Supplementary Materials

Table S1. Race speed of the 1,000; 1,100 and 1,200 meter races. In addition, the
mean concentrations of pollutants measured in the ambient air six hours before
the start of the "Handicap" type races are shown. The p value shown
corresponds to the ANOVA or Kruskal-Wallis test, respectively. The values are
expressed as meantstandard deviation and as median (IQR). The n for Os were
31, 138, 30 respectively, while for the total races it was 169. “a” is different from
the 1,000 meter group.

p-value/
1,000 m 1,100 m 1,200 m
Eta squared
Races (n/%) 34/15.88 148/69.16 32/14.95
62.05+0.90 62.42+0.94 62.41+0.55 0.09
Speed (km/h)
61.95 (1.56) 62.47(1.23) 62.50(0.98)
99.22+37.91 88.44+28.83 90.18+35.89 0.20
PMaio (pg/m-”)
88.25(57.22) 87.50(45.21) 82.58(51.21)
29.33£12.44 23.73£11.67 26.06+£15.12
PM:5 (ug/m3)
23.90(20.90) 21.32(16.00)2 20.71(7.96) 0.03/0.024
26.47+11.22 24.73+13.40 29.09+£10.26
Ozone (ppb)
29.00(20.53)  27.56(24.43)  32.43(16.03) 0.17
0.50+0.38 0.44+0.27 0.40+0.28
CO (ppm)
0.40(0.50) 0.36(0.40) 0.24(0.26) 0.08
30.11£22.09 26.04+20.80 22.44+22 .88
NO: (ppb)
29.00(40.43) 18.52(37.92) 8.86(28.96) 0.49
22.32+43.07 14.96+23.05 14.91+29.52
NO (ppb)
7.40(18.20) 5.14(19.31) 2.28(16.11) 0.58
3.20+1.81 2.58+0.85 2.92+1.86
SO:(ppb)
2.95(2.60) 2.39(1.02) 2.06(1.24) 0.64




Table S2. Race speed of the 1,000; 1,100 and 1,200 meter races. In addition, the mean concentrations
of pollutants measured in the ambient air six hours before the start of the "Conditional" type races
are shown. The p-value shown corresponds to the ANOVA or Kruskal-Wallis test respectively.
Values are expressed as mean+standard deviation and median (IQR). The n for Os were 19, 51, 23
respectively, while for the total races it was 93. “c” is different from the 1,200 meter group.

p-value/
1,000 m 1,100 m 1,200 m
Eta squared
Races (n/%) 17/17.89 55/57.89 23/24.21
62.27+1.33 62.15+0.84 62.48+0.64 0.34
Speed (km/h)
61.62(2.41) 62.2(1.36) 62.39(0.89)
82.25+26.14 86.58+26.88 113.20+36.4
PMio (pg/m3)
73.80(24.25)C 84.00(28.33)c 114.30(67.17) 0.0036/0.10
29.01£13.09 24.56£11.48 40.61+18.28
PMzs (p.g/m3)
25.30(14.45) 21.58(12.17)C 44.50(34.84) 0.0008/0.13
25.42+13.59 32.4+12.25 21.62+12.32
Ozone (pub)
27.70(24.55) 34.68(13.88)¢ 21.47(22.24) 0.0063/0.092
0.63+0.35 0.42+0.27 0.87+0.63
CO (ppm)
0.70(0.50) 0.31(0.21)c 0.70(1.23) 0.038/0.097
31.41+£23.16 21.32+17.88 43.97+31.53
NO: (ppb)
35.30(30.80) 13.01(19.36)C 37.2(64.95) 0.010/0.076
26.35+30.05 21.05+£35.17 67.86£62.77
NO (ppb)
17.00(33.90) 4.87(24.49)C 54.54(106.34) 0.0041/0.098
3.10+0.95 2.84+1.36 4.04+2.06
SO: (ppb)
34.00(1.80) 2.44(1.16) 4.31(3.26) 0.086




Table S3. Dataset of handicap races.

