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Abstract: It is understood that the difference in daily sunlight duration between
summer and winter seasons in Tirkiye is approximately 4 hours 51 minutes. In
Tiirkiye, a country located on both the European and Asian continents, it is a matter
of curiosity whether the difference in daily sunlight duration of almost 5 hours,
specific to the seasons, can have a significant effect on chronotypes. Especially the
fact that the display of sports performance varies throughout the day according to
chronotypes is of significant importance in the sports science community.
Therefore, in this research, the relationship between the season of birth and
chronotypes of the soccer players participating in the Development Leagues
affiliated with the Turkish Soccer Federation during the 2022-2023 season was
examined. The population of this cross-sectional study consisted of 8,952 soccer
players, while the sample size was composed of 402 soccer players with a 95%
confidence level. The survey technique was used for data collection, and in this
context, the "Turkish form of Morningness-Eveningness Stability Scale" was
employed. Based on the findings of this study, the conclusion reached is that the
season of birth does not have a significant impact on the chronotypes of soccer
players in the age range of 14-19. We believe that conducting further research in
this field is important for a better understanding of chronotype mechanisms. It is
recommended that future studies be conducted on different sample groups and in

regions with varying altitudes.
Key words: soccer, chronotype, season, light-dark cycle, photoperiod

Introduction

The regular recurrence of behavioral, physiological, and biochemical
rhythms within a 24-hour time frame is defined as circadian rhythms (Foster and
Kreitzman, 2005; Ishida et al., 1999), and the biological diversity of this rhythm is
expressed as chronotype (Melo et al. 2019). Chronotypes are typically classified
into three distinct types: morning type (M-type), evening type (E-type), and neither
type (N-type) (Adan et al., 2012; Horne and Ostberg, 1976; Vitale et al., 2015).
Morning types (M-types) achieve their highest levels of mental and physical
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performance during the early hours of the day, while evening types (E-types)
perform best during the latter part of the day. Neither types (N-types) are individuals
with no clear circadian preference and are categorized within this group due to
displaying intermediate characteristics (Adan et al., 2012; Montaruli et al., 2017;
Taillard et al., 2004).

Chronotype is a biological rhythm that can be influenced by geographical
variables such as east-west and north-south positioning (Borisenkov et al., 2012a;
Natale and Di Milia., 2011) and photoperiod factors like the light-dark cycle
(Arendt, 2012; Chen et al., 2016; Friborg et al., 2012). This suggests that the
duration of the light-dark cycle between countries based on their geographical
location and the seasons they experience could impact individuals' chronotypes. In
this context, it is noteworthy that Tiirkiye is located in the Northern Hemisphere
and experiences all four seasons distinctly.

In Tiirkiye, which is located in the Northern Hemisphere, the tilt of the
Earth's axis and its annual movement result in the maximum duration of sunlight
occurring in the summer months, while the minimum duration of sunlight is
observed in the winter months [Erol, 1999]. The daily average sunlight duration in
Tiirkiye is approximately 9 hours and 56 minutes in winter, 13 hours and 10 minutes
in spring, 14 hours and 47 minutes in summer, and 11 hours and 30 minutes in
autumn (Astronomical Almanac, 2022). Based on this information, it is understood
that there is an approximate 4-hour and 51-minute difference in daily sunlight
duration between the summer and winter seasons in Tiirkiye. Considering this
nearly 5-hour daily difference in sunlight duration during different seasons, it is
believed that it could have a significant impact on chronotypes.

In the literature, some researchers have emphasized that individuals born in
the autumn and winter months, who are exposed to lower levels of daylight and
higher levels of darkness, are more likely to exhibit a morning-type (M-type)
chronotype. Conversely, individuals born in the spring and summer months, who
are exposed to higher levels of daylight and lower levels of darkness, are more
likely to have an evening-type (E-type) chronotype (Cavallera and Giudici, 2008;
Borisenkov et al., 2002b). However, it should be noted that there is no consensus
among researchers on this matter in the literature.

