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Abstract

Background: Strategic health interventions must be guided by effective surveillance systems that monitor population trends and |

patterns, therefore we aimed to provide youth’s (6—14 years) national prevalence estimates of physical activity (PA), active outdoor
play (AOP), sedentary behaviur (SB), and structured PA (SPA).

Methods: Measures of moderate-to-vigorous PA, SB, AOP, and SPA, were obtained for 719 participants in 2 groups (6-9 and
10-14 years) using diaries and questionnaires. National estimates were calculated, by sex, region, and parental education.
Results: While 54% (95%Cl: 47.4-61.3) of youth meet PA recommendations, the prevalence is lower for the older group (P=.034).
Similarly, AOP decreases with age both on weekends, from 94.3% (95%Cl: 90.8-97.8) to 68.7% (95%Cl: 62.2-75.1), and on
weekdays from 84% (95%Cl: 76.5-91.5) to 64.8% (95%Cl: 59-70.6). Watching TV for >2h/day is extremely high on weekends
[71.3% (95%Cl: 65.4-77.2)] and more prevalent in boys than girls on weekdays (P=.043). Higher parental education significantly
increased SPA and active time. Time in SB was greater in boys [7.26 h (95%Cl: 6.87-7.65)] than girls [6.48 h (95%Cl: 6.09-6.87)] and
increased with age (P <.001).

Conclusions: Aimost half of the youth failed to achieve PA guidelines, whereas 71% exceeded recommended TV time on

weekends, suggesting the urgency of intervention measures.

Keywords: national prevalence, outdoor play, physical activity, TV time

Introduction

The decreased opportunities for physical activity (PA) and the
progressive time spent on screen-based and sedentary leisure
activities increased concerns about lifestyles promoting non-
communicable diseases, particularly obesity, among youth.
Regular PA, of at least moderate intensity, is associated with
extensive health benefits®> and active outdoor play (AOP) is a
simple way suggested to increase children’s PA.> When children
play outside they are more active and spend less time sedentary
compared to when they are indoors.> Furthermore, research
reveals adverse health outcomes of sedentary behaviors (SB)
during childhood and suggests that >2h/day of TV viewing
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relates to less physical and psychosocial health.* Moreover,
physiological benefits from reducing SB seems different from
those of increasing moderate-to-vigorous PA (MVPA).® World-
wide recognition of such evidence is expressed in the PA
recommendations widespread by international public health
authorities®” suggests that children and adolescents (5-17 years)
should achieve at least 60 minutes of MVPA/daily” and set limits
to screen time.® Unfortunately, most children are far from
accomplishing these recommendations.® Moreover, few global
repositories of descriptive PA for elementary school children
exist, and there is still much to learn on the PA levels of younger
age groups.

Prior estimates for PA on Portuguese population were
conducted several years ago,'° only for children above 9years
old”!! and report alarmingly low percentages for achieving
MVPA recommendations. Instead, watching television >2 hours
on weekdays ranges from 45% to 62%. Besides, a recent report
highlight inconsistencies in PA data and a lack of robust
information, addressing the need to build an effective national
surveillance system'? to monitor trends and patterns of change
over time, guiding health interventions.

Therefore, our aim is to describe the national prevalence
estimates of active and SB in Portuguese youth between 6 and 14
years old using data from National Food, Nutrition and Physical
Activity Survey (IAN-AF).'3

Methods

In the scope of the IAN-AF survey, a representative sample of the
Portuguese population from 3 to 84years old was selected by
multistage sampling, stratified by geographical region (NUTS II),
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using as a sampling frame the national health registry. A total of
6553 individuals (participation rate among eligible: 33.4%,
52.6% in children) accepted the first face-to-face interview using
computer-assisted personal interviewing (CAPI) from October
2015 to September 2016. Detailed information is described
elsewhere.'?

For our analysis, 719 participants (368 girls, 50.3%) aged 6 to
14 years with information on AOP and SB were included, and
592 (304 girls, 50.3%) completed PA diaries. The e-module
“Move” from an electronic platform (You eAT & Move) assisted
PA data collection and management.

Socioeconomic data

Datasets from the National Health registries allowed to collect
age and gender. The difference between the assessment date and
birth determined participants’ age.

Educational level defined as the highest number of completed
school years of one of the parents was collapsed into 3 categories:
less than secondary; secondary and post-secondary; and tertiary
education.

Participants were allocated to the statistical Geographical
Units — NUTS II (North, Centre, Lisbon Metropolitan Area,
Alentejo, Algarve, Madeira, Azores) of their Primary Health Care
Unit.

PA and sedentary time

A self-report activity diary with a grid dividing each day (24 h)
into 15 minutes’ periods, adapted from Bouchard 3-days Activity
diary,'* was used to assess PA and SB.

Parents (6-9 years) or children (10-14 years) reported the
primary activity performed in each — 15-minute interval over 2
consecutive weekdays and 2 weekend days. Each activity was
converted into metabolic ratios of expended energy as suggested
in the PA compendium.'® Energy expenditure was estimated by
multiplying the related metabolic equivalent of task (MET) by the
time spent in each activity (min/day) and individual daily
expenditure was computed as the mean expenditure of the 4-day
diaries. MVPA was defined as >3 METs.'®

TV time, AOP, and structured PA

TV time, AOP, and structured PA (SPA) were assessed by
questionnaire. Parents (6-9 vyears) or children (10-14 years)
were asked: in an average week/weekend day how much time
“does your children/do you” spend watching TV; playing actively
(eg, playing in the park, playing soccer, riding a bike, running, and
walking outside).” The possible answers were: none, <15 minutes;
30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, and >6
hours. SPA was accessed by a yes or no question: “Do you take part
in regular physical activity or sports?.”

