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Wearing face mask during physical exercise
Tiago M. Barbosa'*

infected by COVID-19 were identified in Wuhan,
China. In November 2020, the Center for Systems
Science Engineering at John Hopkins University reported
55 million global cases and 1.3 million deaths. World Health
Organisation broke down the global cases by regions. Until

It was in November 2019 that the first cases of humans

November 2020, there were 23.1 million confirmed cases in
the Americas, 15.2 million in Europe, 10 million in South-
East Asia, 3.5 million in Eastern Mediterranean, 1.4 million
in Africa and 0.8 million in Western Pacific. These num-
bers show that this is a public health crisis at global scale
and is not contained to a single region as happened in the
recent past. Since the 2000s, there were some smaller-scale
outbreaks, such as SARS (2002-2003, 700 deaths), Swine
Flu (2009-2010, 200 thousand deaths) and, Ebola (2014-
2016, 11.3 thousand deaths). To find a pandemic leading to
a larger death toll one must go back to the 1950s and 1960s.
'The Asian Flu (1957-1958) killed 1.1 million people and
the Hong Kong Flu (1968-1970) with 1.0 million deaths.
COVID-19 pandemic is far more than a public health
crisis. It has been disrupting the livelihood of everyone,
affecting the economy, and having a negative social impact
on a globalised world. The landscape across several indus-
tries changed suddenly. Industries had to adapt to the pan-
demic, including Education and Sports. For instance, United
Nations Children’s Fund (UNICEF) reported in September
2020 that at least 463 million children whose schools clo-
sed due to COVID-19, had no access to home-based lear-
ning. At the peak of the first wave and lockdowns, around
1.5 billion schoolchildren were affected by school closures.
One out of three children did not have any kind of formal
education for more than 6 months. Now, most educational
systems are providing at least remote (radio, TV, online, etc.)
or blended learning. It is no different in the Sports indus-
try. In 2019, the 6 most popular team sports in Portugal
(Handball, Basketball, Football/Soccer, Futsal, Roller Hockey)

had 220,000 age-group athletes. By November 2020, these 6
team sports had a total of 46,000 age-group athletes. In one
year, about 174,000 young athletes dropped out of the sport
or were no longer registered at the governing bodies (i.e.,
National Sports Federation). One may wonder the short-
mid- and long-term impact of the lack of formal education
and sports participation in this cohort of schoolchildren.

Countries have been putting in place guidelines allowing
athletes to resume training and competition. The guideli-
nes, its stringency and enforcement vary from country to
country and there is no stablished consensus on the best
practices to tackle the transmission of the virus. There is
an ongoing discussion if face mask can or should be worn
doing physical exercise. A few of questions are raised quite
often when one is engaged in dialogs on this matter: (1)
does the mask affects the athletic performance? (2) how
comfortable is to exercise wearing a face mask? (3) does
the mask leads to hypercapnia (the increase of partial car-
bon dioxide in the body)?

The number of research papers in the literature on this
topic is rather scarce (as of 14 November 2020). Running
a search, it was possible to retrieve seven papers addressing
the abovementioned questions (Roberge et al.,2010; Goh et
al., 2019; Epstein et al., 2020; Fikenzer et al., 2020; Otsuka,
Komagata, & Sakamoto, 2020; Shaw et al., 2020; Wong et
al., 2020). Overall, 187 participants were recruited in these
seven studies (between 6 and 106 participants). Most stu-
dies requested the participants to perform endurance exer-
cises (cycling and walking/running) during 6 to 60 minutes
at moderate-vigorous intensity (Figure 1). One study did not
report the duration of the exertion, one reported 60 minutes
and all others less than 20 minutes. Thus, studies addressed
the effect of wearing a face mask (cloth mask, surgical mask
or filtering facepiece/N95) during short bouts at modera-
te-maximal intensity. As such, it remains unclear the effect
of wearing face mask in a wide range of sports and exercise
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Figure 1. The maximal duration of the exertion reported in
each study.

programmes that do not require such level of physical exer-
tion (duration and intensity).

A random effects model (restricted maximum likelihood)
was run on R to estimate the effect sizes of wearing face
mask (experimental conditions) in comparison to not wear
it (control condition) in the athletic performance, perceived
effort and partial carbon dioxide (Figure 2). Wearing face
masks had a trivial effect on the athletic performance (I =
0%; g = -0.05; 95CI: -0.34;0.25). Therefore, wearing the mask
has no effect on the performance delivered during reasona-
bly short bouts of moderate-maximal intensity. Face masks
had a large effect on the perceived effort (I> = 71%; g = 0.61;
95CI: 0.03; 1.19). Thus, the mask is deemed as a discomfort
during exercise. The face mask had a large effect on carbon
dioxide retention (I? = 76%; g = 0.55, 95CI: -0.13; 1.23).
Carbon dioxide increased wearing the face mask, but below
45 mm Hg, which was selected as a cut-off value for hyper-
capnia (Yang et al., 2015; Morales-Quinteros et al., 2019).
Having said that, the upper bound of the 95% confidence
interval of at least one study (Roberge et al., 2010) is close
to 45 mm Hg (95CI: 37.99-46.00) wearing a filtering face-
piece/N95 and walking 60 minutes at 4 km/h. Due to the
small number of studies available, one should refrain from
running further analyses such as subgroup comparisons (cloth
masks vs surgical mask vs filtering facepiece/N95) to have
insights on the statistical heterogeneity.

In summary, little is known about wearing face mask in
exercise programmes and sports that do not require short
bouts (6 to 20 minutes) of moderate-maximal exertion.
Face mask does not change the athletic performance in 6-20
minutes bouts of moderate-maximal exertion. However, it
increases the perceived effort and the partial carbon dioxide,
even though below 45 mm Hg. Exercise and sport participa-
tion guidelines under COVID-19 pandemic should strike a

Figure 2. The effect of wearing face mask on athletic
performance, perceived effort, and partial carbon dioxide.

balance between evidence furnished by public health, eco-
nomy, and sport sciences. Policymakers are invited to take
into consideration the sport science evidence abovementioned
when drafting and updating guidelines on physical exercise
in Sports and Education settings.
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Relationship between ball possession and
match outcome in UEFA Champions League

Vinicius Martins Farias'
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, Eraldo dos Santos Pinheiro?

This study aimed to verify the relationship between ball possession and match outcome in the UEFA Champions League. Official

ABSTRACT

statistics from five seasons were analyzed, and descriptive analysis and the Chi-Square test were used for statistical analysis (p<0.05).
Overall, teams with more ball possession won 49.2%, draw 22.0%, and lost 28.7% of the matches. In the group phase, teams with
more ball possession won 50.5%, draw 23.0%, and lost 26.5% of the matches, while in the knockout phase, teams with more ball
possession won 45.1%, draw 19.0%, and lost 35.9% of the matches. In general, teams with more ball possession won more matches in

the competition, and this was especially true when the range of ball possession percentage between two teams in a match was higher.

KEYWORDS: Soccer, Sports, Match Analysis, Athletic Performance.

INTRODUCTION

Performance analysis in sport is based on the recording
and examination of events that occurred in sports compe-
titions. Performance analysis aims to improve performance
by assessing performance indicators and identifying patterns
related to success (Castellano et al.,2012; Hughes & Bartlett,
2002; Lago-Pefias et al., 2010). In that sense, various resear-
chers have studied the factors that might influence soccer
performance to identify those that can most relate to success
(Castellano, 2008). As the number of goals in soccer mat-
ches is usually low, other indicators are commonly used to
assess teams” performance, with ball possession being one
of the most popular (Goral, 2015; Kempe et al., 2014; Lago
& Martin, 2007). In fact, many studies have focused on the
relationship between ball possession and success in different
levels of competitive soccer,among other performance indi-
cators (Collet, 2013; Goral, 2015; Jones et al., 2004; Kempe
et al., 2014; Lago-Penas & Dellal, 2010; Parziale & Yates,
2013; Rodrigues et al., 2016).

Among the many authors that have discussed the rela-

tions between ball possession and success in soccer Liu et

al. (2015a) found that ball possession was one of the varia-
bles that could distinguish teams from difterent levels in the
UEFA Champions League. In another study by Lago-Pefias
and Dellal (2010), the results showed that the mean percen-
tage of ball possession of the top-placed teams in the Spanish
League was higher than the less successful teams in the com-
petition. The authors also found that the most successful
teams presented less variation in their playing style and were
able to maintain a pattern of play. In the same sense, Moura
et al. (2014) studied game-related statistics from the 2006
World Cup and found that ball possession was one of the
variables that could discriminate winning teams from those
who draw or lose the competition. Lago-Pefias et al. (2010)
also found that ball possession was one of the variables able
to discriminate between winning, drawing, and losing teams
in the 2008/2009 Spanish League.

In another study, Parziale and Yates (2013) found a strong
correlation between points earned and ball possession in a
regular season of the English Premier League, also larger ball
possession rates for the top four teams in that competition.
Hoppe et al. (2015) found a similar relationship between
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Ball possession and match outcome

total distances covered with ball possession and points accu-
mulated in the 2012/2013 German Bundesliga. In the study
by Liu et al. (2015b), the authors found that ball possession
was one of the match statistics that had a positive effect on
the probability of winning in the group stage of the 2014
World Cup. Furthermore, Goral (2015) also found that ball
possession was related to success in the 2014 World Cup,
as the top four teams had the most ball possession during
matches. Moreover, Germany was the winner and the team
with the highest mean ball possession percentage in the
competition. In the same sense, Kempe et al. (2014) analy-
zed matches from two consecutive seasons of the Bundesliga
and the 2010 World Cup, finding that the most successful
teams preferred a ball possession style of play.

Nevertheless, in the study by Collet (2013), analy-
zing some of the most important soccer competitions, the
author found that ball possession could be considered a
direct predictor of match outcome, as teams with more pos-
session shot more and scored more goals. However, when
the quality of teams and home advantage were considered,
and the strongest teams of the competition were removed
from the analysis, the relationship was weakened overall.
Also, time of possession was found to be a poor predictor
of match results in those conditions. These results suggest
that the relationship between ball possession and success
found in that study was greatly influenced by the results
of the strongest teams.

Another study showing a poor relationship between ball
possession and success was the work of Gama et al. (2016),
in which was found that in the Portuguese Premier League
0f2010/2011 the amount of ball possession did not relate to
the outcome of matches. In this study, however, the analy-
sis included the matches of only one team, so the particular
style of play adopted by the club in question, among other
factors, should be considered for the interpretation of the
results found. In the study of Castellano et al. (2012), analy-
zing the World Cups of 2002, 2006 and 2010, the authors
found that ball possession was not a discriminating varia-
ble between successful and unsuccessful teams when the
three competitions were analyzed altogether. However, it
could have been an important success factor in the com-
petitions of 2006 and 2010, as the results showed ball pos-
session as one of the variables that differentiated winning,
drawing and losing teams in those competitions. In another
study analyzing national leagues in Europe, Evangelos et al.
(2014) found that ball possession percentage was different
between teams only in matches where the result’s range was
wide, with the winning teams having higher percentages of

ball possession than losing teams. However, when the result
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ranges were short, the amount of ball possession found bet-
ween teams was similar.

Therefore, despite a large number of studies on this subject,
it remains inconclusive how much the adoption of a game
model based on keeping possession of the ball can influence
the outcome of a competitive match, and conflicting results
are found in the literature indicate the need for more data in
this area of study. One important aspect, commonly ignored
when evaluating ball possession and match outcome, is the
range of difference of ball possession percentages between
the two opposing teams in a match. It is possible that some
of the conflicting results found in literature could be related
to authors not considering how large was the difference of
ball possession between teams. Moreover, it is essential to
emphasize that ball possession, however necessary, is only one
of the many variables which can influence match outcome.

Therefore, this study aimed to investigate the relationship
between the teams” percentage of ball possession and match
outcome and the influence of different ranges of the per-
centage of ball possession among five consecutive competi-
tive seasons of the UEFA Champions League. The UEFA
Champions League can be considered one the most important
soccer competitions in the world (Parziale & Yates, 2013) as
it includes the best-ranked clubs from the European natio-
nal leagues (Liu et al., 2015a), so it is of most relevance to
analyze the question in that context.

METHOD
'The study protocol followed the guidelines following the

declaration of Helsinki. Teams and players remained anony-
mous, and the data used was publicly available on the inter-
net. For this reason, there was no submission of the project
to the Research Ethics Committee.

Procedures

In this study, a total of 625 matches were analyzed from
seasons 2014/2015,2015/2016,2016/2017,2017/2018, and
2018/2019 of UEFA Champions League. Data regarding
ball possession statistics and match results were obtained at
the competition’s official website (www.uefa.com). For each
match, the percentage of ball possession of both teams and
the team’s match outcome with the most ball possession (win,
draw or loss) was identified. The percentages were based on
a sum of 100% and matches where both teams had the same
percentage of ball possession (50%) were excluded from the
analysis. The analysis results were split between competition
stages (group stage and knockout stage) and also divided
according to the difference between ball possession of the
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two teams in a match, represented by the percentage of the
team with most ball possession, in the following categories:
group A (51-55%); group B (56-60%); group C (61-65%);
group D (66-70%); and group E (271%).

Statistical analysis

All data were analyzed using the software SPSS Statistics.
Descriptive analysis was used to quantify matches won,
draw, and lost for teams with the most ball possession, and
Chi-Square Test (y?) was used to determine significant sta-
tistical differences (Rodrigues et al., 2013). Nonparametric
Pearson’s Chi-square test is used to determine the possible
divergences between observed and expected frequencies of a
given variable. In the present study, the number of matches
won, draw, or lost by teams with the most ball possession was
analyzed to determine possible statistical differences between
their frequencies. The level of significance was set at p<0.05.

RESULTS

In the five UEFA Champions League seasons analyzed,
a total of 26 matches presented the same percentage of ball
possession for both teams, one in season 2014/15, eight in

season 2015/16, six in season 2016/17, five in season 2017/18

and six in season 2018/19. These matches were excluded
from statistical analysis. In general, the results showed that
the teams with the highest percentage of ball possession
won 295 (49.2%), draw 132 (22.0%), and lost 172 (28.7%)
matches (p=0.000).

Results of match outcome for the team with the highest
ball possession percentage are shown in tables 1 and 2.
Analysis divided by categories of differences in percentages
of ball possession was also made. A total of 217 matches
were included in Group A, and results showed that teams
with the highest ball possession percentage won 85 (39.2%),
draw 58 (26.7%), and lost 74 (34.1%) matches in this group
(%*=5.097, p=0.078). A total of 183 matches were included
in Group B, and results showed that teams with the highest
ball possession percentage won 85 (46.4%), draw 41 (22.4%),
and lost 57 (31.1%) matches (y*=16.262, p=0.000). In Group
C, there was a total of 130 matches, and the results showed
that teams with the highest ball possession percentage won
78 (60.0%), draw 21 (16.2%), and lost 31 (23.8%) matches
(X*=42.754, p=0.000). In Group D, there were 59 matches,
and teams with the highest ball possession percentage won
42 (71.2%), draw 10 (16.9%), and lost 7 (11.9%) of them
(x*=38.271, p=0.000). Finally, in Group E, there was a total
of 9 matches, and the teams with the highest ball possession

Table 1. Match outcome for the team with the highest ball possession percentage

Season Matches Won Lost X2 P
2014/2015 124 5 (52.4%) 28 (22.6%) 31 (25.0%) 20.435 0.000
2015/2016 117 3 (45.3%) 21 (17.9%) 3(36.8%) 13.744 0.001
2016/2017 19 58 (48.7%) 2 (26.9%) 29 (24.4%) 12.824 0.002
2017/2018 120 9 (49.2%) 5 (20.8%) 6 (30.0%) 15.050 0.001
2018/2019 19 0 (50.4%) 6 (21.8%) 3(27.7%) 16.252 0.000

Total 599 295 (49.2%) 132 (22.0%) 172 (28.7%) 72.284 0.000

Table 2. Match outcome for the team with the highest ball possession percentage according to the competition stage

Group Stage

Knockout Stage

o R N L N e A R

2014/2015 (52 6%) (22 1%) (25 3%) 16063 | 0.000 (51 7%) o4 1%) o4 1%) 4414 | 0110

20152016 | 88| v a e ) (332% )| 14068 | 0001 |29 |, o ) (27?6% ) (272% y| 1728 | 0422

2016/2017 | 90 (5048% ) (3222% o e )| 14087 | 0001 | 29 |, o a . e o )| 687 | 0032

2017/2018 | 93 (5§3% (201_3% e oo | 16258 | 0000 | 27 (371_8% | (222% " oo )| 1856 | 04w

2018/2019 | 91 (51%2% ) (2523% | (23?] o | 13802 | 0001 | 28 |, e . oo " iy oo )| 6500 | 00%

Total 457 (58_39% | (2;%5% | (2;_251% J| 1777 | oo | 142 | o a oL | (355;% | 14887 | ooor
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percentage won 5 (55.6%), draw 1 (11.1%),and lost 3 (33.3%)
matches (x°=2.667, p=0.264). Results of matches won, draw,

and lost in each group are shown in Figure 1.

DISCUSSION

'The present study investigated the relationship between
ball possession and match outcome to determine whether
teams with a higher percentage of ball possession in a match
were more likely to win, draw or lose in the UEFA Champions
League. Results over five consecutive seasons showed that
a greater number of matches were won by the teams with a
higher percentage of ball possession (P<0.05) in all five sea-
sons 2014/15 (52.4 %), 2015/16 (45.3%),2016/17 (48.7%),
2017/18 (49.2%) and 2018/19 (50.4%), which indicates
that teams that kept most ball possession won more mat-
ches overall. These findings agree with the results of most
studies found in the literature. However, the main result of
the present study remains in the analysis of groups where
teams had different ranges of ball possession and in difte-
rent competition stages.

By splitting the results between competition stages, we
aimed to analyze the results in different contexts, assuming
that in the group stage, the technical difference between
teams would be greater than in the knockout stage, which
included only the sixteen best-qualified teams in the group

stage, where the quality of teams would be more balanced.
In the group stage, the results also showed most of the mat-
ches played won by the team with the highest percentage of
ball possession overall and in four of the five seasons asses-
sed, except for season 2015/2016, when the number of mat-
ches won by teams with higher ball possession (40) was very
similar to the number of matches lost (35). However, results
of matches in the knockout stage showed similar numbers
of matches won and lost by the teams with most ball pos-
session, as seen in three of the five seasons analyzed with no
statistical differences between winning, drawing, or losing.
Moreover, in the two seasons where there was a significant
statistical difference, it was related to the number of draws
and not between wins and losses. Therefore, it seems that
possible technical differences between teams could influence
the results found.

Another important factor that should be considered when
evaluating match outcome is the range in ball possession
percentages between the two teams in a match, in order to
differentiate the results from matches where the percenta-
ges of both teams were close and matches where one of the
teams had a much higher amount of ball possession than
the other. Therefore, we analyzed the results by splitting the
matches into groups related to the range of difference of ball
possession percentages between teams. The results showed
that when both teams in a match had a close percentage of

Figure 1. Match outcome for the team with highest ball possession percentage divided by groups
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ball possession (Group A), there were no significant diffe-
rences in the matches’ outcome. However, as the difference
in the percentage of ball possession between teams increa-
sed, different results were found. In Group B, with the range
of ball possession between teams varying from 56-44% and
60-40%, there was a significant statistical difference between
winning, drawing, and losing for the team with the most ball
possession. Moreover, in group C, when the difference of per-
centage of ball possession between teams in a match varied
from 61-39% to 65-35%, teams with most ball possession
won 60.0% of the matches and lost only 23.8% (p<0.05).
Furthermore, in group D, when ball possession differences
could be up to 70-30%, the results also showed teams with
higher percentages of ball possession winning 71.2% of the
matches and losing 11.9% (p<0.05). Finally, in group E, a
total of five matches were won, and three were lost by the
team with the highest percentage of ball possession, with no
significant statistical differences. The low number of matches
found in this last group makes it difficult to assess significant
statistical differences when most ball possession teams had
a percentage of 71% or over. However, the same trend could
be expected in the other groups, where the difference in ball
possession percentage between teams was high. Besides, it is
important to consider that when one of the teams has much
more ball possession, the other team normally has an extre-
mely defensive tactical posture. These characteristics impose
great difficulty on the task of scoring goals. On the other
hand, the team with less ball possession can create scoring
opportunities from counter-attack plays. These features can
help to explain the results found in the analysis of group E.

One important finding of the present study is the result
showing that the range of the difference of ball possession
percentage between teams in a match should also be conside-
red for better interpretation of the relationship between ball
possession and match outcome, as we found different results
in matches where teams had similar percentages values and
in matches where one team had a much higher percentage
of ball possession than the other.

In the discussion about the relationship between ball pos-
session and success in soccer, coaches and players should bear
in mind that a ball possession style of play demands high
levels of technical and tactical skills (Evangelos et al. 2014),
and it might not be appropriate in all cases and contexts.
According to Castellano (2008), keeping possession of the
ball might help teams impose their offensive playing style.
For Adams et al. (2013), keeping the ball allows a team to
manipulate the opposition until creating attacking oppor-
tunities strategically. However, having possession of the ball
should not be considered an aim for itself. Possession-based

approaches should only be a means for better construction of
offensive plays, which should be finished as best as possible
with the creation of shots and goal opportunities to avoid
counter-attacks and goal opportunities for the opposition
(Liu et al. 2015b).

Previous studies have found similar relations bet-
ween ball possession and success in soccer (Goral, 2015;
Hoppe et al. 2015; Kempe et al., 2014; Lago-Pefias et al.,
2010; Lago-Pefias & Dellal, 2010; Liu et al., 2015a; Liu
et al., 2015b; Moura et al. 2014; Parziale & Yates, 2013).
However, many studies have shown that different aspects
such as quality of teams; match venue; match status; team
and opposition’s identities; location of ball possession and
player’s position; and level of competition can influence the
relationship between ball possession and success in soccer
(Adams et al., 2013; Collet, 2013; Jones et al., 2004; Lago
& Martin, 2007; Rodrigues et al., 2016). The results found
in the present study indicate that the range of difference
of ball possession percentage between teams in a match
should also be considered when evaluating the relationship
between ball possession and match outcome.

According to Lago-Pefias and Dellal (2010), ball pos-
session can be influenced by alternations of teams’ styles of
play during a match. In their study, Lago and Martin (2007)
concluded that match status, match venue, team identity, and
opposition identity could influence the differences in ball
possession between teams in a match. Also, analysis of ball
possession in soccer should consider factors such as the field
location of possessions and the teams’ strength.

In the study by Jones et al. (2004), for instance, the authors
found that the three top teams of the English Premier League
of 2001/2002 had significantly longer possessions than the
three bottom teams in the competition. However, the results
showed that in both successful and unsuccessful teams, the
durations of ball possession were longer when they were losing
a match than when they were winning, which implicates that
match status can change ball possession characteristics. Also,
the study by Adams et al. (2013) showed that the amount of
ball possession of defenders in the opposition’s half of the
field was an important feature of top teams in the English
Premier League of 2011/2012, which indicates the impor-
tance of analyzing location and players” positions in relation
to ball possession in soccer. Another factor to be considered
is the level of competition. For instance, the results of the
study by Rodrigues et al. (2016), analyzing three seasons of
the Brazilian Serie A and Serie B national leagues, showed
median and strong correlations between ball possession and
success in all seasons of Brazilian Serie A. However, no sig-

nificant correlation was found in the Serie B competition.
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Limitations of the study include the fact that ball pos-
session should be considered only one of the many variables
that influence soccer matches, and it is far from being the
sole cause of match outcome. Thus, its results should not be
interpreted as isolated from other important performance
indicators in soccer. Furthermore, the results found in the
present study were observed over five seasons of the same
competition, the UEFA Champions League, and can only
be interpreted in that context. Furthermore, in the analy-
sis divided by groups related to the range of ball possession
percentages between teams, the small number of matches
included in group E could have interfered in the results of
the statistical analysis. Further research, including competi-
tions of different levels and players from different age groups,
is suggested to clarify ball possession’s influence on match
outcome in soccer.

In terms of practical application, depending on the game
model and strategy adopted, a team can either choose to keep
more ball possession in a match or allow the opposition to
have the ball. If, on the one hand, keeping possession of the
ball by itself does not guarantee success, on the other hand,
the results found indicate that, overall, teams with most ball
possession win more matches than teams with less ball pos-
session over a competitive season. This could be particularly
important in long competitions with a round-robin system
of points.

The present study evaluated the influence of ball pos-
session from a different perspective from previously found
in the literature, which only considered one team as having
more or less ball possession than the other in a match and
not considering how large was the difference of ball pos-
session percentage between teams. Thus, according to the
results found, it seems important not only to have a higher
percentage of ball possession than the opposition team in
a match, as we found that in matches where the difference
of ball possession between teams was close, there were no

statistical differences between winning, drawing or losing.

CONCLUSION

The results in this study showed that, in general, there
was a trend for winning teams to have a higher percentage
of ball possession in the matches of four consecutive seasons
of the UEFA Champions League. However, this trend varied
over seasons, and it is possible that in matches with techni-
cally balanced teams, it could be not as evident. An impor-
tant result was that when the range between ball percentages
of two teams in a match was higher, the number of matches

won by teams with the most ball possession was also higher.
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This study aimed to develop a mobile application (App) for the Latin American Group for the Development of the Elderly (GDLAM)

protocol of functional autonomy in the Android environment and check its reproducibility. This study was divided into two stages:

ABSTRACT

1) creation and development of the GDLAM App, Android Studio software, and JAVA as a programming language; 2) evaluation
of 63 volunteers for the GDLAM protocol using the traditional method and the App. The significance level was set at p<0.05.
There were no statistical differences between the traditional GDLAM protocol and the App. However, the total time required to assess
the GDLAM protocol using the App was significantly lower (p <0.001). In addition, the levels of agreement between assessments

exhibited strong and very strong positive correlations with significance (p <0.001) for all variables. The study showed that the use

of the GDLAM App is as efficient as the traditional functional autonomy protocol for the elderly, demonstrating that reproducibility

is adequate, assessment time shorter, and results are obtained faster.
KEYWORDS: Mobile applications, Aged, Activities of daily living.

INTRODUCTION

The decrease in fertility and mortality rates (World
Health Organization [WHOQO], 2015) has led to a signifi-
cant increase in the number and proportion of older people
in recent decades. This change has drawn attention to the
care and needs of this emerging social stratum. Sports sci-
entists have developed better training and assessment meth-
ods to improve seniors’ functional autonomy and control the
health-related variables (Dantas et al., 2014).

Although aging is a natural process, it causes declines in
health-related variables (Filho et al., 2011; Jati et al., 2018;
Vale et al., 2017). Thus, to perform the activities of daily liv-

ing (ADL), it is essential to exert better control over these
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variables, mainly developing and preserving functional auton-
omy (FA) (Dantas et al., 2014; WHO, 2015).

The need for FA in the elderly goes beyond execut-
ing ADL, including walking around the house, dressing
and combing one’s hair. Regular physical activity also
contributes to functional autonomy, good quality of life
(QoL), preventing non-communicable chronic diseases,
and decreasing the risk of falls (Borba-Pinheiro et al.,
2016; Dantas et al., 2014). Multiple health-related vari-
ables are associated with muscular strength, flexibility,
and aerobic power, which influence FA, QoL, and the
performance of ADL (Azambuja et al., 2013; Passos e
Borba-Pinheiro, 2016).
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There are several valid tests and protocols that systematize
procedures in order to obtain quantitative results according
to age group. These procedures require maximum atten-
tion to minimize errors while maintaining the proper exe-
cution method and reproducible results (Baechle e Groves,
1992; Dantas et al., 2014; Rikli e Jones, 2008).

'The protocol developed by the Latin American Group for
the Development of the Elderly (Grupo de Desenvolvimento
Latino Americano para Maturidade - GDLAM) is a widely
used methodological tool to evaluate FA. It consists of five
motor tests that measure upper arm flexibility, dynamic and
restored balance, time to walk 10 meters, muscle power,
and agility. All test measures are in seconds. Based on these
results, a mathematical model calculates the GDLAM index
(GI) for autonomy and generates a functional classification
(Dantas et al., 2014).

Technological tools may help accomplish tasks and activi-
ties such as motor tests (Ferreira, 2013). New scientific research
technologies have grown steadily. These include mobile appli-
cations (Apps),important tools for optimizing results, and ana-
lyzing valid and reliable assessment techniques to help profes-
sionals and the general public (Tibes et al., 2014).

However, improvements in GDLAM protocol procedures
are needed, such as minimizing errors and shortening the entire
protocol’s execution time to provide rapid results to individ-
uals based on their classification and generate an automatic
cloud database for researchers. The GDLAM protocol is still
manually applied, and a mobile application could solve the
above-mentioned problems. Thus, the present study aimed to
develop a mobile application (App) for the GDLAM proto-

col in the Android environment and check its reproducibility.

METHOD
'This methodological procedure involves two steps: 1 —
the construction and development of the GDLAM FA App
for Android; 2 — reproducibility and equivalence of the pro-
tocol through the App.

15t Phase: Construction and
development of the GDLAM FA App
for Android
The GDLAM FA App consists of five steps: requirements
analysis, construct definition, computational representation,

system coding, and system evaluation.

Requirements analysis
Requirements analysis consists of prior knowledge of
what the App must accomplish with the specific variables,

dynamics, functions, and calculations (Deitel et al, 2015).
Requirements included a timer, the sequence of GDLAM
FA protocol procedures, creation of a folder in the mobile
phone’s internal memory, and data recording on a Microsoft®
Office Excel worksheet.

Knowledge definition

GDLAM protocol analysis determined which vari-
ables would be included in the App (Deitel et al., 2015).
Thus, system developers needed detailed knowledge of
each phase of the process, including testing, GI calcula-
tion, and classifying the results. The authors Dantas et al.
(2014) described the GDLAM protocol for FA and found
it to be valid.

Computational representation
of knowledge

'This phase consists of data classification, transformation
into codes, and insertion to develop the application interface
(Deitel et al., 2015).

Use cases were developed to describe how the GDLAM
FA App would be used and the functionalities that would be
included. These use cases follow a defined pattern, in which
the reader/programmer follows the path established to con-
struct the App (Deitel et al., 2015).

System coding

JAVA was the programming language, and Android
Studio, the integrated environment for GDLAM FA App
development (Deitel et al., 2015).

STEP 1: When initiate coding, it was necessary to include
the permissions to the device resources, which, by default,
are protected by the system. The App needs to ask for per-
mission while it is running for the first time. This provides
confidence to the users and optimizes the installation pro-
cess. Thus, the App can access the device’s storage, as well as
read and write the data.

STEP 2: A simple and objective interface helps the user
record test times. It has interactive play (start counting),
return (resumes counting), and stop buttons (counting ends).
Moreover, after selecting the stop button, the App gener-
ates a window as a message, where the user must indicate
in which test the device should record the measured time.

STEP 3: In this step, programmers created a class that
works only with the tests and receives their values as a param-
eter in milliseconds. The system includes them in the GI for-
mula and relates these results to the subject’s age. After pro-
viding the age and clicking on the check button, the user

receives the rating immediately.
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STEP 4: The system created a folder in the mobile
phone’s internal storage and a file denominated “GDLAM.
x1s”. The App uses an open-source and ready-to-use appli-
cation programming interface (Java Excel API) that allows
developers to read, write, and modify the Microsoft® Office
Excel spreadsheet (Deitel et al., 2015).

2nd Phase: Protocol reproducibility
and equivalence through the App

Subjects
Through convenience sampling, sixty-three elderly women
underwent the GDLAM testing protocol while attending
two social assistance reference centers (CRAS) in the city
of Tucurui, Par4 state, Brazil.

Selection Criteria
'The following selection criteria were established for par-
ticipation in data collection: women aged 60 years or older,
enrolled in CRAS projects, exhibiting no physical problems
that would preclude their performing any of the protocol
tests, such as arthrosis, arthritis, herniated disc, and rheu-
matoid arthritis.

Research Ethics
All volunteers provided written informed consent accord-
ing to Resolution No. 510/16, which governs research with
human beings (Brazil, 2016). The study was approved by
the Estdcio de S4 University (Rio de Janeiro state) Research
Ethics Committee in partnership with the University of the
State of Pard, under protocol number 1.617.605.

Intervention procedures

Before protocol reproducibility was initiated through
the App, weight, and height were measured to character-
ize the sample on an INMETRO-approved Welmy®CH110
anthropometric scale (Brazil) with a capacity of 150 kg with
100g intervals. Height was measured with the vertical anthro-
pometer attached to the scale (WHO, 1995), and body mass
index (BMI) was calculated according to the following equa-
tion (Brasil, 2014):

Protocol reproducibility through the App was conducted
as follows: two experienced raters and two assistants. Rater 1
collected data in the traditional manner, and rater 2 through
the application. The function of assistant 1 was to: 1) filled in
a Microsoft® Office Excel spreadsheet previously organized
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to receive the data collected by the rater who applied the
protocol using the traditional method, where the GI formula
was also placed, which showed the result automatically after
filling the tests times, 2) performed the classification of the
tests and the GI of the volunteers comparing the data with
their age according to the reference table, 3) filled in the
spreadsheet the classifications found. Assistant 2 recorded the
time it took to perform the complete process since the tests
were performed, data collection and storage, GI result and
classifications of all tests, and GI, of both forms of execution
(manual and App). The evaluators repeated the evaluation
process twice, reaching an intraclass correlation coefficient
(ICC) of 0.95 for all the tests and the GI of the GDLAM
FA protocol. The mean of the two assessments for each one
test was used to represent the data.

It is important to underline that for each test, the two
raters started and finished the timer simultaneously, con-
sidering each one’s reaction time. The tests were performed
in the following sequence: from the lowest to the highest
effort, with a three-minute interval between tests: putting
and taking off a t-shirt (PT'Ts), rising from a sitting position
(RSP), rising from the ventral decubitus position (RVDP),
10-meter walk (10MW), and sitting and rising and walking
around a chair (SRWCQC).

Statistical analysis

Statistical analysis was conducted using IBM SPSS 20.1
software with a significance level of p < 0.05. Descriptive sta-
tistics was initially used with measures of central tendency
and dispersion for the descriptive data. The Kolmogorov-
Smirnov test of normality and Levene’s test for homogeneity
were carried out. The student’s t-test for independent sam-
ples, Pearson’s correlation coeflicient, and the ICC were used
for rational scale data. In addition, Cohen’s kappa coefhicient
was used to measure nominal scale agreement between the
classifications generated by the different GDLAM protocol

application methods.

RESULTS

GDLAM FA App

The GDLAM FA App is an Android application that
assists in assessing FA. The GDLAM FA protocol governs
the type of App, which is available in Portuguese, Spanish,
and English. The mobile phone system supports a language
change, and the App automatically appears in the same lan-
guage as the system configuration.

The step-by-step application is described below:
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On the initial GDLAM FA App screen, the user clicks
on the name of the test, and an explanatory screen appears,
describing what the test evaluates, its procedures, and the
reference. The user starts the stopwatch by clicking on a tri-
angle and resets it by clicking the back icon and clicking on
a square to stop recording.

'The following message then appears: to which test want
to assign the time recorded? The user must choose which
of the five tests the time recorded should be attributed to,
which is then displayed beside the selected test. The other
tests follow the same procedure until the screen displays the
five tests and their recorded times. To proceed, the user clicks
on the green button to generate the index. However, if all
the collections must be redone, the user clicks on the reboot
icon, represented by a trash can.

After the green button is clicked to generate the index,
another screen appears, where the users fill in the name and
age of the individual evaluated and then click on the green
check button, represented by a question mark.

Finally, the classification of each test and the index accord-
ing to the recorded times and proper classification for the
user’s age are displayed. The App then automatically shows
a message that the data have been saved in the Microsoft®
Office Excel file generated by the program in the phone’s
memory. If the user still needs to perform the tests with other
volunteers, they must click on the “new test button”, repre-

sented by the plus sign (+).

Product reproducibility through the App

Table 1 shows the descriptive data with central tendency
and dispersion measures to identify the subjects.

A total of 7.14% of the volunteers were underweight,
38.58% were normal weight, and 54.28% were over-
weight. Although BMI correlates with functional auton-
omy, the GDLAM protocol does not use this variable in
the calculations.

Table 2 shows the comparative results between the tradi-
tional method and GDLAM FA App assessments. The test
results exhibited no significant difference between the two

Table 1. Physical characteristics of the study sample.

Variables Mean £ SD Maximum Minimum
Age (years) 68.81+6.38 83.0 60.0
Weight (kg) 63.6+10.07 89.5 40.8
Height (m) 1.52£0.06 1.70 1.41
BMI (kg/m?) 27.41 £4.01 36.94 18.88

BMI - body mass index; SD — standard deviation.

application methods. However, each evaluation’s total time
showed a significant difference of 2 minutes (p < 0.001).
The GDLAM FA App took less time than the manual protocol.

Figure 1 presents the Pearson’s correlation results in scat-
terplots, where all analyses exhibited strong and significant
correlations (r and r* > 0.90; p < 0.001) for 10MW, RSP,
RVDP, PTTs, SRWC, and GI, in addition to total time
spent using the traditional GDLAM method and the App.

Table 3 shows classifications obtained using the tra-
ditional GDLAM method and the App, demonstrating
strong and very strong significant correlations for all vari-
ables. It also reveals “substantial agreement” for almost all
the tests, except SRWC, which had an even better rating,
that is, “almost perfect agreement”, according to the classi-

fication (Landis e Koch, 1977).

DISCUSSION

There was a need to facilitate and optimize the sequence
of the GDLAM FA protocol procedures. As a result, this
application substitutes items such as a stopwatch, paper, and
pencil, calculates indexes, and stores data on a spreadsheet,
separately, thereby automating the collection and information
gathering process. The entire process is concentrated into a
single tool, the mobile phone, to help academics, teachers,
and researchers.

Apps that facilitate health procedures and tasks are a
current reality. Nussbaum et al. (2019) conducted a system-
atic review to determine how mobile Apps were used in
the medical and rehabilitation fields and found 102 studies.
One-third were used in intervention procedures, and the
remainder to evaluate the App itself. They found that Apps
used in exercise interventions or as a measurement tool may
produce positive benefits. In this respect, the GDLAM FA
App is simple, specific, and effective, in addition to reducing
errors, accelerating classification, and providing enhanced
data organization for researchers.

Specific applications to assess elderly performance were
also found in the literature (Ferreira, 2013; Sampaio et al.,
2017). Ferreira (2013) analyzed the single-leg standing
and sit-to-stand exercises using the Falls Efficacy Scale
and attaching a mobile device to the subjects’upper trunk.
'The results obtained with the App were positive when com-
pared to other assessment methods. The Timed Up and Go
(TUG) test was applied to evaluate 30 volunteers at differ-
ent moments, such as rising from a sitting position, walking
forward and turning and walking backward, and turning to
sit down again. The sensors connected to the subject trans-
mitted signals to an iPhone 4, which detected kinematic
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patterns. As such, the system was able to receive and ana- Sampaio etal.(2017) also used the TUG and Performance
lyze the different subphases of the test, performed by frail Oriented Mobility Assessment (POMA) tests, which assess
and non-frail seniors. balance and risk of falls in the elderly. They observed that the

Table 2. Comparative results between the two assessment methods.

GDLAM Manual GDLAM App
p-value

Variables
Mean £ SD KS Mean £ SD KS

1T0MW (s) 7.04+0.87 0.200 7.02+0.72 0.200 0.917
RSP (s) 10.46+£2.13 0.200 10.82+£2.30 0.200 0.342
RVDP (s) 3.62+£1.13 0.051 3.88+1.00 0.061 0.154
PTTs (s) 12.91+£3.48 0.059 13.18+£3.23 0.063 0.645
SRWC (s) 49.41+7.84 0.200 49.95+8.30 0.200 0.690
Gl (score) 29.37£4.24 0.200 29.94+4.17 0.200 0.426
Total time (min) 5.59+0.91 0.184 3.89+0.70 0.072 < 0.001

KS = Komolgorov-Smirnov normality test

Figure 1. Scatterplot results of Pearson’s correlation.

Table 3. Correlations between the two classifications of the two procedures.

o~ ]k | g | Corton | |

10MW Manual vs. 10MW App 0.75 0.66 Substantial agreement < 0.001
RSP Manual vs. RSP App 0.87 0.69 Substantial agreement <0.001
RVDP Manual vs. RVDP App 0.83 0.65 Substantial agreement < 0.001
PTTs Manual vs. PTTs App 0.84 0.69 Substantial agreement < 0.001
SRWC Manual vs. SRWC App 0.97 0.93 Almost perfect agreement <0.001
Gl Manual vs. Gl App 0.89 0.73 Substantial agreement < 0.001

These GDLAM FA validity studies were published in issue 2492 of the Brazilian Journal of Industrial Property (INPI) of October 9, 2018, under
process number BR512018051849-4. The GDLAM FA App is also available for free download on the Google Play Store platform.
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application was able to detect oscillations during static bal-
ance, and differentiate the risk of falls, exhibiting good correla-
tion with the traditional test. Their system showed efficiency
similar to that observed in this study with the GDLAM FA
App. No difference was found between manual and digital
evaluations with the GDLAM FA App. Since Pearson’s cor-
relation was strong in all the tests, the GDLAM FA App
demonstrated validity.

Reproducibility studies have also been conducted
(Esteves, 2018; Marchi et al., 2016; Melquiades, 2018,;
Nogueira et al., 2018). Melquiades (2018) evaluated the
intra-examiner reliability of shoulder measurements using
the universal, digital, and Ratefast goniometer App, find-
ing that, despite the widespread use of the universal goni-
ometer, some studies report conflicting results regarding
its reliability. In the present study, the digital goniometer
(ICC: 0.41-0.73) and the App (ICC: 0.28-0.66) showed
higher reliability and better reproducibility in relation to
the universal device (ICC: 0.15-0.59).

In a case report, Nogueira et al. (2018) assessed an App
used to plan total knee arthroplasty. This planning is typi-
cally done by evaluating a panoramic radiograph of the lower
limbs. However, the difficulty with this assessment is the poor
alignment of the peripheral components between the center
of the femoral head, knee, and ankle (variation higher than
3°). Surgical planning of the case was carried out using the
App and, as a control and safety measure, was also done
manually, confirming that the App was reproducible, effi-
cient, and safe for surgical planning of the case in question.

Marchi et al. (2016) compared the reproducibility and
equivalence of using the Cobbmeter App with the manual
measurement method to analyze the sagittal alignment of
the spine, evaluating 20 spinal radiographs through the App,
finding it to be a valid and reliable instrument.

Esteves (2018) aimed to determine the safety, effective-
ness, and reproducibility of screening neurological patients
through the App, assessing the medical records data and
outcomes of 232 cases and found it to be safe, effective,
and reproducible, in addition to having a positive impact on
patient outcomes and requiring less screening time. Thus, it
appears that in addition to these Apps being reproducible
and safe, they also reduce screening time and are less sus-
ceptible to errors, as demonstrated in this study.

The applicability of the GDLAM FA App is also con-
firmed by the level of agreement between the two methods
(manual and App). It was considered adequate and exhibited
strong and very strong significant correlations (p < 0.001)
for all variables, resulting in “substantial agreement”for almost
all the tests and “almost perfect agreement” for the SRWC.

Tibes etal. (2014) conducted an integrated review of the
literature searching for mobile Apps in Brazil and found that
most studies assessed App importance. These Apps facil-
itate and optimize procedures, and are sustained by aca-
demic knowledge, reliable databases and validated protocols.
Likewise, the App studied here aims to increase usage of a
valid, easy-to-use, and accessible technological resource in
order to increase public health interventions.

There is a need for Apps in several areas, and with the
increasing use of cell phones, they can be used as a source
of information or work tool, highlighting the rapid expan-
sion of mHealth Apps that have proven to be safe, exhibit
significant potential to improve information access, decrease
the time spent on certain tasks, and increase the reliability
of recorded data (WHO, 2018).

As such, the authors intend to make this tool available
free of charge to health and research professionals who work
with the FA of older adults in social programs and fitness
centers. The GDLAM FA App aims to optimize a valid fit-
ness test battery protocol, increase the speed of execution and
data archiving, and provide immediate classification results.

CONCLUSION

'The study showed that the GDLAM App is as efficient as
the traditional functional autonomy protocol for the elderly,
demonstrating adequate reproducibility, shorter evaluation
time, and faster results.

It can also be applied during the data collection of larger
groups in university extension programs, providing immedi-
ate test results. Thus, the App can be used to evaluate FA, due
to its speed in showing results in different extension events,
research, and day-to-day professional practice.
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ABSTRACT

Fatigue, and Anthropometric Parameters in

young University Students
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Cardiovascular risks are now an epidemiological reality among adults and teenagers. This scenario leads to impairments in quality of
life and represents a burden in healthcare and government costs. This study aimed to evaluate the association between risk factors
for cardiovascular diseases, quality of life, daytime sleepiness, fatigue, and anthropometric parameters on university students in
Fortaleza/CE, Brazil. It was a descriptive, crossectional, correlational study, made through epidemiological assessment in young
university students, with primary data and quantitative analysis. The results showed a negative influence of daytime sleepiness
and fatigue on the overall quality of life. Functional capacity, a component of the quality of life, which represents the ability to
perform tasks and activities in their life, and limitations due to emotional aspects could impact a person’s well-being and health.
Moreover, excessive daytime sleepiness showed a strong correlation with almost all domains of quality of life. It was found that
although volunteers did not show a low quality of life, fatigue levels and sleepiness presented as relevant variables. There is a need

to comprehend and control these variables to promote students’ health and, consequently, to live healthier adulthood.

KEYWORDS: sleepiness; fatigue; quality of life; anthropometry; young adults; university.

INTRODUCTION

In Brazil, cardiovascular diseases (CVD) accounts for
30% of deaths and are the leading cause of deaths worldwide
(Rocha & Martins, 2017). Furthermore, risk factors such as
dyslipidemia, smoking, and obesity, known as non-commu-
nicable chronic diseases (NCCD), are responsible for 71% of
deaths worldwide, ranging from 37% in low-income countries,
to 88% in developed countries (Organiza¢io Pan-Americana
de Satide,2018).1t has been established a correlation between
the development of CVD and NCCD, particularly obesity
with central fat distribution (LLima, 2018; Mendonga, 2016;
Oliveira et al., 2010).

Though these cardiovascular risks were considered sig-
nificant only in older adults and elderly, but recent studies

'Centro Universitario FANOR, UniFanor, Fortaleza, Brazil.

2Centro Universitario Grande Fortaleza, UniGrande, Fortaleza, Brazil.

demonstrated that these risks also affect young adults (Carvalho
etal.,2015; Dantas et al., 2015; Dwyer et al., 2009; George et al.,
2017; Yano et al., 2016; Zeller & Modi, 2006). This epidemi-
ological scenario not only implies a significant reduction in
life quality but also represents a burden to society in health
care costs (Rocha & Martins, 2017).

The risk of death in obese adults who were also obese
during childhood is significantly higher than eutrophic
adults, which presented normal weight during childhood.
'The quality of life and psychological well-being is improved
as a consequence of weight loss (Associagdo Brasileira para
o Estudo da Obesidade e da Sindrome Metabdlica, 2016).
Together, these data points that obesity is associated with low-
grade chronic inflammation (Ying et al., 2019). In addition,
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islet macrophages also impair the insulin secretory capacity
of B-cells, comprising the quality of life (Ying et al., 2019).
Other dysfunctions associated with obesity are sleeping dis-
orders. Studies associate a higher prevalence of sleepiness
with main components of Metabolic Syndrome and CVD
(Mansur et al., 2015; Polido-Arjona et al., 2018; Rawat et al.,
2019;). However, weight loss has been shown to attenuate
sleeping disorders’ severity (Patel & Mehra, 2015).