Track
Number Distance Type of race Condition Speed PM10 PM2.5 03 CO NO2 NO 502
173 1000 Handicap Good 63.62 70.9 184 39.6 0.2 6.0 1.0 2.1
182 1000 Handicap Good 61.46 64.4 26.7 21.0 04 17.8 28.1 1.8
191 1000 Handicap Good 62.60 58.3 21.2 37.3 0.2 7.5 1.8 1.4
193 1000 Handicap Good 62.98 59.9 17.8 36.7 0.2 6.8 1.5 14
194 1000 Handicap Good 62.86 59.9 17.8 36.7 0.2 6.8 1.5 1.4
195 1000 Handicap Good 61.89 56.0 17.9 34.0 0.2 6.4 1.3 1.5
196 1000 Handicap Good 63.21 56.0 17.9 34.0 0.2 6.4 1.3 1.5
197 1000 Handicap Good 62.38 55.8 17.8 29.0 0.2 7.0 1.2 1.6
198 1000 Handicap Good 63.06 55.8 17.8 29.0 0.2 7.0 1.2 1.6
201 1000 Handicap Good 62.26 97.8 323 17.2 0.6 27.8 38.1 1.9
212 1000 Handicap Good 62.60 88.7 19.3 35.2 0.3 8.1 1.2 2.0
213 1000 Handicap Good 64.00 91.3 19.7 343 0.3 8.3 1.0 2.0
214 1000 Handicap Good 61.96 91.3 19.7 343 0.3 8.3 1.0 2.0
216 1000 Handicap Good 62.84 93.6 20.0 31.7 0.3 8.7 1.0 2.0
217 1000 Handicap Good 62.37 86.5 19.9 28.9 0.3 8.9 1.0 2.0
237 1000 Handicap Good 61.38 165.4 59.9 8.4 2.0 81.9 178.1 7.7
249 1000 Handicap Good 61.92 134.7 41.7 40.1 0.7 62.7 7.4 5.0
250 1000 Handicap Good 61.29 134.7 41.7 40.1 0.7 62.7 74 5.0
252 1000 Handicap Good 61.59 152.3 40.2 349 0.7 57.7 6.7 47
253 1000 Handicap Good 61.07 152.3 40.2 349 0.7 57.7 6.7 4.7
254 1000 Handicap Good 61.30 183.1 42.8 26.8 0.8 57.5 8.9 44
255 1000 Handicap Good 60.95 183.1 42.8 26.8 0.8 57.5 8.9 44
266 1000 Handicap Good 62.41 74.3 28.9 11.1 0.7 452 16.6 29
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36 1100 Handicap Good 62.18 85.3 24.3 29.6 0.4 17.4 11.3 21

47 1100 Handicap Good 63.07 104.4 24.3 47.0 0.3 8.3 1.1 1.9
48 1100 Handicap Good 63.61 104.2 24.1 43.6 0.3 8.1 1.0 2.0
50 1100 Handicap Good 62.76 102.2 24.2 39.0 0.3 8.3 1.0 2.0
51 1100 Handicap Good 62.43 102.2 24.2 39.0 0.3 8.3 1.0 2.0
52 1100 Handicap Good 62.59 102.2 24.2 39.0 0.3 8.3 1.0 2.0
53 1100 Handicap Good 63.32 94.6 23.2 34.7 0.3 8.7 1.0 1.9
54 1100 Handicap Good 63.53 94.6 23.2 34.7 0.3 8.7 1.0 1.9
55 1100 Handicap Good 62.09 65.7 16.9 18.2 0.2 10.2 7.0 2.0
65 1100 Handicap Good 63.73 62.5 14.7 31.1 0.2 5.4 1.0 2.1
67 1100 Handicap Good 62.08 62.9 16.0 30.1 0.2 5.8 1.0 2.2
68 1100 Handicap Good 63.42 62.9 16.0 30.1 0.2 5.8 1.0 2.2
69 1100 Handicap Good 62.57 62.9 16.0 30.1 0.2 5.8 1.0 2.2
70 1100 Handicap Good 63.16 62.3 16.6 27.7 0.2 6.5 1.0 22
71 1100 Handicap Good 62.95 62.3 16.6 27.7 0.2 6.5 1.0 22
72 1100 Handicap Good 63.54 61.3 16.6 24.3 0.2 7.3 1.0 22
91 1100 Handicap Good 62.02 96.5 23.3 249 0.5 19.9 20.6 3.3
101 1100 Handicap Good 62.11 81.8 15.8 39.8 0.2 6.7 1.0 2.6
103 1100 Handicap Good 64.16 82.5 154 375 0.2 6.7 1.0 25
104 1100 Handicap Good 63.55 82.5 154 37.5 0.2 6.7 1.0 25
105 1100 Handicap Good 63.81 82.7 16.3 34.3 0.2 7.0 1.0 24
106 1100 Handicap Good 62.79 82.7 16.3 34.3 0.2 7.0 1.0 24
107 1100 Handicap Good 62.42 82.7 16.3 34.3 0.2 7.0 1.0 24
108 1100 Handicap Good 62.43 76.1 14.8 30.6 0.2 7.3 1.0 2.3
109 1100 Handicap Good 63.46 76.1 14.8 30.6 0.2 7.3 1.0 23
110 1100 Handicap Good 61.53 62.1 17.6 21.6 0.4 15.7 18.7 2.1
121 1100 Handicap Good 63.50 54.5 9.9 35.1 0.2 5.5 1.0 2.0

