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Abstract

Objective: To clarify sleep disorder risk factors among studghletes, this study examined the
relationship between lifestyle habits, competitiamtivities, psychological distress and sleep disrd
Methods: Student athletes (N = 906; male: 70.1%; average Hj1 + 0.8 years) in five university
sports departments in four Japanese regions weyeted for analysis. Survey items were attributes
(age, gender, body mass index), sleep disordazsr(ted through The Pittsburgh Sleep Quality Index),
lifestyle habits (bedtime, wake-up time, smokingnking alcohol, meals, part-time jobs, use of
electronics after lights out), competition actegi(activity contents, competition stressors), and
psychological distress (recorded through The K&$c@he relation between lifestyle habits,
competition activities, psychological distress alekp disorders was explored using logistic
regression analysis.

Results: Results of multivariate logistic regression anialygith attributes as adjustment variables
showed that “bedtime,” “wake-up time,” “psychologidlistress,” “part-time jobs,”
“smartphone/cellphone use after lights out,” “mapractices,” and “motivation loss stressors,”
were risk factors that were independently relatesléep disorders.

Conclusions: Sleep disorders among student athletes are reatéestyle habits such as late bedtime,
early wake-up time, late night part-time jobs, abemartphones/cellphones after lights out,
psychological distress, and competition activisash as morning practices and motivation loss
stressors related to competition. Therefore, thidyssuggests the importance of improving these

lifestyle habits, mental health and competitioniétos.
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1. Introduction

Sleep plays an important role in mental and physavery for athletes training hard on a daily
basis [1]. Multiple recent systematic reviews hauggested that athletes’ insufficient quality and
quantity of sleep leads to potential decline ingt# performance (e.g., sudden power and
endurance), decline in cognitive performance (attention and memory), and increase the risk of
illness or injury [2,3]. It has also been reportieat 30.6% of top athletes have sleep disorders [4]
Therefore, prevention and improvement of sleeprdiexs are essential for improving competitive
abilities and maintaining athletic conditioning.

Lifestyle habits are serious risk factors for sldegorders. Research on adolescents and adults has
reported that smoking [5], drinking [6], regulardf mealtimes [7], skipping breakfast [8], late mtig
part-time jobs [9], and use of electronics suckraartphones/cellphones after lights out [10] are al
related to sleep disorders. However, the relatetaveen these lifestyle habits and sleep disorders
among athletes has not yet been studied.

In general, exercise is considered to contribuienfmoved sleep quality and longer sleep duration
[11]; however, over-exercising can possibly incecasousal levels and inhibit sleep [12]. Thus far,
research has reported that an increase in praceees sleep disorders among athletes [13], and
those with early morning practices have shortashiuration [14]. Yet these studies are insufficien

Furthermore, empirical studies on sleep and psychcdl stressors have been conducted mainly in
the work field, reporting that high occupationakssors related to poor sleep quality [15], lomgsl
latency [15], and insomnia [16]. Therefore, preshiyjacompetition stress becomes a risk factor in
sleep disorders for athletes. However it has oebnlreported that feeling stagnated with respect to
competition results is related to sleep disturbarnité], and such studies are insufficient.

It is also well known that the impact of psychotmaifactors such as depressive symptoms and
psychological distress negatively affect sleep.[P8gvious studies found that depressive symptoms
were strong risk factors of sleep disorders amanigeusity students [19,20]. Although a few study
reported that depressive symptoms related sleepddiss among adolescent athletes [21], there is no
study investigating these relationships considetfiegeffect of lifestyle habits and competition

activities.
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Thus, the literature contains few studies on stésprder risk factors among athletes and no study
comprehensively addresses lifestyle habits, conpetactivities, and psychological distress.
Therefore, this study clarifies lifestyle habiteppetition activities, and psychological distrasatt

become sleep disorder risk factors for athletes.

2. Methods
2.1. Qubjects and Methods

In this study, those who belonged to a universityedic club were taken to be “student athletes.”
This study targeted 1,875 students who attendedldisses for freshman and sophomore students in
five universities’ Faculties of Physical Educatiarfour Japanese regions. An anonymous
self-administered questionnaire survey was conduafier class from April to November, 2016.