For children and adults, the number of night sleeping
hours is conversely associated with Body Mass Index (BMI)
and obesity in cross-sectional studies and obesity incidence
in longitudinal studies. These changes are consistent with
chronic sleeping deprivation, leading to increases in obesity
risk and the propensity to inflammatory disorders (ABESO,
2016; Pereira et al., 2020).

Consequently, evidence points towards an increased
manifestation of fatigue associated with sleeping deprivation
and obesity in young university students and correlated with
years of study and BMI (Amaducci et al., 2010; Hershner &
Chervin, 2014; Maugeri et al., 2018).

Although the number of studies with university students
is limited, those who previously assessed these parameters
showed fatigue, which might impact learning, quality of
life, and professional graduation. Studies regarding stress in
undergraduate students demonstrated psychological stress,
sleeping disorders, and other physically expressed symptoms
(Li & Hasson, 2020; Nufez et al., 2019; Whittier et al., 2014).

Therefore, this study aimed to assess and associate risk
factors of CVD, quality of life, daylight sleepiness, fatigue,
and anthropometric parameters in a sample of university
students in Fortaleza/CE, Brazil.

METHODS

'This observational, analytical cross-sectional study was
made through an epidemiological assessment of university

students, and simple random sampling was used.

Participant consent and recruitment

Participants were recruited from the general population
through flyer advertisements and advertisements on the Centro
Universitirio Fanor| Wyden. The data were acquired during
the second semester of 2018.The present study intended to
focus on the age range of students who are mostly present at
university centers. The research team subsequently phoned
the parents of the identified children to verify their interest
and to check that their children fulfilled the inclusion crite-
ria: (a) Aged between 18 to 30 years; (b) absence of chronic
medical problems, such as epilepsy and asthma; (c) able to

334 Motricidade, 2020, vol. 16, n. 4, pp. 333-339

perform the tests, and (d) accept to participate in the study
voluntarily. After written consent, three trained researchers
conduct all protocols.

Initially, 98 students opted to participate, and eight did
not participate in the experiment (due to illness or forget-
ting the appointment). For this sample, 90 young univer-
sity students were randomly chosen, composed of 23 males
(25,6%) and 67 females (74,4%). The research protocol was
approved by the Human Research Ethics Committee of
UniFAMETRO University under the protocol 2.089.272
and CAAE: 65185717.8.0000.5618. All participants volun-
tarily signed the term of consent for this research.

Study design and measures

Study design

Individual appointments took place between 7 am, and
9 am at the Centro Universitirio Fanor|Wyden. On arrival,
a physical examination was performed. Then the students
completed a questionnaire in a separate room and were left
alone with the research team for the rest of the study. The vol-
unteers completed self-report questionnaires when necessary,
with the help of the investigating group.

Instruments

BMI was assessed through height and weight with a mea-
suring tape with 1mm accuracy and a digital scale (Plenna®),
respectively. Hip Circumference (HC), Waist-to-Hip Ratio
(WHR), and Neck circumference (NC) were measured using
an anthropometric tape made of glass fiber and with 200cm
of length. Measurements were made accordingly to the
Anthropometric Standardization Reference Manual guide-
lines (Lohman et al., 1988). All measurements were made
twice, and a mean between results was established. A third
measurement was made, and the values that lead to differ-
ences were discarded in case of discrepancy between the first
and the second measurements.

To assess physical activity levels, it was used the short
version of the International Physical Activity Questionnaire
(IPAQ), developed by the World Health Organization in 1998
to acquire worldwide data regarding physical activity. IPAQ_
has been previously used to assess university students’ physical
activity levels in Brazil and other countries (Fagaras et al.,2015;
Melo et al., 2016;). IPAQ questionnaire classifies the respon-
dents as follows: Sedentary, irregularly active, active, and very
active considering the amount of time spent doing physical
activity weekly, frequency, and intensity (Matsudo et al.,2001).

It was used the Sleepiness scale EPWORTH (ESE)

to evaluate daytime sleepiness. The ESE is a questionnaire
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that reports the probabilities of sleep in eight situations
involving daily activities. The global score ranges from 0 to
24 points. Scores above 10 indicated excessive diurnal sleep-
iness (Bertolazi et al., 2009).

The Fatigue Severity Scale (FSS) was used to analyze
fatigue symptoms. It contains nine affirmative sentences where
participants sign a score ranging from 1 to 7 regarding how
that affirmative fits his present condition. Number 1 implies
that the participant strongly disagrees with the affirmative, and
seven implies that he strongly agrees. Total score ranges from
9 to 63, in which scores above 28 are indicatives of fatigue.

Procedures

For this study, inclusion criteria were: to be aged 18 years
or more, been regularly registered to a university course, and
do not present any kind of condition that limits anthropo-
metric data collection. Recruitment of volunteers was made
by advertising the study in classrooms and other locations
of the university

Anthropometric assessment and questionnaire applica-
tion were madmade by professionals. Initially, body weight
and height, waist, hip, and neck circumference were mea-
sured. Then, participants answered the questionnaires regard-
ing physical activity levels, daytime sleepiness, and fatigue.

Statistical Analysis

Data were expressed as mean, standard deviation,
and percentage values. It was used Kolmogorov-Smirnov
to assess residual normality, and the Levene test to ver-
ify the homogeneity of variances. Fisher’s test was used
for comparisons between categorical variables in this
study. Yates’ correction test was used to compare gen-
ders. ANOVA was used for data with normal distribution
and homogeneity of variances and Kruskall-Wallis test
to non-parametric variables to compare more than two
groups. Student’s T-test or Mann-Whitney test were used
to compare two groups. Multiple linear regression was also
used in this study. The significance level was determined

as 95%. Data were plotted and analyzed in statistical soft-
ware SPSS® for Windows (SPSS21).

RESULTS

Clinical and demographical
characteristics
In the present study, students BMI ranged from 16.8 to
39.0 (23.2+4.1) kg/m?* Our data showed that waist circum-
ference values varied from 64.0 to 105.0 (77.0+10.1) cm

while waist-hip ratio ranged from 0.65 to 1.27 (0.77£0.77).
Neck circumference values fluctuated from 29.0 to 42.0
(33.3+3.2) cm. The assessment of students’ Daytime Sleepiness
demonstrated a mean score of 10.9+4.4. The fatigue symp-
toms mean score was reported as 28.1£11.2 (Table 1).

Comparison between genders

After a gender analysis, it was found that values for waist
circumference in men (84.1+10.3) were higher compared
to women (74.719.0) (p=0.000), although no differences in
BMI were found between genders (p=0.52). Similar results
were found for WHR (0.83£0.1 vs. 0.74£0.05. p=0.000) and
NC (38.5£2.1 vs. 33.0+2.2. p=0.000). Regarding physical
activity levels, no difterences were found between genders
(p=0.99). In addition, no significant correlations were found
between genders and daytime sleep (P=0.74) and fatigue
(p=0.96) (Table 2).

Table 1. Anthropometric, daytime sleepiness and fatigue
data gathered from young university students.

Daytime sleepiness 10.9 44
Fatigue symptoms 28.1 1.2
Anthropometric measures
BMI 23.2 4.1
wC 77.0 10.1
WHR 0.77 0.07
NC 343 3.2

Notes: WC: Waist Circumference (cm), NC: Neck Circumference (cm),
BMI: Body Mass Index (kg/m?), WHR: Waist Hip Ratio.

Table 2. Comparison of Anthropometric and physical activity
levels between genders.

N i | N
6% 4%
Anthropometric values
?h/,\l/ga(rlffs/g;)' 23.7(3.6) 23.1(44.3) 0.52
WC (cm) 84.1(£10.3) 74.7(£9.0) 0.000™
WHR (MeanzSD) 0.83(0.1) 0.74(x0.05) 0.000™
NC (MeanxSD) 38.5(x2.1) 33.0(x2.2) 0.000™
Physical activity levels IPAQ. n. (%)
Sedentary 3(14.3%) 8(12.9%)
Irregularly active 6(28.6%) 19(30.6%) 0.99
Active 6(28.6%) 18(29%)
Very active 6(28.6%) 17(27 .4%)

Notes: WC: Waist Circumference (cm), NC: Neck Circumference
(cm), BMI: Body Mass Index (kg/m?), N: number of subjects,
WHR: Waist-Hip Ratio.
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Correlation between physical activity,
quality of life, and fatigue symptoms

In the present study, physical activity levels did not influ-
ence sub-items of quality of life, excessive daytime sleepiness,
or fatigue symptoms.

Linear regression between daytime sleepiness and quality
of life domains demonstrated that Excessive daytime sleep-
iness was negatively correlated with Functional capacity
(p=0.01. r=-.25), General health (p=0.001. r=-.35), vitality
(p=0.004. r=-.30), social aspects (p=0.008. r=-.27), limita-
tions due to emotional aspects (p=0.02. r=-.24) and mental
health (p=0.000. r=-.36). Limitations due to physical aspects
and pain were not correlated with excessive daytime sleep-
iness (Table 3).

Linear regression results from fatigue and quality of life
showed a negative correlation between fatigue score and
“Limitations due to emotional aspects” domain (Table 4).
Fatigue was not correlated with any other quality of life domain.

DISCUSSION

'The main results of this study indicate a negative influence
of daytime sleepiness and fatigue on quality of life. These data
show that functional capacity, a component of life quality rep-
resenting the ability to perform tasks and activities in their
life, and limitations due to emotional aspects could impact a
person’s well-being and health. Furthermore, excessive day-
time sleepiness demonstrates a strong negative association
with almost all domains in the quality of life questionnaire.

Daytime sleepiness and poor sleep quality could be related
to alterations in the biological clock and circadian cycle.
The suprachiasmatic nucleus may present alterations and
abnormal function, which could lead to changes in serum
glucose, cortisol, and blood pressure (Froy,2011; Kreier et al.,
2007). The effects of daytime sleepiness are related to glucose
metabolism. Studies have shown that autonomic dysfunction
is associated with an increased risk of developing diabetes in
young and elderly (Stamatakis & Punjabi, 2010).

To date, there is no consensus regarding the duration and
intensity of daily physical activity to reduce excessive day-
time sleepiness in patients with type 2 diabetes. However, it
is well established that more time of planned physical activity

is associated with benefits due to improvements in psycho-
logical and psychosocial interactions. Thus, physical activity
may intervene positively in mood and sociability, which might
reduce sleepiness symptoms (Okay et al., 2009).

In the present study, physical activity levels were not suf-
ficient to interfere with analyzed variables. However, it could
be hypothesized that increasing health habits and physical
activity levels would be more efficient in the quality of life
of young university students. Effting et al. (2019) reported
relevant data regarding resistance exercise as a tool to treat
obesity and being also important to manage metabolic alter-
ations and to maintain quality of life.

Although we were unable to find alterations in anthro-
pometric measures, it is well known that obesity impacts
quality of life. Low Cardiorespiratory fitness seems to affect
cardiovascular risk factors in teenagers negatively, a stage in
life which antecedes university entry, especially regarding
excessive weight in both genders and biochemical profile in
male, thus, urging for preemptive actions during childhood
and teenagehood (Rodrigues et al., 2007).

There are reports from cases which hypertension (Carvalho
et al., 2013), obesity (Poeta et al., 2010), CVD prevalence
(Teston et al., 2016), demographic and social economic fac-
tors related to health and lifestyle (Ascef et al., 2017) nega-
tively affected the quality of life in these patients.

Table 4. Linear regression between fatigue and quality of life.

e
t | p

—
KRR

value

(Constant) | 35.016 | 6.443 5.434 .000
FC -.029 .078 -.050 -.369 0.71

LPA -.001 044 -.003 -.023 0.93
PN -.099 072 -.180 -1.365 0.13
GH -.055 077 -116 -716 0.42
VIT .053 .098 .094 .544 0.51

SA 102 .078 210 1.313 0.19
LEA -.080 .040 -276 -2.029 | 0.04*
MH .007 119 011 .058 0.95

Notes: FC — Functional capacity; LPA - Limitations due physical
aspects; GH — General Health; VIT - Vitality; SA - Social Aspects;
LEA — Limitations due to emotional aspects; MH — Mental Health;
PN — Pain; SD — Standard Deviation.

Table 3. Linear regression between daytime sleepiness and quality of life.

e e e o [ wm | s e |

Pearson’s -.251 -.203

-.082 -.356™ -.302" -278" =241 -.366"

Daytime sleepiness

p value 0.01" 0.05

0.4 0.001** 0.004** 0.008** 0.02** 0.000**

Notes: FC - Functional capacity; LPA — Limitations due physical aspects; GH — General Health; VIT - Vitality; SA — Social Aspects; LEA —

Limitations due to emotional aspects; MH — Mental Health; PN — Pain.
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These findings corroborate with other factors that impacted
the quality of life in other studies, such as concentration,
sleep, energy level, ability to perform daily activities, leisure
time, and negative emotions (bad mood, despair, anxiety, and
depression). These variables are related to the success of the
graduation process in performance in academic activities.
Although, these factors were not correlated with university
evasion, which was practically non-existent in the last decade
(Catunda & Ruiz, 2008; Tatjana et al., 2011;).

Domains of quality of life such as: functional capacity,
limitations due to emotional aspects, general health, vital-
ity, social aspects, and mental health presented negative cor-
relations with sleepiness. This data supports previous studies
(Diaferia et al., 2013; Tassinari et al., 2016). Another inter-
esting finding regards the association of fatigue and the sub-
item “limitations due to emotional aspects”.

Studies have found symptoms of anxiety, depression, a sig-
nificant incidence of fatigue, and low physical energy among
young adults with sleeping problems (Mill et al.,2010; Muler &
Guimaries, 2007). Reports found a prevalence of moderate/
intense fatigue in young university students, which, in turn,
described moderate/intense impairments in daily activities,
showing a positive between fatigue with the graduation year,
body mass index, and depression. Academic activities were
the main ones responsible for fatigue (Amaducci et al., 2010).

It is expected that young university students to have a bet-
ter quality of life and health. However, daytime sleepiness and
fatigue are variables that might impact both. Moreover, daytime
sleepiness and fatigue were also associated with obesity and
well-being in young university students (Vgontzas et al., 2006).

It is well established that alterations in the circadian cycle
might have genetic influence, but it also might be adjusted
by daily circumstances such as work, jet lag, among other sit-
uations. A previous study has demonstrated greater sympa-
thetic tonus in subjects with reduced hours of sleep, which
may lead to increases in appetite and blood pressure, result-
ing in obesity and metabolic disorders (Gangwisch, 2009).
'Thus, a student organization and the work of university stu-
dents should be well observed.

The findings of this study have important clinical impli-
cations. The strengths of the study are the stringent method-
ological design and clinical evolutions. However, interpretation
requires consideration of the methodological limitations of
this study procedure, where laboratory analyses could not be
conducted. These data should improve our results. Second, the
sample size was relatively small, and most students were
recruited from the same university, although sample char-
acteristics were comparable to other studies. Future research
should aim to replicate findings and investigate the amount

and frequency, and quality of sleep, fatigue, and anthropo-
metric parameters on young university students in order to
achieve a significant effect. It would also be important to test
the effect of physical activity on behaviors in this population.

CONCLUSION

In summary, the levels of physical activity did not influ-
ence the sub-items of quality of life, excessive daytime
sleepiness, and symptoms of fatigue in university students.
However, excessive daytime sleepiness negatively impacts
sub-items of quality of life such as functional capacity, general
health, vitality, social aspects, limitations due to emotional
aspects, and mental health, whereas fatigue only affects the
emotional aspects of quality of life. There is a need to under-
stand and control these variables to promote an improvement

in the health of college students and, consequently, have a

healthier adult life.
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Comparacao de indicadores antropométricos
em atletas de ginastica ritmica satisfeitas e
insatisfeitas com a imagem corporal

Comparison of anthropometric indicators in rhythmic
gymnastics athletes satisfied and dissatisfied with body image.

Suellem Zanlorenci'™ @, Priscila Custdédio Martins' @,
Diego Augusto Santos Silva' 9, Rozane Aparecida Toso Bleil?

O objetivo do presente estudo foi comparar o indice de massa corporal [IMC], dobra cuténea do triceps (DCTR), subescapular
(DCSE) e gordura corporal (%GC) em atletas de ginéstica ritmica (GR), satisfeitas e insatisfeitas com a imagem corporal (IC),
Tratou-se de um estudo transversal, com 38 atletas praticantes de GR do Oeste Paranaense. A IC foi avaliada com o Body Shape
Questionnaire, a massa corporal e a estatura foram aferidas e o IMC calculado. As DCTR e DCSE foram utilizadas para o célculo
do %GC (equacdo de Slaughter). O nivel econémico foi verificado com o Critério de Classificagdo Econdmica Brasil e a maturagao
sexual foi autorreferida com pranchas de Tanner. Foi empregado Teste T independente, Qui-quadrado e anélise de covariancia
(ANCOVA) controlando a interferéncia do nivel econdmico e do estdgio maturacional, com p<0,05. Ginastas insatisfeitas com a
IC apresentaram maiores valores de IMC (média: 19,01 Kg/m?; desvio-padrao [DP]: 0,65 Kg/m?), DCTR (média: 9,26 mm; DP: 0,65
mm), DCSE (média: 7,33 mm; DP: 0,55 mm) e %GC (média: 20,75; DP: 0,96), quando comparadas as ginastas satisfeitas com a IC,

RESUMO

mesmo apds o controle do nivel econdmico e do estdgio maturacional. Atletas de GR insatisfeitas com a IC apresentaram maiores
valores para os indicadores antropométricos.
PALAVRAS-CHAVE: composi¢do corporal, tecido adiposo, distor¢do da percepcdo, desempenho atlético, ginastica.

This study aimed to compare body mass index [BMI], triceps skinfold (DCTR), subscapular skinfold (DCSE) and body fat (%BF) in
rhythmic gymnastics (GR) athletes, satisfied and dissatisfied with body image (Cl). Through a cross-sectional study with 38 athletes
practicing GR from Oeste Paranaense. The Cl was assessed with the Body Shape Questionnaire, body mass and height were
measured, and the BMI was calculated. The DCTR and DCSE were used to calculate the %GC (Slaughter equation). The economic
level was verified with the Brazil Economic Classification Criterion, and sexual maturation was self-reported with Tanner boards.
Independent T-test and Chi-square and covariance analysis (ANCOVA) were employed to control the interference of economic level
and maturational stage, with p <0.05. Gymnasts dissatisfied with HF presented higher BMI values (mean: 19.01 Kg/m2; standard
deviation [SD]: 0.65 Kg/m?), DCTR (mean: 9.26 mm; SD: 0, 65 mm), DCSE (mean: 7.33 mm; SD: 0.55 mm) and %BF (average: 20.75;
SD: 0.96) when compared to gymnasts satisfied with HF, even after control economic level and maturational stage. GR athletes

ABSTRACT

dissatisfied with HF presented higher values for anthropometric indicators.

KEYWORDS: body composition, body fat, perception distortion, athletic performance, gymnastics.
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INTRODUCAO

A Ginistica Ritmica (GR) proporciona varias oportuni-
dades de movimento, auxiliando o desenvolvimento de todas
as caracteristicas aos praticantes, aperfeicoando as capacidades
psicomotoras, fisicas, de ritmo, lateralidade, equilibrio, estru-
turagio espacial, orientagio temporal, esquema corporal, além
dos dominios cognitivo, afetivo e social (de Aquino et al.,
2012). Algumas particularidades do treinamento esportivo
na GR devem ser levadas em consideragio, pois a modalidade
tem como caracteristica a busca pela perfei¢cio na execugio
dos movimentos corporais e com os aparelhos, sendo neces-
sdria a atengdo nos pequenos detalhes (Boaventura, 2011).

Verifica-se na GR preocupagio exacerbada com a imagem
corporal (IC), isso pode ser resultado da imposi¢io da midia
e dos treinadores que impéem a IC estereotipada que corres-
ponde a aparéncia irreal de magreza (Oliveira et al., 2003).
Atletas de GR se deparam com demandas intensas de trei-
namento e, principalmente, com estereétipo de corpo magro,
orientado para objetivos de competi¢io, ou seja, possuir forte
desejo de ser perfeito em todos os aspectos da modalidade, a
fim de alcangar maior potencial (Di Palma, 2016). As atletas
geralmente baseiam o sucesso com aparéncia estética e habi-
lidades atléticas, o que pode resultar em limita¢do excessiva
de ingestdo de alimentos, aumentando os niveis de ansiedade
e estresse, 0 que impacta negativamente na percepgao da IC
(Borrione et al., 2013).

A fase da adolescéncia tem caracteristicas especificas de
acordo com o nivel econémico, no qual a adolescente estd
inserida e de acordo com o estigio maturacional (Salles, 1998).
Meninas com maior nivel econdmico tendem a desenvolver
maior insatisfa¢io com a IC em comparag¢io com as meni-
nas de menor nivel econémico (Archibald et al., 1999). As
atletas de GR, em geral, apresentam nivel econémico eleva-
do,além de ser uma modalidade que preconiza o baixo peso
corporal e enaltece a estética como um dos critérios de ava-
liagdo do desempenho (Fortes et al., 2012). Em relagio ao
estdgio maturacional, estudos demonstraram que as constan-
tes transformagdes relacionadas ao desenvolvimento puberal,
somadas 4 emergéncia da sexualidade, valorizag¢io da fungio
social e a dificuldade em estabelecer a prépria identidade
geram inquietudes e sofrimento, e por isto, a adolescéncia
(ap6s o inicio da puberdade) é considerada periodo critico
para o desenvolvimento de distirbios de IC (Braga et al.,
2010; Campagna & Souza, 2006).

A literatura a respeito da composigio corporal e percep-
¢io da IC em atletas de GR ¢ escassa, como foi verificado
pelo estudo de Moraes et al. (2019), cujo objetivo foi mapear
a produgio cientifica sobre GR, publicada em periédicos da

América Latina, Caribe e paises ibéricos. A pesquisa encontrou

48 artigos publicados em 27 periédicos diferentes, distribui-
dos no periodo de 2001 a 2017. O estudo apresentou artigos
relacionados a preparagio fisica e aptiddo fisica das atletas
de GR, caracteristicas e qualidades fisicas, biolégicas, fisiol -
gicas, andlises de equilibrio, maturagio biol6gica e métodos
de treinamento (Lima Moraes et al., 2019), porém, nio foi
relatado nenhum estudo que se referiu & composicio cor-
poral de atletas de GR, controlando a interferéncia do nivel
econdmico e do estigio maturacional, o que demonstra falta
de evidéncias acerca desta inter-relagio.

Identificar a distor¢do da IC em diferentes momentos da
carreira esportiva dessas ginastas pode contribuir para com-
preensdo dos mecanismos que desencadeiam tais processos
prejudiciais & satide das atletas (Vieira et al., 2009). Estudos
relacionados 4 composi¢do corporal e IC controlando a
interferéncia do estdgio maturacional e do nivel econémico
de atletas de GR, sdo necessérios com objetivo de melhorar
a qualidade técnica, a qualidade de vida e satide das atletas
dessa modalidade.

Desta forma, o objetivo do presente estudofoi compa-
rar os indicadores antropométricos em atletas de gindstica
ritmica, satisfeitas e insatisfeitas com a IC, controlando a

interferéncia do estigio maturacional e o nivel econémico.

METODO

O projeto foi apresentado a coordenadora de cada equipe
selecionada, informando os objetivos da mesma. Apés o aceite
e autorizagdo pela equipe e patrocinadores, o projeto foi
encaminhado e aprovado pelo Comité de Eticaem Pesquisa
com Seres Humanos da Universidade Federal da Fronteira
Sul (CEP/UFFS), sob parecer 1.857.618. Apés a aprovagio
foi encaminhada carta informativa para cada equipe e em
seguida definido o melhor periodo para a coleta de dados,
a fim de nfo interferir nos treinamentos e campeonatos ji
agendados. A pesquisa seguiu os procedimentos de acordo
com a Declaragio de Helsinquia.

Amostra

Estudo transversal, realizado com adolescentes do sexo
feminino, em queforam avaliadas 38 atletas adolescentes
(10 a 18 anos), praticantes de GR do Oeste Paranaense.
As atletas treinavam de quatro a seis horas por dia de
segunda a sibado, em dois municipios considerados como
referéncia na modalidade de acordo com a Federagio
Paranaense de Ginistica. Todas as atletas do rendimento
das duas equipes selecionadas foram convidadas a parti-
cipar da pesquisa e ndo houve negativas em nenhum dos

pardmetros avaliados.
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O tamanho da amostra foi calculado a posteriori conside-
rando o erro do tipo I (0=0,05) e erro de tipo 11 ($=0,80) para
identificar diferenca entre as atletas satisfeitas e insatisfeitas
com IC com tamanho de efeito médio (0,50) (Cohen, 2013)
para os indicadores investigados.Para andlise de covariancia
(ANCOVA), a anilise posteriori indicou que com =0,05 e
=0,80,a amostra de 38 atletas permitiu encontrar diferencas
na comparagio de médias com tamanho de efeito de 0,50.

Todos os cilculos foram realizados no software G*Power®

versdo 3.1.9.2 (Universitat Dusselfodorf, Alemanha).

Procedimentos de coleta de dados

As atletas foram avaliadas individualmente, por trés pesqui-
sadoras estudantes do curso de nutri¢io da UFFS — Campus
Realeza. As avaliadoras foram previamente treinadas para a
coleta de dados pela professora coordenadora da pesquisa,em
que uma das pesquisadoras ficou responsével pela aplicagio
dos questiondrios (imagem corporal, nivel econdmico), uma
pesquisadora ficou responsivel pela realizagdo das medidas
antropométricas e explicar os procedimentos da avaliagio da
maturagio sexual e outra pesquisadora ficou responsével pela
aplica¢io do questiondrio de freqiiéncia alimentar que acon-
teceram no préprio local de treinamento, durante o hordrio
de treinamento e foram agendadas previamente com a coor-
denadora de cada equipe. A coleta de dados foi realizada em
sua totalidade em trés dias.

Variaveis dependentes

A massa corporal foi obtida em balanca digital, da marca
Marte® (Sao Paulo, Brasil), com capacidade de 200kg e preci-
sdo de 50g e a estatura determinada com estadiémetro marca
Sanny® (Sio Paulo, Brasil), com capacidade de 210cm e preci-
sdo de 1,0mm. A partir dessas informagdes, o indice de massa
corporal (IMC) foi determinado pela f6rmula: IMC= massa
corporal (kg)/estatura (m)* epara avaliagio do estado nutricio-
nal, foram usadas as Curvas de Crescimento da Organizagio
Mundial da Satde (Organization, 2016), em relagio ao IMC/
idade para criangas e adolescentes de cincoa 19 anos.Para a
avaliagdo do percentual de gordura corporal (WGC) foram
mensuradas as dobras cutdneas triciptal e subescapular com
adipometro da marca Cescorf® (Porto Alegre, Brasil), com pre-
cisdo de 0,1 mm, e em seguida calculadas a partir da equagio
de Slaughter et al. (Slaughter et al., 1988). A referida f6rmula
varia de acordo com o somatdrio das dobras cutineas triciptal
e subescapular. Se a soma das duas dobras cutineas for < que
35,0 mm se utilizou a seguinte f6rmula:

1,33 x (triceps + subescapular) — 0,013 x
(triceps + subescapular)? — 2,5
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Se a soma das duas dobras cutineas for > 35 mm utili-

zou-se a seguinte férmula:
0,546 x (triceps + subescapular) x 9,7

Varidveis independentes

A percepgio da IC foi avaliada por meio do questionario
Body Shape Questionnaire— BSQ, validado para a populagio
brasileira (Di Pietro, 2003). O instrumento contém 34 itens,
com seis op¢des de respostas: 1) nunca; 2) raramente; 3) s
vezes; 4) frequentemente; 5) muito frequente; e 6) sempre.
De acordo com a resposta marcada, o valor do nimero cor-
respondente 4 opgio feita é computado como ponto para a
questdo. A classificagio dos resultados é feita pelo total de
pontos obtidos e reflete os niveis de preocupagio com a IC.
Caso a pontuagio seja inferior a 81, a atleta ndo apresenta
distorgdo da IC(satisfeita com a IC) e acima de 81 pontos
reflete algum tipo de distor¢do da IC (insatisfeitas com a
IC). A versdo em portugués utilizada foi a apresentada por
Di Pietro e Silveira (Di Pietro, 2003) e a classificagio da
pontuagio foi realizada de acordo com o estudo de Oliveira

et al. (Oliveira et al., 2003).

Covaridveis

O nivel econdmico foi verificado de acordo com o ques-
tiondrio proposto pelo Critério de Classificagio Econémica
Brasil, descrito pela Associagio Brasileira de Empresas de
Pesquisa - ABEP (2015) ¢ os resultados foram classifica-
dos em “alto” (A1, A2, B1, B2) e “baixo” (C1,C2,D, E), o
mesmo foi preenchido com auxilio dos pais e/ou responsa-
veis de cada atleta e a classifica¢io foi realizada pelos auto-
res do manuscrito.

A maturagio sexual foi autoavaliada com base no desen-
volvimento das mamas e dos pelos pubicos, conforme cri-
térios propostos por Tanner (1962).0 estégiol corresponde
a fase infantil (pré-pubere) e o estdgio 5 a fase pés-puberal,
adulta. Os estdgios 2, 3 e 4 caracterizam o periodo puberal.
Foram considerados os dois parametros avaliados (caracte-
res sexuais secunddrios), casos especificos em que a atleta se
autoavaliou no estdgio 1 para desenvolvimento das mamas
e 4 para pélos pubicos, por exemplo, considerou-se o menor
estigio assinalado(Tanner, 1962).

Anélise estatistica
Inicialmente foi empregada estatistica descritiva (média,
desvio-padrdo [DP]) e assimetria e curtose (-2 +2) para
verificar a normalidade dos dados. Foi empregado o Teste T
independente, o teste do Qui-quadrado e o teste Exato de
Fisher para verificar diferencas entre os grupos (satisfeitas
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e insatisfeitas pela IC) e posteriormente, foi realizada a
ANCOVA controlando a interferéncia do nivel econdmicoe
do estigio maturacional (modelos ajustados), com nivel de
significancia de 0,05. Todas as analises foram realizadas no
SoftwareStata® (Statistical Software for Professionals, Texas,
Estados Unidos), versao 13.0.

RESULTADOS

As ginastas insatisfeitas com a IC apresentaram média de
15 anos (DP: 1,96) de idade, média de massa corporal em 47
kg (DP:8,81) e média de IMC em 19,0 kg/m? (DP: 2,48).
Dasatletas avaliadas, 41,4% insatisfeitas com a IC se auto-
classificaram com nivel econémico alto e pubere no estégio
maturacional (Tabela 1).

As ginastas insatisfeitas com a IC apresentaram maio-
res valores de IMC, dobra cutanea do triceps, subescapular e
%GC, quando comparadas as ginastas satisfeitas com a IC,
nos modelos bruto e ajustado (Tabela 2).

Tabela 1. Distribuicdo das variaveis investigadas segundo a percepc¢do daimagem corporal das atletas de ginéstica ritmica (n=38).

DISCUSSAO

Os resultados do presente estudo foram que as atletas
de GRinsatisfeitas com a IC apresentaram maiores valo-
res de IMC, dobra cutinea do triceps, subescapular e %GC,
quando comparadas s atletas de GR satisfeitas com a IC
mesmo controlando a interferéncia do nivel econémico e do
estigio maturacional.

Resultado semelhante foi encontrado em estudo com 580
atletas (464 meninos e 116 meninas) de 10 e 19 anos de idade,
de vérias modalidades, dos estados do Rio de Janeiro e Minas
Gerais, Brasil, em que atletas com maiorIMC e %GC apre-
sentaram maior insatisfacio com a IC (Fortes et al., 2012).
Possivel justificativa para os achados pode residir na selecio
natural que algumas modalidades (exemplo: nado sincroni-
zado, natagio e GR) buscam atletas comcaracteristicas espe-
cificas (magreza). Além disso, a intensidade do treinamento
auxilia para que as atletas apresentem menor IMC e %GC
(Fortes et al.,2012). Nesse sentido, apesar do ambiente com-
petitivo trazer maior pressdo na busca de um corpo estético

Satisfeitas Insatisfeitas
com a IC (n=23) coma IC (n=15) d de Cohen
Média (DP) Média (DP)
|dade (anos) 12,67 (1,74) 15,15 (1,96) <0,01 1,33
Massa corporal (kg) 37,64 (8,62) 47,07 (8,81) <0,01 1,08
Estatura (m) 1,48 (0,10) 1,56 (0,06) 0,01 0,97
fndice de massa corporal(kg/m?) 16,78 (2,02) 19,01 (2,48) <0,01 0,98
Dobra cuténea do triceps (mm) 7,69 (1,71) 9,26 (2,60) 0,03 0,71
Dobra cuténea subescapular (mm) 6,04 (1,52) 7,33 (2,16) 0,03 0,69
Gordura corporal total (%) 18,23 (2,51) 20,75 (3,77) 0,01 0,78
| n (%) | n (%) | p-valor | V-Cramer

Estagio maturacional 0,66

Pré-pubere 06 (66,7) 03 (33,3)

Pubere 17 (58,6) 12 (41,4)

Pés-pubere - - -
Nivel economico 0,83

Baixo 04 (57,1) 03 (42,9)

Alto 19 (61,3) 12 (38,7)
fndice de Massa Corporal 0,26 0,23

Eutrofia 20 (50,1) 15 (42,9)

Magreza 3(100,0) 0 (0,0)
Gordura Corporal

Baixo 19 (63,3) 11 (36,7) 0,59 0,16

Adequada 03 (60,0) 02 (40,0

Moderadamente alto 01 (33,7) 02 (66,3)

DP: desvio-padro; IC: Imagem Corporal.
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Tabela 2. Comparagdo dos indicadores antropométricos entre atletas de ginastica ritmica satisfeitas e insatisfeitascom a
imagem corporal (n=38).

Satisfeitas Insatisfeitas
com a IC (n=23) com a IC (n=15) d de Cohen
Média (DP) Média (DP)
indice de massa corporal
Modelo bruto 16,78 (0,42) 19,01 (0,65) <0,01 0,20 0,25
Modelo ajustado 16,84 (0,42) 18,93 (0,52) 0,04 0,37 0,58
Dobra cuténea do triceps
Modelo bruto 7,69 (0,37) 9,26 (0,65) 0,03 0,12 0,13
Modelo ajustado 7,73 (0,42) 9,20 (0,52) 0,03 0,22 0,28
Dobra cuténea subescapular
Modelo bruto 6,04 (0,33) 7,33 (0,55) 0,03 0,1 0,12
Modelo ajustado 6,07 (0,35) 7,28 (0,43) 0,04 0,25 0,33
Gordura corporal total
Modelo bruto 18,23 (0,54) 20,75 (0,96) 0,01 0,14 0,16
Modelo ajustado 18,29 (0,59) 20,66 (0,73) 0,01 0,30 0,42

Modelo ajustado por estagio maturacional e nivel econémico; IC: imagem corporal; DP: desvio-padrao; R? poder de explica¢do ajustado.

considerado socialmente perfeito, o treinamento intenso
“modela” o corpo para que o desenvolvimento fisico das atle-
tas de elite assemelhe-se ao padrio corporal ideal valorizado
na sociedade (magreza) (Fortes et al., 2012).

A IC se associa diretamente com parimetros neurofisio-
légicos e indicadores antropométricos (Pereira et al., 2011).
Apesar disso, estudos direcionam para a importincia dos
determinantes sociais nos sentimentos de satisfacdo € insa-
tisfagdo com o corpo, especialmente na adolescéncia, suge-
rindo, que as influéncias culturais e de padrées de beleza
podem ser constituidas de formas singulares de acordo com o
nivel econdmico e estigio maturacional (Pereira et al.,2011;
Williams et al., 2015). No presente estudo foi observado que
mesmo apds o controle da interferéncia do nivel econdmico
e da maturagio sexual, as atletas de GR com maiores indi-
cadores antropométricos apresentaram maior insatisfagio
com a IC. Possivel justificativa para os achados pode residir
na maior exposi¢do que as atletas de maior nivel econdmico
estdo submetidas, como a cobranga dos técnicos, da prépria
familia ea maior facilidade aos meios mididticos, principal-
mente as redes sociais, sendo a internet representada como
potente meio sociocultural que contribui para a distor¢do
da IC, tornando-se assim grupo de risco (Tiggemann &
Slater, 2013).

A maturagio sexual parece também exercer grande influén-
cia na IC entre atletas. Estudo realizado com 126 atletas de
GR de nivel nacional e internacional (idade: 11,95 * 3,09
anos) em Budva (Montenegro), verificou associagio negativa
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entre maturagio sexual e treinamento, demonstrando que a
maturagio tardia pode ser desejivel na GR com o intuito de
melhorar o desempenho (Purenovi¢-Ivanovi¢ et al., 2017).
Ainda, estudo realizado na Alemanha com 215 adolescentes
de ambos os sexos identificouque os adolescentes com maior
IMC e 0 %GC apresentaramestigios de maturagio sexual
mais avangados (Buyken et al., 2009).

A GR possui elementos corporais que influenciam area-
lizagdo dos movimentos como, leveza e feminilidade acom-
panhados de flexibilidade eprincipalmente forga muscular,
tudo em harmonia com a musica (Laffranchi, 2001).Estudo
demonstrou que em algumas modalidades esportivas, a
influéncia exercida pelos treinadores, patrocinadores e fami-
liares, por meio dos comentirios relativos ao peso corporal e
a forma corporal das atletas, podem representar um elemento
de instalagio de comportamentos anormais relacionados a
IC, ou seja, mesmo apresentando valores considerados den-
tro da normalidade para os parimetros, essas atletas nio se
sentem satisfeitas com a IC e demonstram desejo pela apa-
réncia mais magra (McLaren et al., 2001).

Existe caréncia de estudos com medidas antropométri-
cas controlando a interferéncia do nivel econémico e estigio
maturacional, nesse sentido, pode se levar em consideragio a
dificuldade temporal e operacional para esse tipo de estudo,
haja vista que as atletas necessitam abrir méo do treino para
coleta dos dados. Limitagdo da pesquisa é o tamanho da
amostra, pois comesta reduzida o poder dos testes estatisti-
cos aplicados pode ser inferior. Outra limita¢do da pesquisa
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foi o ndo céleulo do erro técnico de medida e do coeficiente
de correlagio intraclasse do antropometrista que realizou as
mensuragdes antropométricas. Por outro lado, somente um
antropometrista realizou as medi¢ées o que minimiza os
erros de medida. O estudo também apresenta pontos for-
tes que devem ser destacados, como a utilizagio de medidas
simples e de baixo custo, como as medidas antropométricas
que podem ser utilizadas por treinadores com o objetivo de

monitorar a composicdo corporal das atletas de GR.

CONCLUSOES

Concluiu-se que as atletas de GR insatisfeitas com a IC
apresentaram maiores valores de IMC, dobra cutéinea do tri-
ceps, subescapular e %GC, independente do nivel econémico
e do estdgio maturacional.
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This study aimed to observe changes in the functional capacity of the elderly. Eighteen elderly individuals (mean 74.3 years) were

divided into two groups: water aerobics (GH, n = 08) and institutionalized (Gl, n = 10). Functional capacity was identified through the

ABSTRACT

functional capacity, with healthier aging.

KEYWORDS: aging, exercise, water aerobics.

INTRODUCTION

Life expectancy is increasing in the world population.
Aging is a complex process that alters the morphology and
functions of the organism and among these changes is the
reduction in functional capacity (Murabito et al., 2008).

Functional capacity is related to the ability to perform
activities of daily living such as eating, bathing, riding a bus,
making a phone call, and walking, and its decrease is asso-
ciated with an increased risk of falls, increased hospitaliza-
tions, and mortality (Fried, 2004; Gongalves et al., 2010;
Rockwood, 2005; Silva et al., 2006;).

In addition to the aging process, one of the factors affect-
ing functional capacity is a sedentary lifestyle. In this sense,
studies report that functional capacity and physical exercise
are positively related and could be responsible for postpon-
ing the degenerative process of functional capacities due to

aging (ACSM, 2009; Hunter et al., 2001).

'Universidade Salvador (UNIFACS), Salvador-BA, Brasil;

battery of tests proposed by Rikli and Jones (1999). After the intervention period, both groups showed reductions in the valences
evaluated. However, in Gl the reductions were more accentuated. For Cardiorespiratory Capacity, Mobility, and Strength of lower
limbs, there were reductions for GH of (-4.22%, -9.42%, and -19.23%) and Gl of (-52.20, -135.43%, and -28%) respectively. For the
Time up and Go test (TUG), statistical effect was present for time (with lower time post vs. pre; p = 0.021) as well as a significant

interaction for time*group (p = 0.027), respectively. Physical exercise programs for the elderly can reduce the rate of decline in

Due to the importance of physical exercise for maintain-
ing relevant aspects of functional capacity, its practice should
be directed to both community and institutionalized elderly.
'The literature has shown that physical exercise is useful in
the prevention and treatment of frailty in institutionalized
elderly, as the elderly living in institutions who did not per-
form physical exercise programs presented greater losses in
functional capacity and higher mortality (Ferreira et al.,2018;
Freitas & Scheicher, 2010; Sahin et al., 2018).

Changes in functional capacity in the elderly are directly
related to lack of physical exercise; however, this is not well
established in the literature, as the decrease occurs in both
active and sedentary elderly. In addition, there is a lack of
studies analyzing this relationship in elderly people living
in long-term care facilities for the elderly. Thus, the objec-
tive of the present study was to observe the changes in the
functional capacity of active and institutionalized elderly.
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METHODS

Participants

This observational study with a longitudinal design and
a convenience sample was carried out from September 2017
to August 2018. A research was conducted in a long-term
institution of the elderly, non-profit, and water aerobics
health center, both located in the municipality of Natal, Rio
Grande do Norte, Brazil. Participants were divided into two
groups: sedentary institutionalized elderly (GI) and non-in-
stitutionalized elderly practitioners of water aerobics (GH).
To participate in this study, participants should meet the
following criteria: elderly of both sexes, apparently healthy,
and acceptable to participate in the research. As exclusion
criteria: for both groups, 1) elderly people in wheelchairs or
with serious communication problems; for the participants
of the IG, 2): an elder who returned to the family during the
seven months of observation or at any time performed any
physical exercise; for GH, 3) individuals who participated in
less than 75% of classes during the study period.

Thus, participated in the present study 18 elderly peo-
ple, who were divided into two groups: Water aerobics group
(GH, n = 8 elderly, of these 5 women, aged 60-86 years) and
Institutionalized Group (GI, n = 10 elderly, of these 3 women,
aged 61-95 years). All the elderly people invited to participate
in the present study received clarification about the objectives
and methodology used for the data collection. Only those who
signed the Free and Informed Consent Form were included in
the sample. Research Ethics Committee of the Universidade
Estadual Paulista de Presidente Prudente reviewed and approved
all protocols, with protocol no. 298/2008.

Procedures

'The first evaluation was carried out in September 2016.
For the data collection, the two groups were evaluated in the
morning between 8:00 and 10:00 a.m.. Age was recorded
from the date of birth to the date of the evaluations. To
verify functional capacity at the first (September 2017) and
second moments (April 2018), the functional tests of the
Fullerton Battery were used, proposed by Rikli and Jones
(Rikli & Jones, 1997).

'The Fullerton battery is composed of six functional tests:

1) Sit and Stand Test

The objective of the test is to evaluate the strength of
the lower limbs. The test was performed with the partic-
ipant sitting in a chair without a backrest, with the trunk
in an upright position and the feet resting on the floor. The

arms were crossed against the chest, with hands resting on

the shoulders. At the “ready” signal, the elderly participant
stood up completely and returned to the starting position.
'The evaluator motivated the elder before and during the test
to complete the movement as many times as possible in 30
seconds. After the demonstration and practice of three rep-
etitions, the test itself started.

2) Arm flexion

'The objective of the test is to assess the strength of the
upper limbs. The test was performed with the elder sitting in
the chair with the trunk in an upright position and feet rest-
ing on the floor. The participant chose which limb to use to
perform the test. At the “ready” signal, the elder performed
elbow flexions without moving the elbow forward, executing
as many repetitions as possible in 30 seconds.

3) Stationary Walk

'The objective of the test is to assess cardiorespiratory
fitness. The test was performed with the elder standing and
required to raise the knee to the 90-degree point in relation
to the trunk. The elderly were instructed to perform the
greatest number of repetitions in 2 minutes. To score at the
test, 1 point was awarded each time the right knee reached
the maximum point.

4) Sit and Reach;

'The objective of the test is to assess the flexibility of the
trunk and lower limbs. The test was performed with the
elderly sitting in a chair. The knee of one of their legs was
flexed at approximately 90°, and the foot rested on the floor
while the other leg was extended. With arms outstretched
and middle fingers overlapping, the elder performed a hip
flexion over the extended leg, reaching as far as possible and
remaining in this position for two seconds while the eval-
uator measured the result. This measure was the distance
between the middle fingers and the tip of the foot, the dis-
tance being considered negative when before the tip of the
foot and positive when the fingers passed the tip of the foot,
using the tip of the foot as the zero mark. All distances were
measured in centimeters. The elderly chose the body’s side
to perform the test and was allowed two attempts, with the
best result being recorded.

5) Reaching Behind Back;

'The objective of the test is to assess the flexibility of the
shoulder and upper limbs. The test was performed with the
elderly standing and touching their backs with one hand
over the shoulder and the palm facing the back, while the
other hand was held under the shoulder and with the palm

Motricidade, 2020, vol. 16, n. 4, pp. 346-352 347



Functional Capacity of the Elderly

facing outwards. The goal is to approximate the middle fin-
gers, with the zero mark being the touching of the fingertips.
A positive value was the distance that the elderly could pass
the zero mark, and a negative distance the gap between the
fingers. This distance was measured in centimeters.

'The elderly chose the body’s side to perform the test and
was allowed two attempts, with the best result being recorded.

6) Timed Up and Go;

The goal of the test is to assess mobility, agility, and
dynamic balance. The elderly began the test sitting in the
middle of the chair in an upright position with the feet flat
on the floor and hands on the thighs. At the “ready” signal,
the elder got up from the chair and walked quickly (without
running), turned at a cone within six feet of the chair, and
returned to the starting position. On giving the start sig-
nal, the evaluator started the stopwatch and only stopped it
when the participant sat back in the chair. After a demon-
stration and a practice attempt, the elderly’s were allowed
two attempts to record the best result.

Statistics

'The Shapiro-Wilk test was performed and verified that
the data did not present normality, so nonparametric anal-
ysis was used. The quantitative variables are presented as
mean, standard deviation, median, and interquartile range
(25% - 75%). All variables were distributed and compared
according to groups (institutionalized and water aerobics).
For the intergroup analysis, the Mann-Whitney test for inde-
pendent samples was used, and for the intra-group analysis,
the Wilcoxon test for dependent samples. To identify the
effect of changes in functional capacity after seven months

of follow-up, the intra-group percentage delta (A%) was
performed. For this analysis, the SPSS program (SPSS inc.
Chicago, IL), version 22 was used, and a significance level of
less than 5% was adopted.

RESULTS

The elderly who participated in this study presented a
mean age of 74.06 years. Regarding the variables age and
functional capacity, after seven months, the elderly presented
a statistically significant difference in age, upper limb strength,
mobility, and agility (Table 1).

