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Abstract

Introduction. The aim of the study was to examine the effect of circadian rhythm on dynamic balance performance and to
determine the role of physical activity level, body temperature, chronotype, and gender in this possible effect. Material and
methods. Forty-two young male and female subjects with different physical activity levels participated in the study. A dynamic
equilibrium test, a Star Excursion Balance Test (SEBT), was conducted at 9:00, 13:00, and 17:00 on three different days with at
least two days of interval between tests. The test scores were calculated by dividing the reaching distances by the leg length and
multiplying the quotient by 100. The physical activity level and sleep state were evaluated using questionnaires. Before each
test, body temperatures were measured orally. Results. The best SEBT scores were found at 13:00 and 17:00 in the male group
and in the trained group. The body temperature changes increased parallel to SEBT scores. The scores for the non-dominant
leg were found to be significantly different in posterior test directions, and those for the dominant leg were different in anterior
directions. Chronotype did not affect the test results. Conclusions. Circadian rhythm was found to have an effect on dynamic
balance performance. Body temperature, gender, and physical activity level were also found to play a role in this effect.
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Introduction

Balance ability is known to be important in a successful
athletic performance, especially in starting, changing direction,
finishing, maintaining certain body postures, and holding and
moving an object [1]. Physiological stresses that occur during
training or competitions prevent the optimum implementa-
tion of athletic abilities, and such stresses may lead to loss of
balance, which might result in injury [2]. Besides, the ability to
control the centre of gravity while passing from one movement
to another during dynamic performances affects many features
like movement force, speed, and hit rate [3].

Circadian rhythm refers to cyclical variations repeated at
regular intervals in 24 hours [4]. Circadian rhythm has been
found to affect athletic performance levels [5]: a difference of
5-7% was observed between the morning and evening (9:00
and 18:00) results of multiple jumping tests [6], peak isometric
grip strength was observed between 14:00 and 19:00 [7], and
power output on a swim bench peaked at 18:00 [8].

There are few studies on circadian rhythm effects on bal-
ance. Gribble and Hertel [9] claim dynamic balance perform-
ance in the morning is better than the afternoon and evening
performance; Zouabi, Quarck, Martin, Grespinet, and Gauthier
[10] observed no time-of-day effect on postural static and dy-
namic balance. Cagno et al. [11] claim that the static balance per-

formance of rhythmic gymnasts does not change at any time of
the day, but their dynamic balance performance reaches a peak
in the morning. Complicated balance movements require more
concentration and attention, and they are affected by sleep state
[12]; moreover, the change in body temperature is one of the
main factors affecting circadian rhythm [13].

Not all athletic rhythms reach a peak at the same time of the
day. “Simple” tasks that are not very cognitively demanding tend
toreach a peak in the evenings in parallel with the core tempera-
ture. However, “complicated” tasks involving a wider range of
cognitive components tend to reach a peak in the morning and
to show a significant decrease thereafter [11].

The objective of this study is to examine the daily change
in dynamic balance and the role of physical activity level, body
temperature, chronotype, and gender in this possible change.
Our hypothesis is that in trained and male subjects, dynamic
balance will lead to better results during all times except the
morning in parallel to body temperatures.

Material and methods

Subjects

Forty-two healthy male and female subjects with different
physical activity levels voluntarily participated in the study. The
criteria for test subjects included being between 18 and 25 years
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old and very active, according to the International Physical
Activity Questionnaire (IPAQ) for trained groups and inactive
and/or mildly active according to the IPAQ for control groups.
The disqualifying criteria included having any illnesses or inju-
ries in the last 6 months that might affect balance performance
or a failure to complete the test period. Two out of 44 subjects
were disqualified, as they failed to complete the test period.

The subjects were informed of the procedures applicable
in the study and associated risks, and all provided informed
consent in writing. The experimental protocol was approved
by the Local Scientific Research Ethics Board (Approval No.:
20.478.486-172).

Study design

Height and leg height were measured using standard meth-
ods [14]. Body composition was measured with the bioelec-
tric impedance method using a body analyser (Tanita BC-418,
USA). The participants reported their dominant legs [13]. Body
temperature was measured with a calibrated digital oral clini-
cal thermometer (accuracy: 0.1°C, Microlife, Switzerland) [15].
Standard laboratory conditions were provided (22-23°C and
<60% humidity) during the tests.