Studies conducted in Japan have indicated that the birth month does not have
any effect on the chronotype of individuals aged 18-30 (Takao et al., 2009).
However, a relationship between birth month and chronotype was observed in
children aged 2-12 years (Harada et al., 2011). Additionally, it has been reported
that the birth month has a significant impact on the chronotype of Italian adolescents
(Tonetti et al., 2011). Similar results have been obtained in studies conducted on
Italian, Spanish (Natale et al., 2009), and Canadian (Mongrain et al., 2006) adults.
These studies found a prevalence of evening chronotypes among individuals born
in the spring and summer months (Borisenkov et al., 2012b). However, considering
Tiirkiye's geographical location and the differences in seasonal day-night durations,
there have been no studies investigating inter-individual differences in chronotypes.
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Therefore, it is of interest to explore the outcomes of such research conducted in
Tiirkiye, which spans both the European and Asian continents.

Moreover, the fact that individuals' physical performances vary throughout
the day based on their chronotypes is both important and thought-provoking for
determining how Turkish athletes are affected by this. Soccer, one of the world's
most popular sports, especially among adolescent boys (Roveda et al., 2020), is also
highly popular in Tiirkiye. In this context, the aim of this study was to examine the
relationship between the season of birth and the chronotypes of soccer players
participating in the Development Leagues affiliated with the Turkish Soccer
Federation (TFF) during the 2022-2023 season.

Material and Methods

Research Design

This study was conducted in accordance with the Helsinki Declaration and
was approved by the Scientific Research and Publication Ethics Committee of
Inénii University, with decision letter number 2023/5138, dated 14.11.2023. A
cross-sectional research design was employed, and quantitative research methods
were utilized with the survey technique.

Population and Sample

The population of this study consists of 8,952 soccer players playing in the
Development Leagues (U14, U15, U17 and U19; U19 Elite A League, U19 Elite B
League, U17 Elite A League, U17 Elite B League) affiliated to the TFF in the 2022-
2023 season. Since the total number of players playing in these leagues is not
specified on the official website of the TFF, it was calculated by multiplying the
total number of teams in the Development League by the total number of players
(24) of each team. In this context, it was determined that there are 54 teams in the
U14 Development League, 72 teams in the U15 Development League, 64 teams in
the U16 Development League, 49 teams in the U17 Regional Development League,
53 teams in the U19 Regional Development League; 22 teams in the U19 Elite A
League, 18 teams in the U19 Elite B League, 21 teams in the U17 Elite A League,
20 teams in the U17 Elite B League, totalling 373 teams. When the number of teams
in the development league (373) is multiplied by the total number of players of each
team (24), it is determined that there are 8.952 athletes in total. Since the number
of athletes constituting the population is clearly known, the sample size was
determined by using the estimated sample size table (Adam, 2020) used in cases
where the population is known. Accordingly, it was understood that the sample size
should be 370 athletes with 95% confidence level. In sample selection, convenience
sampling technique, one of the non-random sampling techniques, was used. In this
context, a total of 402 male soccer players between the ages of 14-19 playing in
TFF affiliated Development Leagues were included in the study. A voluntary
consent form was obtained from the participants aged 18 years and over, and both
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the voluntary consent form and the parental consent form were signed by all
participants under the age of 18. The demographic information of the participants
is given in Table 1.

Table 1. Demographic information of the participants

Variable Frequency (f) Percent (%)
Age (year) 14 162 40.3
15 80 19.9
16 58 14.4
17 56 13.9
18 26 6.5
19 20 5.0
Season of birth* Spring 102 254
Summer 111 27.6
Autumn 72 17.9
Winter 117 29.1
Sports experience (year) 1-3 59 14.7
4-6 125 31.1
7-9 142 353
+10 76 18.9
Positions played Goalkeeper 39 9.7
Defender 124 30.8
Midfielder 141 35.1
Forward 98 24.4
League U 14 114 28.4
U 15 48 11.9
U 16 82 20.4
U 17 (regional) 12 3.0
U 19 (regional) 22 5.5
U 17 (elite) 61 15.2
U 19 (elite) 63 15.7
Training time 06:00-12:00 13 32
12:00-18:00 157 39.1
18:00-00:00 232 57.7
Time period for going to school Before midday 285 70.9
Afternoon 26 6.5
Distance education 91 22.6
Desired time of competition 09:00-12:00 68 16.9
12:00-15:00 70 17.4
15:00-18:00 264 65.7

Note. Winter: (December, January, February); spring: (march, april, may); Summer: (June, July, August); Autumn:
(September, October, November).

