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Analysis of 119 dispatch for patients with
cardio—cerebrovascular and respiratory diseases according

to particulate matter '
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’Department of Emergency Medical Service, Kongju National University

=Abstract =

Purpose: The purpose of this study was to provide basic data for improving the response

capacity of 119 EMS systems by analyzing the effects of particulate matter on
cardio—cerebrovascular and respiratory symptoms in the pre—hospital stage.

Methods: We examined 46,389 patients who transferred to the hospital with complaints of
cardiopulmonary arrest and cardio—cerebrovascular and respiratory symptoms by 119 ambulances
in Incheon from 2016 to 2018,

Results: The probability of 119 emergency dispatch for patients with cardiopulmonary arrest
increased 2.8—4.0% from the day of symptom onset until two days before hospital presentation
as particulate matter 10um or less in diameter(PMy) increased by 10ug/m® (OR=1,028; 95%
CI=1,014-1,041, p=0.000, lag 0), (OR=1,040; 95% CI=1,024-1,056, p=0.000, lag 1), (OR=1,032; 95%
CI=1.016-1,049, p=0.000, lag 2). Meanwhile, emergency dispatch increased 3.6—6.1% for PM;s in
creased by 10ug/m® (OR=1,046; 95% CI=1,024-1.068, p=0.000, lag 0), (OR=1.061; 95% CI=1,035-
1,088, p=.000, lag 1), and (OR=1,036; 95% CI=1,010-1.063, p=0.006, lag 2).
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Conclusion: Emergency medical technicians (EMTs) who respond to 119 calls should rapidly and

accurately evaluate patients and provide professional emergency care by identifying the

characteristics of the wvulnerable groups relative to particulate matter size, To prevent the

occurrence and exacerbation of symptoms caused by particulate matter, EMTs should be prepared

and equipped with a response system for high particulate matter in the EMS system.
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Table 1. Descriptive statistics of Pko - PMps (ug/m?) (N=26,304")
Variables  Category Mean SD Min Max IQR Range
PMyo 44.68 24.61 4,70 358.55 28.30 353.84
2016 49,72 24.59 8.13 358,55 27.66 350.42
Year 2017 4493 24.40 5.79 327.58 26.43 321.80
2018 39.35 23.73 4.70 301.15 26.32 296.45
Spring” 56.55 30.99 4.70 358.55 33.05 353.84
Summer " 34,36 15.12 5.53 97.70 19.95 92.17

Season
Fall* 40.48 21.76 6.62 301,15 26,89 294,53
Winter® 47.30 22.02 8.13 203.27 25.03 195.14
PMy5 24.42 15.11 2.00 142.56 13.22 140.56
2016 26.40 14.43 2.00 109.90 19.29 107.90
Year 2017 25.02 15.49 2.29 107.25 18.83 104.96
2018 21.82 15.02 2.25 142.56 16.59 140.31
Spring” 28.68 15.96 2.00 138.86 21.18 136.86
Summer " 19.80 10.83 2.29 70.42 14.33 68.13

Season
Fall® 21.63 13.39 2.95 104.56 17.95 101,60
Winter® 27.57 17.48 2.83 142,56 20.35 139.73