Ethics

Ethical approval was obtained from the National Commission
for Data Protection, the Ethical Committee of the Institute of
Public Health of University of Porto, and from the Ethical
Commissions of each Regional Administrations of Health.
Written informed consent was obtained for all participants
according to the Ethical Principles for Medical Research
involving human subjects expressed in the Declaration of
Helsinki'” and the national legislation. As our sample was
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composed of children and adolescents, written agreements from
the parents were required. The participants with 10 or more years
old were asked to sign the consent form together with their legal
representative. Documents with identification data were treated
separately and stored in a different dataset.

Statistics

Multistage complex sample design weighted estimates according
to Portuguese population distribution by age, sex, and
geographical region. Variables of interest were evaluated by
sex, age group, parents’ education, and geographical regions.
Differences in mean MVPA time/day and mean sedentary time/
day between groups were tested using one-way analysis of
variance. The x-test evaluated differences between groups in the
prevalence of achieving >60 min/day of MVPA, >60 min/day of
AOQP, participation in SPA, and prevalence of watching TV >2h/
day.

Logistic regression was conducted to analyze associations
between children’s characteristics and healthy behaviors with
achieving >60 min/day in MVPA and with participation in SPA.

The association between engagement in >60 min/day in MVPA
and participation in SPA with socioeconomics and healthy
behaviors were evaluated using weighted logistic regressions,
obtaining crude and adjusted odds ratio (OR). Gender, age
group, and parents’ education (model 2), as well as sleep hours
and quantiles of energy intake (model 3) and sleep hours and
Body mass index (BMI) categories (model 3) were included as
confounders. Given that only 1.2% of the participants were
underweight, we combined underweight and normal weight in 1
category for statistical reasons.

A significance level of 5% and independence between
observations were assumed. Analyses were performed in 2018
in R software (The R Project for Statistical Computing), using the
library “survey.”

Results

The information of 719 participants was recorded using the
questionnaire, and 592 participants using diaries. Approximately
half of the children were of each gender and around 60% were
between 10 and 14years old. The most prevalent parental
education was secondary and post-secondary education (47.1%)
and only 15% had less than secondary education. The
distribution of the sub-sample characteristics was similar to
the total sample (Table 1).

The prevalence of Portuguese children accomplishing >60 min/
day of MVPA (Table 2) at a national level is 54.4% (95%CI:
47.4-61.3). Significant differences were found between age
groups with 61.5% (95%CIL: 52.5-70.6) of 5-9years old vs
50.1% (95%CI: 41.7-58.4) of the 10-14years old meeting PA
recommendations.

Average MVPA time was 84 minutes, lower in children with
less-educated parents (1.09 h; 95%CI: 0.77-1.41). Children from
more educated parents presented significantly higher participa-
tion on SPA (79% vs 39%).

Table 3 shows the distribution of meeting MVPA guidelines
according to geographical regions NUTs II. No significant
differences were found for achieving PA guidelines. However,
significant differences in MVPA time were found for NUTs II.
The North region reported about 1h/day (1.03h; 95%CI: 0.78-
1.28), while Azores had the highest MVPA time (2.16 h; 95%CI:
1.53-2.78).
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Characteristics of the children based on the total sample and in the sub-sample with physical activity diaries.

Total sample from 6 to 14 years old

Sub-sample with physical activity diaries

Estimated population

Estimated population

Sample size n % Sample size n %

Total 719 826,712 100.0% 592 826,869 100.0%
Gender

Girls 368 416,167 50.3% 304 416,167 50.3%

Boys 351 410,545 49.7% 288 410,702 49.7%
Ages

6-9 years old 302 319,193 38.6% 245 319,350 38.6%

10-14 years old 47 507,519 61.4% 347 507,519 61.4%
Region

North 110 274,689 33.2% 71 274,689 33.2%

Centre 137 164,338 19.9% 126 164,338 19.9%

Lisbon 101 238,890 28.9% 94 238,890 28.9%

Alentejo 80 56,958 6.9% 76 56,958 6.9%

Algarve 83 41,940 51% 76 41,940 51%

Madeira 102 24,225 2.9% 86 24,382 2.9%

Azores 106 25,672 3.1% 63 25,672 3.1%
Parents education

Less than secondary education 108 124,042 15.0% 73 124,042 15.0%

Secondary and post-secondary education 356 389,710 47.1% 298 389,711 471%

Tertiary education 255 312,960 37.9% 221 313,116 37.9%

AOQOP for >60 min/day was reported by 72.2% ofchildren. AOP
decreases significantly with age from 84% (95%CI: 76.5-91.5) at
6-9years old to 64.8% (95%CIL: 59-70.6) at 10-14years on
weekdays and even markedly on weekends [94.3% (95%CIL:
90.8-97.8) vs 68.7% (95%CI: 62.2-75.1)]. Differences across

regions were found on AOP on weekdays as Lisbon Metropolitan
area had a prevalence of 87.8% (95%CIL: 82.0-93.7), signifi-
cantly higher than North, Center, Algarve, or Madeira.

The prevalence of SPA was 60.34% (95%CI: 55.3-65.4) and
no differences for gender, age groups, or across regions were

Active and sedentary habits at national level stratified by gender, age group, and parents’ education.