122 1100 Handicap Good 62.97 53.8 9.0 32.0 0.2 54 1.0 2.0
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38.7
18.1
14.7
14.7
13.6
13.6
13.6
154
15.4
20.6
16.3
23.9
20.1
20.1
20.2
19.0
20.8
21.3

8.0
8.0
6.0
7.1
12.4
13.1
13.1
10.5
7.8
7.8
10.5
32.4
33.8
33.8
321
32.1
32.1
27.8
27.8
44.8
27.3
20.7
32.4
324
33.8
34.5
34.7
33.5

0.4
0.4
0.5
0.9
0.5
0.3
0.3
0.3
0.4
0.4
1.1
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.2
0.2
0.4
0.2
0.2
0.2
0.2
0.2
0.2

30.4
30.4
30.3
26.9
21.3
18.2
18.2
20.9
23.1
23.1
29.2
16.4
11.8
11.8
10.1
10.1
10.1
11.1
11.1
6.4
7.9
13.1
8.8
8.8
7.7
7.4
7.8
8.3

19.8
19.8
27.3
87.4
37.8
5.6
5.6
10.6
20.4
20.4
57.8
5.6
2.6
2.6
1.3
1.3
1.3
1.0
1.0
1.0
3.0
9.5
23
2.3
1.5
1.3
1.2
1.2

23
2.3
2.2
29
1.9
1.0
1.0
1.1
1.3
1.3
24
1.5
1.6
1.6
1.6
1.6
1.6
1.7
1.7
2.8
2.0
2.0
2.0
2.0
2.0
2.0
2.1
21



89
90
118
137
142
145
188
199
200
215
218
246
247
251
302
303
310
337
341
468
476
564
566

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap
Handicap

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

62.01
62.61
63.10
62.96
62.29
62.65
62.59
62.45
63.15
62.55
62.00
62.99
62.43
61.56
62.79
61.90
61.79
61.81
61.70
63.05
62.14
62.74
62.10

74.7
67.5
55.4
91.2
114.2
119.3
56.7
48.9
48.9
93.6
86.5
124.3
127.9
152.3
86.5
83.8
120.8
151.0
156.6
158.2
123.8
22.0
23.9

21.3
19.8
11.5
16.2
20.2
24.4
21.1
16.3
16.3
20.0
19.9
45.9
44.0
40.2
27.1
23.0
27.2
58.3
63.6
65.7
40.4
4.7
4.9

33.5
30.9
37.0
46.7
38.1
35.9
35.7
23.7
23.7
31.7
28.9
39.3
41.5
34.9
15.5
15.8
8.6

10.7
14.1
16.6
15.5

0.2
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.9
0.8
0.7
0.5
0.4
0.5
0.5
0.8
1.5
0.6
0.2
0.2

8.3
8.9
6.5
7.6
6.4
7.2
10.0
7.3
7.3
8.7
8.9
76.1
69.9
57.7
46.5
41.7
38.6
28.8
30.5
77.0
58.9
14.0
15.4

1.2
1.1
1.3
1.2
1.0
1.0
3.5
1.2
1.2
1.0
1.0
20.8
13.2
6.7
33.3
18.6
19.2
75.6
93.0
129.2
20.4
4.6
4.4

21
2.1
2.1
2.3
2.0
2.0
1.4
1.6
1.6
2.0
2.0
5.8
5.3
4.7
3.3
3.1
3.1
8.0
8.6
4.8
4.8
1.0
1.0




Table S4. Dataset of “Conditional” races.