“Spring: March ~ May, TSummer: June ~ August
TFall: September ~ November, *Winter: December ~ February
{(24hours*365days)#3years} +24hours
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Table 2. General characteristic of the patients (N=46,389)
Variables Category n (%) Mean + SD
Male 23,568 (50.8)
Gender Female 22,819 (49.2)
Unknown 2 (0.004)
15~19 1,282 2.8) 60.3 = 18.8
20~29 2,492 (5.4)
30~39 3,132 (6.8)
40~49 5,338 (11.5)
Age(year) 50~59 9,128 19.7)
60~69 8,258 (17.8)
70~T79 8,888 (19.2)
80~89 6,582 (14.2)
90< 1,288 2.8
Yes 36,262 (78.2)
Hypertension 15,111 (32.6)
Diabetes mellitus 8,857 (19.1)
Cerebrovascular disease 3,739 8.1)
Cardiovascular disease 6,305 (13.6)
Pulmonary disease 2,009 (4.38)
Tuberculosis 137 0.3)
Disease Hepatitis 85 (0.2)
Liver cirrhosis 514 1.1
Allergy 69 0.1
Cancer 2,542 (5.5)
Renal disease 1,032 (2.2)
Others 13,209 (28.5)
No 8,153 (17.6)
Unknown 1,974 (4.3)
Alert 36,303 (78.3)
Mental Verbal 2,979 (6.4)
status Pain 3,049 (6.6)
Unresponsiveness 4,058 8.7
Emergency 23,167 (49.9)
Semi—emergency 12,431 (26.8)
Potential emergency 10,517 22.7)
Triage
Others 88 0.2)
Death 66 0.1
Estimated death 120 0.3
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Table 3. Signs and symptoms of patients (N=55,776)
Criteria Symptoms n (%)
Cardiac arrest 3,455 (6.2)
Cardiopulmonary arrest
Respiratory arrest 3,223 (5.8)
Cerebrovascular  Syncope 1,930 (8.5)
Respiratory Dyspnea 6,820 (12.2)
Cardiovascular Respiratory Chest discomfort 420 0.8)
Chest pain 4,334 (7.8)
Palpitation 770 (1.4)
Mental change 5,727 (10.3)
Paralysis 2.139 (3.8
Convulsion/seizure 2,291 (4.1
Cerebrovascular Dizziness 13,844 (24.8)
Headache 8,896 (15.9)
Dysarthria 313 (0.6)
Facial palsy 33 0.1)
Hemoptysis 338 (0.6
Respiratory Cough 1,043 1.9
Sputum 200 0.4)

“Each patient may have overlapping symptoms,
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Table 4. Difference in general characteristics of patients according to PMyo

PMio
s Casgry (Soch Yt Bl iy
n=205)
n (%) n (%) n (%) n (%)
Male 7068 (50.8) 14744 (50.9) 1654 (49.9) 102 (49.8)
Gender 1.279 734
Female 6338 (49.2) 14218 (49.1) 1660 (50.1) 103 (50.2)
15~19 379 27 800 (28 94 (28 9 (4.4
20~29 792 (5.7 1498 (520 193 (5.8 9 (4.4)
30~39 993  (7.) 1925 (6.6) 203 (61 11 (5.4)
40~49 1665 (12.0)0 3310 (11.4) 341 (10.3) 22 (10.7)
é]geir) 50~59 2785 (20.0) 5656 (19.5) 648 (19.6) 39 (19.0) 37.873 .036
60~69 2474 (17.8) 5158 (17.8) 589 (17.8) 37 (18.0)
70~179 2550 (18.3) 5633 (19.4) 661 (19.9) 44 (21.5)
80~89 1885 (13.6) 4170 (14.4) 498 (15.0) 29 (14.1)
90< 383 (2.8 813 (28 8 (26 5 (2.4
Yes 10285 (74.0) 23151 (79.9) 2660 (80.3) 166 (81.0)
Disease  No 2954 (21.2) 4655 (16.1) 511 (15.4) 33 (16.1) 212.711 000
Unknown 667 (4.8) 1158 (4.00 143 (4.3 6 (2.9
A 11016 (79.2) 22560 (77.9) 2561 (77.3) 166 (81.0)
Mental V. 901 (6.5 1878 (65 195 (5.9 5 (2.4) s6818 000
status P 900 (6.5 1905 (6.6) 223 (6.7 21 (10.2)
U 1089 (7.8) 2621 (9.0) 335 (10.1) 13 (6.3
Emergency 6366 (49.4) 14509 (50.1) 1699 (51.3) 93 (45.4)
Sﬁggency 3753 (27.0) 7711 (26.6) 907 (27.4) 60 (29.3)
. Potential 9008 (931) 6574 (22.7) 684 (20.6) 51 (24.9)
Triage emergency 16.877 326
Others 25 (0.2 57 (0.2) 6 (02 0 (0.0
Death 23 (0.2) 36 (0.1 7 02 0 (0.0
g:‘:tilated 31 (02 7 03 1 03 1 (05
AR oS- Lo A 81.0%(166), B ‘9lS AR wS- ol A 10.2%(219), FEESH(U)
2 AR E oA 21.2%(2,954) 2 71 2 nlAqHA] UEoA 10, 1%(335@); 713
SRR H|go] wobth wAHA] skof whE i A HRo] okt AR BAFoRE (ot
ko] oAV de(y*=38.818, p=.000)= BAAC Aok Gl
2 fost ko7t Uitk “FEP)l W ] ZU| AR (PMy5) o] W xjo] Utz
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Table 5. Difference in general characteristics of patients according to PMzs

