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Adolescent; Objective: To analyze the agreement between two cutoff points for physical activity (300
Motor activity/criteria; and 420 minutes/week) and associated factors in youth.

Public health Methods: The study enrolled 738 adolescents of Londrina city, Parana, Southern Brazil. The

following variables were collected by a self report questionnaire: presence of moderate
to vigorous physical activity, gender, age, father and mother education level, with whom
the adolescent lives, number of siblings, physical activity perception, participation in
Physical Education classes, facilities available to physical activity practice and sedentary
behavior. Prevalence of physical activity between criterions were compared using
McNemar test and the agreement was analysed by Kappa index. Multivariate analysis
was performed using Poisson regression with robust variance adjustment was applied.
Results: The prevalence for physical activity was significantly different: 22,3% for 300
minutes/week and 12,8% for 420 minutes/week (p<0,05), but the agreement was strong
(k=0,82, p<0,001). The variables gender, father education, physical activity perception
and sedentary behavior were associated to physical activity in both analyzed criteria.
Participation in Physical Education class and facilities available to physical activity practice
were associated to physical activity only with 300 minutes/week cutoff point.
Conclusion: Caution is suggested regarding cutoffs use for physical activity in epidemiological
studies, considering they can result in differences in prevalence of physical activity and
its associated factors.
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PALAVRAS-CHAVE
Adolescente;
Atividade motora/
critério;

Salde publica

Concordancia entre dois pontos de corte para atividade fisica e fatores associados
em jovens

Resumo

Objetivo: Analisar a concordancia entre dois pontos de corte para atividade fisica (300
e 420 minutos/semana) e os fatores associados em jovens.

Métodos: Participaram do estudo 738 adolescentes da cidade de Londrina-PR, Brasil.
A pratica de atividade fisica em intensidade moderada a vigorosa e as variaveis sexo,
idade, escolaridade paterna e materna, com quem mora, nimero de irmaos, percepcao
de atividade fisica, participacdo nas aulas de educacao fisica, local para pratica de ati-
vidade fisica e comportamento sedentario foram coletadas por meio de um questionario.
A prevaléncia de atividade fisica entre os critérios foi comparada por meio do teste de
McNemar, a concordancia avaliada, por meio do indice Kappa, e a analise multivariada,
por meio da regressao de Poisson com ajuste robusto da variancia.

Resultados: A prevaléncia de atividade fisica foi significativamente diferente: 22,3% para
300 minutos/semana e 12,8% para 420 minutos/semana (p<0,05), e a concordancia foi
forte (k=0,82, p<0,001). As variaveis sexo, escolaridade paterna, percepcao de atividade
fisica e comportamento sedentario se associaram com a atividade fisica em ambos os
critérios analisados. A participacdo nas aulas de educacéao fisica e a disponibilidade de
locais para pratica se associaram apenas com o ponto de corte 300 minutos/semana.
Conclusées: Sugere-se cautela ao utilizar pontos de corte para atividade fisica em estu-
dos epidemiologicos, considerando que pode resultar em diferenca na prevaléncia de
atividade fisica e dos fatores a ela associados.

© 2014 Sociedade de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Todos

os direitos reservados.

Introduction

Physical activity has been investigated in different age
groups due to its positive association with health.” The
recommendation for physical activity for children and ado-
lescents is 60 minutes at a moderate-to-vigorous intensity,
at least five days a week, and performing more than this
daily can produce additional health benefits.2 Therefore,
active adolescents have a better cardiometabolic profile
and a higher degree of physical fitness related to health,
mental health, and nutritional status.3??

In Brazil, several epidemiological studies have been
performed to identify the prevalence and factors associ-
ated with physical activity among adolescents. The preva-
lence of physical activity >300 minutes/week in Brazilian
adolescents from different regions of the country ranges
from 14.5% to 50%.5'2 Due to the low prevalence of young
individuals who meet the recommendations of weekly
physical activity, several studies have sought to identify
factors associated with physical activity in this age group.
In general, the factors positively associated with physical
activity of young Brazilians are male gender,”% %' socio-
economic status,’ maternal and paternal education,® and
participation in physical education classes,” while seden-
tary behavior,”"'3 work,” age,’ and night study'? are fac-
tors negatively associated with physical activity.

