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Abstract: Skiing can be identified as a branch with the most important representative
power of winter sports. Further, it has been characterized by high popularity and
population, branching off in itself. During the year, different physical performance and
physiological indicators are sometimes encountered in athletes depending on seasonal
cycles, training levels, and living conditions. The aim of this study is to examine some
physical performance parameters and the determined hormone levels to seasonal cycles.
Methods: 15 male skiers with a mean age of 14.53+2.61 (years), a mean height of
158.53+9.66 (cm), and a mean body mass of 54.20+10.85 (kg) participated in the study. The
information about participants' age, height, and body mass was determined by standard
methods. Various measurement tools were used including a digital hand dynamometer
(TKK 5401) for hand grip strength, a digital dynamometer (TKK 5402) for back and leg
strength, a jump meter (Takei TKK 5406) for vertical jump height, and an electronic hand
spirometer (firstMED) for respiratory functions. The Wingate anaerobic power test
(Monark 894 E bicycle ergometer) was performed to determine the anaerobic power level.
Additionally, to determine somatotypes (ectomorph, mesomorph, endomorph) and body
fat percentage; skinfold caliper (Holtain), tape measure, and digital caliper (Holtain) were
respectively utilized for skinfold thickness measurement, circumference measurements,
and diameter measurements. Blood samples (hemogram test, vitamin D, cortisol, and
testosterone to be checked) were taken from the antecubital vein in the sitting position.
From the blood samples, serum plasma was separated and preserved by centrifugation
(+40) and all samples were analyzed at once. All tests were performed once in September,
December, March, and June at an altitude of 2,000 and in pre-season and mid-season. The
data were analyzed through IBM SPSS 24.0 package program. Shapiro-Wilk was used to
determine the distribution of the data, descriptive and frequency analysis was used to
determine the mean of the variables, and one-way analysis of variance (ANOVA) was
used to determine the differences between measurements. The results were presented as
arithmetic mean and standard deviation (X+Ss). Results: In 10-18 years old male skiers, it
was determined that vitamin D reached its highest level in autumn, testosterone in
summet, and cortisol in winter. In the inter-test comparison results, significant differences
were determined in the vertical jump, right and left-hand grip strength, leg strength,
testosterone, vitamin D, HCT, FVC, FEV1, and anaerobic power parameters. Conclusions:
The results of the study have mostly supported the literature.
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1. Introduction

Skiing has become indispensable in the winter months. It has served as a tourism tool
that increases the population of regions that experience intense winter months. Skiing has
been performed at low-middle and high altitudes due to its environment. For this reason,
it requires a certain time for both physical and physiological adaptation, which makes you
feel the cold weather effect. It is generally preferred as a performance sport by people
living in regions that meet the relevant conditions.

The physiological responses of organisms may differ depending on the seasonal cy-
cles throughout the year. Particularly, concerning a circadian (biological) rhythm, the
body's hourly, daily, and monthly responses are different.

Today, vitamin D deficiency, the most common vitamin deficiency in humans, has
been influenced by all life conditions; but also it affects daily life (weakness, reluctance,
etc.) and obstructs the loss of weight by distorting many systems of the body directly or
indirectly.

Vitamin D acts on bone formation and the balance of calcium and phosphorus min-
erals in the serum. Also, it is considered an antirachitic vitamin and calciferol. It has an
antirachitic effect by facilitating the absorption of calcium and phosphorus from the intes-
tine and stimulating the reabsorption of phosphorus from the kidneys. Cholecalciferol
(vitamin D type) is formed from 7-dehydrocholesterol in the malpygium layer of the skin
by the action of UV rays with a wavelength of 290-320nm. Vitamin D is taken as ergocal-
ciferol and cholecalciferol by diet. Ergocalciferol and cholecalciferol are similarly metab-
olized. They hormonally impact receptors in the kidney, intestine, osteoblasts, parathy-
roid pancreatic islet cells, brain cells, and mammary epithelium. Furthermore, vitamin D
directly influences bone mineral metabolism. Together with calcitonin and parathormone,
it provides calcium and phosphorus balance in body fluids and tissues. Similarly, vitamin
D enables immunomodulation (prevention of autoimmune diseases) and regulation of cell
proliferation (prevention of malignancies) [1].

