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Abstract
BACKGROUND: Coronavirus disease 2019 (COVID-19) outbreaks occurring in many countries around the world 
have had a significant impact on emergency medical services (EMSs) in terms of the number of operations and 
procedures performed, including those on ambulances. However, the number of EMS amid the rising number of 
COVID-19 cases in Khon Kaen, Thailand, has not been well studied.

AIM: The aim of this study was to identify and analyze the relationship between the use of EMS and the outbreak 
of COVID-19.

METHODS: A cross-sectional study was done in Srinagarind Hospital, Khon Kaen, Thailand, with a single EMS 
centered. Data were collected between March 27, 2021, and April 9, 2021, and designated as day -7 to day 7 of 
pandemic services as well as normal services which collected data between March 27, 2019, and April 9, 2019 
(day -7 to day 7 of normal services).

RESULTS: Three hundred and eight EMS operations were examined. A total of 77.9% (n = 95) of pandemic services 
were for males and the mean age of the patients was 32.1 ± 5.4 years. During the normal services in 2019, the 
average number of EMS operations was 13.3 ± 2.4 times/day over the 2 weeks of the study. In 2021, before the 
outbreak (day -7 to day 1), the average number of EMS operations was 13.2 ± 1.8 times/day. After day 1, there was 
a drop in the number of EMS operations which was associated with an increase in COVID-19 infections (p < 0.001).

CONCLUSIONS: The number of EMS users during the COVID-19 outbreak decreased considerably compared 
to the pre-epidemic levels and normal service intervals, including the severity of the users, was more severe than 
normal.
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Introduction

The coronavirus disease 2019 (COVID-19) 
outbreak have the devastating effects on the people 
daily life of many countries around the world. The rise 
in the number of patients has been directly linked to 
activities carried out in daily life without protection, 
spending time in crowded places, and adherence to 
social distancing policies. The impact on emergency 
medical services (EMSs) in terms of the number of 
operations performed, including those carried out 
on ambulances, has been significant. The previous 
studies have shown that the EMS members are well 
prepared for COVID-19 in protecting themselves 
from infection but that it is necessary to train them 
in the use of equipment [1], [2], [3]. EMS operations 
during the outbreak were quite different depending on 
the country. For example, a study in Denmark found 
23.3% increase in calls to emergency services and 

that the duration of each talk increased from 2 min to 
12 min [4].

In Thailand, the EMS response time during 
the COVID-19 outbreak was also found shorter than 
for normal services and the number of non-urgency 
patients arriving to the emergency room dropped 
dramatically [5], [6]. In Turkey, there was 90.9% increase 
in calls to emergency services and 9.8% increase in 
EMS operations, among which there were suspected 
cases of COVID-19 in 15.2% of calls and 2.9% were 
actually diagnosed with the infection [7]. However, 
studies have shown that only 67% of EMS personnel 
are wearing personal protective equipment to levels 
of recommended safety [8]. In addition, studies have 
shown that the panic of infection among EMS personnel 
has increased, which is associated with increased risk 
of transmission to their family members  [9]. In Israel, 
8.51% of emergency calls were COVID-19 related, 
resulting in more than 4  times the typical use of 
emergency hotlines [10] similar to New York City [11] 
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and Saudi Arabia [12]. A  study in Japan found that 
the effects of this required hospitals allow for reduced 
delivery or increased coordination time in EMS [13].

Khon Kaen Province is located in the 
northeastern part of Thailand, 450  km from Bangkok 
with a population of 1.8 million. The Mueang district 
has a population of more than 400,000 people. As the 
first round of COVID-19 spread in early 2020, there 
were 13 cases discovered in Khon Kaen. Since then, 
the number of infections has been zero until early 
April 2021, when another COVID-19 outbreak occurred. 
Unlike previously, this time the number of cases was 
accompanied by medical personnel, resulting in panic 
in the community. The local administration cancelled 
all large events and closed crowded venues including 
restaurants, dental clinics, and bus stations. Therefore, 
a study of the relationship between the use of EMS amid 
the COVID-19 epidemic will be useful and can serve as 
a database for future planning to adjust service models 
during further outbreaks.

Methods

Study design and setting

The present study was a cross-sectional 
study. It was done in Srinagarind Hospital, Khon Kaen, 
Thailand, with a single EMS center. Data were gathered 
from the EMS database throughout 2019–2021. Ethical 
approval was provided by the Khon Kaen University 
Ethics Committee for Human Research (HE641221). 
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.

Participants and data collection

After ethical approval, we collected data of 
EMS in two periods:
1.	 Due to the latest COVID-19 outbreak in Khon 

Kaen Province which took place on April 3, 
2021, the researcher set the date as day 1, 
then retrieved data from 1 week prior and the 
ensuing week, thus collecting the data between 
March 27, 2021, and April 9, 2021, designated 
as day -7 to day 7 of pandemic services

2.	 The comparison period for normal services 
is to collect data between March 27, 2019, 
and April  9, 2019 (day -7 to day 7 of normal 
services).
After both groups of data were obtained, the 

EMS operations were converted to a research record 
form. The data with referrals from others hospitals and 
interfacility transfers were excluded from this study.