Gender Age Parents’ education
Less than Secondary and
Total Girls Boys Pvalue 6-9years 10-14years Pvalue secondary post-secondary Tertiary P value
Physical activity
MVPA time (= 3MET/h, in hours)
mean 1.40 1.29 1.52 .088 1.53 1.31 .084 1.09 1.44 1.38 .027
95%Cl (1.22-1.57) (1.08-1.50) (1.29-1.74) (1.33-1.73) (1.10-1.53) (0.77-1.41)  (1.19-1.68)  (1.15-1.62)
> 60 min/MVPA (> 3MET/h) .
% 54.4 50.7 58.4 161 61.5 50.1 034" 39.7 54.9 55.1 278
95%Cl (47.4-61.3) (41.1-60.3) (50.6-66.2) (52.5-70.6) (41.7-58.4) (24.5-54.9) (46.4—63.4) (44.2—66.1)
> 60min Active outdoor play
Weekdays % 722 70.3 74.2 433 84.0 64.8 001" 74.6 711 727 .878
95%Cl (67.7-76.7) (64.0-76.5) (67.2—81.3) (76.5-91.5) (59.0-70.6) (62.9-86.3)  (64.9-77.3)  (64.6-80.7)
Weekends % 786 749 823 062 94.3 687 <0017 728 778 81.9 395
95%Cl (74.5-82.6) (69.4-80.3) (76.7-88.0) (90.8-97.8) (62.2-75.1) (61.7-83.8)  (71.5-84.0)  (74.7-89.0)
Structured physical activity
% 60.3 57.6 63.1 244 62.0 59.3 618 39.0 51.8 79.5 <001
95%Cl (55.3-65.4) (50.4-64.9) (56.6—69.6) (63.5-70.5) (53.1-65.5) (26.8-51.3)  (45.3-58.3)  (73.0-85.9)
Sedentary behavior
Sedentary time (< 1.6 MET/h, in hoursf* .
mean  6.85 6.48 726 0017 590 742 <001™" 764 6.77 6.78 055
95%Cl (6.54-7.16) (6.09-6.87) (6.87-7.65) (5.51-6.29) (7.02-7.82) (6.90-8.39)  (6.42-7.11)  (6.24-7.31)
> 120min TV time
Weekdays % 34.8 30.0 39.6 043" 345 35.0 .904 424 379 279 .065
95%Cl (28.9-40.7) (22.8-37.3) (32.2-47.1) (27.3-41.7) (27.8-42.2) (28.0-56.8)  (30.0-45.9)  (21.0-34.8)
Weekends % 71.3 67.5 751 167 74.7 69.1 .2b5 75.7 734 66.9 .392
95%Cl (65.4-77.2) (59.4-75.7) (67.6-82.5) (68.0-81.4) (61.3-77.0) (62.3-89.1)  (66.0-80.7)  (58.3-75.6)

Boldface indicates statistical significance (‘P<.05, ~P<.01, " P<.001).

Cl, confidence interval, 95%; MVPA: moderate to vigorous physical activity; TV, television.

#Sedentary time (excluding sleeping time and class time).
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Active and sedentary habits of the Portuguese children, stratified by region (NUT Il).

North Centre Lishon MA Alentejo Algarve Madeira Azores P value

Physical activity

MVPA time (> 3MET/h, in hours)
Mean 1.03 1.36 1.44 1.82 1.91 1.76 2.16 0217
95%Cl (0.78-1.28) (0.96-1.77) (1.07-1.82) (1.45-2.19) (1.39-2.44) (1.17-2.35) (1.53-2.78)

> 60 min/MVPA" (> 3MET/)

% 43.7 51.4 57.5 67.3 66.1 67.6 75.9 115

95%Cl (28.4-58.9) (38.6-64.1) (43.0-72.0) (59.2—75.4) (50.4-81.7) (51.3-84.0) (66.4-85.5)

> 60min Active outdoor play B

Weekdays % 58.5 70.9 87.8 85.7 64.3 68.1 69.0 <001
95%Cl (48.1-69.0) (63.9-77.8) (82.0-93.7) (78.2-93.2) (46.9-81.7) (59.8-76.3) (52.9-85.2)

Weekends % 78.6 7.3 81.1 89.9 82.0 68.5 80.5 157
95%Cl (70.2-87.1) (63.4-79.1) (73.4-88.8) (82.4-97.4) (73.9-90.1) (56.2-80.7) (66.0-95.1)

Structured physical activity

% 634 57.6 56.3 61.6 735 61.8 56.8 412

95%Cl (655.6-71.3) (48.8-66.5) (43.0-69.6) (50.8-72.5) (64.0-83.0) (55.6-67.9) (563.5-60.1)

Sedentary behavior

Sedentary time (< 1.6 MET/h, in hoursf*
mean 6.32 6.47 7.64 6.93 6.15 7.03 7.26 007"
95%Cl (5.74-6.90) (6.02-6.92) (6.88-8.39) (6.45—7.40) (5.77-6.54) (6.33-7.73) (6.52-8.00)

> 120min TV time

Weekdays % 27.7 339 39.3 42.0 36.4 45.3 45.7 .304
95%Cl (17.8-37.6) (23.6-44.3) (24.9-53.8) (30.3-53.8) (20.5-52.2) (37.3-53.3) (40.2-51.1)

Weekends % 69.3 77.3 67.6 76.5 79.0 68.6 67.4 491
95%Cl (65.7-82.8) (72.2-82.4) (65.5-79.7) (65.3-87.6) (70.1-87.8) (63.4-73.8) (65.9-79.0)

Boldface indicates statistical significance (P<.05, "P<.01, ™" P< .001).