Number Distance Type of race Track Condition  Speed PM10 PM2.5 03 CcO NO2 NO SO2
7 1000 Conditional F2L Good 61.27 73.1 22.4 443 0.2 6.8 1.1 2.3
259 1000 Conditional F2L Good 61.38 67.3 24.3 8.9 0.8 35.3 35.1 4.0
260 1000 Conditional F2L Good 61.05 67.3 24.3 8.9 0.8 35.3 35.1 4.0
312 1000 Conditional F2L Good 61.04 80.1 37.2 19.4 0.8 38.7 35.6 3.5
314 1000 Conditional F2L Good 61.92 73.8 34.3 27.7 0.7 37.7 17.0 34
315 1000 Conditional F2L Good 61.39 73.8 34.3 27.7 0.7 37.7 17.0 3.4
206 1000 Conditional F3W Good 64.67 91.9 22.6 33.7 0.3 8.0 14 1.9
470 1000 Conditional F3W Good 63.42 146.8 59.4 13.1 1.2 759 83.2 4.8
148 1000 Conditional M-F3W Good 61.43 104.9 36.0 40.3 0.7 37.9 34.5 3.4
83 1000 Conditional M-FW Good 63.77 79.8 19.0 34.5 0.2 7.4 1.3 2.0
19 1000 Conditional M2L Good 64.68 46.9 12.3 31.2 0.3 6.7 1.9 1.7
22 1000 Conditional M2L Good 63.85 55.0 12.3 33.5 0.3 6.3 15 1.7
257 1000 Conditional M2L Good 60.98 66.5 25.3 7.3 0.9 33.0 47.1 4.1
264 1000 Conditional M2L Good 61.83 75.8 27.3 12.0 0.7 41.6 19.8 3.9
317 1000 Conditional M2L Good 61.62 67.9 30.1 35.5 0.6 34.3 9.8 3.3
136 1000 Conditional M3 Good 63.21 91.2 16.2 46.7 0.2 7.6 1.2 23
450 1000 Conditional M3W Good 61.10 136.2 55.8 7.5 1.4 83.8 105.4 3.1
42 1100 Conditional F2L Good 63.47 94.0 23.1 46.3 0.3 9.8 1.6 1.8
45 1100 Conditional F2L Good 63.56 99.2 23.9 47.8 0.3 9.0 1.2 1.8
95 1100 Conditional F2L Good 60.77 86.9 18.3 37.4 0.3 13.0 4.1 3.0
98 1100 Conditional F2L Good 61.55 82.8 16.9 40.7 0.3 10.3 23 29
149 1100 Conditional F2L Good 61.03 89.3 30.8 48.5 0.5 26.8 13.0 3.2
152 1100 Conditional F2L Good 60.94 84.6 26.3 54.4 0.3 15.5 3.1 3.0
520 1100 Conditional F2L Good 61.45 64.6 19.8 7.7 0.6 27.1 55.6 2.8
523 1100 Conditional F2L Good 61.96 494 12.2 9.8 0.5 28.2 34.7 24



59

21
46
64
86
92
111
129
159
165
187
210
283
321
336
488
491
116
248
131
134
522
524

25
37
56

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

Conditional F3W
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3L
Conditional F3W
Conditional M-FL
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

63.08
62.99
62.58
62.38
62.54
61.68
63.22
62.77
61.94
61.31
61.92
63.11
60.59
61.41
62.05
61.04
62.94
62.86
63.79
62.16
61.26
63.05
61.40
61.83
62.67
62.20
62.62
62.51

66.1

84.0

55.0
104.4
64.7

78.8

92.0

60.6

82.3

92.6

71.8

60.5

89.1
121.5
84.3
141.1
106.8
101.3
53.4
127.9
83.5

85.8

49.4

46.6

77.2

64.8

87.6

65.7

16.3
28.5
12.3
243
15.8
20.8
20.8
16.3
21.6
13.5
20.9
223
20.0
45.8
29.7
52.5
35.9
31.3
12.3
44.0
19.8
16.9
12.2
8.4
24.4
12.1
23.5
16.3

27.3
34.1
33.5
47.0
31.7
34.7
31.6
27.7
35.4
48.4
30.9
35.7
35.9

42.6

14.4
17.2
36.5
41.5
41.1
45.6
9.8
11.6
40.4
34.8
38.0
229

0.2
0.3
0.3
0.3
0.2
0.2
0.4
0.3
0.5
0.3
0.2
0.3
0.3
0.7
0.5
0.4
0.8
0.5
0.2
0.8
0.4
0.3
0.5
0.4
0.3
0.3
0.3
0.2

7.9
15.4
6.3
8.3
5.8
7.8
16.5
13.5
28.4
7.9
12.0
10.9
7.6
524
30.4
27.4
56.6
48.5
8.1
69.9
21.2
12.0
28.2
28.6
9.8
6.0
14.7
8.9