The number of surveys recovered was 1,738 (a regoate of 92.7%).While students who were
not freshmen or sophomores and did not belongutoaersity athletic club also attended these cksse
the data of them were excluded. Thus, 1,117 respuademained; from these, 906 respondents with
complete response were selected for analysis (vedigonse rate: 81.1%). This study was conducted
with the approval of the University of Tsukuba'syBical Education Stream Research Ethics
Committee. Students sufficiently provided with infeed consent for participation in this study.

2.2. urvey Items
2.2.1. Attributes

Attributes included age, gender, height, and weiBMI was also calculated based on height and
weight; 18.5 and under was considered “underwei@Bt5—25 as “normal weight,” and over 25 as
“obese.”

2.2.2. Jeep disorders

Sleep disorders were measured by The Japaneservefghe Pittsburgh Sleep Quality Index
(PSQI) [22,23]. This scale asks 18 questions athmupast month’s sleep. From these question items,
seven factor scores were calculated, “sleep gudlgleep latency,” “sleep duration,” “habitual sie

efficiency,” “sleep disturbances,” “use of sleepditation,” and “daytime dysfunction”; each was

scored on a scale of 0—3 points. Overall scoregecifrom 0 to 21 points, and higher scores inditate
4
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poorer sleep. The cut-off value was 5.5 points, soates over and above 5.5 indicated “sleep
disorders” (when used for insomnia screening, dietesensitivity was 85.7% and specificity was
86.6% [23]).
2.2.3. Lifestyle habits

Lifestyle habitancluded bedtime, wake-up time, smoking, drinkitophol, regularity of mealtimes,
skipping breakfast, lunch, or dinner, taking mealspholic drinks, caffeinated drinks, and
supplements before bed, part-time jobs (yes/ne;fatht shift 11:00 p.m. to 6:00 a.m., yes/no), and
use of electronics after lights out (televisionastphone/cellphone, computer, gaming devices).
2.2.4 Competition activities

Regarding competition activities, activity conteatsl competition stressors were asked. For
activity contents, the survey asked about competivents, sports time during, morning (9:00 aim. o
earlier), and evening practices (9:00 p.m. or Jatach day. Based on these responses, we calculated
sports time, number of morning practices, and nurabevening practices during a week. For
competition stressors, we used the CompetitiorsStreScale developed by Asanuma et al. [24]. This
scale comprised 28 question items that record &ecyiover the past month. Each item is rated on a
4-point scale of 0 to 3, from “not at all” to “veoften.” This scale comprises five factors anddbere
range for each is as follows: “interpersonal relaghips,” 0-24 points; “competition results,” 0-9
points; “evaluations from one’s surroundings,” Ogbints; “expectations and pressure from others,”
0-15 points; and “motivation loss,” 0-21 pointsghtér scores indicate higher stress. This scale’s
relevance has been shown by previous studiesdd]Cronbach’s. coefficients for respondents
were as follows: interpersonal relationships, O&8npetition results, 0.87; evaluations from one’s
surroundings, 0.83; expectations and pressure @tbiers, 0.82; and motivation loss, 0.87.
2.2.5 Psychological distress

The Japanese version of the K6 scale, a screecahg for psychological distress, was used [25].
The K6 scale is a powerful measurement to discatgitetween community cases and non-cases of
DSM-IV disorders [26]. Respondents answered simsteated on 5-point Likert scale, and responses
on each item were transformed to scores ranging €do 4 points. A higher total score corresponds

to a worse mental health condition. The cut-oftiealvas 5 points, and scores over and above 5
5
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indicated “psychological distress” (when used farach and anxiety disorders screening, detection
sensitivity was 100.0% and specificity was 68.7%]J2The Japanese version of the K6 has been
validated [26], and the internal consistency réligh{Cronbach’s alpha) of this scale in this sfudas

0.86.