The Turkish version of the “Last 7 days short form” from
the IPAQ [16] was used to determine the physical activity lev-
el of participants as inactive, mildly active, or very active. The
Horne and Ostberg self-assessment Morningness-Eveningness
Questionnaire was administered the day before the first testing
session to assess the chronotype of the participants [17]. A valid-
ity and reliability analysis of the Turkish version was conducted
by Pindiik, Giir, and Ercan [18]. The Turkish version of the Ep-
worth Sleepiness Scale was additionally used to determine sleep
quality [19].

The participants’ dynamic balance performances were de-
termined using the Star Excursion Balance Test (SEBT), whose
validity and reliability has been proven [20] and which is widely
used among young adults (aged 18-25 years) [9, 12].

SEBT measurement

The SEBT dynamic balance test zone was designed with
8 separate lines. The lines were 120 c¢cm long, and they were
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marked starting from a common point at an angle of 45 degrees.
The test was administered at 9:00, 13:00, and 17:00 randomly
on three different days with a minimum interval of two days be-
tween tests.

Before each test, the participants did warm-up exercises.
These included five-minute running and dynamic extension of
the lower body parts.

During the test, the participants, with their hands on their
waist, were asked to keep one of their legs fixed on the centre
point and extend the other leg to the most distant point possible
ona line, touch it softly with the tip of their foot, and bring their
leg back to its initial position without losing their balance. The
participants extended their legs to eight different clockwise di-
rections in one trial, and three rounds with a 30-second interval
were completed for each extremity. The average of these three
reaching distances was recorded in cm. These lines indicated
the anterior, anteromedial, medial, posteromedial, posterior,
posterolateral, lateral, and anterolateral directions [21].

The test scores were calculated by dividing the reaching dis-
tances by the leg length and multiplying these quotients by 100
[22].

To avoid a learning effect, each test was repeated at least
three times before the testing period [23]. There was an interval
of minimum two days between the tests to help the participants
recover [15].

Statistical analyses

All statistical analyses were performed using SPSS (version
15.0) for Windows. The Shapiro-Wilk W test and Levene’s test,
respectively, showed that the data obtained met the assump-
tions of normality and homogeneity of variance. Leg and time
were within-subject factors; sex, sleep state, and physical activ-
ity level were the between-subject factors in the present study.
The main effects and the interaction effect of these factors on
the dependent variables were assessed using a 2 x 2 x 3 (factor
between related groups x leg x time) three-factor mixed-design
variance analysis (ANOVA). In the case of significant main ef-
fects, a one-factor repeated measures ANOVA with the LSD
post-hoc procedure was performed to identify the source of the
difference. A paired samples t-test was used for analysing leg
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Figure 1. Star Excursion Balance Test right and left leg reaching directions
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differences, and an independent samples t-test was applied in
analysing group differences with respect to sex and sleep state.
A Pearson correlation coefficient test was used for correlation
analysis between body temperature values and SEBT perform-
ances. The level of statistical significance was set at p < 0.05. Ef-
fect sizes (ES) were determined using Cohen’s d. The magnitude
of the ES was classified as large (=0.80), moderate (0.50-0.79),
small (<0.20-0.49), or trivial (0-0.19).

Results

Certain physical features of all of the subjects and a com-
parison of the physical features of the trained and control
groups are shown in Table 1. Accordingly, there were statistically
significant differences between the two groups in their age, body
fat ratio, and body fat percentage parameters (p < 0.05).

Physical activity level, gender, and sleep state interaction
in the time-dependent performance of the participants’ (n =
42) dominant or non-dominant legs were tested using variance
analysis for all aspects of the test. Accordingly, the leg showed
a different structure in the anteromedial direction (F = 12.171,
p= 0.001, np2 = 0.264), in the medial direction (F = 10.780,
p=0.002, np2 = 0.241), in the lateral direction (F = 12.667, p =
0.001, np2 = 0.271), and in anterolateral direction (F = 15.474,
p = 0.000, np2 = 0.313). In opposition to this, time*physical ac-
tivity level in the posteromedial direction (F = 3.821, p = 0.027,
np2 = 0.101), time*physical activity level in the posterolateral
direction (F = 3.274, p = 0.044, np2 = 0.088), and the leg (F =
13.071, p = 0.001, np2 = 0.278) showed a different structure. In
the posterior direction, time*physical activity level (F = 4.155,
p= 0.020, np2 = 0.109), time*gender (F = 3.695, p= 0.030,
np2 = 0.098), and the leg (F = 4.722, p= 0.037, np2 = 0.122)
showed a different structure. Only in the anterior direction did
time-dependent balance performance changes in the two legs
show a similar structure in activity level, gender, and sleep state
(p > 0.05).

