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Abstract

The sports coach can monitor fatigue through of the subjective perception (SP) scale
of the muscle soreness. So, to detect the level of muscular soreness after the training
and after the volleyball championship, Marques Junior, Arruda and Nievola Neto
elaborated the face scale of the SP of the muscle soreness of the physical effort of the
volleyball. In the researches with this scale it is difficult a statistical difference of the
level of the SP of the muscle soreness when the comparisons occur through of the use
of Anova or with other statistical model. How to solve the problem of the face scale of
the SP of the muscle soreness of the physical effort of the volleyball? So, the purpose
of the review was to explain how to end the problem of the volleyball muscle soreness
scale. The values of the classification of each SP of the muscle soreness deserve to
have more numbers for this deficiency to end. It is possible to make changes in the of
volleyball muscle soreness scale based on the Borg 6-20 scale and change its name at
the end to be applied in various physical activities. In conclusion, the muscle soreness
scale of the sport and of the physical activity requires investigations to test its validity
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Introduction

The Italian Angelo Mosso (1846-1910) was a of the firsts scientists
the investigate fatigue and this was realized by 12 years, the most
important work was La Fatica of 1891.!> Many experiments of Mosso
were conducted with the ergographic that measured the decrease of
the level of muscle contraction because of the fatigue.’* Posteriorly,
others researchers appeared to investigate the fatigue.>'°

The muscle soreness is a response of the fatigue, so it is very
investigated in the literature of the exercise physiology.!" The muscle
soreness causes discomfort when the athlete performs the sports
technique and interferes with sports performance.'>"* The scientific
studies detected that the muscle soreness interferes the strength level,'*
in the height of the vertical jump,'® in the velocity,'® in the flexibility,"”
in the sports technique'® and in other activities. Then, several coaches
began to measure the level of muscle soreness'** with the objective
of recover the athlete for the next competition.?!*

The fatigue can be monitored with the subjective perception (SP)
scale”® and how the volleyball requires intense effort* that causes
muscle soreness? is important the use of the SP scale. For detect the
level of muscle soreness after the training and after the volleyball
championship, Marques Junior et al.?® elaborated the face scale of the
SP of the muscle soreness of the physical effort of the volleyball-the
name reduced volleyball muscle soreness scale. However, with the
use of this instrument in other studies,”? the researcher detected a
problem with the use of the volleyball scale for monitor the fatigue
by muscle soreness. In the researchers with this scale it is difficult
to statistical difference of the muscle soreness level when occurs the
comparisons through of the use of the ANOVA or of another statistical
model.

How to solve the problem of the muscle soreness scale?

The literature of the muscle soreness has no information.>*** Then,
the objective of the review was to explain how to end the problem of
the volleyball scale.

Studies with the volleyball scale

The face scale of the SP of the muscle soreness of the physical
effort of the volleyball was elaborated with 5 points of the muscle
soreness because it is easier for the volleyball player determined the
level of muscle soreness.* Faces were inserted on this scale because
it facilitates the understanding of the volleyball player in determining
the value of the myalgia.*® These two contents are of the scale of
subjective effort perception were used for elaborate the muscle
soreness scale for the volleyball player. The use orientation of the
volleyball scale was adapted of Vickers* and of Lau et al.¥’

The volleyball moves several parts of the body for occurs muscle
contraction to detect the 5 points of the level of muscle soreness. The
5 points of the classification of the muscle soreness are as follows: 0
is without muscle soreness, 1 is light muscle soreness, 2 is medium
muscle soreness, 3 is strong muscle soreness, and 4 is maximum
muscle soreness (volleyball player does not deserve to do physical
effort).*

The volleyball scale deserves to be presented for the volleyball
player after training, after the match and after the physical training.*

The literature of the muscle soreness informed that after the training
or after the competition in the period of 12 and 24 hours considerable
levels of muscle soreness.* But the peak of muscle soreness is usually
between 48 and 72 hours.*' Therefore, in these times after physical
effort the muscle soreness deserves to be verified. Figure 1 shows the
volleyball scale for the coach monitor the fatigue by myalgia.

The volleyball muscle soreness scale was used in 6 studies and the
author this article informed the problem of the volleyball scale and
how to improve this scale.

