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Analysis of patients transported in ambulances by season

and daily temperatures

Kyoung—Youl Lee' - Jeong—Hyeok Lee'?
"Dept. of Emergency Medical Service, Kongju National University

’Gyeonggi—do Yangju Fire Station

=Abstract =

Purpose: This study aimed to analyze the number of patients with and without medical history

transported to the emergency department due to changes in daily temperature and season,
Methods: Data on emergency activity sheet and daily weather were collected from March 2016 to
February 2017 in the city of Gyeonggi—do. In total, 13,531 patients were transferred to the emergency
department in 119 ambulance, Data were analyzed using the Statistical Package for the Social
Sciences (version 21).

Results: The daily average number of patients transferred was the highest in August and
September, ie., the summer season., The higher the daily highest and lowest temperatures,
higher the daily average number of patients transferred, In contrast, patients with medical
history of hypertension, diabetes, heart disease, cerebrovascular disease, and pulmonary disease
had a higher incidence of transfers in the winter season and on days with lower temperature,
Conclusion: The results indicate that as people become more active during the summer when
temperatures are high, the chances of daily emergencies increases, whereas patients with medical
history are more likely to experience emergencies when the temperatures were lower, Hence, 119

ambulances will have to be prepared in advance to deal with this trend,
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Table 1. General characteristics of transferred patients by 119 (n=13,531)
Characteristics Category n %

Gonder Male 7,192 53.2%
Female 6,339 46.8%

0 1,562 11.5%

20—40 2,225 16.4%

Age (year) 40-60 4,038 29.8%
60-80 3,876 28.6%

80= 1,829 13.5%

Spring 3,337 24.T%

Season Summer 3,558 26.3%
Fall 3,357 24.8%

Winter 3,279 24.2%

Disease 8,219 60.7%

Patient type No disease 5,283 39.0%
ete. 29 0.2%

Hypertension 2,735 20.2%

Diabetes mellitus 1,534 11.3%

Past history Cardiac disease(CD) 732 5.4%
Cerebrovascular disease(CVD) 498 3.7%

Pulmonary disease 213 1.6%

Table 2. Average daily patient number and temperature by month

Patient Highest temp. Lowest temp. Da.ily ternp.
Year  Season Month (p;‘i:;};?i;y) () () dJ.ff(eg;nce
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
March 35.0 (5.1) 12.5 (5.0) -1.1 (3.9 13.6 3.6
Spring  April 35.6 (5.9) 20.4 (3.2 6.2 (2.9 14.2 45
May 38.1 (6.5) 24.8 (3.9 1.2 (2.3) 13.6 4.5
June 37.2 (56.0) 28.0 1.7) 16.4 (2.1 1.5 29
5016 Summer July 38.8 (6.3) 29.4 (3.2 20.8 (2.5) 8.6 2.8
August 39.9 (6.7 31.8 (3.8 21.6 (3.8 10.2 2.3
September 39.9 (6.1) 27.7 (2.5) 16.4 (2.8) 1.3 3.3
Fall October 37.3 (8.1 20.8 (4.4) 8.1 (4.9 12.7 3.5
November 33.5 (6.6) 1.1 (5.3) -0.7 (5.5) 1.8 2.6
December 38.4 (5.8) 52 (4.0 -5.9 (3.9 1.1 2.9
0017 Winter  January 36.1 (5.7 2.5 (4.3) -10.0 (5.0) 12.5 3.5
February 34.6 (6.3) 41 (3.4) -8.7 (2.8 12.8 4.1
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Table 3. The proportion of temperature range day and transferred patients by 119

) Category Day (N=365) Patients (N=13,531)
Variables
() () (%) () (%)
) 16 4.4% 607 4.5%
0~5 45 12.3% 1,595 11.8%
5~10 47 12.9% 1,645 12.2%
10~15 31 8.5% 1,109 8.2%
Highest temperature
15~20 36 9.9% 1,250 9.2%
20~25 58 15.9% 2,139 15.8%
25~30 78 21.4% 3,040 22.5%
=30 54 14.8% 2,146 15.9%
{-10 32 8.8% 1,169 8.6%
—-10~-5 49 13.4% 1,713 12.7%
—-5~0 44 12.1% 1,545 11.4%
0~5 37 10.1% 1,312 9.7%
Lowest temperature
5~10 46 12.6% 1,657 12.2%
10~15 51 14.0% 2,032 15.0%
15~20 62 17.0% 2,353 17.4%
=20 44 12.1% 1,750 12.9%
{5 15 4.1% Y6) 4. 2%
5~10 90 24.7% 3,289 24.3%
Daily temperature 10~15 180 49.3% 6,736 49.8%
difference
15~20 75 20.5% 2,772 20.5%
=20 5 1.4% 159 1.2%
{5 29 7.9% 907 6.7%
Highest temperature —5~0 142 38.9% 5,611 41.5%
difference from day
before 0~5 177 48.5% 6,255 46.2%
=5 17 4.7% 758 5.6%
(=5 14 3.8% 502 3.7%
Lowest temperature ~5~0 177 48.5% 6,573 48.6%
difference from day
before 0~5 159 43.6% 5,955 44.0%
=5 15 4.1% 501 3.7%
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Table 4. The difference of average daily patient number by temperature