2.3. Analysis Method

Univariate and multivariate logistic regressionlgsia was performed with sleep disorders as the
objective variable and lifestyle habits, competfitactivities, and psychological distress as exptaga
variables. Multivariate logistic regression anadyadjusted age, gender, and BMI. Bedtime was
divided into four groups, “before 11:00 p.m.,” “00=11:59 p.m.,” “12:00-12:59 a.m.,” and “after
1:00 a.m.”; wake-up time was divided into “befor®@@a.m.,” “6:00-6:59 a.m.,” “7:00-7:59 a.m.,”
and “after 8:00 a.m.” Both sports time per week aadh factor for competition stressors were also
divided into four groups by quartiles, and the nemtof morning practices per week and the number
of evening practices per week were divided inte¢hgroups, “0 days,” “1-3 days,” and “4—7 days.” It
was confirmed that no issue of multicollinearitysted among the explanatory variables. SPSS
Statistics 23.0 J for Windows was used for allistiaal analysis, and the statistical level of

significance was 5%.

3. Results

Table 1 shows the respondents’ attributes, slespdiers, lifestyle habits, competition activities,
and psychological distress. Among them, 421 respaisd46.5%) had sleep disorders. Distribution of
the respondents by competitive events are shoviabite 2. There were 167 track and field players
(18.4%); most of the respondents belonged to #tisgory. This was followed by 135 soccer players
(14.9%), 118 baseball players (13.0%), 52 basKgttmlers (5.7%), 47 handball players (5.2%), and
47 tennis players (5.2%).

Table 3 shows results of logistic regression amalys univariate analysis, significant relationshw

sleep disorders were seen for lifestyle habitsdtibee,” “wake-up time,” “regularity of mealtimes,”
“skipping breakfast,” “skipping lunch,” “skippingrmher,” “taking meals before bed,” “taking

6
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alcoholic drinks before bed,” “taking caffeinatethits before bed,” “part-time jobs,” and “use of
smartphone/cellphone after lights out,” for comipai activities, “humber of morning practices” and
five types of “competition stressors,” and for “phplogical distress.”

Multivariate analysis results showed significariatiens with the lifestyle habits “bedtime,”

“wake-up time,” “part-time jobs,” and “use of smatbne/cellphone after lights out.” Late bedtime
indicated higher odds of causing sleep disordensipared to “before 11:00 p.m.,” “12:00-12:59
a.m.” (OR 2.46, 95% CI 1.19-5.06, p < 0.05) andefat:00 a.m.” (OR 5.61, 95% CI 2.51-12.55, p <
0.001) had significantly higher odds. Early waketiape also had higher odds of causing sleep
disorders; compared to “after 8:00 a.m.,” “befor@06a.m.” (OR 5.49, 95% CI 2.77-10.88, p < 0.001),
“6:00-6:59 a.m.” (OR 3.01, 95% CI 1.79-5.08, p &01), and “7:00-7:59 a.m.” (OR 1.76, 95% CI
1.10-2.82, p < 0.05) had significantly higher oddsaddition, compared to respondents without
part-time jobs, those working late night part-tijols (OR 1.85, 95% CI 1.16-2.94, p < 0.01) had
significantly higher odds of developing sleep dios, as did those using smartphones/cellphones
after lights out compared to those who did notthsen (OR 1.60, 95% CI 1.12-2.29, p < 0.01).

Among competition activities, there were signifittgriigher odds of developing sleep disorders
among respondents with morning practices “4—7 gaysweek” compared to “0O days” (OR 1.96, 95%
Cl1.18-3.26, p < 0.01) and among those with thbdst quartile of “motivation loss stressors” for
competition compared to the group with the lowestrtjle (OR 1.80, 95% CI 1.03-3.15, p < 0.05).