The results of the variables age and functional capacity
comparison between and within groups before and after seven
months indicated the following: the A%, that is, the changes
in the functional capacity of the GI were higher than the GH.
After seven months, the institutionalized elderly presented a
higher decrease in functional capacity, except for lower limbs
flexibility, although both groups suffered functional capacity
losses during this period. The intergroup evaluation demon-
strated that only age and flexibility of the upper limbs at the
post moment did not present statistically significant differ-
ences; however, in the other variables, the GH presented
better functional capacity at the two analyzed moments.

The intra-group evaluation showed that the GI presented
statistically significant decreases in functional capacity in
the variables cardiorespiratory fitness and agility/mobility,
whereas the GH presented decreases only in the flexibility
of the lower limbs (Table 2).

Table 3 presents the effect of the pre and post-inter-
vention moments (time) and group influences in the motor
tests in the elderly.

Table 1. Description of the variables age and functional capacity of all participants before and after 7 months of follow-up.

Interquartile Range

Variables Mean (SD) Median 25% - 75% P
LL Strength Pre 11.11 (6.02) 10.00 6.00-15.50 0.082
LL Strength Post 9.06 (5.16) 9.50 5.25-13.25

UL Strength Pre 15.67 (7.27) 15.50 7.75-22.00 0,043
UL Strength Post 13.44 (7.11) 15.00 9.75-18.50

APT. Cardiorespiratory Pre 50.28 (35.70) 34.00 17.50 - 94.00 0.085
APT. Cardiorespiratory Post 44.44 (37.59) 31.00 12.50 - 85.50

LL Flexibility Pre -8.00 (10.47) -5.00 -15.50-01.00 0.243
LL Flexibility Post -11.06(12.97) -8.50 -19.25-00.00

UL Flexibility Pre -26.44(20.47) -23.00 -41.00 --10.25

UL Flexibility Post -38.33(20.50) -22.50 -38.75--13.50 0363
Mobility and Agility Pre 18.83(13.83) 9.00 8.00 - 30.25 0,003
Mobility and Agility Post 38.39 (42.58) 12.00 9.00 -70.00

LL: lower limbs; UL: upper limbs; APT: Fitness; SD: Standard Deviation.
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Table 2. Inter and intra-group comparison of the variables age and functional capacity for Gl and GH before and after 7 months of follow-up.

Variables

LL Strength Pre 7.60(2.72) 15.50 (6.23) 0.002
LL Strength Post 5.90 (4.43) 13.00 (2.72) 0.001
A% -28.00% -19.23%

P 0.107 0.440

UL Strength Pre 11.30 (5.70) 21.12 (5.03) 0.001
UL Strength Post 9.20 (6.43) 18.75 (3.41) 0.002
A% -22.83% -12.64%

p 0.091 0.183

APT. Cardiorespiratory Pre 21.40 (9.57) 86.37 (17.23) 0.001
APT. Cardiorespiratory Post 13.70 (12.13) 82.87 (14.30) 0.001
A% -56.20% -4.22%

[ 0.046 0.779

Flexibility LL Pre -14.00 (10.25) -0.50 (3.89) 0.003
FlexibilityLL Post -17.70 (13.65) -2.75(5.23) 0.010
A% -26.43% -450.00%

p 0.592 0.018

FlexibilityUL Pre -36.00 (22.70) -14.50 (7.87) 0.022
FlexibilityUL Post -36.20 (24.48) -18.50 (7.21) 0.067
A% -0.56% -27.59%

P 0.833 0.225

Mobility and Agility Pre 25.40 (14.14) 10.62 (8.30) 0.019
Mobility and Agility Post 59.80 (47.26) 11.62 (7.63) 0.012
A% -135.43% -9.42%

P 0.008 0.340

LL: lower limbs; UL: upper limbs; APT: Fitness; SD: Standard Deviation.

Table 3. Multivariate comparison of the effect of Time and Group on applied Functional Tests

Functional Tests Value f p power observed
Reaching Behind Back

time 0.14 2,285° 0.15 0.29

time * group 0.04 0.618° 0.44 0.11
Sit and Stand Test

time 0.19 1.894 0.19 0.25

time * group 0.30 0.43%° 0.51 0.09
Stationary March

time 0.13 2.101° 0.16 0.27

time * group 0.01 0.245° 0.62 0.07
Sit and Reach

time 0.02 0.387° 0.54 0.08

time * group 0.02 0.310° 0.58 0.08
Arm flexion

time 0.01 0.273% 0.6 0.07

time * group 0.1 1.785° 0.2 0.23
Timed Up and Go

time 0.32 6.809° 0.021 0.68

time * group 0.30 6.0710 0.027 0.63

p = 95% confidence interval, reflected in the value of (<0.05) in MANOVA using the Pillai Screening test. B. Accurate Statistics ¢. Calculated
using alpha = 0.05
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For the Reaching Behind Back, Sit and Stand Test,
Stationary March and Sit and Reach tests, the significant
effect over time and the influence of the group (p < 0.05)
were not verified. However, for the TUG test, the statisti-
cal effect was present for time (with lower time post vs. pre;
p = 0.021) and a significant interaction for time*group (p =
0.027), respectively.

DISCUSSION

'The objective of the present study was to observe the
changes in functional capacity, for seven months, on active
elderly water aerobics practitioners, and institutionalized
elderly, with an average age pre of 74.06 years. Whether active
or institutionalized, the elderly presented reduced functional
capacity in all the tests observed, emphasizing upper limb
strength, mobility, and agility.

However, as in our research, other studies have shown that
institutionalized elderly individuals present unique functional
and social conditions, marked by sedentarism and functional
incapacity when compared with those living in the commu-
nity (Conwell, 2009; Gawryszewski, 2010).

Although both groups demonstrated declining functional
capacity, the active group achieved significantly better scores
and lower reductions, which is in agreement with the liter-
ature since research indicates that participation in physical
exercise programs represents an alternative for reducing or
preventing several functional declines associated with aging.
These results can be explained as, despite the unavoidable
consequences of aging, the possibility of physiologically mod-
ifying this process through an appropriate exercise program
as a preventive health strategy (Bezerra et al., 2018).

Regarding upper limb strength and mobility, the present
study observed that older adults presented lower values of
strength and mobility. These findings were expected since, with
the aging process, there is a decrease in motor neuron con-
nections with muscle fiber, especially those of fast contraction,
which, consequently, increases the chance of sarcopenia, espe-
cially in the elderly of 80 years and over (Santos et al., 2017).

In a study with institutionalized elderly, Geraldes et al.
(2018) demonstrated that the reduction in upper limb
strength in fragile elderly is associated with loss of func-
tionality, which, in turn, increases dependency levels. In our
findings, the upper limb strength of the GH was higher pre
and post when compared to the GI (Geraldes et al., 2008).

Macedo et al. (2014) analyzed arm strength and func-
tional mobility in the elderly with different levels of phys-
ical activity. To this end, 44 elderly people aged 60 or older
were divided into three groups: 18 elderly people practicing
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volleyball adapted for the elderly, 13 active elderly people
practicing a physical activity not related to sports practice,
and 13 sedentary elderly. The authors concluded that both
arm strength and functional mobility were better in the vol-
leyball group.

Regarding the variable flexibility, especially of the lower
limbs, it can be observed that only the GH presented signifi-
cant decreases. It is important to point out that the flexibility
of the lower limbs is related to alterations in the gait pattern
(ACMS, 2009), which influences the daily activities of the
elderly. For Justine et al. (2012), as improvements in flexibil-
ity are not as visible as those related to muscle strength, they
are not given adequate importance in the majority of studies.

Costa Moreira et al. (2017) analyzed 90 women aged 50 to
70 years for 12 weeks, divided into three groups, two groups
of water aerobics and a control group. The results identified
that the groups practicing water aerobics, regardless of the
class objectives, obtained greater gains in flexibility. Studies
indicate that physical exercise programs are of great impor-
tance for the maintenance and improvement of functional
capacity, including flexibility (ACMS,2009; Thais et al.,2015)

'The present study verified that the two groups observed
(Gl and GH) presented decreased flexibility of lower limbs,
but for the GH, this loss was statistically significant.

Contrary to our findings, studies indicate that the prac-
tice of water aerobics can facilitate improvements in the flex-
ibility of the lower limbs of the elderly (Thais et al., 2015).
Corroborating this statement, Colpo et al. (2013),in a study
of 20 individuals aged 50 years and over, reported maintained
flexibility after three months of water aerobics.

Due to the methodological differences in the articles regard-
ing the intensity and volume of the water aerobics sessions,
we cannot affirm the importance they present to maintain the
flexibility of the elderly, especially in periods over three months.
However, we understand that studies, which control variables
such as intensity and volume, are necessary to infer the impor-
tance of these variables to improve this population’s flexibility.

In the present study, at both evaluation moments, the
institutionalized elderly individuals presented a statistically
significant difference compared to the elderly who practiced
water aerobics. In addition, after seven months of follow-up,
only the GI presented significantly decreased agility/mobil-
ity; the same did not occur for the GH. Studies that observed
mobility in institutionalized elderly verified that despite being
institutionalized, if the elderly people practiced physical lei-
sure activities, such as dance, they demonstrated improvement
of up to 16% in agility and mobility (Marchon et al., 2010).

'The progressive loss of functionality can be attributed to
some morphophysiological modifications that occur in the




IC Gomes, GC Ferreira Neto, LVS Costa, MF Xavier, PS Pacheco Neto, JCC Nunes Filho

individual during the aging process. In the group of institu-
tionalized elderly, these alterations lead to an even more pro-
nounced reduction in functional capacity, especially in insti-
tutions that do not offer physical exercise programs (Freitas
& Scheicher, 2010). Active elderly are less prone to prob-
lems with agility and dynamic balance since their functional
mobility resembles young individuals (Alfieri et al., 2009).

This study presented some limitations: first, the reduced
number of participants, which limited the power of extrap-
olation of the results; second, the lack of data on drug use,
since polypharmacy (continuous use of 3 or more drugs)
in institutionalized elderly reduces functional capacity and
mobility, as it increases the risk of falls (Ferreira et al., 2016).

However, as this is a cohort study with seven months of
follow-up, we understand that this limitation applies only
to the inter-group comparison and not to the intra-group,
since the elderly did not increase their number of medica-
tions in a little more than half a year.

This study also presents strengths: first, few studies
analyzed functional capacity in institutionalized elderly in
northeastern Brazil; second, this study presented question-
ing data on the performance of water aerobics for the dele-

terious effects of aging.

CONCLUSION

After seven months of follow-up, the elderly generally
reduced functional capacity, especially upper limb strength,
mobility and agility. However, this reduction was greater
among the institutionalized elderly, with an average of 20%.

From this study, it is concluded that, to reduce the rate
of decline in functional capacity and for healthy aging, it is
necessary to disseminate public policy programs focused on
the offer of physical activity for this population.

To advance, further research on the subject it is suggested,
analyzing changes in the functional capacity of elderly resi-
dents in institutions that practice physical activity programs
compared with sedentary and active elderly living in society,
as well as other types of physical training involved.
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Percepcao de barreiras para participacao de

idosos em programas de atividades fisicas

Barriers to participation in physical activity programs among older adults

Carla Elane Silva dos Santos' @, Eleonora d’Orsi? @, Cassiano Ricardo Rech?

Este estudo investigou a percepcdo de barreiras para participacdo de idosos em programas de atividades fisicas. A amostra foi
composta por idosos (260 anos) do Estudo EpiFloripa Idoso (n = 1140) entrevistados em 2013/2014. Os dados foram coletados por
entrevista face-face no domicilio. O desfecho foi identificado pela pergunta: qual o principal motivo que levou ou levaria o(a) Sr.(a)
a desistir de um programa de atividade fisica? As condi¢des de salide, os compromissos cotidianos, as atitudes perante a préatica

de atividades fisicas e os aspectos ambientais foram as barreiras mais reportadas. Considerar a percepcio dos idosos é essencial

This study investigated the perception of barriers to the participation of older adults in physical activity programs. The sample
consisted of older adults (260 years) from the EpiFloripa Ageing Study (n = 1140) interviewed in 2013/2014. Data were collected
through face-to-face interviews at home. The outcome was identified by the question: what is the main reason that led or would
lead you to give up a physical activity program? Health conditions, daily commitments, attitudes towards physical activity, and

environmental aspects were the most reported barriers. Considering the perception of older adults is essential to plan and develop
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INTRODUCAO

A pritica regular de atividade fisica (AF) em idosos apre-
senta relagdo positiva com a saude, sendo que a realizagdo de
>150 minutos/semana de atividade fisica de intensidade mode-
rada 4 vigorosa (AFMYV') proporciona melhorias fisiolégicas
(Figueir6 et al,2019), bem-estar e longevidade (Dunlop et al.,
2015). Apesar dos reconhecidos beneficios a satide, estima-se
que pouco mais de 20% dos idosos em todo o mundo cumprem
as recomendacoes de AF (Hallal et al., 2012), e redugio dos
niveis de AF que se acentuam com o avango da idade (Santos
etal.,2018), apresentam disparidade entre os sexos, faixa etd-
ria e nivel de escolaridade (Santos et al., 2018).

Neste contexto desafiador, diferentes estratégias de incentivo
aum estilo de vida ativo tém sido fomentadas, como o Plano de
Agio Global para Prevengio e Controle de Doengas Cronicas
ndo Transmissiveis 2013-2020 (World Health Organization
[WHOQ)],2013), e o Plano de Ago Global para Atividade Fisica
2018-2030 (WHO,2018), que incluem dentre outras medidas,
a disseminagdo de conhecimentos sobre AF, o fortalecimento
de parcerias multisetoriais, e a criago de ambientes ativos com
oferta de programas de AF, com vistas a alcancar pessoas de
todas as idades e com diferentes capacidades.

Tornar a AF uma pritica cotidiana e sustentavel a longo

prazo por meio de programas tem sido alvo de diferentes
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Percepcdo de barreiras em idosos

politicas publicas de satde (Valdés-Badilla et al., 2019), haja
vista os efeitos positivos produzidos pelas intervengées nos
niveis de AF, e nas diferentes capacidades fisicas (Valdés-
Badilla et al., 2019). No Brasil, a promogio da AF por meio
da Politica Nacional de Promogdo da Satde, tem possibilitado
dentre outras a¢des, financiar projetos inseridos no Sistema
Unico de Satde, integrando um conjunto de iniciativas da
Atengdo Priméria em Satude (Malta et al., 2016).

Embora as interveng¢des coletivas como a caminhada,
dangas, alongamento/relaxamento e gindstica realizadas nas
Unidades Bisicas de Saude/territério (Amorim et al., 2013),
e mais recentemente os grupos de corrida, gindstica (aerdbia,
localizada, funcional, etc), jogos e brincadeiras, atividades espor-
tivas e artes marciais implementadas pelo Programa Academia
da Satde (Brasil, 2017) alcangarem principalmente os idosos
(Amorim et al., 2013; Brasil, 2017) nota-se nesta populagio
prevaléncia de 23,3% no cumprimento de AFMV (Brasil, 2018).

Estudos demonstram relages inversas entre a percepgio de
barreiras (obsticulos que impedem/dificultam a adogdo de um
comportamento relacionado a satide) (Champion & Skinner,
2008), e a participagio de idosos em programas de AF. Fatores
intrapessoais, como a limitagaes fisicas e medo de cair; fatores
interpessoais que incluem a desinformagio sobre opg¢des de
programas de AF, falta de orientagio profissional, profissio-
nais desmotivados, falta de companhia para a pritica de AF
(Bethancourt et al., 2014), e fatores ambientais percebidos pela
auséncia de local apropriado (Gomes et al.,2019) e programas
pouco envolventes ou muito desafiadores (Bethancourt et al.,
2014), inibem a participagdo de idosos em programas de AF.

Compreender as barreiras para a participa¢do em pro-
gramas de AF, a partir da percepgido dos idosos, ¢ essen-
cial para planejar e desenvolver intervengdes mais efetivas e
duradouras (Bauman et al., 2012). No entanto, no Brasil esta
temdtica é pouco explorada, uma vez que os estudos sobre
barreiras estdo relacionados em sua maioria a pritica de AF
(Eiras et al., 2010; Krug et al., 2015), e quando envolvem a
percepgio dos idosos sobre a participagdo em programas de
AF sio fornecidas informagées de populagdes mistas (adul-
tos e idosos) (Ferreira et al., 2019), ndo sendo possivel iden-
tificar claramente as barreiras referidas apenas pelos idosos.

Assim, diante desta lacuna, o presente estudo tem como
objetivo analisar a percepgdo de barreiras para participagio
de idosos em programas de atividades fisicas em uma amos-
tra de idosos de uma cidade do Sul do Brasil.

METODO

Trata-se de um estudo transversal, descritivo, domiciliar, de

base populacional, realizado com dados da segunda onda do
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estudo de coorte intitulado “Condi¢aes de saude de idosos do
municipio de Florianépolis, SC: estudo de base populacional
EpiFloripa idoso”, realizado na drea urbana de Florianépolis,
Santa Catarina. (https://epifloripa.paginas.ufsc.br/).

O estudo EpiFloripa Idoso foi aprovado pelo Comité de
Eticaem Pesquisa da Universidade Federal de Santa Catarina
(CAAE 16731313.0.0000.0121). Todos os entrevistados assi-

naram o termo de consentimento livre e esclarecido.

Delineamento e populagdo do estudo
A amostra do presente estudo foi composta por ido-
sos nio institucionalizados, de ambos os sexos (= 60 anos).
Os métodos para o planejamento amostral da linha de base
(2009/2010) e seguimento (2013/2014) foram publicados pre-
viamente (Schneider et al., 2017). Resumidamente, a amostra
dalinha de base foi composta por 1.702 idosos. Para realiza-
¢do do seguimento, foram identificados 217 ébitos, 159 per-
das (idosos que ndo puderam ser entrevistados, incluindo 111
por nio localizagdo), e 129 recusas (idosos que se negaram a
ser entrevistados mesmo apés receber a visita no domicilio),
totalizando 1.197 entrevistas (taxa de resposta de 70,3%).

Instrumentos e procedimentos

Barreiras para participagao em
programas de atividades fisicas
O desfecho investigado no presente estudo foi a percepgio
de barreiras para participagio em programas de AF, identificada
pela pergunta: qual o principal motivo que levou ou levaria
o(a) Sr.(a) a desistir de um programa de atividade fisica? As
opgdes de resposta eram: aulas nio adequadas (desmotivante,
muito intensa, exercicios inadequados); influéncia negativa
do ambiente (local inadequado, sem seguranga); compro-
misso com afazeres domésticos; cuidados familiares (cuidar
do (a) esposo (a), filhos ou netos); limitagio por doenga (ja
instalada e/ou aparecimento de doenga que compromete a
pratica de atividade fisica); cansago; falta de disposi¢io; pro-
blemas pessoais com o professor ou colegas de grupo; sentir
dor quando realizava os exercicios fisicos; e 0 medo de cair
ao realizar os exercicios. Além dos itens supracitados, foi pos-
sibilitado ao participante mencionar outro motivo (resposta
aberta), caso nenhuma das op¢des disponiveis representasse
o principal motivo de desisténcia.

Niveis determinantes para participagao
em programas de atividade fisica
As respostas individuais sobre a percepgio de barreiras
fornecidas pelos participantes foram agrupadas de acordo

com o modelo socioecoldgico (Sallis et al., 2006) que refere as
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interagdes das pessoas com o ambiente sociocultural e fisico.
Os niveis de influéncia do modelo incluiram-se: intrapessoais
(varidveis bioldgicas e psicoldgicas), interpessoais (varidveis
culturais/organizacionais), e ambientais (construido/natural).

Outras variaveis

Foram incluidas no estudo as seguintes varidveis sociode-
mogréficas: sexo (feminino e masculino), idade (anos com-
pletos), escolaridade (anos completos), estado civil (solteiro,
casado, divorciado/separado, viuvo). Em relagio as varidveis
de satde incluiram-se: percepgio de satde (muito boa, boa,
regular, ruim, muito ruim), rastreamento para declinio cog-
nitivo (sim/ndo), identificada pelo Mini Exame do Estado
Mental, a partir do ponto de corte de Almeida (1998): pro-
vével declinio cognitivo (<19 pontos para os analfabetos e
<24 pontos para aqueles com algum nivel de escolaridade);
presenca de quedas no tltimo ano (sim/nio), nimero de mor-
bidade (0-1, = 2), com opgdes de resposta: doenga espinhal
ou dorsal, artrite ou reumatismo, bronquite ou asma, tuber-
culose, cirrose, osteoporose, doenga renal cronica, insuficién-
cia cardiaca, diabetes, hipertensio, doencas cardiacas ou car-
diovasculares e acidente vascular cerebral (sim/nio); Indice
de massa corporal (kg/m2), classificado posteriormente em
normal/baixo peso e excesso de peso (Brasil,2011), e nivel
de atividade fisica de lazer (Benedetti et al., 2004), conside-
rado insuficientemente ativos os idosos que relataram 10 a
149 min/semana de AFMYV e ativos 2150 minutos/semana
(Nelson et al., 2007).

Aniélise estatistica

Para anilise dos dados foi utilizado o software Stata
13.0° (Stata Corporation, College Station, EUA), conside-
rando os pesos amostrais. Estatistica descritiva (média, des-
vio padrdo para varidveis continuas, e propor¢io para as do
tipo categérica). A percep¢io de barreiras para a participa-
¢do em programas de AF foi expressa em frequéncia relativa
e absoluta, e em seguida agrupadas de acordo com o nivel
de determinantes do modelo socioecolégico (intrapessoais,
interpessoais e ambientais (Sallis et al., 2006). O teste Qui-
quadrado de Pearson foi utilizado para verificar existéncia
de diferengas entre as barreiras (intrapessoais, interpessoais
e ambientais) e o sexo, faixa etdria, nivel de atividade fisica e
escolaridade dos participantes. O nivel de significincia ado-

tado foi de p < 0,05.

RESULTADOS

A amostra analisada incluiu apenas as entrevistas

respondidas pelos idosos (n=1.140), devido o desfecho

(barreiras para participa¢io em programa de AF ser obtido
a partir da autopercep¢io). No entanto, somente 1.002
entrevistas (87,9%) continham informagdes a cerca das
barreiras para andlise. Na tabela 1, a média de idade dos

Tabela 1. Caracteristicas dos participantes do Estudo EpiFloripa
Idoso. Florianépolis, Brasil, 2013-2014 (n = 1.140).

Variaveis | n | %
Género
Masculino 403 35,4
Feminino 737 64,6
Faixa etéria
60-69 405 35,5
70-79 499 43,8
>80 236 20,7

Escolaridade (anos)

0-4 488 42,9

5-11 368 32,3

>12 283 24,8
Estado Civil

Casado 637 55,9

Solteiro 69 6,1

Divorciado/Separado 85 74

Vidvo 349 30,6
Percepcéo de Salde

Muito boa/boa 643 56,4

Regular 417 36,6

Muito ruim/ruim 80 7,0
Déficit Cognitivo®

Nao 872 771

Sim 260 22,9
Presenca de quedas no dltimo ano

N&o 793 69,6

Sim 347 30,5
Numero de morbidades

0-1 269 23,6

>2 871 76,4
IMCP

Baixo/adequado 510 45,4

Sobrepeso 614 54,6
Atividade Fisica no lazerc

Insuficientemente ativo 826 72,7

Suficientemente ativoe 310 27,3

2 Déficit cognitivo examinado pelo Mini Exame do Estado Mental;
® Indice de massa corporal: baixo/peso adequado: <27 kg / m? e
sobrepeso:> 27 kg / m? ;¢ realizada durante uma semana habitual;®
cumprir 2150 min/semana de atividade fisica moderada-a-vigorosa.
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participantes foi de 73,4 anos (desvio padrio de 6,7 anos),
com maior propor¢io de mulheres (64,6%). A maioria
dos participantes tinha baixa escolaridade (42,9%), eram
casados (55,9%), percebiam a satide como muito boa/boa
(56,4%), nio apresentavam provivel déficit cognitivo
(77,1%) e nem sofreram quedas no ultimo ano (69,6%),
reportaram duas ou mais morbidades (76,4%), foram
classificados com sobrepeso (54,6%), e eram insuficien-
temente ativos no lazer (72,7%).

Entre as nove barreiras investigadas que levou ou levaria
os idosos a desistirem de um programa de AF, a limitagdo
fisica (70,6%) e o cansago e falta de vontade (17,1%) foram
as mais frequentes (Figura 1). No entanto quando observado
a resposta aberta, 19,8% dos entrevistados reportaram ainda
que as condigoes fisicas, seguido da falta de tempo (12,5%),
o fato de nfo gostar de AF (12,5%), a falta de vontade/pra-
zer pela AF (9,9%), a preguica (9,9%) e o clima (6,3%) como
as barreiras mais prevalentes (Tabela 2).

A Figura 2, mostra as barreiras para participa¢io em
programa de AF de acordo com os niveis de influéncia do
modelo socioecolégico. Em geral, observa-se que as bar-
reiras mais reportadas foram as do tipo intrapessoal para
o sexo, faixa etdria, nivel de AF e escolaridade. Embora
ndo tenham sido encontradas diferengas estatisticas, obser-
va-se proporcionalmente que os homens, os idosos mais
jovens, os participantes insuficientemente ativos, e aque-
les com maior escolaridade percebem mais as barreiras
intrapessoais. Além disso, mesmo em menor proporgio,
observou-se que as barreiras interpessoais e ambientais
também sdo consideradas pelos idosos para nio partici-

par de programas de AF.

Problemas pessoais com professor ou colegas
Influéncia negativa do ambiente

Sentir dor durante o exercicio

Aulas inaproproiadas

Afazeres domésticos

Medo de cair durante o exercicio

Cuidar dos familiares

Cansaco e falta de vontade

Limitacao por doenga

Tabela 2. Percepc¢édo de outras barreiras a participagdo de
idosos em programas de atividades fisicas. Florianopolis,
Brasil, 2013-2014 (n=192)*.

Barreiras n %

Limitagcdo Fisica 38 19,8
Falta de tempo 24 12,5
N&o gosta de atividade fisica 24 12,5
Falta de vontade/prazer pela atividade fisica 19 9.9
Preguica 19 9,9
Clima 12 6,3
Custo com o programa 6 3,0
Orientagdo médica 6 3,0
Distancia 5 2,6
Falta de companhia para conduzir os idosos ao 5 26
programa

Tipo de atividade fisica ofertada pelo programa 5 2,6
Auséncia de local 4 2.1

Comodismo 4 2.1

Ineficiéncia do programa 4 2,1

N&o gosta de sair de casa 4 2.1

|dade 3 1,6
Responsabilidade quanto a participagdo nos 3 16
programas

Horério do programa 2 1,1

Local inapropriado 2 1,1

Falta de equipamento 1 0,5
Problemas familiares 1 0,5
Viagens pessoais 1 0,5

*Das 216 respostas abertas, 24 foram desconsideradas devido a falta
de clareza, totalizando 192 respostas.

0
0,6
0,7
1,5
2,6
3,1
3,8
17,1
70,6
20 40 60 80
Proporg¢ao (%)

Figura 1. Barreiras a participacdo de idosos em programas de atividades fisicas. Floriandpolis, Brasil, 2013-2014 (n = 810).
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Figura 2. Barreiras percebidas para participacdo em programas de atividade fisica, em cada nivel do modelo socioecolégico,
de acordo com o género, faixa etéria, escolaridade e nivel de atividade fisica. Florianopolis, Brasil, 2013-2014. P=p-valor.

DISCUSSAO

Os principais resultados deste estudo apontam que as
barreiras intrapessoais interpessoais, e ambientais podem
influenciar os idosos a desistirem de participar de progra-
mas de AF. Dentre os motivos mais prevalentes encontram-
-se as condi¢des de saude, os compromissos cotidianos, as
atitudes perante a pritica de AF e os aspectos ambientais.
Encontramos na literatura barreiras semelhantes entre os
idosos (Bethancourt et al., 2014), e reforcam que os fatores
desencorajadores a participagio em programas de AF nio se
restringem apenas as escolhas individuais, mas sio determi-
nados também por fatores externos que interagem entre si.

No presente estudo em relagio as barreiras intrapessoais,
observou-se que a presenga de limitagdo fisica (barreira mais
prevalente) dificulta ou impede os idosos de se engajarem
em programas de AF. Resultado semelhante é reportado em
estudo anterior (Gomes et al., 2019) e indica que as condi-
¢oes de satde é um importante preditor para realizagio de
AF. Fatores como a baixa autoeficdcia (Nascimento et al.,
2010), a incerteza sobre quais atividades fisicas sdo seguras,

e esforgo excessivo durante a pritica de AF (Bethancourt

etal.,2014) podem contribuir para acentuar a percep¢io de
barreira da limitagdo fisica.

Ainda neste contexto, observou-se também que o can-
saco e a falta de vontade/prazer pela AF; ndo gostar de AF,
preguica, ndo gostar de sair de casa, o comodismo, a idade,
a responsabilidade quanto & participa¢do nos programas
de AF, e viagens pessoais foram relatados como barreiras.
Alguns autores defendem que as experiéncias vividas ao
longo da vida, marcado muitas vezes pela auséncia ou pela
pouca informagio sobre a relagio entre a pritica de AF e
satde, interferem na adogio de comportamento ativo pelo
individuo quando idoso (Lopes et al., 2016). Além disso, as
expectativas negativas como a dor, o medo de lesdo ou quedas
(Gomes et al., 2019), e a percepgio de fragilidade (Franco
et al.,, 2015) podem explicar em parte o fato dos idosos evi-
tarem aumentar os niveis de AF quando a satde jd estd com-
prometida. No entanto em razdo dos beneficios da AF na
saide dos idosos, programas bem planejados podem auxi-
liar no gerenciamento de diversas condi¢des clinicas, supe-
rando crengas limitantes sobre a pratica de AF no processo
de envelhecimento (Franco et al., 2015).
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A falta de tempo, barreira observada também na literatura
(Gomes et al., 2019) foi considerada pelos participantes do
presente estudo. No entanto, observou-se que apenas 12,5%
perceberam-na como fator desencorajador para participagio
em programas de AF. A baixa prevaléncia de falta de tempo
embora esperada, em razio da interrupgio dos compromis-
sos relacionados ao trabalho com chegada da aposentado-
ria (Justine et al., 2013), se mostra inversamente associada
com a prética de AF (Gobbi et al., 2012), e sugere que mais
do que o envolvimento em novos compromissos, a falta de
tempo pode esta relacionada também ao desinteresse pela AF
(Justine et al.,2013). Lidar com esse desafio requer cautela
por parte dos programas de AF, haja vista que os diferentes
contextos da populagio-alvo, devem ser considerados para
melhor estrutura¢do das interven¢des com préticas corpo-
rais. Para além das préticas corporais comumente ofertadas
(Amorim et al., 2013), a utilizagio de atividades cognitivas e
multissensoriais no contexto da AF na Atenc¢io Basica mere-
cem ser consideradas, tendo em vista as repercussdes positivas
na saide dos idosos (Dias & Lima, 2012), e a possibilidade
de maior interesse por parte deste grupo.

Em relagdo as barreiras interpessoais, cuidar dos fami-
liares e dos afazeres domésticos foram considerados moti-
vos relevantes pelos idosos para desistirem de participar de
um programa de AF. De acordo com estudo anterior (Krug
et al., 2015), devido ao fato da maioria dos idosos ndo tra-
balharem fora de casa, as dinimicas familiares por vezes
colocam-nos numa posi¢io de cuidador, sejam de seus con-
juges ou dos netos (Krug et al., 2015), levando-os a priori-
zar cada vez menos a prética de AF. Esse contexto ilustra
a necessidade de maior acompanhamento dos idosos pelos
profissionais de saude da Atengio Bésica, que por meio de
estratégias como, por exemplo, o aconselhamento multipro-
fissional (Moraes et al., 2019), poderd auxiliar na mudanga
de comportamento para AF.

Outro fator relatado pelos idosos ¢ a falta de companhia
para realizagio da AF nos programas de AF. Esse motivo ¢é fre-
quentemente relatado em outros estudos (Gomes et al., 2019,
2019; Justine et al., 2013; Lopes et al., 2016), mesmo obser-
vando o cardter coletivo dos programas oferecidos (Amorim
et al., 2013). Uma hipétese ¢ que maior encorajamento para
realizagio de AF é percebido quando os idosos estdo juntos a
pessoas préximas como os conjuges e familiares (Sousa et al.,
2019). Considerar a participa¢io da familia nos programas de
AF pode favorecer melhor adesdo por parte dos idosos.

A orientagio médica também foi considerada como bar-
reira pelos idosos, no entanto é sabido que a AF ¢ considerada
parte do tratamento para diversas condi¢des cronicas. Estudos

mostram que embora os profissionais médicos considerem essa
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premissa, muitos ndo estdo familiarizados com as recomenda-
¢oes atuais de AF (Florindo et al., 2013). Portanto, além de
capacitar os profissionais para aconselhar a AF, é importante
que os centros de saide disponham de programas de AF, tendo
em vista que a orientagdo médica sobre AF é facilitada quando
se percebe a existéncia de um fluxo de acompanhamento dos
usudrios neste contexto (Florindo et al., 2013).

Sobre as barreiras ambientais, observamos um conjunto
de motivos, tais como o clima, o horirio, a distincia, local/
auséncia de local de funcionamento, a falta de equipamentos,
o custo, e os tipos de AF ofertadas pelos programas foram
relatados como barreiras. A barreira relacionada ao clima ¢é
reportada na literatura (Gomes et al., 2019), e também con-
siderada pelos gestores dos Programas Academia da Saide
de Santa Catarina (Paiva Neto et al., 2019). Uma hipétese
levantada pelos autores (Paiva Neto et al., 2019) refere-se
as diferentes condi¢des climdticas do estado marcadas pelo
calor excessivo no verdo e frio no inverno, impactando na
adesdo dos participantes aos programas. Devido também a
esta questdo, os hordrios de funcionamento dos programas
devem levar em consideragio o publico que se deseja alcangar.

A distincia reportada pelos idosos do presente estudo, e
em estudo anterior (Gomes et al., 2019) pode estar sujeita a
outros fatores como a inseguranca do bairro, auséncia/falta
de manutengio das calgadas, trifegos intensos, ou mesmo em
razdo da dificuldade de se locomover via transporte publico
(Macera et al., 2016). Essa barreira pode ser acentuada pelo
local onde os programas sdo oferecidos, como a utilizagio de
locais improvisados, por exemplo, em centros comunitérios,
saldes paroquiais (Gomes et al., 2019), bem como as pragas e
parques, quadras esportivas, Unidades Basicas de Satide com
estruturas inadequadas, comumente utilizadas pelos progra-
mas de AF (Amorim et al., 2013).

A falta de equipamentos percebida pelos idosos como
barreira se constitui um desafio principalmente para os pro-
gramas publicos de saide. A auséncia de aparelhos de exer-
cicios exige adaptagio a partir de materiais alternativos como
as faixas eldsticas, caneleiras, steps (Salvador et al., 2015),
“halter” de garrafa pet abastecido com areia/pedra e cabos de
vassoura. Essa condi¢do, porém nio diminui a qualidade da
intervengdo com os idosos, no entanto, é preciso que o setor
publico de satide disponha destes e de outros materiais para
melhor planejamento das intervengdes.

A barreira custo foi referida por alguns participantes, e
embora nio tenha sido investigado neste estudo, apresentar
baixo nivel socioeconémico contribui para percepgio desta
barreira (Cassou et al., 2008). Cassou et al. (2008) afirmaram
que mesmo que o dinheiro ndo seja considerado uma varidvel

ambiental, se configura como fator potencializador do acesso a
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programas de AF privados. No entanto em relagdo aos progra-
mas publicos de AF, embora as pessoas de maior renda tenha
mais conhecimento sobre a existéncia dos programas, em razio
dos hébitos e clareza na interpretagio das informagdes, sdo os
usudrios de menor renda quem mais participa (Ferreira et al.,
2019). Expandir os canais de informag6es sobre dos programas
de AF, podera resultar em maior conhecimento pela populagio
em geral, reduzindo a percep¢do da barreira do custo e garan-
tindo beneficios a satude pela pratica de AF.

As intervengdes realizadas pelos programas foram consi-
deradas ainda que por uma pequena parcela dos participantes
como motivo para nio participar. Estudos mostram que de
forma geral, a aulas de gindstica e a caminhada orientada sdo
as mais frequentes (Bonfim et al., 2013), no entanto, a uti-
lizagdo das Praticas Integrativas e Complementares (PICs)
como o Tai Chi, yoga, dan¢a, e Qi Gong também tem se
mostrado promissora, em razdo dos beneficios alcangados
pelos usudrios, como a melhora da dor, redugio dos sinto-
mas depressivos e ansiedade (Galvanese et al., 2017). Em
Florianépolis, as PICs tém sido utilizadas pelos profissio-
nais da Atengio Bisica, e tem impactado positivamente na
saude dos idosos (Silva, 2017).

De forma geral ao considerar o conjunto de motivos para
a nfo participagio dos idosos em programas de AF, notou-
-se que as barreiras intrapessoais, seguida das interpessoais
e ambientais foram as mais prevalentes. A participagio dos
idosos em programas de AF ¢ sustentada por uma série de
influéncias determinadas socialmente, no entanto as crengas
que os idosos tém a cerca de si mesmos parecem produzir
um impacto maior na desisténcia dos programas de AF. Os
problemas relacionados 4 saide vistos também em outros
estudos sdo os que mais contribuem com essa dimensio
(Gomes et al.,2019; Lopes et al., 2016), e por isso sugere-se
a realizacdo de avaliagdo da autoeficicia em idosos inician-
tes num programa de AF, a fim de planejar e sistematizar as
intervengées com vistas na permanéncia dos idosos e a efe-
tividade das intervengdes.

Uma possivel limita¢io pode ter influenciado a interpre-
tagdo dos resultados e precisa ser considerada. As informa-
¢bes do estudo foram obtidas por meio de questiondrio, o
qual pode apresentar viés de resposta mesmo considerando
somente respostas fornecidas pelos idosos. Por outro lado,
os resultados encontrados permitiu identificar as principais
barreiras para participagio de idosos em programas de AF,
considerada fator importante para o planejamento e desenvol-
vimento de interven¢des mais efetivas e duradouras (Bauman
et al.,2012). Além disso, em razio da amostra ser represen-
tativa do municipio, permite extrapolar os resultados para a

populagdo em geral.

CONCLUSOES

As barreiras percebidas pelos idosos para participar de pro-
gramas de AF incluiram as condi¢des de satide, os compromis-
sos cotidianos, as atitudes perante a pratica de AF e os aspec-
tos ambientais. Porém, ainda se observa que a maior parte das
barreiras percebidas sio da ordem intrapessoal. Considerar os
idosos como protagonistas do cuidado, a partir de suas crengas,
motivagdes e fatores externos, ¢ indispensével para o fortaleci-
mento de sua autonomia. Além disso, colabora para a melhor
formulagio das politicas e implementagio das intervencdes

nos programas de AF pelos profissionais do servigo.
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In this study, we aimed to analyze the behavioral profile of volleyball coaches of youth categories from both the athletes’ and the

coaches’ perspectives. One hundred ten athletes and 18 head coaches and assistant coaches who participated in the 2018 clubs’

Brazilian volleyball championship (Campeonato Brasileiro Interclubes de Voleibol) filled the athlete and coach version, respectively,

ABSTRACT

of the Brazilian version of the Coach Behavior Scale for Sport. The reporting of the goal-setting dimension was not aligned between
coaches and athletes (z = 17, p = 0.012, d = 0.78), while no differences were found for the other dimensions (physical training and
planning, technical skills, mental preparation, personal rapport, and negative rapport). The mismatch between the perceptions
of coaches and athletes for the goal-setting dimension may be related to an underestimation or overestimation by coaches or

athletes of the team'’s potential and inadequate coach-athlete communication. Coaches should manage their behavior to clearly

state for the athletes their personal and collective goals, avoiding frustration, and promoting more commitment with the set goals,

increasing the team’s chances of success.
KEYWORDS: Coach behavior, Leadership, Volleyball.

INTRODUCTION

In modern volleyball, the role of each player in the game
system is specialized. Each player position (setter, outside
hitter, middle hitter, opposite hitter, and libero) demands a
specific training program that matches the players’ charac-
teristics and the tasks performed during the game (Marques
Junior, 2013). For instance, the setter stands out as a cogni-
tive player, with technical, tactical, and psychological skills
that usually outperform those of other positions, linking the
coach’s instructions to the plays executed during the game
(Matias & Greco, 2016). Considering these particularities,
the coach’s role lays in planning teaching/learning situations
according to the needs of her/his players, setting team and
individual goals, and providing meaningful feedback during
the game and the practice contexts (Cheuczuk et al., 2016).

Recently, federations and confederations have focused

on promoting high-level coaching qualifications, given the

coach’s relevance to athletes’ expertise and development
(Salmela & Moraes, 2003; Vieira et al., 2015). The coach’s
role is not restricted to teaching and improving motor skills,
and it also includes educating and developing athletes in
the social and personal spheres since they directly influence
those who are led by them (Salmela & Moraes, 2003). In
the present study, we consider the Coaching Model (Coté
etal., 1995), which highlights the relation between the cen-
tral (organization, training, and competition) and peripheric
(athlete’s and coach’s personal characteristics, and contextual
factors) components of sports performance. In this frame-
work, the coach’s characteristics, the focus of this study, are
defined by her/his sources of satisfaction, personal approach
to coaching, and evolution of knowledge (Coté et al., 1995).
In the swimming context, Ferreira et al. (2012) showed that
coaches with more sports success better motivate their teams

and provide feedback. To maximize collective performance,
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Behavior of volleyball coaches of young categories

coaches identify individual or group weaknesses to improve
upon them in an orderly manner, optimizing both team’s
performance and personal skills (Chelladurai, 1990).

In team sports, similar coach characteristics, such as out-
standing technical and tactical knowledge, recurrent moti-
vation, and leadership, maximize the chance of achieving a
successful coaching career (Hampson & Jowet, 2012). In
volleyball, specifically, Zanetti et al. (2008) identified para-
mount coach characteristics, such as being patient, motiva-
tor, persistent, and experienced. Furthermore, Nascimento
Junior et al. (2019) show that an optimal coach-athlete rela-
tionship enables the athlete to have better focus and indi-
vidual development, leading to improved team’s focus and
performance. These results highlight the great role of the
coach-athlete relationship for the athlete’s development,
affecting the multi-annual development of her/his sports
career (Ferreira et al., 2012).

Leadership is the ability to influence people to work
together to reach common goals and objectives, which is
affected by various factors related to the characteristics of
the leaders and the ones of those led by them, and to the
situational context (Branddo & Valdés, 2005). These factors
determine the leadership style to be adopted, whether demo-
cratic or autocratic. While the democratic style is people-ori-
ented and encourages others’actions and ideas, the autocratic
style is task-oriented and centers power around the leader
(Weinberg & Gould, 2017). Effective leadership may impact
team members, both positively and negatively. The former is
related to providing feedback in the appropriate moments,
motivating team members, and setting real and achievable
goals. The negative impact, by its turn, is related to making the
athletes overly activated before a match, providing improper
feedback, and dismissing an athlete from the team after an
unplanned outcome, harming the cooperative behavior of the
athletes and affecting their sports performance (Brandio &
Carchan, 2010; Lameiras et al., 2017).

Assessing the alignment between the self-perception of
the coach and the athletes’ perception of the coach behavior
is of great importance, especially in youth categories, con-
sidering that performance on games and championships are
partially dependent on this synergy, as suggested by Brandio
and Carchan (2010). By analyzing professional adult players,
they showed that, for 75% of the athletes, exerting the proper
leadership type influences positively and directly their game
performance. Also, Nascimento Junior et al. (2019) assessed
state-level young volleyball players and suggested that the
optimal coach-athlete relationship promotes better develop-
ment of skills crucial to sports performance. After an exten-

sive bibliographic review, we could not find any articles with
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the same thematic of coaching behavior on top-level female
youth volleyball players, which justified the study’s realiza-
tion (theory and practice).

Given that the coach behavior and the perception of the
athletes of this behavior likely interfere with the team’s per-
formance, in this study, we aimed to analyze the behavioral
profile of volleyball coaches of female youth categories, com-
paring it to the perception of athletes of different playing
positions. This type of information may underly the improve-
ment of factors (e.g., coping), that influence the development
of a multi-annual sports career (Pires et al., 2016). Besides,
identifying coaches’ behavioral profiles and their influences
on their athletes can help coaches adopt optimal behavior,
promoting their maximal performance. We hypothesize that
the coach behavior is perceived similarly by coaches and ath-
letes, regardless of the athlete’s playing position.

METHOD

This is a quantitative, exploratory and cross-sectional study.

Participants

We assessed 11 teams, with 110 female volleyball players
of youth categories [mean (M) age = 16.27, standard devi-
ation (SD) = 0.77]: 30 middle hitters, 21 setters, 13 liberos,
21 opposite hitters, and 25 outside hitters, with experi-
ence [(mean exp = 5,18, SD = 2,11)], and a minimum of 6
months training with the same coach and team, and 18 head
coaches and assistant coaches [(M age = 44.33, SD = 9.46)]
of teams that participated in the 2018 clubs’Brazilian volley-
ball championship U18 (Campeonato Brasileiro Interclubes
de Voleibol Sub-18).

With a mean sports experience of 20.38 years (SD =
9.33) and a mean of 20.05 years (SD = 9.28) of work in the
area of volleyball, the majority (17) of the coaches and assis-
tants hold an undergraduate degree in physical education/
sports science, with 5 of those holding a graduate degree.
They coach teams of different age categories and report a
mismatch between the actual number of hours per week of
training (M = 16.70, SD = 8.83) and the number of hours
per week that they would like to spend with their teams (M
=20.05, SD = 5.70). All head coaches and assistant coaches
have state- or national-level success experiences, with about
one-third of them holding an international title. Almost all
of them consider their successes in championships as the
main accomplishments of their careers.

All coaches and athletes were informed about the objec-
tives, relevance, and methodological procedures adopted in
this study. The consent form was signed, and all data were
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collected in the championship’s host club or at the hotel.
'The performance in the games could interfere in the study;
therefore, all data collection happened before the first round
of the championship. Instructions were given individually
for each coach and athlete at the moment of data collection;
anyone was able to quit the research at any time, without any
penalty, and, if they wished, they could also leave any of the
questions blank.

This study was approved by the ethics committee from
Universidade Federal de Ouro Preto (protocol number:

2.966.208).

Procedures
The coach version (ECT-T') and athlete version (ECT-
A) of the Brazilian version of the Coach Behavior Scale
for Sport (CBS-S) were used (Silveira, 2005; Moraes et al.,

2010; Lobo et al., 2005). The instruments are composed of
two parts: anamnesis (age, sex, team, player position, years of
experience in this sport) and evaluation of the coach’s behav-
ior according to the coach’s or athlete’s perspective. The latter
part is composed of 6 dimensions, distributed in 40 questions
each, wherein the frequency of specific behaviors is assessed
with a 7-points Likert scale, in which 1 represents “never”,
and 7 represents “always” (Table 1).

Statistical analysis
The descriptive statistics of each dimension (PT, TS,
MP, GS, PR, NR) for each instrument (ECT-T and ECT-
A) and for each playing position are described in Tables 2
and 3, respectively. Normality and homogeneity were tested
using Shapiro-Wilk (P'T, w=0.771, p<0.001; TS, w=0.705,
£<0.001; MP, 0=0.932, p<0.001; GS, w=0.795, p<0.001; PR,

Table 1. ECT-A and ECT-T dimensions, definitions, and items composing the instruments.