Cl, confidence interval, 95%; MA, metropolitan area; MVPA, moderate-to-vigorous physical activity; TV, television.

@Sedentary time (excluding sleeping time and class time).

found. However, 79.4% (95%CI: 73-85.9) of children from
parents with tertiary education, significantly higher than 51.78%
(95%CI: 45.3-58.3) from parents with secondary and 39.04%
(95%ClI: 26.8-51.3) less than secondary education were involved
in SPA.

Portuguese children spent ~7h/day in SB (excluding sleep
and school time). Sedentary time (<1.6 MET/h), was higher in
boys (7h 15 min; 95%CI: 6.87-7.65) compared to girls (6h 30
min; 95%CIL: 6.09-6.87) and increased with age from around
6 h/day in the younger group to 7h 25 min/day in the older group.
Significant differences between regions (P-value=.007) were also
found. Participants from Lisbon metropolitan area reported more
SB (7h 38 min) while participants from Algarve spent the lowest
time in SB (6h 10 min).

The prevalence of >2h/day watching TV on weekends is
71.3% (95%CI: 65.4-77.2) while on weekdays is 34.8% (95%
CI: 28.9-40.7). About 40% (95%CI: 32.2-47.1) of boys spent
>2h/day watching TV on weekdays, marginally different from
30% (95%CI: 22.8-37.3) reported in girls.

Association between children’s characteristics and healthy
behaviors with achieving >60min/day in MVPA and with SPA
are presented in Tables 4 and 3, respectively. The crude models
show age as the only significant predictor for achieving MVPA
recommendations. After adjusting for gender, parent’s education,
sleep hours, and BMI, older participants had 50% lower odds of
achieving MVPA recommendations than their younger peers
(OR, 0.50; 95%CI: 0.32-0.80).

Table 5 shows that children from parents with tertiary
education were more likely to participate in SPA (OR: 6.04; 95%
CI: 3.15-11.58). In addition, sleeping at least 11h/day was
associated with lower odds of SPA in about 70% (OR:0.27; 95%
CI: 0.14-0.53) compared with peers sleeping <9.5 h. Results also

show that boys have higher odds of participating in SPA than
girls (OR, 1.71; 95%CI: 1.02-2.88). Moreover, the association
between energy intake and SPA is not linear. Only those classified
in the third quartile of intake were significantly more active
compared to those in the first quartile (OR, 2.20; 95%CI: 1.09-
4.45).

Discussion

This study describes the prevalence of PA, AOP, and SB among a
nationally representative sample of Portuguese children (6-14
years). Data provide updated estimates and novel information to
enlighten research and public policies promoting healthy
behaviors.

Our findings show that regardless of gender or age group,
almost half of the youth failed to meet PA recommendations.
Second, there is a substantial decrease in active behaviors but also
an increase in SB with age, which may represent 2 cumulated risk
factors for illness. Third, on weekends where youngsters are
commonly engaged in less PA,'® a huge percentage (>70%) of
participants exceeded recommended TV time although the
guidelines limiting sitting for extended periods.®

Overall, the prevalence of spending >60 minutes in MVPA/day
in 6-14 years old was 54.4%, representing an average of 84
minutes in MVPA. Moreover, as well-established in the
literature,'® accomplishing PA guidelines significantly decreases
with age. Meeting PA guidelines were also associated with energy
intake, which may be due to the higher energy requirements of
these activity intensities.

Comparing to 2012 data, where 36 % of 10-11 years and only
17% of 12-13 years old attained PA guidelines,'® our results
suggest an increase in overall PA levels among Portuguese youth.
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Associations between achieving MVPA recommendations, with socioeconomic and health-related indicators of Portuguese children.

> 60 min/MVPA n (%) Model 1° OR (95%Cl) Model 2' OR (95%Cl) Model 3° OR (95%Cl) Model 4° OR (95%CI)

Gender

Girls 171 (50.7) Ref

Boys 190 (58.4) 1.30 (0.85, 1.99)
Age group

6-9 years old 168 (61.5) Ref

10-14 years old 193 (50.1) 0.55 (0.35, 0.84)
Parents education

Less than secondary education 37 (39.7) Ref

Secondary and post-secondary education 181 (54.9) 1.98 (1.00, 3.92)

Tertiary education 143 (55.1) 2.02 (0.92, 4.43)
Living with both parents

No 56 (53.6) Ref

Yes 305 (54.5) 0.93 (0.50, 1.74)
Region type

Mostly urban 263 (52.8) Ref

Moderately urban 54 (58.6) 1.41 (0.63, 3.19)

Mostly rural 43 (59.3) 1.29 (0.60, 2.76)
BMI category

Underweight/normal weight 235 (55.7) Ref

Pre-obesity 82 (50.8) 0.79 (0.50, 1.24)

Obesity 44 (57.0) 1.00 (0.45, 2.22)
Sleep hours

<9.5 h/night 60 (51.3) Ref

9.5-11 h/night 215 (65.0) 1.16 (0.69; 1.95)

>11 h/night 86 (55.5) 1.19 (0.58; 2.44)
5/day fruits and vegetables

No 275 (52.0) Ref

Yes 86 (61.4) 1.49 (0.81, 2.73)
Energy (quartiles of intake)

1 (lower intake) 82 (48.1) Ref

2 87 (50.5) 1.17 (0.55, 2.48)

3 96 (62.2) 1.51(0.73, 3.11)

4 (higher intake) 96 (54.9) 1.28 (0.59, 2.77)