W 58714 B9 119 77 &5 24

45

e

PMss
vebes Cargry (S o VIOMN ielns
n=520)
n (%) n (%) n (%) n (%)
Male 7585 (50.8) 11215 (50.9) 4496 (50.6) 272 (52.3)
Gender 0.777 .855
Female 7358 (49.2) 10817 (49.1) 4396 (49.4) 248 (47.7)
15~19 A1 (2.8 603 (27 251 (2.8 17 (3.3
20~29 804 (5.4) 161 (5.3) 498 (5.6) 29 (5.6)
30~39 1049 (7.0) 1474 (6.7 570 (6.4) 39 (7.5)
40~49 1747 (11.7) 2580 (11.7) 960 (10.8) 51 (9.8)
é]gezr) 50~59 2955 (19.8) 4366 (19.8) 1701 (19.1) 106 (20.4) 25.056 403
60~69 2696 (18,0) 3908 (17.7) 1558 (17.5) 96 (18.5)
70~79 2809 (18.8) 4191 (19.0) 1794 (20.2) 94 (18.1)
80~89 2073 (13.9) 3128 (14.2) 1306 (14.7) 75 (14.4)
90< 399 (2.7 622 (2.8) 254 (29 13 (2.5
Yes 11292 (75.6) 17401 (79.0) 7168 (80.6) 401 (77.1)
Disease  No 2975 (19.9) 3706 (16.8) 1378 (155) 94 (18.1) 102.663 000
Unknown 676 (4.5) 926 (4.2) 347 (39 25 (4.9
A 11776 (78.8) 17221 (78.2) 6902 (77.6) 404 (77.7)
% 978 (6.5 1414 (6.4) 559 (6.3 28 (5.4)
lsvtlzltizl P 959 (6.4) 1472 (®.7) 582 (6.5 36 (6.9 10785 .0m
U 1230 (8.2) 1926 (8.7) 850 (9.6) 52 (10.0)
Emergency 7437 (49.8) 10989 (49.9) 4450 (50.0) 291 (56.0)
S;Iggemy 3998 (26.8) 5927 (26.9) 2372 (26.7) 134 (25.9)
Potential 5,05 (96.8) 4995 (22.7) 2006 (22.6) 91 (17.5)
Triage emergency 17,711 278
Others 2% (0.2 42 (02 19 02 1 02
Death 22 (01 24 (01 19 (02 1 02
g::tfated 35 (0.2 56 (03 27 03 2 (0.4
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Table 6. Cardiopulmonary arrest - cardiovascular - cerebrovascular - respiratory signs and symptoms

according to PMy and PMys _
(Cardiopulmonary arrest n=3,460, Cardiovascular n=18,120, Cerebrovascular n=31,910, Respiratory n=16,869)"