Dimension | Definition | [tems
Physical Training and Planning (PT) | Physical training and planning provided by the coach for practice and competition contexts; 1-7

Technical Skills (TS) Feedback, demonstration and instructions, and advice given by the coach; 8-15
Mental Preparation (MP) Coach involvement in helping the athletes become tougher, more focused, and confident; 16-20
Goal Setting (GS) Coaching involvement in the identification, development, and monitoring of athletes’ goals; | 2126
Personal Rapport (PR) Coach is approachable, available, and understanding; 27 -32
Negative Rapport (NR) Coach’s behavior, such as yelling when in rage, instilling of fear, disregarding of athletes’ opinions. | 33 —40

Table 2. Descriptive analysis of the coach behavior scale from the perspectives of the athletes (ECT-A) and coaches (ECT-T)

who participated in the 2018 clubs’ Brazilian volleyball championship.

el Dimensions
PT TS MP GS PR NR
[x £ sd] 5.67+0.75 5.85+0.42 5.25+0.90 5.06+0.57 5.31£0.67 2.94+0.55
[CV%] 12.75% 6.62% 11.26% 9.82% 12.81% 19.58%
[Md] 5.96 6.00 5.49 5.06 5.21 2.88
[ECT-A] [Variance] 0,54 0,15 0,38 0,26 0,45 0,32
[Skewness] -0,35 1,39 0,63 3,14 1,06 3,33
[Kurtosis] -0,82 -0,88 0,15 0,97 0,00 0,78
[Min; Max] 4,38;6,54 5,07;6,48 4,40,6,62 4,30,6,29 3,98;6,43 1,90;4,18
[x+£sd] 5.31£2.02 5.99+0.75 5.49+1.07 5.7440.66 5.4840.79 2.5840.92
[CV%] 40.02% 12.77% 16.99% 10.68% 12.75% 36.24%
(Md] 6.21 6.12 5.90 5.91* 5.33 2.31
[ECT-T] [Variance] 4.52 0.57 0.92 0.39 0.47 0.81
[Skewness] 0.26 0.26 2.83 1.41 -0.74 1.97
[Kurtosis] -1.13 -0.91 -1.62 -1.05 -0.40 1.21
[Min;Max] 1.00;7.00 4.38;6.71 3.40;6.60 2.17;4.50 4.17,6.17 1.50;4.50
*represents a significant difference between coaches’ and athletes' perspectives (p < 0.05).
Motricidade, 2020, vol. 16, n. 4, pp. 361-369
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w=0.797, p<0.001; NR, w= 0.801, p<0.001) and Bartlett’s
tests (P'T,¢*=117.35, p<0.001; TS, x?=135.81, p<0.001; MP,
X’=6.654, p=0.24; GS, x’=137.74, p<0.001; PR, x*=137.18,
2 <0.001; NR, %?=123.53, p<0.001), respectively.
Association and agreement were assessed with Spearman
and Kendall tests, respectively. To test the alignment of

perceptions reported in each instrument we used the Wilcoxon
signed-rank test. To compare medians in each dimen-
sion among playing positions, we used the Kruskal-Wallis
non-parametric test. We used  and €2 scores as the effect-
size for Wilcoxon signed-rank test (small, 0.10 < 7 < 0.30;
medium, 0.30 < 7 < 0.50; large, » > 0.50; range, O to 1) and

Table 3. Descriptive analysis of the coach behavior scale, athlete’s version (ECT-A) for each playing position (libero, setter,

opposite hitter, outside hitter, and middle hitter).

Playingpositions

Dimensions

PT TS MP GS PR N[N
[xtsd] 5.7240.83 5.8610.76 5.37£1.30 5.12+1.00 5.07+1.34 3.19+1.09
[CV%] 14.51% 12.96% 24.20% 19.53% 26.42% 34.16%
[Md] 6.14 5.75 5.6 5.00 6.00 2.62
Libero [Variance] 1.19 1.31 1.51 1.97 1.61 0.51
[Skewness] -0.48 -0.18 -0.78 0.63 0.07 1.08
[Kurtosis] -0.31 0.01 0.39 0.08 -0.39 1.31
[Min;Max] 4.29;7.00 3.75;7.00 4.20;7.00 2.50;7.00 3.33;7.00 2.00;4.38
[Rtsd] 5.61+£1.13 5.62+1.10 5.15+1.82 4.84+1.16 5.10+1.48 2.82+0.98
[CV%] 20.14% 19.57% 35.33% 23.96% 29.01% 34.75%
[Md] 5.85 5.87 5.6 4.83 5.33 2.63
Setter [Variance] 1.29 1.21 3.32 1.35 2.19 0.96
[Skewness] 0.89 0.14 0.52 -0.33 -0.71 -0.29
[Kurtosis] -1.08 -0.80 -1.01 0.08 -0.50 0.43
[Min;Max] 3.00;7.00 2.88;7.00 1.20;7.00 2.50;6.83 2.17,7.00 1.254.75
[Rtsd] 6.16+1.09 5.93+1.15 5.71+1.23 5.28+1.40 5.86%1.27 2.79+0.71
[CV%] 17.69% 19.39% 21.54% 26.51% 21.67% 25.44%
[Md] 5.84 6.13 54 533 5.55 2.37
Oppositehitter [Variance] 1.28 0.91 1.94 1.63 1.87 1.62
[Skewness] 1.00 0.60 -0.79 -0.60 -0.32 1.60
[Kurtosis] -1.09 -0.88 -0.34 -0.35 -0.70 1.33
[Min;Max] 2.71;7.00 3.38;7.00 2.60;7.00 2.50;7.00 2.50;7.00 1.25;6.25
[tsd] 5.61£1.13 5.88+0.95 5.13+1.39 4.97+1.28 5.2741.37 2.7441.27
[CV%] 20.14% 16.15% 27.09% 25.75% 25.99% 46.35%
[Md] 6.13 6.12 56 5.16 6.00 2.87
Outsidehitter [Variance] 1.48 1.01 2.67 1.67 1.44 0.63
[Skewness] 2.99 0.51 0.04 -0.43 -0.14 -0.93
[Kurtosis] -1.75 -1.09 -0.93 -0.42 -0.73 0.02
[Min;Max] 2.14;7.00 3.50;7.00 1.60;7.00 2.17;7.00 2.67;7.00 1.38;4.25
[Rtsd] 5.77+1.22 5.85+1.00 5.18+1.64 5.18%1.29 5.75£1.20 2.8010.79
[CV%)] 21.14% 17.09% 31.66% 24.90% 20.86% 28.21%
[Md] 5.78 5.88 5.4 5.08 541 312
mtiiﬂecile [Variance] 0.69 0.58 1.69 0.99 1.80 1.19
[Skewness] -0.38 0.38 -0.29 0.1 -0.52 -0.98
[Kurtosis] -0.44 -0.58 -0.62 -0.15 -0.61 -0.04
[Min;Max] 3.71;7.00 4.00;7.00 2.20;7.00 2.83;7.00 2.00;6.83 1.13,4.88
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Kruskal-Wallis non-parametric test (small, 0.10 < €2< 0.30;
medium, 0.30 < €? < 0.50; large, €*> 0.50; range, 0 to 1),
respectively (Tomcezak & Tomczak,2014). We set the ot level
at .05 for all analyses. All analyses were conducted in the R
software, version 3.3.0 (cran.r-project.org).

RESULTS

A large difference between coach’s and the athletes’
perspectives was found for the goal setting dimension (GS,
z =17, p =0.01, r = 0.78), while no differences were found
for the other CBS-S dimensions (PT, z = 44, p = 0.64, r =
0.14; TS, 2= 44,p= 0.65,7=0.14, MP, 2 = 37, p = 0.32, 7 =
0.31; PR,z =46, p = 0.76, 7= 0.09; NR, z = 70, p = 0.13, r

Physical Training and Planning

Technical Skills

= 0.48). In general, a low to moderate relative instability in
ECT-A and low for ECT-T (CV% = 0 - 10% low; 10 to
20% moderate; and 20 to 30% high relative instability of the
response) was verified in the different dimensions for the
observed responses. Additionally, in both instruments, there
was an asymmetry of the probability distribution curve on
the left and right when examining the responses obtained
(Skewness> 0, so the distribution has a heavier right tail;
Skewness <0, so the distribution has a heavier left tail, both
denote an asymmetric curve, on the other hand Skewness
= 0, so the distribution is approximately symmetric). The
descriptive statistics for each of the 6 dimensions from the
coaches’ and athletes® perspectives (ECT-T and ECT-A,
respectively) are shown in Table 2 and Figure 1.
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Figure 1. Median values of the dimensions physical training and planning, technical skills, mental preparation, goal setting,
personal rapport, and negative rapport from the coaches’ (ECT-T) and athletes (ECT-A) perspectives. *represents a significant
difference between coaches’ and athletes’ perspectives (p < 0.05).
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Regarding the perspectives of athletes of different play-
ing positions, no differences among them were found for any
CBS-S dimension (P'T, ¢35 =3.20,p =0.52,€=0.02; TS,
Xioos = 0.91,p=0.92,e=0.01; MP, ¢}, =1.13,p=0.88,
€2=0.01; GS, x30s = 1.49, p = 0.82,£?=0.01; PR, %7005 =
6.08,p = 0.19,€?=0.05; NR, %305 =4.19,p = 0.38,€2=0.04).
In summary, when examining the responses obtained in
ECT-A, there was a relative variability from moderate to
high and at least some degree of asymmetry in the distri-
bution of data for each dimension by position. The descrip-
tive statistics for each dimension according to each playing
position are shown in Table 3.

The assessment of the degree of the association and agree-
ment between the two instruments did not show any rela-
tion between the answers given by athletes and coaches in
any of the CBS-S dimensions (association - PT, p =-0.01,
2=0.97;,'TS, p =0.05, p = 0.89; MP, p = -0.40, p = 0.25; GS,
p =0.03,p=0.93; PR,p = -0.15, p = 0.66; NR, p = -0.06, p
= 0.85; agreement - PT, 1 =-0.02, p =0.92; TS, 1 =0.13, p =
0.59; MP,t=-0.31,p=0.20, G5,7=0.01,p= 0.99; PR, 7 =
-0.02, p = 0.42; NR, 1= -0.07, p = 0.78).

DISCUSSION

In this study, we aimed to analyze the behavioral profile
of volleyball coaches of female youth categories, comparing
the perspectives of coaches and athletes of different playing
positions. The main results indicate a significant difference
in the perceptions of the coach behavior between coaches
and athletes in the goal-setting dimension.

The CBS-S scale has been widely used in other coun-
tries and contexts (Carlsson & Lundqvist, 2016; Jain et al.,
2018), reflecting its value and effectiveness for behavioral
evaluation of coaches. For instance, Jain et al. (2018) iden-
tified a synergy between the perception of coach and ath-
letes of the coach behavior in several dimensions, includ-
ing goal setting, highlighting the importance of synergy
for sports performance. The results found by Rocchi and
Pelleteir (2018) point in the same direction since they
show that coaches who report their own behavior more
positively than their athletes do lead to frustration and
fewer experiences of success for the athletes. As shown in
the current study, for volleyball athletes of female youth
categories, except for the GS dimension, no significant
differences between athletes’ and coaches’ perceptions of
coach behavior were found for the PT, TS, MP, PR, and
NR dimensions. These dimensions will be separately
discussed for a deeper understanding of their effects on

performance.
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Physical Training and Planning (PT)

Although the coaches participating in this study do not
interfere in this dimension very often, given the presence
of athletic trainers in their staff, the athletes perceive this
dimension similarly to their coaches. This is a positive result,
considering that coach behavior can cause increased lesion
rates if associated with elevated training loads (Ekstrand
etal.,2018). Physical training is an important dimension of
the Coaching Model (Cété et al., 1995) since the training
organization aims to develop skills determinants of sports
performance like strength and resistance. The training load
is distinct among playing positions in volleyball, with the
outside hitters having higher sprint and jump demands than
players of other positions (Horta et al., 2019), for instance.
No difference among playing positions was reported, sug-
gesting an appropriate distribution of training load accord-

ing to each player’s specificities.

Technical Skills (TS)

'The similar perception of coach behavior between coaches
and athletes and among players of different positions found in
this study for the T'S dimension support the common role of
volleyball coaches of youth categories of enhancing learning
by developing coordination and technical and tactical skills
through pedagogical methods (Lanes et al., 2018). As with
Physical Training and Planning, the Coaching Model (Cété
etal., 1995) shows that perfecting the technique, along with
other dimensions, allows a complete development of the ath-
lete. In youth categories, the better the general technical-tac-
tical performance, the better their development, promoting

success (Porath et al., 2016).

Mental preparation (MP)

During matches and championships, athletes face many
stress sources, such as opponents and crowds (Weinberg
& Gould, 2017). Thus, mental preparation is posed as an
important tool for coaches since their emotional behavior
significantly influences the match outcome (Donohue et al.,
2018). Given that mentally strong athletes are more prone to
succeed (Orlick, 2016), the alignment between coaches’and
athletes’ perceptions found in this study is desired. Coaches
are usually in charge of promoting the team’s mental prepa-
ration, even though it comes from their training pedagogy,
rather than explicit and intentional work (Gilbert, 2017).

Goal setting (GS)
There is a significant difference between the coaches’
perception of their own behavior and the perception of the
athletes of the coach behavior in this dimension, albeit no
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difference among playing positions was found. This result
suggests a lack of alignment between coaches and athletes
regarding the team’s goals. Coaches may be overestimating
or underestimating their athletes’ potential, setting incom-
patible collective goals, which could encourage athletes to
ditch team goals for personal goals.

'The goal-setting dimension is related to the involvement
of the coach in the identification, development, and mon-
itoring of athletes’ goals (Lobo et al., 2005). According to
Weinberg and Gould (2017), GS may be divided into short-
and long-term goals, for which the coach must establish the
best plan of action to achieve them, assessing their develop-
ment periodically. Bieleke et al. (2019) showed that coaches
nurtured motivation in their athletes, improving their serving
technic and efficiency by establishing individual and collec-
tive goals for their teams.

The theoretical implications are related to the difference
between coach behavior perceived by coaches and perceived
by athletes, interfering with communication and leadership
skills (Noce et al., 2009). This can also negatively influence
the practice organization of training and competitions (Coté
et al., 1995). The level of the competition and the level of
the athletes must be considered when setting team goals.
A mismatch between the coach’s expectations and athletes’
expectations has practical implications since frustration and
conflicts can be expected if the final outcome is worse than
expected. Setting clear goals allow coaches to self-regulate
and to regulate the expectations of their athletes (Gollwitzer
& Sheeran, 2016) since it increases athletes’ commitment to
the goal set, facilitating adjustments of goals and plans of
action throughout the process, and avoiding an early drop-
out from the sport due to frustration (Nicholls et al., 2016).

Personal rapport (PR)

Coaches can provide feedback and information suitable
to each athlete based on their interpersonal relationship, cre-
ating a positive practice environment, and establishing trust
between coaches and athletes (Forlenza et 1.,2018). For young
athletes, trust and credibility optimize the coach-athlete rela-
tionship, making them better embrace individual and collec-
tive goals (Cheuczuk et al., 2016), leading to better sports
development and a smoother transition to older categories.
Therefore, coaches and athletes must share the same per-
ception of coach behavior in the personal rapport domain.

Negative Rapport (NR)
'The use of negative feedback, yelling, disregarding athletes’
opinions, and instilling fear in athletes reflects an autocratic
and transactional leadership style by the coach (Weinberg

& Gould, 2017). This coaching style entails inappropriate
behavior by the athletes during the game, resulting in adverse
outcomes. Therefore, a similar perception of the coach behav-
ior in this dimension by coaches and athletes is paramount
for efficient regulation of the behavior of the coach, avoiding
possible negative effects on the team’s performance. Such as
found in this study, there is a trend for an inverse relation
between PR and NR, and for preference for a democratic
coaching style, as well as for the use of a positive personal
rapport (Misasi et al., 2016).

The ideal feedback (positive or negative) is one of the
essential factors for success in sports affecting the multi-an-
nual development of the athlete’s career; according to Cété
et al. (1995), is the alignment between coach’s and athletes
personal characteristic (peripheral components of a model),
which will impact positively in the organization of training
and competition (central components).

"Two possible limitations of this study are: 1) most of the
teams have athletic trainers in their staff, which might have
made the athletes direct their responses for the PT dimen-
sion to them, even though we instructed participants to direct
all their answers to the head coach. We tried to mitigate this
possibility by directly addressing this information in the
instructions given to the athletes; 2) volleyball teams do not
include an equal number of athletes of each playing posi-
tion, which might have biased our results. It is possible that,
if the same number of athletes of each playing position was
included, we could have found a difference in the reporting
of the PT and PR dimensions among playing positions since
a marginal significance was found. Future studies should use
samples with the same number of athletes for each playing
position. Also, the coaches’behavioral profile should be asso-
ciated with their coaching and leadership style.

CONCLUSION

Taken together, the results of this study suggest that the
coaches’ self-perception and the athletes’ perception of the
coach’s behavior are not different from each other for all the
dimensions assessed, except for the goal-setting dimension.
'The perception of coach behavior does not differ among
playing position. The mismatch found for the goal-setting
dimension might result in frustration, decreased performance,
and suboptimal development of the athletes’ potential. This
study’s results should assist volleyball coaches of youth cat-
egories to reflect on their behavior and be more assertive in
the development of young athletes’ sports career. Personal,
achievable, and task-oriented goals should be developed for
each athlete, avoiding an early drop out of the sport.
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Although fear in early childhood is an emotion that permits survival of danger, fear of water can block and limit children’s adaptive

development towards this very fear. Aquatic competence is an important milestone in the improvement of general health in childhood,

ABSTRACT

but there are no scales that measure how fear of water can hinder a child’s development in the aquatic environment. This study aimed
to design and analyze the validity of a Scale to Measure Fear of the Aquatic Environment (SFAE) to evaluate the perceived fear of
the aquatic environment in three- to six-year-old children. Construct validity was also evaluated by verifying its relation to aquatic
competence. The exploratory and confirmatory factor analyses support the use of five dimensions of influence on the perception

of fear of the aquatic environment: social context, equipment/installations, attitude, experiences, and competence. The correlation

pattern also supports construct validity showing negative and significant relations between fear and aquatic competence. The SFAE

shows a promising initial validity for its use in the aquatic environment during early childhood.

KEYWORDS: aquatic activities, adaptive development, measure, early childhood, evaluation instrument.

INTRODUCTION

From a neurocognitive point of view, fear could be defined
as an evolutionary emotion triggered when a person perceives
a stimulus as dangerous and/or unknown (Silveira & Moreno-
Murcia, 2015). Although its origins can be found in both phy-
logenetic and ontogenetic contexts, it is the latter that helps
us understand how it could unfold during some evolutionary
stages. Thus, the development of fear during early childhood
constitutes a primitive alarm of an adaptive nature that allows
a child to avoid situations that could become potentially dan-
gerous (Martinez, 2014). Later, a child’s evolutionary develop-
ment itself progressively facilitates their ability to modulate the
types and intensity of fear they perceive, gradually adjusting it
to the new demands of the environment (IMéndez et al.,2012).
However, because each individual may perceive, interpret and
act on the same experience differently, the feeling of anguish
and lack of control that can cause fear does not always cor-
respond to real and objective situations, so professional help
is required. In this sense, research into fear should take into
account the great complexity of this variable.

'Universidad Miguel Hernéndez, Elche, Spain
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With respect to fear triggers, even today, the classification
by Miller et al. (1972) is useful. It has three categories: 1) fears
related to physical integrity (fear of suffering physical injury,
dying, drowning, etc.), 2) fears related to social threats (fear
related to personal worth), and 3) fears related to natural or
supernatural dangers (fear of thunder, fear of monsters, etc.).
For its part, fear of the aquatic environment is usually expe-
rienced by a child as a strong dread of drowning, so it can be
incorporated within the category of fear of suffering physical
harm. According to the American Psychiatric Association
(APA, 2000), fear of water is considered a “specific phobia”,
which manifests itself as “a marked and persistent fear of clearly
discernible, circumscribed objects or situations”. The prevalence
rate for fear of the aquatic environment in the general popu-
lation is situated between 2 and 3% (Stinson et al., 2007), and
although it is more common during early childhood, it inten-
sifies throughout adulthood (Becker et al., 2007).

Although there are individual differences in how fear of
the aquatic environment is experienced and interpreted, like
any other fear, it manifests itself on three levels: motor, a child
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shows a desire to avoid contact with actions leading to it;
cognitive, a child understands that this medium represents a
physical threat and they could drown; and physiological, cor-
poral changes which are typical when a child is in situations
that are either threatening or upsetting (Abadia et al., 1998;
Meéndez,1999; Pharr et al., 2018). As the aquatic medium is
an environment that is different from the one a child usually
develops in, their first experiences with this medium can be
decisive in causing this fear to appear. In this sense, previous
research corroborates that among the reasons self-reported
by children about their perception of fear of the aquatic envi-
ronment, fear of drowning is a very common factor (Berukoff
& Hill, 2010; Shank, 1987; Pharr et al., 2018; Whiting &
Stembridge, 1965). Other causes indicated in the scientific
literature for the origin of the fear of the aquatic environ-
ment correspond to stressful situations like ducking and
fear of doing a task wrongly, or fears related to installation
resources, such as personal fear (of the instructor) or physical
fear (of equipment or characteristics of the installations like
the depth of the swimming pool.) (Grenfell, 2004; Moreno
et al., 1992; Salguero et al., 2004; Valiente et al., 2002). To
be exact, it is during the first stages of exploration, discovery,
and adaptation to the aquatic environment that some behav-
iors rejecting the aquatic environment can appear.

However, although scientific literature about fear recog-
nizes that some of these evolutionary fears usually disappear
over time, there is a variety of learned or conditioned behaviors
whereby a fear can be maintained for many years (Méndez,
1999), as it is linked to unease generated during a previous
experience (Shank, 1987; Whiting & Stembridge, 1965).
Specifically, some studies have reported that while learning
swimming techniques during infancy and childhood, fear of
the aquatic environment constitutes the strongest predictive
factor of the low ability to learn to swim (Irwin et al., 2010;
Ziara,2005). To address this need, advances in comprehending
the reasons that cause fear of the aquatic environment could
help designing educational aquatic programs that would be
able to achieve a positive adaptation to swimming lessons.

The techniques used to analyze generalized responses
about fear in children (Moreno et al., 1992) are centered on
interviews, self-reports, inventories, observation and rating
scales, self-observation, observation and direct recording, and
psychophysiological techniques. However, for the evaluation
of fear in the aquatic environment, there are no instruments
to date that focus on measuring fear of the aquatic environ-
ment in early childhood.

Based on the above arguments, and taking into account
the need to design validated instruments that measure fear

of the aquatic environment in the child population, this

paper establishes two objectives. The first objective was to
design and validate an instrument for evaluating fear of the
aquatic environment in 3- to 6-year-olds (studies 1 and 2)
and analyze its psychometric properties. The second objec-
tive was to verify the relation of fear of the aquatic environ-
ment with aquatic competence in early childhood to estab-
lish the construct validity of the instrument (study 3). This
scale would therefore contribute to mitigating the difficulties
that this emotion can generate in a child (Irwin et al., 2015)
in a learning environment, where their aquatic competence
is hindered (Milosevic & McCabe, 2015), and also from a
psychological point of view, where there is an increase in
their unease towards this medium.

STUDY 1

'The objective in this first phase was to create a scale to
measure fear of the aquatic environment (SFAE) and also
to obtain content validity.

Participants

'The Delphi method was used as a strategy to evaluate the
instrument to measure fear of the aquatic environment. The val-
idation of the designed instrument would be performed by two
groups of humans, established as a coordinating group and an
expert group. The coordinating group had a good knowledge of
the Delphi Method and comprised academic researchers who
were familiar with the subject being studied and were able to
intercommunicate easily (Mira et al.,2010). The group of selected
experts, who were closely involved and had a wide experience
in dealing with this problem, were university lecturers and
researchers of renowned prestige in teaching aquatic activities
and psychology. Finally, 12 experts were selected, the number
indicated by Landeta (2002). The methodological sequence was
set out in three phases: initial, exploratory and final.

Initial Phase
'The coordinating group was responsible for: defining the
research problem; selecting the group of experts and obtain-
ing their commitment to collaborate; interpreting the partial
and final research results; and supervising progress, being able
to make adjustments and corrections.

Exploratory Phase
Here, the questionnaire was designed in its experimental
version for the final version to then be determined (Annex 1).
To do this, the first version underwent a first round of anal-
ysis and discussion by the members of the Coordinating

Group, and certain corrections and adjustments were made
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according to the qualitative criteria that had obtained a
majority consensus. The agreed version was validated in a
second round by the expert group in order to gather infor-
mation on the most stable quantitative and qualitative cri-
teria. The phases covered by the Delphi method are outlined
as follows: 1) selection of experts whose contribution to the
study is considered invaluable; 2) Invitation to participate
in the process by email; 3) sending and receiving the ques-
tionnaire by electronic mail in an attached file, consisting of
a first page with a brief introduction and explanation of the
research subject, a page for the respondent to fill out with
their personal details, a clear description of the study objec-
tive and the instructions for completing the questionnaire,
followed by the corresponding instrument for validation; 4)
validation instrument: Likert type scale with four catego-
ries according to adequacy, clarity, coherence and relevance
or pertinence of the item to the dimension to be researched,
as well as an open question to obtain qualitative valuations
about the items or the introduction of any new ones, with a
maximum deadline of 30 days; 5) follow-up by email of the
selected people; 6) collection of the completed scales; and 7)
analysis of information contained in the Delphi scale. The
results of this consultation were analyzed by the coordinat-
ing group from a quantitative and qualitative point of view,
drawing on the opinions expressed by the experts in response
to the open question included in the validation instrument.

Final Phase

In the last phase, the results from the whole validation pro-
cess of the final version of the questionnaire were synthesized.

Procedure

Construction of the instrument

Once the limitations of the instruments available were
analyzed, the pictorial SFAE was drawn up to measure fear
of the aquatic environment in early childhood (3-6 years old).
'The content was determined through bibliographical review
and with reference to expert opinion (Crocker & Algina,
1986), establishing five dimensions that potentially gener-
ate fear of the aquatic environment: influence of social con-
text, influence of experiences, influence of attitude, influence
of equipment or installations, and influence of competence.
Based on these, an initial bank of items was generated from
different questionnaires and scales for evaluating fear of the
aquatic environment as well as other instruments and/or
constructs for measuring fear during early childhood. A first
experimental version was constructed dividing responses to

each question into two levels of difficulty.
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The coordinating group read and classified each item
according to the dimensions: influence of social context,
influence of experiences, influence of attitude, influence of
equipment or installations, and influence of competence. The
choice was made according to the adequacy, rational crite-
rion, and ages of the target sample, resulting in a bank of 25
items. Some of the items included in this version were either
taken literally from the original questionnaire, some were
reformulated, and the others, the vast majority, were written
especially for the occasion. Afterward, it was decided that the
questionnaire should appear by alternating the dimensions
for the girls and boys. Illustrations were drawn to comple-
ment the written information and facilitate understanding;
so, text and image complemented one another to make a
whole. These illustrations were inspired by didactic materials
and children’s stories selected by the boys and girls according
to their tastes and preferences. The illustrations were later
scanned and transformed into an application to be used on a
tactile computer. There were two closed response options for
each item, where a child could either identify with an adap-
tative image in relation to the aquatic environment, reflect-
ing well-being, or identify with a non-adaptative behavior,
reflecting anxiety.

To reach optimum levels of content validity, the expert
technique was used, and a pilot study was carried out to verify
its comprehension validity from the perspective of the chil-
dren as subjects of the study. The experts were asked to value
different aspects of the initial information, the questionnaire,
the items, and the global valuation of each one (Wieserma,
2001), taking into account the degree of comprehension and
the value of the image, among others.

With respect to the items, the degree of pertinence to the
subject of the study and to what extent each of them should be
included was recorded on a scale from 1 to 4.1t was decided
that Items with mean values close to 2 should be omitted,
items with values around 3 should be modified, and items
with values close to 4 should be included. Once these cal-
culations were made, 22 items were decided on for selection.

To verify the comprehension validity of the instrument,
a pilot study was carried out. Three experts had administered
the questionnaire to a total sample of 122 boys and girls (last-
ing between 8 and 10 minutes). The protocol for answering
the questionnaire consisted of the investigator being placed
on a table with the printed images and the child sitting on
a chair next to it. When faced with the investigator’s ques-
tions on each item, the child was asked to indicate with his
or her finger which of the two images most closely resem-
bled his or her case, and the image was recorded. The degree

of comprehension was analyzed from a qualitative point of
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view, recording the participants’ questions, doubts, and sug-
gestions (teachers and students).

Data analysis
Qualitative data were analyzed through content analy-
sis. With respect to quantitative data, the preparatory data
analysis and the calculation of descriptive statistics were per-

formed using SPSS 25.0 software.

RESULTS

Qualitative techniques were used to obtain evidence about
the conceptual, social, and cognitive validity of the instru-
ment and thereby analyze the content of the measures. The
qualitative contribution provided was completed with the
quantitative contribution of the mean scores that the experts
gave for each item. The results were analyzed including the
valuations by the coordinating group and the expert group,
constituting two independent sources that guaranteed the
adequacy of the instrument. Out of the 22 items that were
initially included in the questionnaire, twelve did not undergo
any modification, since they obtained values close to 4 and
the experts did not suggest another version. Two items with
values around 2 were eliminated and substituted by new ones
following the recommendation from the expert group; and
four items, with values close to 3 were modified in accor-
dance with the experts’ opinion, and the coordinating group
agreed on their final formulation.

STUDY 2

The aim of this second phase was to analyze the explor-
atory factor structure of the SFAE.

Participants

'The sample comprised 384 children, 195 boys and 189 girls.
Their ages ranged between 3 and 5 years old, with a mean age
0f 4.02 (8D = .82). Distribution by age was as follows (3,7 =
126; 4, n = 123; 5, n = 135). With respect to aquatic experi-
ence, the 3-year-olds had none, the 4-year-olds had spent a
year doing aquatic activities (one day a week throughout the
school year), and the 5-year-olds had had two years’ experi-
ence (one day a week during two school years)

Measures
Fear of the aquatic environment.

We used the Scale to measure Fear of the Aquatic Environment
(SFAE) described in study 1. It contains 22 items grouped

into five dimensions: influence of social context, influence
of experiences, influence of attitude, influence of equipment
or installations, and influence of competence. The children
answered on a two-option Likert scale: one reflected an adap-
tative response to the medium and the other a non-adapta-
tive response. Each alternative was presented individually to
the child using a comic image to facilitate their understand-
ing of the question. The child had to point to the image that
was most similar to themselves. To control possible error
sources, the items were presented in random order to each
participant, and the intra-element (response option) was
also varied per item.

Procedure

The people responsible for the sports installations that
had accepted to participate in the study and the swimming
instructors were contacted to inform them about the objec-
tive of the research and the activities to be evaluated. One
researcher from the coordinating group personally evaluated
each of the children, going through the different items of the
questionnaire while observing the classes, without influenc-
ing class dynamics or development. Participation was volun-
tary, and participants’anonymity was preserved by allocating
each child a numerical code and geographical area. Parents
were previously informed about the nature of the study and
signed a consent form. The study was supervised by the Project
Evaluating Body of the institution corresponding to the lead
researcher with the reference number DPS.JMM.01.19 and
registry number 2019.286.E.OEP. The observation time for

each child was approximately 15 minutes.

Data analysis
An exploratory factor analysis (EFA) was performed in
order to establish the instrument’s factor structure, and the
internal consistency of the instrument was analyzed using

Cronbach’s alpha. Data analysis was carried out with the
statistical software SPSS 25.0.

RESULTS

Exploratory factor analysis
An exploratory factor analysis of the main components
was performed with oblimin rotation. After a first analysis,
four of the items did not reach the established minimum
saturation (.30), and they were eliminated. Another analy-
sis was made, where the items were grouped into five areas
(Table 1): influence of social context (five items), influence

of experiences (three items), influence of attitude (four
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items), influence of equipment or installations (four items)
and influence of competence (three items). These five factors
obtained eigenvalues of 1.00 (9.34,3.45,1.78,1,23 and 1.19,
respectively), explaining a total variance of 81.51% (31.11%,
20.14%, 10.15%, 10.10% and 10.01%, respectively).

Analysis of internal consistency
Cronbach’s alpha obtained for each of the dimensions was
.92 for influence of social context, .87 for influence of experi-
ences, .83 for influence of attitude, .78 for influence of equip-
ment and installations, and .85 for influence of competence.

STUDY 3

'The objective of this third phase was to carry out a con-
firmatory factor analysis with the SFAE and to show how
it related to aquatic competence.

Method

Participants
'The sample comprised 444 children, 235 boys, and 208
girls. Their ages ranged between 3 and 5, with a mean age of

Table 1. Exploratory factor analysis SFAE

If your parents are happy when you go swimming

4.45 (8D = .84). Distribution by age was as follows (3, 7 =
134; 4, n = 149; 5, n = 161). With respect to aquatic experi-
ence, 3-year-olds had had experience from that school year,
the 4-year-olds had spent two years doing aquatic activities
(one day a week throughout the school year) and the 5-year-
olds had had three years’ experience (one day a week for two
school years).

Measures

Fear of the aquatic environment

We used the final Scale to measure Fear of the Aquatic
Environment (SFAE), obtained in study 2. It finally consisted
of 18 items grouped into five dimensions: influence of social
context (4 items), influence of experiences (4 items), influence
of attitude (4 items), influence of equipment or installations
(3 items), and influence of competence (3 items). The response
procedure was the same as the one described in study 2.

Aquatic competence
We used the Instrument to measure Aquatic Competence in
Children (1IACC) by Moreno-Murcia et al. (2020). It con-

tains 22 items grouped into three dimensions: socio-affective,

= I S VR T
.95 - - - -

When your parents leave you alone in the changing room .68 - - - -
When you arrive at the pool and see your classmates 48 - - - -
When you arrive and your instructor comes over .96 - - - -
When you're in the pool and you can't touch the bottom - .88 - - -
When you're in the pool - .63 - - -
When you're at the pool and they throw you in the water - .54 - - -
When you're in the water - 65 - - -

When you arrive at the pool

- - 41 _ -

When you have to go in the water

When you go to the pool

- ; 40 - -

You like swimming

- R 44 _ _

When the pool is deep

B _ _ _32 B

If the pool is big

; - - 34 -

When the instructor gets out a floating mat to walk over

- - - -43 -

When have to jump in the water

- - - - 37

When you have to swim a long way

- - - - 43

When you're in the water

- - - - 37

Note: ISC = influence of social context; IE = influence of experiences; IA = influence of attitude; IEl = influence of equipment or installations;

IC = influence of competence.
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consisting of seven items; cognitive, with six items; and
motricity, consisting of nine items. The child’s behavior was
evaluated using a five-point rubric score. For example, the
item that corresponds to breathing (When the children in
the shallow end were asked to make bubbles under the water
by releasing air through the mouth and nose...): 1 corre-
sponds to “Blows without touching the water with their face.”;
2 “Blows by only putting the mouth at the level of the water”; 3
“Doesn’t blow in the water, but puts their face completely on the
water”, 4 “Blows through the mouse and nose, putting their face
completely in the water”, and 5 “Is able to coordinate breathing
(takes in air and releases it continuously several times)” . Internal
consistency obtained was .84, .79 and .90, respectively, and
globally it was .88.

Procedure
The same procedure as the one described in study 2
was used.

Data analysis

A confirmatory factor analysis was carried out to con-
firm the factor structure of the instrument (CFA). Similarly,
the internal consistency of the instrument was measured by
Cronbach’s alpha, and the descriptive statistics were obtained
(mean and standard deviations) as well as the bivariate cor-
relations of all the variables. Also, the predictive power of the
dimensions of the scale of fear of the aquatic environment
on aquatic competence was verified through a stepwise mul-

tiple linear regression analysis. Data analysis was carried out

using the statistical software SPSS 25.0 and AMOS 25.0.

RESULTS

Confirmatory factor analysis

The factor structure was measured using confirmatory
factor analysis with the 18 items included in the five-factor
model. The maximum verisimilitude estimation method was
used together with the bootstrapping procedure since the
result of the Mardia multivariate coefficient was 786.94,
which indicated a lack of multivariate normality of the
data. The result showed an adequate fit of the model: ((}?
(46, N = 444) = 761.80, p = .000; x*/d.f. = 6.09; CFI =
.92; TLI = .90; IFI = .92; SRMR = .05). The model pro-
posed presented a reasonable approximation to the data
and contributed to supporting the hypothesis of the mul-
tidimensionality of the construct. The estimations of the
factor saturations for each of the items in their respective

factors are illustrated in Figure 1.

Descriptive analysis
and bivariate correlations

'The dimension of influence of competence had the highest
value out of the scale’s five dimensions, followed by influence
of experiences, influence of equipment/installations, influence
of attitude, and influence of the social context. Aquatic com-
petence showed a mean of 4.5 out of 5. All the dimensions
correlated positively with each other (Table 2), except for the
aquatic competence dimension, which correlated negatively
with all the fear dimensions.

Linear regression model

A stepwise linear regression was performed to verify the
predictive value of the dimensions of fear of the aquatic envi-
ronment on aquatic competence (Table 3). According to the
fifth step in the linear regression analysis, all the dimensions
negatively explained aquatic competence, with an explained
variance of 22%, except for influence of attitude. The dimen-
sion with the most weight was influence of competence, fol-
lowed by influence of experiences, influence of equipment/
installation, and influence of social context.
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Figure 1. Confirmatory factor analysis SFAE
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Table 2. Descriptive Statistics and Correlations for all the Variables

Variables M DT 1 2 3 4 5 6

ISC 1.05 1 - 7" .88" 75" 63" -227
IE 1.12 18 - - .80™ 79" 74" =377
IA 1.01 .08 - - - 84 687 - 14"
IEI 1.07 .20 - - - - T4 -16"
IC 1.15 .28 - - - - - 42"
AC 4.15 65 - - - - - -

Note: ** p <.001; ISC = influence of social context; |IE = influence of experiences; IA = influence of attitude; IEl = influence of equipment or

installations; IC = influence of competence; AC = aquatic competence.

Table 3. Linear Regression analysis for the prediction of aquatic competence through the dimensions of fear of the aquatic environment

| B | SEB | B | AR?
First step 5.47 .30 .04
Influence of experiences -1.25 .28 -21%*
Second step 6.34 .31 e
Influence of experiences -79 27 -13*
Influence of attitude -1.21 16 -.34%*
Third step 6.57 43 01
Influence of experiences -77 27 -13*
Influence of attitude -1.17 A7 -.33**
Influence of equipment or installations -.27 .36 -.03
Fourth step 6.63 44 01**
Influence of social context -78 .28 -13*
Influence of experiences -1.23 18 -.35%*
Influence of attitude -42 41 -.05
Influence of equipment or installations 14 19 .04
Fifth step 6.88 42 09**
Influence of social context -.81 26 - 14%
Influence of experiences -77 19 -.22%*
Influence of attitude -.65 .39 -.08
Influence of equipment or installations .59 19 .18*
Influence of competence -84 12 -.36**

Note: *p < .05; **p < .01

DISCUSSION

In the search for information that could diagnose an ini-
tial situation with respect to the factors involved in fear of
the aquatic environment in children, the main purpose of
this study was to develop and validate a pictorial measure
instrument (SFAE) to evaluate fear of water in a sample of
3- to 6-year-old Spanish children. The psychometric prop-
erties of the design support the version of SFAE with good
internal consistency reliability and the five factors that rep-
resent different aspects related to the experience of fear of
the aquatic environment in children.
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Therefore, based on these results, it can be concluded that
the initial five-factor structure (influence of social context,
influence of experiences, influence of attitude, influence of
equipment or installations, and influence of competence) is
replicated, showing an adequate fit for factor structure and
internal consistency, and complementing aspects of content
validity. Thus, by contemplating these five dimensions, the
same instrument can be used to value the different triggers
that can generate a child’s fear of the aquatic environment.

'The instrument was composed of the following dimensions.
The dimension called influence of social context contained
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four items, evaluating the potential influence that family,
teacher, instructor, and peers had on children. Another fac-
tor was the influence of experiences, which consisted of four
items that explore the consequences of being exposed to
different situations that can cause fear in a child. Influence
of attitude had four items, assessing a child’s emotional dis-
position towards the aquatic environment. The factor called
influence of equipment or installations comprised three items
related to experiences where a child was able to discover their
relationship with equipment resources. Finally, the dimen-
sion of influence of competence consisted of three items
that gather information about how a child’s problem-solv-
ing ability contributed to solving different situations in the
aquatic environment.

'The correlation analysis provided evidence of additional
validity relating all the dimensions of the SFAE with one
another significantly, and in the expected direction, specifi-
cally, the strongest relation was observed for influence of atti-
tude with social context and equipment. This result is in line
with studies that come within the Self-determination Theory
framework and indicate the importance of social triggers in
generating well-being in students (Ryan & Deci, 2017). It
would therefore be useful, for example, to choose adequate
recreational material that can be adjusted to a child’s needs,
and in this way help to generate a balanced and confident
attitude towards the medium and steer them away from pos-
sible stimuli that can generate unease.

The results of this study with respect to the relation
between the dimensions of fear of the aquatic environment
and competence were in line with previous research, which
recommends encouraging aquatic competence to reduce the
fear of the aquatic environment (Brenner et al., 2009). To
be exact, it was the dimensions of fear of the aquatic envi-
ronment related to influence of competence and experi-
ences which most robustly related to aquatic competence in
children. This finding suggests that to minimize fear of the
aquatic environment during childhood, it would be useful
for children to acquire swimming competence and positive
experiences at an early age, which would provide them with
an emotional state of well-being.

Nevertheless, the promising result regarding the validity
of the SFAE does not mean it is exempt from a series of lim-
itations that should be taken into account. Firstly, although
some works indicate that there may be gender differences
in relation to fear (Méndez, 1999; Valdivia, 2000), in this
study, an invariance analysis across sex was not considered.
It would also be interesting if future research could verify
the role of parents’ educational styles with the dimensions
of SFAE, and also the motivational style of the swimming

instructor. Another fundamental aspect would be to verify
the evolution of the scores obtained in the SFAE through a
longitudinal study. Also, it would be necessary to check the
possible differences by age and aquatic experience to avoid
a possible bias.

Finally, this study reveals that if children’s fear of the
aquatic environment is minimized, it is important to fur-
ther understand the variables that generate their unease
towards this medium. The validity of the SFAE helps create
new study perspectives that focus on the dimensions of fear
of the aquatic environment, which had not received enough
attention in this evolutionary stage. Consequently, this could
lead to more effective educational decisions towards the inte-
gral development of childhood. Likewise, by using a pictorial
valuation system, it is possible to make an evaluation that
suits early childhood characteristics.

'The analysis of the psychometric properties of the SFAE
shows that it can be recommended and used in the child pop-
ulation to find out about the triggers of fear of the aquatic
environment. Its use can lead to the development of a use-
ful and simple applied tool as a starting point for future
interventions that seek to gain further knowledge about the
variables involved in a child’s evolution towards the aquatic
environment.
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Voleibol de Praia: Andlise Temporal e Respostas
Enddcrinas de Atletas de Nivel Nacional

Beach Volleyball: Temporal Analysis and Endocrine
Responses of National Athletes

Yago Pessoa Costa'* @, Fabricio Boscolo Del Vecchio? @, Jefferson Muniz de Lima' @,
Lucio Roberto Cangado Castellano' @, Gilmario Ricarte Batista'

Objetivou-se caracterizar os aspectos temporais e verificar o efeito agudo de um jogo de voleibol de praia na testosterona,
cortisol e razdo T:C de jovens atletas. Adicionalmente, verificou-se se as respostas hormonais eram diferentes entre bloqueadores
e defensores. Participaram 16 atletas masculinos de nivel nacional (idade 1742,44 anos). Cada atleta realizou um jogo com regras
oficiais, sendo filmado para anélise subsequente. Utilizou-se saliva para medir os niveis de testosterona e cortisol, e calcular a razéo
testosterona/cortisol (razdo T:C), utilizando o método ELISA. Assim, comparou-se a concentragdo desses hormdnios no tempo (inicio
do jogo, final do 1° set e final do jogo) e entre as fun¢des. Em média o tempo total de jogo foi 30min e 49s (+ 0,01s), com rallies

de 65 (£ 01s) e tempo entre rallies de 20s (+02s). O cortisol apresentou tendéncia linear, aumentando ao longo do tempo e a razéo

RESUMO

T:C demonstrou tendéncia quadratica, reduzindo ao final do primeiro set e restabelecendo-se ao final da partida. A razdo T:C de
blogueadores pré-pos jogo teve efeito trivial, porém negativo (d= -0,198). Aproximadamente 30 minutos de voleibol de praia tem
efeito na concentragdo de testosterona, cortisol e razdo T:C. Além disso, bloqueadores parecem levemente mais exigidos fisicamente.
PALAVRAS-CHAVE: Atletas, Marcadores biolégicos, Biomarcadores, Desempenho atlético.

This study aimed to characterize temporal aspects and verify the acute effect of a beach volleyball game on testosterone, cortisol,
and T: C ratio of young athletes. Also, to verify whether the hormonal responses were different between blockers and defenders.
Sixteen male athletes of national-level participated (age 17+2.44 years). Each athlete played a game with official rules, being filmed
for subsequent analysis. Saliva was used to measure testosterone and cortisol levels and calculate testosterone/cortisol ratio (T: C
ratio) using ELISA method. The concentration of these hormones was compared over time (beginning, end of first set, and end of
the match) and between functions. Usually, the total match duration was 30min and 49s (+ 0.01s), with rallies of 6 seconds (£ 01s) and

time between rallies of 20 seconds (+ 02s). Cortisol showed a linear trend, increasing over time, and T: C ratio showed a quadratic

ABSTRACT

trend, decreasing at the end of the first set and reestablishing at the end of the match. Blockers T: C ratio of pre-post match had
a trivial but negative effect (d= -0.198). Approximately 30 minutes of beach volleyball affects the concentration of testosterone,
cortisol, and T: C ratio. Besides, blockers seem slightly more physically demanding.

KEYWORDS: Athletes, Biological markers, Biomarkers, Athletic performance.

INTRODU gAO intensidade (Medeiros et al., 2014). Previamente, investiga-
O voleibol de praia se caracteriza como uma modalidade ¢bes acerca da modalidade exploraram indicadores tempo-
coletiva intermitente, ja que intercala esfor¢os de alta e baixa rais (quantidade de ra//ies, tempo do rally, tempo entre rallies,
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Voleibol de praia e aspectos endocrinos

tempo total de trabalho e descanso, tempo total do set e do
jogo) para descrever a densidade e demanda fisica exigida
pelo jogo (Medeiros et al., 2014). Em comparagio ao volei-
bol indoor, ressalta-se que o nimero reduzido de jogadores
e a superficie em areia tornam a execugido dos movimentos
mais dificeis, trazendo maior complexidade ao jogo (Giatsis
et al.,2017).

Do ponto de vista fisiolégico, hd uma certa escassez na
literatura de informagdes. Previamente, identificou-se que a
média da frequéncia cardiaca durante o jogo foi de 146 bpm
(75% da frequéncia cardfaca méxima) e o lactato aumentou
do repouso para o final do primeiro set (~ 0,95 mM para 2,30
mM), mas nio houve diferenca entre os sets (Magalhdes et al.,
2011). Posteriormente, os dados relacionados a frequéncia
cardiaca foram corroborados (Jimenez-Olmedo et al., 2017).
Isoladamente, tais informagées caracterizam a modalidade
como predominantemente aerébia, e de moderada intensi-
dade. Além disso, a0 observar a métrica do jogo associando a
frequéncia cardiaca, concluiu-se que bloqueadores tem uma
demanda fisica maior (Nunes et al., 2020).