Deficiency is defined as 25 (OH) D3 (25-hydroxyvitamin Dj/calcidiol), the clearest
indicator of vitamin D, is less than 50 nmol/L (~ 20 ng/mL). Parameters including changes
in vitamin D binding globulin, seasonal changes, ethnic differences, and body composi-
tion can affect normal levels of vitamin D [2].

The effects of vitamin D on muscle are less well-known. Clinically, people with se-
vere vitamin D deficiency experience muscle weakness, pain, and hypotonia. Through the
microscope, changes in muscle fiber size are determined by preferential atrophy of type 2
muscle fibers. Electromyography (EMG) has reported reduced motor unit action poten-
tials in patients with vitamin D deficiency [1,3].

The crucial effects of vitamin D on skeletal muscle have been debated for decades.
The answer begins with the vitamin D receptor (VDR), a cognate nuclear receptor, to
which the active hormone 25-hydroxy D binds to exert both genomic and non-genomic
effects in cells. The VDR is the mode of study in which vitamin D exerts its diverse effects
in physiology, from a central role in calcium and mineral homeostasis to non-classical
effects on cell division, tissue pleiotropy, fibrosis, and immune modulation [4].

It has been reported that VDR makes its first appearance in early embryonic life (i.e.,
13th day in rats) and is initially expressed in the mesoderm, the embryonic tissue that
forms the musculoskeletal system [5].

Testosterone is an anabolic steroid. While interacting with androgen receptors (AR)
in skeletal muscle, the more potent dihydrotestosterone (DHT) has been reported to act
primarily in sex-related tissues, with a possible secondary role in skeletal muscle [6].

Genomic androgen/AR binding has been reported to alter the expression of nearly
100" genes, most of which are involved in the regulation of skeletal muscle structure, fiber
types, metabolism, and transcription [7].
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Studies support that androgens increase protein synthesis and decrease catabolism
and autophagy [8]. DHT is associated with skeletal muscle content and muscle strength
[9]. It has also been reported to produce similar increases in testosterone replacement, lean
mass and muscle strength, with or without 5a-reductase inhibitors (dutasteride or finas-
teride) [10,11]. Therefore, it is currently unclear whether DHT is more anabolic in skeletal
muscle than testosterone alone.

Testosterone performs multiple er-gogenic, anabolic and anti-catabolic functions in
skeletal muscle and neuronal tissue. This leads to increased muscle strength, power, en-
durance and hypertrophy [12]. It has been reported that androgens can be stimulant with
exercise in men [13].

Considered from this perspective, androgens may mediate protein synthesis (in skel-
etal muscle) and resistance exercise adaptation [14].

Testosterone may be anti-catabolic by reducing glucocorticoid receptor (GR) expres-
sion and interfering with cortisol binding, or the AR-testosterone complex may compete
with the cortisol-GR complex for Cis-element binding sites on DNA [15]. In addition to
anabolic hormones, glucocorticoids, particularly cortisol, have a significant effect on hu-
man skeletal muscle [16].

During stable physiological conditions, circulating cortisol exhibits a circadian
rhythm, peaking in the morning and gradually decreasing throughout the day, reaching
its lowest levels around midnight [17]. Cortisol levels are regulated at both a systemic and
tissue level to maintain glucocorticoid homeostasis. Endogenous cortisol levels are con-
trolled systemically by the hypothalamic-pituitary-adrenal axis and locally by the action
of 11b-hydroxysteroid dehydrogenase enzymes [14].

In the periphery, the cellular response to glucocorticoids; It has been reported to dif-
fer according to cell type [18,19], cell cycle stage [18] and exposure to stress [20].