The first study about the volleyball muscle soreness scale was
conducted by Marques Junior et al.?® The objective of the investigation
was to verify the validity and reliability of the volleyball muscle
soreness scale.
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Figure | Face scale of the SP of the muscle soreness of the physical effort
of the volleyball.

The participants of this study was composed by a female team
(n=9) and male (n=13) of the category under 14 and a female team
under 16 (n=11) of a same club of Curitiba, Parana, Brazil, that
competition the 2™ Stage of the Grand Prix of 2015. After the match
the muscle soreness was detected with the muscle soreness scale of
Vickers® and with the scale of the research. The data collection period
was 6 hours before the match, after the match, 6 hours and 12 hours
after the match.

The validity of the muscle soreness scale was verified with the
Spearman correlation (R). The R of the female was very high (R=0.90
10 0.99) to high (R=0.84 t0 0.89), of the female was very high (R=0.90),
high (R=0.81) and moderate (R=0.79). But in the under 14 male team
the R was very high (R=0.98 and 0.95) and moderate (R=0.75).

The reliability was tested by three statistical models. The first
reliability was the intraclass correlation coefficient and the r was
good for the under 16 female (r=0.78 and 0.75) and of the under 14
female (r=0.78 and 0.80), but of the under 14 male the r was excellent
(r=0.90). The reliability was measured by Cohen's Kappa test and
the result was a moderate agreement (under 16 female with K=0.42,
under 14 female with K=0.56 and under 14 male the result was not
statistically different). The third statistic used to measure reliability
was the Bland & Altman*> method, with predominant result of low
average agreement in all three categories of the study.

Friedman’s ANOVA did not find statistical difference of the SP of
the muscle soreness of the under 16 female [X? (8)=19.69, p=0.06]
and of the under 14 female [X*(10)=21.86, p=0.07]. But in the under
14 male the Friedman’s ANOVA detected statistical difference,
X%(5)=31.82, p=0.0001. The post hoc Dunn identified statistical
difference (p<0.05) in two comparisons that are presented in Figure
2. Therefore, 6 hours before of the match 1 had higher value than the
others two moments of the dispute.

In conclusion, the volleyball muscle soreness scale deserves new
studies to verify the validity and the reliability.

The second study with the SP of the muscle soreness scale was
practiced by Marques Junior et al.”® The objective of the research was
to determine the SP of the muscle soreness of women's volleyball
team under 15.

The participants of this study was composed by a female team
under 15 (n=10) of a club of Curitiba that competed the 2" stage of
the Parana State of 2015. The values of the muscle soreness were
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collected with the volleyball scale before and after of the match, 6, 16
and 24 hours after the fourth match. The study compared the results of
the muscle soreness of the base team versus the reserves.
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Figure 2 Result of the muscle soreness with statistical difference (illustration
elaborated by the author).

Friedman's ANOVA detected statistical difference of the SP of the
muscle soreness of the team, X?(10)=41.25, p=0.0001. The post hoc
Dunn identified statistical difference (p<0.05) in four comparisons:
before of the match 1 versus 16 hours after the match 4 (difference
of -52), after the match 2 versus after the match 4 (difference of -52),
after the match 2 versus 16 hours after the match 4 (difference of -67)
and before of the match 2 versus 16 hours after the match 4 (difference
of -59). Figure 3 illustrates these results.
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Figure 3 SP of the muscle soreness of the women's volleyball team under
15 in different moments of the dispute (illustration elaborated by the author).

Abbreviations M|, match |; M2, match 2; M3, match 3; M4, match 4

Kruskal Wallis ANOVA detected statistical difference of the SP of
the muscle soreness of the base team (n=6), H (21)=50.57, p=0.0003.
The post hoc Dunn identified statistical difference (p<0.05) in four
comparisons: before of the match 1 versus 16 hours after the match
4 (difference of -73.75), after the match 1 versus 24 hours after the
match 4 (difference of -68.50), before of the match 2 versus 16 hours
after the match 4 (difference of -73.75) and before of the match 2
versus 16 hours after the match 4 (difference of -68.50). Figure 4
illustrates these results.

