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Abstract
BACKGROUND: Concerning the COVID-19 outbreak in Thailand, the number of patients has been increasing. 
Emergency medical services (EMS) operating duration differs from normal services due to equipment preparation, 
number of personnel, and on-board ambulance procedures. Notably, there have been no studies examining EMS 
duration regarding COVID-19 patients.

AIM: The aim of this study was to compare the EMS time for COVID-19 patients and routine services.

METHODS: This cross-sectional study was conducted in a tertiary university hospital in Khon Kaen, Thailand. 
Information gathering was carried out by employing the Srinagarind Hospital EMS database throughout January 1, 
2020, and February 10, 2021.

RESULTS: A total of 2420 EMS operations were examined, of which five tested positive for COVID-19 (0.21%). 
The mean age of the COVID-19 patients was 35.6 ± 7.2 years, with the activation interval for COVID-19 and routine 
services at 64.20 ± 10.14 and 1.42 ± 0.42 min, respectively (p < 0.001). The on-scene time for COVID-19 and routine 
services was 3.20 ± 0.44 and 5.20 ± 2.20 min, respectively.

CONCLUSIONS: EMS operating time amid the activation interval for COVID-19 patients was significantly longer 
than in the normal group. However, on-scene time for COVID-19 patients was less time than in normal operations.
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Introduction

With regard to the COVID-19 outbreak in 
Thailand, there has been a growing number of patients 
from the first outbreak in early 2020, to the second outbreak 
in 2021. Accordingly, it was discovered that the outbreak 
was associated with working in enclosed or congested 
locations such as food markets or large factories. In 
addition, a large number of those infected were found 
through proactive screening. In the case of screening for 
people at risk of COVID-19, focus on screening took place 
in communities with nearby sites, epidemic sites, or in the 
residences of infected individuals. Following a positive 
coronavirus reading, it is necessary to admit the patient 
to a hospital or field hospital [1], [2]. Subsequently, there 
comes a reliance on the operations of the emergency 
medical services (EMS) to perform their functions. Studies 
were conducted regarding the COVID-19 infection risk 
among EMS healthcare workers who were unaware of 
the risk of infection due to improper wearing of personal 
protective equipment [2], [3], [4]. Moreover, studies have 

shown that procedures on-board ambulances are likely 
to change significantly [4], [5] especially procedures 
that produce aerosol gases – which may result in the 
service being altered [6]. Numerous studies have shown 
that phone calls for EMS have decreased during the 
COVID-19 epidemic, and the duration of telephone calls 
has also decreased [7], [8], [9], [10].

In a certain part of Khon Kaen City, which is 
located in the northeastern part of Thailand, roughly 
450 km from Bangkok is another area where COVID-19 
cases have been discovered. Studies have been 
conducted on the delivery of patients infected with 
COVID-19. Hence, it was revealed that there was very 
little published information from the hospital which 
affects hospital planning [10], [11], [12] in which the 
EMS operating process differs from normal services, 
that is, equipment preparation, number of personnel, 
and on-board ambulance procedures. In China, it was 
discovered that most patients sent to hospitals had 
mild symptoms [2], [7]. The most common pre-existing 
symptom is fever. Studies have shown that during a 
COVID-19 outbreak, as a result of said outbreak, the 
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number of functions provided by the EMS is greatly 
reduced [8], [11]. Hence, the study of such issues can 
be used as a guideline for planning future operations.

Methods

Setting

Srinagarind Hospital is a university hospital 
located in Khon Kaen in NE Thailand. Personnel in the 
EMS consist of emergency medicine physicians (EPs), 
nurses, advanced emergency medical technicians 
(AEMTs), emergency medical technicians (EMTs), and 
emergency medical responders (EMRs), according to 
competencies required by Thailand’s National Institute 
for Emergency Medicine (NIEM). Services are provided 
at both the advanced and basic EMS operation levels 
in which the advanced operation level EPs are involved 
through direct and indirect medical oversight with 
telemedicine technology.

Study population and design

This cross-sectional study was conducted in 
a tertiary university hospital in Khon Kaen, Thailand. 
Information was obtained from the EMS database at 
Srinagarind Hospital throughout the years 2020–2021. 
Ethical approval was provided by the Khon Kaen 
University Ethics Committee for Human Research 
(HE641127). The requirement for informed consent was 
waived since confidentiality protection had already been 
guaranteed. Accordingly, participants were not identified 
by name, but instead by a unique study number.

Sample size and statistical analysis

Sample size was calculated based on the mean 
number of Srinagarind Hospital EMS dispatches between 
2018 and 2019. To achieve a significance level of 5% 
and power of test of 0.8, we determined that a sample 
size of 2420 would be required. Statistical analysis was 
performed using IBM SPSS for Windows version 26.0, 
Khon Kaen University license (SPSS Inc., Chicago, IL, 
USA). Categorical data were presented as percentages 
with continuous data presented employing mean and 
standard deviation. Univariable analysis was carried out 
using a two sample t-test for numerical data and Pearson’s 
correlation for data relationship between groups.