In skeletal muscle, cortisol is effective in regulating energy homeostasis and metabo-
lism [21]. During exercise, it increases metabolic substrates, maintains immune cell activ-
ity and vascular integrity [22].

It has been reported that if the stress is high (scope/intensity) during the application
period, the cortisol response may also reach the highest levels [23,24].

Following acute exercise, tissue sensitivity to glucocorticoids, which inhibit muscle
inflammation, cytokine synthesis, and muscle damage, is high. The reduced sensitivity of
monocytes to glucocorticoids 24 hours after exercise may act to protect the body from
prolonged, exercise-induced cortisol secretion [22].

Inactivation of cortisol in cortisol may act as a different mechanism to protect tissues
and cells from the (harmful) effect of exercise-induced cortisol. Accordingly, inactivation
of cortisol by cortisone may be another means of adaptation to exercise for athletes [25].

The aim of this study is to examine some physical performance parameters and se-
lected hormone levels according to seasonal cycles.

2. Materials and Methods

2.1. Participants

15 men between the ages of 10-18 (mean age 14.53+2.61) who were involved in skiing
as competitors participated in the study.

2.2. Research Place and Time

The study was carried out in a ski resort (also sports camp center) at an altitude of
2,000m.
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Figure 1. Physical and physiological measurement times

2.3. Physical Measurements

Physical Measurements: Participants' age, height and body mass information were
determined by standard methods. Hand grip strength was measured with a digital hand
dynamometer (TKK 5401). Back and leg strength were measured with a digital dynamom-
eter (TKK 5402). Vertical jump height was measured with a Jumpmeter (Takei TKK 5406),
and respiratory functions were measured with an electronic hand spirometer (firstMED).
The Wingate anaerobic power test (Monark 894 E bicycle ergometer) was performed to
determine the anaerobic power level. In the determination of somatotypes (ectomorph,
mesamorph, endomorph) and body fat percentage (BYY); Skinfold caliper (Holtain) was
used for skinfold thickness measurement, tape measure was used for circumference meas-
urements, and digital caliper (Holtain anthropometric set) was used for diameter meas-
urements and was calculated with formulas [38,39,40].

2.4. Collection of Blood Samples and Biochemical Analysis

Blood samples (including hemogram test, vitamin D, cortisol and testosterone) were
taken from the antecubital vein in the sitting position. From the blood samples, serum-
plasma was separated and preserved by centrifugation (+40), and all samples were ana-
lyzed in one go by mass spectrometry (LC-MS/MS).

2.5. Data Analysis

The data obtained from the research were analyzed in the IBM SPSS (Statistical Pack-
age for the Social Sciences) 24.0 package program. Shapiro-wilk was used to determine
the distribution of the data, descriptive and frequency analysis was used to determine the
mean of the variables, and one-way analysis of variance (ANOVA) was used to determine
the differences between measurements. Bonferroni correction was made to control the
Type I error. Results were given as arithmetic mean and standard deviation (X+Ss), mean
difference (MD), smallest observation value (Minimum) and largest observation value
(Maximum). Significance level was accepted as p<0.012 for 4 repetitive tests.

3. Results

Fifteen men with a mean age of 14.53+2.61 (years), a mean height of 158.53+9.66 (cm),
and a mean body mass of 54.20+10.85 (kg) participated in the study.
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Chart 1. Body Profile

When the chart (1) was examined, the mean BPM of the participants was determined
as 12.12+2.28%. It is seen that their somatotypes are predominantly endomorphic
(3.55+1.85). Further, mesamorphic (2.70+1.15) and ectomorphic (2.23+1.10) structures are
closely related.
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Chart 2. Vertical jump
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When Chart (2) is examined, it is seen that the highest average in vertical jump per-
formance was reached in the 4th test (79.85+23.29 kgm/s).
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Examining Chart (a); right hand grip strength (36.00£11.93 kgf), left hand grip
strength (35.08+11.02 kgf), graph (b); leg strength (86.73+33.66 kgf) and graph (c) back
strength (88.06+27.10 kgf) tests; It is seen that the highest average was reached in the 4th