Furthermore, presence of psychological distressatsdhad significantly higher odds than absence
of that (OR 2.88, 95% CI 2.00-4.15, p < 0.001).
4. Discussion

For long, lifestyle habits, competition activities)d psychological distress that become sleep
disorder risk factors for student athletes hadoeetn sufficiently clarified. This study’s results o
univariate analysis revealed that many lifestyleitsacompetition activities, and psychological
distress were related to sleep disorders. Howesgea, result of controlling mutual influences among

explanatory variables in multivariate analysisk fesctors independently related to sleep disordegs

“bedtimes,” “wake-up times,” “part-time jobs,” “usd smartphone/cellphone after lights out,”

“morning practices,” “motivation loss stressor, ddipsychological distress.” Therefore, study result
7
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suggest that for preventing and/or improving sléisprders, improving these lifestyle habits,
competition activities and psychological distresghthbe important.

Particularly, “bedtimes” and “wake-up times” hae thighest odds ratio, and thus these are
considered the most important risk factors for stucthletes’ sleep disorders. Previous studies had
reported evening-type individuals are more prongléep disorders than morning-type individuals
[28], but the findings of our study suggest thaing up excessively early also leads to decredsed s
duration and can create a risk for sleep disorders.

Psychological distress had the next highest odas Rrevious systematic review had suggested
that psychological factors impact on sleep dis@degeneral [18]. Our study also found that
psychological distress related to sleep disordetspendently from lifestyle habits and competition
activities among athletes. Thus, maintaining the#ntal health might be important for preventing
sleep disorders.

Inappropriate lifestyle habits such as late nigitfime jobs and use of smartphones/cellphones
after lights ouimpactlife rhythms. Irregular life rhythms can disrugicsetion of melatonin, involved
in internal body-clock adjustments, and cortisalalved in arousal [29], and worsen sleep quality
and quantity. Late night part-time jobs and usimggphones/cellphones after lights out might also
delays bedtime and shorten sleep duration. Thereémoiding these inappropriate lifestyle habitd an
maintaining a steady life rhythm is important foeyenting sleep disorders.

Among competition activities, morning practices wvarrisk factor for sleep disorders. Previous
study reported athletes with morning practices tslngrter sleep duration [14]. Therefore, it woudd b
effective to reduce the number of morning practibes if it is difficult to secure practice time as
result, then an earlier bedtime and falling askegsgily will be essential. The loss of motivation fo
competition was also a risk factor for sleep disssdThese were negative perceptions of competition
activities, such as “I lost my confidence in conipgt’ “l was dissatisfied with the practice contgfit
and “the practice contents were not fun.” Therefpreviding appropriate challenges for student
athletes’ individual abilities in regular practidesbuild confidence through accumulation of
successful experience, and maintaining close conmation with student athletes to resolve

dissatisfaction are considered critical for redgdime motivation loss stressors.
8
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This study has several limitations. First, becabgeis a cross-sectional study, concluding causal
relations between lifestyle habits, competitiorivdidés, psychological distress and sleep disorders
not possible. Going forward, longitudinal reseaschecessary to verify the causal relations. Second
since data was collected via self-reported queséimas, reporting bias for sleep and competition
activity situations cannot be ruled out. In theufet sleep and competition activities must be stege
with an objective measuring method, such as arneceeeter. Third, this study did not survey naps,
but another survey targeting top athletes repdhatiover 80% of the athletes take naps [4]. Altiou
naps are reported to reduce daytime drowsinesstf38} might cause difficulty in falling asleep in
the night [31] and reduce the sleep efficiency [B2F necessary to examine risk factors for sleep
disorders while also considering the impact of naps

Despite these limitations, this is first study i@mine factors such as various lifestyle habits,
competition activities, and psychological distrésst might cause risks of sleep disorders among
student athletes. These findings suggest thaighintie necessary to improve student athletes’
lifestyles, the competitive environment, and mehtalth to prevent sleep disorders among student

athletes.

5. Conclusions

To prevent sleep disorders among student athiéissnost important to secure sleep duration by
going to sleep early and then waking up late. & aiso suggested that it is important to improve
lifestyle habits such as avoiding late night pamtetjobs and refraining from using
smartphones/cellphones after lights out, competginvironment such as avoiding morning practices

and reducing motivation loss stressors, and metdaals.

