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Abstract

Background: The COVID-19 pandemic had an impact on the prehospital care system for sick or
injured patients in Thailand.

Objective: to assess how the pandemic influenced operation times within the emergency medical
service (EMS) system at Maharaj Nakorn Chiangmai Hospital.

Methodology: a retrospective study, analyzing emergency response records from April to Septem-
ber in 2022 to 2024, comparing EMS operations before and during the COVID-19 outbreak.

Study Results: Prehospital care provision during the pre-pandemic, the initial outbreak, and the
outbreak periods, there were 270, 255, and 353 EMS cases, respectively. In the case of emergency dispatch
triage patients (red code), there was a substantial increase in the proportion of cases assigned to this
group during these periods (40.4%, 62.4%, and 66.6%, respectively). The EMS operation times exhibited
statistically significant increases, with increments of 71, 87, and 167.5 seconds for turnout time (p < 0.001);
6, 7, and 9 minutes for response time (p < 0.001); and 5, 5, and 6 minutes for back time (p = 0.004),
respectively. Nevertheless, no significant differences were detected in scene time across the three phases.

Conclusion: the outbreak of the COVID-19 pandemic significantly affected operation times in the
EMS system. Ensuring the readiness of response teams and implementing regulation on prehospital
procedures as necessary would effectively reduce response times and enhance prehospital patient care.

Keywords: emergency medical service, COVID-19 pandemic, operational time of EMS
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Table 1 Characteristics of emergency medical services at Maharaj Nakorn Chiang Mai Hospital in relation to COVID-19

pandemic

Iltem

Sex
- Male

- Female
Median Age, IQR
Event time
- Morning shift
- Swing shift
- Night shift
Case characteristics
- Non-Trauma
- Trauma
Syndromes by criteria-based dispatched
1. Unconscious (CBD 19)
. Traffic accident (CBD 25)
. Dyspnea (CBD 5)
. Seizure (CBD 16)
. Falling (CBD 24)
. Sick (CBD 17)
. Chest pain (CBD 7)
. Abdominal pain (CBD1)
9. Headache (CBD 12)
10. Paralysis (CBD 18)
11. Psychiatric (CBD 13)
12. Bleeding not injury (CBD 4)
13. Child, Baby, Pregnant, birth (CBD 20)
14. Other
Dispatch triage
- Emergency
- Urgency
- Non urgency
Scene triage
- Emergency
- Urgency
- Non urgency
- Dead
Emergency department triage
- Emergency
- Urgency
- Non urgency

0 ~N OoN U1 B WDN

- Not transfer to hospital or dead at scene

Distance (kms)
Disposition
- Discharged
- Admit to ward
- Admit to intensive care unit
- Dead at emergency room
- Dead at scene
- Plan admission but patient refusal
- Refer
Transport to another hospital

- Declined transportation to the hospital

2019
(N= 270)

155 (57.4)
115 (42.6)
32 (24,55)

129 (47.8)
86 (31.8)
55 (20.4)

109 (40.4)
128 (47.4)
33(12.2)

106 (39.3)

90 (33.3)

73 (27.0)
1(0.9)

103 (38.2)
86 (31.9)
63 (23.3)
18 (6.7)

2(1,3)

97 (35.9)
85 (31.5)
21 (7.8)
16 (5.9)
2(0.7)
1(0.9)
13 (4.8)
19 (7.0)

16 (5.9)

2020
(N=255)

147 (57.6)
108 (42.4)
52 (30,72)

113 (44.3)
53 (20.8)
144 (40.8)

178 (69.8)
77 (30.2)

159 (62.4)
86 (33.7)
10 (3.9)

133 (52.2)

88 (34.5)

33(12.9)
1(0.4)

125 (49.0)
81(31.8)
33(12.9)
16 (6.3)

2(2,3)

48 (18.8)
74 (29.0)
28 (11.0)
20 (7.8)
10 (3.9)

0(0)

9 (3.5)
58 (22.8)

8(3.1)

2021
(N=353)

217 (61.5)
136 (38.5)
51(32,72)

137 (38.8)
89 (34.9)
72 (20.4)

264 (74.8)
89 (25.2)

80 (22.7)
62 (17.6)
61 (17.3)
25 (7.1)
23 (6.5)
18 (5.1)
15 (4.3)
9 (2.6)
10 (2.8)
17 (4.8)
7(2.0)
9 (2.6)
6(1.7)
11(3.1)

235 (66.6)
108 (30.6)
10(2.8)

193 (54.7)

119 (33.7)

41 (11.6)
0(0)

177 (50.1)
118 (33.4)
32(9.1)
26 (7.4)

3(2,4)

71(20.1)
101 (28.6)
31(8.8)
16 (4.5)
14 (4.0)
1(0.3)
13 (3.7)
93 (26.4)

13(3.7)

p-value

0.505*
< 0.001%

0.427*

< 0.001*

< 0.001*

< 0.001*

< 0.001"