Concerning the level of weekly activity by adolescents,
although there is a recommendation of performing moder-
ate to vigorous physical activity for 60 minutes daily, and
because performing 60 minutes daily produces additional
benefits,? studies have used 300 minutes/week as the cut-
off,6%11.12.14 35 well as 420 minutes/ week.>1315-1°

Nevertheless, it is not known whether using different cut-
offs for physical activity among young individuals results in
similar prevalence and factors associated to physical activity.

The absence of information that show the association
between the cutoff and the factors associated with physi-
cal activity have resulted in the use of different cutoffs in
epidemiological studies, a fact that hinders the interpreta-
tion of results.? Thus, the objectives of this study were: a)
to analyze the agreement between two cutoffs (300 and 420
minutes) regarding the prevalence of active young individu-
als, and b) to identify factors associated with physical activ-
ity in each cutoff.

Methods

This was a cross-sectional study of children and adolescents
from the public schools of the city of Londrina, state of
Parana, Brazil, carried out in the second quarter of 2012.
According to a survey by the Regional Education Center,
55,475 children and adolescents were enrolled from the
sixth grade of elementary school to the third year of high
school in the public schools of the city in 2012.

The probabilistic method was used to select the sample
by means of two clusters (school and series), stratified by
city region (North, South, East, West, and Central) and by
gender, performed in two stages. In the first stage, a school
was randomly selected from each region. Secondly, the
number of students in each school was evaluated, in order
to obtain the proportion that the region represents. No
participant had any physical or cognitive limitations that
could prevent performing the study procedures.
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To calculate the sample size, the following parameters
were used: population of 55,475 school children, preva-
lence of outcome 35%,” confidence interval of 95%, and
sampling error of 5%. Thus, the minimum required sample
size was 347 students. In order to increase the precision
of the estimates, given that the present study used com-
plex sampling, a design effect (D) of two was applied to
sample size, producing a total of at least 694 students.

The present study evaluated 965 students, with a final
sample of 738 participants, as data was only analyzed from
subjects who completed the questionnaire correctly. There
was a loss of 23.5%, and individuals who did not complete
the questionnaire were 50% females. Regarding age, 48.6%
were 10-13, 37.2% were 14-16, and 14.2% were 17 years
of age; 24.3% met the criterion for physical activity of 300
minutes/week, and 13.5%, the criterion for 420 minutes/
week.

The study was approved by the Ethics Committee of
Research on Human Subjects of Universidade Estadual de
Londrina, protocol No. 312/2011, according to Resolution
196/96 of the National Health Council. All parents/guard-
ians of the students who agreed to participate signed the
informed consent, which described all the procedures that
would be performed and provided contact information to
clarify possible questions. At the end of the study, the
results were presented to each school through individual
reports.

All procedures were performed in the classrooms of
the schools on a single day, by five trained researchers
supervised by the study coordinator. The dependent vari-
able, moderate-to-vigorous weekly physical activity, was
assessed by section 2 of the physical activity questionnaire
proposed by Baecke et al in 1982,%" which estimates the
amount of physical activity through sports or physical exer-
cise programs according to the activity intensity.

The criteria used concerned the recommendation of
physical activity in young individuals: 60 minutes of moder-
ate-to-vigorous physical activity at least five days a week
(300 minutes), and 60 minutes daily (420 minutes).?

Participants reported gender and date of birth in the
questionnaire, which were verified through the students’
list of the Regional Education Center. The independent
variable, paternal and maternal education, was estab-
lished by the question about the educational level of the
household head contained in the Associacao Brasileira de
Empresas de Pesquisa (ABEP) 2012 questionnaire.? The per-
ception of physical activity was estimated using the ques-
tion “Compared to other people of the same age, do you
believe that the activities performed during your free time
are physically very high, high, equal, low, or very low?”.?

The number of siblings was estimated through the open
question “How many siblings do you have?” To analyze the
persons with whom the participant lived, the question used
was “Who do you live with?”, and the response options
were “With my father and mother”, “Only with my mother”
“Only my father”, and “Neither”. The availability of places
to practice physical activity nearby home was assessed by
the question “In your neighborhood, is there an adequate
place (square, park, court, field, or club) for you to play
or practice any sports?” with response options “No”, “Yes,
just one”, and “Yes, more than one.”