Data collection tools

In determining the chronotypes of the participants, the "Turkish form of
MESS" scale, developed by Randler et al. (2016) called "Morningness-Eveningness
Stability Scale (MESS)" and adapted to the Turkish language by Demirhan et al.
(2019), was used. The Turkish form of MESS consists of three sub-dimensions:
morning affect (MA), eveningness (EV), and distinctness (DI). The scale is five-
point Likert type. Additionally, a form prepared by the researchers was used to
collect demographic information of the participants (Table 1).
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Data collection process

The data of this research were collected electronically between 11.11 and
11.11. by sending the form link to the mobile phone numbers of the participants
with demographic information and Chronotype determination scale questions
prepared via Google Form. The data collected in the research were uploaded to the
Excel program (Microsoft 365) and then made suitable for analysis by assigning
numerical values to the verbal data. Finally, the research data were transferred to
IBM statistical program (SPSS Version 26.0, Armonk, NY) for analysis.

Statistical analysis

The data were analysed in IBM Statistics (SPSS version 26.0, Armonk, NY)
package programme. Normality distribution of the data was tested by Kolmogorov-
Smirnov and homogeneity was tested by Levene's test. Kruskal Wallis-H test and
chi-square (%2) were used for group comparison. Statistical significance level was
accepted as p<.05. In addition, the demographic characteristics of the participants
were given as frequency (f) and percentage (%) using descriptive statistics.

Results
Table 2. Kruskal-Wallis H Test results between participants' season of birth and Chronotype types
Subdimensions Seasons n MR e p
ME Spring 102 198.94 1.012 0.798
Summer 111 209.27
Autumn 72 204.32
Winter 117 194.63
EV Spring 102 202.95 2.330 0.507
Summer 111 187.83
Autumn 72 206.93
Winter 117 209.86
Spring 102 196.90 1.610 0.657
DI Summer 111 208.39
Autumn 72 210.76
Winter 117 193.28

Note. p<0.05; ME: M-type; EV: E-type; DI: N-type; MR: Mean Rank; 2: chi-square

When the difference between the season in which the participants were born
and their chronotype scores is analysed in Table 2, it is understood that the seasons
in which the participants were born do not have an effect on the chronotype
subdimensions.

Discussion

The findings of this study, which was conducted to examine the relationship
between the season of birth and chronotypes of soccer players playing in Soccer
Development Leagues in the 2022-2023 season, were striking. In our research, it
was determined that there was no statistically significant relationship between the
season of birth and chronotypes of soccer players aged 14-19 years (p<0.05).
Although there are studies in the literature reporting that the chronotype of an
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individual can be affected by the season of birth (Harada et al., 2011; Tonetti et al.,
2011; Natele et al., 2009; Mongrain et al., 2006; Santos et al., 2020), it should be
kept in mind that seasonal changes are not the only factor affecting chronotype.

Epidemiological studies, particularly in humans, have reported an
association between increased daylight hours and evening preferences (Natale et
al., 1999; Tonetti et al., 2011; Vollmer et al., 2012b). However, it cannot be said that
there is a consensus among researchers on this matter. In this context, while some
studies have reported no significant relationship (Huang et al., 2015; Touchette et
al., 2008), others have suggested an inverse effect (Didikoglu et al., 2019;
Tegowska et al., 2006). Therefore, it is believed that the emergence of these
different results may be attributed to the roles played by other factors that can
influence chronotype.

Among the factors that influence chronotype, age (Montaruli et al., 2017,
Crowley et al., 2014; Koscec-Bjelajac et al., 2014; Adam, 2020; Adan et al., 2012),
gender (Adan and Natale, 2002; Adam et al., 2012), genetic factors (Landolt and
Dijk, 2017; Kalmbach et al., 2017), latitude and altitude of the location (Borisenkov
et al., 2012a; Masal et al., 2015), and lifestyle (Martin et al., 2012; Vollmer et al.,
2012a) play significant roles. The absence of a relationship between the
participants' chronotypes and the season of their birth suggests that some of these
factors may have influenced the participants.