Ref
1.41 (0.94, 2.13)

Ref
1.32 (0.88, 1.98)

Ref
1.42 (0.94; 2.15)

Ref
0.52 (0.33, 0.82)

Ref
0.50 (0.31, 0.78)

Ref
0.50 (0.32; 0.80)

Ref
1.84 (0.93, 3.61)
1.77 (0.82, 3.82)

Ref
1.82 (0.95, 3.49)
1.77 (0.82, 3.78)

Ref
1.85 (0.93; 3.70)
1.81 (0.82; 3.99)

Ref
0.83 (0.45, 1.54)

Ref
0.84 (0.46, 1.51)

Ref
0.83 (0.45; 1.53)

Ref
1.28 (0.60, 2.74)
1.37 (0.61, 3.10)

Ref
1.30 (0.60, 2.83)
1.45 (0.62, 3.37)

Ref
1.36 (0.64; 2.90)
1.45 (0.65; 3.21)

Ref
0.77 (0.46, 1.27)
1.01 (0.46, 2.23)

Ref
0.78 (0.47, 1.30)
1.02 (0.46, 2.25)

Ref
0.77 (0.46; 1.27)
1.01 (0.46; 2.24)

Ref
1.05 (0.61; 1.83)
0.99 (0.49; 2.02)

Ref
1.13 (0.65, 1.96)
1.05 (0.52, 2.11)

Ref
1.07 (0.61; 1.88)
0.99 (0.49; 2.02)

Ref
1.37 (0.73, 2.55)

Ref
1.26 (0.69, 2.29)

Ref
1.26 (0.67; 2.35)

Ref
1.13 (0.52, 2.49)
1.56 (0.73, 3.32)
1.49 (0.68, 3.26)

Ref
1.12 (0.50, 2.50)
1.58 (0.75, 3.31)
1.50 (0.69, 3.29)

Ref
1.15 (0.52, 2.57)
1.66 (0.78, 3.53)
1.55 (0.70, 3.42)

Boldface indicates statistical significance.

BMI, body mass index; MVPA, moderate-to-vigorous physical activity.

" Crude model.

“Model adjusted to gender, age, and parents’ education.

*Model adjusted to gender, age, parents’ education, sleep hours, and energy intake.
% Model adjusted to gender, age, parents’ education, sleep hours, and BMI categories.

This is consistent with HSBC 2014 Report showing that youth
engaging in PA for >3 times/week increased from 46.7% in 2006
to 51% in 2014.8 Still, almost half of youngsters are failing to
reach recommended MVPA levels and may be missing its health
benefits. The 2013-2014 HBSC survey’ showed that at age 11
only 16% of girls and 26 % of the boys, in Portugal, reported 60
min/day in MVPA while at 13 the percentage declined for girls
(6%) and staged for boys (25%), corroborating our age decline.
Similarly, the WHO Global Health Observatory reported 86.7%
of 11-17years old in Portugal did not attain sufficient PA.>°
Differences found between studies may be due to the diverse age
groups considered in each research as PA levels decrease with
age;"” it may also be due to the diversity of measurement methods
employed and outcomes studied that partially explain these
inconsistencies. MVPA is likely to be more sporadic and less
memorable and quantifiable, especially in children, and therefore
underestimated when self-reported compared to objective
measures. Moreover, as data in previous studies are not
nationwide representative environmental factors such as weather
or infrastructures may influence the results.

The importance of AOP is well stated by Active Healthy Kids
Global Alliance and WHO;?° and its surveillance is crucial for

guiding future strategies and interventions because it can reflect the
time spent with electronic devices indoors.** Time spent outdoor is
a consistent predictor of PA in youth.>? When children engage in
AQP, they are likely to get more MVPA than during organized
activities.® Despite few studies were conducted on this topic there
seems to be a decline in outdoor activities over time.>> Nonetheless,
consistent data on this behavior is still missing worldwide.

Our study is the first to report the national prevalence of AOP.
A large percentage of children engaged in >60 min/day AOP on
weekdays (72%) and on weekends (78%) and this may help
explain the results found for MVPA, as these variables are
commonly associated.”* Likely as MVPA, the prevalence of
spending >60min/day in AOP markedly declines with age.
Reports from Australia show almost 70% of primary school
children (7-12years) and 50% of secondary school students (12—
16) participate in AOP including any non-organized activity of
moderate (eg, bike riding and skateboarding) or vigorous-
intensity (eg, running, playing tag, or chase).?® Belgium’s Report
Card on PA accounts for 80% of 6-9years old and 26 % to 29%
at 10-17years old engaging in AOP.>® Other findings support
our data showing more time spent outdoors on weekends than
weekdays?” despite a systematic review found opposing results.'®
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Associations between participation in SPA with socioeconomic and health-related indicators of Portuguese children.