Ve
Criteria Level Lag Good Moderate Unhealthy ulﬂlearls;;hy X2 »
n ®» n @® 1n ® n @
0 937 (6.7 2209 (7.6) 302 (9.1) 12 (59 25548 000
PMy, 1F 751 (6.2) 2517 (7.9 182 (7.7) 10 (6.5 36.796 .000
Cardiopulmonary 2 794 (6.5) 2444 (1) 214 (9.0) 8 (6.4) 25988 000
arrest of 1051 (.00 1618 (7.3) 744 (8.4) 47 (9.0) 16.829 001
PMys 1 822 (6.6) 1937 (7.5) 687 (8.6) 14 (7.0) 29.299 .000
2 805 (6.4) 2007 (7.8 632 (7.9 16 (7.8) 26.813 .000
o' 5561 (40.0) 11161 (38.5) 1317 (39.7) 81 (39.5 9.080 .028
PM;, 1 4902 (40.6) 12191 (38.3) 971 (41.0) 56 (36.1) 23.277 .000
Cardiovascular 2 4937 (40.6) 12184 (38.4) 955 (40.1) 44 (35.2) 20.620 .000
0 5972 (40.0) 8542 (38.8) 3365 (37.8) 241 (46.3) 23.097 .000
PMys 1F 5011 (40.1) 9915 (38.6) 3094 (38.7) 100 (49.8) 18.556 .000
28 5091 (40.6) 9860 (38.5) 3077 (38.4) 92 (44.9) 20.879 .000
0 9536 (68.6) 20057 (69.2) 2173 (65.6) 144 (70.2) 19.333 000
PMy, 1F 8326 (69.0) 21901 (68.9) 1573 (66.4) 110 (71.0)  7.136 .068
2 8375 (68.9) 21858 (68.9) 1588 (66.7) 89 (71.2) 5311 .150
Cerebrovascular
0" 10238 (68.5) 15307 (89.5) 6038 (67.9) 327 (62.9) 17.075 .001
PMys 1F 8602 (68.9) 17779 (69.2) 5411 (67.7) 18 (58.7) 15,236 .002
2 8673 (69.2) 17646 (68.8) 5470 (68.3) 121 (59.0) 10.804 .013
o' 5171 (37.2) 10403 (85.9) 1218 (36.8) 77 (37.6) 11.692 .009
PM, 17 4535 (37.6) 11371 (35.8) 909 (38.4) 54 (34.8) 16.767 .001
2 4544 (37.4) 11402 (35.9) 875 (36.8) 48 (38.4) 8.693 .034
Respiratory
0 5539 (37.1) 7944 (36.1) 3170 (35.6) 216 (41.5) 12.103 .007
PMys 1F 4662 (37.3) 9220 (35.9) 2839 (36.2) 98 (48.8) 21.272 .000
28 4697 (37.5) 9196 (35.9) 2891 (36.1) 85 (41.5) 11.919 .008

"Each patient may have overlapping symptoms,

TlagOi The day of symptom
ag2: 2 day before symptom onset

%lagli 1 day before

symptom onset
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aJAAHR] - Z2e|AEA] o wE AHgR=

£ AAHlag)ollAl SAHOR [o5t 2to|7} Q)
Aot AEEAE S T dlag0) mIAHA]
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A 297 (lag2) HIAHA] U4 9.0%(214
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&o] 9o, FA WA Td(lagd) Zu|HHA]
- LAl 9.0%(47) (x*=16.829, p=.001,
lag0), 37/ 248 194 (lagl) ZWAIHA] LHE o
A 8.6%(687%)(x*=29,299, p=.000, lagl), %
A 294 (lag2) ZHIAIWA] LEFOllA 7.9%
(632'8)(x*=26.813, p=.000, lag2)& =AY H|E&
o] 7} =9kt

OAHA] - Z2uAEA] o wE A8
HE AaHlag)olAl BAK SR Fo3t &fol7}
et mAHA] o w2 HEIAE S
A 194 (lagl) HIAIHA] Lol A 41.0%(971%)
2 A ulgo]l TP mokom(x*=23.277,
p=.000, lagl), ZUNHA] sk wE AL
Ae 54 T FU(ag0) ZnAHA ‘e
oA 46,3%(241%)(x*=23.097,  p=.000,
lag0), S4 #A 1¥H(lagl) Zu|AHA] ‘wi-$-
ol 4 49.8%(1009)(x*=18.556, p=.000,
lagl), 34 2 2¥H(ag2) ZU|AHA] ‘TS
o4 44,9%(92%) (x2=20.879,  p=.000,
lag2)Z WA Hl&o] 7P &t

A FEo w2 H A A WY o
U(lagO)ell BAFCRE Fogt zpo|7t gllom,
A WY FU(ag0) wAIHA] w9 LRE ol A]
70.2%(144)2 71 WA wlgo] EUTHY®
=19.333, p=.000, lag0). ZU]AHA| o u}
2 =@ mE Aklag)olld BAIFCE &
ofgk ztol7t UEhyth ZuAHA] sl o
HEAMA= 34 HA GY(ag0) ZUAIHA K

e 0

ol

1 S371A 49 19 o EF 24 47

oA 69.5%(15,3078)(x*=17.075, p=.001,
lag0), 57/ T4 194 (lagl) ZPAHA] H5
A 69.2%(17,779%) (x*=15.236, p=.002, lagl)
2 7P wAY vgo] =9uTt