Embora os parimetros relacionados a temporalidade,
frequéncia cardiaca, lactato e métrica do jogo sejam impor-
tantes, a prdtica esportiva promove respostas enddécrinas
(Casto & Edwards, 2016), que é um fator determinante das
adaptagdes relacionadas ao exercicio e desempenho esportivo
(Sgrd et al., 2014), sendo tais aspectos pouco conhecidos no
voleibol de praia. Dentre os biomarcadores dessa natureza,
a testosterona é um horménio sexual secretado pelas células
intersticiais dos testiculos (Células de Leydig) controladas
pelo eixo hipotilamo-hipéfise-gonadal (Oyola & Handa,
2017), com bastante destaque no esporte pela caracteristica
anabdlica (Vingren et al., 2010) e influéncia na produgio de
poténcia (Cardinale & Stone, 2006; Crewther et al., 2012).

Complementarmente, o cortisol também é investigado,
jd que é um glicocorticoide secretado pelo cértex supra renal
controlado pelo eixo hipotdlamo-hipéfise-adrenal (Oyola &
Handa, 2017), com caracteristica catabdlica (Lee et al., 2017).
Ademais, as concentragdes de testosterona e cortisol influen-
ciam diretamente o sistema nervoso central e periférico con-
tribuindo para o desempenho neuromuscular (Crewther et al.,
2011). Por conseguinte, a razio testosterona/cortisol (T:C)
expressa o equilibrio anabdlico/catabélico, ou seja, redugio
desse marcador parece caracterizar aumento da proteélise ou
reducio da sintese proteica (Lee et al.,2017), se constituindo
como um marcador da carga de treino (Slimani et al., 2018).
No voleibol indoor, por exemplo, observou-se efeito positivo
na testosterona, cortisol e razdo T:C associada a organizagio
das cargas de treinamento que enfatizavam a especificidade
da modalidade (Mazon et al., 2013).
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De modo amplo, a realizagio de uma partida de trés
sets de voleibol indoor promoveu aumento dos niveis de
testosterona e cortisol em jovens atletas do sexo feminino
(Edwards & Kurlander, 2010). No entanto, atletas profis-
sionais masculinos ndo modificaram os niveis pré-pés de
testosterona e s6 aumentaram a concentragio de cortisol em
jogo com 5 sets (Pefiailillo et al., 2018). Além disso, jovens
atletas masculinos apenas aumentaram a concentragio de
cortisol em jogo com alto estresse contextual [i.e., final
de campeonato (Moreira et al., 2013)]. Ainda que sejam
modalidades semelhantes, o voleibol de praia tem caracte-
risticas especificas (e.g. quantidade de jogadores, duragio
do jogo, superficie da quadra, esforgo cognitivo) que difi-
cultam a extrapolagio dos dados. Adicionalmente, a razdo
T:C reduziu ~45% dos niveis de base para competi¢io
(andlise aguda) com atletas de golfe e 30% entre o inicio
e fim da temporada (anilise cronica) de atletas de futebol
(Handziski et al., 2006). Resultado semelhante foi obser-
vado com atletas femininas de voleibol indoor, permitindo
aos autores concluir a aplicabilidade da razio T:C como
marcador de overtraining (Roli et al., 2018).

Considerando que cada modalidade apresenta caracte-
risticas particulares, e o conhecimento da dinfimica de jogo
e do perfil hormonal podem contribuir, respectivamente, na
prescri¢do de treinos e monitoramento da carga de treino.
Assim, o objetivo do presente estudo foi caracterizar os
aspectos temporais e verificar o efeito agudo de um jogo
de voleibol de praia na testosterona, cortisol e razdo T:C de
jovens atletas. Adicionalmente, foi observado se havia dife-
renga para esses biomarcadores entre jogadores bloquea-
dores e defensores. Nossa hipStese é que apenas um jogo é
suficiente para aumentar os niveis de testosterona e cortisol.
Junto a isto, esperdvamos que bloqueadores tivessem maior
desgaste, refletindo em menor razio T:C.

METODO

Participantes

Foram recrutados 16 atletas masculinos (idade 17 +2,44
anos; estatura 1,84 £0,06m; massa corporal 76,23 £9,54kg;
IMC 22,35 +1,92 kg/m? quantidade de treinos semanal 4
11,20 dias) pertencentes a dois centros de treinamento da
cidade Jodo Pessoa - PB, todos com experiéncia em com-
peticdes nacionais e quatro destes também em competi¢des
internacionais. Destaca-se que cinco participantes obtiveram,
pelo menos, terceiro lugar em etapas do circuito Nacional, e
trés eram campedes mundiais. Utilizou-se como critério de

inclusdo: a) competir no circuito nacional; b) estar entre os
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16 melhores no ranking estadual. Os atletas eram excluidos
se nio conseguissem completar o jogo, no entanto, nio foi
necessario utilizar esse critério. O poder da amostra (¥-1)
foi calculado a posteriori para o= 0,05, identificando-se para
andlise de testosterona poder= 0,965; cortisol poder= 0,999
e razdo T:C poder= 0,475.

Ao total foram observados 4 jogos (1 por equipe), sendo
8 sets, totalizando 284 rallies. Além disso, as fung¢des de jogo
foram divididas em bloqueador e defensor. Desta forma, o
atleta que realizava 280% das ag6es de bloqueio era classifi-
cado como bloqueador (Giatsis et al., 2011). Todas as equi-
pes utilizaram uma formagio especializada (i.e., fungio fixa),
assim ndo havia equipes com formagdo universal (i.e., reve-
zamento entre as funcdes de bloqueador/defensor).

Todos que aceitaram participar voluntariamente assina-
ram o Termo de Consentimento Livre e Esclarecido e, em
caso de o participante ter idade inferior a 18 anos, a autori-
zagdo foi realizada pelo responsével legal, além da assinatura
do Termo de Assentimento pelo menor. Todos os termos
utilizados foram elaborados em acordo com a declaragio de
Helsinki. Previamente os protocolos dessa pesquisa foram
autorizados pelo Comité de Etica em Pesquisa com Seres
Humanos — Centro de Ciéncias Médica, da Universidade

Federal da Paraiba (CCM - UFPB), protocolo n° 2.251.594.
Procedimentos

Formato da competicao

Com duplas previamente estruturadas e habituadas a com-
petirem juntas, os atletas foram expostos a um jogo simulado
seguindo as regras de competi¢io adotadas pela Federagio
Internacional de Voleibol (FIVB,2016). Os jogos foram rea-
lizados em quadras a beira mar, com tamanho oficial (Lat=
-7.116650, Long= -34.822635; Lat= -7.127300, Long=
-34.822818) utilizando trés bolas Mikasa® VLS 300. Além
disso, um 4rbitro com experiéncia em competi¢des nacio-
nais foi recrutado para arbitrar a partida. Todos os confron-
tos foram sorteados e realizados no mesmo horirio em dias
distintos (15h da tarde), sendo realizado apenas um jogo por
dupla. As condigdes climdticas eram semelhantes (tempera-
tura de ~30°C - https://weather.com/). Antes do inicio dos
jogos, as duplas tinham 10 minutos de aquecimento. Para
garantir empenho dos atletas, a dupla vencedora recebia uma
premiagio pela vitéria (material esportivo). Adicionalmente,
o placar final de todos os jogos foram 2x0.

Anélise temporal
Todos os jogos foram gravados utilizando uma filma-
dora (Sony® DSC-SX21. Manaus, Brasil, 2011), apoiada

em tripé para andlise temporal posterior. Desta forma, as
andlises foram feitas utilizando um notebook (Samsung,
NP270E4E, Brasil), por meio do Soffware Lince®, com o
cronémetro digital do préprio soffware. As anilises tempo-
rais foram conduzidas por dois investigadores que avaliaram
todos os jogos e, apds 15 dias, os mesmos jogos foram rea-
valiados. Para garantir a fidedignidade das observagdes foi
verificada o coeficiente de correlagio intraclasse e a diferenga
média intra e entre avaliadores, admitindo-se ICC 20,90 ¢
diferengas inferiores a 5%, respectivamente, como utilizado
por Medeiros et al. (2014), previamente. Caso a diferenca
fosse superior, os jogos seriam reavaliados. No total foram
observados 284 rallies.

Os indicadores utilizados para andlise temporal foram:
tempo de rally (do saque até a bola sair de jogo), tempo
entre rallies (intervalo entre um ra/ly e outro), tempo total
de trabalho (soma dos rallies), tempo total em descanso
(soma dos tempos entre rallies) e tempo total do sez (soma
do tempo total de trabalho e descanso), tempo total de
jogo (soma do tempo total dos sezs), diferenca entre tempo
total de descanso e trabalho (razio TD/TT= tempo total
de descanso/tempo total de trabalho) e quantidade de ra/-
lies (Medeiros et al., 2014).

Biomarcadores

Previamente a anélise dos biomarcadores, todos os par-
ticipantes foram instruidos a nio escovar os dentes, nio se
alimentarem e nem consumirem bebidas energéticas 30
minutos antes do inicio das coletas. Amostras de 3 ml de
saliva foram coletadas sem qualquer estimulo para salivagio
antes do inicio do jogo (antes do aquecimento), apés o 1°
set e 10 minutos ao final do jogo, em tubos plasticos, acon-
dicionados imediatamente em compartimento resfriado e
congelado a -20°C.

A anilise das amostras de saliva foi realizada em duplicata,
por ensaio de imunoabsor¢io enzimatica (Elisa), utilizando
uma leitora de placa GloMax®-Multi (Promega, Califérnia,
Estados Unidos, Ref. E7061). Os procedimentos utilizados
foram os recomendados pelos manuais dos kits comerciais
DRG® International (Frauenbergstr, Alemanhi. Ref. SLV-
3013) e Diametra® (Via Pozzuolo, Itilia. Ref. DKO020),
para testosterona e cortisol, respectivamente. Além disso,
o coeficiente de variagdo intra observag¢des e lotes foi <5%.
Posteriormente, a concentragio de testosterona e cortisol foi
utilizado para calcular a razdo testosterona:cortisol (razio T:
C) e o percentual de variagdo de acordo com a equagio 1:

Concentragio Final - Concentracio Inicial

Concentraggo Inicial x 100 1
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Anélise estatistica

Os dados referentes a andlise temporal e biomarcado-
res foram apresentados por meio de média e desvio padrio,
ja que se mostraram normais (testado por Shapiro-Wilk).
Adicionalmente, calculou-se o percentual de variagdo para
os niveis dos biomarcadores ao longo do tempo. Para com-
parar e investigar tendéncias temporais conduziu-se andlise
de varidncias de medidas repetidas (Anova oze-way medidas
repetidas), segundo momento (Pré, Pés 1° set e Pés-jogo).
Ainda se comparou o efeito do jogo (Pré jogo Vs. Pés jogo)
entre as fungdes de jogo por meio da Anova fwo-way medi-
das repetidas. Mediante a diferenca estatisticamente signifi-
cante, o post hoc Bonferroni era utilizado.

A complementar a andlise, calculou-se o tamanho de efeito
utilizando o partial eta squared (npz), e em pares por meio do
“d”de Cohen (Cohen, 1988), adotando a magnitude de < 0,2
(trivial), 0,2 2 0,6 (pequeno), >0,6 2 1,2 (moderado), >1,2 a
2 (grande), e > 2 2 4 (muito grande) (Hopkins et al., 2009).
Todos os procedimentos foram realizados no software IBM
SPSS Estatisticas para Windows, Versio 20.0. (Armonk,
Nova York: IBM Corp), com significincia de p< 0.05.

RESULTADOS

Dados derivados de 8 sezs indicam que a duragio média
total do jogo foi de 30min e 49s (+ 01min 54s), com tempo
total dos ses de 15min e 24s (£ 01min 14s). De modo geral,
o tempo médio de trabalho foi de 3min e 42s (£ 41s) e o
tempo total em descanso foi de 11min e 42s (+ 46s). O
rally teve duragdo média de 6s (+ 01s) e o tempo entre ra/-
lies foi de 20s (£ 02s). Neste sentido, a razio média TD/
TT foi 3,31(£ 0,48), ou seja, representa uma relagio de
esforco:pausa de 1:3. Por fim, ocorreram em média 35,63

(£ 3,38) rallies por set.

A Figura 1 reporta o efeito do jogo de voleibol de praia
a0 longo do tempo (inicio do jogo, final do 1° set e final do
jogo) para testosterona (0,066 £ 0,045 ng/ml; 0,081 = 0,060
ng/ml; 0,135 £ 0,154 ng/ml), cortisol (1,60 £ 0,752 ng/ml;
2,06 £ 0,92 ng/ml; 2,26 = 1,14 ng/ml) e razio T:C (0,076 +
0,17;0,044 +0,045; 0,067 £ 0,078). A testosterona demons-
trou proximidade a diferenca significante entre momentos
[F(2’30)= 2,899; p=0,071; np2= 0,162; poder= 0,504], bem como
proximidade 2 significincia na andlise da tendéncia linear
(F=3,620; p= 0,076; Ilzp= 0,19). Além disso, os tamanhos de
efeito entre o inicio do jogo e final do 1° set, e final do 1° set
e final do jogo foram pequenos (d= 0,283 ¢ 0,462, respec-
tivamente). Todavia, a magnitude do tamanho de efeito do
inicio para o final do jogo foi moderada (d= 0,608).

Em relagio ao cortisol, houve diferenca entre os pontos ana-

lisados [F =5,792; p= 0,012; npz =0,279; poder= 0,833],

(2,24.803)
com diferenca significante entre o inicio do jogo e final do 1° set

(p=0,025; d= 0,549; efeito pequeno) e final do jogo (p=0,018;
d=0,681; efeito moderado). Nio foi identificada diferenca entre
o final do 1° set e final do jogo (p=1,0; d= 0,193; efeito trivial).
Além disso, identificou-se tendéncia linear estatisticamente sig-
nificante ao longo das medidas (F=10,22; p= 0,006; I12P= 0,40).

Em relagio 2 razio T:C nio se observou diferenga sig-
nificante [F<z,3o>: 0,804; p=0,457; np2= 0,051; poder: 0,175].
Entretanto, constatou-se tendéncia quadritica (F=4,570; p=
0,04; q2p= 0,23), ou seja, apés diminuigio ao final do 1° sez,
observa-se aumento ao final do jogo. Conectado a isso, o
tamanho de efeito entre o inicio do jogo e final do 1° set foi
pequeno (d= 0,314), assim como o valor do final do 1° set e
final do jogo (d=0,361).J4 a comparagio entre inicio do jogo
e final do jogo apresentou efeito trivial (d= 0,081) para T:C.

A Tabela 1 apresenta o percentual de variagio dos niveis
de cortisol, testosterona e razdo T:C. O cortisol sofreu

aumento de 41,13% dos niveis iniciais para o final do jogo e
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Figura 1. Efeito do jogo de voleibol nos niveis de cortisol, testosterona e razéo T:C. (Nota: *p< 0,05 para Inicio do jogo Vs.
Final do 1° set e Final do Jogo; ¢= efeito trivial; $= efeito pequeno; $$= efeito moderado)
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a testosterona aumentou 103,34%. A razdo T:C apresentou
redugio de 42,04% ao final do 1° set e de 11,55% ao final de
jogo quando comparados aos niveis iniciais.
Adicionalmente foi verificado se havia diferenca na con-
centracio de testosterona, cortisol e razio T:C entre bloquea-
dores e defensores [Pré jogo Vs. Pés jogo (Figura 2)]. A tes-
tosterona nio apresentou diferenca significante ao longo do
tempo [F(1,7>: 3,332; p= 0,111; qu = 0,322; poder= 0,351],
entre as fungbes [F(1,7)= 0,191; p=0,675; I]zp =0,027; poder=
o= 0,043; p=0,842;
Ilzp =0,006; poder= 0,054]. Em relagio ao cortisol houve dife-
2= 17,350; p= 0,004;
I]ZP = 0,713; poder= 0,944], mas nio entre as fun¢des [F(2,7)=
0,326; p=0,586; rlzp = 0,045; poder= 0,079] e interagio tem-
on= 0,015; p= 0,907; poder= 0,051].
Por fim, ndo houve diferenca na razio T:C no tempo
=0,062; p= 0,811, qu = 0,009; poder= 0,055], fungdes
[F(1,7)= 0,964; p=0,359; pr =0,121; poder= 0,137] e interagio
tempo*fungio [F<1,7>_ 0,432; p= 0,532; Ilzp = 0,058; poder=
0,088]. Além disso, o tamanho do efeito Pré jogo Vs. Pés jogo
foi d= 0,583 e d= 0,632 (testosterona); d= 1,018 e d= 0,598
(cortisol); d=-0,198 ¢ 0,200 (razdo T:C); para bloqueador e

defensor, respectivamente.

0,067] e na interagdo tempo*fungio [F

renga significante entre os tempos [F,

po*fungio [F

[F

(1,7)

Tabela 1. Percentual de variagdo dos niveis de cortisol,
testosterona e razdo T:C.

DISCUSSAO

O objetivo principal do presente estudo foi caracterizar
os aspectos temporais e verificar o efeito agudo do jogo na
testosterona e razio T:C em jovens atletas. Adicionalmente,
também foi investigado se havia diferenca entre os marca-
dores hormonais entre bloqueadores e defensores. Assim,
observou-se que a modalidade apresenta relagdo de ~3 vezes
mais tempo de bola fora de jogo do que em jogo, tendo os
rallies duragbes bastante curtas, proximas a 6s. Além disso, o
jogo (do inicio ao fim) teve efeito moderado na concentra-
¢do de testosterona e cortisol. Para mais, o cortisol apresen-
tou tendéncia linear, ou seja, aumento ao longo do tempo, e
arazio T:C tendéncia quadritica, reduzindo ao final do 1°set
e retornando as condig¢es iniciais ao final do jogo. Em rela-
¢do as fungdes, bloqueadores parecem ser ligeiramente mais
exigidos fisicamente, visto a resposta observada da razio T:C,
corroborando com nossa hipétese inicial.

A anilise temporal tem se mostrado como procedimento
util para entender a dinimica competitiva (Palao et al., 2012),
e pode contribuir substancialmente no desenvolvimento de
modelos de treino que simulem as demandas fisiolégicas
especificas das modalidades esportivas (Jimenez-Olmedo
et al., 2017; Magalhies et al., 2011). Os resultados obtidos
no presente estudo indicam semelhanca a jogos realizados
em competigbes oficiais, garantindo boa reprodutibilidade
dos jogos simulados. No estudo de Palao et al., (2012), o

tempo total do jogo no masculino adulto foi em média de 44

Inicio do jogo | Inicio do jogo Final 1° set . 4 . N . S
! : ; ! > minutos; porém, tal diferenca frente 2 presente investigacio
* Final 1° set | * Final do jogo | * Final do jogo o P ’ § P 836
: (préximo a 30 min) pode decorrer de os autores terem con-
Cortisol 28,25% 41,13% 10,03% X . .
siderado o intervalo entre os sets. Para duragio, intervalos e
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quantidade dos ra//ies, os resultados sio equivalentes aos de
= . _ o, _ 1) 0, . . 5
Razéo T:C 42,04% 11,55% 52,62% Medeiros et al. (2014), que observaram rallies com duragio
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Figura 2. Comparacao Inicio do jogo Vs. Final do jogo entre a funcéo de bloqueador e defensor (Nota: *p< 0,05 para efeito
do tempo; ¢= efeito trivial; $= efeito pequeno; $$= efeito moderado)
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média de ~7 segundos, tempo entre rallies de ~21 segundos
e ~37 rallies por set.

De modo amplo, ainda que os esforgos sejam intermi-
tentes por periodos ~3 vezes menor que o periodo de des-
canso, observou-se efeito moderado do jogo na testosterona
e cortisol. Esses resultados foram observados em esporte com
dinimica semelhante (i.e., voleibol indoor e ténis) e outros
esportes coletivos. Jovens atletas feminino de voleibol indoor
e ténis aumentaram pré-pés jogo os niveis de testosterona e
cortisol (Edwards & Kurlander, 2010) o mesmo foi obser-
vado com atletas de futsal (Carolina-Paludo et al., 2020).

Porém, com atletas de voleibol indoor masculino sé obser-
vou-se efeito do jogo no cortisol e apds 5 sets (Pefiailillo
et al., 2018). As respostas desses hormonios s3o em fung¢io
principalmente da exigéncia fisica e pscicolégica (Edwards
& Kurlander, 2010), logo como os atletas realizam ao longo
do set virios saltos e deslocamentos em intensidade maxima
(Medeiros et al., 2014; Nunes et al., 2020), acrescentado a
sobrecarga induzida pelo ambiente (i.e., piso em areia) e
quantidade de atletas por time (maior responsabilidade no
resultado), isso explica o aumento da testosterona e corti-
sol com apenas 2 sets jogados. Além disso, a razio T:C a
tendéncia quadritica observada pode ser decorrente da res-
ponsividade tardia da testosterona aos estimulos associados
ao esforco fisico, bem como da ripida resposta do cortisol a
essas condi¢des (Viana Gomes et al., 2019).

Em relagdo as respostas hormonais de acordo com a fungio,
observou-se semelhanca do efeito do jogo entre bloqueadores
e defensores para testosterona. No entanto, a exigéncia fisica
parece ligeiramente maior nos bloqueadores, tendo o jogo um
efeito moderado nos niveis de cortisol e trivial na razio T:C,
porém negativo. Previamente, constatou-se que a maioria dos
saltos sdo realizados em agbes de ataque (44%) e bloqueio (39%)
(Turpin et al.,2008). Além disso, bloqueadores jogam em uma
faixa de intensidade levemente superior a defensores [77,71
- 89,13 %FCmiéx Vs. 66,16% a 77,77 %FCmax (Jimenez-
Olmedo et al., 2017)]. Como a razio T:C ¢ um marcador das
cargas de treino e esforco, o resultado observado era esperado
devido a maior exigéncia fisica desta funcio.

Como aplicagio pritica, os dados temporais podem ser
utilizados para prescrigdo de treinamento intervalado, jd que
se associam a natureza da modalidade. Além disso, a utiliza-
¢do do jogo na semana de preparagio para competi¢des pode
ser interessante, visto a especificidade do treinamento e equi-
librio entre marcadores enddcrinos anabdlicos e catabdlicos.
Ressalta-se, que os técnicos devem considerar a carga sema-
nal principalmente na semana antecedente a competicio, ja
que o tipo e intensidade do esfor¢o determinam as repostas

hormonais e desempenho subsequente (Gaviglio & Cook,
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2014). Em competi¢bes oficiais ¢ comum jogos sucessivos no
mesmo dia. Desta forma, os atletas podem realizar imersoes
em dgua gelada (~ 14° C), que demonstrou efeito positivo
pelo menos em marcadores hormonais (Freitas et al., 2019).
Considerando apenas aspectos fisicos, os times podem ado-
tar como estratégia o direcionamento do saque para o atleta
bloqueador, com o objetivo de obter vantagem ao final do
jogo devido ao desgaste fisico.

Esse estudo apresentou como limitagio a realizagio de
apenas um jogo por atleta dentro de uma competi¢ao simu-
lada. Isso foi necessdrio para garantir a validade interna, e
para assegurar que os resultados encontrados fossem devidos
a0 jogo e competic¢io, evitando confusio em consequéncia
do ritmo circadiano. Contudo, é comum atletas realizarem
mais jogos durante o dia e em hordrios diferentes, o que deve
ser considerado em pesquisas futuras, junto a atividades em
competicdes oficiais. Além disso, apesar do reconhecido nivel
técnico dos atletas, que competiam em nivel nacional e inter-
nacional, tal critério pode ter comprometido a ampliagdo da
amostra. Por fim, esses dados devem ser extrapolados com

cautela para atletas em diferentes niveis e género.

CONCLUSOES

Em conclusio, os dados relacionados a temporalidade do
jogo devem ser utilizados para prescrigdo do treinamento,
aumentando a especificidade. Além disso, aproximadamente 30
minutos de voleibol de praia foi capaz de desencadear repos-
tas na testosterona, cortisol e razio T:C em jovens atletas de
nivel nacional. De modo pritico, jogos podem ser utilizados
como treinamento. No entanto, ressalta-se que bloqueado-
res parecem sofrer maior desgaste fisico, recomendando-se
cautela no volume de sets jogados principalmente préximo a
competi¢des. Sugere-se que investigacdes futuras observem
atletas feminino e competi¢ées oficiais.
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Adaptation of the Aquatic Functional
Assessment Scale for Babies - AFAS-BABYO
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Despite the increasing use of the aquatic environment (AE) as a therapeutic option for activities with infants and toddlers and the

increasing number of assessment instruments for land-based physical therapy, no instrument addresses the characteristics of the

aquatic environment regarding babies. This study aimed to adapt the aquatic behaviors of the Aquatic Functional Assessment

ABSTRACT

Scale (AFAS) for babies, encompassing infants and toddlers aged three to 24 months (AFAS-Baby). First, a child was observed in
the AE by two experts, with adjustments being made by three professionals with experience in the scale. Second, 5 children were
evaluated to verify both the scale’s applicability and the need for adjustments in it. Lastly, 6 professionals/experts validated the
content of the scale. Hence, the AFAS-Baby comprises 61 behaviors: 8 in the Adaptation (A) phase, 14 in Mastering of the water

environment (D), 35 in Specialized Therapeutic Exercises (E), and 4 in Global fitness (Cd). The score remained unchanged, following

the original scale. The AFAS-Baby enables the assessment of specific aquatic motor behaviors for infants and toddlers, as well as

assists professionals in the aquatic stimulation of babies.

KEYWORDS: infant development, physical therapy, hydrotherapy, motor skill, evaluation.

INTRODUCTION

Aquatic physical therapy is widely used for pediatric inter-
ventions because, when immersed, the body is influenced by
hydrostatic, hydrodynamic, and thermodynamic factors, with
repercussions on the child’s neuropsychomotor development
(NPMD) (Becker, 2009; Garcia et al., 2016).

Although the aquatic environment in all age groups is
widely used, whether in health promotion (such as the stim-
ulation of NPMD), rehabilitation, or performance, the func-
tional motor behaviors in water-immersed bodies are scarcely
described (Israel & Pardo,2014; Santos et al.,2017). Several
factors (such as the body’s shape and density, the movement’s
intensity, rhythm, and speed) influence the body’s behavior
when immersed (Barbosa et al., 2006). Thus, it is important
to understand how the immersed body behaves to better
understand its aquatic activity.

A complete assessment leads to an adequate interven-
tion with good results, justifying the need for a scientifical-

ly-based, systematic, and well-elaborated aquatic assessment

'"Universidade Federal do Parana, Curitiba, Brazil

(Barbosa et al., 2006). This environment has specific physical
and thermal properties that act on the immersed body, and
it is necessary to know them to improve the aquatic inter-
ventions and its benefits on land functions (Israel & Pardo,
2014). Moreover, there is a preference for the aquatic envi-
ronment in some cases, which results in greater adherence
(Gueita-Rodriguez et al., 2017; Mufioz-Blanco et al., 2020).

'This is particularly the case of neuromotor potentials for
children/babies who are in their full NPMD, who can ben-
efit from playing and stimulating their aquatic skills in the
heated pool, later transferring such learning to land-based
activities (Mufioz-Blanco et al., 2020).

The literature is scarce regarding instruments that evalu-
ate aquatic functional movements, especially in babies. Thus,
the study of the movements of babies and preschoolers in the
aquatic environment is an investigation field to be explored
(Veloso et al., 2007; Santos et al., 2017) because it provides
the basis for interventions in this age group, both for typical
babies and those at risk and/or with developmental delays.
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Barbosa et al. (2006) developed a road map for physio-
therapeutic assessment of water and land-based therapies,
approaching adults with musculoskeletal disorders. Israel and
Pardo (2014) described the application of the AFAS (Aquatic
Functional Assessment Scale) for motor skills learning in
adults with neurological sequelae.

Santos et al. (2017) developed a system for assessing the
development of displacements in the aquatic environment
for children, pointing out the need to expand to other behav-
ioral dimensions in water immersion. Veloso et al. (2007)
developed a system to categorize the baby’s motor behavior
for respiratory control and underwater orientation. Murcia
and Pérez (2008) developed and validated a scale to measure
four- to five-year-old children’s perceived motor competence
in aquatic environment.

As yet, no functional assessment instrument for the
aquatic environment adapted for infants and toddlers has
been found. The aquatic environment has been increasingly
used as a therapeutic resource to stimulate the activities of
typical, atypical, and/or at-risk babies for developmental
delay. Despite the numerous assessment instruments for
land-based physical therapy, there is a need to develop a
scale that encompasses the aquatic environment’s specific
characteristics and its influences on the baby’s water-im-
mersed body.

To this end, it is necessary to investigate and systematize
aquatic skills in babies in order to improve the underwater phys-
ical practice, aiming to improve the outcomes in the domains
of activity and participation in children, as proposed by the
International Classification of Functioning, Disability and Health
(ICF) (Longo et al.,2018; Mélo et al.,2019; Novak et al., 2013).

This study aimed to adapt the aquatic behaviors of the
Aquatic Functional Assessment Scale (AFAS) (Israel & Pardo,
2014) for babies from three to 24 months old (AFAS-Baby).

METHODS

'This cross-sectional study was approved by the Research
Ethics Committee of the Federal University of Parand under
CAAE: 57193516.6.0000.0102, n° 3.715.672.

The methodology consisted of two stages. In Stage I, the
scale items were developed and adapted based on the motor
behaviors described in the original AFAS (Israel & Pardo,
2014).This resulted in the first version of the scale for infants
and toddlers up to 24 months old — considering the target
population, the age range was standardized with the term
“babies”. Initially, two experts (one with 25 and the other 10
years of experience in the field) observed a baby 24 months
old in the aquatic environment. Then, three professionals

with six years of experience in applying the AFAS analyzed
and discussed the original scale to determine its necessary
adjustments for the adaptation of motor skills assessment for
babies three to 24 months old. Also, five babies of different
ages were assessed to verify the applicability of the whole
scale, as well as the need for adjustments. The babies were
selected by convenience, for the sample to be representative
of each age group; therefore, one baby was selected out of
each of the following age groups: three to six months, six to
nine months, nine to 12 months, 12 to 18 months,and 18 to
24 months, with age the, 3,7,11, 16 and 23 months, respec-
tively. Thereby, in this first Stage, the AFAS (Israel & Pardo,
2014) was adapted for babies, creating the Aquatic Functional
Assessment Scale - Baby (AFAS-Baby). The parents and/or
legal representatives interested in participating in the study
signed an Informed Consent Form authorization.

Stage II consisted of the content assessment by experts/
experienced researchers in the field, based on the degree of
agreement (Alexandre & Coluci, 2011). The AFAS-Baby was
submitted to evaluation by a committee of expert judges of
Pediatric Neurofunctional Physical Therapy and/or Aquatic
Physical Therapy for the analysis and assessment of the con-
tent. Fourteen experts who had not participated in Stage I
were selected; however, only six of them accepted to participate
in this study in Stage II and returned the material on time.

All the 6 experts who evaluated the scale were physical
therapists, with an average of 8.83 years (+5,91) of clinical expe-
rience and 7.83 years (+1,94) of research in Neurofunctional
Physical Therapy and/or Aquatic Physical Therapy, as well as
familiarity with child assessment instruments and/or aquatic
environment assessment.

These experts assessed the scope of the instrument, the
characteristics of the target population, clarity and relevance
of the items. After the analysis, they made suggestions for
changes in the items, as well as inclusions or exclusions.

An email was sent to the selected experts inviting them
to participate in the research, explaining the objectives of
the study and the participation expected of each of them, as
well as the deadlines for submission. A new email was sent to
those who accepted the invitation, containing the Informed
Consent Form for them to sign, a small questionnaire about
their curriculum vitae, and a version of the AFAS-Baby. They
were asked to analyze each item’s semantics, content, compre-
hensiveness, scope, and relevance. The document described
the objective of the study, the instrument, its score, and the
interpretation of both the original and the adapted scales.

The questionnaire consisted of 49 items, each with the
following four subitems: name of the motor behavior, its

description, the scoring criteria, and the age range to which
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each behavior apply. The questionnaire also had three items
to evaluate the instructions, the required materials, and the
general score. There were also general instructions for filling
out the questionnaire, blank space for suggestions and obser-
vations, and two columns to indicate each subitem’s relevance
and understanding. Some examples of the questionnaire sent
to the experts are presented in Table 1.

Based on the expert’s assessments, a data-sheet with all the

answer options was developed, scoring 1 for “in agreement”

and 0 for “not in agreement”. The degree of agreement between
the judges was calculated based on its percentage — a 90%
agreement rate between the judges was considered acceptable.
The following formula was used (Alexandre & Coluci, 2011):

number of participants who agreed % 100
total participants

% agreement =

Thus, behaviors with less than 90% of relevance were
excluded, whereas adjustments were made to items with less
than 90% of agreement.

After the analysis, adjustments were made to the AFAS-
Baby, considering the results of the agreement percentage
method, as well as the experts’suggestions and observations.

Table 1. Example of the scale organization for expert evaluation

RESULTS

All experts reported they knew and/or to had used the
original AFAS scale. They also reported they were unac-
quainted with any specific aquatic behavior assessment
instrument for babies.

'The percentage of agreement in the experts’evaluations of
the general items of the scale (instructions, required materials,
and general score) are shown in Table 2. Of the three items
evaluated, some adjustments were made to the description
of the instructions, as suggested by the evaluators, to make
the information clearer.

In this first Stage of the experts’evaluation, only the under-
standing of the instructions had a percentage of agreement
lower than 90%, which led to adjustments in its description.

In the second Stage of the evaluation, the 49 water envi-
ronment behaviors approached in the scale were separately
analyzed in the phases demonstrated in table 3. Regarding
both the assessment of the scale and the understanding of
the items, in most of them, the name of the behavior, its
description, and score presented high relevance, as well as
the procedures of the score.

In the adaptation (A) phase, of the nine initial behaviors,
one was excluded, and two had their description adjusted,

Al =

(a) enters the pool by the edge
(b) on the lap

(c) or walking

() Relevant () Not relevant
Justification / Suggestion:

() Understandable () Not Understandable
Justification / Suggestion:

Description:

(a) places the child sitting on the edge of the pool, calls the baby to enter,

observes the child’s response;

b) in the lap of the person in charge, enters by the horizontal ladder,
physical therapist calls into the pool, observes the child’s response;

(c) a child enters the pool by walking down the ramp or stairs.

() Relevant () Not relevant
Justification / Suggestion:

() Understandable () Not Understandable
Justification / Suggestion:
()0-3m ()3-6m ()6-9m ()9-12m
()12-18m () 18-24m
Justification / Suggestion:

Score:
1 - does not perform;

2 - performs with full support, needs support in more than 2 parts of the
body and/or goes in the lap and/or shows no interest in entering the pool

and/or cries;

() Relevant () Not relevant
Justification / Suggestion:
() Understandable () Not Understandable

3 - performs with partial support, needs supportin 1 or 2 parts of the body,

Justification / Suggestion:

4 - performs without support, with motor domain and partial coordination;
5 - performs without support, with full motor domain and coordination, with
interest and/or leads the upper limbs towards the water and/or smile.

Table 2. Results of items evaluated by experts in the general items of the scale

Relevance

Understanding

Evaluated items

% agreement

Orientations 100% 83.33%
General items Materials required 100% 100%
General score 100% 100%
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resulting in eight behaviors. Regarding the mastering of the
water environment, there were initially eight behaviors. Two
of them were excluded, and another eight were added to allow
for separate scoring of right and left side performance (when
the behavior had this peculiarity) or when the movement
was fragmented. Hence, it totaled 14 behaviors. As for the
28 behaviors described in specialized therapeutic exercises,
three were excluded, 14 had their description adjusted, nine
underwent changes in their scoring, and another 10 were
added to allow separate scoring in the right and left side
performance and/or peculiarities suggested by the experts —
it totaled 35 behaviors. The four behaviors were maintained
in the global fitness phase, with only some adjustments to
make their descriptions clearer.

"There was no consensus between the experts when choos-
ing the age group to which each behavior applies. Moreover,
they suggested not to divide the behaviors by age group.

Table 3. Results of the items evaluated by experts in the phases

The scale scoring remained the same as that of the origi-
nal scale, which ranges from 1 to 5 — the higher the score, the
better the baby’s motor skills and independence in the water.

As suggested by the experts, the behaviors were sequen-
tially numbered to make them easier to be applied. Thus, the
final version of the AFAS-Baby scale, available in Appendix 1,
has 61 behaviors.

DISCUSSION

This study aimed to adapt the aquatic behaviors of the
assessment AFAS for babies three to 24 months old (AFAS-
Baby). The adjustments suggested by the experts were rele-
vant not only to improve the understanding of the scale but
also to allow a comprehensive approach to aquatic motor
behaviors since the aquatic environment has been considered
beneficial for the performance of exercises and stimulation of

Description
Number o
Phases of items % agreement
Relevance Understanding Relevance Understanding Relevance Understanding
6 100% 100% 100% 100% 100% 100%
Adaptation (A) 2 100% 83.33% 100% 100% 100% 100%
1 83.33% 100% 100% 100% 100% 100%
) 6 100% 100% 100% 100% 100% 100%
Mastering
of the water 1 83.33% 100% 100% 100% 100% 100%
environment (D)
1 83.33% 100% 83.33% 100% 100% 83.33%
4 100% 100% 100% 100% 100% 100%
5 100% 100% 83.33% 100% 100% 100%
4 100% 100% 100% 83.33% 100% 100%
4 100% 100% 100% 100% 100% 83.33%
2 100% 100% 83.33% 100% 100% 83.33%
1 66.66% 100% 100% 100% 100% 100%
Specialized 1 100% 100% 100% 66.66% 100% 100%
Therapeutic
Exercises (E) 1 100% 100% 100% 100% 100% 66.66%
1 100% 83.33% 100% 83.33% 100% 100%
1 100% 83.33% 100% 100% 100% 83.33%
1 100% 100% 83.33% 83.33% 100% 100%
1 83.33% 100% 83.33% 100% 100% 100%
1 83.33% 66.66% 100% 83.33% 100% 100%
1 100% 100% 100% 66.66% 100% 83.33%
Global 1 100% 100% 100% 100% 100% 100%
fitness (Cd) 3 100% 100% 100% 66.66% 100% 100%
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different populations, including babies and children (Garcia
et al., 2016; Mcmanus & Kotelchuck, 2007).

'The great number of recreational activities in the aquatic
environment is beneficial due to the physical and thermal
water properties (Becker,2009). However, studies with aquatic
interventions in babies and young children are scarce, and
evaluations using specific instruments, as the scale proposed
in this study, can assist in data collection to support more
studies with these interventions.

In the literature, the outcomes in the available studies
are related to land-based therapy and usually do not carry
out standardized assessments in the aquatic environment
(Araujo et al., 2020). This limits the possibility of extending
the results, hampering the comparison between studies and
narrowing, not only, the intervention strategies but also the
results in the evaluated outcomes. There is a consensus on the
need for standardized and systematic evaluations to measure
results in order to establish the repercussions on interven-
tion effectiveness (Barbosa et al., 2006), as well as the need
for adequate instruments to plan specific actions and sup-
port public policies (Araujo et al., 2018). Despite the wide
variety of evaluation instruments for land exercises, aquatic
instruments are still scarce. Therefore, this study contrib-
uted to the development of an aquatic instrument, which
was widely accepted by experts and minutely elaborated by
different professionals with experience in this area.

'The study by Yamaguchi et al. (2020) used the origi-
nal AFAS (Israel & Pardo, 2014) to verify the effects of an
aquatic physical therapy program on the acquisition of aquatic
motor skills in adults with Parkinson’s disease. The authors
verified that training inside the pool improved the aquatic
skills, as well as the land functional motor skills. The research
by Israel (2018) used the same scale on muscular dystrophy,
which enabled each participant’s progress and performance
in aquatic functional motor skills to be monitored. Hence,
assessing the acquisitions made in the water and their transfer
for use outside the aquatic environment allows for a greater
understanding of the neuroplastic changes brought about by
the aquatic exercise. Consequently, light is shed on how these
modifications are transferred to a real environment and how
the child participated in it.

Evaluations in the aquatic environment are necessary
since it has specific characteristics, which makes different
motor behaviors to be observed in it in comparison with
those in land-based therapy (Becker, 2009; Iucksch et al.,
2020). Instruments like the AFAS-Baby scale, proposed
in this study, can improve the knowledge of the water-im-
mersed body. They facilitate the development of more specific

therapeutic strategies according to the needs and objectives
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established for the babies and provide a follow-up tool to
observe the evolution in this environment, with repercus-
sions that extend to daily life activities.

Each item’s tiered score, as adopted in other studies with
assessment instruments (Mancini et al., 2016; Russell et al.,
2011), allows for a better acquaintance with the child’s learn-
ing and motor gesture in the water, not limiting whether
they performed the task or not. This scoring encompasses
the independence in the behavior — with an analysis of the
coordination and control, the need for supports, the num-
ber of supports they need, and the dependence or nonper-
formance. When the child does not perform the task, it is
possible to define what were the reasons for it, whether the
child refused to do it, or the professional did not manage to
observe the item to be assessed. Furthermore, the total score
of the phase and the scale makes it possible to quantify the
child’s progress. Therefore, it is a quantitative scale that allows
for a qualitative analysis of the child’s aquatic motor behavior.

Noticeably, for some children with neurodevelopmental
delays and/or neuromotor impairments, water is an environ-
ment that makes it possible to perform motor skills (mobil-
ity) and learn behaviors, which are hampered or altogether
impossible in land-based exercises (Araujo et al., 2020;
Tucksch et al., 2020). Thus, the analysis and monitoring of
motor behaviors in the aquatic environment are essential to
evidence-based intervention protocols (Gieita-Rodriguez
et al., 2019).

Through this research, various professionals who work
with children in the aquatic environment will have access
to an instrument that will aid in the systematic assessment,
covering a wide age range and useful in different health con-
ditions. The scale assesses the aquatic motor skills based on
the child’s/baby’s development according to their neuromotor
potential. Consequently, this will allow better oriented and
more specific interventions according to the needs of each case.

The intervention program is part of following up on the
progress process of the child’s NPMD. Hence, based on the
assessment, it is possible to know their history and health
from the contextual/ecological BPS model’s perspective
and then establish an action plan with functional goals and
objectives (Angeli et al., 2019). The aquatic assessment also
makes it possible to develop and select the complexity of the
tasks and aquatic exercises based on the child’s potentials,
allowing for repercussions in the participation of the child
and relatives. Moreover, through a periodical assessment and
reassessment process, it is possible to systematically control
the child’s progress with records, develop the aquatic stim-
ulation program, and plan their discharge and/or referral for
other activities (Yamaguchi et al., 2020).
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The present research also provides a low-cost, easily acces-
sible instrument. It is similar to the notes in the study by Mélo
et al. (2019), which highlights that the use of low-cost eval-
uation scales, developed specifically for the child population
and freely available in the literature, can assist professionals in
the survey of more specific actions for the specificities of each
child. Also, they provide the basis for early interventions to
reverse or minimize damage to the neuropsychomotor devel-
opment. This corroborates studies (Araujo et al., 2017; Araujo
et al., 2019; Yamaguchi et al., 2019) that identified the need
for programs to stimulate children with established develop-
mental risks, especially under unfavorable conditions.

The assessment of learning and motor behaviors in the
water can provide quantitative as well as qualitative data on the
child’s motor behavior with the scale’s scoring system, which
considers not only whether the child managed to execute the
item or not but also how it was performed and what amount
of support was needed. This allows the child’s progress to be
stratified within the same behavior, thus improving a specific
item. This greater possibility of experiences provided by a stim-
uli-abundant environment (Morgan, Novak & Badawi, 2013)
allows the child’s maximum potential to be better explored,
developing the baby’s functioning, activity, and participa-
tion, as proposed in the biopsychosocial model (BPS) of the
International Classification of Functioning (ICF) (Longo et
al.,2018; Mélo et al.,2019; Novak et al., 2013; WHO, 2015;).

The limitation of this study is the scale not being vali-
dated. Hence, future studies are necessary to widen the scale’s
use and verify its validation with representative sample size,
and stratify the expected score for each age group and/or
health condition.

CONCLUSION

'This study made it possible to consider specific aquatic
motor behaviors for infants and toddlers aged three to 24
months, an age group not included in the original scale
(AFAS) developed for adults.

The data presented in this paper can support the pro-
fessional’s activities in aquatic therapy with babies, both for
clinical and research use. It can also support the assessment
and identification of specific objectives and monitoring the
progress with both qualitative and quantitative aspects in

aquatic physical therapy.
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The present study aims to compare players' tactical behavior and performance in Small-Sided and Conditioned Games when playing

against opponents from different age levels (Under-13 and Under-15). Participated in this study 93 players from U-13 (n=42) and U-15

(n=51) teams, who performed 7,416 tactical actions. The instrument used was the System of Tactical Assessment in Soccer (FUT-SAT)

ABSTRACT

to analyze players’ tactical actions. Descriptive statistics and independent t-tests and Mann-Whitney were used considering the
value of p<0.05. Results indicated that the players in the U-13 age level obtained a better percentage of success in the movements
supporting the player in possession of the ball, and the U-15 players performed more movements that allow the team to defend in
unity. In addition, players of both age levels performed similarly, although U-13 players suffered more fouls and won more throw-

ins or corner kicks, whereas the U-15 age level was more effective in regaining possession of the ball but suffered fewer attacks to

their goal. It was concluded that the players of the U-15 age are more compacted compared to the U-13 players. Besides, both

age performances were similar even though the players of the U-15 age level were more effective.

KEYWORDS: Task Constraint, Sports Training, Tactical.

INTRODUCTION

'The soccer game is characterized by a relation of cooper-
ation and opposition between the players as actions are per-
formed through the confrontation of the teams (Kannekens
et al., 2009). During the game, teams seek to organize and
balance in the playing field to generate disorganization and
imbalance in the opponent’s actions and consequently per-
form in the play (Silva et al., 2019). Thus, since this organi-
zation results from tactical actions through positioning and
movements of the players (Teoldo et al., 2017), the tactical
component is considered essential for sports performance
(Serra-Olivares et al., 2016).

Given the importance of the tactical component in soc-
cer and the relations of cooperation and opposition in the

game, some scientific research has sought to investigate play-
ers’ tactical behavior in the context of confrontations between
different opponents (Gongalves et al., 2016). The literature
indicates that for a team to reach the top rank in a competi-
tion, players need to show regularity in their tactical actions
in the games (Maleki et al., 2016). Therefore, when facing
different opponents, players must adapt to new game con-
texts (Garganta & Gréhaigne, 1999). Correspondingly, the
literature reports that champion teams in small-sided and
conditioned games (SSCGs) tournaments have adapted bet-
ter to the different opponents throughout the games (Silva
et al., 2019). These authors reported that the players of the
champion teams performed more tactical principles that help
circulating the ball in width against the runner-up as well
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as more tactical principles that showed a more direct style
of play against the third-placed teams. A direct style of play
is an attacking style that drives players to attack the goal in
a more direct fashion instead of a possession style of play.