Structured PA n (%) Model 1" OR (95%Cl) Model 2 OR (95%Cl) Model 3° OR (95%Cl) Model 4° OR (95%CI)

Gender

Girls 215 (56.6) Ref

Boys 226 (63.1) 1.26 (0.86; 1.85)
Age group

6-9 years old 188 (62.0) Ref

10-14 years old 253 (59.3) 0.89 (0.57; 1.39)
Parents education

Less than secondary education 43 (39.0) Ref

Secondary and post-secondary education 198 (51.8) 1.68 (0.97; 2.91)

Tertiary education 200 (79.5) 6.04 (3.15; 11.58)
Living with both parents

No 68 (52.7) Ref

Yes 373 (62.3) 1.48 (0.79; 2.78)
Region type

Mostly urban 321 (62.2) Ref

Moderately urban 65 (54.9) 0.74 (0.44; 1.25)

Mostly rural 39 (52.5) 0.67 (0.38; 1.19)
BMI category

Underweight/normal weight 271 (60.2) Ref

Pre-obesity 111 (61.8) 1.07 (0.61; 1.87)

Obesity 56 (56.7) 0.87 (0.50; 1.52)
Sleep hours

<9.5 h/night 70 (70.4) Ref

9.5-11 h/night 225 (63.8) 0.74 (0.39; 1.43)

>11 h/night 65 (39.3) 0.27 (0.14; 0.53)
5/day fruits and vegetables

No 346 (58.2) Ref

Yes 95 (67.6) 1.50 (0.94; 2.40)
Energy (quartiles of intake)

1 (lower intake) 96 (55.7) Ref

2 108 (61.8) 1.34 (0.72, 2.48)

3 123 (66.6) 1.58 (0.83, 3.02)

4 (higher intake) 114 (57.4) 1.08 (0.59, 1.98)

Ref
1.39 (0.91; 2.14)

Ref
1.01 (0.63; 1.63)

Ref
1.69 (0.98; 2.92)

6.25 (3.33; 11.73)

Ref
1.49 (0.75; 2.97)

Ref
0.88 (0.51; 1.53)
0.79 (0.42; 1.47)

Ref
1.06 (0.62; 1.84)
1.02 (0.55; 1.91)

Ref
0.79 (0.39; 1.61)
0.30 (0.15; 0.59)

Ref
1.13 (0.68; 1.88)

Ref
1.50 (0.78, 2.88)
1.76 (0.91, 3.40)
1.16 (0.65, 2.08)

Ref
1.65 (0.98; 2.79)

Ref
1.09 (0.58, 2.06)

Ref
2.33 (1.21, 4.48)
8.68 (4.10, 18.38)

Ref
1.30 (0.63, 2.68)

Ref
0.88 (0.50, 1.55)
0.79 (0.39, 1.58)

Ref
1.14 (0.65, 2.02)
0.86 (0.41,1.78)

Ref
0.86 (0.41, 1.80)
0.30 (0.14, 0.63)

Ref
1.25 (0.65, 2.41)

Ref
1.13 (0.56, 2.27)
2.20 (1.09, 4.44)
1.24 (0.64, 2.38)

Ref
1.71 (1.02; 2.88)

Ref
1.10 (0.60; 2.03)

Ref
2.41 (1.24; 4.69)
8.28 (3.95; 17.37)

Ref
1.3 (0.62; 2.72)

Ref
0.81 (0.45; 1.48)
0.81 (0.37; 1.74)

Ref
1.15 (0.65; 2.04)
0.91 (0.43; 1.89)

Ref
0.79 (0.39; 1.6)
0.30 (0.15; 0.58)

Ref
1.30 (0.66; 2.55)

Ref
1.13 (0.56, 2.26)
2.20 (1.09, 4.45)
1.27 (0.64, 2.49)

Boldface indicates statistical significance.

BMI, body mass index; SPA, structured physical activity.

“Crude model.

" Model adjusted to gender, age, and parents’ education.

*Model adjusted to gender, age, parents’ education, sleep hours, and energy intake.
% Model adjusted to gender, age, parents’ education, sleep hours, and BMI categories.

Our findings may result from children having more freedom of
choice on weekends than during the structured school day.
Therefore, actions should be taken during school days and hours
to allow children to spend recess time outside, increasing AOP
and unstructured PA, and decrease sitting time. One of the few
Portuguese studies on AOP showed that socioeconomic position
can influence children’s time spent in outdoor activities, especially
on the weekends.”® However, our data found no significant
differences for parental education, as a proxy for socioeconomic
status (SES).

SPA was reported by about 60% of the children. Participation
in SPA and average MVPA time increased with higher parental
education. Besides time consuming, SPA may imply a fee payment
and other costs related to equipment and transportation that may
prevent participation from lower SES.?® Given the decline in AOP
with age and the increase in SB, SPA may be the only opportunity
to accumulate activity.>®> When searching for predictors of SPA
targeting children’s interests and specificities our results showed
that being a boy from parents with secondary or tertiary
education increased the odds of participating in SPA while
sleeping >11h/day decreases these chances when compared to
sleep <9.5h/day. This is worth exploring in future research.

However, one can speculate that SPA is time-consuming and that
training hours, typically on weekdays evening and weekend
mornings, restrict the time available to sleep. Other findings also
showed that more active children have shorter total sleep time
than less active children.*®

Excluding school hours and sleep time, Portuguese youth
spend on average 6h 50 min/day being sedentary, and become
more sedentary as they get older (7 h 25 min), which is in line with
worldwide trends demonstrating an increase in SB during the
transition from primary to secondary school.®! This is of
relevance given the strong evidence of a relationship between SB
and increased risk for obesity and the moderate evidence that
links SB to total cholesterol, lower self-esteem, social problems,
and low physical fitness in youth.>* In line with our results, a
survey from 5 European countries estimates children are
spending approximately 8 h/day in SB** and objective data from
a national study (including school hours) found that 10-11 years
old spend more than 8h on SB and more than 9h at 14-15
years.'® This is alarming as it is one of the highest values found
worldwide in this population.