The scores obtained in the anterior, lateral, posterolateral,
posterior, and posteromedial directions at 13:00 and in the ante-
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Table 1. Physical features of all participants (n = 42) and comparison of
trained (n = 27) and control (n = 15) groups

Trained Control s Total
group group ST group
Age | 2094240 | 225+ 146 | -1.010 (-2.87/-0.87) | 21.5+2.24
(year)
H(iilg")‘t 179+ 8.05" | 173+8.92 | 0.141(-4.25/6.11) | 177 +8.76
Body
mass | 722951 | 709158 | 0.092(-9.81/3.92) |71.7£12.0
(kg)
BMI | 2064241 |234+377| -0.126 (-3.01/0.93) | 22.9+2.95
(kg / m?)
B°(‘?,/\’)fat 14.0 £ 6.56™ | 22.8 +8.20 | ~0.967 (-12.3/-1.61) | 17.2 £ 8.27
(]
B"(z!é)fat 10.3+5.2° | 16.0£6.67 | -1.212 (-9.56/-0.31) | 12.4 + 6.36
Leg
length | 958+597 |93.0£7.19| 0454 (-503/3.91) |94.8+6.48
(cm)

BMI = Body Mass Index; SD = standard deviation; ** = p < 0.0l and *** = p < 0.001 show
statistically significant differences between trained and control groups; ES = effect size;
CI = confidence interval.

rior, posterolateral, and posterior directions at 17:00 (p < 0.05)
in the dominant leg were significantly different from those re-
corded at 9:00. When the legs were compared, the dominant
leg was found to have a significantly higher performance in the
anterolateral, lateral, and posterolateral directions, whereas the
non-dominant leg had a significantly higher performance in the
posterior, posteromedial, medial, and anteromedial directions
(Tab. 2).

Table 2. Comparison of dominant and non-dominant leg SEBT scores¥ according to time of day

L 9:00 13:00 17:00
SEBT directions
Dominant Non-dom. ES Dominant Non-dom. ES Dominant Non-dom. ES

Anterior 84.8£8.13 85.3+7.62 -0.063 86.6 £8.21B 85.8 +8.76 0.094 86.3+760p | 86.3+7.82 0.000
Anterolateral 845+104¢ | 758+10.7 0.824 86.6+11.8¢ 76.4+10.3 0.921 86.1+10.3b 779+ 111 0.766
Lateral 829+150¢ | 683+155 0957 |86.7+£163cp| 685%133 1.223 849+153b | 71.0+£17.0 0.860
Posterolateral 89.2+10.5 87.3+121 0.168 | 935+128ap 89.4+£10.9 0.345 92.0+958p | 89.9+14.0 0.175
Posterior 913+10.7 | 943+112b | -0274 |966+114%&| 97.2+11.5% -0.052 | 946+10.1B | 96.8+125a | -0.194
Posteromedial 85.2+124 | 924+9.73¢c | -0.646 889+1198 949+123¢c -0.496 87.3+129 | 941+107c | -0.574
Medial 673+174 | 859+150¢ | -1.145 66.9+194 88.1+171¢ -1.159 69.8+186 | 874+157¢ | -1.023
Anteromedial 795113 | 888+10.2¢ | —0.864 80.7+11.2 89.8+121¢c -0.781 814118 | 89.8+948c | -0.785

& = statistically significant differences compared to evening scores; = statistically significant differences compared to morning scores; a = p < 0.05; b = p < 0.0]; and ¢ = p < 0.001 show

statistically significant differences between dominant and non-dominant legs; ¥ = the value obtained by dividing each distance by the leg length and multiplying the quotient by 100;

ES = effect size.
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Statistically significant differences were found in the aver-
age temperatures measured (p < 0.001). The lowest body tem-
perature value was found at 9:00, while the highest value was
measured at 17:00 (Fig. 2).
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* indicates significant differences with respect to other two time points, p < 0.001.