Acknowledgements

This study was supported in part by a grant fromakated Research Initiative for Human High
Performance (ARIHHP), University of Tsukuba. Thading source had no role in study design, in the
collection, analysis, interpretation of data, ie thriting of the manuscript, or the decision torsitb

the manuscript for publication.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Conflict of interest

The authors have no conflict of interest to declare

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

Leeder J, Glaister M, Pizzoferro K, et al. $leiration and quality in elite athletes measured
using wristwatch actigraphy. J Sports Sci 2012;80:545.

Simpson NS, Gibbs EL, Matheson GO. Optimiziteep to maximize performance: implications
and recommendations for elite athletes. Scand J3¢e&ports 2017;27:266-274.

Fullagar HH, Skorski S, Duffield R, et al. Speand athletic performance: the effects of slesp lo
on exercise performance, and physiological anditegmesponses to exercise. Sports Med
2015;45:161-186.

Hoshikawa M, Uchida S, Fujita Y. Questionnastady of the sleeping habits of elite Japanese
athletes. J Jpn Society of Clin Sports Med 20152387. (In Japanese).

Kaneita Y, Ohida T, Osaki Y, et al. Insomniaarg Japanese adolescents: a nationwide
representative survey. Sleep 2006;29:1543-1550.

Chakravorty S, Chaudhary NS, Brower KJ. Alcotlependence and its relationship with
insomnia and other sleep disorders. Alcohol Clip Bes 2016;40:2271-2282.

Ohida T, Kamal AM, Uchiyama M, et al. The inflnce of lifestyle and health status factors on
sleep loss among the Japanese general populaléap 3001;24:333-338.

Nakade M, Takeuchi H, Kurotani M, et al. Effeaf meal habits and alcohol/cigarette
consumption on morningness—eveningness preferentsleep habits by Japanese female
students aged 18-29. J Physiol Anthropol 2009;2883

Sakamoto T. A study on the life reality of anjar college student (Part 2): About the influence
that a part-time job of a student gives to a sléepu Bull Junior Coll, Osaka Univ of Health

Sport Sci 2007;8:17-35. (In Japanese).

[10] Munezawa T, Kaneita Y, Osaki Y, et al. Theasation between use of mobile phones after lights

out and sleep disturbances among Japanese adatescantionwide cross—sectional survey.
10



—

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Sleep 2011;34:1013-1020.

[11] Kubitz KA, Landers DM, Petruzzello SJ, etBhe effects of acute and chronic exercise on sleep.
A meta-analytic review. Sports Med 1996;21:277-291.

[12] Uchida S, Shioda K, Morita Y, et al. Exerceféects on sleep physiology. Front Neurol 2012;
3:48.

[13] Hausswirth C, Louis J, Aubry A, et al. Evidenof disturbed sleep and increased illness in
overreached endurance athletes. Med Sci Sporte 2Ré#;46:1036—-1045.

[14] Sargent C, Halson S, Roach GD. Sleep or svizarfy-morning training severely restricts the
amount of sleep obtained by elite swimmers. EupartSSci 2014;14:5S310-S315.

[15] Radstaak M, Geurts SA, Beckers DG, et al. WWatrkssors, perseverative cognition and objective
sleep quality: a longitudinal study among Dutchietgter Emergency Medical Service (HEMS)
Pilots. J Occup Health 2014;56:469-477.

[16] Utsugi M, Saijo Y, Yoshioka E, et al. Relatsimps of occupational stress to insomnia and short
sleep in Japanese workers. Sleep 2005;28:728—735.

[17] Nakajima N, Yamada Y. Depression and coping tfustagnation in athletic achievement.
Juntendo Med J 2007;2:257-267. (In Japanese)

[18] Alvaro PK, Roberts RM, Harris JK. A systematiwview assessing bidirectionality between sleep
disturbances, anxiety, and depression. Sleep 2611839—-1068.