The fact that 70.9% of our study's participants go to school in the morning
and 96.8% engage in afternoon training (Table 1) highlights that they are required
to be active in both parts of the day. Therefore, we believe that our research group
is influenced by their social program hours and adapts to them.

Furthermore, this research has demonstrated that the approximately 5-hour
difference in daylight and darkness between seasons may not have a significant
enough effect to influence chronotype. In fact, in the literature, Holler et al. (2021)
emphasized that for there to be a relationship between daylight duration,
chronotype, and seasonal differences, winters should be long and dark, while
summers should have 24-hour daylight. However, even during the summer months,
which are the period with the longest daylight hours in Tiirkiye, the daily average
is only 14 hours and 47 minutes (Astronomical Almanac, 2022). Therefore, the lack
of a relationship between the season of birth and chronotype in our study may be
associated with not being exposed to sufficiently long daylight. To draw a definitive
conclusion on this matter, it is recommended that further research be conducted
with different sample groups.

Finally, we believe it is necessary to emphasize the following point in this
research. If the participants in the study had the opportunity to determine the
competition time themselves, 65.7% of them stated a preference for participating in
competitions between 15:00 and 18:00 in the afternoon. This preference may
indicate a tendency towards an E-type among the participants. Furthermore, the
compatibility of this finding with similar studies in the literature is noteworthy.
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In the literature, many relevant studies have reported that professional and
amateur athletes exhibit maximum athletic performance around 16:30-19:00 in the
afternoon (Aloui et al., 2017; Chtourou et al., 2012; Di Cagno et al., 2013; Lok et
at., 2020; Silveira et al., 2020; Yarrouk et al., 2012). This increase in athletic
performance is attributed to the synchronization of physiological, psychological,
and metabolic rhythms (Bellastella et al., 2019; Kantermann et al., 2012). In this
context, it can be said that the most suitable time of day to achieve maximum
efficiency in any physical exercise is between 15:00 and 19:00.

Conclusion

This research contributed to explaining the relationship between chronotype
and seasonal differences. Based on the findings of this study, the conclusion reached
is that the season of birth does not have a decisive effect on the chronotypes of
soccer players aged 14-19. We believe that further research in this field is crucial to
gain a better understanding of chronotype mechanisms. It is recommended that
future studies be conducted on different sample groups and in regions with varying
altitudes.

Conflict of Interest

The researchers affirm that there were no financial or commercial ties that might be
seen as creating a conflict of interest during the research's conduct.

Author Contributions

Conceptualization, 1. I., R.IM., O.E., M.J., and E.P.; methodology, 1. 1., R.IM.,
O.E., M.J,, and E.P.; software, 1. I., RIM., O.E., M.J., and E.P.; validation, 1. .,
R.IM., O.E,, M.J.,, and E.P.; formal analysis, I. I., RIM., O.E., M.J,, and E.P;
investigation, 1. I., R.LM., O.E., M.J., and E.P.; resources, 1. I., RIM., O.E., M.J.,
and E.P.; data curation, 1. I., RIM., O.E., M.]., and E.P.; writing—original draft
preparation, 1. I., RIM., O.E., M.],, and E.P.; writing—review and editing, I. I.,
R.IM., O.E., M.J,, and E.P.; visualization, I. 1., RIM., O.E., M.J., and E.P;
supervision, 1. 1., R.IM., O.E., M.].,, and E.P.; project administration, I. I., R.L.M.,
O.E., M.J., and E.P.; funding acquisition, 1. 1., RIM., O.E., M.],, and E.P.. All
authors have read and agreed to the published version of the manuscript.

Funding
There was no external support for this study.
Data Availability Statement

The corresponding author will freely make the raw data used to support this article's
conclusions available.

References

24




BALTICA ISSN: 0067-3064

2024 37(8)

Adam, A. M. (2020). Sample Size Determination in Survey Research. Journal of
Scientific Research and Reports 26(5), 90-97.
https://doi.org/10.9734/jsrr/2020/v261530263.