Given that the curriculum of the state schools in Parana
includes two physical education classes a week, informa-
tion on class participation was obtained through the ques-
tion “Do you participate in physical education classes?”,
with possible responses “Yes, both”, “Yes, just one”, and
“No”. The results were dichotomized into “yes” to those
who claimed to attend two classes per week, and “no” to
those who participated in only one or did not participate
in the classes.

Sedentary behavior was estimated by the question “How
many hours on average do you watch TV, play video games,
or use the computer?” With response options “<1 hour each
day”, “1 hour each day”, “2 hours each day”, “3 hours
each day”, “4 hours each day”, and “5 or more hours each
day” during weekdays. Responses were dichotomized as
<2 hours/day or >2 hours/day.?

The reliability of the questionnaire used in this study was
tested on 70 schoolchildren, within a seven-day interval.
For categorical variables, all questions showed acceptable
reliability, with question agreement tested using the Kappa
index ranging from 65% to 100% between the two moments.
For the number of siblings, a discrete numerical variable,
the reliability was high, with intraclass association coef-
ficient =0.964 (0.926-0.983).

Absolute and relative frequencies were used for the
descriptive statistics. To assess the bivariate association
between the independent variables and the two criteria
for moderate-to-vigorous physical activity, the chi-squared
test (x2) was used. The variables that showed an associa-
tion of up to 20% were included in the multivariate analy-
sis, performed by Poisson regression with robust variance
adjustment to estimate the prevalence ratios and respec-
tive 95% confidence intervals.

The variables were included in the model in three hier-
archical levels, adjusted for the variables of the same
level and the level above. At level 1 the variables gender,
age, and maternal and paternal education were inserted;
at level 2, the variable place available for physical activ-
ity was inserted; level 3 included the variables perceived
physical activity, participation in physical education class-
es, place for physical activity, and sedentary behavior. The
complex sample model was considered according to the
sample cluster.

The McNemar test was used to compare the preva-
lence rates between the criteria. To analyze the agree-
ment between the criteria of 300 and 420 minutes/
week, as well as the questionnaire reliability, the Kappa
index was applied, adjusted by prevalence and inter-
preted in accordance with the classification: <O=poor;
0-0.20=weak; 0.21-0.40=reasonable; 0.41-0.60=moderate;
0.61-0.80=strong; 0.81-1.00=almost perfect. In all cases,
the significance was set at 5%.

Results

The sample characteristics are described in Table 1. The
study sample consisted of 738 children from the public
school system; 53.4% were females. With regard to age, the
largest proportion of males was aged between 10 and 13
years, and for females, 14 to 16 years. Most young individu-
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als had parents with high school education, lived with both
parents (father and mother), and had >2 siblings. Regarding
the perception of physical activity in relation to individu-
als of the same age, both boys and girls perceived them-
selves as below or equal, participated in physical education
classes, and had sedentary behavior >2 hours/day. Among
males, a higher proportion of individuals reported having
more than one place for physical activity practice, while
females reported having only one.

The results concerning the bivariate analysis of the
association between meeting the criteria of physi-
cal activity and the independent variables, as well as
the comparison of prevalence between the criteria are
described in Table 2. A significant difference was found
in prevalence rates between the two criteria (22.1% for
300 min vs. 12.6% for 420 min, p<0.05). The variables
gender (male), maternal and paternal education, physi-
cal activity perception, participation in physical educa-

Table 1 Sample characteristics (n=738)
Variables Male (%) Female (%)
Gender 46.6 53.4
Age (years)

10-13 37.8 31.5
14-16 34.6 36.3
17 27.6 32.2
Maternal schooling

Elementary school 15.4 221
High school 65.1 61.4
College/university 19.5 16.5
Paternal schooling

Elementary school 18.0 22.3
High school 61.9 62.9
College/university 20.1 14.7
Lives with

Father and mother 74.7 71.8
Only with the father 18.6 24.4
Only with the mother 3.2 1.5
Neither 3.5 2.3
Number of siblings

0 11.3 10.4
1 35.8 39.1
22 52.9 50.5
Perception of physical

activity?

