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Use of circular statistical analysis for investigation on time of death in 180 patients with acute stroke HE
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[ Abstract] Objective: To investigate the circadian variation rhythm of time of death in patients with

Department of

acute stroke. Methods: The time of death of 180 cases with acute stroke was analyzed by circular statistical
analysis. The peak time of death and the period of 95% deaths in 24 hours daily were calculated. Results:
There was no significant difference on the peak time of death (P>>0. 10), the relative peak time of death was
at 07:24; the peak time of hemorrhagic stroke death was at 07:48; and the peak time of ischemic stroke death
was at 05:43. Conclusion: There is a certain circadian variation rhythm of time of acute stroke death, and the
peak time is always in the early morning, indicating that it is important to manage and monitor acute stroke
patients at midnight and early morning, which may result in the decrease of mortality of acute stroke.

[Key words) chronomedicine; acute stroke; time of death; circular statistical analysis
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AR :x=3cos a
y=23sina

a=arctg y/x=arctg Zsin a/3cos a

r= v 2%+ y*= +/(Ssin a/n)?+ (Scos a/n)?

s=122.954 8X v/~ lg r
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Table 1 Analysis on time of death in 180 cases

with acute stroke

a9 AE Ak

# sina 08 a fesina frcosa

(h)y (o) )

00:00 0.5 1.3 0.130 53 0.991 44 4 0.52212 3.965 76
01:00 L5 225 0.382 68 0.923 88 10 3.826 80 9.238 80
02:00 2.5 3.5 0.608 76 0.793 35 10 6. 087 60 7.933 50
03:00 3.5 525 0.793 35 0.608 76 4 3.173 40 243504
04:00 4.5 67.5 0.923 88 0.382 68 8 7.391 04 3.061 44
05:00 5.5 82.5 0.991 44 0.130 53 4 3.965 76 0.52212

06:00 6.5 97.5 0.991 44 -0.13053 18 17. 845 92 -2.349 54
07.00 7.5 1125 0.923 88 -0.382 68 5 4.619 40 -1.913 40
08:00 85 127.5 0.793 35 -0.60876 11 8.726 85 -6.696 36
09:00 9.5 142.5 0.608 76 -0.793 35 6 3.652 36 -4.760 10

10:00 10.5 157.5 0.382 68 -0.923 88 13 497484 -12.01044

11:00 1.5 1725 0.130 53 -0.991 44 8 1.044 24 -7.93152
12:00 12.5 187.5 -0.13053  -0.991 44 -L174 77 -8.922 96
13:00 13.5 202.5 -0.38268  -0.92388 -0.765 36 -1.84776
14:00 145 27.5 -0.60876  -0.793 3% -2.43504 -3.173 40
15:00 155 2325 -0.79335  -0.60876 -1.586 70 -1.217 52
16:00 16.5 247.5  -0.9238  -0.38268 1 -11.08656  -4.59216
17.00 17.5 262.5 -0.99144  -0.13053 -7.93152 -1.044 24

-7.93182 1044 24
-6.467 16 2678 76
-9.522 60 7.30512
-2.43504 3.173 40
-1.913 40 4.619 40
-0.783 18 5. 948 64

18.00 185 277.5
19:00 19.5 292.5
20,00 205 307.5
21:00 215 322.5

-0.923 88 0.382 68
-0.793 55 0.608 76 1
-0.608 76 0.793 35
22:00 2.5 3375  -0.38268 0.923 88

9
2
4
2
2
8
-0.991 44 0.130 83 8
7
2
4
5
23:00 23.5 3525 -0.130 53 0.991 44 6

it 180 1.797 68  -4.53318

#:a = arctg y/x = arctg Zsin a/Zcos a = — 68.981 1°,

r= m = V/(Ssin a/n)?+ (3cos a/m)? = 0.070 2,
# r R4 #,r<0.10,P>0.10
FRAEZ s=122.954 8X v—1Ig r=132. 064 2,41
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Table 2 Analysis on time of death in