Figure 2. Time-of-day changes in body temperature

A correlation analysis was conducted between the body
temperatures and the test performances. A significant positive
correlation was found in the body temperature measured at
17:00 and non-dominant leg performance at 9:00 in the antero-
lateral direction (r = 0.341, p = 0.027), as well as non-dominant
leg performance at 13:00 in the anterolateral (r = 0.388, p =
0.011) and lateral (r = 0.337, p = 0.029) directions. A significant
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negative correlation was found between the body temperature
measured at 13:00 and non-dominant leg performance at 9:00
in the posterior (r = -0.319, p = 0.040) and posteromedial (r =
-0.308, p = 0.047) directions.

The SEBT performances of the groups, who were divided
into two based on the IPAQ classification, were compared, and
a significant difference was found for the 13:00 test scores (for
the dominant leg in the anterior, lateral, posterolateral, poste-
rior, and posteromedial directions and for the non-dominant
leg in the posterolateral and posterior directions) and for the
17:00 test scores (for the dominant leg in the anterior posterola-
teral, posterior, and posteromedial directions and for the non-
dominant leg in the anterior, anterolateral, lateral, and poste-
rolateral directions) compared to the scores of the 9:00 test.
When the groups were compared, the trained group was found
to score better in posterior directions (posterolateral, posterior,
and posteromedial) in the dominant leg in the 13:00 and 17:00
tests (Tab. 3).

The results of the two questionnaires used for sleep state
assessment were parallel to each other. The participants’ mean
score in the Epworth Sleep Scale was found to be 4.92 (normal
value), and the mean score obtained with the Morningness-
Eveningness Questionnaire was 48.8 + 7.0l. Six participants
were identified as closer to the evening type, and 3 were closer
to the morning type. Thirty-three participants were found to be
intermediate types. Thus, two groups were created: one group of
participants closer to morning or evening types (n = 9) and the
other one consisting of intermediate types (n = 33). The SEBT
results of these groups were compared. A significant perform-
ance difference was found between the two legs especially in
intermediate types, in particular in anterior directions in the

Table 3. Comparison of dominant and non-dominant leg SEBT scores according to time of day in trained (n = 27) and control (n = 15) groups

9:00 13:00 17:00
Trained Control ES Trained Control ES Trained Control ES
Anterior (D) 84.7+9.38 849+554 | -0.026 87.7+£9.29B 84.6 +5.52 0.085 | 87.3+8.18p | 84.5+6.30 | 0.384
Anterior (ND) 852+7.43 85.6+8.22 | -0.051 86.9 £ 9.59 83.7 + 6.87 0.384 | 87.1+849p | 848+6.43 | 0310
Anterolateral (D) 857+ 11.2¢ | 825867 | 0.320 88.2+13.0¢c 83.7£8.87 0404 | 872+113¢c [843+849b| 0.290
Anterolateral (ND) 75.5 + 8.41 76.3+14.3 | -0.068 774 +£9.11 746 £12.4 0.257 792+115B | 754 £10.1 0.351
Lateral (D) 85.0+153¢ | 79.2+143 0.392 89.1+179Bc | 824+122a | 0437 86.5+16.7¢c | 819+124a| 0313
Lateral (ND) 66.8 +12.1 709+204 | -0.245 69.7+12.6 66.4 +14.6 0.242 7311768 | 67.3£159 | 0.346
Posterolateral (D) 90.0+11.0 | 876+9.79 | 0230 | 965+13.7Ba* | 88.0+9.02 0733 [950+996p*| 868620 | 0988
Posterolateral (ND) 87.7+£10.7 86.4 +11.6 0.116 916104 855+ 11.1 0.567 | 92.9+139p | 845+128 | 0.629
Posterior (D) 913+10.9 91.3+10.8 0.000 996+119B"* 91.0+8.26 0.840 | 97.9+10.08* | 88.77.52 1.040
Posterior (ND) 952+10.6b | 926+124 | 0225 995+ 120B | 931949 | 0592 | 984+124 [940+127a| 0351
Posteromedial (D) 854+114 | 849+143 | 0.039 91.7+120p* | 83.8+10.1 0712 | 907+1218*| 813123 | 0.770
Posteromedial (ND) | 93.3+10.6b | 90.8+8.15 | 0.264 96.9+136b | 91.4+887b | 0479 | 953+119¢ |92.1+£822¢c| 0.313
Medial (D) 66.2 £ 16.2 69.4+19.7 | -0.177 67.4+20.8 66.1+£17.1 0.068 714+19.3 66.9+175 | 0.244
Medial (ND) 87.3+150¢ | 83.4+152 0.258 895+190c | 856+133b | 0238 | 87.9+168b |865+139b | 0.091
Anteromedial (D) 785+ 11.3 81.1+11.5 | -0.228 81.0+121 80.1+9.70 0.082 82.1+13.2 80.3+893 | 0.160
Anteromedial (ND) 89.1+104¢ | 88.2+10.1 0.088 909+138¢ 87.8+821b | 0273 | 906+104b |882+7.79b| 0.261