tests.
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Vitamin D (graph d) reached the highest mean values (22.98+6.30 ng/mL) in the 4th
test, while cortisol hormone (graph e) reached the highest mean values (20.39+5.78 ug/dL)
reached in the 1st test, and the testosterone hormone (graph f) reached the highest mean
values (548.20+207.00 pg/dL) in the 3rd test. When the results given in the table are exam-
ined considering the normal reference ranges, it is seen that the cortisol levels of the par-
ticipants are high, and the vitamin D and testosterone levels are low.
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Chart 3. Respiratory Functions (FVC: forced vital capacity, FEV1: volume of air exhaled in 1
second of forced expiration, PEF: peak expiratory flow rate)

When graph (3) is examined, the highest mean in pulmonary function tests such as
FVC (3.58+0.48 L), FEV1 (3.01+0.66 L), PEF (4.93+1.51 L/s) It was determined that it was
reached in the 4th test.
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Graph (g); Hematocrit (HCT) (53.80+3.36%) levels reached the highest mean value in
the 4th test, graph (h); Platelet (PLT) (264.07+97.26 cells/mL) levels reached the highest
mean value in the 3rd test, graph (I); leukocyte (WBC) (7.27£1.39 x10"), erythrocyte (RBC)
(5.48+0.46 x10...) and hemoglobin (HGB) (15.55+1.89 g/L) levels It was determined that
high mean values were reached in the second test. It is also seen that the results are within
the normal reference ranges.
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Chart 4. Anaerobic Power Parameters (PP: peak power, AP: average power, MP: minimum

power, PD: power drop)

When the chart (4) is examined, PP (820.75+614.59 W), AP (655.70+523.48 W), MP
(439.59+371.77 W) and PD (377.20+£260, It was determined that the highest values at 35 W)
levels were reached in the third test.

Table 1. Inter-test comparison at vertical jump levels

Vertical jump test MD *Ss p
2. test -1,933* ,250 ,000
1. test 3. test -5,838* 1,076 ,001
4. test -6,134* ,927 ,000
1. test 1,933* ,250 ,000
2. test 3. test -3,904* ,922 ,005
4. test -4,200* ,769 ,001
1. test 5,838* 1,076 ,001
3. test 2. test 3,904* ,922 ,005
4. test -,296 ,488 1,000
1. test 6,134* ,927 ,000
4. test 2. test 4,200* ,769 ,001
3. test ,296 ,488 1,000

When Table (1) was examined, it was determined that there was a significant differ-
ence between all tests at the level of vertical jump (p<0.012).

Table 2. Inter-test comparison of hand grip strength levels

Right hand

MD

+Ss

P

Left hand

MD

+Ss

p

1. test

2. test

-,011*

,002

,001

1. test

2. test

-,016*

,003

,000
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3. test -,032* 006 ,001 3.test  -,029* ,005 ,000
4. test -,053* 007 ,000 4.test -,045* ,006 ,000
1. test ,011* ,002 ,001 1.test ,016* ,003 ,000
2. test
Z.test 5 test  -021% 005 006 3.test -013 004 054
4. test -,042* 006 ,000 4.test -,028% ,005 ,001
1. test ,032% 006 ,001 1.test ,029* ,005 ,000
3. test 2. test ,021* 005 ,006 3.test 2. test ,013 ,004 ,054
4. test -,021* 003 ,000 4.test -,015* ,004 ,008
1. test ,053* ,007 ,000 1.test ,045* ,006 ,000
4. test 2. test ,042% 006 ,000 4.test 2.test ,028* ,005 ,001
3. test ,021* ,003 ,000 3.test 015 ,004 ,008

When Table (2) was examined, it was determined that there was a significant differ-
ence between all tests in the level of right and left hand grip strengths (p<0.012).