Definitions

Activation interval was defined as the period from 
receiving the notification of the incident to the ambulance 
being enroute. Response time was defined as the 
average times from 1669 center call receipt to arrival on 

scene. On-scene time was defined as the average time 
between the responding ambulances arriving on location 
and when it departs with the patient to the ED. Transfer 
time was defined as the time between the ambulance’s 
departure from the scene and the destination hospital.

Results

Between January 1, 2020, and February 10, 
2021, a total of 2,420 EMS operations were examined, 
of which five tested positive for COVID-19 (0.21%). The 
characteristics of the subjects and services are shown in 
Table 1. The mean age of the COVID-19 patients was 35.6 
± 7.2 years, with 60.0% (n = 3) being male. Operations 
concerning COVID-19 related and routine services were 
most commonly performed during the afternoon shift 
(4.00 p.m. to 0.00 a.m.), that is, 100.0% and 37.8%, 
respectively. The most common level of operations amid 
COVID-19 services was advanced (100.0%).

Table 1: Characteristics of the subjects
Characteristics COVID‑19 positive 

(n = 5), n (%)
Routine services 
(n = 2,415), n (%)

p‑value

Age (years), mean±SD 35.6 ± 7.2 45.6 ± 6.1 0.012*
Gender: male 3 (60.0) 1498 (62.0) 0.084
Operation duration 0.020*

Morning shift 0 846 (35.0)
Afternoon shift 5 (100.0) 912 (37.8)
Night shift 0 657 (27.2)

Level of operations 0.082
Advance team (with EPs) 5 (100.0) 814 (33.7)
Basic team (without EPs) 0 1,601 (66.3)

*Statistical significance; SD: Standard deviation; EPs: Emergency Medicine Physicians.

The activation interval for COVID-19 related 
and routine services was 64.20 ± 10.14 min and 1.42 ± 
0.42 min, respectively (p < 0.001; Table 2). The on-scene 
time for COVID-19 related and routine services was 
3.20 ± 0.44 min and 5.20 ± 2.20 min, respectively.

Table 2: EMS operations time
Operation time COVID‑19 positive (min), 

mean ± SD
Routine services 
(min), mean ± SD

p‑value

Activation interval 64.20 ± 10.14 1.42 ± 0.42 <0.001*
Response time 8.02 ± 2.01 8.45 ± 1.45 0.090
On‑scene time 3.20 ± 0.44 5.20 ± 2.20 0.011*
Transfer time 5.24 ± 1.14 6.14 ± 1.10 0.082
*Statistical significance; min: Minute; SD: Standard deviation.

Discussion

The study aimed to compare the time spent 
employing EMS between COVID-19 positive patients 
and normal practice. Regarding the age of patients, 
it was found that the COVID-infected group was 
significantly younger; which is related to a number 
of international studies discovering as such amid the 
second outbreak of COVID-19. Hence, it will spread 
among working-age groups, students, office workers, 
and those regularly frequenting enclosed places such 
as entertainment venues and restaurants [8], [9], [10].
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As for the procedure duration amid the 
COVID-19 group, all operations were performed during 
the afternoon shift as a result of testing incorporating both 
proactive examination and hospital based examinations 
with a clear time period. If samples are collected in the 
morning, laboratory results are issued in the afternoon 
resulting in EMS delivery after 4 p.m. [11], [12].

At the level of EMS operations for patients with 
COVID-19, according to the standards of Srinagarind 
Hospital, doctors are for every case, required to work 
on-board ambulances to assess symptoms. This 
includes when emergency procedures are needed, as 
well as to control and direct the actions of team members 
to prevent infection from patients [13], [14], [15], [16].

In terms of operating time by EMS, the activation 
interval of those infected with COVID-19 is significantly 
longer than normal. This is because in the case of 
delivery of a COVID-19 patient, EMS personnel have 
to put on personal protective equipment which takes 
time. This also applies to the preparation of specific 
equipment such as a Patient Isolation Transport Unit 
(PITU) to prevent the spread of infection. In addition, 
the coordination between the patient receiving locations 
must provide a dedicated channel which is not mixed 
with other patients. For this reason, preparation time 
during the activation interval is longer than usual.

Furthermore, on-scene time concerning 
COVID-19 patients requires less time than normal 
operations, due to the fact that most cases are mild 
cases. Such patients are able to walk by themselves 
and there is no urgent procedure needing to be done 
– thus reducing time. There was one case of COVID 
19 with moderate symptoms. Those exhibiting difficulty 
breathing with hypoxia were transported utilizing a PITU. 
This study was limited in that information was collected 
from only one EMS center. Moreover, the design of 
study was retrospective which may have resulted in 
incomplete data gathering [13], [14], [15], [16], [17].

Conclusion

EMS operating time and activation interval 
regarding COVID-19 patients were significantly longer 
than in the normal group. Conversely, on-scene 
duration among COVID-19 patients was less than in 
normal operations.
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