OAHA] - Z2e|AER] Feol W S57]A
HE AzKlag)ollAl BAK SR Folgt zfoly
ek, HMHA] o] e SEV|AE A E
A FU(lag0) HIMHA] ‘w9~ UHE oA 37.6%
(T78)(x*=11.692, p=.009, lag0), A ¥ 1
X (lagl) WIAHA] VHEOIA 38,4%(9097) (x*
=16.767, p=.001, lagl), 24 4 294 (1ag?)
OAHA] CER UHBOllA] 38,4%(4878) (x
=8.693, p=.034, lag2)& 7P LA vl&o] =
drh 2UAHA] FEo WE EEAE T4
2y Jd(lagd)  ZUAHA] CElUHE A
41,5%(216™) (x*=12.103, p=.007, lag0), &4
Y 197 (lagl)  ZPAAA] RS- B A]
48.8%(98%) (x*=21.272, p=.000, lagl), ZA
Y 29U (lag2) ZUMHA] CHES- U of|A
41,5%(85%) (x*=11.919, p=.008, lag2)& 7}3

A o] EUT

_,d
X0 r

3) OIMIHX| - ZOIMMX| s=7F MHH

Xl - A2 - K2 - sE71A &

AZ 2ol 1197 £30i 0|

>
o

a|AEA] - Z2u|AHA] FE=7F A%
A - HEHA - ZEA T R A
N97g &soll nA= FF2 (Table 7)1} 2t

A2 gzttt FE2 v|AHALE Zn
A2 5= F7tel wet 2E AxKlag)olA &
AXer FoJstA S7HESIT, wAEA]l F=rt
10ug/m® Z713ld, AugA] ghajol] digh 19
T =50 AT e WAsHA o 7
of mlaf 4 WA FU(ag0)ol 1.028u](95%
CI=1.014~1.041, p=.000, lag0), =4 24y 1Y

oL

A4

o
r \
X
©

The Korean Journal of Emergency Medical Services Vol, 24(1)



48

Table 7. Effects of PMiy and PM.s on 119 dispatch in patients with cardiopulmonary arrest -
cardiovascular - cerebrovascular - respiratory signs and symptoms

Criteria Level Lag OR (95% CT® of OR) P
0" 1.028 (1.014, 1.041) .000
PMio 1" 1.040 (1.024, 1.056) .000
2t 1.032 (1,016, 1.049) .000
Cardiopulmonary arrest
0 1.046 (1,024, 1.068) .000
PM, 5 1t 1.061 (1,035, 1.088) .000
2t 1.036 (1,010, 1.063) 006
0" 0,992 (0.985, 0.999) 044
PMyo 1’ 0.990 (0.982, 0.999) .030
2t 0.987 (0,978, 0.996) .004
Cardiovascular
0 0,992 (0.981, 1.004) 202
PMs 5 1t 0.996 (0,982, 1.010) 602
2t 0.992 (0,978, 1.008) 241
0" 0.995 (0.987, 1.003) 236
PMio 1" 0.992 (0,983, 1.001) .080
2t 0.994 (0.985, 1.003) 208
Cerebrovascular
0 0.985 (0.973, 0.997) 017
PM 5 1t 0.975 (0.961, 0.990) .001
2t 0.984 (0,969, 0.998) 028
0" 0,992 (0.985, 0.999) 044
PMyo 1’ 0.992 (0,983, 1.001) 076
2t 0.990 (0,981, 0.999) 029
Respiratory
0 0.997 (0,985, 1.009) 612
PMs 5 1t 1.003 (0,989, 1.018) 632
2t 0.998 (0,984, 1.012) 781

*lagOi The day of symptom
flagZI 2 day before symptom onset

Hlaglh)ol  1.0408H(95%  CI=1.024~1.056,
p=.000, lagl), 37 T4 294 (ag2)ell 1.032
1(95% CI=1,016~1.049, p=.000, lag2) 57}
Sk, ZEAEA 5ot 10ug/m’ Slek,