Adan, A., Archer, S. N., Hidalgo, M.P., Di Milia, L, Natale. V., and Randler, C.
(2012). Circadian typology: a comprehensive review. Chronobiol Int. 29, 1153-
75.

Adan, A., and Natale, V. (2002). Gender differences in morningness-eveningness
preference. Chrono Biol Int. 19, 709-20.

Aloui, K., Abedelmalek, S., Chtourou, H., Wong, D. P., Boussetta, N., and Souissi,
N. (2017). Effects of time-of-day on oxidative stress, cardiovascular
parameters, biochemical markers, and hormonal response following level-1 Yo-
Yo intermittent recovery test.  Physiol Int.  104(1), 77-90.
doi:10.1556/2060.104.2017.1.6

Arendt, J. (2012). Biological rhythms during residence in polar regions.
Chronobiol Int. 29, 379-394. https://doi.org/10.3109/07420528.2012.668997.

Astronomical Almanac. (2002). Bogazici University. Kandilli Observatory and
Earthquake Research Institute Astronomy Laboratory.

Bellastella, G., De Bellis, A., Maiorino, M.I., Paglionico, V.A., Esposito, K., and
Bellastella, A. (2019). Endocrine rhythms and sport: it is time to take time into
account. J Endocrinol Invest. 42,1137-1147. doi:10.1007/s40618-019-01038-
1.

Borisenkov, M.F., Fradkova, L.I., and Kolomeichuk, S.N. (2012a). Factors
affecting chronotype of adolescents in the north according to multiple
regression analysis. Chronobiol Int. 29, 1418-9.

Borisenkov, M.F., Kosova, A.L., and Kasyanova, O.N. (2012b). Impact of
perinatal photoperiod on the chronotype of 11- to 18-year-olds in northern
European Russia. Chronobiol Int. 29, 305-10.

Cavallera, G.M., and Giudici, S. (2008). Morningness and eveningness
personality: A survey in literature from 1995 up till 2006. Pers Individ Dif. 44,
3-21.

Chen, N., Wu, Q., Xiong, Y., Chen, G., Song, D., and Xu, C. (2016). Circadian
rhythm and sleep during prolonged Antarctic residence at Chinese Zhongshan
station. Wilderness Environ Med. 27(4), 458-467.
https://doi.org/10.1016/j.wem.2016.07.004.

Chtourou, H., Hammouda, O., Souissi, H., Chamari, K., Chaouachi, A., and
Souissi, N. (2012). Diurnal variations in physical performances related to soccer
in  young soccer players. Asian J Sports Med. 3(3),139-144.
doi:10.5812/asjsm.34604.

Crowley, S.J., Van Reen, E., LeBourgeois, M.K., Acebo, C., Tarokh, L., Seifer, R.,
Barker, D. H., and Carskadon, M.A. (2014). A longitudinal assessment of sleep
timing, circadian phase, and phase angle of entrainment across human
adolescence. PLoS One 9(11), €112199. doi:10.1371/journal.pone.0112199.

Demirhan, E., Onder, i., Horzum, M. B., Masal, E., and Besoluk, S. (2019).
Adaptation of the morningness—eveningness stability scale improved (MESSi)
into Turkish. Chronobiology international 36(3), 427-438.

25



BALTICA ISSN: 0067-3064

2024 37(8)

Di Cagno, A., Battaglia, C., Giombini, A., Piazza, M., Fiorilli, G., Calcagno, G.,
Pigozzi, F., and Borrione, P. (2013). Time of day - effects on motor coordination
and reactive strength in elite athletes and untrained adolescents. J Sports Sci
Med. 12, 182-189.

Didikoglu, A., Maharani, A., Payton, A., Pendleton, N., and Canal, M.M. (2019).
Longitudinal change of sleep timing: association between chronotype and
longevity in older adults. Chronobiol Int. 36(9), 1285-1300.
https://doi.org/10.1080/07420528.2019.

Erol, O. (1999). General climatology. Cantay Bookstore: Istanbul.