In conclusion, SP of the muscle soreness during and after the
competition is important for the trainer to identify the level of fatigue
of the myalgia and the recovery of the players this neuromuscular
inconvenience.
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Figure 4 SP of the muscle soreness of the of the women's volleyball team
under |5 — base team and reserves (illustration elaborated by the author).

The third study with the muscle soreness scale was conducted by
Marques Junior & Arruda® The objective of the research was to detect
in a women's volleyball team under 14 two types of recovery interval
(active and passive) in the levels of the muscle soreness.

The participants of this study was composed by a female team
under 14 (n=10) of a same of Curitiba, Parana, Brazil that disputed
two championship in the year of 2015 in the Parana state. The data
were collected occurred before of the first match, after the matches, 6
and 12 hours after each match. The championship 1 after the matches
the volleyball players practiced a passive interval and practiced 4
matches with total of 9 sets. In championship 2 the players practiced
an active interval low speed running and walk in the 10 meter by 3
minutes and used the talk test in the level 1 where the sportsman is
with the comfortable speech and played 5 matches with a total of 15
sets.

Kruskal Wallis ANOVA did not detect statistical difference of
the SP of the muscle soreness (p>0.05) before and after the match, 6
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hours after the games and 12 hours after the matches. Therefore, the
data were performed three separate comparisons in the same period of
time, the Figure 5 & 6 present these results.

In conclusion, the volleyball coach needs to conduct others studies
about the active interval with the objective of detect the effect this
activity in the muscle soreness of the young player of volleyball.

The fourth research with the muscle soreness scale was practiced
by Marques Junior & Oliveira®. The objective of the research was to
detect in a female double of sand volleyball the effect of the interval
(active and passive) in the SP of the muscle soreness.

The research participants was of a female volleyball team (n=2)
that competed the qualifying stage of the 4th stage, the 4™ stage and
the 5" stage of the Brazilian Circuit 2015/2016. The SP of the muscle
soreness with the scale was collected after the match and 1, 12 and
24 hours after the match. The qualifying stage of the 4™ stage was
played two matches (total of 5 sets), the 4™ stage played two matches
(total of 4 sets) and the 5™ stage the played two matches (total of 4
sets). In the 4™ stage during the qualifying and in the championship
the professional double practiced the active interval of the study of
Marques Junior and Arruda30. In the 5th stage the players practiced
a passive interval.

Friedman's ANOVA did not detect statistical difference of
the muscle soreness in several moments of the three disputes, X?
(18)=28.14, p=0.06. Figure 7 illustrates these results.

SP of the muscle soreness of almost all the data of each
championship was verified by the Kruskal Wallis ANOVA and no
statistical difference was observed [H(2)=2,61, p=0,27]. Figure 8
illustrates these data.

In conclusion, volleyball research needs the effect of the active
interval in the SP of the muscle soreness because the values of the
active and passive pause were similar.

3,50 4

3,00 o
2w
£
& Lm0
E

1,5 4
£
3
& Lo+

0,50 1

0,00 1 :

& h after the M1 6 b afer the M2 & b sfter die M3 & b atber the M4

W adtive 0,70 1,20
| ™ passive | 1 | 0,68 1 L4t | 1,66

Figure 5 SP of the muscle soreness of the volleyball players after the match and 6 hours after the match (illustration elaborated by the author).

The fifth study the scale was practiced by Marques Junior®. The
objective of the research was to determine the reliability of the muscle
soreness scale in a master volleyball team.

The research participants were a male team of the master
volleyball that disputed the Carioca Championship of 2016 of the
category 35 years or more. The volleyball muscle soreness scale was
presented after three training and after of three match of the Carioca
Championship of 2016.

The reliability was tested by intraclass correlation and did not have
statistical difference (p>0.05) in the training (r=0,22, r=0,66 e r=0,69)

and in the match (r=0,04, r=0,06 ¢ r=0,11). Reliability was also tested
by Cohen's Kappa, this test detected only a statistical difference
analysis that was in the match with a moderate agreement (k=0.45,
p=0.002). The Bland & Altman* method verified the reliability of the
scale and the result was of low agreement.