TV viewing was used as a proxy measure for SB as it is the main
screen-based behavior and is associated with adverse health
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outcomes independent of MVPA.?* According to our results,
excess TV viewing is markedly common, particularly on
weekends (71.3%) and would be even more concerning if we
had accounted for other electronic devices. Surveillance data
from developed countries similarly report a substantial propor-
tion of youngsters to exceed screen time,”' making this behavior
an important target for interventions. Nonetheless, new insights
reveal a possible change in screen time use given the potential of
active video games to increase PA.>*

Gender differences were observed as boys spent more time in
SB than girls. Boys also exceeded more frequently 2h of
television on weekdays, which is not surprising as both
behaviors may occur concurrently. Consistent with our findings,
research shows boys are typically more engaged in TV viewing®’
and other screen-based activities.” However, studies on gender
differences present mixed findings on tracking SB across the
lifespan.®!

Strengths and limitations

This is the first national representative information on PA and SB
on children under 9years and on AOP providing relevant
information for policymakers and health researchers. In addition,
the activity diary is a strength compared to questionnaires that
may not capture all activity dimensions. Limitations include the
study’s cross-sectional nature that does not enable to make strong
inferences on determinants of the studied behaviors. Misreport-
ing energy intake given its self-reported nature.>® SPA and TV
time were also self-reported, moreover, parents reported younger
children’s®™ activities but they can be unaware of the activities
undertaken during school hours.

Conclusions

Almost half of the children failed to achieve MVPA recom-
mendations whereas 71% exceeded 2 hours of TV on weekends,
suggesting the urgency of intervention measures at a national
level. As region of residence, parental education, gender, and age
were significantly related either with active and SB, strategies
focusing on reducing SB and promoting activity should consider
individual, social, and environmental factors.

Acknowledgments

The authors are grateful to all participants and technical staff
who were involved in data collection procedures namely the IAN-
AF Consortium: Carla Lopes, Andreia Oliveira, Milton Severo —
Faculty of Medicine, University of Porto; Duarte Torres, Sara
Rodrigues — Faculty of Nutrition and Food Sciences, University of
Porto; Elisabete Ramos, Sofia Vilela — EPIUnit, Institute of Public
Health, University of Porto; Sofia Guiomar, Luisa Oliveira —
National Health Institute Doutor Ricardo Jorge; Violeta Alarcdo,
Paulo Nicola — Institute of Preventive Medicine and Public
Health, Faculty of Medicine, University of Lisbon; Jorge Mota —
CIAFEL, Faculty of Sports, University of Porto; Pedro Teixeira —
Faculty of Human Kinetics, CIPER, University of Lisbon, Simio
Soares — SilicoLife, Lda, Portugal; Lene Frost Andersen, Faculty
of Medicine University of Oslo.

The project had institutional support from the General
Directorate of Health (DGS), the Regional Health Administra-
tion Departments, the Central Administration of the Health
System (ACSS), and from the European Food Safety Authority
(CFT/EFSA/DCM/2012/01-C03).

www.portobiomedicaljournal.com

Funding

This study was conducted in the context of the IAN-AF, National
Food, Nutrition and Physical Activity Survey funded by the
EEAGRANTS programme-initiatives in Public Health (EEA-
GRANTS PT06_00088SI3). AP and JM were supported by
grants: FCT: UID/DTP/00617/2019 and AP by SFRH/BPD/
105071/2014.

Conflicts of interest

The authors declare no conflicts of interest.

References

[1] World Health OrganizationGlobal Action Plan for the Prevention and
Control of Noncommunicable Diseases. Geneva, Switzerland: World
Health Organization; 2013.

[2] Poitras V], Gray CE, Borghese MM, et al. Systematic review of the
relationships between objectively measured physical activity and health
indicators in school-aged children and youth. Appl Physiol Nutr Metab.
2016;41(6 Suppl. 3):S197-S239.

[3] Janssen L. Active play: an important physical activity strategy in the fight
against childhood obesity. Can ] Public Health. 2014;105(1):e22—-€27.

[4] Tremblay MS, LeBlanc AG, Kho ME, et al. Systematic review of
sedentary behaviour and health indicators in school-aged children and
youth. Int | Behav Nutr Phys Act. 2011;8:98.

[5] Lou D. Sedentary Behaviors and Youth: Current Trends and the Impact
on Health. San Diego, CA: Active Living Research; 2014.

[6] Tremblay MS, Carson V, Chaput JP, et al. Canadian 24-hour movement
guidelines for children and youth: an integration of physical activity,
sedentary behaviour, and sleep. Appl Physiol Nutr Metab. 2016;41(6
Suppl 3):5311-5327.

[7] World Health OrganizationGlobal Recommendations on Physical Activity
for Health. Geneva, Switzerland: World Health Organization; 2010.

[8] Matos MG, Simdes C, Camacho I, Reis M, Social EA. HBSC — A SAUDE
DOS ADOLESCENTES PORTUGUESES EM TEMPOS DE RECES-
SAO. 2015.

[9] World Health Organization. Growing up unequal: gender and
socioeconomic differences in young people’s health and well-being.
Health Behaviour in School-aged Children (HBSC) study: International
report from the 2013/2014 survey. Copenhagen, WHO Regional Office
for Europe; 2016. Contract No.: 7.

[10] Baptista F, Santos DA, Silva AM, et al. Prevalence of the Portuguese
population attaining sufficient physical activity. Med Sci Sports Exerc.
2012;44(3):466-473.

[11] Andersen LB, Harro M, Sardinha LB, et al. Physical activity and clustered
cardiovascular risk in children: a cross-sectional study (The European
Youth Heart Study). Lancet. 2006;368(9532):299-304.