Very low/Low/equal 61.3 77.2
High/very High 38.7 22.8
Participation in physical

education classes

No 15.7 22.3
Yes 84.3 77.7
Places for the practice of

physical activity

No 18.6 22.3
Only one 35.8 42.4
More than one 45.6 35.3
Sedentary behavior

<2 hours/day 33.7 23.6
>2 hours/day 66.3 76.4

2Compared to individuals of the same age

tion classes, and number of places to practice physical
activity were positively associated, while sedentary
behavior was negatively associated with physical activity
in both criteria (p<0.05). Age was associated only with
the criterion of 300 min. The agreement of the preva-
lence of meeting the physical activity recommendation
was considered strong, with k=0.816, p<0.001, agreeing
in 90.5% of cases.

Table 3 presents the results of the multivariate analysis
adjusted according to the hierarchical level. The variables
gender (male), paternal education (university degree),
perception of physical activity (high or very high), and
sedentary behavior (<2 hours/day) were positively associ-
ated with physical activity in both cutoff points studied.
Conversely, participation in physical education classes and
availability of places for physical activity (>1) were posi-
tively associated with physical activity only when the cut-
off used was 300 minutes/week.

Discussion

The main findings of this study were that the cutoffs for
moderate-to-vigorous physical activity of 300 and 420
minutes/week showed strong agreement (90.5% of cases).
However, a significant difference (9.5%) was observed in
the prevalence of meeting the recommendation. In addi-
tion, gender, parental education, perception of physical
activity, and sedentary behavior were associated with
physical activity in both cutoffs. Conversely, participation
in physical education classes and availability of places for
physical activity practice were associated with physical
activity only when using the cutoff of 300 minutes/week.

The prevalence of individuals who meet the recommen-
dation of moderate-to-vigorous physical activity weekly
was found to be 22.1% for 300 minutes and 12.6% for 420
minutes. The results are within the range observed in other
studies that used 300 minutes as the cutoff point (14.5% to
50%),%'2 but lower than those found when the cutoff point
used was 420 minutes, which ranged from 15 to 49.5%.1315.18

A noteworthy result is that when comparing the prev-
alence rates of compliance with the recommendation of
physical activity using the cutoffs of 300 and 420 minutes,
a significant difference was observed. These data demon-
strate that, along with other factors such as sample char-
acteristics and type of assessment tool used,? the cutoff
alone significantly influences the prevalence value of phys-
ical activity in young individuals.

Regarding factors associated with physical activity, the
present results demonstrate that, in the adjusted analysis,
physical activity (300 and 420 minutes) was associated with
gender, paternal educational level, perception of physi-
cal activity, and sedentary behavior, while participation
in physical education classes and availability of places for
the practice of physical activity were associated only to
the cutoff of 300 minutes. Factors associated with physi-
cal activity are broadly debatable, given that the results
from different studies are contradictory. Those found in the
present study corroborate several studies that have dem-
onstrated a positive association between physical activity
and male gender,”%1%'3 paternal education,®? perception of
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Table 2 Prevalence of meeting the recommendation of moderate-to-vigorous physical activity of 300 and 420 minutes/week

according to the independent variables analyzed

300 minutes X2 p? 420 minutes X2 p?
Gender
Male 34.0 53.246 0.001 19.8! 30.041 0.001
Female 11.7 6.3"
Age (years)
10-13 25.6 3.932 0.047 12.2 0.079 0.779
14-16 221 12.6
17 18.0 13.1
Maternal schooling
Elementary school 12.9 4.654 0.031 5.7 4.041 0.044
High school 24.5 14.4
College/university 23.5 13.6
Paternal schooling
Elementary school 15.3 13.212 0.001 6.7 14.333 0.001
High school 21.0 11.9
College/university 33.9 22.0
Lives with
Father and mother 21.9 0.001 0.975 12.8 0.053 0.818
Only with the father 22.5 11.9
Only with the mother 35.3 17.6
Neither 14.3 9.5
Number of siblings
0 31.3 0.488 0.485 21.3 1.489 0.258
1 20.9 12.3
>2 21.2 11.2
Places for the practice of physical activity
No 14.5 10.221 0.001 8.6 4.156 0.042
Only one 20.7 12.1
More than one 27.4 15.2
Perception of physical activity>?
Very Low/Low/Equal 15.9 37.635 0.001 5.8 71.060 0.001
High/Very High 36.3 28.3
Participation in physical education classes
No 10.6 13.568 0.001 6.3 6.255 0.012
Yes 24.8 14.1
Sedentary behavior
<2 hours/day 33.0 20.233 0.001 21.1 18.882 0.001
>2 hours/day 17.8 9.3