AF 2] ghato] dist 11947 E50] WA 7}

Tlagli 1 day before symptom onset
YCI: Confidence interval

/92 WS oS ThsAdel wlEl B EA
FA(lag0)oll  1.046HH(95% CI=1,024~1,068,
p=.000, lag0), 3/ A 194 (Iagl)oll 1.0614)
(95% CI=1,035~1,088, p=.000, lagl), ZA4F &
A 29A(lag2)oll  1.03681(95% CI=1,010~
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1.063, p=.006, lag2) S7FstSict. webA wlA
WA FE7F 10pg/m® Z7FEE AvAR] gz}
of thgt 1197+ &&°] AT 7S WS
A k& 7rFsAdel Hisl S A Fd(lag0)el
2.8%, 37¢ WA 194 >agholl 4.0%, 3/ LA
294 (ag2)ell 3.2% ZF7Ieteom, Zu|AHXA]
527} 10ug/m® F71epE A A o] o
g 11907 E50] WY 7k ek &
< 7Fsdell sl S HA Fdd(lag0)ell 4.6%,
/8 8 194 (agholl 6.1%, 54 WA 294
(lag2)°l 3.6% S7FsF3ct,

HEA S/ Sl gt 52 vAHA 5
T 7ol wet mE AAklag)old EARCE
FolsHAl AaE o, WA F= STt
webis SARC R FoshA] ok AoR e
ok, mAEA] FErt 10ug/m® S71shE AEs
A F4F Ao gigt 119773 &%) HAT 7
A WA ok 7hsAdel Blsl S W @
A(lag0)oll  0.992vH(95%  CI=0.985~0,999,
p=.044, lag0), 4 A 1¥-@1agh)el 0.990
H(95% CI1=0,982~0,999, p=.030, lagl), ZA4
A 29 A (lag2)oll 0.987HIE(95% CI=0,978~
0.996, p=.004, lag2), vAHA] F=7} 10ug/
m’ Z7VEE AEA SA Aol digk 19
W EES B ARHlag)olA oF 1% skt

HEA S/ Al gt S5 vAlvA 5
L Z7tel et SARCE folokA] Ao
U, 2uAEA] e STkl meh 2E ARKlag)
ol FAXOE FoJetA HAEST ZrAH
A 27} 10ug/m® Z7Fsd HE80A S4F 3}
of gt 119747 &&o] YA 742 LSt
A k& 7rsAdel vl S Ed Fd(ago)el
0.9854H(95% C1=0.973~0,997, p=.017, lag0),
4 B 19 (lagl)oll 0.97581(95% CI=0,961
~0.990, p=.001, lagl), &4 ¥ 2¥7H(ag2)
of 0.984¥1Z(95% CI=0.969~0.998, p=.028,

o o

1 S371A 49 19 o EF 24 49

lag2), ZuAWA H%=7b 10ug/m’ F71845

HEwA 4 A dig 11975 &5 Be
A2Hlag)ollAl oF 2% Zraxsk3it,

TE7A S EAl didt EE2 vAIHAl =

= 7kl whet S 2 B (lag0)dt S

A

o

e

A

¥

b

A 297 (ag2)el SAKCRE FolotA TaE
O, ZuNHA] F& 7ol whebi= FAE
2 folskA et mAHAl HE7F 10ug/m?
S7FHH S571A 54 Sl gt 11945 =
Fo| WAT 7L AR o2& 7HsAdell Hl
o S A Dd(ag0)el  0.992vH(95%
CI=0.985~0.999, p=.044, lag0), A 9 2
AA(lag2)oll 0.99081Z(95% CI=0.981~0,999,
p=.029, lag2), vAWA] =7} 10ug/m” Z7}

s 257 S FAl gt 197 &%
< S T FLlag0)F S WA 294

aud

o
(lag2)ell oF 1% 2=kt

v, 1 #

eyt mAHA (PMy) e 2001~
2006712 51~6lug/m’ AlolE 22UHo
U, e diz|gEee] 72 A1=€(2005~2014
W) 59 Aoz 2007THRE i FAE B
o1, 28y IRIES vAHA] A7 o Az
SRt 7 glon, AlAE 2018W ZnH|A|
WA FoE WY Sl A 83, 1A 233,
747 4332 20179(AME 53], < 193], 47
302])oll wlsl S7Flct, =& ¢AqtollA] 20169 1
o 195E 20184 129 3197HA] Q1HFG A9
AIZHE WA ] (PMy) - Z20AIH AN (PMy5) 71
SeARE £A% A0 nAHA] FEo] H
44.68ug/m®, ZOAHA] FHEO] FFS 24 .42
ug/m’o]len HER ulHHxA| - Zu|HHA]

o] a2 20169 714 =31, 20189 71
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woront, Hoighke 2018 Zu|AHA] s
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