[19] Lemma S, Gelaye B, Berhane Y, Worku A, WillisudA. Sleep quality and its psychological
correlates among university students in Ethiopietass-sectional study. BMC Psychiatry
2012;12:237.

[20] Angelone AM, Mattei A, Sbarbati M, Di Orio Prevalence and correlates for self-reported sleep
problems among nursing students. J Prev Med Hyg;821201-208.

[21] Gomes GC, Passos MHPD, Silva HA, et al. Skpagdity and its association with psychological
symptoms in adolescent athletes. Rev Paul Pedaif;35:316-321.

[22] Buysse DJ, Reynolds CF 3rd, Monk TH, et ale Fhttsburgh Sleep Quality Index: a new
instrument for psychiatric practice and researslycRiatry Res 1989;28:193-213.

[23] Doi Y, Minowa M, Uchiyama M, et al. Psychometassessment of subjective sleep quality using
11



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the Japanese version of the Pittsburgh Sleep @uatlex (PSQI-J) in psychiatric disordered and
control subjects. Psychiatry Res 2000;97:165-172.

[24] Asanuma T, Takeda F, Monma T, et al. Relatigmbetween mental health and competitive
stressor among collegiate athletes —Differencéisanevel of sense of coherence—. Jpn J Health
Promot 2015;17:7-14. (In Japanese).

[25] Furukawa TA, Kawakami N, Saitoh M, et al. Tiperformance of the Japanese version of the K6
and K10 in the World Mental Health Survey JapahJIMethods Psychiatr Res
2008;17:152-158.

[26] Kessler RC, Andrews G, Colpe LJ, et al. Sisoreening scales to monitor population prevalences
and trends in non-specific psychological distr@sychol Med 2002;32:959-976.

[27] Sakurai K, Kawakami N, Yamaoka K, IshikawaHtgshimoto H. The impact of subjective and
objective social status on psychological distreseray men and women in Japan. Soc Sci Med
2010;70:1832-1839.

[28] Selvi Y, Aydin A, Gulec M, et al. Comparisofdream anxiety and subjective sleep quality
between chronotypes. Sleep Biol Rhythms 2011;1@24—

[29] Bailey SL, Heitkemper MM. Circadian rhythmigiof cortisol and body temperature:
morningness-eveningness effects. Chronobiol InL2249-261.

[30] Waterhouse J, Atkinson G, Edwards B et al. fidie of a short post—lunch nap in improving
cognitive, motor, and sprint performance in papeits with partial sleep deprivation. J Sports
Sci 2007;25:1557-1566.

[31] Petit E, Mougin F, Bourdin H, et al. A 20—map in athletes changes subsequent sleep
architecture but does not alter physical perforrearafter normal sleep or 5-h phase-advance
conditions. Eur J Appl Physiol 2014;114:305-315.

[32] Owens JF, Buysse DJ, Hall M, et al. Nappirighttime sleep, and cardiovascular risk factors in

mid-life adults. J Clin Sleep Med 2010;6:330-335.

12



Table 1 Respondent characteristics

n(%) or Mean + SD

12

Attributes
Age 19.1 + 0.8
Max 21
Min 18
Gender Male 635 (70.1)
Female 271 (29.9)
Body mass index Underweight 29 3.2)
Normal weight 761 (84.0)
Obese 116 (12.8)
Sleep disorders Yes 421 (46.5)
Lifestyle habits
Bedtime 0:25 + 055
Wake—up time 6:51 + 1:.02
Smoking Yes 12 (1.3)
Drinking alcohol Yes 200 (22.1)
Meals
Regular mealtimes Yes 688 (75.9)
Skipping breakfast Yes 405 (44.7)
Skipping lunch Yes 88 (9.7)
Skipping dinner Yes 72 (7.9)
Taking meals before bed Yes 537 (59.3)
Taking alcoholic drinks before bed Yes 122 (13.5)
Taking caffeinated drinks before bed Yes 361 (89.8
Taking supplements before bed Yes 297 (32.8)
Part—time Job Yes (no late night) 345 (38.1)
Yes (late night) 162 (17.9)
Use of electronics after lights out
Television Yes 135 (14.9)
Smartphone/cellphone Yes 636 (70.2)
Computer Yes 11 1.2)
Gaming devices Yes 93 (10.3)