2p-value referring to Chi-squared test. ®Compared to individuals of the same age.

physical activity,? availability of places for physical activity
practice,®? participation in physical education classes,””®
and sedentary behavior.%'"13

However, other studies have observed the opposite, i.e.,
that physical activity is not associated with paternal edu-
cation,®" participation in physical education classes,' nor
sedentary behavior;' that 40% of adolescents overestimate
their physical activity;? and that it is not associated with
the number of leisure facilities for females.®

In spite of the discrepancies found in literature, there
is a greater amount of evidence indicating that physical
activity is associated with male gender, paternal educa-
tion, perceived physical activity, participation in physical
education classes, and sedentary behavior, and that the
difference in results can be partly explained by the char-
acteristics of the studied samples. Thus, it is suggested
that the results of each study should only be generalized
to similar samples.

Regardless of the factors found to be associated with
physical activity, the present study’s main objective was
to assess whether such factors among adolescents are the
same when the two cutoffs used in the literature (300 and
420 min/week) are applied. The results indicated that, of
the ten factors analyzed, there was agreement between the
criteria in eight, with associations found between physical
activity and gender, paternal educational level, perception
of physical activity, and sedentary behavior. This suggests
that, when analyzing different volumes of activity within
the recommended range for young individuals, these fac-
tors are appropriate to predict physical activity in this age
group. Thus, when analyzing these variables, both cutoffs
can be used in epidemiological studies.

However, participation in physical education classes and
the availability of places for physical activity practice did
not remain associated with physical activity when the cutoff
of 420 minutes/week was used, suggesting that, although
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Table 3 Adjusted and crude prevalence ratio (PR) of meeting the recommendation of moderate-to-vigorous physical activity
of 300 and 420 minutes/week according to the independent variables analyzed.

300 Minutes 420 Minutes

Crude PR Adjusted PR Crude PR Adjusted PR
Level 1
Gender
Male 1.00 1.00 1.00 1.00
Female 0.34 (025-0.47) 0.36 (0.27-0.50) 0.32 (0.21-0.50) 0.34 (0.22-0.53)
Age (years)
10-13 1.00 1.00 1.00 1.00
14-16 0.86 (0.63-1.18) 0.93 (0.68-1.30) 1.03 (0.65-1.63) 1.12 (0.71-1.78)
17 0.70 (0.50-0.99) 0.74 (0.53-1.04) 1.07 (0.67-1.72) 1.11 (0.70-1.76)

Maternal schooling
Elementary school
High school
College/university
Paternal schooling
Elementary school
High school
College/university
Level 2

Places for the practice of physical

activity

No

Only one
More than one
Level 3

Perception of physical activity?
Very low/Low/equal

High/very high

Participation in physical education

classes
Yes
No

Sedentary behavior

<2 hours/day
>2 hours/day

1.00
1.90 (1.20-3.01)
1.82 (1.07-3.10)

1.00
1.37 (0.90-2.08)
2.20 (1.41-3.46)

1.00
1.42 (0.91-2.23)
1.89 (1.23-2.90)

1.00
2.28 (1.75-2.97)

1.00
0.42 (0.26-0.70)

1.86 (1.42-2.42)
1.00

1.00
.56 (0.95-2.56)
.20 (0.66-2.18)

_

-

.00
.15 (0.74-1.78)
.79 (1.08-2.96)

_

—_

.00
.42 (0.93-2.18)
.62 (1.07-2.46)

—_

_

.00
.75 (1.35-2.29)

_

1.00
0.58 (0.35-0.96)

1.33 (1.02-1.73)
1.00

1.00
2.51 (1.23-5.11)
2.38 (1.07-5.30)

1.00
1.79 (0.93-3.42)
3.30 (1.67-7.54)

o

1.0
1.41 (0.77-2.59)
1.77 (0.99-3.19)

1.00
4.85 (3.23-7.27)

1.00
0.45 (0.23-0.87)

2.27 (1.56-3.30)
1.00

1.00
1.79 (0.77-4.14)
1.31 (0.50-3.51)

1.00
1.35 (0.65-2.84)
2.50 (1.09-5.73)

1.00
1.43 (0.79-2.58)
1.55 (0.87-2.76)

1.00
3.84 (2.50-5.92)

1.00
0.77 (0.40-1.49)

1.59 (1.09-2.33)
1.00

300 minutes (Wald Test=121.67, p<0.001); 420 minutes (Wald Test=119.26, p<0.001).