Therefore, it is possible to observe changes in tactical
actions depending on the opponent in competitions made
of small-sided and condition games, usually performed in
training sessions. In the context of player development, it is
common to witness confrontations between teams or players
of different age levels as training activities, which can lead
to changes in tactical behavior mainly because of the typical
characteristics of this behavior per age groups (Clemente et
al., 2020; Fernandez-Espinola et al., 2020; Teoldo et al.,2010).

According to Américo et al. (2016), who assessed play-
ers from U11 to U15 age levels, the effectiveness of tactical
behavior tends to increase as players get older, except the U15
age level, which sharply dropped compared to other age levels.
Some other studies showed that collective tactical behavior is
also influenced by age (Olthof et al., 2015; Clemente et al.,
2020). For example, Olthof et al. (2015) demonstrate that
older players maintained a higher average distance and occu-
pied a greater area on the field when compared to younger
players in the small-sided games. More recently, Clemente
et al. (2020) found that the area occupied by U15 players was
greater than the one occupied by U13 players. However, the
distance between the centroids of these players was similar,
as there was no statistically significant difference.

However, Teoldo et al. (2010) compared the tactical behav-
ior of soccer players and did not find significant differences
between players of U13 and U15 age levels, which indicates
that the behavior presented by the players of both age levels
was similar. The authors also mentioned the older players
obtained better performance related to offensive movements
in support of the player with the ball.

Although these studies point out similarities and differ-
ences in the tactical behavior and performance of players from
different age levels, all of the assessments were performed
with teams composed of players of the same age level (e.g.,
U13 players vs. U13 players). Thus, there is a lack of infor-
mation on the comparison between players of different age
levels when they play against each other because there has
been no study investigating the tactical behavior and perfor-
mance of players from different age levels playing one against
the other (U13 players vs. U15 players). It is then suggested
to investigate confrontations between players of different age
groups as it is an important methodological strategy that can
enrich the teaching-learning process and training in soccer.

Hence, it is observed that the literature does not pro-

vide enough information for coaches to plan the use of
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oppositions between players of different age levels during
the teaching-learning process and training activities, espe-
cially with respect to the ten core tactical principles of the
game (Teoldo et al., 2009). These principles consist of stan-
dards of behavior that lead players to solve problems that
emerge in the play, which the literature recommends initi-
ating its teaching and learning from 12 years of age (Teoldo
etal.,2017). The present study aims to compare the tactical
behavior and performance of players in SSCGs when play-
ing against opponents from different age levels (Under-13
and Under-15).

METHODS
'This study was approved by the Human Research Ethics
Committee under the protocol CAAE - 48139515.3.0000.5153.
'The ethical procedures followed the Helsinki declaration and
Resolution norms n°. 466/2012 of the National Health Council
(CNS). The study was conducted with the consent of the
club legal officer and the player’s guardian, who filled a free

and informed consent form as well as an agreement form.

Participants

The participants consisted of 92 players of the Under
13 (n=42, 1\/Iage =13.07 years, SD = 0.55) and Under 15 age
levels (n=50, Mage = 14.76 years, SD = 0.60). The U15 play-
ers presented body mass and height values (54.27 = 8.12 kg
body weight, 1.66 + 8.63 m height) significantly higher than
U13 players (45.70 = 8.73 kg of body mass, 1.58 + 10.85 m of
height), respectively, p <0.001;r =0.469 and p =0.003; r =0.308.

Players from both age levels performed 7416 tactical
actions in 18 small-sided and conditioned games (SSCGs).
They were selected amongst players from three different
Brazilian clubs affiliated to the Federacdo Mineira de Futebol,
which compete at the regional level. As a sample inclusion
criterion, players should be participating in systematic train-

ing with a frequency of three times or more per week.

Data collection instrument

The instrument used to assess the players’ behavior and
tactical performance was the System of Tactical Assessment
in Soccer (FUT-SAT), validated by Teoldo et al. (2011).The
system consists of a field test, which is played with the fol-
lowing configuration: Goalkeeper + 3 vs. 3 + Goalkeeper, and
is applied in a reduced playing field of 36 meters in length
and 27 meters in width during four minutes. All games were
filmed for further analysis.

After the field test, the instrument allows the assess-
ment of players’ tactical actions, with and without the ball.
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This evaluation is based on the ten core tactical principles
of the soccer game, which five of them are playing during
the offensive phase (when the team has the ball): (i) pene-
tration, progression movements of the ball carrier toward the
goal and/or the opposing bottom line, (ii) offensive coverage,
movements of support to the ball carrier, (iii) depth mobility,
movements of players between the last defender and goal line,
(iv) width and length, movements for use and expansion of
the effective game space, and (v) offensive unity, movements
that allow the teams to attack in unity. The five other princi-
ples are performance in the defensive phase (when the team
does not have the ball): (i) delay, movements of direct oppo-
sition to the ball carrier, (ii) defensive coverage, movements
of support of the player who directly opposes the ball car-
rier, (iii) balance, movements that ensure defensive stability
in the area of the ball dispute (iv) concentration, movements
that increase the goal protection and facilitate the recovery
of the ball possession, and (v) defensive unity, movements
that allow the team to defend in unity (Teoldo et al., 2009;
Teoldo et al., 2017).

The system consists of two macro-categories (Observation
and Outcome) and seven categories (Tactical Principles,
Place of Action in the Game Field, Action Outcome, Tactical
Performance Index, Tactical Actions, Percentage of Errors,
and Place of Action Related to the Principles). The num-
ber of tactical actions and the quality of tactical principles
achievement were considered to assess the tactical behavior. In
turn, the values provided by the Tactical Performance Index
(TPI) were considered to assess the tactical performance.
'The calculation of this index considers the performance of
the principle (PP), quality of principle performance (QP),
place of action in the game field (PA), the action-outcome
(AQO), and the number of tactical actions, below:

Tactical Performance Index(TPI)= Ztactical actions( PP,' X QPX.PA xA0)
number of tactical actions

Materials

A digital camera SONY® model HDR-XR100 was used
to record the games. This camera was positioned in eleva-
tion and in the diagonal between a sideline and a goal line.
After recording, the video material was digitally inserted
into a portable computer (DELL® laptop model Inspiron®
N4030 Intel Core ™ i5) via USB cable and converted into
an “AVI” format using the Format Factory® software. The
Soccer Analyser® software was used for image processing and
game analysis. This software allows the insertion of dynamic
and static spatial references that enable an objective analysis

of the behavior and tactical performance of soccer players

based on the realization of the core tactical principles of the

soccer game.

Data collection procedure

For the FUT-SAT field test, the soccer players were divided
into teams composed of one player from each positional role:
defender, midfielder, and forward with the aim to balance
the level of performance across the teams. Thus, players were
only assigned a team regarding their level of performance
and field position, disregarding the level of biological mat-
uration or the experience (calculated in years of practice). A
U13 team would only play a U15 team once. All games were
played on natural grass fields. All players received numbered
vests from one to six to facilitate the analysis. For the test
application, the players were asked to play according to the
official rules of the game (including the offside rule). Thirty
seconds were granted before the assessment for the players
to familiarize themselves with the test. The coaches did not
provide any instruction or encouragement to the players
during the test, and several size-five balls were placed next

to the field to quickly replace a ball the moment another left
the limits of the SSCGs.

Statistical analysis

Descriptive statistics (mean and standard deviation) were
used to characterize the sample. The Kolmogorov-Smirnov
tests (to assess the data distribution), the independent #-test
(for the variables that presented normal distribution), and
the Mann-Whitney test (for the variables that did not pres-
ent normal distribution) were used. The software used for
data analysis was SPSS version 22.0, and the significance
level adopted was p <0.05. The Pearson’s r effect was calcu-
lated and classified as low (<0.29), medium (0.30-0.49), and
high (> 0.50) according to the calculation performed using
the formulas for the independent #-test (a) and the Mann-
Whitney test (b), respectively (Cohen, 1992):

t2

+df

r =

r :1_
Vn
Reliability
'The equivalent of 10.68% of the total actions was rean-
alyzed for reliability, for a total of 792 tactical actions. The
number of reanalyzed actions is higher than the reference
number (10%) proposed in the literature (Tabachnick &
Fidell, 2001).
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A 21-day interval was observed before the intra and
interobserver reliability analysis. Cohen’s Kappa test was used
to calculate reliability (Robinson & O’Donoghue, 2007). The
results revealed an intraobserver reliability value of 0.813
(standard error= 0.059) and an interobserver value of 0.813
(standard error= 0.063), being classified as “near perfect” by
the literature (Landis & Koch, 1977).

RESULTS

Table 1 shows that the behavior of players of the U13
age level has shown a better percentage of success in move-
ments of support to the ball carrier (Offensive Coverage)
compared to the players of the U15 age level. Players of the
U15 age level have made more movements that allow the
team to defend in unity (Defensive Unity) compared to the
players of the U13 age level. However, these results present
an effect size classified as low as specified in the statistical
calculations.

Table 2 shows that players of the U13 age level obtained
similar performance to their pairs of the U15 age level.

Table 3 indicates that the outcome of the actions per-
formed by the U13 players resulted in more fouls, corners,
or throw-ins in the offensive phase and suffered more strikes
on goal from the opponents in the defensive phase, com-
pared to players of the U15 age level. On the other hand, in
the defensive phase, U15 players regained more ball posses-
sion compared to U13 players. However, these results pres-
ent an effect size classified as low as specified in the statis-

tical calculations.

DISCUSSION

'This present study aimed to compare the tactical behavior
and performance of players in Small-Sided and Conditioned
Games when playing against opponents from different age
levels (Under-13 and Under-15). The results showed that U13

players achieved the best percentage of success movements

Table 2. Mean and standard deviation of the Tactical

Performance Index (TPI) in the confrontation between players
of U13 and U15 age levels

e T | s | e |

Offensive
Penetration 57.40 £ 21.22 | 52.54 + 25.46 | 0.354 | 0.011
vae;rjéee 5212 +15.70 | 49.67 = 16.85 | 0.266 | 0.115
,\Dﬂiiti*l‘i y 4623 +19.15 | 46.56 = 21.25 | 0.820 | 0023
\(‘g:;‘ha”d 4188+ 1168 | 4230+853 | 0841 | 0002
Offensive Unity | 54.77 + 19.95 | 51.16 + 17.56 | 0.366 | 0.010
Defensive
Delay 29.89 + 10.26 | 31.47 = 12.26 | 0.485 | 0.072
ggi‘jr‘:'gvg 36.30 = 15.74 | 37.39 £ 20.19 | 0.804 | 0.003
Balance 3073+ 11.03 | 31.30 £ 11.31 | 0.806 | 0.002
Concentration | 28.62 = 10.81 | 31.22 + 15.60 | 0.795 | 0.026
Defensive Unity | 33.27 +£8.63 | 33.27 £8.23 | 0.997 | 0.000
Total
Offensive TPl | 4821 +11.26 | 4690 +9.16 | 0.682 | 0.042
Defensive TPI 31.50 £ 5.26 32.23 £4.63 | 0.475 | 0.007
Game TPI 38.18 +6.04 | 3692+481 |0.267 | 0012

Table 1. Mean and standard deviation of the number of actions and percentage of success in the confrontation between
players of U13 and U15 age levels

Number of Actions - Percentage of Success -

Offensive
Penetration 3.55+270 3.02+£1.99 0.464 0.075 | 31.94+27.92 | 2536+20.24 | 0.441 0.079
Offensive Coverage 8.72 +4.27 7.13+£3.95 0.065 0.192 4197 +22.12 | 32.95+18.90 0.031 0.223
Depth Mobility 2.20 + 2.60 217 £2.19 0.587 0.056 23.33+£29.18 | 20.65 +20.84 0.818 0.023
Width and Length 1222 +5.12 12.34 + 6.42 0.923 0.001 4170+ 21.79 | 38.69 + 20.22 0.658 0.045
Offensive Unity 545 + 3.97 5.23 + 3.60 0.903 0.012 34.28 £ 2688 | 32.14 + 23.31 0.931 0.009
Defensive
Delay 7.17 + 3.07 6.71 = 3.00 0.619 0.051 3979 +£2244 | 31.70 +19.37 0.108 0.166
Defensive Coverage 2.05+1.78 1.67 £1.54 0.355 0.095 25.83+24.15 | 22.46 +25.14 0.372 0.092
Balance 6.55 + 4.06 6.39 +3.02 0.814 0.024 29.33+22.88 | 28.69 +18.31 0.811 0.024
Concentrantion 4.55 + 3.05 4.34 +2.86 0.920 0.010 | 33.12+25.70 | 32.42+22.09 | 0.831 0.022
Defensive Unity 1210 £ 4.25 14.56 + 5.67 0.027 0.025 40.65 +17.81 | 49.33 +£26.20 0.080 0.020
Total
Offensive 32.15+8.87 2991 +7.91 0.220 0.014 52.83+£20.57 | 46.07 +16.42 0.063 0.192
Defensive 32.42 +£8.03 33.69 +£8.33 0.690 0.041 54.65 = 17.21 56.12 £ 19.11 0.711 0.004
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to offensive supporting the player with the ball whilst U15
players performed more movements that allowed the team
to defend in unity. Also, there was no difference in tactical
performance during a confrontation of the U13 against U15.
Otherwise, players of the U13 age level suffered more fouls,
won more corners and throw-ins in the offensive phase, and
suffered more shots at their own goal in the defensive phase
compared to the players of the U15 age level. In the defen-
sive phase, the U15 players regained more ball possession
compared to U13. However, all results present an effect size
classified as low as specified in the statistical calculations.

'The U13 players were more likely to accomplish correct
movements to support the player with the ball in the offen-
sive phase, which facilitates the tactical-technical responses of
the player with the ball and reduces the opponent’s pressure
on him (Teoldo et al., 2017). In turn, players of the U15 age
level made more movements that allow the team to defend
as a whole: these movements indicate that they were able to
reduce the spaces between the lines during the defensive phase.
These movements are characterized by the unitary concept
of defense, which seeks to ensure an organization capable
of coordinating defensive movements outside the center of
play (Teoldo et al., 2017). These results do not corroborate
the findings of Teoldo et al. (2010) since the authors do not
report differences in the tactical behavior of players in U13
and U15 age levels. However, it is important to highlight the
study by Teoldo et al. (2010) did not compare the tactical
behavior of the players in confrontation, which can generate
different motivations for playing.

'Therefore, the factor that may explain the greater frequency
in movements that allow the team to defend as a whole is the
moment in which the U15 players are going through their

teaching-learning and training process of the core tactical

principles of the soccer game. According to the literature, it
is recommended that core tactical principles should be incor-
porated in training from the U13 age level, which is the age
associated with a greater capacity of abstraction, promoting
the accomplishment of all the movements of the mentioned
principles (Teoldo et al.,2017). Thus, U15 players have more
experience in training that favors the accomplishment of more
complex movements outside the center of play.

Additionally, Américo et al. (2016) recommend that the
teaching of tactical principles should occur gradually. Therefore,
players in the U13 age level must experience teaching princi-
ples that occur within the center of play and the principles of
width and length, concentration, and balance (near the center
of play). At the same time, players in the U15 age level must
experience the principles of depth mobility, offensive unity,
and defensive unity that are further from the center of play
(in addition to principles in and near the center of play). In
this regard, U15 players may have played more movements
that allow the team to defend in unity due to the phase in
the teaching-learning process and training and the conse-
quent experience in specific soccer training, to the detriment
of confronting with young players.

On the other hand, besides experience in training tacti-
cal principles, players in the U15 age level are more likely to
have participated in competitions and/or matches consid-
ered relevant, as in rich in tactical content and competitive
(Ford et al., 2012). According to Kannekens et al. (2009),
participation in such relevant competitions and matches are
factors that influence players’ behavior. In addition to these
experiences, another factor that may explain the capacity to
compact shown by the U15 players matches the finding of
Philippaerts et al. (2006), who demonstrated that older play-

ers tend to perform better in the defensive phase because the

Table 3. Mean and standard deviation of the action outcomes in the confrontation between players of U13 and U15 age levels

[hcionOutcomes | —wa | ws | e | |

Offensive
Shoot at goal 3.02 £ 2.57 280+ 1.75 0.659 0.045
Keep possession of the ball 21.71 = 8.48 20.37 £ 6.75 0.398 0.009
Earn a foul, win a corner or throw-in 2.00+1.32 1.45+1.20 0.023 0.235
Commit a foul, five away a corner or throw-in 1.90 +1.33 1.84 £1.17 0.821 0.023
Loss of ball possession 3.23+£1.75 3.19+£1.77 0.575 0.058
Defensive
Regain the ball possession 3.02 +2.08 3.82+1.92 0.025 0.232
Earn a foul, win a corner or throw-in 1.95+1.20 229+ 134 0.179 0.139
Commit a foul, five away a corner or throw-in 1.45 = 1.27 178 £1.25 0.140 0.153
Ball possession of the opponent 22.90 + 6.87 23.70 = 8.09 0.957 0.005
Take a shot at own goal 3.42 £1.96 2.60+£2.23 0.008 0.273
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physical component is more developed compared to their
younger peers. In line with this, Andrade and Teoldo (2015)
argue that older players tend to take advantage of defensive
tactical performance because defensive movements require
more of the physical component compared to offensive ones.

Specifically, in terms of performance, the fact that U13
players do not present differences in tactical performance
compared to U15 players should be considered as a posi-
tive point for the teaching-learning process and training of
players in this age group. Considering the direct confronta-
tion between the age levels, players of the U13 age level may
have maintained the performance due to the motivation in
performing their actions in a context of greater difficulty.
'Therefore, this can be a substantial factor for younger play-
ers to be able to raise their performance levels throughout
the training process since the literature indicates that moti-
vation is a preponderant factor to raise sports performance
(Forsman et al., 2015).

Furthermore, the fact that there are no harmful conse-
quences to the performance of U13 players implies that they
are able to play their older peers, and therefore coaches can
submit them to direct confrontation games. This is justified
because players could maintain performance similar to their
older counterparts, resisting the constraints imposed by their
opponents despite the physical disadvantages (Andrade &
Teoldo,2015), even if U15 players are taller and heavier than
the U13’s. Inversely, this confrontation may be interesting
to provide new experiences to the U15’s because they train
with other players besides those who compose their team.
'This acquisition of experience can be beneficial for U15 play-
ers’ performance (Ericsson, 2008).

In terms of action outcomes, the consequent compaction
that U15 players presented through the movements that allow
the team to defend in unity may have hindered the offensive
actions performed by the U13 players, who lost more ball
possession and suffered more shots at their own goal. This
result is similar to findings in the literature that show that
the reduction of spaces between defensive lines can cause a
technical-tactical and psychological pressure on players who
accomplish offensive actions and subsequently cause more
losses of ball possession (Garganta et al.,2013). Besides, these
results corroborate the findings in the literature, which indi-
cate that compaction between the lines tends to contribute
to the defensive organization because reducing the available
space for the opponent increases the probability for them to
commiit errors and thus generates an increase in the defensive
efficiency (Maleki et al., 2016, Teoldo et al., 2017).

Therefore, the fact that players in the U13 age level are
lower and lighter than U15’s may have been the reason why
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these players suffered more fouls or won more throw-in and
corners. Thus, to use direct confrontation between age lev-
els in the teaching-learning and training process, the coach
can consider the following aspects. First, U15 players will
be better able to perform their actions that require abstract
thinking (outside the center of play) compared to U13 play-
ers (Teoldo et al.,2017), besides the physical advantages they
have over their younger peers (Andrade & Teoldo, 2015).
'Therefore, the coach can use this training feature to pro-
vide U13 players with actions that require abstract think-
ing when confronting their older counterparts, or inversely,
offer the U15 the opportunity to improve their effectiveness
in terms of action outcome. Also, coaches could use direct
confrontation between age levels to include and/or fix spe-
cific content in the teaching and learning process, such as
rehearsed combinations of play or behavior patterns so that
they can perform them in a more complex context. It is also
worth noting the importance of the confrontation between
age levels during the transition periods, such as when U13
graduates to the U15 age level the following year.

In terms of practical application, the use of confrontation
between age levels may be relevant when the structural con-
ditions available for training do not provide proper training
for all players in the same age levels. In this case, this con-
frontation would facilitate the use of the space for activities
involving two age levels simultaneously. Besides, as men-
tioned previously, such confrontation can be a useful tool in
the process of transition between age levels and potentially
lead to a significant improvement in the young soccer play-
ers’training due to the interaction of players with differences
in performance levels (Machado et al., 2019).

The results of this research can contribute to coaches,
researchers, and professionals involved in the soccer teach-
ing-learning and training process in terms of understand-
ing the use of confrontation between age levels. Although
the results of this research contribute to the progress of the
studies related to the tactical component and the constraints
manipulation, some limitations must be observed. The con-
tents taught were not investigated to verify if the teaching
of tactical principles is being used according to what is rec-
ommended in the literature. Also, the players’ practice time
in systematized training and associated activities, as well as
the players’ motivation during the task, were not investigated.
'This information could explain better the results, but it is sug-
gested that further research was conducted to investigate the
comparison between age levels, using different age groups
from those assessed in this study to understand how players
and teams perform their actions in confrontation between
different age levels.
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CONCLUSIONS

It is concluded that direct confrontation games between the
U13 and U15 age levels lead players to compress more the team
compared to the players of the U13 age level. However, players
performance in both age levels is similar despite the differences
found in the outcomes of the tactical actions: U13’s earned more
fouls, won more throw-ins or corners in the offensive phase, and
suffered more shots at their own goal in the defensive phase whereas
U15’s could regain more ball possession in the defensive phase.

Practically, controlling and assessing the tactical com-

ponent in this type of confrontation may favor the players’

training process regarding the use of this manipulation by
technical staff members. Therefore, in situations of club’s
structural conditions limitations in which two age levels have
to accomplish the training in the same space, or in situations
of transition between the one age level to the next, the use
of this confrontation can be a positive alternative.
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Influéncia do ambiente na motivacao esportiva:
comparacao entre espacgos sistematizados e

nao sistematizados de pratica

Influence of the environment on sports motivation: comparison
between systematized and non-systematized spaces for practice
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RESUMO

ABSTRACT

Este trabalho teve como objetivo comparar a motivagdo esportiva entre espacos sistematizados e ndo sistematizados de pratica.
Participaram do estudo 381 criancgas e adolescentes, de ambos os sexos, com idades entre 10 e 18 anos. A amostra foi constituida
de acordo com o local de pratica relatado pelo participante, distribuida em trés grupos: [1] Treinamento, [2] Escola e [3] Outros
(pragas, clubes, quadras publicas, casa, rua etc.). O instrumento utilizado para aferir a motivagao esportiva foi o Sport Motivation
Scale (SMS). Apés as anélises estatisticas, constatou-se que o treinamento é o local onde se verifica os maiores niveis motivacionais,
sendo significativamente mais acentuado quando comparado com outros ambientes. Nessa direcdo, depreende-se que a Educacio
Fisica escolar ndo consegue fornecer niveis proximos de motivagdo ao treinamento, apresentando, inclusive climas motivacionais
equivalentes a outros locais ndo sistematizados de pratica.

PALAVRAS-CHAVE: Educac&o Fisica Escolar, Esporte Recreativo, Psicologia do Esporte Treinamento.

This study aimed to compare sports motivation between systematized and non-systematized spaces of practice. Three hundred
eighty-one youths of both sexes, aged between 10 and 18, participated in this study. The sample was constituted according to the
practice location reported by the participant, distributed in three groups: (1) Training, (2) School, and (3) Others (public parks, clubs,
public sports courts, house, street, etc.). The instrument used to measure sports motivation was the Sport Motivation Scale (SMS).
After statistical analysis, it was found that training is the place where there are the greatest motivational levels, being significantly
more accentuated when compared to other environments. In this direction, it was found that school Physical Education cannot
provide motivation levels close to training, presenting motivational climates equivalent to other non-systematic places of practice.

KEYWORDS: School Physical Education; Recreational Sport; Sport Psychology; Training.

|NTRODU§AO globo, bem como os diferentes estratos sociais da sociedade

O esporte, como se sabe, é um dos fenémenos sociais que (Campos et al., 2011). Em linhas gerais, o esporte, como

mais ganhou relevo na sociedade moderna (Bracht, 2005; Costa
& Kunz, 2013). Se hé alguma duavida disso, basta visualizar
a proporg¢io que essa atividade biopsicossocial assumiu nas
ultimas décadas, alcangando os mais diferentes contextos do

uma prética heterogénea e polissémica (Marchi-Junior et
al., 2018), com o decorrer do tempo vem ganhado diferen-
tes apropriagdes, extrapolando a prépria dimensdo da pra-
tica. Isto €, devido ao peso funcional que o campo esportivo
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conquistou no tecido social hodierno, outros campos aca-
baram também se vinculando a esse espago, a exemplo, dos
campos econdmicos e da informagio (Bourdieu, 1997). Em
outros termos, com o processo de espetacularizagdo e mer-
cantilizagio, o esporte pdde ampliar ainda mais o seu raio
de agio no tecido social, levando cada vez mais pessoas a
envolverem-se de multiplas formas com as manifestagdes
proporcionadas por esse fendomeno.

Dentro desta atmosfera dinimica e imersiva criada ao
redor do esporte, seja por motivagdes intrinsecas ou extrin-
secas, os individuos desde muito novos sdo atraidos por essa
pratica ludomotora. De acordo com Cagigal (1972) ¢ Parlebas
(1997), o esporte tem total relevincia na vida das criangas e
adolescentes, uma vez que essa pritica permite que o indivi-
duo descubra, aprimore ou transforme a sua personalidade.
No entanto, mais do que isso, através do esporte, como um
ambiente de descontrole controlado das emogdes (Elias &
Dunning, 2019), as criangas podem ser estimuladas a colo-
car em exercicio as suas relagdes de interdependéncia (Elias,
2011a), de modo a saber a gerenciar uma gama de sensa-
¢bes e sentimentos, que podem ser refletidos fora do campo
esportivo, tal como frustracio, raiva, tensdo, medo, euforia e
uma série de outras pulsdes da intimidade humana (Oliveira
& Souza, 2018).

Subjacente a esse argumento, chama-se atengio para o
fato de que a escola, para muitos, é o primeiro local onde as
criangas podem estabelecer vinculos iniciais com o esporte
e, por isso, diante de todos os beneficios supracitados e jd
conhecidos dessa atividade motriz, é imprescindivel que a
prética seja articulada a um ambiente prazeroso, agradivel e
durével (Souza, 2019). Por sinal, ¢ justamente nessa esteira
que se circunscreve o papel da Educagio Fisica, que, como
uma ciéncia da motricidade (Sergio, 1994) ou do homem em
movimento (Cagigal, 1972), tem por responsabilidade propi-
ciar a construgio de biografias de movimento (Souza, 2019).
Nesse sentido, se o esporte é um dos principais contetidos de
intervengdo da Educagio Fisica, ndo haveria o porqué pin-
tar um quadro de decadéncia ou pessimismo em relagio ao
desporto no ambiente escolar, tendo em vista o imagindrio
negativo em torno de sua espetacularizagio. Alids, essa pro-
pria midiatizagio que se construiu sobre esporte serviu como
um ingrediente extra para cooptar cada vez mais a atengio
das criangas para o desporto (Parlebas, 1997).

Diante de todo o fascinio por essa expressio do movi-
mentar-se, bem como das reconhecidas prerrogativas do “ser
esportivo” (Bourdieu, 1983), é que o esporte, nas tltimas
décadas, virou escopo de inimeros campos de investigacio,
desde as ciéncias soff até as hard (Costa & Kunz, 2013). E

uma das dreas que ganhou proeminéncia nas ultimas décadas,

com efeito, foi a drea da Psicologia do Esporte, que dentre os
virios objetivos estabelecidos no 4mbito dos estudos com-
portamentais, colocou como desafio procurar compreender as
principais motivagdes que levam os agentes sociais a buscarem
as praticas esportivas. Por seu turno, em face desse deside-
rato, a Psicologia do Esporte vem demonstrando que quanto
mais motivador é o ambiente onde o individuo vivencia suas
atividades motrizes, mais o sujeito se sente estimulado a con-
tinuar envolvido com as priticas de interesse (Bernardes et
al., 2015; Coimbra et al., 2013; Vieira et al., 2011). Por isso,
torna-se imprescindivel o trabalho da Educacio Fisica escolar.
No lastro desse raciocinio, pensando que o esporte é um
dos contetdos reconhecidamente obrigatérios das aulas de
Educagio Fisica, e que os individuos passam em média 12
anos de sua vida no contexto escolar (pelo menos no que
concerne 2 realidade brasileira), logo torna-se um grande
desafio para os professores manter os escolares aderentes
ao esporte. Entretanto, mais do que isso, a Educagio Fisica
escolar carrega a missdo de produzir ambientes de aprendi-
zagem prazerosos e duradouros, de modo que o contato com
0 mover-se continue mesmo apods o término da vida escolar
(Souza, 2019). Dessa forma, tendo em vista que a escola é
um ambiente sistematizado de prética, com a presen¢a de um
mediador do movimento, serd que a escola consegue produ-
zir climas motivacionais suficientemente imersivos quando
comparada a outros locais de pritica, como espagos sistema-
tizados de treinamento ou nio sistematizados como o caso
de ambientes recreativos (pragas, clubes, quadras recreativas,
rua etc)? Em que pese a hipétese de que no treinamento,
devido aos seus elementos constitutivos, possa possibilitar
uma motiva¢io mais preponderante, ainda sim cré-se que a
Educagio Fisica escolar ndo estd tio distante neste requisito.
Em outras palavras, dada fun¢io da Educagio Fisica nas
escolas, é esperado que a disciplina consiga fornecer climas
motivacionais satisfatérios, sobretudo quando confrontada com
ambientes casuais de pritica, que aqui chamamos de espagos
ndo sistematizados que seriam aqueles locais em que os prati-
cantes realizam suas atividades motrizes por conta prépria, ou
seja, sem a supervisdo ou orientagdo de algum profissional da
Educagio Fisica. Assim sendo, ¢ provével que o treinamento
e a escola devido a figura do mediador do movimento reserva-
riam alguma vantagem sobre os ambientes informais de prética,
especialmente no que diz respeito ao aspecto motivacional.
Nesse sentido, diante da hipétese ventilada e mediante a
necessidade de mais estudos acerca da motivagio esportiva
na esfera escolar (Caruzzo et al., 2017; Janudrio, et al., 2012;
Zahariadis et al., 2005), o presente estudo teve como objetivo
comparar a motivagdo esportiva entre espagos sistematiza-

dos (Treinamento/Escola) e ndo sistematizados de pratica
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(pragas, clubes, quadras recreativas, rua), procurando verificar
em que posi¢io a Educagio Fisica escolar se insere. Ademais,
para além desse desiderato geral, o estudo procura também
identificar as atividades esportivas realizadas nos ambientes
perscrutados, os niveis e os tipos de motivacio presentes em
cada espago, a associagio entre a motivagio e local de pratica,
bem como a influéncia do tempo de pritica na motivagio.

METODO

Caracteristicas do
estudo e cuidados éticos

O empreendimento aqui proposto apresenta caracteristicas
de uma pesquisa assente no terreno das investigagdes trans-
versais. Caracteriza-se também por sua abordagem descritiva
com intervengdes analiticas de género quantitativo e qualitativo
(Thomas etal., 2007). E oportuno destacar que, como a pesquisa
foi realizada com seres humanos, o estudo foi inicialmente sub-
metido a andlise de comité de ética e posteriormente aprovado
pelo Parecer 487.685/2013 (CAAE: 23127713.8.0000.0106),
estando em concordincia com as regulamentagées indicadas
pelo Conselho Nacional de Saade (CNS), bem como com os
regimentos da Declaragdo de Helsinquia.

Participantes

Participaram neste estudo 381 escolares, de ambos os
sexos e com idades compreendidas entre 10 a 18 anos. Os
niveis de escolaridade variavam do 6° ano do ensino funda-
mental (a partir do 2° ciclo do ensino bisico) até o dltimo
ano do nivel médio (4ltimos anos do secundério). A coleta
foi realizada em 7 escolas publicas brasileiras de um munici-
pio do interior do estado do Parand/Brasil. E oportuno res-
saltar também que amostra foi composta por conveniéncia,
em func¢io da voluntariedade dos escolares e das escolas em
participar do estudo.

Para a realizagio da pesquisa, os escolares foram estrati-
ficados quanto ao local de pritica esportiva. Assim estabe-
leceu-se 3 grupos: “Treinamento” (locais sistematizados de
prética com fins de performance); “Escola” (ambiente sis-
tematizado via disciplina de Educagdo Fisica, com cariter
educacional) e Outros (espagos ndo sistematizados como
clubes, quadras publicas, pragas, ruas, casas, dentre outros
espagos, direcionados para fins recreativos). Cabe destacar
que o nimero final de participantes (n: 381) foi estabelecido
em fungio do grupo de treinamento. Isto é, num universo de

1280 alunos investigados, apenas 127 praticavam esportes no
ambito de treinamento. Dessa forma, objetivou-se estratificar
os demais grupos de acordo com as caracteristicas do grupo
Treinamento, a fim de reduzir ao maximo possiveis fatores
de interveniéncia nos resultados (Figura 1). Por conseguinte,
aprouve respeitar os mesmos quantitativos de participantes,
tanto no que concerne a faixa etdria como o sexo dos escolares.

A estratificagio da amostra de acordo com os grupos
perscrutados ¢ apresentada a seguir, através das frequéncias
absolutas e relativas (Tabela 1).

Instrumentos e
procedimentos de pesquisa

Como instrumento de anilise da motivagio esportiva
mobilizou-se o questiondrio Sport Motivation Scale (SMS),
elaborado por Pelletier et al. (1995), testado ¢ validado para os
falantes da lingua portuguesa por Serpa et al. (2004) (Portugal)
e Costa et al. (2011) (Brasil). De forma geral, o SMS trata-se
de um instrumento composto por 28 itens/perguntas que per-
mitem avaliar os niveis motivacionais para a prética desportiva
em torno de 7 subescalas, que se subdividem em dimensdes
intrinsecas, extrinsecas e amotivagio' (casos de desmotivagio).

Nuamero de
escolares que
treinam

Selecdo dos dois outros grupos
de acordo com faixa-etaria
e sexo do grupo treinamento

Amostra
Total Final

Exclusdo dos escolares que

- tinham faixa-etaria diferente
ao grupo de treinamento

Treinamento ‘ Escola Outros

Espagos Espagos ndo ‘
sistematizados sistematizados

Figura 1. Critérios de selecdo da amostra

Tabela 1. Numero de participantes de acordo com a
estratificacdo em faixa etéria e sexo

Local

10 al4 15a18 . . .
Feminino | Masculino
anos anos

85 (66.93%) |42 (33.07%) | 40 (31.50%) | 87 (68.50%)

Escola

Treinamento | 85 (66.93%) | 42 (33.07%) | 40 (31.50%) | 87 (68.50%)
85 (66.93%) |42 (33.07%) | 40 (31.50%) | 87 (68.50%)
381 (100,0%)

Outros
Total 381 (100,0%)

Nota: Estratificacdo dos grupos em relacdo ao local de prética.

'O mesmo que desmotivacdo. Em alguns estudos de validagdo do SMS, a dimensao desmotivagdo pode aparecer com a nomenclatura “amotivagao”, como
no estudo de validagdo de Serpa e colaboradores. Ver: Serpa, S., Alves, P, Barreiros, A. (2004). Versdo portuguesa da Sport Motivational Scale (SMS) e da Sport
Academic Scale (AMS): processos de traducdo, adaptacio e fiabilidade. Tese de doutorado, Universidade Técnica de Lisboa, Lisboa, Portugal.
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O SMS conta com as seguintes dimensdes: (1) Motivacio
Intrinseca para Conhecer (MI-C): aspectos da motivagio
relacionados ao interesse pela busca de conhecimentos sobre
o desporto praticado; (2) Motivagio Intrinseca para Atingir
Objetivos (MI-AO): essa dimensdo estd associada ao prazer
que o individuo constréi ao dominar técnicas e habilidades
da atividade motriz que pratica; (3) Motivagio Intrinseca
para Experiéncias Estimulantes (MI-EE): também de cunho
intrinseco, essa dimensdo motivacional est4 atrelada a busca
por sensagdes prazerosas como divertimento, euforia, excita-
¢d0; (4) Motivagio Extrinseca de Regulagio Externa (ME-
RE): o individuo pratica o esporte, em alguma medida, preo-
cupado com prerrogativas e recompensas exteriores a pratica.
(5) Motivagio Extrinseca de Introje¢io (ME-I): o sujeito
coloca o esporte como uma obrigatoriedade em sua rotina
por pressoes incutidas por ele préprio, podendo se sentir mal
por nio praticar; (6) Motivagio Extrinseca de Identificagio
(ME-ID): 0 agente cré que o esporte possa contribuir e agre-
gar em outras dreas, como nas relagdes sociais por exemplo;
(7) Desmotivagio: na percepgio dessa dimensio, o indivi-
duo ndo se sente mais seduzido pelo esporte, ndo havendo
estimulos suficientes que o fagam sentir esperanca na prética.

Em termos de aplicagio do questiondrio, em um pri-
meiro momento, o respondente sinaliza o esporte praticado.
Na sequéncia, ele deve ler cada item e assinalar o seu nivel
motivacional de acordo com a escala /ikert proposta pelo ins-
trumento. A escala varia de 1 a 7 pontos, sendo distribuida
dentro das seguintes categorias de respostas: (1) - nio cor-
responde nada; (2 ou 3) - corresponde um pouco; (4) - cor-
responde moderadamente; (5 a 6) - corresponde muito; (7)
- corresponde exatamente. Assim, face a essas opg¢des, quanto
mais alto o valor atribuido pelo agente, maior é a motivagao
para o desporto, com excegio dos itens desmotivacionais cuja
cotagdo se dd de maneira inversa, ou seja, quanto menor o
valor relatado pelo respondente, menos desmotivado o indi-
viduo se apresenta.

Para obten¢do da motivagio referente a cada subescala
do instrumento, soma-se os valores atribuidos nos itens cor-
respondentes 4 dimensdo e depois divide pelo nimero de
itens da escala, chegando, portanto, hd um valor médio para
a dimensdo analisada. Com essa cotagio ¢ possivel determi-
nar a intensidade e as razdes pelas quais os agentes se sentem
mais motivados para a atividade esportiva.

Anélise estatistica
Para a anilise dos dados, utilizou-se o software Statistical
Package for Social Science (SPSS) versio 25.0. Com os dados
cadastrados no programa, executou-se, primeiramente, o teste

Kolmaogorov-Smirnov com o objetivo de testar a simetria dos

dados. Como o teste identificou assimetria, aprouve adotar
a estatistica inferencial ndo paramétrica. Com efeito, para as
comparagdes entre grupos (Treinamento/Escola/Outros) rea-
lizou-se o teste de Kruskal Wallis, seguido de multiplas com-
paragdes para encontrar onde localizavam-se as diferengas.
Além disso, também foi realizado o teste de Qui-Quadrado,
para identificar possiveis associagdes entre o local de pratica
e o desempenho motivacional. Cabe destacar que, para essa
andlise, a motivagio esportiva dos participantes foi estrati-
ficada de acordo com uma classificagio sugerida em fungio
do préprio sistema de pontuagio atribuido pelo instrumento.
Assim, chegou-se a seguinte divisio: (escore entre 0 a 2,33)
— motivagdo baixa; (escore entre 2,34 até 4,66) — motiva-
¢do moderada; (escore entre 4,67 até 7,00) — motivagio alta.
Nessa esteira, com a verificagio da motivagdo média encon-
trada entre os participantes, era possivel determinar como se
classificava a motivagio.

Ademais, empregou-se o teste Mann Whitney, que foi
utilizado para realizar uma comparagio da motivagio entre
o tempo de pritica para o grupo de “Treinamento”, a fim
de verificar se o tempo de contato com a atividade motriz
interfere nos niveis motivacionais. Por fim, é importante
mencionar que os resultados foram apresentados por via de
gréficos e tabelas, sendo expressos em frequéncias absolutas
e relativas; médias, medianas e intervalos interquartilicos. O
valor de significAncia adotado para as andlises foi de p<0.05.

RESULTADOS

Para o inquérito inicial da investigagdo, procurou-se em
um primeiro momento identificar a modalidade esportiva
praticada pelos escolares participantes da pesquisa. Uma
vez indicado o esporte de interesse, foi possivel visualizar o
universo de atividades motrizes vivenciadas pelos estudan-
tes. O resultado quanto a essa andlise segue apresentado na
figura abaixo, segmentado conforme o ambiente de prética
(Figura 2).

Ao perscrutar as modalidades praticadas pelos estudan-
tes, verificou-se que a variabilidade de atividades motrizes
experienciadas no ambito escolar é menor quando compa-
rada com outros espagos de pritica. Nota-se também que a
maioria dos esportes relatados sio os tradicionalmente prati-
cados nas escolas publicas, a exemplo do futsal, volei, futebol,
ténis de mesa, entre outros. Nessa esteira, enquanto percebe-
-se uma limitagdo nas praticas corporais da escola, fora dela,
identifica-se um quadro mais diferenciado de modalidades,
como pdde-se observar nos outros dois contextos analisados.

Em que pese em todos os espagos se observe uma maior

ocorréncia das préticas tradicionais, no 4mbito de treinamento
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destacam-se as modalidades de luta e nos locais nio sistema-
tizados de pritica, os esportes praticados nas ruas ou parques,
como o caso das modalidades de skate, ciclismo, patins e BMX.

Ap6s os participantes relatarem a prética esportiva de
maior interesse, na sequéncia, com base no instrumento SMS,
eles indicaram a sua motivagio para o desporto praticado.
Por meio desses dados, pode-se identificar as dimensdes com
maior nivel motivacional entre os estudantes. O resultado
dessa anilise é apresentado na figura abaixo.

Analisando de forma geral as informagdes do grafico em
tela, verifica-se que todos os grupos investigados evidencia-
ram inclinagdo para as dimensdes intrinsecas de motivagio.
Nesse espectro, destaca-se o grupo treinamento, que exibiu
intensidades motivacionais mais elevadas, ndo s6 para as

dimensdes intrinsecas como também para as extrinsecas. Na
sequéncia, com o objetivo de estabelecer comparagées mais
efetivas entre os grupos, aprouve realizar andlise inferencial
das varidveis. Para isso, aplicou-se o teste Kruskal Wallis cujos
resultados sdo apresentados a seguir por meio de medianas e
intervalos interquartilicos (Tabela 2).

Por meio da anilise realizada, constatou-se que houve
diferencas significativas entre os grupos, com exce¢io das
varidveis “ME-1” e “ME-ID”. A primeira vista, pode-se
identificar que o grupo “Treinamento”se demonstrou esta-
tisticamente menos desmotivado em relagio aos outros espa-
¢os observados. Com efeito, em todas as outras dimensdes

perscrutadas, observou-se niveis motivacionais mais bem

Figura 2. Modalidades esportivas indicadas pelos escolares de acordo com o local de prética

Tabela 2. Comparagdo da motivacdo esportiva em relacdo ao ambiente de prética

Dimensoes
Mediana (Q1-Q3) Mediana (Q1-Q3) Mediana (Q1-Q3)

DES 2.75(1.75-3.75) 2.25(1.25-3.50) 2.50 (1.50-3.75) 0.014*
ME-RE 3.00 (2.25-3.75) 4.00 (2.75-5.25) 3.25(2.50-4.25) 0.010*
ME-| 4.00 (3.00-5.25) 4.50 (3.50-5.75) 4.25 (3.25-5.25) 0.080
ME-ID 4.25 (3.25-5.50) 4.25 (3.50-5.25) 4.00 (3.00-5.25) 0.208
MI-C 5.00 (4.00-6.00) 5.75 (4.75-6.25) 4.75 (3.50-6.25) 0.000*
MI-AO 5.00 (3.75-5.75) 5.50 (4.75-6.25) 4.50 (3.50-5.75) 0.000*
MI-EE 5.00 (4.00-6.00) 5.50 (4.50-6.25) 5.00 (4.25-6.00) 0.011*
MiI 4.83 (4.08-5.75) 5.50 (4.75-6.08) 4.83 (3.92-5.75) 0.000*
ME 3.75(2.92-5.00) 4.42 (3.42-5.17) 3.92 (3.00-4.75) 0.035*

Nota: DES: Desmotivagdo; ME-RE: Motivagdo Extrinseca de Regulagdo Externa; ME-I: Motivacdo Extrinseca de Introjecdo; ME-ID: Motivacao
Extrinseca de Identificacdo; MI-C: Motivag&o Intrinseca para Conhecer; MI-AO: Motivac&o Intrinseca para Atingir Objetivos; MI-EE: Motivagado
Intrinseca para Experiéncias Estimulantes; MI: Motivacio Intrinseca; ME: Motivacdo Extrinseca. Intervalo Interquartilico (25-75), (*) Diferencas
estatisticamente significativas entre grupos (p< 0,05) para o teste Kruskal Wallis.
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atribuidos para esse grupo, o que de certa maneira ratifica
os dados da figura 3.

Ao explorar com mais rigor os dados por meio de multiplas
comparagdes em forma de pares, pode-se verificar com mais
clareza onde estavam alocadas as diferengas. De modo geral,
o grupo “Ireinamento” foi o que exibiu os maiores escores,
distanciando-se significativamente da “Escola” e “Outros”
locais de pratica. Nessa esteira, ndo foram observadas dife-
rengas entre esses dois ultimos grupos, uma vez que os esco-
res evidenciados ndo apresentaram oscilagdes tio distintas ao
ponto de incidir estatisticamente nos dados como observado
na figura 3 e tabela 2.

Ainda com o intuito de intensificar as anilises, buscou-
-se identificar possiveis associagbes entre o desempenho
motivacional e o tipo do local de prética. Assim, por via de
classificagdo sugerida, pode-se realizar tal andlise que segue
socializada na tabela 3.

Os dados da tabela 3 sinalizam que todos os grupos, em
alguma medida, exibiram niveis motivacionais associados
a classificagdo moderada e alta. Todavia, em que pese esse

Figura 3. Nivel motivacional em relacéo ao local de pratica
esportiva

Nota: MI-C: Motivacdo Intrinseca para Conhecer; MI-EE: Motivacdo
Intrinseca para Experiéncias Estimulantes; MI-AO: Motivagao Intrinseca
para Atingir Objetivos; ME-I: Motivagdo Extrinseca de Introjegéo;
ME-ID: Motivacéo Extrinseca de Identificacdo; ME-RE: Motivacao
Extrinseca de Regulagdo Externa; DES: Desmotivacao.

comportamento, verifica-se que o grupo de Treinamento se
sobressaiu em relacdo 4 motivagdo alta, evidenciando mais
sujeitos concentrados no interior dessa classificagio (62,2%).
Nesse contexto ainda, ressalta-se que além de esbogar melhor
classificacdo, o grupo denotou também baixa prevaléncia de
desmotivagio uma vez que apenas 4 dos individuos sinali-
zaram motivagdes reduzidas.