90 cases with ischemic stroke

W arE Ax sing cos a ’i& {esina {rcosa
(h)  (a) )]
00:00 0.5 1.5 0,130 53 0.991 44 3 0.391 59 2.974 32
01:00 1.5 225 0.382 68 0.923 88 4 1.530 72 3.695 52
02:00 2.5 37.5 0.608 76 0.793 35 6 3.652 56 4.760 10
03:00 3.5 582.5 0.793 35 0. 608 76 1 0.793 35 0. 608 76
04:00 4.5 67.5 0.923 88 0. 382 68 3 2.771 64 1.148 04
05:00 5.5 82.5 0. 991 44 0.130 53 2 1.982 88 0. 261 06
06:00 6.5 97.5 0. 991 44 -0.130 53 10 9.914 40 -1.305 30
07.00 7.5 1125 0. 923 88 -0.382 68 3 2771 64 -1.148 04
08:00 85 127.5 0.793 35 -0.608 76 6 4.760 10 -3.652 56
09:00 9.5 142.5 0. 608 76 -0.793 35 1 0. 608 76 -0.793 35
10:00 10.5 157.5 0. 382 68 -0.923 88 H 1.913 40 -4.619 40
11.00 1.5 1725 0,130 53 -0.99] 44 3 0. 391 59 -2.974 32
12:00 12.5 187.5 -0.130 53 -0.991 44 5 -0.652 65 -4.95720
13:00 13.5 202.5 -0.382 68 -0.923 88 1 -0.382 68 -0.923 88
14:00 14.5 217.5 -0.608 76 -0.793 35 4 -2.43504 -3.173 40
15:00 15.5 2325 -0.793 35 -0.608 76 2 -1.586 70 -1.21752
16:00 16.5 247.5 ~0.923 88 -0.382 68 4 -3.695 52 -1.530 72
17:.00 17.5 262.5 -0.991 44 -0.130 53 4 -~ 3,965 76 -0.52212
18:00 18.5 1277.5 -0,991 44 0.130 83 5 -4.957 20 0.652 65
19:00 19.5 292.5 -0, 923 88 0. 382 68 2 -1.865 76 0.765 36
2000 20.5 307.5 -0.793 55 0. 608 76 8 - 6.348 40 4.870 08
2100 21.5 3225 -0, 608 76 0.793 35 2 -1.217 52 1.586 70
22:00 2.5 337.5 -0.382 68 0.923 88 4 -1.530 72 3,695 52
23:00 23.5 352.5 -0.13053 0.991 44 2 -0.261 06 1.982 88
Ait 90 2.601 62 0.183 18

#: a = arctg y/x = arctg Zsin a/Zcos a = 85.972 5°,
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Table 3 Analysis on time of dead in 90 cases

with hemorrhagic stroke

HPE K L}

L] sin a s a fesinag fecosa
)] () h

00:00 0.5 7.5 0.130 53 0.991 44
01:00 L5 225 0.382 68 0.923 88
02:00 2.5 315 0.608 76 0.793 35
03:00 3.5 52.5 0.793 35 0.608 76
04:00 4.5 67.5 0.923 88 0.382 68
05:00 5.5 825 0.991 44 0.130 53
06:00 6.5 97.5 0.991 44 -0.130 53
07:.00 7.5 2.5 0.923 88 -0.382 68
08:00 85 127.5 0.793 35 -0.608 76
09:00 9.5 142.5 0.608 76 -0.793 35
10:00  10.5 187.5 0.382 68 -0.923 8
11:00 1.5 1725 0.130 53 -0.991 44
12:00 125 1875  -0.13053  -0.99144
13:00 13.5 202.5 -0.38268  -0.923 88
14:00 145 2075 -0.60876  -0.79335
15:00 15,5 232.5 -0.79335  -0.608 76
16:00 165 247.5 -0.92388  -0.38268
17:00 17.5 2625  -0.99144  -0.13083
18:00 185 277.5 -0.591 4 0.13053
19:00 19.5 292.5 -0.923 88 0.382 68
20.00 20.5 307.5 -0.793 55 0.608 76
21:00 215 322.5 -0.608 76 0.793 35 -1.217 82 1.586 70
22:00 225 3.5 -0.382 68 0.923 88 -0.382 68 0.923 88
23:00 23.5 3525 -0.130 83 0.991 44 4 -0.522 12 3.965 76

0.130 53 0.991 44
2.296 08 5.543 28
243504 3173 40
2.380 05 1.826 28
4,619 40 1.913 40
1.982 88 0.261 06
7.931 52 -1.044 24
1.847 76 -0.765 36
3.966 75 -3.04380
304380  -3.96675
3.061 44 -7.391 04
0.652 65 -4.957 20
-0.52212 -3.96576
-0.38268  -0.923 88
0.000 00 0.000 00
0.000 00 0.000 00
-7.391 04 -3.061 44
-3.96576  -0.52212
-2.974 32 0.391 59
-4,619 40 1.913 40
=314 20 243504

- PO M N G dn O0 D €D k= W N 00 N DN S OO B N s e Oy e

it 90 9.196 06 -4.716 36

:a = arctg y/x = arctg Zsin a/Scos a = - 62.848 2°,

r= Va2t y2 = V(Ssin a/n)?+ (Scos a/m)2=0.114 8, &
r R{%,r>0.10,P<0.10
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