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Introduction

The development of emergency medical
services (EMSs) in Thailand is divided into two phases,
the first period being before 2007. At that stage, there
was no specific supervisory agency or law, and most staff
worked in the form of volunteers or only for hospitals.
Later, problems relating to a lack of human resource
management systems, emergency patient assistance
equipment, as well as the lack of a responsible agency
occurred. Poorly coordinated operations were causing
the emergency patients to lose their life or experience
organ defects, resulting in unreasonable aggravation
of injury or iliness. Therefore, the Emergency Medical
Act was enacted in 2007. In the second phase of
development, the model works more systematically:
There are trained personnel according to specific
criteria, resulting in greater access to the public through
the number 1669, with free medical services.

The previous studies have shown that modern
link between event data
recorders and those within the hospital’s electronic

EMS must have a data

Abstract

BACKGROUND: The development of emergency medical services (EMSs) in Thailand is divided into two phases
following the enactment of the Emergency Medical Act in 2007 aimed at making the work model more systematic.
However, the amount of EMS operations has not been well studied.

AIM: The aim of this study was to describe the pattern of EMS operations throughout a 5-year period.

METHODS: Aretrospective, single-centered study at a medical school hospital in Thailand. Data were gathered from
the EMS database at Srinagarind Hospital throughout the years 2016-2020.

RESULTS: A total of 10,384 EMS operations were examined over a 5-year period (2016—-2020). The mean age of
patients in 2016 was 40.2 + 3.5 years, and 55.3% (n = 1178) were male. Operations were most commonly performed
during the afternoon shift (4.00 p.m.—0.00 a.m.) 41.0%, 38.6%, 39.5%, 39.2%, and 50.8%, respectively. The amount
of EMS members had a tendency to increase in number throughout the 5 years of study (p = 0.022). The average
times from 1669 center call receipt to arrival on scene (response time) for 2016 and 2020 were 8.52 + 2.20 min and
5.52 + 3.02 min, respectively (p < 0.001).

CONCLUSION: The development of EMS at Srinagarind Hospital took place with an increase in the age of patients,
number of operations in the afternoon shift, and EMS members, yet with a decrease in response times.

health record [1]. By operating EMS under appropriate
technology such as telehealth, it can reduce the delivery
time of non-emergency patients to the hospital [2], and
the development of a systematic database assists to
develop an effective service model, for example, the
use of Utstein to collect out-of-hospital cardiac arrest
patients which has a format that is of international
standard. It is possible to compare interagency or
international EMS practice [3], [4], [5]. In addition, the
timing or date of the operation should be analyzed as
these factors influence the operations of EMS [6], [7],
[8], [9], [10], [11]. A study in India, the second-most
populous country in the world, found that the early
development of an EMS should begin with a single
aggregate of telephone numbers used for notification
in the whole country for the convenience of users [12].
In Saudi Arabia, studies show that one in three people
do not know the telephone number to call for EMS
operations [13].

As for Srinagarind Hospital, the EMS was
established in 2008 with EMS personnel consisting
of emergency physicians (EPs) acting as medical
directors, emergency nurse practitioners (ENPs),

378

https://oamjms.eu/index.php/mjms/index


https://oamjms.eu/index.php/mjms/index

Apiratwarakul et al. Development of Emergency Medical Services

advanced emergency medical technicians (AEMTSs),
and emergency medical technicians (EMTs). The
service is divided into two operation levels: An
advanced operating unit with a trained doctor
specialized in emergency medicine as the head
of the operating team and the basic level unit.
ENPs act as the head of the operating suite. The
service covers an area within Khon Kaen University
and neighboring areas with an operating area of
approximately 250 km?®. Therefore, the collection
of operational data to study will be added to the
operating model to develop the service in the future
to be at its most efficient.

Methods

Study design and setting

This was a retrospective, single-centered
study at a medical school hospital in Thailand. Data
were gathered from the EMS database at Srinagarind
Hospital throughout the years 2016-2020. Each case
received an operation number from the EMS center
and was evaluated. Ethical approval was provided by
the Khon Kaen University Ethics Committee for Human
Research (HE641174). 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

We included all Srinagarind Hospital's EMS
operations between January 1, 2016, and December
31, 2020. Cases with incomplete data and those in
which patients were being referred to other hospitals
were excluded from the study.

Data collection

This study employed information from the
EMS database of Srinagarind Hospital. Recorded data
included information on the number of operations, sex,
age, and time spent amid EMS operations. Hospital
operating finances were gathered from the financial unit
of Srinagarind Hospital. A 1% year trained emergency
medicine resident was responsible for data collection
under direct supervision of an emergency medicine
specialist.

Sample size and statistical analysis

Sample size was calculated based on
the number of EMS operations [14]. To achieve a

significance level of 5% and power of test of 0.80,
we determined that a sample size of 10,384 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 relationships between
groups.

Results

A total of 10,384 EMS operations were
examined over a 5-year period (2016-2020). The
characteristics of subjects and services are shown
in Table 1. The mean age of patients in 2016 was
40.2 + 3.5 years, and 55.3% (n = 1178) were male.
Operations were most commonly performed during the
afternoon shift (4.00 p.m.—0.00 a.m.) 41.0%, 38.6%,
39.5%, 39.2%, and 50.8%, respectively. EMS members
comprised EPs, emergency medicine residents, ENPs,
AEMTs, and EMTs which had a tendency to increase
in number throughout the 5 years of study (p = 0.022).
Average response times from the 1669 call center
receipt to arrival on scene (response time) for 2016
and 2020 were 8.52 + 2.20 min and 5.52 + 3.02 min,
respectively (p < 0.001).