Table 3. Inter-test comparison of leg and back strength levels

Leg strength MD *Ss P Back strength MD *Ss P
2. test -,056* 016 ,020 2. test -,019 ,011 624
3. test -,065* ,019 ,021 1. test 3. test -,040* ,012 ,028

1. test
4. test -,091* 019 ,002 4.test  -,055* 016  ,029
1. test ,056* ,016 ,020 1. test ,019 ,011 624

2. test

2. test 3. test -,009 ,008 1,000 3. test -,022 ,009  ,148
4. test -,034 ,012 ,090 4. test -,036 ,014 115
1. test ,065* ,019 ,021 1. test ,040* ,012 028

3. test 2. test ,009 ,008 1,000 3.test 2. test ,022 ,009 ,148
4. test -,025 ,011 ,186 4. test -,014 ,007 313
1. test ,091* ,019 ,002 1. test ,055* ,016 029

4. test 2. test ,034 ,012 ,090 4. test 2. test ,036 ,014 ,115
3. test ,025 ,011 ,186 3. test ,014 ,007 313

When Table (3) was examined, it was determined that the difference between the first
and last tests of leg strength was significant (p<0.012).

Table 4. Inter-test comparison of testosterone and cortisol levels

Testosterone MD *Ss P Cortisol MD *Ss P
2. test 78,067 33,739 ,246 2. test 4,254* 1,157 ,019
1. test 3. test -163,332 51,614 ,054 1. test 3.test 2,340 2,040 1,00
4. test -161,814* 45,053 ,025 4.test 1,119 ,838 1,00
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1. test -78,067 33,739 ,246 1. test -4,254* 1,157 ,019
2. test 3. test -241,398* 51,413 ,004 2. test 3.test -1,914 2,151 1,00

4. test -239,881* 49,883 ,003 4.test -3,135* ,938 ,035

1. test 163,332 51,614 ,054 1.test -2,340 2,040 1,00
3. test 2. test 241,398* 51,413 ,004 3. test 2.test 1914 2,151 1,00

4. test 1,518 13,224 1,000 4.test -1,221 1,491 1,00

1. test 161,814* 45,053 ,025 1.test -1,119 ,838 1,00
4. test 2. test 239,881* 49,883 ,003 4. test 2.test 3,135* ,938 ,035

3. test -1,518 13,224 1,000 3.test 1,221 1,491 1,00

When Table (4) was examined, it was determined that the difference between the
2nd, 3rd and 4th tests in testosterone hormone levels was significant (p<0.012).

Table 5. Inter-test comparison of vitamin D levels

Vitamin D MD *Ss P
2. test -1,077* ,232 ,003
1. test 3. test -1,458 1,756 1,000
4. test -4,015* ,846 ,003
1. test 1,077* ,232 ,003
2. test 3. test -,382 1,732 1,000
4. test -2,938* ,796 ,018
1. test 1,458 1,756 1,000
3. test 2. test ,382 1,732 1,000
4. test -2,557 1,154 ,281
1. test 4,015* ,846 ,003
4. test 2. test 2,938* ,796 ,018
3. test 2,557 1,154 ,281

When Table (5) was examined, it was determined that the difference between the 1st,
2nd and 4th tests in vitamin D level was significant (p<0.012).

Table 6. Inter-Assay Comparison of Some Hemogram Parameters

WBC MD *Ss P RBC MD +Ss P
2. test -,940 ,457 ,418 2. test - 117 ,111 1,00
1. test 3. test ,122 ,040 ,080 1.test 3. test -,026 ,028 1,00
4. test ,783 ,329 ,247 4. test ,223 ,144 ,916
2. test 1. test ,940 ,457 ,418 1. test 117 ,111 1,00
2. test
3. test 1,062 ,460 277 3. test ,091 ,116 1,00