Foster, R., and Kreitzman, L. (2005). Rhythms of Life: The Biological Clocks that
Control the Daily Lives of Every Living Thing. Yale University Press. New
Haven: United States.

Friborg, O., Bjorvatn, B., Amposah, B., and Pallesen, S. (2012). Associations
between seasonal variations in day length (photoperiod). sleep timing. sleep
quality and mood: a comparison between Ghana (5*) and Norway (69%). J.
Sleep Res. 21, 176—184. https://doi.org/10.1111/j.1365-2869.2011.00982.x.

Harada, T., Kobayashi, R., Wada, K., Nishihara, R., Kondo, A., Akimitsu, O., Noji,
T., Taniwaki, N., Nakade, M., Krejci, M., and Takeuchi, H. (2011). Effect of
birth season on circadian typology appearing in Japanese young children aged
2 to 12 years disappears in older students aged 18 to 25 years. Chronobiol Int.
28, 638—642.

Horne, J.A., and Ostberg, O. (1976). A self-assessment questionnaire to determine
morningness—eveningness in human circadian rhythms. /nt J Chronobiol. 4, 97—
I11.

Héller, Y., Gudjonsdottir, B.E., Valgeirsdottir, S.K., and Heimisson, G.T. (2021).
The effect of age and chronotype on seasonality, sleep problems, and mood.
Psychiatry Research 297, 113722.

Huang, Y., Lin, D., Lu, C., et al. (2015). Season of birth, sex and sleep timing
preferences. [Int. J. Environ. Res. Public Health. 12(5), 5603-5613.
https://doi.org/10.3390/ 1jerph120505603.

Ishida, N., Kaneko, M., Allada, R. (1999). Biological clocks. Proceedings of the
national academy of sciences 96(16), 8819-8820.

Kalmbach, D.A., Schneider, L.D., Cheung, J., Bertrand, S.J., Kariharan, T., Pack,
A.L, and Gehrman, P.R. (2017). Genetic Basis of Chronotype in Humans:
Insights From Three Landmark GWAS. Sleep 40, zsw048.

Kantermann, T., Forstner, S., Halle, M., Schlangen, L., Roenneberg, T., and
Schmidt-Trucksdss, A. (2012). The Stimulating Effect of Bright Light on
Physical Performance Depends on Internal Time. PLoS ONE 7(7), e40655.

Koscec-Bjelajac, A., Rodosevic-Vidacek, B., and Bakotic, M. (2014).
Morningness-eveningness and sleep patterns of adolescents attending school in
two rotating shifts. Chronobiol Int. 31(1), 52—-63. doi:10.24869/spsih.2018.3.

Landolt, H.P., and Dijk, D.J. (2017). Genetics and Genomic Basis of Sleep in
Healthy Humans. Princ Pract Sleep Med. Philadelphia: Elsevier 25, 310-21.

26



BALTICA ISSN: 0067-3064

2024 37(8)

Lok, R., Zerbini, G., Gordijn, M.C.M., Beersma, D.G.M., and Hut, R.A. (2020).
Gold, silver or bronze: circadian variation strongly affects performance in
olympic athletes. Sci Rep. 10(16088),1-6. doi:10.1038/s41598-020-72573-8.

Martin, J.S., Hébert, M., Ledoux, E., Gaudreault, M., and Laberge, L. (2012).
Relationship of chronotype to sleep, light exposure, and work-related fatigue in
student workers. Chronobiol Int. 29, 295-304.

Masal, E., Randler, C., Besoluk, S., Onder, 1., Horzum, M.B., and Vollmer, C.
(2015). Effects of longitude, latitude and social factors on chronotype in Turkish
students. Pers Individ Dif. 86, 73-81.

Melo, M.C., Garcia, R.F., Aragjo, C.F.D., Luz, J.H., Bruin, P.F.D., and Bruin,
V.M.D. (2019). Chronotype in bipolar disorder: an 18-month prospective study.
Brazilian Journal of Psychiatry 42, 68-71.

Mongrain, V., Paquet, J., and Dumont, M. (2006). Contribution of the photo period
at birth to the association between season of birth and diurnal preference.
Neurosci Lett. 406,113—-116.