Competition activities

Activity contents

Sports time per week (minutes) 1108.3 + 452.0

Number of morning practices per week 0 days 512 556
1-3 days 233 (25.7)
4-7 days 161 (17.8)

Number of evenings practices per week 0 days 847 3.5]9
1-3 days 39 (4.3)
4-7 days 20 (2.2)

Competition stressors

Interpersonal relationships 6.5 + 4.9
Competition results 5.1 + 27
Evaluations from one’s surroundings 5.4 + 4.1
Expectations and pressure from others 4.5 + 35
Motivation loss 6.4 + 5.2
Psychological distress Yes 256 (28.3)
1 n =906
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Table 2 Distribution of respondents by competitive events

n

(%)

Track and field
Soccer
Baseball
Basketball
Volleyball
Tennis
Swimming
Rugby

Kendo

Judo
Handball
Gymnastics
Ultimate frisbee
Badminton
Lacrosse
Bicycling
Softball

Futsal

Table tennis
Dance

Boating

Water polo
Canoeing
Triathlon
Japanese archery
Archery

Long sword
Wrestling
Rowing
Windsurfing

Sepak takraw

167

135

118

52

47

a7

43

36

34

31

24

24

18

15

13

13

12

11

2

(18.4)
(14.9)
(13.0)
(5.7)

(5.2)
(5.2)

(4.7)
(4.0)
(3.8)
(3.4)
(2.6)
(2.6)
(2.0)
1.7)
(1.4)
(1.4)
(1.3)
(1.2)
(1.0)

(0.9)

(0.7)

(0.6)
(0.4)

(0.4)

(0.4)

(0.3)

(0.3)

(0.3)

(0.3)

(0.2)

(0.2)
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Diving
Outdoors
Orienteering
Golf

Cycling
Karate
Fencing
Yacht
Wandervogel
Shooting

Equestrian

(0.2)
(0.1)
(0.1)

(0.1)

(0.1)
(0.1)
(0.1)

(0.1)
(0.1)

(0.1)

(0.1)
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1 Table 3 Relationship between lifestyle habits, cefitipn activities, psychological distress and pldesorders