Friedman's ANOVA did not detect statistical difference of the SP
of the muscle soreness of the training and of the competition. Figure
9 illustrates result. In conclusion, the volleyball muscle soreness scale
has a moderate and low reliability, deserves more research about this
theme.
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Figure 6 SP of the muscle soreness of the volleyball players in the period of
12 hours after the match (illustration elaborated by the author).
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The last and sixth article about the scale was practiced by Marques
Junior & Arruda*. The objective of the research was to determine the
SP level of the muscle soreness of a female team under 16 and under
14 during the competition.

The research participants was of a female team under 16 (n=11)
and under 14 (n=9) of a same Curitiba club that played the 2nd stage of
the Grand Prix regulated by the Paranaense Federation of Volleyball,
state of the south Brazil. The muscle soreness scale was presented to
the players after the four match, 12 hours after the 1st and 3rd match.

The Mann Whitney U test did not detect a statistical difference
(p>0.05) of the SP of the muscle soreness in the same of time, and
the same was verified by the new Cumming® statistic. Figure 10
illustrates these results.

In conclusion, the SP of muscle soreness was light and without
muscle soreness in both teams, but the SP of the under 14 was lower at
all times than the under 16. Therefore, a new study the research needs
to perform for understands the reason this occurred.
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Figure 7 Effect of the interval about the muscle soreness of the female sand volleyball (illustration elaborated by the author).
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Figure 8 SP of the muscle soreness of the female sand volleyball (illustration
elaborated by the author).

The reader observed in the 6 studies that statistical difference
occurred in two researchers.®®” The problem of this difficulty
statistical was the classification of 0 to 4 is related with level of muscle
soreness (without, light, medium, strong and maximum). How the
values of the level of muscle soreness are very near, it is difficult of

occur statistical difference with this classification of 0 to 4. Therefore,
statistical difference the values of the classification need to have a
big difference, but the level of the muscle soreness with value near is
difficult of occur statistical difference.

350

S ol the muscle soreness

0,50

Training 2
0,30

0.00 Match 1 Match 2 Match 3

1,20 1 0,70

Training 3
1,20

Training 1
140

[sériel

Figure 9 SP of the muscle soreness of the training and after the match
(illustration elaborated by the author).
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Figure 10 SP of the muscle soreness in different times of under 16 and under
14 female volleyball (illustration elaborated by the author).

These statements were evidenced in a master volleyball player that
was injured in the Achilles tendon.* Actually this sportsman is in the
final phase of the recovery of the injury, from January to June of 2018
was monitored the SP of the muscle soreness this athlete.

Shapiro Wilk test identified data not normal of the SP of the muscle
soreness by GraphPad Prism, version 5.0. Kruskal Wallis ANOVA
detected statistical difference, H(5)=23.06, p=0.0003. Dunn post hoc
identified a statistical difference (p<0.05) in two comparisons: May
versus May (difference of -35.49) and April versus May (difference of
-30.36). The SP of the muscle soreness of May was much higher than
the other months. Figure 11 this result of the volleyball.
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Figure 11 SP of the muscle soreness of a volleyball player (illustration
elaborated by the author).

What do to end with this problem?

The value of the classification of each SP of the muscle soreness
deserves to have more numbers for this deficiency to end. For example,
the faces of the subjective perception of effort adapted of Foster this
problem of statistical difference does not occur because in each
classification has three or four values.”” Then, it is recommended to
put more numbers in the classification of the level of muscle soreness
(without, light, medium, strong and maximum) for this deficiency
finish. Therefore, it is possible to perform changes in the volleyball
muscle soreness scale based in the Borg scale 6 to 20.%
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Figure 12 shows the new volleyball muscle soreness scale, but
the instrument is recommended for use in others sports and physical
activities. Then, the name changed.

Muscle Soreness Scale of the Sport and of the Physical Activity

Level of Muscle Soreness Classification

Without

Soreness

Light | 1 4

Medium | 7 10

Strong | 13 16
14 17

15 18

Maxirnum | 19 22

20 23

B9

21 24

Avaid physical activity

Figure 12 Face scale of the subjective perception of the muscle soreness of
the physical effort of the sport and of the physical activity (reduced name is
the muscle soreness scale of the sport and of the physical activity).

Conclusion

The volleyball muscle soreness scale is an instrument that objective
to monitor the fatigue by SP of the muscle soreness. However, the
researcher detected problems in the values of the classification to be
treated by the inferential statistics the ideal is the researcher to this
deficiency.
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