10
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4. test 1,723 566 ,084 4 test  ,340 , 164,388
1. test -,122 ,040 ,080 1.test  ,026 ,028 1,00
3. test 2. test -1,062  ,460 277  3.test 2.test  -,091 2116 1,00
4. test ,661 ,325 ,435 4 test 249 146,710
1. test -,783 ,329 247 1.test  -,223 144 916
4. test 2. test -1,723 566 ,084  4.test 2.test  -,340 ,164 388
3. test -,661 ,325 435 3.test  -,249 146,710
Table 7. Inter-Assay Comparison of Some Hemogram Parameters
HGB MD *Ss P HCT MD *Ss P
2. test -,382 ,320 1,000 2. test -1,236 986 1,00
1. test 3. test -,100 ,049 ,400 1.test 3. test -,209 223 1,00
4. test ,218 ,349 1,000 4. test -8873* 1,673 ,002
1. test ,382 ,320 1,000 1. test 1,236 986 1,00
2. test
3. test ,282 ,316 1,000  2.test 3. test 1,027 982 1,00
4. test ,600 ,396 ,966 4. test -7,636* 1,620 ,005
1. test ,100 ,049 ,400 1. test ,209 ,223 1,00
3. test 2. test -,282 ,316 1,000  3.test 2. test -1,027 ,982 1,00
4. test ,318 ,360 1,000 4. test  -8,664* 1,619 ,002
1. test -,218 ,349 1,000 1. test 8,873* 1,673  ,002
4 test 2. test -,600 ,396 ,966 4. test 2. test 7,636 1,620 005
3. test -,318 ,360 1,000 3. test 8,664* 1,619 002
Table 8. Inter-Assay Comparison of Some Hemogram Parameters
PLT MD +Ss P
2. test 9,545 34,112 1,000
1. test
3. test 1,273 6,509 1,000
4. test 61,636* 16,327 ,022
2. test 1. test -9,545 34,112 1,000
3. test -8,273 38,101 1,000
4. test 52,091 26,870 488

11
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FvC MD  *Ss P FEV1 MD  #Ss P PEF MD  #Ss P
2.test 04 07 1,00 2.test 05 05 1,00 2.test -00 08 1,00
% 3test -03 11 100 § 3test 08 05 9 & 3test -10 11 1,00
— — —
4.test -23 13 58 4.test  -23* 07 03 4test -21 11 54
T.test ,04 ,07 1,00 T.test ,05 05 1,00 T.test ,00 ,08 1,00
+  3.test 01 ,05 1,00 % 3. test -,03 ,03 1,00 % 3.test -10 ,05 ,53
] [} [}
N 4test -18 08 23 N 4test -17¢ 03 000 N 4test - 06 03
20*
T.test ,03 ,11 1,00 T.test 08 ,05 ,99 T.test ,10 ,11 1,00
= 2test -01 ,05 100 & 2.test ,03 03 100 + 2.tet ,10 ,05 53
] [} [}
S 4test - 05 009 ©  4test -14* 03 005 O 4test - 02 02
,20% ,10%
T.test ,23 ,13 58 T.test ,23* 07 03 T.test 21 11 54
% 2test 18 08 23 § 2test 7% 03 ,001 & 2.test 20 06 03
< < <
3.test ,20* ,05 ,009 3. test ,14* ,03 005 3.test ,10* ,02 ,02
1. test 1,273 6,509 1,000
3. test
2. test 8,273 38,101 1,000
4. test 60,364 20,740 1093
1. test -61,636* 16,327 1022
4. test
2. test -52,091 26,870 488
3. test -60,364 20,740 1093

When the table (6,7,8) was examined, it was determined that there was a significant
difference between the 4th test to determine the HCT level and the 1st, 2nd and 3rd tests
(p<0.012).

Table 9. Inter-test comparison in respiratory functions

When Table (9) was examined, it was determined that the difference between the 3rd
and 4th tests was significant in the FVC value, and there was a significant difference be-
tween the 4th test and the 2nd and 3rd tests in the FEV1 value (p<0.012).

