Lambda =.612; F (4,174) = 27.550; p < .001; npz =.388

Boys (experimental school): Wilks’ Lambda =.547; F (4,174) =36.059; p < .001; npz =453

Daily light PA levels Boys 153.9 (47.4) 155.5(37.7) 155.5(44.5) 175.6 (38.7)
Girls 147.1(32.8) 140.3 (35.4) 149.1 (31.4) 161.1(46.1)

Daily MVPA levels Boys 50.6 (18.5) 53.8(18.8) 49.7 (18.4) 75.4(21.3)
Girls 43.1(14.8) 40.1(14.3) 42.6 (14.6) 59.0(16.3)

Weekday MVPA Boys 57.2(21.8) 59.5(21.3) 53.2(20.4) 79.7 (23.3)
Girls 46.6 (16.3) 45.1(14.9) 48.0(15.4) 64.3(17.4)

Weekend day MVPA Boys 32.6(26.9) 37.4(25.2) 39.9(26.0) 61.7 (28.6)
Girls 33.7(27.4) 23.0 (20.6) 28.2(22.4) 43.8 (25.6)

Sedentary time (min per day)

Girls (control school): Wilks’ Lambda =.964; F (3,176) = 0.075; p=.973; np2 =.001

Boys (control school): Wilks’ Lambda =.944; F (3,176) =1.191; p=.315; np2 =.020

Girls (experimental school): Wilks’ Lambda =.983; F (3,176) = 1.031; p =.380; np2 =.017

Boys (experimental school): Wilks’ Lambda =.897; F (3,176)=6.707; p < .001; npz =.103

Daily ST levels Boys 529.1(56.4) 517.1(48.1) 531.6 (57.9) 481.9 (64.3)
Girls 533.4 (52.0) 521.0 (49.0) 533.6 (40.4) 510.4 (71.4)

Weekday ST levels Boys 538.7 (61.3) 528.4(58.5) 547.8 (64.5) 499.1 (69.9)
Girls 551.8 (54.0) 534.5(58.7) 553.7 (47.5) 529.0(71.2)

Weekend ST levels Boys 499.0(75.3) 485.6 (51.6) 4874 (71.4) 426.6 (93.8)
Girls 485.0 (84.6) 484.6 (49.6) 479.8 (76.9) 458.8 (96.3)

Sedentary screen time (min per day)

Girls (control school): Wilks’ Lambda =.979; F (5,200) = 1.095; p =.365; 1,>=.027

Boys (control school): Wilks' Lambda =.963; F (5,200) = 1.535; p =.181; 1,2 =.037

Girls (experimental school): Wilks’ Lambda =.834; F (5,200)=7.982; p < .001; npz =.166

Boys (experimental school): Wilks’ Lambda =.644; F (5,200) =22.153; p < .001; npz=.356

Daily total screen time Boys 414.0(199.4) 452.2(204.1) 380.1(117.6) 289.7 (102.5)
Girls 375.2(159.8) 367.5(160.6) 363.5(102.3) 273.3(87.9)

Weekday total screen time Boys 361.7 (195.2) 406.0 (194.5) 331.1(114.6) 251.4(96.7)
Girls 328.3(156.2) 327.9(159.0) 313.2(101.0) 237.1(81.6)

Weekend total screen time Boys 545.0 (228.0) 567.8 (233.4) 502.8 (135.0) 385.6 (120.2)
Girls 492.7 (201.0) 466.7 (169.3) 489.2 (116.8) 363.7(107.9)

Daily TV viewing Boys 112.8(69.1) 136.9 (67.0) 107.6 (41.4) 86.4(37.9)
Girls 119.5(69.4) 124.4(71.4) 114.4 (36.6) 92.3(32.5)

Daily video game playing Boys 89.4(78.9) 122.1(91.8) 86.1(57.5) 65.2 (39.8)
Girls 52.9 (63.0) 49.1(59.9) 58.2 (50.4) 35.1(38.6)

Daily computer use Boys 70.4(75.9) 82.1(75.9) 62.7 (49.9) 55.4(41.4)
Girls 70.3 (76.6) 83.0(76.8) 62.8 (46.8) 57.5(39.4)

Daily mobile phone use Boys 141.3(93.5) 111.0(67.9) 123.5(43.1) 82.6(39.0)
Girls 132.3(88.0) 110.9 (74.5) 127.9(49.1) 88.3(39.8)

Sleep duration (min per day)

Girls (control school): Wilks’ Lambda =.833; F(3,202) = 13.508; p < .001; np2=.167

Boys (control school): Wilks’ Lambda =.844; F (3,202) = 12.407; p = .986; np2 =.156

Girls (experimental school): Wilks’ Lambda =.883; F (3,202) =8.930; p < .001; npz =117

Boys (experimental school): Wilks’ Lambda =.930; F (3,202) =5.062; p < .002; r)pz =.070

Daily sleep

duration Boys 531.4 (44.2) 511.6 (63.4) 512.1 (30.7) 523.4(22.5)
Girls 539.7 (39.3) 539.0 (27.73) 517.2(35.7) 528.3(20.8)

Weekday sleep duration Boys 516.5 (43.3) 495.1 (65.3) 487.6 (34.4) 512.8 (26.7)
Girls 514.0 (47.2) 513.0 (32.8) 484.4 (34.5) 512.8 (27.9)

Weekend sleep duration Boys 570.3 (84.4) 554.5(93.6) 574.9 (64.5) 551.4 (41.6)
Girls 605.2 (83.7) 605.5 (53.0) 600.5 (72.4) 568.6 (33.9)

(Un)healthy diet (Score: 0—6)

Girls (control school): Wilks’ Lambda =.919; F (2,203) =8.956; p < .001; 1,%=.081

Boys (control school): Wilks’ Lambda =.980; F (2,203)=2.038; p=.113; npz =.020

Girls (experimental school): Wilks’ Lambda =.882; F (2,203) = 13.561; p < .001; 17,,2 =.118

Boys (experimental school): Wilks’ Lambda =.762; F (2,203)=31.692; p < .001; 1,2 =.238

Healthy diet Boys 4.5(0.9) 4(1.0) 4.3(0.8) .9 (0.8)
Girls 4 7(1.0) .3(0.9) 44(1.0) .6 (0.9)

(Un)healthy diet Boys 9(1.3) 29(1.4) 3.1(1.3) .6(1.3)
Girls 28(1 3) 5(1.2) 3.0(1.3) 3(1.1)
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