[12] Mota J, E Silva MJ, Raimundo AM, Sardinha LB. Results from
Portugal’s 2016 report card on physical activity for children and youth. J
Phys Act Health. 2016;13(11 Suppl 2):5242-5245.

[13] Lopes C, Torres D, Oliveira A, et al. National food, nutrition, and
physical activity survey of the Portuguese general population: protocol
for design and development. JMIR Res Protoc. 2018;7(2):e42.

[14] Bouchard C, Tremblay A, Leblanc C, Lortie G, Savard R, Theriault G. A
method to assess energy expenditure in children and adults. Am J Clin
Nutr. 1983;37(3):461-467.

[15] Ridley K, Ainsworth BE, Olds TS. Development of a compendium of
energy expenditures for youth. Int ] Behav Nutr Phys Act. 2008;5:45.

[16] Norton K, Norton L, Sadgrove D. Position statement on physical activity
and exercise intensity terminology. J Sci Med Sport. 2010;13(5):496-502.

[17] World Medical AssociationWorld Medical Association Declaration of

Helsinki ethical principles for medical research involving human

subjects. JAMA. 2013;310(20):2191-2194.

Brooke HL, Corder K, Atkin AJ, van Sluijs EM. A systematic literature

review with meta-analyses of within- and between-day differences in

objectively measured physical activity in school-aged children. Sports

Med (Auckland, NZ). 2014;44(10):1427-1438.

Cooper AR, Goodman A, Page AS, et al. Objectively measured physical

activity and sedentary time in youth: the International children’s

accelerometry database (ICAD). Int ] Behav Nutr Phys Act. 2015;12:113.

[20] World Health OrganizationReport of the Commission on Ending Childhood
Obesity. Geneva, Switzerland: World Health Organization; 2016.

[18

[19


http://www.portobiomedicaljournal.com

Pizarro et al. Porto Biomed. J. (2022) 7:1

[21] Louv R. Last Child in the Woods: Saving Our Children From Nature-
Deficit Disorder. Chapel Hill, NC: Algonquin Books; 2008.

[22] Gray C, Gibbons R, Larouche R, et al. What is the relationship between
outdoor time and physical activity, sedentary behaviour, and physical
fitness in children? A systematic review. Int ] Environ Res Public Health.
2015;12(6):6455-6474.

[23] Bassett DR, Lee IM. Trends in physical inactivity. Am ] Med. 2015;128
(5):e21.

[24] Stone MR, Faulkner GEJ. Outdoor play in children: associations with
objectively-measured physical activity, sedentary behavior and weight
status. Prevent Med. 2014;65:122-127.

[25] Hands B, Parker H, Glasson C, Brinkman S, Read H. Physical Activity
and Nutrition Levels in Western Australian Children and Adolescents:
Active Play (Key Findings Fact Sheet). Perth, Western Australia: Western
Australian Government; 2004.

[26] Wijtzes A, Verloigne M, Mouton A, et al. Results from Belgium’s 2016
report card on physical activity for children and youth. ] Phys Act Health.
2016;13(11 Suppl 2):S95-5103.

[27] Cleland V, Crawford D, Baur LA, Hume C, Timperio A, Salmon J. A
prospective examination of children’s time spent outdoors, objectively
measured physical activity and overweight. Int ] Obes. 2008;32:1685.

[28] Mota ], Silva-Santos S, Santos A, Seabra A, Duncan M, Vale S. Parental
education and perception of outdoor playing time for preschoolers. Mot
Rev de Educ Fis. 2017;23.

Porto Biomedical Journal

[29] Somerset S, Hoare DJ. Barriers to voluntary participation in sport for
children: a systematic review. BMC Pediatr. 2018;18(1):47.

[30] Williams SM, Farmer VL, Taylor BJ, Taylor RW. Do more active
children sleep more? A repeated cross-sectional analysis using accel-
erometry. PLoS One. 2014;9(4):e93117.

[31] Pearson N, Haycraft E, Johnston PJ, Atkin AJ. Sedentary behaviour
across the primary-secondary school transition: a systematic review. Prev
Med. 2017;94:40-47.

[32] de Rezende LFM, Rodrigues Lopes M, Rey-Lopez JP, Matsudo VKR,
Luiz ODC. Sedentary behavior and health outcomes: an overview of
systematic reviews. PLoS ONE. 2014;9(8):e105620.

[33] Verloigne M, Van Lippevelde W, Maes L, et al. Levels of physical activity
and sedentary time among 10- to 12-year-old boys and girls across 5
European countries using accelerometers: an observational study within
the ENERGY-project. Int ] Behav Nutr Phys Act. 2012;9:34.

[34] Lu AS, Kharrazi H, Gharghabi F, Thompson D. A systematic review of
health videogames on childhood obesity prevention and intervention.
Games Health J. 2013;2(3):131-141.

[35] Atkin AJ, Sharp SJ, Corder K, van Sluijs EM. International Children’s
Accelerometry Database CPrevalence and correlates of screen time in
youth: an international perspective. Am ] Prev Med. 2014;47(6):803-807.

[36] Dhurandhar NV, Schoeller D, Brown AW, et al. Energy balance
measurement: when something is not better than nothing. Int J Obes.
2015;39(7):1109-1113.



	Active and sedentary behaviors in youth (6-14 years old): Data from the IAN-AF survey (2015-2016)
	Introduction
	Methods
	Socioeconomic data
	PA and sedentary time
	TV time, AOP, and structured PA
	Ethics
	Statistics

	Results
	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgments
	Funding
	Conflicts of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents for Quad Graphics' Midland MI Facility.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