3.0
11.1
1.5
1.1
1.2
1.2
9.3
10.9
20.9
1.0
52
4.0
1.3
38.3
3.9
67.4
71.2
34.1
2.0
13.2
10.5
3.0
34.7
26.8
3.3
1.3
5.8
4.5

2.0
24
1.7
1.9
2.0
2.1
3.1
2.1
3.0
3.0
2.5
1.4
2.0
4.0
3.2
7.7
4.2
3.6
2.1
5.3
2.8
25
24
2.0
2.3
1.8
1.9
2.0



58
74
78
85
102
113
114
135
147
183
205
282
338
483
486

484
13
39

445

186

275

330

334

240

261

189
28

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1200
1200
1200
1200
1200
1200
1200
1200
1200

Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3L
Conditional M3W
Conditional F3L
Conditional F3W
Conditional M3L
Conditional F3L
Conditional F2L
Conditional F2L
Conditional F2L
Conditional F2L
Conditional F2W
Conditional F2W
Conditional F2L
Conditional F3W

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

62.71
62.20
61.40
61.07
61.99
62.38
62.41
60.92
60.72
62.20
62.15
61.62
62.29
61.49
61.26
63.10
62.89
64.04
62.67
61.64
61.85
62.31
61.85
62.04
62.18
63.78
61.65
63.23

66.1

79.0

80.8

78.8

81.8

56.0

56.0

85.8
104.9
61.6

92.4
121.5
151.0
162.4
117.3
84.0
162.4
80.0

90.9
167.9
60.5
136.3
116.6
126.6
148.0
70.0

56.7

95.4

16.3
22.7
21.6
20.8
15.8
13.8
13.8
16.9
36.0
24.6
26.8
45.8
58.3
47.4
41.0
28.5
47.4
20.3
23.3
67.5
22.3
51.6
44.5
47.8
57.2
249
21.1
11.8

27.3
25.4
29.5
34.7
39.8
325
32.5
45.6
40.3
28.7
28.9

6.8
10.7
34.1

6.8
42.5
43.6

4.3
35.7

215
10.9
35.7
32.6

0.2
0.3
0.3
0.2
0.2
0.3
0.3
0.3
0.7
0.4
0.4
0.7
0.5
1.4
1.1
0.3
1.4
0.2
0.3
2.0
0.3
1.2
0.2
0.3
1.5
0.7
0.2
0.3

7.9
11.3
10.0

7.8

6.7
10.6
10.6
12.0
37.9
15.1
20.8
52.4
28.8
65.9
63.6
15.4
65.9

6.9
12.2
78.7
10.9
54.7
23.8
25.5
90.9
37.2
10.0

54

3.0
5.8
3.5
1.2
1.0
4.9
4.9
3.0
34.5
15.1
16.8
38.3
75.6
155.9
116.6
11.1
155.9
1.0
2.8
200.0
4.0
88.3
45.4
54.5
97 .4
25.0
3.5
1.1

2.0
2.0
2.0
2.1
2.6
2.1
2.1
2.5
34
1.6
1.9
4.0
8.0
52
4.8
24
52
2.8
1.8
4.6
1.4
4.6
6.8
7.2
7.0
3.9
1.4
1.9



77
451
166
167
202
204
238
241
294
296

40
464
467
278

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

Conditional F3W
Conditional F3L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M2L
Conditional M3W
Conditional M3L
Conditional M3L
Conditional F2L

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

62.74
62.53
62.79
62.61
62.61
62.45
62.19
62.12
63.42
61.69
63.32
62.39
63.77
61.90

80.8
136.2
71.8
72.6
93.8
924
163.3
148.0
114.3
96.5
90.9
170.4
158.2
136.3

21.6
55.8
20.9
19.4
29.8
26.8
61.0
57.2
45.8
37.1
23.3
70.1
65.7
51.2

29.5
7.5
30.9
35.6
234
28.9
13.6
21.5
7.4
10.3
43.6
7.1
10.7

0.3
1.4
0.2
0.2
0.5
0.4
1.9
1.5
1.4
1.1
0.3
1.8
1.5
1.1

10.0
83.8
12.0
9.1
23.9
20.8
90.7
90.9
56.9
55.1
12.2
75.3
77.0
56.7

3.5
105.4
52
2.6
26.6
16.8
147.4
97.4
155.2
110.3
2.8
168.1
129.2
71.3

2.0
3.1
2.5
24
1.9
1.9
7.6
7.0
49
43
1.8
5.2
4.8
4.5

The code for the different types of “Conditional” races is read as follows: first there is the gender (M=male/F=female), age and previous sports results (L=losers,

W=winners).