2Compared to individuals of the same age.

within the recommended range, higher volumes of physi-
cal activity are independent from these factors. Therefore,
they should be used cautiously in epidemiological studies,
as the association between physical activity and participa-
tion in physical education classes and availability of places
for physical activity practice depend on the cutoff used.
Possibly, for higher volumes of physical activity, in addition
to the variables analyzed in this study, other factors may be
determinant, such as health status, self-efficacy, motiva-
tion, and urban planning.?

Regarding the amount of physical activity required to
produce health benefits, it has been described that a vol-
ume of moderate-to-vigorous physical activity =55 min-
utes/day (385 minutes/week) discriminates normal weight
adolescents from overweight, whereas >49 minutes/day
(343 minutes/week) discriminates those with normal per-
centage of body fat from those with excess body fat,?
values similar to those found by Wittmeyer® (45 minutes/
day, resulting in 315 minutes/week). Similarly, values of
at least 52 minutes/day (364 minutes/week) for boys and

51 minutes/day (357 minutes/week) for girls prevent low
cardiorespiratory fitness in adolescents.3® Higher values
were found in a recent study, which demonstrated that the
minimum amount of moderate to vigorous physical activity
to prevent overweight in children was 67 minutes/day (469
minutes/week) when the analyzed outcome was BMI and
percentage of body fat, and 47 minutes/day (329 minutes/
week) when the outcome was waist circumference.?!

For girls, the required amount was 57 minutes/day (399
minutes/week).3' However, Morrow et al®> demonstrated
that adolescents who meet the recommendation of 420
minutes/week of moderate to vigorous physical activity
were three times more likely to meet the grouped criteria
for cardiorespiratory fitness, muscle strength, and BMI.

The results of the present study demonstrate that some
factors associated with physical activity are modified
according to the cutoff used, which suggests standardizing
the criteria used in epidemiological studies. However, the
choice of a cutoff in such studies should be based on the
capacity of these cutoffs to diagnose health-related out-
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comes. Regarding physical activity, this becomes difficult,
considering that the available evidence shows health ben-
efits with amounts within the range of 300 to 469 minutes/
week, the fact that benefits can be linear, and that the
necessary amount of physical activity is different for dif-
ferent aspects of health.>-3

The present study had some limitations that should be
considered. First, although there is a more accurate meth-
od to estimate physical activity, for instance, using accel-
erometry in epidemiological studies, the questionnaire is a
more practical method and has been widely used. In addi-
tion, other predictors of physical activity, such as moti-
vational factors and urban planning, were not analyzed,
and it is not possible to identify whether the factors that
have a causal association with physical activity are associ-
ated differently according to the cutoff used. Finally, the
study sample did not provide sufficient power to detect the
association between physical activity and places available
for physical activity practice when using the cutoff of 420
minutes, as well as to conduct the analysis stratified by
gender and age. It is suggested that future studies assess
the association of the criteria for physical activity in young
individuals according to gender and age.

In conclusion, although the agreement between the cut-
offs of 300 and 420 minutes/week in young individuals is
considered strong, the prevalence of physical activity found
in the two cutoffs was significantly different. Regarding
associated factors, gender, paternal education, perceived
physical activity, and sedentary behavior were associated
with physical activity in both cutoffs. However, participa-
tion in physical education classes and the places available
for physical activity practice were only associated with the
cutoff for physical activity of 300 minutes/week. The results
suggest caution when using cutoffs for physical activity of
300 and 420 minutes/week in young individuals, as, although
both are within the recommended range for this age group,
they result in different prevalence values. Similarly, the
association between the factors participation in physical
education classes and available places to practice physi-
cal activity depends on the cutoff used. Thus, care must be
taken when analyzing the factors associated with physical
activity in young individuals and when applying predictive
models resulting from studies that used different cutoffs.
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