Montaruli, A., Galasso, L., Caumo, A., C¢, E., Pesenti, C., Roveda, E., and
Esposito F. (2017). The circadian typology: the role of physical activity and
melatonin. Sport Sci Health. 13, 469—476.

Natale ,V., Adan, A., and Fabbri, M. (2009). Season of birth. gender. and social
cultural effects on sleep timing preferences in humans. Sleep 32, 423-426.

Natale, V., and Di Milia, L. (2011). Season of birth and morningness: comparison
between the northern and southern hemispheres. Chronobiol Int. 28, 727-30.

Natale, V., and Adan, A. (1999). Season of birth modulates morningness-
eveningness preference in humans. Neuroscience Letters 274(2), 139-141.

Randler, C., Diaz-Morales, J.F., Rahafar, A., and Vollmer, C. (2016).
Morningness—eveningness and amplitude — development and validation of an
improved composite scale to measure circadian preference and stability
(MESSi). Chronobiol Int. 33(7), 832-48.

Roveda, E., Mule, A., Galasso, L., Castelli, L., Scurati, R., Michielon, G., Esposito,
F., Caumo, A., and Montaruli, A. (2020). Effect of chronotype on motor skills
specific to soccer in adolescent players. Chronobiol Int. 37, 552— 563.

Santos, R.C., Silva, A.C.P.E., José Dos Santos, M., Barbosa, M.R., Coimbra, D.G.,
Gitai, D. L.G., and de Andrade, T.G. (2020). Environmental temperature as a
mediator on the association between photoperiod at birth and chronotype.
Chronobiol Int. 37, 1662-8.

Silveira, A., Alves, F., Teixeira, A.M., and Rama, L. (2020). Chronobiological
effects on mountain biking performance. Int J Environ Res Public Health.
17(6458), 1-9. doi:10.3390/ijerph17186458.

Taillard, J., Philip, P., Chastang, J.F., and Bioulac, B. (2004). Validation of horne
and ostberg morningness—eveningness questionnaire in a middle-aged
population of french workers. J Biol Rhythms. 19, 76-86.

Takao, M., Kurachi, T., and Kato, H. (2009). Photoperiod at birth does not
modulate the diurnal preference in Asian population. Chronobiol Int. 26, 1470—
14717.

27



BALTICA ISSN: 0067-3064

2024 37(8)

Tegowska, E., Ciszewski, S., and Gasiorowski, K. (2006). Birth season and
morningness-eveningness in women circadian rhythm. Sen. 6(1), 14-20.

Tonetti, L., Fabbri, M., Martoni, M., and Natale, V. (2011). Season of birth and
sleep-timing preferences in adolescents. Chronobiol Int. 28(6), 536-540.
https://doi.org/10. 3109/07420528.2011.590261.

Touchette, E., Mongrain, V., Petit, D., Tremblay, R.E., and Montplaisir, J.Y. (2008).
Development of sleep-wake schedules during childhood and relationship with
sleep duration. Arch  Pediatr Adolesc Med. 162(4), 343-349.
https://doi.org/10.1001/ archpedi.162.4.343.

Vitale, J.A., Roveda, E., Montaruli, A., et al. (2015). Chronotype influences
activity circadian rhythm and sleep: differences in sleep quality between
weekdays and weekend. Chronobiol Int. 32, 405-15.

Vollmer, C., Michel, U., and Randler, C. (2012a). Outdoor light at night (LAN) is
correlated with eveningness in adolescents. Chronobiol Int. 29, 502-8.

Vollmer, C., Randler, C., and Di Milia, L. (2012b). Further evidence for the
influence of photoperiod at birth on chronotype in a sample of German
adolescents. Chronobiol Int. 29(10), 1345-1351.
https://doi.org/10.3109/07420528.2012.728656.

Yarrouk, N., Chtourou, H., Rebai, H., Hammouda, O., Souissi, N., Dogui, M., and
Hug, F. (2012). Time of day effects on repeated sprint ability. Int J Sports Med.
33, 975-980. doi:10.1055/ s-0032-1312626.

28