Table 10. Inter-test comparison of anaerobic power outputs

MP

MD

+Ss

P

PD

MD

+Ss

P

2. test

-5,712

12

2,031

,075

1. test

2. test

-5,100

2,084

,158
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1. test 3. test -12,27* 2,382 ,001 3. test -6,876* 2,159  ,035
4. test -8,676* 2,120 ,005 4. test -4,550 1,632 ,079
1. test 5,712 2,031 ,075 1. test 5,100 2,084 ,158
2. test

3. test -6,565* ,583 ,000 2.test 3.test -1,776* 477 ,011

4. test -2,965 1,213 ,159 4. test ,550 ,876 1,00

1. test 12,276* 2,382 ,001 1. test 6,876* 2,159 035
3. test 2. test 6,565* ,583 ,000 3.test 2. test 1,776* 477 ,011

4. test 3,600 1,316 ,088 4. test 2,326 ,822 ,072

1. test 8,676* 2,120 ,005 1. test 4,550 1,632,079
4. test 2. test 2,965 1,213 ,159 4. test 2. test -,550 ,876 1,00

3. test -3,600 1,316 ,088 3. test -2,326 ,822 ,072

Tablo 11. Inter-test comparison of anaerobic power outputs
MP MD *Ss P PD MD *Ss P

2. test -1,724 1,176 ,973 2. test  -1,781* ,482 ,012
1. test 3. test -3,929* 1,135 ,019  1.test  3.test  -4,430* ,762 ,000

4. test -3,118* ,957 ,030 4.test  -3,550* 779 ,002

1. test 1,724 1,176 ,973 1. test 1,781* ,482 ,012
2. test
3. test -2,206* ,166 ,000 2. test 3. test -2,649* ,433 ,000

4. test -1,394* ,368 ,010 4.test  -1,769* ,380 ,002

1. test 3,929% 1,135 ,019 1. test 4,430* ,762 ,000
3. test 2. test 2,206* ,166 ,000 3. test 2. test 2,649* ,433 ,000

4. test ,812 ,318 ,127 4. test ,880% ,249 ,016

1. test 3,118* ,957 ,030 1. test 3,550* ,779 ,002
4. test 2. test 1,394* ,368 ,010 4. test 2. test 1,769* ,380 ,002

3. test -,812 ,318 ,127 3. test -,880% ,249 ,016

When the table (10,11) is examined, it is seen that there is a significant difference be-
tween the tests in the PP and PD outputs. Further, there is a significant difference between
the 2nd and 3rd tests in the AP output and there is a significant difference between the
2nd test and the 3rd and 4th tests in the MP output (p<0.012).

4. Discussion

The researches related to the parameters examined in the study were discussed, were
reported and interpreted.

Dogan and Ozkan (2021), in their study on male tennis players aged 12-14, found the
back strength to be 65.5+17.24, the leg strength to be 66.65+19.1, the right hand grip
strength to be 29.73+9.19, and the left hand grip strength to be 25.07+7.37 [26]. In an 8-
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week study of football players aged 12-14, back strength was reported as 62.34+10.09 in
the pre-test, 73.2+6.84 in the post-test, and leg strength as 74.94+11.33 in the pre-test and
83.10£11.98 in the post-test. At the end of the same study, the FEV1 was found to be
3.07+0.28 and the FVC to be 3.11+0.47 [27]. The reason for the better results in our study
(graph 3,4,5) is thought to be due to the wider age range and more intense hormonal de-
velopment.

Opal et al., (2018) found that there was 42.3% of vitamin D deficiency and 27.2% of
insufficiency in children in Erzincan province. It has been reported that only 30.5% of chil-
dren are above the accepted reference values for vitamin D. In a seasonal review in the
same study, it was observed that both boys and girls (all age groups) had a decrease in
vitamin D levels in winter and spring [28].

In a study conducted in Samsun, during the winter months; serum 25-OH D level of
13,395 individuals was found to be 14.71 + 10.21 ng/mL; however, in summer months;
serum 25-OH D level of a total of 10,378 individuals was determined as 19.13 + 11.09
ng/mL. While a higher level in the summer months is likely, it is noteworthy that the mean
is at levels of severe deficiency (<20 ng/ml) in both seasons [29].