Category Average transported patients/day

F(p) Scheffé

() (Mean=+SD)
o 37.9 + 6.3
0~5° 35.4 + 5.8
5~10° 35.0 + 6.0
10~15° 35.8 + 6.7 4 889
Highest temperature y c,e<h
g P 15~20° 347 + 54 (.000)
20~25 36.9 + 6.3
25~308 39.0 + 5.5
>30" 39.7 + 6.6
(-10? 36.5 + 6.2
-10~-5° 35.0 £ 6.6
—5~(° 351 + 5.3
. - . 0~5¢ 35.5 £ 6.0 5.126 b.e<E I
oOwWes emperature ,C1,
P 5~10° 36.0 + 6.1 (.000)
10~15¢ 399 + 6.1
15~20¢ 379 + 5.3
=90" 39.8 + 6.7
5 383 + 4.7
5~10 36.6 + 6.0
Daily temperature N 1.334
difference 10~15 374 + 6.4 (.257)
15~20 37.0 + 6.5
=20 31.8 + 7.1
(=5* 34.9 £ 6.2
Highest temperature —5~QP 377 + 6.0 9 839
difference from day - - - (688) add
before 0~5 36.7 £ 6.4 .
=5t 39.7 + 6.0
(=5 35.3 + 4.6
Lowest temperature —5~0 374 + 64 0.641
difference from day : : (589)
before 0~5 36.8 + 6.3 )
=5 36.9 + 6.3
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Table 5. Seasonal difference in past history of the transported patients

Past Total Spring Summer Fall Winter X2
history 13,531 3,337 (24.7%) 3,558 (26.3%) 3,357 (24.8%) 3,279 (24.2%) @
HTN 2,735 (20.2%) 615 (22.5%) 634 (25.0%) 667 (24.4%) 769 (28.1%) 1?003(1))7
25.175
DM 1534 (11.3%) 344 (22.4%) 383 (25.3%) 352 (23.0%) 450 (29.3%) (000)
21.547
CD 732 (5.4%) 200 (27.3%) 159 (21.7%) 156 (21.3%) 217 (29.6%) (000)
30.730
CVD 498  (3.7%) 96 (19.3%) 125 (25.1%) 106 (21.3%) 171 (34.3%) (000)
15.023
PD 213 (1.6%) 53 (24.9%) 47 (22.1%) 39 (18.3%) T4 (34.7%) (002)

"HTN, hypertension: DM, diabetes mellius; CD, cardiac disease; CVD, cerebrovascular disease; PD, pulmonary

disease
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Table 6. The difference of past history by temperature

