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UK tour Time difference —8 hours Bright Dark
Day/Japan time 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4
10173 wake up school TR (16:45~18:45)
apan sunrise (5:48) sunset (17:04)
10/18 traveling traveli departure 9:55 IR gl
T n i
raveling traveling (flight 14h05m) (ll%c:a(l)lot)lme
TR . .
q . sight seeing
10/19 D+1 sleeping wake up 9(:1306:311?1:1;%) (local time 12:00~17:00)
10/20 D+2 sleeping wake up
sunrise (local time 7:30) sunset (local time 18:00)
German tour Time difference —7 hours
Day/Japan time 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4
4/28 Japan sunrise (4:52) wake uj TRM sunset (18:25) sleepin,
P : P (10:30~12:30) ‘ ping
. Hong Kong departure
4/29 traveling wake up  traveling nga;tIZ§:6'25 Hong'Kc;ng (local time 23:55)
(flight Om) arrival (flight 13h20m)
. Frankfurt arrival sight seeing TR
4/30 traveling (local time 7:15) (12:30~13:30) (16:30~18:30)
. practice observation TRM
SA D+ sleeping R 1p (10:30 ~11:30) (14:30~16:30)
5/2 D+2 sleeping wake up

sunrise (local time 5:30)

TR: taining, TRM: training match.

sunset (local time 20:30)

Fig. 1. Time schedule for expedition to the United Kingdom and Germany.

UK, United Kingdom; TR, training; TRM, training match.
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measurement (a) and specific measurement
methods (b).

CODI15m, 5m x 3 Change of Direction Run
(Performance Test).
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Fig. 3. Changes in 6SMEL in early morning urine
during the UK (a) and German (b) tours.

% values are expressed as 100% of the values before the
expedition (Pre), means £ SD, n = 18. * p < 0.05 vs PreD by
Wilcoxon signed-rank test. 65SMEL 6-sulfatoxymelatonin.
UK, United Kingdom; SD, standard deviation.
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Fig. 4. COD15m values for D+3 in the worse (Group W) and better (Group B) groups (a) and daily changes in

6SMEL in the two groups after the tour (b).

*p <0.05, % p <0.01 compared Group W to Group B, | p =0.054 compared Group W to Group B by Wilcoxon signed-rank test. 6SMEL
6-sulfatoxymelatonin; COD15m, 5Sm x 3 Change of Direction Run (Performance Test).
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Fig.5. Correlation between 6SMEL and COD15m for each individual at D+3 (a) and D+5 (b).

a:y=-2.2578x +279.58, r=-0.546. p<0.014, n = 18. b: y =—-5.2199x + 614.81, r = -0.502, p < 0.034, n = 18. 6SMEL
6-sulfatoxymelatonin; COD15m, 5m x 3 Change of Direction Run (Performance Test).
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Table 1. Results of fatigue, sleep and defecation (UK and German tours).

UK PreD Moving day D+1 D+2 D+3 D+4 D+5
Fatigue (Subjective) (0-100) 48.5+12.0 4934123 53.7+£10.6 49.6+11.2 529+11.4 545+6.6 51.0+9.4
Quality of Sleep (Subjective) (0-100) 58.8+14.6 47.2+15.1 53.6x11.5 51.9+11.2 549+11.2 553+12.0 524+144
No. of wake up during night 0.1+£0.2 0.3+0.7 0.6+0.9 1.2+£0.9 0.9+0.8 1.1 £1.1 0.6+0.8
No. of defecation 2.7+ 1.1 24+09 20+ 1.3 1.9+0.8 1913 1412 1.9+13
Germany PreD Moving day D+1 D+2 D+3 D+4 D+5
Fatigue (Subjective) (0-100) 45.6+21.9 63.4+£26.0 469+ 203 47.6+22.7 47.4+£21.2 457+234 48.6+24.2
Quality of Sleep (Subjective) (1-5) 3.8+ 0.7 2.6+0.6 33£1.0 4.1+0.8 3.5+0.5 3.6+ 0.8 3.6+ 0.9
No. of wake up during night 02+0.4 1.2+1.4 0.7+1.1 02+0.4 03+0.5 0.1+£0.2 0.1+£0.3
No. of defecation 24+1.2 1.7+ 1.4 23+1.4 24+ 1.3 24+13 22+1.4 23+1.4

Values are expressed as means + SD, n = 18. UK, United Kingdom; SD, standard deviation.
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