Ogu§ et al., (2015) found that the mean vitamin D levels of patients were 22.80+13.27
ng/mL between January and December. In 47.00% of patients (50% in women, 38% in men)
vitamin D levels were below the deficiency limit (<20 ng/mL), 28.00% were within the
deficiency limits (20-30 ng/mL), 25% of them were at the optimal level (>30 ng/mL) [30].

Seo et al., (2019) conducted a study on 47 male adolescent taekwondo players (age
16.7+0.84 years, height 175.245.97cm, body mass 66.2+10.46kg, and training experience
53.4+10.60months). They trained for at least 3 hours a day, 5 days a week. At the end of
the study, approximately 75% of the participants were found to have vitamin D deficiency
[31].

In some studies on football and gymnastics athletes, the prevalence of vitamin D de-
ficiency or insufficiency has been reported to range from 59% to 94% [32,33,34].

Abate and Salini (2022) examined the seasonal changes in vitamin D, cortisol and
testosterone release in the study they conducted on Italian B series football players (a total
of 50 football players, 38 Caucasian and 12 African origin) (table 12).

Table 12. Some hormones in Caucasian and African football players

Africa Caucasia
August February August February
Testosterone (nmol/L) 11,5+2,4 10,3+1,6 9,1+£2,6 7,723
Cortisol (pg/dL) 8,2+1,6 9,6+1,7 8,6+2,3 10,9+4,4
Vitamin D (ng/mL) 33,4+9,7 27,4494 39,4+11,1 31,849,7

All athletes participating in the study had high testosterone levels in the summer
months. The reason for this has been attributed to the temperature of the air, unlimited
lifestyle and sexual excitement. Cortisol was found at high levels in the winter months,
and the reason for this was shown as weather conditions, competition and training inten-
sities. Vitamin D, on the other hand, was found at high levels in the summer months and
was attributed to its better synthesis by the skin when exposed to ultraviolet B radiation.
It has been reported that the results of the study (table 12) are similar to other results in
the literature [35].

Lombeardi et al., (2017) examined seasonal changes in vitamin D, testosterone and
cortisol secretion in their study on 167 professional football players in the Italian league
(graph ij k).
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As a result of the study, it was determined that vitamin D and testosterone levels
increased in summer months, while cortisol levels were higher in winter months (graph
14,15,16) [36]

Michalczyk et al. (2020) examined the effects of winter sun and summer sun on vita-
min D in their study during the season (graph 5).

25(OH)D

50
45
40 #
35
3 30
% 25
= 20
15
10

Chart 5. Vitamin D (BL: normal weather conditions, WSE: after winter sunlight, SEE: after summer
sunlight)

As a result of the study, it was determined that the winter sun increased the vitamin
D level more than the normal, and the summer sun increased the vitamin D level more
than the normal and winter sun (chart 5).

5. Conclusions

In male skiers between the ages of 10-18, who were found to be endomorphic; vertical
jump, right-left hand grip strength, leg and back strength, vitamin D, FVC, FEV1, PEF and
HCT parameters reached the highest level in November (autumn/4th test).
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The highest level in P, AP, MP, PD, PLT and testosterone parameters in June (sum-
mer/3rd test), the highest level in WBC, RBC, HGB parameters in April (spring/2nd test),
and the highest level in cortisol hormone were reached in January (winter/1st test). When
the results were analyzed considering the normal reference ranges, it was observed while
cortisol levels were high, vitamin D and testosterone levels were low. It was determined
that the results were within the normal reference ranges in selected hemogram parame-
ters.

In the inter-test comparison results, significant differences were determined in verti-
cal jump, right and left hand grip strength, leg strength, testosterone, vitamin D, HCT,
FVC, FEV1 and anaerobic power parameters.

It was thought that the results of the study were mostly similar to the results of the
literature. Although it was surprising that Vitamin D was higher in November, the effect
was thought to persist in the summer months. Considering the gender, age, altitude, train-
ing environment and training level of the participants, probable outcomes were result in.
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