D = dominant leg; ND = non-dominant leg; p = shows statistically significant differences compared to morning scores;a = p < 0.05; b = p < 0.01; and ¢ = p < 0.001 show statistically

significant differences between dominant and non-dominant legs; * = shows statistically significant differences between trained and control groups; ES = effect size.
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dominant leg (anteromedial, medial, and posteromedial) and
in posterior directions (posterior, posterolateral, and postero-
medial) in the non-dominant leg. When the test performances
of these groups at different times of the day were compared, the
intermediate types had significantly higher test scores in the
dominant leg in the lateral, posterolateral, and posterior direc-
tions at 13:00 in comparison with the scores at 9:00.

The SEBT results were compared on the basis of gender, and
men revealed significantly better performance, especially in the
9:00 and 13:00 tests. When the results obtained for the domi-
nant and non-dominant legs were compared, there were signifi-
cant differences in the dominant leg in the anterolateral and
lateral directions and in the non-dominant leg in the postero-
medial and medial directions in every session in both genders.
When the scores of female participants at three different times
of the day were compared, it was found that the scores for the
anterolateral, lateral, and posterior directions at 13:00 as well as
the anterior, anterolateral, lateral, posterolateral, and posterior
directions and the posterior direction for the non-dominant leg
at 17:00 differed significantly from the test scores at 9:00. In
the male participants, however, the significant differences were
noted between the posterolateral, posterior, and posteromedial
directions at 13:00 and the posterior and posteromedial direc-
tions at 17:00 test scores as well as those at 9:00. Time-depend-
ent balance performance changes in the dominant and non-
dominant legs showed a similar structure in terms of gender
(p>0.05) [F (2, 80) =2.081, p = 0.13], np2 = 0.049].

Discussion

The primary purpose of this study was to examine the effect
of circadian rhythm on dynamic balance performance, and the
secondary purpose was to investigate the influence of physical
activity level, body temperature, sleep state, and gender on this
possible effect.

Dynamic postural balance has generally been studied us-
ing a single-leg hop test [24], stability biodex [15], and the pos-
turography system [25]. These methods assess dynamic postural
control functionally but not the stability ability of individuals
[26]. SEBT is simple and affordable and requires no professional
equipment. It has better validity and reliability than other tests.
This test can assess functional abilities, including stability abil-
ity and dynamic balance control, based on the performance of
the lower body in 8 directions [14, 27, 28].

Circadian rhythm is known to affect many athletic abilities
[29]. Some other factors like age, the type and intensity of ex-
ercise, jet-lag, and sleeplessness also affect these daily changes
[15, 29, 30].

The number of studies that examine the relation between
circadian rhythm and balance is limited. In a study on rhythmic
gymnasts, static balance performance was found not to change
at any time of the day, and dynamic balance performance was
observed to reach a peak in the morning [11]; similarly, dynamic
balance performance was reported to be better in the morn-
ing [9]. In another study with participants over the age of 65,
Jorgensen et al. [31] reported that the most significant negative
changes in postural balance were observed at 12:30 and 16:00
based on postural sway area (7.1%) and postural sway length
(4.6%). In another study with young and healthy participants,
the best score related to a dynamic balance test was reached at
9:00, and the worst score was obtained at 13:00 [32]. In a study
with young participants, the best SEBT score was reached at
10:00 compared to other scores recorded at different times of
the day [23].
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In contrast to the results of these studies, Heinbaugh,
Smith, Zhu, Wilson, and Dai [33] applied a dynamic balance
test (Y Balance Test) to 34 physically active participants at 7:00-
10:00 and 15:00-18:00. They reported that circadian rhythm
had a minimal effect on dynamic balance. In our study, the low-
est test scores were observed in the morning, and the highest
scores were obtained at 13:00 in the dominant leg (p < 0.05).
Sleep state, body temperature, and training level, which are all
known to exert possible effects on circadian rhythm, might have
played a role in these results.