Embora a “Escola” e os “Outros”locais nio sistematizados
de pritica ndo tenham conseguido exibir niveis mais elevados
de motivagio em relagio ao Treinamento, constata-se que, de
alguma forma, a motivagio se manteve em niveis modera-
dos, mesmo na percepgio de climas motivacionais que talvez
ndo sejam tdo intensos quando comparado com ambientes
que visam performance. Diante disso, os dados sugerem que
quanto mais imersivo € o contexto de pritica, mais satisfat6-
ria e elevada pode ser a motivacdo do praticante. Por sinal,
¢ o que justamente verificou-se quando levada a rigor uma

Tabela 4. Comparacéo da motivagdo esportiva em relagdo
ao tempo de pratica para o grupo treinamento

Até 12 meses Mais de 12 meses
Dimensoes p-valor
Mediana (Q1-Q3) Mediana (Q1-Q3)

DES 2.50(1.25-3.75) 1.50 (1.06-3.00) 0.097
ME-RE 3.75(2.25-4.75) 4.50 (3.00-5.50) 0.022*
ME-I 4.50 (3.50-5.75) 4.75 (3.56-5.75) 0.600
ME-ID 4.00 (3.25-5.00) 4.62 (3.81-5.44) 0.022*
MI-C 5.50 (4.75-6.00) 6.00 (4.75-6.50) 0.114
MI-AO 5.25 (4.25-6.00) 5.75(5.00-6.25) 0.027~*
MI-EE 5.25 (4.50-6.00) 5.87 (5.00-6.50) 0.010*
MiI 5.33(4.58-5.92) 5.75(5.04-6.23) 0.023*
ME 4.17 (3.25-4.75) 4.62 (3.83-5.44) 0.052

Nota: DES: Desmotivacdo; ME-RE: Motivagdo Extrinseca de Regulagéo
Externa; ME-I: Motivagdo Extrinseca de Introjecdo; ME-ID: Motivagdo
Extrinseca de Identificacdo; MI-C: Motivac&o Intrinseca para Conhecer;
MI-AQO: Motivagéo Intrinseca para Atingir Objetivos; MI-EE: Motivagédo
Intrinseca para Experiéncias Estimulantes; MI: Motivacéo Intrinseca;
ME: Motivacdo Extrinseca. Intervalo Interquartilico (25-75), (*)
Diferencas estatisticamente significativas entre grupos (p< 0,05) para
o teste Mann Whitney.

Tabela 3. Associagdo entre motivacdo esportiva e local de pratica

Escola Treinamento Outros

Classificagao

Motivagdo Baixa 9 7.08% 3.15% 10 7.87%

Motiva¢do Moderada 63 49.61% 44 34.65% 65 51.18% 0,006*
Motivagao Alta 55 43.31% 79 62.20% 52 40.95%

Total 127 100,0% 127 100,0% 127 100,0%

Nota: (*) Diferencas estatisticamente significativas entre grupos (p< 0,05) para o teste Qui-Quadrado.
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comparagio a respeito do tempo de pritica do grupo trei-
namento (Tabela 4).

Posteriormente a andlise, os resultados revelaram que os
sujeitos com o tempo de prética maior do que 1 ano exibem
niveis motivacionais sobressalentes em relagdo aqueles que
estdo, grosso modo, ingressando em suas atividades motrizes
no esporte. Isto ¢, 2 medida que o tempo passa e o sujeito
estabelece uma maior liga¢do com a modalidade, mais poten-
cial pode ser sua motivagdo para com essa. Contudo, mesmo
inserido em uma condi¢io de aprendizagem embriondria
no desporto, ainda assim o contexto de treinamento parece
ofertar doses mais elevadas de motivagio se estabelecido uma
breve comparagio com o ambiente escolar e outros espagos
de pritica. Isso fica perceptivel se visualizado conjuntamente

os dados da tabela 2 e 4.

DISCUSSAO

A presente pesquisa, de um modo geral, objetivou com-
parar a motivagio esportiva entre locais diferentes de pra-
tica, desde espagos sistematizados até os ndo sistematizados.
Dessa forma, inicialmente, ao verificar os esportes pratica-
dos entre os grupos perscrutados neste estudo, constatou-se
que no contexto de “Treinamento” e em “Outros” locais de
prética existe uma pluralidade maior de modalidades espor-
tivas quando contrastado com o ambiente escolar. Dito de
outra forma, a escola publica nio consegue fornecer uma
quantidade ampla de praticas, por mais que os documentos
normativos® da Educagio Fisica brasileira sugiram o con-
tato com o maior nimero de atividades motrizes possiveis.
Se esse curriculo plural® na disciplina de Educagio Fisica é
vélido, ndo cabe aqui julgar, entretanto, parece incoerente
que a disciplina seja regimentada apenas por priticas tra-
dicionais, sobretudo em tempos de segunda modernidade
(Beck, 2011, 2012) ou modernizagio reflexiva (Beck, 2012;
Giddens, 2012), em que os atores sociais estdo se tornando
mais reflexivos e se desgarrando das formas tradicionais de
se viver (Giddens, 2012).

Essa destradicionaliza¢io do movimentar-se (Souza,
2019), em alguma medida, fica evidente nos préprios resul-
tados encontrados, onde fora da escola é possivel ter um con-
tato com uma profusio de praticas (Figura 2), em que pesem,
é verdade, os esportes com maior carga cultural ainda sejam

predominantes no 4mbito brasileiro, como exemplo do fute-
bol. Contudo, nio se pode atribuir a culpa aos professores e
muito menos a escola por essa limitagdo nas priticas, pois
como se sabe, principalmente, em institui¢des publicas ha
uma grande caréncia, tanto em termos de estrutura como de
materiais e equipamentos, que acabam por favorecer o ensino
das modalidades tradicionais, por serem mais acessiveis nas
escolas. Além disso, ¢ importante frisar que a disciplina de
Educagio Fisica ndo é espago apenas para a prética esportiva
e tampouco tem a finalidade de formar atletas. Todavia, ndo
se pode negar que a escola é um dos primeiros redutos onde
as criangas tém contato com o desporto, o que reforga a forte
necessidade de a Educagdo Fisica construir lagos prazero-
sos e durdveis com esse género do movimentar-se humano
(Parlebas, 1997; Souza, 2019).

Nessa linha de raciocinio, em que pesem os objetivos
da Educagio Fisica Escolar orbitem o esporte mais com
intencionalidades educacionais e pedagdgicas (Costa &
Kunz, 2013), ainda assim a disciplina nio pode prescindir
de construir ambientes harménicos e motivacionais. E nesse
cerne que se insere a importancia da motivagio, para que os
escolares se mantenham aderentes as priticas associadas ao
ensino do movimento. Contudo, quando se levou a efeito a
comparagio entre os locais de pritica, viu-se que no ambito
de “Treinamento” os sujeitos partilham de uma motivagio
esportiva mais acentuada em relagio a “Escola” e a “Outros”
locais. Ainda que esse comportamento, em alguma intensi-
dade, j4 fosse esperado, haja visto o papel ativo e propositado
do agente no treinamento, € interessante notar que a escola
como um Jocus sistematizado de pritica, a0 menos no pre-
sente estudo, ndo conseguiu evidenciar niveis motivacionais
mais significativos que outros ambientes com atmosfera mais
recreativa de pratica. Isto ¢, os dados sugerem que praticar
esporte por conta prépria ou na escola proporciona climas
motivacionais equivalentes (Figura 3 e Tabela 2).

Antes de continuar explorando analiticamente essas dife-
rengas entre os locais de pritica, é relevante sublinhar que
nos trés grupos, independente das discrepancias das ampli-
tudes motivacionais das subescalas, observou-se um com-
portamento bastante andlogo entre os locais investigados,
em que as motivagdes intrinsecas se sobressaem em relacio
as extrinsecas (Figura 3). Sob esse aspecto, a literatura sina-
liza que estar intrinsecamente mais motivado permite que o

2Os documentos normativos nada mais sdo que os materiais produzidos por especialistas da Educacéo Fisica que visam orientar a forma com que a disciplina
pode ou deve ser trabalhada na escola. No Brasil, destacam-se os guias e manuais ofertados pelo Conselho Federal e Regional de Educagéo Fisica (CONFEF/
CREF); os Parametros Curriculares Nacionais (PCNs), as Diretrizes Curriculares da Educacao Basica (DCEs); a Base Nacional Comum Curricular (BNCC) e dentre

outros documentos.

°De acordo com Pierre Parlebas, um dos principais nomes da Educac&o Fisica mundial e dono de uma das teorias mais fundamentadas no campo, acredita que
ndo é possivel comtemplar um grande nimero de atividades no &mbito escolar. Portanto, ele diverge da ideia do quanto mais melhor, defendendo ao invés
disso, que as aulas devem ser estruturadas de acordo com grandes familias coerentes de atividades, contemplando os principais dominios da agdo motora. Como
sugestdo ver: Parlebas, P. (2001). Juegos, deportes y sociedade: léxico de praxiologia motriz. Barcelona: Paidotribo.
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individuo se engaje mais naturalmente com a modalidade,
uma vez que o agente ingressa e se mantém no esporte por
vontade prépria, sem pressées ou coergdes externas que pos-
sam se manifestar como elementos preponderantes para a per-
manéncia na pratica (Balbinotti et al., 2012; Oliveira et al.,
2017; Ryan & Deci, 2000; Vignadelli et al., 2018). Ademais,
¢ muito comum nesse tipo de motivagio que os sujeitos se
aproximem das atividades esportivas em fun¢do do prazer e
da satisfagdo que a modalidade proporciona (Bernardes et
al., 2015; Vieira et al., 2011).

Embora tenha se verificado esse comportamento similar
quanto s razdes para a pritica do esporte entre os grupos, ao
realizar a andlise de comparag¢do notou-se uma clara supe-
rioridade motivacional para o contexto de “Ireinamento”em
intimeras das subescalas do instrumento (Tabela 2). Dentre
as dimensdes, destacam-se todas as intrinsecas, como MI-C,
MI-AO, MI-EE. Em linhas gerais, os dados apontam que os
escolares praticantes de esportes em locais de performance
elencam-se mais motivados para buscar aprender sobre o
funcionamento da atividade motriz de interesse, apresentam
maiores satisfagdes no que diz respeito ao dominio de habili-
dades e superagio de desafios, bem como praticam esportes
almejando alcancar doses elevadas de prazer, emocio, exci-
tagdo e dentre outras pulsées ligadas 2 motivagio intrinseca
(Deci & Ryan, 2000; Pelletier et al., 2013).

Nio obstante, a0 imergir mais nos dados, verificou-se que
nio apenas a motivacio intrinseca foi superior para o grupo
“Treinamento”, mas também as razdes de ordem extrinse-
cas, em especial, para a ME-RE. Nesse tipo de motivagio, o
agente alimenta o imagindrio que o esporte possa melhorar
a sua imagem e seu impacto social face aos outros (Costa et
al 2011). Em outros termos, apresentar motivagdes extrinse-
cas acentuadas indica que o individuo estd preocupado com
questdes externas a atividade, que podem sim, servir, grosso
modo, como combustivel para a aderéncia a prética (Coimbra
et al., 2013; Pizani et al., 2016; Vignadelli et al., 2018). Por
sinal, quando comparada a escala de desmotivagio entre os
grupos, fica nitido que no “Treinamento” hd menos pessoas
desmotivadas (Tabela 2) ou com baixa motivag¢do (Tabela3).

Portanto, locais sistematizados de desporto como de trei-
namento parecem exercer atmosferas mais alvissareiras em
termos de motivagio quando contrastado com a “Escola” ou

“Outros” espagos em que se sucede a agio motriz esportiva.
Embora isso nio seja uma regra, no treino de performance,
os elementos da motiva¢io podem ser mais bem estimulados
ou agucados, desde que o treinador, ¢ claro, consiga oportuni-
zar uma boa experiéncia aos seus alunos/atletas, criando um
ambiente livre de excessos ou de cobrangas desnecessérias que
possam induzir o arrefecimento da motivagio (Interdonato
et al., 2008; Rocha, 2009). Assim sendo, é necessirio criar
um espago equilibrado, mesmo que o esporte seja repleto de
pressdes ou tensionamentos (Coimbra et al., 2013). A pro-
pésito, sdo essas préprias tensdes que, em alguma medida,
estimulam as pessoas a buscarem o desporto, pois em sua
esséncia, essa atividade permite que os individuos externali-
zem pulsdes que ndo seriam bem recebidas em outros espagos,
principalmente nas rotinas de seriedade* (Elias & Dunning,
2019). Tal por isso, o esporte moderno e atividades simila-
res servem como uma vilvula de escape em relagio ao rigido
processo de civilizagio® que regimenta a sociedade moderna
(Elias, 2011b; Elias & Dunning, 2019).

Além do exposto, soma-se o fato que no treinamento os
individuos jd comecam a flertar com as competi¢des, bem
como com as prerrogativas da imagem do ser atleta, o que
pode potencializar ainda mais os niveis de excita¢do para a
prética esportiva (Grubertt et al., 2019). Com efeito, a von-
tade de ter éxito no esporte pode impelir o agente a treinar
e melhorar cada vez mais suas agdes cinéticas, mantendo-o
focado e aderente a pritica. Nesse sentido, 4 medida que o
individuo vai estabelecendo lagos duradouros e satisfato-
rios com a sua modalidade, mais a sua motivagdo pode ser
desenvolvida, em que pesem, ¢ claro, os objetivos possam ser
alterados conforme o tempo decorre. Aliis, foi exatamente
essa relacdo que se verificou quando confrontado o tempo de
prética para o grupo treinamento, em que praticantes com
mais tempo de experiéncia evidenciaram niveis motivacio-
nais substancialmente mais elevados do que os iniciantes
(Tabela 4), o que estd de acordo com inimeras investigacoes
socializadas na literatura (Bernardes et al., 2015; Joesaar &
Hein, 2011; Guedes & Missaka, 2015; Grubertt et al.,2019;
Vignadelli et al., 2018).

Em resumo, através da digressao aqui realizada, pdde-se
apurar que o esporte escolar ou esporte realizado em con-
digdes recreativas nio sistemadticas niio conseguem prover

“Segundo o sociélogo alemao Norbert Elias, existem atividades do cotidiano que sdo compreendidas como sérias da vida, em que ndo é possivel externar
comportamentos que nao seriam bem aceitos nesse espago dado o processo civilizador que a sociedade atingiu como resultado de uma escala de longuissima
duragdo. Todavia, em que pesem os cédigos de conduta ou etiqueta estabelecidos no tecido social se restringiram no tecido social, residuos desse processo
ficaram inconscientemente interiorizados nos seres humanos, sendo necessario criar mecanismos de arrefecimento das pulsées dada a necessidade de excitacdo
e tensdo que as pessoas possuem. Foi assim, com efeito, que o esporte emergiu como um excelente espaco para profusdo dos sentimentos reprimidos. Ler:
Elias, N., Dunning, E. (2019). A busca da excitacdo: desporto e lazer no processo civilizacional. Lisboa: Edigdes 70.

°0O processo civilizador é a teoria proposta por Elias para demonstrar como a sociedade se desenvolveu no decorrer do tempo a partir de mudangas comportamentais
dos individuos, em especial, no exercicio das relagdes de interdependéncia. Ver: Elias, N. (2011b). O processo civilizador: uma histéria dos costumes. Rio de

Janeiro: Jorge Zahar.
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amplitudes motivacionais equiparadas ao contexto de trei-
namento, ainda que a motivagio se apresente em niveis
considerados moderados e altos (Tabela 3). Nesse sentido,
¢ interessante refletir que, mesmo em um espago sistemati-
zado por meio da disciplina de Educagio Fisica, a escola ndo
produz ares motivacionais tio mais proeminentes que locais
recreativos ou desinteressados de pritica. Isso chama aten-
¢do, porque 2 frente da Educagio Fisica escolar existe um
mediador, assim como o técnico no prisma do treinamento.
Dessa forma, mesmo que os objetivos sejam diferentes, até
onde se sabe, a aula de Educacio Fisica nio pode abdicar
de motivagio, principalmente em locais de aprendizado em
que os aprendizes estdo em fase de descoberta e familiari-
za¢do com o universo das condutas motrizes. Diante disso,
a Educacio Fisica mediante ao seu contrato social com a
humanidade, como ciéncia do movimento humano, no s6
pode como deve estimular o prazer pelo movimentar-se e
certamente o esporte ¢ uma das atividades motrizes a ser
considerada (Souza, 2019). Por isso, parece nio fazer sentido
desmerecer o esporte no ambiente escolar, como se costuma
apregoar dentro de alguns circulos académicos.

Embora os resultados tenham revelado o treinamento como
o lugar de maior constructo motivacional, como limitagdes da
pesquisa, ndo se pode descartar a hipétese de que se tivesse
restringindo ainda mais as varidveis intervenientes, talvez
resultados diferentes pudessem emergir. Para além do fator
idade e sexo, poderia ter sido equiparado também a moda-
lidade praticada e o nivel de escolaridade. Ou seja, eleger os
participantes agrupando de acordo com as mesmas praticas
(coletivas e individuais) e instru¢do académica, isso porque
esportes (Coimbra et al., 2013; Guedes & Netto, 2013;) e
escolaridades diferentes (Caruzzo et al., 2017; Janudrio et al.,
2012;) podem influir na motivagio. Além disso, ¢ possivel que,
se esse estudo tivesse sido reproduzido em institui¢des priva-
das, os resultados também pudessem revelar comportamentos
diferentes, uma vez que ao se tratar de escolares com diferen-
tes tipos de capitais (econdmico e cultural, principalmente)
e habitus®, esses teriam a sua disposi¢do outra estrutura para
o desenvolvimento de suas priticas esportivas. Em sintese,
essas seriam algumas das limitagées do estudo que podem,
inclusive, servir como lacunas para futuras investigacdes.

Por fim, como contributo principal desta pesquisa, os
resultados apontam que os niveis motivacionais para a pratica

esportiva na escola podem ser potencializados. Isto é, os pro-
fessores ndo s6 podem como devem ser incentivados a criarem
contextos mais imersivos e satisfatérios de pratica, de modo
que os alunos possam desenvolver lagos mais prazerosos e
longevos com esporte. E obvio que com isso ndo estamos que-
rendo dizer que a escola deve se tornar um espago de treina-
mento, mas que os professores podem mobilizar elementos
que auxiliem na aproximagio dos alunos com o esporte. A

propésito, esse seria um interessante problema de pesquisa.

CONCLUSOES

Apés o levantamento e andlise dos dados, verificou-se que
ambientes sistematizados de prética, em especial, aqueles que
visam performance, habilitam o sujeito a expandir os seus
niveis de motivagio esportiva. Por outro lado, na contramio
desse comportamento, a0 perscrutar outros espagos como a
escola e locais recreativos de pritica, esses visivelmente nio
exibem niveis préximos de motivagio em relagio ao treina-
mento. De modo geral, os dados apontam que a disciplina
de Educagio Fisica nio tem criado climas motivacionais
amplamente imersivos e aderentes a0 menos para a reali-
dade investigada.

Dessa forma, se a disciplina de Educagio Fisica nao tem
conseguido preservar elevados niveis motivacionais para as
préticas motrizes, isso sugere que o desenvolvimento da dis-
ciplina deve ser repensado, uma vez que a Educacio Fisica
possui uma importante missdo, qual seja, ajudar os indivi-
duos a construirem as suas autobiografias de movimento que
continuardo a ser prescritas e escritas apds os agentes encer-
rarem as suas trajetérias escolares. Tal por isso, a disciplina
tem fungdo vital no espago escolar, porque a partir dela, os
escolares podem ser impelidos a construirem uma relagio
mais agraddvel, harménica e de identificagio com o movi-
mentar-se. Mas mesmo diante desse importante papel, por
que ainda, em muitos contextos, principalmente na educa-
¢do publica brasileira, a Educagio Fisica ainda ressente de
problemas e tem encontrado dificuldades para justificar sua
relevincia no tecido escolar e social?

Seria a falta de maiores investimentos na infraestrutura
e na ofertabilidade de equipamentos os fatores limitantes
para a desenvolvimento da 4rea na escola? Ou ainda, o pro-
blema seria exclusivamente de ordem pedagégica, de modo

“Para Pierre Bourdieu, entre os modelos de capital, talvez o mais relevante seja o capital econémico: “[...] o capital econémico é a espécie dominante, em relacdo
ao capital simbdlico, ao capital social e mesmo ao capital cultural” (Bourdieu, 1990, p. 133), pois a influéncia desse capital é capaz de associar outros tipos,
ou seja, ele tem os recursos necessarios para gerir racionalmente e relacionalmente outros trunfos. Subjacente a essa compreensdo dos capitais, destaca-se
também o habitus de classe, aquele incorporado por exemplos de conduta e correcdes dos adultos frente as criancas, um superego mais estavel e duradouro,
modificado e aprimorado ao longo da vida, em outras palavras, aquele habitus gerado diretamente no ambiente familiar. Isto é, a hipdtese é que alunos da
educacdo privada, como detentores de mais capitais, sobretudo econémico, teriam a sua disposicdo uma melhor estrutura para criar um habitus esportivo, tanto
fora como dentro da escola, por isso poderiam evidenciar niveis motivacionais mais intensos quando comparados com alunos da escola publica. Ver: Bourdieu,

P. (1990). Coisas ditas. Sao Paulo, Brasiliense.
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que os professores da educagio bdsica seriam os culpados —
como alguns grupos costumam apontar para reduzir o peso
da critica sobre seus programas de pesquisa — por nio sabe-
rem fazer funcionar as proposi¢oes aventadas nos documen-
tos normativos ou teorias produzidas pelos ditos especialis-
tas da 4rea? Ou o inverso, ndo ser-lhe-iam os intelectuais da
“torre de marfim” os verdadeiros culpados por produzirem
respostas com pouco grau de correspondéncia a realidade dos
sujeitos, que de algum modo ressoa na forma com que a dis-
ciplina é conduzida na escola? E, por fim, longe de esgotar
todos os questionamentos, serd que a Educacio Fisica bra-
sileira enquanto licenciatura ndo tem seguido agendas que
ndo seria escopo de atengdo da drea e por isso tem deixado a
desejar no que concerne os reais objetivos da disciplina? Por
ora, s6 nos cabe indagar e ensejar que pesquisas vindouras
respondam tais questionamentos.
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Acute physiological responses during a
Brazilian endurance triathlon race

, Eduardo Borba Neves? @, Wagner Romao' @, Antony Santos' @,
, Thiago Dias' @, Marcio Sena*® @, Marcos Dias Pereira* @, Guilherme Rosa” @,
Rodrigo Vale®

Triathlon is one of the most flourishing sports in the world. This study aimed to analyze the acute effects of physiological markers
and subjective perception variables in amateur trained athletes. Participated in the present study 8 male endurance triathletes
with race experience. The injury markers and oxidative stress parameters were investigated in the blood plasma and measured at
baseline and post-race. Heat, comfort, and humidity perception, and Borg ratings of perceived exertion were measured during
the baseline, transition area, and post-race. Descriptive and inferential statistics were used with significance set as p<0.05. The
variables of injury and muscle fatigue presented a significant increase comparing the baseline and post-race data, CK (p= 0.005;
d=5.7), LDH (p= 0.004; d= 1.3) and lactate (p< 0.001; d=7.2). It was observed a significant increase in CP (p= 0.021; d=2.2) and a
significant decrease in DPPH (p= 0.002; d= -1.4) in post-race, no significant changes in LP (p= 0.217; d= 0.6) and TT (p= 0.881; d=
-0.1) oxidative stress markers was verified. A significant increase (A% = 30.95, p = 0.001; d = 6.8) was observed in urine temperature
and color (range [1-7], p = 0.039). Even with the significant increase in fatigue, with a significant increase in the injury markers,
oxidative stress markers suggested a good antioxidant defense. It was observed an increase in exertion and heat perception, as
well as a reduction in heat comfort and skin wetness.

KEYWORDS: athletic performance, physiology, biochemistry.

INTRODUCTION

Triathlon is one of the most flourishing sports in the world.
'The only to mix three different sports (swimming, cycling and
running) with different races and distances: short distance
(750m, 20km, and 5km); Olympic distance (1.5km, 40km,
and 10km); half distance (1.9km, 90km, and 21.1km) and full
distance (3.8km, 180km, and 42.2km)(Olcina et al., 2018).

Compared to individual sports, the great challenge in
triathlon is integrating three distinct modalities that differ
from the others in duration, exercise mode, limb movement
patterns, and main muscular groups (Sleivert & Rowlands,

1996).The success in triathlon has been related to the specific
performance of each sport (swimming, cycling, and running)
and its technical and/or tactical approaches during the race(O-
foghi, Zeleznikow, Macmahon, Rehula, & Dwyer, 2016).
The triathlete level performance depends on several fac-
tors (anthropometry, physiology, biomechanics, nutrition,
or environmental conditions) (Olcina, et al., 2018). As it is
performed outdoors, environmental aspects also influence
the effort perception and thermal load, affecting the perfor-
mance during the race (Logan-Sprenger, 2019). The influ-

ence of the environment is, in general, a growing reflection,
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Physiological responses during triathlon race

and it is often neglected even though environmental stress
can have a considerable impact on performance and safety
(Whyte, Loosemore, & Williams, 2015).

Effectively, among environmental factors, the amount
of water vapor in the air (absolute humidity) generates a
great influence because the pressure gradient of the water
vapor between the skin and the environment leads to cool-
ing through evaporation by sweating (Wenger, 1972). The
temperature and air velocity (for example, relative wind) are
other contributors to the total heat exchange, in addition to
radiant heat (Pezzoli, Cristofori, Moncalero, Giacometto,
& Boscolo, 2013). Consequently, the clothes used modify
the heat exchange rate, which is a preponderant factor for
cooling through perspiration (Brocherie, Girard, Pezzoli, &
Millet, 2014).

More recently, total body mass and body surface were
clearly identified as important independent factors on ther-
moregulated results during exercise (Cheuvront & Haymes,
2001; Neves, Salamunes, de Oliveira, & Stadnik, 2017).
Long-distance runners showed higher evaporative heat loss
when the ambient temperature increased. Consequently,
neglecting the body composition led to an underestimation
of the restricted evaporation stress. All these characteristics
can lead to diseases caused by heat, such as heat exhaustion
(Armstrong et al., 1996).

However, most triathletes own and wear new wearable
technology during racing and training that allow the ath-
letes to track time, distance, speed, pace, heart rate, power
output, and many other variables. This technology could
produce information on physical performance-related vari-
ables with physiological measurements during each of the
three modalities of an actual race. This can improving abil-
ity to determine factors associated with race total time(-
Buckingham, 2018).

Furthermore, endurance exercises increase cytokine
responses and reactive oxygen species (ROS) production. In
these cases, antioxidant defenses are mostly required to pro-
tect the body cells from oxidative damage (Mrakic-Sposta et
al., 2020). These biochemical responses in endurance activ-
ities are important to understand the physical performance
during a competition (Santos, Neves, Fortes, Martinez, &
Junior, 2018) and can serve as a basis for the development
of training programs for the triathlon. From the material
published on the triathlon modality, no study was found
that involved a set of environmental, biochemical, and sub-
jective variables in relation to the acute effects of triathlon
competition. Thus, the aim of this study was to analyze the
acute effects of the endurance triathlon race on physiolog-

ical markers and subjective perception variables in athletes.
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METHODS

Participants

Participants were selected among places of triathlon training
in Rio de Janeiro city, and consisted of 8 male triathletes, age
between 25 and 39 years-old, with race experience and a week
training volume of six days per week and three hours per day.

To be included in the study, participants should: no appar-
ent risk factors that could prevent their participation in the
study according to the Risk Stratification Criteria of the
American Heart Association — AHA(ACSM, 2014), trained
male athletes who used to compete in standard (Olympic) and
endurance (long-distance) at least one year; age between 25
and 39 years, who trained regularly and answered the Par-Q_
questionnaire negatively (ACSM, 2018).

The study adopted the following exclusion criteria: ath-
letes who did not finish the race; who used some medicine or
substance which could influence the blood sample; who lost
one of the data collection moments; who presents pathol-
ogy or muscle articular injuries, or others clinic scream that
could influence the results and performance.

'The sample size was estimated by the G Power 3.1 software.
As input, were informed to Test family: F tests; Statistical
test: ANOVA: repeated measurements, within factors, effect
size = 0.5, o = 0.05, power (13 err prob) = 0.95, number
of groups = 1, number of measurements = 4 and correlation
coefficient among repeated measures = 0.5.The G Power 3.1
estimated the need for a total of 10 individuals.

Atthe end of the sampling process, the study had 10 volunteers,
but two athletes dropped out of the study due to personal reasons.
'Thus, the sample consisted of 8 participants that completed the
study. The participants signed an informed consent document to
participate in research involving human subjects according to the
Declaration of Helsinki (WIMA, 2014). The research project was
also approved by the Ethics Committee in Research Involving
Human Beings of the Galedo Air Force Hospital, Rio de Janeiro,
Brazil, under protocol number (77577617.6.0000.5250).

Triathlon race’s data collection

The data collection was realized during the Triathlon
Endurance 2017 race of UFF Rio Triathlon circuit, in Recreio
dos Bandeirantes, Rio de Janeiro City, Brazil. Table 1 shows the
Triathlon race’s structure and the measurements carried out.

The baseline data collection occurred from 5:30 a.m. to 6
a.m. The triathlon race started at 6:50 a.m., and the post-race
data collection occurred between 10 and 11 a.m., according to
the total race time of each athlete. The minimum and maxi-
mum duration of the first transition was 3 and 5 minutes, and

in the second transitions was 1 and 3 minutes, respectively.
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Table 1. The Triathlon race's structure and the measurements carried out

Moment Measurements

Baseline

Blood markers: creatine kinase (CK), lactate dehydrogenase (LDH), lactate, oxidative stress (Lipid
peroxidation (LP), carbonylated proteins (CP), a-diphenyl-B-picrylhydrazyl (DPPH), total thiols (TT)),
dehydration level, RPE Borg (0-10), Heat comfort, Skin wetness, Heat perception, Dry bulb globe
temperature (C°), Wet bulb globe temperature (C°), Ocean temperature (C°), Relative Humidity (%)

Swimming 1,5km

12 Transition

RPE Borg (0-10), Heat comfort, Skin wetness, Heat perception, Dry bulb globe temperature (C°), Wet bulb
globe temperature (C°), Relative Humidity (%)

Cycling 60km

2° Transition

RPE Borg (0-10), Heat comfort, Skin wetness, Heat perception, Dry bulb globe temperature (C°), Wet bulb
globe temperature (C°), Relative Humidity (%)

Running 15km

Post-race

Blood markers: creatine kinase (CK), lactate dehydrogenase (LDH), lactate, oxidative stress (Lipid
peroxidation (LP), carbonylated proteins (CP), a-diphenyl-B-picrylhydrazyl (DPPH), total thiols (TT)),
dehydration level, RPE Borg (0-10), Heat comfort, Skin wetness, Heat perception, Dry bulb globe
temperature (C°), Wet bulb globe temperature (C°), Relative Humidity (%)

Experimental procedures

Body composition and estimate maximum oxygen con-
sumption (VO2max.) were measured in the Physical Education
College of Brazilian Army (EsEFEx) laboratories.

Body mass was measured using a 150kg capacity scale
with 100 g accuracy. Height was measured using a Filizola®
(Brazil) stadiometer. It was used the procedures recom-
mended by the International Society for the Advancement
of Kinanthropometry — ISAK. Body Mass Index (BMI) was
calculated by the ratio of body weight and the square of the
height (kg/m?). The Jackson and Pollock protocol was used
to assess body fat percentual (Jackson & Pollock, 1985).

The VO2max. was estimated by treadmill ergometric
ramp protocol by ACSM (ACSM, 2018). Three minutes
warm up to 9.0 km/h. Specific part increasing 0.5 km/h to
every 30 seconds and 3 minutes cool down in 40% of maxi-
mum speed following American Heart Association recom-
mendations (ACSM, 2014). The variables measured during
the test were heart rate (HR) using HRM-Run™, HRM-
Tri™, or HRM-Swim™ cardiac monitor, connect by pulse
GPS Forerunner 920XT; Borg ratings of perceived exertion
(RPE Borg (Borg, 2000). The temperature (T) and relative
humidity (RH) were controlled in the lab (T=20,6°; RH=62%)
following the recommendation of ACSM (ACSM, 2018).

One week before the triathlon race, these variables were
collected to characterize the triathlon athletes’ fitness level,
which participated in the present study.

Physiological markers
Blood markers of creatine kinase (CK), lactate dehydro-
genase (LDH), lactate, oxidative stress (Lipid peroxidation
(LP), carbonylated proteins (CP), a.-diphenyl-B-picrylhydra-
zyl (DPPH), total thiols (T'T)), and dehydration level were

collected in two moments: baseline and post-race. These two
moments of data collection were determined not to affect the
athletes’ performance and race time. Blood samples were col-
lected using mineral-free needles (25 X 0,7 mm), the blood
samples (14 ml) of the individuals were collected by the cubital
vein, with the individuals remaining in a seated position in a
tent. Mineral-free vacuum tubes and gloves were used, and the
samples were transported to the laboratory for atomic absorp-
tion analysis and chemiluminescence immunoenzymatically
assay to measure the serum levels concentrations(Marshall,
Lapsley, Day, & Ayling, 2016). The automated biochemical
Analyzer of the BT 3000 brand, manufactured by the com-
pany Wiener Lab. The recommendations of the commercial
Kit (Wierner Lab.). The analysis procedures were performed
in duplicate to confirm the results obtained.

After completion of all blood sample analysis procedures,
the leftovers of laboratory samples containing blood were
discarded in accordance with ANVISA legislation - RDC
306 of December 7, 2004, which provides on the technical
regulation for waste management of health services.

Urinary and dehydration level. The urine collection of
each volunteer was collected pre and post-race to com-
pare to urine color index and analyzed the temperature and
gravity of urine by the digital refractometer model RTD-95
(Instrutherm Ltda) measured (Minton, O’Neal, & Torres-
McGehee, 2015). These two moments of data collection
were determined not to affect the athletes’ performance and
race time. The amount and type of liquid ingested by each
athlete during the competition were free but controlled and
measured at the end. Thermal stress control was registered
using model TGD 400 (Instrutherm). The body mass before
and using only underwear and all the athlete’s clothing and
accessories was also measured. For this measurement, it was
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used the balance Filizola ® Model PL 2007. The following

equations were used:

Sweating rate = total body mass € baseline

(1)

- total body mass postrace

total sweat loss
Estimated sweating rate = — )
exercise time € hours

Subjective perception variables

The thermal perception was measured by heat (score 1 to
7), comfort (score 1 to 6) and humidity (score 1 to 7) per-
ception (Ackerley, Olausson, Wessberg, & McGlone, 2012),
and the CR10 Borg Rate Perceived Exertion (RPE Borg),
with a score between zero and 10 (Borg, 2000) was measure
before the race, during transitions moments and post-race
(Table 2). The researcher showed the printed visual analog
scales for assessing thermal perception in different environ-
ments (Leon, Koscheyev, & Stone, 2008) at the moments
described above. For the overall reliability, Cronbach’s alpha
value was 0.80, suggesting a normal distribution of the data
and satisfactory internal consistency level (Taber, 2018).

Statistics

'The statistical procedures were processed with the Statistical
Package for the Social Sciences software (IBM SPSS Statistics 23,
Chicago, USA). Descriptive statistics were applied to deter-
mine the mean, standard deviation, minimum and maximum
values. The Shapiro-Wilk (SW) test was used to verify the
normality of data. Paired Student’s t-test was used to analyze
the intragroup comparisons to physiological and biochemical
variables on baseline and post-race. Freedman's ANOVA fol-
lowed by Post Hoc of Dunn was used to compare the scores of
CR10 Borg, Heat comfort, Skin wetness, and Heat perception
on different moments (Baseline, 1a transition, 2a transition,
and Post-race). The effect size of Cohen (&) was measured to
analyze the magnitude of a treatment effect. It was classified
into small (4 < 0.2); medium (0.2 < 4 < 0.79) and large (4 2
0.8) (Cohen, 2013). The significance level was p<0.05.

RESULTS

'The mean age of the triathlon athletes was 32.88+4.31years
old (SW p=0.429), presented a total body mass of 78.46x8,10
kg (SW p=0.972), body fatness of 6.70+0.93 % (SW p=0.163),
and maximum oxygen consumption of 69.61+3.81 mlO2/
kg/min (SW p=0.223). During the triathlon race, the ocean
temperature remained at 18 ° C and the relative humidity at
60%. There was a variation between the ambient tempera-
ture (15.9 - 22.6 ° C) and the heat stress (15.9 - 23.2 ° C).
No change in the relative humidity was observed. It could
be observed in Table 2 the heat, environmental, and exer-
tion perception and data collect during the Triathlon race.

It was observed a significant increase in RPE Borg on 12
transition (p< 0.001; d= 18.6), 2° transitions (p< 0.001; 4=
18.9) and post-race (p< 0.001; 4= 21.4). There was a signifi-
cant increase in baseline heat comfort to post-race (p= 0.013;
d=2.4) and in the 12 transition to post-race (p= 0.007; d=
4.1). Skin wetness baseline presented a significant increase to
12 transition (p< 0.001; @= 13.2) and to post-race (p< 0.001;
d=10.0). And the baseline Heat perception showed a signif-
icant increase to post-race (p< 0.001; d= 6.6).

'The Figures 1 presents blood markers of CK, LDH and
lactate of sample. The variables of injury and muscle fatigue
CK (p=0.005; 4= 5.7), LDH (p= 0.004; = 1.3) and lactate
(p< 0.001; 4= 7.2) presented a significant increase compar-
ing the baseline and post-race data.

'The Figures 2 presents blood markers of oxidative stress
(Lipid peroxidation (LP), carbonylated proteins (CP), o-di-
phenyl-B-picrylhydrazyl (DPPH), and total thiols (T'T) of
sample. It was observed a significant increase in CP (p=0.021;
d=2.2) and a significant decrease in DPPH (p= 0.002; 4=
-1.4) in post-race. No significant changes in LP (p= 0.217;
d=0.6) and TT (p= 0.881; d= -0.1) oxidative stress markers
variables was verified.

Table 3 presents the dehydration levels comparing baseline
and post-race. A significant increase (A% = 30.95, p = 0.001;
d = 6.8) was observed in urine temperature and color (range
[1-7], p = 0.039). However, urine gravidity did not change
(A% =0.00, p = 1.000). The mean race time was 3.64 + 0.407

hours, which was within the maximum time for a race with

Table 2. Exertion, heat, and environmental subjective perception scales of the participants.

Variables (scale) Baseline 12 Transition 2°Transition Post-Race
RPE Borg (0-10) 0.13+0.35 6.63+1.77* 6.75+1.16* 7.63£2.07*
Heat comfort (1-6) 2.38+0.74 2.25+0.46 3.00+1.41 4.13+1.25%#
Skin wetness (1-7) 1.13+0.35 5.75+£1.16* 3.88+0.99 4.63+0.74*
Heat perception (1-7) 2.50+0.53 3.63+1.06 5.00+1.31 6.00+£0.53*

* p<0.05 to Baseline; # p<0.05 to 12 Transition.
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its characteristics, 5.30 hours. The mean sweating rate was was observed between the Environmental Perception Scales

1925.0 £ 919.27 mL, and the estimated sweating rate (mL/h)
was 545.0 £ 0.293, which represents approximately 2 kg of

and Ambient Temperature and the athlete’s performance.

weight loss during a test. No significant correlation (p <0.05)

Figure 1. Blood markers of CK, LDH, and lactate of te participants.
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Figure 2. Blood markers of oxidative stress (Lipid peroxidation (LP), carbonylated proteins (CP), a-diphenyl-B-picrylhydrazyl
(DPPH), and total thiols (TT) of the participants.

Table 3. Dehydration level of the participants

Baseline (Mean =+ SD) Post-race (Mean = SD) A% (p value)

Urine temperature 18.08 + 0.84 23.75 + 2.06* 30.95 (p=0.001)
Urine gravidity 1.337 £ 0.004 1.337 £ 0.002 0.00 (p=1.000)
Urine color (mode) 1 7* 85.70 (p=0.039)
Hematocrite (%) 45.61 45.77 0.36 (p=0.801)

* significance level (p<0.05)
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DISCUSSION

'The participants presented an excellent body composition
and aerobic fitness within their respective reference (ACSM,
2014).This fact may have contributed to the accomplishment
of the race within the deadline stipulated by the organiza-
tion of the event (5.30 hours), where the mean race time was
3.64 + 0.41 hours (Dengel, Flynn, Costill, & Kirwan, 1989;
O’Toole & Douglas, 1995).

It was observed the increase of effort perception and heat
perception with the reduction of heat comfort and skin wet-
ness in the present study. The same tendency to increase the
perceived effort as the triathlon race progresses occurred in
a study with twelve triathlon athletes in an Ironman race
(Puggina, 2008). The association between the increase of effort
perception with the reduction of heat comfort is explained
due to the increase of the body temperature as a result of
the physical activity (McArdle, Katch, & Katch, 2016). The
increase in the heat perception during the race, even with
the ambient temperature beneath the values considered for
heat stress (23.7°C), is related to the stress of the exercise
and thermoregulation (Ackerley, et al., 2012).

'The greatest risk for heatstroke occurs during prolonged
high-intensity exercise when the wet-bulb temperature exceeds
28°C (ACSM, 2014). According to the heat index related to
heat sensation, alert descriptions, and recommended sports
activities, warm temperatures between 18-24°C require pre-
cautions, hot temperatures between 24-28°C require extreme
caution, and very hot temperatures above 28°C are danger-
ous (Brocherie & Millet, 2015).

In our study, the ambient temperature (15.9 - 22.6 °C) and
the heat stress (15.9 - 23.2 °C) were below it, so the athletes
were exposed to no thermal stress risks. Endurance perfor-
mance during whole-body exercise is known to be impaired
in the heat, and that subjective thermal strain is an important
and independent mediator of the heat-induced impairment
in endurance performance (Van Cutsem, Roelands, De Pauw,
Meeusen, & Marcora, 2019). Triathletes with hyperthermia
during the marathon of Ironman World Championship in
Kona run more slowly (Olcina, Crespo, Timén, Mjaanes, &
Calleja-Gonzilez, 2019).

Regarding the blood markers, the CK, LDH, and lac-
tate presented a significant increase comparing the baseline
and post-race data. A similar study with 23 athletes who
completed the Ironman in Johannesburg (1983) presented
a significant increase in CK activity post-race and changes
in other biochemical indicators such as glucose, fatty free
acids, and lactate (Van Rensburg, Kielblock, & Van der
Linde, 1986). 1t was also observed in a 70.3 Ironman race, an
increase of CK and LDH post-race in 12 volunteer athletes
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(Puggina, 2008). Another study performed with 12 athletes,
similar to Ironman, presented a high activity of LDH post-
race (Margaritis, Tessier, Verdera, Bermon, & Marconnet,
1999). It was noticed the oxidative damage, inflammation,
and increase of CK and LDH (Clifford et al., 2016) even in
different race distances.

Olcina et al. (2018) reported a significant change in blood
variables after the Olympic triathlon race as the muscle
damage caused by an increase in blood levels of LDH and
CPK. However, the increases observed were lower than in
others races due to the distance and duration of the olympic
race. These data suggest that muscle damage occurs after the
Olympic distance triathlon but less than in triathlons of lon-
ger distances (Olcina, et al., 2018). In our study, the distances
of endurance triathlon race were higher (1.5 km swimming,
60km cycling, 15 km running).

The tissue damage most common causes are neutrophil
infiltration, calcium ion imbalance, free radical production,
and excretion of cytokines (Withee et al.,2017), and the anti-
oxidant defenses of the body are usually adequate to prevent
substantial tissue damage (Cooper, Vollaard, Choueiri, &
Wilson, 2002). Other factors are also associated with physical
exercise, such as tissue inflammation. This factor can lead to
oxidative stress and contribute to performance loss, fatigue,
and muscle injury(Petersen & Pedersen, 2005). Moreover, the
high-volume and high-intensity training combined with the
emotional and physiologic stress caused by the competition
could influence the immunological and hormone responses
(Olcina, et al., 2019).

Usually, the antioxidant system is not enough to elim-
inate oxidative damage during and after exercise, although
the body’s complex antioxidant defense system (Pinho et
al., 2010). Oxidative damage in exercise depends on its type
and intensity. However, studies have shown that endurance
training improves antioxidant defense as well as oxidative
capacity in skeletal muscle (Pereira, Rosa, Safi, Bechara, &
Curi, 1994). The markers of oxidative stress in our study sug-
gested a good antioxidant defense.

Cutter at al. (2019) evaluated the effects of strenuous
exercise and the risk of oxidative stress in eleven well-trained
triathletes scheduled to compete in the Full Ironman Placid
or Ironman Placid Half for summer 2017 and summer 2018.
'The athletes who completed the full Ironman triathlon expe-
rienced increased amounts of oxidative stress denoted by the
elevated cortisol levels, increased 8-oxo-dG concentrations,
and increased ROS concentrations (Cutter, Cruz, Cristall
111, Lacey, & Julian, 2019). In the present study, the signifi-
cant increase in CP and decrease in DPPH post-race and no

significant changes in oxidative stress markers LP and T'T
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seems to contribute to the idea of improvement of antioxi-
dant defense as triathlon training adaption.

A systematic review and meta-analysis that aimed to
identify biomarkers associated with altered exercise perfor-
mance following intensified training concluded that many
biomarkers were altered with intensified training but notin a
manner related to changes in exercise performance(Broche-
rie & Millet, 2015).

Kim et al. (2018) reported that the high-intensity long-
term aerobic exercise triathlon leads to temporary weight
loss, DNA damage, and muscle damage after the race and
such changes are affected by exercise duration and intensity.
Furthermore, during these changes, the defense mechanisms
to protect against DNA and muscle damage, such as anti-
oxidant defenses, may also occur during recovery and race
(Kim et al.,2018). Seems to exist a dose-response relationship
between adaptations of antioxidant enzymes and responses to
ultra-endurance exercise, related to volumes and intensities
of activity associated with ultra-endurance training confer
protection against increases in free radical damage, resulting
in improved oxidative balance (Acketley, et al., 2012). We
could also observe in our study the improvement of endur-
ance training in the antioxidant defense.

Other relevant data, the total body mass of the triathletes
in our study reduced by approximately 2 kg, characterizing
dehydration. The effects of dehydration can occur even with
a moderate reduction in total body mass (1-3%)(Armstrong,
Costill, & Fink, 1985). Dehydration between 1.9 and 4.3%
of total body mass can reduce resistance by 22-48% and
VO2max by 10-22% (Whyte, et al., 2015). Moreover, there
is an increased risk of heat illness if the exercise is performed
in a state of dehydration (Mello, 2018).

Although the urine density values did not change, they
were above the pre-test reference values, however, these val-
ues did not suffer a significant change in the post-test. While
a significant increase in color was observed post-race, char-
acterizing as “very dehydrated”, even with an orientation of
free hydration during the race. It is an important alert that
can compromise the performance. James et al. (2019) stated
that hypohydration seems to impair endurance performance
through a combination of mechanisms, driven by hypovo-
lemia and these physiological and perceptual responses due
to the increased perception of effort compromising the per-
formance (James, Funnell, James, & Mears, 2019). So, ath-
letes’ health and performance are dependent on avoidance
of performance, limiting hypohydration or overhydration
(Hoffman, 2019).

It can be highlighted that the triathlon is a single modal-

ity and not as the sum of three distinct sports modalities,

and the present study demonstrated the impact of an endur-
ance triathlon race on physiological markers and subjective
perception variables in amateur triathletes. The limitations
are the small number of participants because most of the
selected athletes were not volunteers, assuming that the study
protocol could influence their race performance. It was not
controled the daily activities, the total amount of training,
and sleeping hours during the week race. Furthermore, for
future research, it is suggested a larger sample and evaluate

other types of triathlon race, like Ironman.

CONCLUSIONS

It can be concluded that the acute effects of the endur-
ance triathlon race on variables of injury and muscle fatigue
presented an increase comparing the baseline and post-race
data. The same behavior was observed in carbonylated pro-
teins (CP), o-diphenyl-B-picrylhydrazyl (DPPH), and a
decrease in a-diphenyl-B-picrylhydrazyl (DPPH).