Sample size and statistical analysis

Based on the previous studies in a number of 
EMS operations during the COVID-19 pandemic [5], the 
sample size was calculated. To achieve a significance 
level of 0.05, power of test of 80%, and absolute 
precision 0.05355, we determined that a sample size 
of 308 would be required. Statistical analysis was 
performed with Khon Kaen University license (SPSS 
Inc., Chicago, IL, USA) by IBM SPSS for Windows 
version  26.0. Categorical data were presented as 
percentages, with continuous data presented employing 
mean and standard deviation. Univariable analysis was 
carried out using a two samples t-test for numerical 
data and Pearson’s correlation for data relationships 
between groups.

Results

Three hundred and eight EMS operations 
were examined over 2  weeks in April of 2021, 
during the latest COVID-19 pandemic in Khon Kaen, 
Thailand. When compared with the same period in 
2019, 122 (39.6%) of which were in service during the 
pandemic period. The characteristics of the subjects 
and services are shown in Table  1. A  total of 77.9% 
(n = 95) of those receiving pandemic services were male 
and the mean age of the patients was 32.1 ± 5.4 years. 
EMS operation times were most commonly performed 
during the afternoon shift (4:00 pm–11:59 pm) in both 
groups. The severity of patients’ signs and symptoms 
according to the Thai Criteria Based Dispatch for 
EMS color code was red in 36.9% of cases, yellow in 
57.4% of cases, and green in 5.7% of those seeking 
pandemic services.

During the normal or non-pandemic operation 
of services in 2019, the average number of EMS 
operations was 13.3 ± 2.4 times/day over the 2 weeks 
of the study. In 2021, before the outbreak (day -7 to 
day 1), the average number of EMS operations was 
13.2 ± 1.8  times/day. After day 1, a steep drop in 
numbers of EMS operations can clearly be seen and 
is attributed to the increase in COVID-19 infections 
(Graph 1; p < 0.001).

Table 1: Characteristics of the subjects
Characteristics Normal services 

(n = 186)
Pandemic 
services (n = 122)

p-value

Age (years) mean ± SD 40.5 ± 8.2 32.1 ± 5.4 0.011*
Gender: Male (%) 102 (54.8) 95 (77.9) 0.008*
EMS operation time (%)

Morning shift 68 (36.6) 52 (42.6) 0.010*
Afternoon shift 76 (40.9) 60 (49.2)
Night shift 42 (22.5) 10 (8.2)

Severity with Thai Criteria Based Dispatch for EMS (%)
Red 25 (13.4) 45 (36.9) 0.004*
Yellow 54 (29.0) 70 (57.4)
Green 107 (57.6) 7 (5.7)

(*): Statistical significance, SD: Standard deviation, EMS: Emergency medical services.
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Discussion

This study examines the number and patterns of 
EMS usage after the most recent COVID-19 outbreak in 
Khon Kaen, Thailand. The study was comparative to 1 week 
before the epidemic to form a baseline of information and 
1 week after the epidemic. This was considered a panic 
phase because earlier outbreaks in the area had very little 
or close to zero infected patients, making the response 
to such situations different. In many countries, there is a 
significant increase in the use of EMS services, including 
phone calls, consultation, and an increasing number of 
operations [4], [7], [8], [9], [10], [11], [12]. However, in 
the areas studied, the amount of service usage dropped 
significantly with an average of 1–2 EMS operations 
per day as people were not willing to risk infection and 
stayed at home. Many did not want to travel to a crowded 
place such as a hospital, especially one where one of 
the medical personnel working there had been infected. 
This was consistent with the restaurant’s closure and the 
number of service users at various bus stations, train 
stations, and airports which have dropped considerably 
despite the fact that this occurred during the period of 
Songkran Festival or the Thai New Year when millions 
of people are traveling back to their hometowns to spend 
time with family. Another reason may be that the number 
of infected people in the area is still low (<10 cases/day), 
making the number of people close to the infected still 
very small. Therefore, calls for service and the number of 
EMS operations performed were also small. In addition, 
the public health system in Thailand also has a volunteer 
primary care unit to assess the symptoms of suspected 
infections and educate the community at the same time, 
resulting in a significant reduction in the number of EMS 
services.

The age of users during the outbreak was 
younger than the normal service period and mostly 
male. The first epidemic was more working age, 
resulting in increased male and younger users.

In terms of severity (Severity with Thai Criteria 
Based Dispatch for EMS), it was found that during 
most outbreaks service users were more severely 
symptomatic than at normal times, this was consistent 
with the previous studies which found that the amount 
of non-urgency patient cases decreased dramatically in 
the emergency department. Most of them are unwilling 
to come to the hospital as no one wants to risk infection. 
Thus, they wait until the symptoms are so severe, they 
have no choice but to use EMS [5], [6].

This study was limited due to the EMS 
center that collects the data not being the main 
command center of Khon Kaen Province, making it 
impossible to know the total number of telephone 
calls made to seek medical consultation or report 
symptoms. We suggest that other time periods and 
other important times of change be studied as well. In 
addition, retrospective data may result in incomplete 
information [14], [15], [16], [17].

Conclusions

The number of EMS users during the most 
recent COVID-19 outbreak was significantly less than 
the number of users during the same period pre-
epidemic and in normal service intervals, additionally, 
the cases were much more severe than normal.
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Graph 1: Number of EMS operations and number of COVID-19 patients. (*) Statistical significance
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