Different muscles are involved in SEBT performances in dif-
ferent reaching directions. Hamstrings and quadriceps muscles
are effective in all directions. The vastus lateralis is generally ac-
tive in the dynamic balance performance of the non-dominant
leg in the medial and posteromedial directions [34]. However,
the biceps femoris muscle functions more in the posterior,
posterolateral, and lateral directions. In our study, SEBT tests
were conducted with the dominant and non-dominant legs at
different times of the day. Statistically significant differences
were found in the anterior directions in the dominant leg and
in the posterior directions in the non-dominant leg. Given that
other features that affect SEBT performance are range of motion
[21], neuromuscular coordination, and strength [14, 35], trained
participants might be expected to reach test scores significantly
different from those of untrained ones, and the dominant leg
might be expected to reach test scores significantly different
from those of the non-dominant one.

In another study on the relation between different Q angles
and static and dynamic balance performance, the dominant leg
was reported to have a longer reaching distance in SEBT [36].
The fact that the non-dominant leg might have a lower neu-
romuscular capacity than the dominant leg was thought to bean
important factor [37].

The changes in body temperature were previously reported
to be among the main factors affecting circadian rhythm [13].
In our study, body temperature was thought to have a circadian
rhythm effect on the SEBT results: the lowest body tempera-
ture and the lowest test scores were obtained at 9:00, and with
a gradually increasing body temperature, the best test scores
were recorded at 13:00. A correlation analysis was conducted be-
tween the test scores and the body temperatures. A significant
positive correlation was found between the body temperature at
17:00 and the results for the non-dominant leg in the anterome-
dial direction in the morning and the anteromedial and medial
directions test at 13:00. A significant negative correlation was
found between the body temperature at 13:00 and the results for
the non-dominant leg in the posterior and posterolateral direc-
tions in the morning (p < 0.05). Besides, a statistically signifi-
cant relationship was found between the average temperatures
measured and the percentage temperature differences among
them (between 9:00 and 17:00, 1.67%). As in our study, body
temperature changes detected in previous studies were 2% [38],
2.7% [39], 1% [40], and 1.7% [15].

In studies that support the findings of our study, the physi-
cal performance of swimmers [41] and cyclists [30, 42] was re-
ported to gradually increase throughout the day, and a positive
correlation with body temperature was found. In a study on the
comparison of body temperature and jumping score at 10:00
and 17:00, body temperature (36.9 vs. 37.2°C; p < 0.001) and
peak power output of jumping (5248 vs. 5413 W; p < 0.001) were
found to increase at 17:00. It was concluded that slight circadian
changes in body temperatures might affect the physical per-
formance of elite players [43].
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Regularly training athletes have a better balance perform-
ance. In a study on the dynamic balance performances of elite
athlete groups, gymnasts proved to have better balance scores
than all other groups. Football players and swimmers were bet-
ter than individual athletes, and all the athletes had better scores
than control groups. However, no significant difference between
women and men was reported [44]. In our study, when the par-
ticipants were grouped as trained (very active) and control (in-
active or mildly active), the trained group had significantly bet-
ter scores at 13:00 and at 17:00 in the posterior directions. These
results can be linked to the fact that trained athletes have more
muscle strength and a better range of motion as a consequence
of regular exercise.

Schlesinger et al. [12] emphasised that complex balance
movements require more concentration and attention, and
therefore the sleep state of participants is important. In our
study, the test performance did not show a difference at differ-
ent times of the day for either leg in terms of chronotype. This
result was thought to be related to the fact that the majority
of the group were intermediate types. Likewise, no significant
relation was reported between the dynamic balance test scores
in non-trained adolescents and body temperature variations by
other authors [11].

One of the factors that affect dynamic balance performance
is gender [35]. Female participants performed worse than male
participants in terms of posterior extensions [23]. This result
was linked to the fact that in SEBT tests, the quadriceps mus-
cles are more dominant in anterior extensions, while hamstring
muscles are more dominant in posterior extensions. Actually,
women usually have stronger quadriceps femoris muscles and
weaker hamstring muscles. In our study, men performed signifi-
cantly better than women in the 9:00 and 13:00 tests. The physi-
cal, physiological, and conditional features of male participants
were thought to have an effect on this result.

Conclusions

Our study demonstrated that dynamic balance perform-
ance was affected by circadian rhythm with the influences of
body temperature, gender, and physical activity level. Chrono-
type was not found to have an effect on the results in our study.

Further studies that will be conducted on large samples
with controlled physical activity will provide more reliable in-
formation about balance performance.
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