< 0.001*

<0.001%
< 0.001*

* chi square, $ Kruskal-Wallis test, * Fisher’s exact test; CBD = criteria based dispatch, IQR = interquartile range; 2019 = April - September
2019 (pre-COVID); 2020 = April — September 2020 (COVID-begin); 2021 = April - September 2021 (COVID-peak)
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Table 2 The operational times and distance of emergency medical services by dispatch triage
Dispatch triage 2019 2020 2021 p-value

Emergency - median (IQR)

- Turnout time (seconds) 71(60,90)  87(67,180)  167.5(100,240) < 0.001%
- Response time (minutes) 6(5,9) 7(6,10) 9(7,11) <0.001%
- Scene time (minutes) 11 (7,15) 10 (8,15) 10 (8,16) 0.991%
- Back time (minutes) 53,7 5(3,7) 6 (4,9) 0.004%
- Distance (kilometers) 2(2,4) 3(2,4) 3(2,4) <0.001%
- Response time < 0.001*
o within 8 minutes 80 (73.4) 98 (61.6) 111 (47.2)
o more than 8 minutes 29 (26.6) 61 (38.4) 124 (52.8)
- Distance 1.000*
o Within 10 kilometers 107 156 231
o More than 10 kilometers 2 3 4

Urgency — median (IQR)

- Response time (minutes) 6 (4,9) 6 (5,9) 7(5,12) 0.010°%
- Scene time (minutes) 7(45,1000  6(4,10) 8 (5,11) 0.110°
- Back time (minutes) 5(39) 5(38) 5(28) 0.863°
- Distance (kilometers) 2(13) 2(1,3) 2(23) 0.072°
- Response time < 0.001*
o within 15 minutes 123 (96.1) 86 (100) 94 (87.0)
o more than 15 minutes 5(3.9) 0(0) 14 (13.0)

Non urgency triage

- Response time (minutes) 7(5,9) 6.5 (4,9) 6 (4,8) 0.827%
- Scene time (minutes) 7(4,9) 7(5,9) 5(3,9) 0.778%
- Back time (minutes) 5(2,7) 6(3,8) 5(29) 0.622%
- Distance (kilometers) 2(1,3) 1.5(1,3) 2(23) 0.787°

$ Kruskal-allis test, * chi square, # Fisher’s exact test,
IQR: interquartile range

2019 = April - September 2019 (pre-COVID)

2020 = April - September 2020 (COVID-begin)

2021 = April - September 2021 (COVID-peak)
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Table 3 Emergency dispatch triage cases (red code) by response time within 8 minutes

Factors Response time within Response time more than p-value
8 min 8 min
N (%) N (%)
Year <0.001"
- 2020 80 (73.4) 29 (26.6)
- 2021 98 (61.6) 61 (38.4)
- 2022 111 (47.2) 124 (52.8)
Sex 0.571"
- male 184 142
- female 105 12
Age (years) - median (IQR) 51 (31,72) 54 (31,73) 0.826%
Event time 0.067"
- Morning shift 106 98
- Swing shift 110 77
- Night shift 73 39
Case characteristics 0.068"
- Non-Trauma 215 174
- Trauma T4 a0
Distance 0.006"
- Within 10 kilometers 288 206
- More than 10 kilometers 1 8

* chi square, $ Kruskal-Wallis test, # Fisher’s exact test,
2019 = April - September 2019 (pre-COVID)

2020 = April - September 2020 (COVID-begin)

2021 = April - September 2021 (COVID-peak)
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Table 4 Factors associated with achieving the response time within 8 minutes in emergency dispatch triage cases (red code)

Factor Univariable analysis Multivariable analysis
Odds 95% ClI p-value Adjusted odds 95% Cl p-value
ratio ratio

Year

- 2019 Ref Ref

- 2020 0.582 0.342-0.991 0.046 0.579 0.334-1.004  0.052

- 2021 0.324 0.198-0.533 < 0.001 0.316 0.188-0.528 < 0.001
Sex

- Male Ref Ref

- Female 1.296 0.776-1.631 0.533 1.170 0.791-1.731 0.432
Age 0.999 0.992-1.007 0.836 1.005 0.996-1.014  0.271
Event time

- Morning shift Ref Ref

- Swing shift 1.321 0.885-1.971 0.173 1.278 0.842-1.941 0.249

- Night shift 1.731 1.075-2.785 0.024 1.616 0.983-2.656  0.058
Case characteristics

- Non trauma Ref Ref

- Trauma 1.497 0.971-2.310 0.068 1.420 0.869-2.318  0.161
Distance

- Within 10 kilometers Ref Ref

- More than 10 kilometers 0.089 0.011-0.720 0.023 0.082 0.010-0.692  0.022

Ref = reference

2019 = April - September 2019 (pre-COVID)
2020 = April - September 2020 (COVID-begin)
2021 = April - September 2021 (COVID-peak)
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