Total Past history*

Ca‘zgg)ory patients HTN DM CD CVD PD
@ @ @ ) () @ @ @ @ @O @
(© 607 142 (23.4%) 83 (13.7%) 41 (6.8%) 24 (4.0%) 22 (3.6%)
0~5 1595 384 (24.1%) 225 (14.1%) 102 (6.4%) 89 (5.6%) 36 (2.3%)
~10 1,645 355 (21.6%) 192 (1L7%) 105 (6.4%) 87 (5.3%) 28 (L7%)
Highest 10~15 1,109 208 (18.8%) 127 (1L.5%) 62 (5.6%) 34 (3.1%) 13 (1.2%)
temperature {590 1,250 260 (20.8%) 143 (11.4%) 69 (5.5%) 40 (3.2%) 17 (1.4%)
20~25 2,139 410 (19.2%) 218 (10.2%) U8 (5.5% 52 (2.4%) 36 (L7%)
25~30 3,040 571 (18.8%) 325 (10.7%) 142 (4.7%) 84 (2.8%) 31 (L0%)
>30 2,146 405 (18.9%) 221 (10.3%) 93 (4.3%) 838 (4.1%) 30 (1.4%)
Total 13,581 2,735 (20.2%) 1534 (1L3%) 732 (5.4%) 498 (3.7%) 213 (1.6%)
(o) 95.856 (000) 22,134 (002) 16.479 (021) 48.059(.000) 29.605(.000)
(-10 1169 269 (23.0%) 154 (13.2%) 88 (7.5%) 59 (5.0%) 29 (2.5%)
-10~-5 1713 379 (22.1%) 210 (12.3%) 103 (6.0%) 86 (5.0%) 32 (1.9%)
-5~0 1,545 342 (22.1%) 215 (13.9%) 83 (5.4%) TI (4.6%) 32 (2.1%)
Lowest 0~5 1812 262 (20.0%) 140 (0.7%) 77 (5.9%) 49 (3.7%) 22 (1.7%)
temperature £_ o 1,657 298  (18.0%) 153 (9.2%) 92 (5.6%) 45 (2.7%) 22 (1.3%)
10~15 2,032 390 (19.2%) 207 (10.2%) 111 (5.5%) 42 (2.1%) 24 (1.2%)
15~20 2,353 450 (19.1%) 271 (11.5%) 98 (4.2%) 78 (3.3%) 28 (L2%)
=90 L750 345 (19.7%) 184 (10.5%) 80 (4.6%) 68 (3.9%) 24 (14%)
Total 13,531 2,735 (20.2%) 1534 (1L3%) 732 (5.4%) 498 (3.7%) 213 (1.6%)
) 21,562 (.003)  27.396 (.000) 21.617 (L003) 38.863 (.000) 15,091 (.035)

"HTN, hypertension; DM, diabetes mellius: CD, cardiac disease; CVD, cerebrovascular disease; PD, pulmonary disease
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Table 7. The difference of past history by temperature difference
Past history’
Category T(?tal
) pat(lriz)nts HTN DM CD CVD PD
(0) ) (n) ) (m) (%) (m) (%) m @
{5 575 140 (24.3%) 68  (11.8%) 29 (5.0% 19 (3.3%) 4 (0.7%)
5~10 3,289 663 (20.2%) 383 (11.6%) 175 (5.3%) 118 (3.6%) 60 (1.8%)
10~15 6,736 1,364 (20.2%) 769 (11.4%) 378 (5.6%) 242 (3.6%) 112 (1.7%)
DID"  15~20 2,772 538  (19.4%) 302 (10.9%) 142 (5.1%) 15 (41%) 35 (1.3%)
=20 159 30 (18.9%) 12 (7.5%) 8 (.0om 4 (©25% 2 (1.3%)
Total 13,531 2,735 (20.2%) 1,534 (11.3%) 732 (5.4%) 498 (3.7%) 213 (1.6%)
(D) 7.399 (116)  3.301 ((509)  1.229 (.873)  2.778 (.596)  6.372 (.173)
(-5 907 189  (20.8%) 98 (10.8%) 47 (5.2%) 30 (3.3%) 1 (1.2%)
-5~0 5,611 1,166 (20.8%) 656 (11.7%) 295 (5.3%) 212 (3.8%) 90 (1.6%)
0~5 6,255 1,230 (19.7%) 699 (11.2%) 349 (5.6%) 231 (3.7%) 96  (1.5%)
i =5 758 150 (19.8%) 81 (10.7%) 41 (5.4%) 25 (3.3%) 16 (2.1%)
Total 13,531 2,735 (20.2%) 1,534 (11.3%) 732 (5.4%) 498 (3.7%) 213  (1.6%)
7 (D) 2.510 (473) 1,367 ((713)  0.702 (873) 0.823 (.844)  2.267 (519)
(=5 502 125 (24.9%) 75 (14.9%) 24  (4.8%) 17  (3.4%) 14  (2.8%)
5 -0 6,573 1276 (19.4%) 726 (11.0%) 344 (5.2%) 255 (3.9%) 89 (1.4%)
0-5 5,955 1229 (20.6%) 673 (11.3%) 330 (5.5%) 213 (3.6%) 99  (1.7%)
P =5 501 105 (21.0%) 60 (12.0%) 34 (6.8%) 13 (2.6%) 11  (2.2%)
Total 13,531 2,735 (20.2%) 1,534 (11.3%) 732 (5.4%) 498 (3.7%) 213 (1.6%)
»(p) 10,289 (.016)  7.252 (.064)  2.845 (416) 2,703 (.440) 8.385 (.039)

*DTD, daily temperature difference(‘c); HTD, highest temperature difference from day before (C); LTD, lowest temperature

difference from day before (C)

THTN, hypertension; DM, diabetes mellius; CD, cardiac disease; CVD, cerebrovascular disease: PD, pulmonary disease
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