Regarding the subjective perception variables, a signifi-
cant increase in RPE Borg was observed along the moments
of the race. There was an increase in heat comfort and heat
perception in post-race compared with baseline.

'The knowledge produced in this study can be applied in a
practical way to control training intensity (training load con-
trol) and as a reference of these biomarkers for the modality.
It can be recommended: hydration mainly after swimming
and during cycling due to the masking of the thermal sen-
sation at these times; active recovery with the bicycle on the
roller or light running is recommended for better post-race
enzymatic recovery; and application of recovery scales and
late muscle pain, as well as the reduction of the total training
volume, when the biochemical markers of injury and tissue

inflammation are elevated after the competition or training.
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O papel dos instrutores de fitness na adesao
a pratica de exercicio fisico em Portugal: a
importancia dos comportamentos de suporte e
dos climas motivacionais

Fitness instructors role on exercise adherence in Portugal:
the importance of need-supportive behaviors and motivational climates

Filipe Rodrigues'*** ©, Diogo Monteiro** @, Diogo Teixeira>® @, Luis Cid'?

O presente estudo avaliou o efeito dos comportamentos interpessoais e dos climas motivacionais dos instrutores na adeso futura a pratica de
exercicio fisico. Para dar resposta a este objetivo, realizaram-se dois estudos com duas amostras independentes: no primeiro, analisou-se o efeito
dos comportamentos de suporte e de frustracdo nas necessidades psicoldgicas béasicas e a sua associagdo com a adesdo; no segundo estudo,
examinou-se o efeito dos climas motivacionais com envolvimento para a tarefa e para a ego nas necessidades psicoldgicas basicas, sendo estas por
sua vez associadas a adesdo a pratica de exercicio fisico. Foram recolhidos dados de praticantes de atividades fitness inseridos em diversos ginasios
e health clubs em Portugal. Os resultados evidenciaram uma associagdo positiva entre os comportamentos de suporte, e do clima motivacional com
envolvimento para a tarefa, e a satisfacdo das necessidades psicoldgicas basicas. As necessidades psicoldgicas basicas por sua vez encontram-se

associadas de forma positiva e significativa com a ades&o a prética. Pelo contrério, os comportamentos de frustracdo apresentam uma associa¢do

RESUMO

negativa com as necessidades psicoldgicas basicas e o clima motivacional com envolvimento para o ego nédo apresenta nenhuma associagdo com
as necessidades psicoldgicas basicas. Em suma, os resultados demostram claramente uma associacdo entre a forma como o instrutor de fitness
é percecionado pelo praticante e o nimero de acessos que o praticante terd nos seis meses seguintes ao do momento de avaliagdo inicial. Assim
sendo, os profissionais de exercicio fisico tém uma capacidade consideravel de influenciar positivamente a adesdo do praticante, ao criarem um
ambiente de suporte durante a sessao de treino.

PALAVRAS-CHAVE: exercicio fisico; comportamentos interpessoais; climas motivacionais; ades3o.

The present study aimed to examine the association between fitness instructors’ interpersonal behaviors and motivational climates and exercise
adherence. Two studies were conducted: in the first study, the effect of need-supportive and need-thwarting behaviors on basic psychological needs,
and consequently on exercise adherence was analyzed; in the second study, the effect of ego and task-involving motivational climates on basic
psychological needs, and consequently on exercise adherence was examined. Data was collected from several exercisers engaged in fitness activities
in several gym and health clubs in Portugal. The results showed a positive association between need-supportive behaviors, task-involving climate, and
basic psychological needs. These needs were respectively positively and significantly correlated with exercise adherence. Contrarily, need-thwarting

behaviors displayed a negative, while ego-involving climates no association at all, with basic psychological needs. Overall, the data clearly shows

ABSTRACT

an association between the way the fitness instructor is perceived by the exerciser and the number of accesses that the exerciser will have in the six
months following the moment of the initial assessment. Therefore, fitness instructors have a considerable capacity to positively influence the exerciser’s
adherence, by creating a supportive environment during the training session.

KEYWORDS: exercise; Interpersonal behaviors; motivational climates; adherence.
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INTRODUCAO

A pritica regular e estruturada de atividade fisica tem
evidenciado , uma associagio positiva entre a pratica de ativ-
idade fisica e os beneficios fisicos e psicolégicos (Warburton
& Bredin, 2017; Warburton et al., 2006; Williamson &
Pahor, 2010). Contudo, a populagio portuguesa estd cada vez
mais sedentdria e fisicamente inativa, observando-se assim
um decréscimo nas ultimas décadas nos niveis de atividade
fisica, seja esta realizada em contexto recreativo ou desportivo
(Eurobarémetro, 2018). Em 2003, o Eurobarémetro (2003)
indicava que 60% da populagio portuguesa era fisicamente
inativa. Quando questionados “com que frequéncia pratica
exercicio fisico ou desporto?”, 68% dos portugueses em 2018
afirmava “Nunca” (Eurobarémetro, 2018).

Em 2010, 45% dos portugueses confirmou que realizava
atividade fisica de forma regular (Eurobarémetro, 2010).
Em 2014, voltamos a observar uma queda na percentagem
de praticantes de exercicio fisico ou desporto, onde 64% dos
portugueses inquiridos apontavam ser fisicamente inativos
(Eurobarémetro, 2014). Essa tendéncia veio a piorar, sendo
que no ultimo Eurobarémetro (2018),68% da populagio por-
tuguesa afirmava nio praticar exercicio fisico nem desporto.

Outros relatérios realizados em Portugal corroboram
com estes numeros. De facto, de acordo com o Inquérito
Alimentar Nacional e de Atividade Fisica (AINAF; Lopes et
al.,2016),em 2016 apenas 39% afirmavam praticar atividade
fisica, sendo a percentagem em 2017 significativamente infe-
rior, a0 qual apenas 27% confirmavam ser fisicamente ativo.
Estes ntimeros nio sdo distintos do Barémetro Nacional de
Atividade Fisica, conduzido pela Diregio Geral de Satude
(DGS,2017),demonstrando que apenas 40% dos portugueses
cumpria com os minimos relativamente as recomendagdes
para a pritica de atividade fisica. Estes nimeros demon-
stram uma clara tendéncia: a populagio portuguesa estd cada
vez mais fisicamente inativa. A percentagem da populagio
portuguesa que cumpre com as recomendagdes minimas de
atividade fisica para a obtengdo dos beneficios ¢ baixa, e este
nimero tem vindo a diminuir ao longo dos dltimos 20 anos.

Quando se pensa em atividade fisica estruturada, assume-se
os gindsios e os health clubs como um dos meios privilegia-
dos para este comportamento. De facto, dos portugueses que
afirmam praticar exercicio fisico ou desporto, os gindsios e
0s health clubs apresentam-se como um dos meios escolhidos
para esta pratica (Eurobarémetro, 2018). No entanto, diver-
sos relatérios tém evidenciando uma taxa de cancelamento
elevada (AGAP, 2020; 2018). Especificamente, a taxa de
cancelamento por parte dos praticantes inscritos em gind-
sios ou health clubs ronda os 60%-70% (AGAP,2018;2014).

Por outras palavras, significa que a cada 100 pessoas que se

inscrevem num gindsio, 60 a 70 dessas pessoas ird cancelar a
sua inscri¢do no gindsio ou Aealth club onde estava inserido
num periodo de um ano. Esta elevada taxa de abandono
demonstra claramente uma necessidade de serem realizados
estudos que analisem com detalhe as determinantes para a
pritica de atividade fisica neste contexto.

Nio obstante, a pouca literatura existente (Rodrigues
et al., 2019a; Teixeira et al., 2020) parece ser consensual no
que diz respeito as determinantes para a pratica de ativi-
dade fisica estruturada e regular em contexto de gindsios e
health clubs em Portugal: os fatores contextuais tais como as
abordagens feitas pelos técnicos de exercicio fisico, ou seja,
a forma como o praticante perceciona os comportamen-
tos e os climas por parte dos instrutores podera determinar
a continua prética de exercicio fisico, ou a sua desisténcia
(Rodrigues et al., 2020a). De facto, estudos a nivel nacional
tém corroborado com esta afirmagio, demonstrando o papel
preponderante dos instrutores de fitness no que diz respeito
aos niveis de autodeterminagio para a pritica de exercicio
fisico (Rodrigues et al., 2020b), bem como na redugio de
massa corporal (Silva et al., 2011), maiores niveis de diver-
timento (Rodrigues et al., (2019b) e melhoria de respostas
emocionais positivas (Teixeira et al.,2016). Estas evidéncias
foram recentemente discutidas numa carta ao editor escrita
por Teixeira et al. (2020) e demonstrando que: “Virios fatores
de natureza contextual. .. parecem contribuir para a experiéncia
subjetiva do praticante, sendo que este fator se tem evidenciado
nos iltimos anos como um importante preditor do comportamento
Sfuturo...” (pag. 4). Assim, para entender melhor o panorama
relativamente ao que o praticante vé e sente durante o seu
treino, deve-se ter em consideragio os quadros tedricos mais
contemporineos e proeminentes no que diz respeito 4 andlise
da pritica de exercicio fisico.

Entre os diversos quadros teéricos adotados no
estudo do comportamento humano e da motivagio, destaca-se
a Teoria da Autodeterminagdo (TAD; Ryan & Deci, 2017) e
aTeoria dos Objetivos de Realizagio (TOR; Nicholls, 1984)
pelos resultados robustos obtidos em diversos estudos empiri-
cos (Duda et al., 2013; Monteiro et al., 2018; Rodrigues et
al., 2019b; Teixeira et al., 2019). A TAD foca-se nos fatores
do contexto envolvente, fatores da personalidade, bem como
as causas e as consequéncias do comportamento autode-
terminado. Este modelo tedrico analisa e explica como as
determinantes motivacionais, tais como os comportamentos
interpessoais, poderdo ser responsaveis por resultados positi-
vos ou consequéncias negativas a nivel emocional, cognitivo
e comportamental (Ryan & Deci, 2017). Por sua vez a TOR
preocupa-se em compreender a capacidades das pessoas em

demonstrarem competéncia, conseguirem obter sucesso e/ou
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evitarem o fracasso. Assim, os climas motivacionais induzidos
pelas pessoas mais préximas poderio estar relacionados com
a forma como o individuo experiéncia a sua competéncia e a
sua busca por resultados positivos ou negativos em contextos
de realizagio (Duda et al., 2013).

De acordo com as evidéncias existentes (Roberts, 2012),
nio sio os comportamentos interpessoais e os climas motiva-
cionais que determinam de forma direta a realizagio (ou nio)
de um determinado comportamento. Por exemplo, ndo serd
a forma como praticante perceciona os comportamentos e os
climas do instrutor de fitness que determinard se este ou esta
pretende manter a sua frequéncia, ou se pretende desistir da
pratica (Rodrigues et al., 2020b). A relagio fatores contextuais
e consequéncias comportamentais sio mediadas pela satisfagio/
frustragdo das trés necessidades psicolégicas bésicas, inatas e
universais a todos os seres humanos, independentemente do
sexo, idade, raga, ou outras caracteristicas pessoais (Ryan &
Deci, 2017). Estes autores (Ryan & Deci, 2017) afirmam que
a satisfagdo das necessidades psicolégicas bédsicas de autono-
mia, competéncia e relagio concebe os nutrientes essenciais
e universais para a saide psicolégica e o desenvolvimento da
motivagio intrinseca. A autonomia representa a capacidade que
o individuo tem em regular o seu comportamento através das
suas préprias a¢des; a competéncia é definida pela capacidade
que a pessoa tem em ser eficiente na interagio com o meio
envolvente; e a relagio explica a necessidade que o individuo
tem em procurar e desenvolver relagées e ligagdes positivas e
afetos com as outras pessoas no contexto onde estd inserido/
inserida (Ryan & Deci, 2017). A satisfagio destas trés neces-
sidades determinard entdo, a regulagio do comportamento da
pessoa em que as pessoas tendem a participar mais em ativida-
des fisicas estruturadas. Por oposi¢io, quando estas trés neces-
sidades ndo sdo satisfeitas, ou até mesmo frustradas, o com-
portamento tende a ser regulado por forgas externas, sendo o
abandono ou niveis baixos de adesdo o resultado mais provével
(Rodrigues et al., 2018).

Tal como referido, a TAD contempla o contexto social
envolvente como preditor do comportamento humano, através
do seu efeito nas necessidades psicoldgicas basicas, do qual
os individuos estdo constantemente a extrair informagio a
partir das pessoas mais relevantes, de forma a interpretarem
os seus proprios comportamentos (Ryan & Deci, 2017). De
acordo com este modelo tedrico, os individuos podem perce-
cionar comportamentos de suporte e de frustracio, que terdo
um impacto diferenciado no que diz respeito as necessidades
psicoldgicas basicas de cada pessoa (Vaansteenkiste & Ryan,
2013). Quando as pessoas percecionam comportamentos
interpessoais de suporte (e.g., os instrutores de fitness dio aos
praticantes a oportunidade de escolber os exercicios/ treinos de que
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mais gostam, transmitem feedback eficiente e criam ligagées afeti-
vas e reais), as pessoas tendem a demonstrar elevados niveis de
satisfacdo das necessidades psicoldgicas bsicas, estando mais
predispostas a resultados positivos tais como niveis elevados
de divertimento durante a pritica de exercicio fisico e de res-
postas emocionais positivas (Moutdo et al., 2015; Rodrigues
et al., 2019; Teixeira et al., 2018a; Teixeira & Palmeira, 2016).
Contrariamente, ao percecionar e experienciar comportamen-
tos de frustragio (e.g., os técnicos ignoram o praticante, impoem
os seus comportamentos sobre estes, encaram o pmz‘imnte como um
ﬁm monetdrio ou manipulam 0 pmtimnte sem preocupagdo com o
bem-estar deste) os individuos tendem a manifestar ages menos
autodeterminadas, devido aos baixos niveis de satisfagdo e/ou
elevados niveis de frustragio (Warburton et al., 2019).

O mesmo acontece na associagio entre os climas motiva-
cionais com a satisfagio das necessidades psicolégicas bésicas.
Instrutores de fitness que adotam um clima motivacional com
envolvimento para a tarefa (e.g., faz uma avaliagio autorref-
erenciada, coloca énfase na tarefa e nio no resultado, foca-se no
crescimento individual), estio mais préximos de promoverem
a satisfacdo das necessidades psicolégicas bésicas por parte
do praticante, levando, consequentemente a maiores niveis de
adesdo (Klain et al., 2014; Alesi et al., 2019). Por outro lado,
quando os instrutores promovem uma clima com envolvi-
mento para o ego (e.g., quando os instrutores os comparam com
os pares, valorizam o status social, e focam-se nos resultados por
qualquer meio), estes tendem a experienciar menores niveis
de satisfagio das necessidades, evidenciando por conseguinte
menores niveis de persisténcia na pratica de atividade fisica
regular (Klain et al., 2014; Alesi et al., 2019).

Tomando em consideragio as evidéncias existentes, parece
existir uma associagdo positiva entre os comportamentos inter-
pessoais de suporte, o clima motivacional com envolvimento
para a tarefa, a satisfacdo das necessidades psicoldgicas bési-
cas e a adesdo a pritica de exercicio fisico. Contrariamente, o
efeito dos comportamentos de frustra¢io e de um clima com
envolvimento para o ego parecem apresentar um efeito nega-
tivo no que diz respeito a satisfagio das necessidades psicolégi-
cas basicas e consequentemente, & pritica regular de atividade
fisica estruturada. Apesar de existirem evidéncias que suportam
estas relagdes, existem ainda diversas lacunas que devem ser
colmatadas para que os investigadores, docentes e profission-
ais se tornem capazes de analisar em detalhe o fenémeno da
desisténcia-adesdo 4 prética de atividade fisica em particular
em gindsios/health clubs. Neste sentido, parece que até 4 data,
nenhum estudo comparou o efeito dos dois determinantes con-
textuais (i.e., comportamentos interpessoais e climas motiva-
cionais) nas necessidades psicol6gicas bésicas, e posteriormente

na adesdo a pratica de exercicio fisico,bem como as associagdes
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entre as determinantes motivacionais e o comportamento.
Nio obstante, sdo também escassos os estudos que tenham
analisado objetivamente a adesdo 4 pritica de exercicio fisico
em Portugal (e.g., Rodrigues et al., 2020b). Concretamente,
a maior parte dos estudos tém avaliado a prética de exercicio
fisico através de valores auto-reportadas (e.g., IPAQ), sabendo
antecipadamente que existe um viés e uma visdo tendenciosa
relativa ao volume e a intensidade do comportamento. Uma
revisdo sistemdtica analisou em detalhe a diferenca entre com-
portamentos auto-reportados e medidos de forma objetiva,
indicando que os estudos devem examinar de forma concreta
e objetiva o comportamento, dado nio existir nenhuma cor-
relagdo com questiondrios onde os individuos podem apontar
os valores “supostos” (Prince et al., 2020). Por dltimo, apesar
dos modelos sociocognitivos explicarem apenas 25% o com-
portamento (Hagger & Chatzisarantis, 2008), os préprios
autores afirmam que apesar deste valor ter um impacto baixo,
nio devemos colocar de parte o estudo do comportamento
humano usando estes modelos teéricos. Para além do referido,
estes autores apontam que devem ser realizados mais estudos
na compreensio dos fenémenos e determinantes adjacentes
a realizacio e manutengio de comportamentos sauddveis, tais
como a pritica de exercicio fisico. Assim, este estudo representa
um incremento significativo a literatura, pois parece ser dificil
examinar e criar protolocos eficientes, quando os nimeros de
pessoas fisicamente ativas tendem a diminuir, e o nimero de
estudos realizados em Portugal neste contexto é ainda escasso.

Tomando em consideragdo a literatura existente e todos
o0s pressupostos supramencionados, o objetivo deste estudo
foi analisar a associagdo entre os comportamentos interpes-
soais e os climas motivacionais, as necessidades psicolégicas
bisicas e a consequente adesdo a pritica de exercicio fisico
em contexto de gindsio e health clubs. Para dar resposta a este
objetivo, realizaram-se dois estudos: o estudo 1 consistiu na
andlise dos comportamentos interpessoais, enquanto que o
estudo 2 analisou os climas motivacionais como fatores con-
textuais determinantes das necessidades psicoldgicas bésicas
e a resultante adesdo 4 pratica de exercicio fisico.

ESTUDO 1
METODOS

Participantes
O estudo 1 consistiu em analisar o efeito da perce¢io dos
praticantes de exercicio fisico nos comportamentos interpes-
soais de suporte e de frustragdo nas necessidades psicolégicas

bisicas, e consequente na adesdo a pritica de exercicio fisico.

Para dar resposta a este objetivo, foram recrutados 437 (sexo
feminino = 235) praticantes de exercicio fisico em gindsios e
health clubs no norte de Portugal, na regiio do Minho e alto
Douro, com idades compreendidas entre 18 e 64 anos (M =
31.14; DP = 9.47). Estes praticantes tinham uma média de
experiéncia de prética de 40.34 (DP = 48.92) meses e uma
média de frequéncia semanal de 1.78 (DP = .98) treinos.
Relativamente as atividades, 55% estavam maioritariamente
envolvidos em atividades na sala de muscula¢io € os restan-
tes 45% realizavam com maior frequéncia aulas de grupo.

Procedimentos

Foram contactados diversos diretores técnicos e gestores de
gindsios e Aealth clubs do norte de Portugal. Apés explicagio
dos objetivos e aprovagio ter sido garantida, os investigadores
abordaram os potenciais participantes na zona de recegdo dos
gindsios e health clubs. Os potenciais participantes que con-
cordaram em participar voluntariamente no estudo, assinaram
individualmente um consentimento informado previamente ao
preenchimento dos questiondrios. Adicionalmente foi expli-
cado a todos os participantes os objetivos do estudo e foi-lhes
providenciada a informagdo de anonimato e livre participagio.

Todo o processo de recolha de dados esteve de acordo
com a Declaragio de Helsinquia e este estudo foi aprovado
pela comissdo ética do Centro de Investigagio em Desporto,
Satde e Desenvolvimento Humano (ref: UID4045/2020).
O tempo de aplicagdo dos questiondrios demorou aproxi-
madamente 25 minutos.

Instrumentos

Para medir os comportamentos interpessoais, utilizou-se
o Interpersonal Behavior Questionnaire traduzido e validado
para a populagio portuguesa praticante de exercicio fisico
(Rodrigues et al., 2019¢). Este instrumento ¢ composto por
24 itens, medindo a forma como o praticante perceciona os
comportamentos de suporte a cada necessidade psicolégica
basica (12 itens) e de frustragdo (12 itens). Os comportamen-
tos de suporte 4 autonomia, & competéncia e 4 relagio sio
agrupados num fator compdsito seguindo as recomendagdes de
diversos autores (Rodrigues et al.,2019d; Rocchi et al., 2016).

Para avaliar as necessidades psicoldgicas bésicas foi utlizada
a Basic Psychological Needs Satisfaction and Frustration Scale
validado no contexto do exercicio fisico na populagio portu-
guesa e foi usado para analisar o grau de satisfagdo das neces-
sidades psicolégicas basicas durante a prética (Rodrigues et
al., 2019d). Especificamente, utilizaram-se apenas os itens

relacionados com a satisfagio, nomeadamente a autonomia
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(4 itens), acompeténcia (4 itens) e a relagdo (4 itens). Os itens
sdo precedidos da afirmacio “quando pratico exercicio fisico”
ao qual os praticantes avaliam o grau de concordancia a cada
item. Estudos prévios suportam a validade da escala (Chen
et al., 2015; Rodrigues et al., 2019d).

A adesio foi medida com recurso aos registos eletréni-
cos dos gindsios e health clubs. Tomando em consideragio os
acessos semanais, somaram-se todas as entradas que o prat-
icante teve nos seis meses seguintes ao momento de aval-
iagdo inicial. Estudos prévios analisaram a adesdo de forma

semelhante (Rodrigues et al., 2019¢; Gomes et al., 2018).

Anélises estatisticas

Como analises preliminares, foram calculados os valores
da tendéncia central e de dispersdo, bem como os valores de
assimetria e curtose. Para aceita¢io de uma distribui¢io nor-
mal univariada, os valores de assimetria e de curtose devem
estar contidos entre -2/+2 e -7/+7, respetivamente (Gravetter
& Wallnau, 2014). Os coeficientes de fiabilidade compésita
foram calculados para examinar se os itens medem o fator
que pretendem medir, assumindo valores iguais ou superiores a
0.70 como aceitiveis (Raykov et al., 2015). Igualmente foram
calculadas as correlagbes bivariadas tomando em consider-
acio a magnitude dos intervalos propostos por Cohen (1988).

Numa segunda instincia, foi realizado um modelo de
equagdes estruturais, em fun¢do das recomendagdes propostas
por diversos autores (Byrne, 2011; Hair et al., 2019), através
do programa estatistico Mplus 7.4 com o recurso ao estima-
dor robusto da maxima verosimilhanga, dado ser o estimador
mais robusto contra a nio normalidade dos dados (Mdthen
& Muthen, 2010). O teste do qui-quadrado serd apresentado
por motivos de transparéncia, mas nio analisado nem inter-
pretado, dado ser sensivel 4 complexidade do modelo e ao
tamanho da amostra. Nesse sentido, foram utilizados e con-
siderados os seguintes indices de ajustamento para a aceita¢io
do modelo: Comparative Fit Index (CFI), Tucker-Lewis Index

(TLI), Standardized Root Mean Square Residual (SRMR),
Root Mean Error of Approximation (RMSEA) e o respetivo
Intervalo de Confianga a 90% (1C90%). No presente estudo,
foram adotados os valores de corte sugeridos por Hair et
al. (2019), nomeadamente: CFI e TLI > 0.90,e SRMR e
RMSEA <0.08.

RESULTADOS

Na tabela 1 é possivel observar que a percegio dos com-
portamentos de suporte e as necessidades psicolégicas basi-
cas apresentam valores acima do ponto médio das respetivas
escalas. Contrariamente, os comportamentos de frustragio
apresentam um valor inferior ao ponto médio da escala,
indicando que os participantes deste estudo valorizam mais
os comportamentos de suporte por parte dos instrutores de
fitness. Todas as varidveis apresentaram uma distribuigio
normal, uma vez que os valores de assimetria e curtose estdo
contidos dentro dos valores de corte. Os coeficientes de fiab-
ilidade compésita apresentam valores superiores a 0.70, evi-
denciando assim uma consisténcia interna ajustada. No que
diz respeito as correlacdes, as perce¢des de comportamentos
de suporte apresentam uma correlagdo positiva e significa-
tiva com as necessidades psicoldgicas bésicas e com a adesdo
ao exercicio fisico. A satisfagio das necessidades psicolégicas
bisicas apresenta uma associag¢io negativa e significativa com
a percegdo de comportamentos de frustragio e apresenta uma
correlagdo positiva e significativa com a adesdo a prética de
exercicio fisico. Para mais detalhes ver Tabela 1.

Relativamente ao modelo proposto, este apresentou um
ajustamento aceitdvel aos dados, tomando em consideragio
os valores de corte dos indices absolutos e incrementais:
[X2 = 272.303, gl = 146, p <0.001, CFI = .922, TLI = .908,
SRMR = 0.04, RMSEA = .042 (.034, .050)]. Na figura 1
estd representado o modelo estrutural, bem como valores
das regressdes entre as varidveis em estudo. De acordo com
os resultados, é possivel evidenciar que os comportamentos

Tabela 1. Estatisticas descritivas e correlagdes entre variaveis no Estudo 1

Correlacées

A C
Estudo 1 (n = 437)
1. Comportamentos de suporte 5.49 79 =16 -42 .80
2. Comportamentos de frustragéo 2.09 .83 .86 1.79 - 44x* 72
3. Necessidades Psicoldgicas Bésicas 4.09 .52 -45 .92 52** =27 .75
4. Adeséo futura 43.78 25.47 1.02 -54 Vil -.09* 25

Notas: M = Média; DP = Desvio Padrdo; A = Assimetria; C = Curtose; Coeficientes de fiabilidade compésita estdo na diagonal em italico; *

p <0.05** p <0.01.
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de suporte apresentam um efeito positivo e significativo na
satisfagdo das necessidades psicoldgicas bésicas, e um efeito
indireto igualmente significativo na adesdo a pratica de exer-
cicio fisico. Contrariamente, a percegio de comportamentos
de frustragio apresenta um efeito negativo e significativo na
satisfagdo das necessidades psicoldgicas bdsicas, e um efeito
indireto positivo e significativo na adesdo ao exercicio fisico.

ESTUDO 2
METODOS

Participantes

O estudo 2 consistiu em examinar o efeito da percego dos
praticantes de exercicio fisico sobre climas motivacionais com
envolvimento para a tarefa e para o ego nas necessidades psi-
colégicas bésicas, e consequente na adesdo a pratica de exercicio
fisico. Para o estudo 2, foram recolhidos dados de uma amos-
tra independente. No total, participaram 487 (sexo feminino =
234) praticantes de exercicio fisico em gindsios e health clubs no
centro de Portugal, na regifio do Ribatejo e vale do Tejo, com
idades compreendidas entre 18 e 64 anos (M = 31.42; DP=9.66).
Estes praticantes tinham uma média de experiéncia de pratica de
41.34 (DP = 49.82) meses e uma média de frequéncia semanal
de 2.08 (DP = 1.02) treinos. Relativamente s atividades, 59%
estavam maioritariamente envolvidos em atividades na sala de
musculagio e os restantes 41% realizavam com maior frequén-

cia aulas de grupo (e.g., Pilates, Indoor Cycling).

Procedimentos
Recorreu-se aos mesmos procedimentos utilizados no
estudo 1. Todos os participantes que se disponibilizaram a

participar voluntariamente neste estudo assinaram consen-
timento informado previamente ao preenchimento do ques-
tiondrio. O tempo de aplica¢do dos questiondrios demorou

aproximadamente 20 minutos.

Instrumentos

Para medir os climas motivacionais induzidos pelos
instrutores de fitness, utilizou-se o Perceived Motivational
Climate in Exercise Questionnaire versio portuguesa (Cid et
al., 2012). Este instrumento é composto por 10 itens, cinco
itens em cada fator, os quais avaliam a forma como o prat-
icante perceciona um clima com envolvimento para a tarefa
(5 itens) e um clima com envolvimento para o ego (5 itens).

Para medir a satisfagdo das necessidades psicolégicas
basicas em contexto de gindsio e health clubs, recorreu-se ao
Basic Psychological Needs in Exercise Scale versio portuguesa
Moutio et al. (2012). Este instrumento é composto por 12
itens, quatro itens para cada fator, os quais avaliam a forma
como o praticante sente que a necessidade de autonomia
(exemplo: “sinto que fago exercicio de acordo com os meus inter-
esses”), de competéncia (exemplo: “sinto-me bem com as pes-
soas com que fago exercicio”) e de relagdo (exemplo: “sinto que
realizo com sucesso as atividades do meu programa de exercicio”)
estdo a ser satisfeitas durante a prética de exercicio fisico. Os
valores obtidos sdo depois agrupados em fatores compdsitos,
conforme sugerido por Cid et al. (2020).

A adesdo 4 pritica de exercicio fisico foi a mesma uti-
lizada no estudo 1. Utilizaram-se os registos eletrénicos dos
gindsios, somando todas as entradas no gindsio ou healzh club
nos seis meses seguintes a0 momento de avaliago inicial, de

acordo com os pressupostos realizados em estudos anteriores

(Klain et al., 2014; Rodrigues et al., 2019b).

Figura 1. Modelo estrutural do Estudo 1. Notas: Os coeficientes apresentados sdo os estandardizados; valores entre parénteses

=1C a 95%.
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Anélises estatisticas

Foram adotados os mesmos planos estatisticos do estudo
1. Isto é, foram calculadas as medidas de tendéncia central
e de dispersdo, bem com os valores de assimetria e curtos.
Adicionalmente foram calculados os coeficientes de fiabili-
dade compésita, bem como as correlagdes entre as varidveis
em estudo. Por ultimo, foi realizado um modelo de equacdes
tal como proposto pela literatura, seguindo as mesmas
recomendag¢des descritas no estudo 1.

RESULTADOS

Na Tabela 2 € possivel observar que a percegio do clima
com envolvimento para a tarefa e as necessidades psicol6gi-
cas bdsicas apresentam valores acima do ponto médio da
escala. Contrariamente, o clima com envolvimento para o
ego apresentou um valor abaixo do ponto médio da escala,
indicando que os participantes deste estudo valorizam mais
o clima com envolvimento para a tarefa. Todas as varidveis
apresentaram uma distribui¢o normal, uma vez que os valores
de assimetria e curtose estdo contidos dentro dos valores de
corte. Os coeficientes de fiabilidade compésita apresentaram
valores superiores a 0.70, evidenciando assim uma consistén-
cia interna adequada. No que diz respeito as correlagées o

clima motivacional com envolvimento para a tarefa apresen-
tou uma correlagdo positiva e significativa com o clima com
envolvimento para a ego e com as necessidades psicolégicas
basicas, mas ndo apresentou uma associag¢io significativa com
a adesdo. A satisfacio das necessidades psicolGgicas basicas
nio apresentou uma associa¢io significativa com um clima
motivacional com envolvimento para o ego, mas apresentou
uma correlacio positiva e significativa com a adesdo a prética
de exercicio fisico (Tabela 2).

Relativamente ao modelo proposto, este apresentou um
ajustamento aceitdvel aos dados, tomando em consideragio
os valores de corte dos indices absolutos e incrementais:
[X2 = 394.550, gl = 224, p <0.001, CFI = .918, TLI = .908,
SRMR = 0.51, RMSEA = .040 (.033, .046)]. Na figura 2
estd representado o modelo estrutural, bem como os valores
de regressdo entre as varidveis em estudo. De acordo com os
resultados, ¢ possivel evidenciar que um clima com envolvi-
mento para a tarefa apresenta um efeito positivo e significa-
tivo na satisfagio das necessidades psicolégicas bésicas, e um
efeito indireto igualmente significativo na adesdo a prética
de exercicio fisico. Contrariamente, um clima com envolvi-
mento para o ego nio apresenta qualquer efeito significa-
tivo na satisfagdo das necessidades psicolégicas bésicas nem
na adesfo ao exercicio fisico.

Tabela 2. Estatisticas descritivas e correlagdes entre variaveis no Estudo 2

Corre

Estudo 2 (n = 487)

1. Clima envolvimento para a tarefa 4.01 49 -74 1.74 72

2. Clima envolvimento para o ego 2.21 73 .07 -.03 0% .81

3. Necessidades Psicoldgicas Bésicas 4.03 .38 48 .10 33** .06 .81
4. Adesdo futura 44.89 26.93 93 -14 .03 -.05 4%

Notas: M = Média; DP = Desvio Padrdo; A = Assimetria; C = Curtose; Coeficientes de fiabilidade compésita estdo na diagonal em italico; *

p <0.05** p <0.01.

Figura 2. Modelo estrutural do Estudo 2. Notas: Os coeficientes apresentados sdo estandardizados; valores entre parénteses

=1C a 95%.
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DISCUSSAO

O presente estudo (estudo 1 e 2) consistiu em analisar
a associagdo entre os comportamentos interpessoais, os cli-
mas motivacionais e a adesdo a pratica de exercicio fisico em
praticantes de atividade fisica de gindsios e health clubs em
Portugal, considerando o papel mediador das necessidades
psicolégicas bésicas inerentes a todo o ser humano, tal como
estipulado no quadro teérico da TAD (Ryan & Deci, 2017).
Em geral, os resultados evidenciaram uma associagio posi-
tiva entre os comportamentos de suporte, e do clima moti-
vacional com envolvimento para a tarefa, e a satisfacdo das
necessidades psicoldgicas basicas. Por sua vez, as necessidades
psicoldgicas basicas encontram-se associadas de forma posi-
tiva e significativa com a adesdo a pritica. Pelo contririo, os
comportamentos de frustragio apresentam uma associagio
negativa, e o clima motivacional com envolvimento para o
ego ndo apresenta uma associagio significativa com as neces-
sidades psicolégicas bésicas. Os resultados corroboram com
estudos prévios (Klain et al., 2014; Rodrigues et al., 202b;
Teixeira et al., 2012), evidenciando o papel determinante dos
instrutores no que diz respeito a manutengio do comporta-
mento por parte do praticante.

Os resultados confirmam o efeito dos comportamen-
tos interpessoais na satisfagdo das necessidades psicolégi-
cas bisicas, tal como evidenciado em estudos anteriores no
mesmo contexto (Klain et al., 2014; Moutio et al., 2015). De
facto, os resultados deste estudo sugerem que a forma como
os praticantes de exercicio fisico em contexto de gindsio e
health clubs percecionam pessoas proximas e cruciais no con-
texto, ou seja, os instrutores de fitness, tém uma relagio forte
e significativa na forma como as necessidades psicolégicas
bisicas sdo satisfeitas ou ndo. De facto, os comportamentos
de suporte determinam positivamente a satisfagdo das neces-
sidades (Rodrigues et al., 2020c) e posteriormente a adesio
(Rodrigues et al., 2020b). Ou seja, um praticante que perce-
cione que o instrutor de fitness se preocupa com este, que se
sente apoiado nas decisdes, que ¢é avaliado de forma autor-
referenciada, que recebe feedback eficiente e positivo pelo
progresso feito e que ¢ respeitado enquanto pessoa, estard
a experienciar maiores niveis de satisfagdo das necessidades
psicolégicas basicas, determinando que pode e quer regular
o seu comportamento de forma mais autodeterminada, o que
consequentemente se traduz em maiores niveis de adesdo
ao comportamento. Estas liga¢des sdo corroboradas por
diversos estudos neste contexto em Portugal (Rodrigues et
al., 2020a; 2020b; Silva et al., 2011). bem como em estudos
internacionais (Hagger & Chatzisarantis, 2008; Teixeira et
al.,2012). Hagger e Chatzisarantis (2008) ¢ Rodrigues et al.
(2018) concluiram que o perfil motivacional definido pelos

instrutores de fitness com elevado grau de suporte é impor-
tante na manutencio do comportamento da pritica do exer-
cicio a longo prazo por parte dos praticantes.

Os comportamentos interpessoais de frustragio apre-
sentam uma associagio negativa e significativa com a sat-
isfagdo das necessidades psicoldgicas basicas bem como o
comportamento em estudo (i.e., adesdo ao exercicio fisico),
tal como teoricamente expectavel (Ryan & Deci, 2017). De
facto, um praticante que percecione por parte do instrutor de
fitness comportamentos controladores , que nio valorizam o
crescimento e os objetivos alcancados por parte do praticante,
que fomentem relagbes pessoais para fins extraprofissionais e
que trocam a comunicagio pessoal pelos meios digitais, estd
a experienciar baixos niveis de satisfacdo das necessidades
psicolégicas bésicas, sentido que o seu comportamento nio
¢ controlado pelo préprio, sendo por isso o abandono ou a
fraca adesdo uma consequéncia provével. Estes resultados
reforcam o descrito por Teixeira et al. (2020), na medida em
que a determinante mais préxima do praticante no que diz
respeito 4 frequéncia e intengdo de manter a pratica é a forma
como o instrutor fitness interage com o praticante.

Salienta-se ainda que os comportamentos de frustragio
apresentaram um efeito indireto positivo e significativo na
adesdo ao exercicio fisico, através da satisfacdo das necessi-
dades psicol6gicas bésicas. Acredita-se que estes resultados
possam estar relacionados com o valor preditivo da satis-
fa¢do das necessidades com a adesdo. Isto é, dado os com-
portamentos de suporte apresentarem um efeito positivo e
significativo considerdvel na satisfagdo das necessidades e
naturalmente na adesio, este poder estar a diminuir o poder
explicativo dos comportamentos de frustra¢do, como que
um efeito de “conten¢io” (Teixeira et al., 2018b). Contudo,
¢ de salvaguardar que o efeito indireto dos comportamen-
tos interpessoais de frustragio na adesdo com a adesdo via
a satisfagdo das necessidades psicol6gicas bdsicas é residual
(.11 .02, .29], R?= 0.01).

Tomando em consideragio as evidencias do estudo 2, os
resultados exibem que um clima motivacional com envolvi-
mento para a tarefa apresenta uma associagio positiva e
significativa com as necessidades psicolégicas basicas, bem
como um efeito indireto significativo na adesdo a pritica
de exercicio fisico. Este mecanismo pode assim explicar os
resultados obtidos em estudos anteriores com o propésito de
testar o efeito dos climas motivacionais na adesdo a prética
de exercicio fisico. De facto, um praticante que percecione
que instrutor de fitness se preocupa com o desenvolvimento
das competéncias e das suas habilidades na tarefa, que valo-
rizam o empenho e que estdo a auxiliar a pessoa a julgar as

suas préprias competéncias e nio as dos outros, estard mais
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proximo de experienciar maiores niveis de satisfacio das
necessidades psicolégicas bésicas, estando estas consequen-
temente ligadas 4 adesdo, tal como demonstrado no estudo 1.

No que diz respeito ao clima motivacional com envolvi-
mento para o ego, este determinante contextual ndo apre-
sentou nenhuma associagio com as necessidades psicol6gi-
cas bdsicas, nem com a adesdo. De acordo com os nossos
resultados, parece que esta varidvel ndo é percecionada pelos
praticantes de exercicio fisico como sendo relevante neste
contexto. O julgamento subjetivo 4 concretizagio de um
determinado resultado, a comparag¢io com os pares, e/ou a
avaliagdo normativa ndo parece fazer parte do panorama da
associagio com a adesdo. Estes resultados sio ligeiramente
diferentes aos resultados encontrados por Klain et al. (2014)
e em estudos realizados nos Estados Unidos (Brown et al.,
2014a; 2014b), onde um clima com envolvimento para o
ego apresentou uma associagio negativa e significativa com
a persisténcia 4 prética de exercicio. No entanto é de desta-
car que a persisténcia e a adesdo sdo conceitos distintos e que
por isso devem ser analisados de forma dispar. Enquanto que
a persisténcia se refere a um ponto no tempo em especiﬁco,
sendo analisado de forma dicotémica (persiste vs. desiste/
ndo persiste, ou seja, qualitativo), a adesdo é a frequéncia ou
acessos que o praticante vai tendo ao longo do tempo (quan-
titativo). Mesmo assim, € de salientar que um clima moti-
vacional com envolvimento para o ego apresenta resultados
nio desejados, contribuindo para o abandono da pritica de
exercicio fisico, colocando de parte todos os beneficios adja-
centes  realizagio do comportamento (Brown et al., 2014a).

No entanto, em contexto de gindsios e health clubs,a vertente
social e lidica parecem contribuir mais para a manutengio
do comportamento, estando estas ligadas a percegio de com-
portamentos que fomentem ligacdes interpessoais positivas
e afetivas (Teixeira et al., 2018). Neste ponto, importa nio
s6 repensar a forma como os instrutores de fitness devem
abordar os praticantes durante o seu treino, mas também toda
a estrutura que suporta e agrega estes profissionais (Teixeira
et al., 2020). De facto, parecem haver indicios claros de que
instrutores de fitness que estdo dispostos a preocuparem-se
com as necessidades dos praticantes estario a contribuir para
que estes se mantenham na pratica, contribuindo assim para
o crescimento do sector, ajudando consequentemente na luta
contra os elevados niveis de sedentarismo e de inatividade
fisica onde atualmente se encontra Portugal.

As evidéncias apresentadas demonstram claramente
a importincia de entender a perce¢io que os praticantes
de exercicio fisico tém sobre os profissionais de exercicio
fisico e 0 modo como os comportamentos interpessoais e

os climas motivacionais podem influenciar a satisfacio das
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necessidades psicolégicas bésicas, no contexto do exercicio
fisico. Especificamente, estes resultados corroboram com
outros estudos (Klain et al., 2014; Rodrigues et al., 2019a;
202b; Silva et al., 2011) alguns deles realizados em territério
nacional no contexto dos gindsios e ealth clubs ou em paises
de lingua portuguesa.

Apesar do presente estudo apresentar avangos cientificos
relevantes para o contexto em questio, é fundamental perce-
ber as limita¢Ges existentes. O desenho transversal com um
acompanhamento do comportamento ao longo de seis meses
limita a interpretagio de inferéncia, pelo que futuros estudos
devem desenvolver intervengdes que avaliem e manipulem as
determinantes motivacionais. Ndo obstante, a literatura exis-
tente tem comprovado que o recurso a técnicas de mudanga
comportamental pode levar a uma melhoria na comunicagio
do instrutor de fitness, facilitando a relagio praticante-in-
strutor (Ntoumanis et al., 2017).

Em segundo lugar, foi calculado um fator compésito para
as necessidades psicolGgicas bésicas, de forma a facilitar a
interpretagdo dos resultados. Partindo da premissa concep-
tual de que resultados positivos apenas podem ser alcanga-
dos através da satisfacdo de todas as necessidades psicolégi-
cas basicas em simultdneo (Ryan & Deci, 2017), e apesar de
vérios estudos empiricos terem comprovado essa afirmagio
(Cid etal., 2020; Teixeira et al., 2018b), ndo foi possivel tragar
uma associagdo entre cada necessidade e a adesdo a pritica.
Nesse sentido, sugerimos que sejam realizados mais estudos,
de forma a garantir um maior e mais concreto entendimento
da forma como cada necessidade se relaciona com a adesio
a pritica de exercicio fisico.

Por ultimo, s6 foi possivel recolher dados de duas zonas
de Portugal, sendo que os dados nio poderdo ser general-
izados para toda a populagio praticante de atividade fisica
em gindsios e health clubs a nivel nacional. Acrescido, nio
se analisou com detalhe a possibilidade de haver um efeito
moderador de algumas varidveis sociodemogréficas (e.g.,
idade, sexo), bem como na escolha das atividades de fitness
(e.g., musculagio vs. aulas de grupo). Nesse sentido, este
estudo abre portas para que futuros estudos possam anal-
isar o fenémeno da pritica de exercicio fisico, bem como a
compreensio das causas e consequéncias do comportamento
autodeterminado neste contexto.

CONCLUSAO E
IMPLICAGOES PRATICAS

Considerando a importincia apresentada neste estudos,

em particular sobre o efeito dos comportamentos interpessoais
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de suporte e do clima motivacional com envolvimento para
a tarefa na adesdo a pritica de exercicio fisico, serd impor-
tante que os instrutores de fitness, bem como os agentes
responsaveis pelas condutas dos instrutores e que interagem
neste contexto, tenham em consideragio as necessidades do
praticante e ndo as préprias. De acordo com os resultados
obtidos, parece ser fundamental que os instrutores olhem para
a prescri¢do do exercicio como uma ferramenta de melhoria
da aptidio fisica da pessoa, mas também como uma atividade
que esteja em harmonia com aquilo que o praticante quer e
procura. Tal como demonstrado a imposi¢io de comporta-
mentos controladores ou avaliagdes normativas representam
uma associa¢do nula ou até mesmo negativa, que por sua vez
poderi ser responsével pelo abandono da pritica por parte do
praticante. Especificamente, é recomendado que os instrutores
de fitness se foquem nas respostas aos objetivos e problemas
apresentados pelos praticantes, em vez de investirem tempo
e recursos no reconhecimento social e crescimento comer-
cial. De facto, os resultados do presente estudo suportam a
afirmacdo que a relacdo praticante-instrutor ¢ um dos fatores
nevrilgicos para a adesdo ao exercicio fisico.

Desta forma, parece-nos evidente que a forma como os
praticantes de exercicio orientam os seus objetivos de real-
izagdo, bem como a forma como percecionam os compor-
tamentos interpessoais vai ter um impacto significativo na
forma como regulam o seu comportamento, ou seja, quando
os seus objetivos de realizagdo assentam num clima com
envolvimento para a tarefa ou percecionam comportamentos
de suporte, isso promoverd formas mais autodeterminadas do
comportamento. Por sua vez, a0 experienciarem a satisfacio
das trés necessidades psicoldgicas bdsicas, estio a aumentar
as probabilidades de manterem a frequéncia do exercicio no
futuro, ou seja, quanto mais os praticantes se identificam com
aimportancia/valor do exercicio e da sua prética maior maior
satisfagdo retiram (i.e. prazer e divertimento), e mais vezes
irdo “visitar” o gindsio ou Aealth club no futuro.

A falta de integracdo social e acompanhamento, o uso
de abordagens meramente comerciais e o foco em compo-
nentes meramente do “consumidor” e o seu “ciclo de vida”
em instalacdes de fitness revela um desconhecimento sobre
a estrutura pela qual se rege o ser humano: ligagbes respei-
taveis e honestas. A qualidade da pritica de exercicio fisico,
e a quantidade da mesma, parece estar dependente da qua-
lidade das abordagens feitas pelos instrutores de fitness, que
por sua vez se insere como varidvel na equagio da sustent-
abilidade. E de salientar que nio é a Unica varidvel preditora
do comportamento dos praticantes, tal como demonstrado
nos resultados, no entanto, parece de extrema importincia

a sua andlise e compreensdo de forma a que sejam criadas

intervencdes eficientes para que os instrutores de fitness pos-
sam contribuir com melhores priticas interpessoais.

Em suma, os instrutores de fitness devem auxiliar os
praticantes a incorporem o exercicio fisico no seu quotidiano
para que estes possam sentir e experienciar os seus beneficios,
como forma de aumentar a frequéncia semanal subjacente
a adesdo continua ao longo do tempo. Estes profissionais
devem orientar e acompanhar o processo de crescimento da
pessoa e resposta as necessidades desta, como forma de con-
tribuir para uma rela¢io saudével, sustentivel e duradoura.
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