Unadjusted Adjusted
OR  95%CI p OR  95%CI p
Lifestyle habits
Bedtime (Ref: Before 11:00 p.m.)  11:00-11:59 p.m. .770 0.42 - 1.41 0.402 126 061 - 262 0.537
12:00-12:59 a.m. 126 0.71 - 222 0.432 246 1495.06 0.015
After 1:00 a.m. 319 1.73 - 5.89 <0.001 5.61 251 1255 <0.001
Wake—up time (Ref: After 8:00 a.m.) Before 6:00a. 205 126 - 3.32 0.004 549 277 - 10.88 <0.001
6:00-6:59 a.m. 119 081 - 176 0.374 3.01 1.79 508 <0.001
7:00-7:59 a.m. 0.87 0.60 - 1.27 0.475 1.76 1.10 282 0.018
Smoking (Ref: no) Yes 0.87 0.28 - 2.71 0.805 0.0/21 - 2.87 0.696
Drinking alcohol (Ref: no) Yes 1.30 0.95 - 1.77 1@ 068 041 - 1.15 0.155
Meals
Regularity of mealtimes (Ref: yes) No 197 144 -68 <0.001 141 096 - 2.07 0.078
Skipping breakfast (Ref: no) Yes 168 1.29 - 2.190.081 136 096 - 192 0.084
Skipping lunch (Ref: no) Yes 1.67 107 - 260 0.024 096 055 - 1.67 0.872
Skipping dinner (Ref: no) Yes 190 116 - 312 001 115 062 - 216 0.652
Taking meals before bed (Ref: no) Yes 1.63 125 :142 <0.001 1.09 0.78 - 153 0.604
Taking alcoholic drinks before bed (Ref: no) Yes 73L. 1.17 - 2.54 0.006 157 088 - 279 0.129
Taking caffeinated drinks before bed (Ref: no) Yes 157 1.20 - 2.05 <0.001 131 094 - 1.83 0.115
Taking supplements before bed (Ref: no) Yes 0.9410.- 1.24 0.669 0.77 054 - 1.09 0.141
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Part—time job (Ref: no) Yes (no late night) 1.0881 - 1.45 0.585 1.06 0.74 - 153 0.736
Yes (late night) 214 147 - 3.11 <0.001 1.85 61.x 294 0.010
Use of electronics after lights out
Television (Ref: no) Yes 120 0.83 - 1.73 0.325 890.0.57 - 141 0.631
Smartphone/cellphone (Ref: no) Yes 198 1.48 - 2.66.001 1.60 1.12 - 229 0.010
Computer (Ref: no) Yes 1.39 042 - 458 0591 12731 - 519 0.741
Gaming devices (Ref: no) Yes 126 082 - 193 0.294 0.77 045 - 130 0.325
Competition activities
Activity contents
Sports time per week (Ref: 750 minutes or less) —930 minutes 0.77 052 - 1.12 0.169 0.73 0.46 451. 0.172
971-1360 minutes 1.04 0.71 - 151 0.848 1.19 045190 0.458
1361 minutes ormore 0.95 0.65 - 1.39 0.802 0.78180- 1.28 0.329
Number of morning practices per week (Ref: 0 days) 1-3 days 1.09 080 - 1.49 0.580 1.19 082 - 1.73.3640
4-7 days 163 114 - 233 0.007 196 1.18 - 3.26.009
Number of evening practices per week (Ref: 0 days) 1-3 days 1.36 0.71 - 2.59 0.349 1.21 057 - 258619
4-7 days 0.95 0.39 - 2.33 0.918 0.83 0.29 - 2.36.723
Competition stressors
Interpersonal relationships (Ref: 0-2 points) ez 150 1.03 - 219 0.034 141 091 - 220 8.12
7-9 points 1.76 121 - 258 0.003 1.12 0.70 - 1.79.635
10 or more points 281 193 - 4.07 <0.001 1.30800.- 2.11 0.295
Competition results (Ref: 0-3 points) 4-5 points 341.0.92 - 195 0.125 1.15 0.73 - 1.80 0.554
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[ SV CIE \V]

Evaluations from one’s surroundings

(Ref: 0-1 point

Expectations and pressure from other¢Ref: 0—1 point)

Motivation loss

(Ref: 0-1 point)

Psychological distress (Ref: No)

6points

7 or more points

2-5 points

6—8 points

9 or more points
2—4 points

5-6 points

7 or more points
2—6 points

7-10 points

11 or more points

Yes

185 125 - 272 0.002 1.34 083 - 217 229.
1.83 1.29 - 261 <0.001 1.07 0.68 1.68 0.768
194 133 - 283 <0.001 157 0.99 492 0.056
202 137 - 299 <0.001 139 084 -72.20.197
291 198 - 4.28 <0.001 157 0.92 2.66 0.096
1.01 069 - 147 0960 082 052 - 1.28 0.379
132 090 - 193 0.154 0.86 054 - 1.38.532
191 132 - 277 <0.001 1.06 0.66 1.69 0.817
1.39.99 - 2.04 0.089 1.02 064 - 162 0.930
197 134 - 2.89 <0.001 1.13 0.68 -881. 0.644
424 281 - 6.40 <0.001 1.80031.- 3.15 0.040
3.30 243 -474.<0.001 288 2.00 - 4.15 <0.001

Logistic regression analysis

Adjusted for age, gender, and body mass indexamrttltivariate analysis

OR: Odds ratio, Cl: Confidence Interval
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Highlights
® Securing sleep duration is most important to prevent sleep disorder (SD).

® Psychological distressisthe next highest risk factor for SD.

® [mproving both lifestyles and the competitive environment is effective against SD.