Table 1: Characteristics of subjects and services

Characteristics 2016 2017 2018 2019 2020 p-value
Age (years), mean + SD 402+ 411+ 405x 435+ 50.1+ 0.010*
3.5 4.2 52 4.0 9.2
Gender: Male n, (%) 1178 1045 1043 1141 1072 0.068
(55.3) (52.3) (50.1) (51.2) (55.1)
Operation duration (%) <0.001*
Morning shift 321 35.1 36.2 35.2 20.1
Afternoon shift 41.0 38.6 39.5 39.2 50.8
Night shift 26.9 26.3 243 256 291
Number of EMS crews (n) 0.022*
EPs 8 9 10 1" 12
Emergency medicine residents 16 20 23 25 27
ENPs 0 1 2 4 5
AEMTs 1 1 1 2 2
EMTs 5 8 " 13 15
Response time (min), mean +SD 852+ 841+ 805 754+ 552+ <0.001*
2.20 2.26 2.25 2.20 3.02
*Statistical significance; SD: Standard deviation; EMS: Emergency medical service; EPs: Emergency
physicians; ENPs: Emergency nurse emergency nurse practitioners; AEMTs: Advanced emergency medical
technicians; EMTs: Emergency medical technicians; min: Minute
The amount of advanced level EMS

operations was 673, 770, 868, 949, and 1518
throughout the 5-year study period, respectively
(Figure 1; p < 0.001).

A total number of EMS operations were 2131,

1999, 2081, 2228, and 1945 throughout the 5-year
study period, respectively (Figure 2; p < 0.001).

Total income resultant of EMS operations
was 1,210,750, 1,172,500, 1,244,100, 1,347,750,
and 1,362,800 THB during the 5-year study period,
respectively (Figure 3).
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Number of EMS operations
1600
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0 2016 2017 2018 2019 2020
—— Advance level 673 770 868 949 1518
Basic level 1458 1229 1213 1279 427

Figure 1: Number of EMS operations (advanced and basic level).
*Statistical significance; EMS: Emergency medical service

Discussion

The present study examined the development
of EMS at Srinagarind Hospital throughout a period
of 5 years (2016-2020). Most emergency patients
were found to be around 40 years of age as per the
previous studies [14], [15], [16] except in 2020 when
the age of emergency patients utilizing EMS increased
as a result of an outbreak of COVID-19 in Thailand
and Khon Kaen Province. This caused a decrease in
visits to hospitals resulting in a lack of medicines to
treat underlying diseases which tended to display more
severe symptoms and therefore require more EMS staff
to treat patients in this age group.

Total cases

P<0.001*
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2100

2050
2000
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1900
1850
1800

2016 2017 2018 2019 2020
= Total cases 2131 1999 2081 2228 1945

Figure 2: Total number of EMS operations. *Statistical significance;
EMS: Emergency medical service

As for EMS operating times, most occurred
during the afternoon shift similar to the previous
studies [14], [17], [18]. Yet by 2020, there was an
increase in period time. This may be due to EMS
operations involving bringing in patients with suspected
COVID-19 to the hospital; most of which were examined
in the afternoon to reduce exposure to patients visiting
regular clinics.

Regarding the number of EMS members,
it was discovered that there was an increase in both
AEMTs, EMTs, doctors, and nurses as a result of the
agency’s personnel development plan. Since the EMS
of Srinagarind Hospital had no paramedic, this limited

operations. Therefore, there is planning to develop
personnel at all levels to encourage greater potential to
enhance the effectiveness of services provided through
the direct and indirect medical oversight of EPs.

Total income (THB)
1400000

1350000
1300000
1250000
1200000
1150000
1100000

1050000

mincome 1210750 1172500 1244100 1347750 1362800

Figure 3: Total income of EMS. THB: Thai baht

In terms of response time, it was found
that according to Thailand’s National Institute for
Emergency Medicine (NIEMs) standard of 8 min, most
response times fell within this time frame or were close;
especially in 2020, when response times were lower
than every other year. This could be due to the COVID-
19 epidemic which decreased the number of vehicles
on the road, making it even faster for ambulances to
reach the scene.

As for operational level, most of the operations
were at the basic level with the exception of 2020 where
advanced level operations increased. This could be an
outcome of the COVID-19 epidemic, resulting in the
majority of patients not receiving drugs at the hospital or
wanting to travel to the hospital. The severity of diseases
increases until the application of EMS services, with
more severe symptoms resulting in the implementation
of operations at an advanced level.

Moreover, the income from compensation
for each operation according to NIEMs requirements,
at the basic level is 500 THB/case and for advanced
level 1000 THB/case, corresponding to the level of
operations in 2020. Although there was a decrease in
the amount of operations issued, most operations were
at an advanced level, resulting in a greater operating
income.

However, this study is limited. Since data were
obtained from a single EMS center, data integrity may
not be referenced by other agencies [14], [15], [16],
[17], [18].

Conclusion

The development and utilization of EMS at
Srinagarind Hospital increased in accordance with
patient age, number of operations in the afternoon shift,
and EMS members. Yet, response times decreased.
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