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Abstract: Introduction: To enhance the efficiency, it is essential to understand the patterns of service users and develop poli-
cies that facilitate effective personnel and resource management. This study aimed to compare the characteristic and
outcomes of patients who were transferred to emergency department (ED) by emergency medical services (EMS) and
patients transported by other means. Methods: This retrospective cross-sectional study was conducted at Srinagarind
Hospital, Thailand, over a 5-year period from 2017-2021. The baseline characteristics, treatment modalities, and out-
comes of patients who were transported to ED using EMS and Non-EMS were gathered and compared using STATA
software. Results: The study included 15,501 patients with the median age of 51 (interquartile range (IQR): 23-71) years
who were referred by EMS over the five-year period (51.72% male). EMS patients had significantly higher median age
(51 (23 - 71) vs. 37 (21 - 60); p < 0.001) with male preference (p < 0.001). In the EMS group, the triage level 1 (need for
resuscitation) was higher than the non-EMS group (p < 0.001), most of the patients referred following trauma (p < 0.001),
and the frequency of cardiac arrest was considerably higher than non-EMS group (2.54% vs 0.05%; p < 0.001). Patients in
the EMS group received a higher number of blood tests (p < 0.001), plain radiographic exams (p < 0.001), computerized
tomography (CT) scans (p < 0.001), and complex procedures (p < 0.001) than the non-EMS group. The EMS group had
a greater number of hospital admissions (p < 0.001) and intensive care unit (ICU) admissions (p < 0.001) compared to
the non-EMS group. The EMS group exhibited a significantly higher mortality rate compared to the non-EMS group (p <
0.001). Conclusion: The population utilizing EMS services had higher median age, higher frequency of emergency cases
and trauma related complaint, higher need for treatment interventions and imaging procedures, higher rate of hospital
and ICU admissions, as well as higher rate of mortality compared to the non-EMS group.
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1. Introduction Emergency Medical Services (EMS) (3-5). Managing limited
resources, including personnel and medical equipment, is of

The pri 1 of public health policy fi
© primaty goa’ of public hea™h poticy lot emergency care paramount importance for promoting sustainable develop-

is to provide convenient and efficient access to needed ser- . . - .

. L. . ment and ensuring the provision of high-quality emergency

vices (1, 2). It poses a significant challenge to those organiz- . .
services for patients.

Thailand’s EMS system was officially established approxi-

mately 15 years ago, in 2008. The National Institute of Emer-

gency Medicine (NIEM) plays a vital role as the primary

ing healthcare systems, particularly in developing countries
where the number of emergency patients has increased dra-
matically, affecting both Emergency Departments (ED) and

agency responsible for regulating and establishing standards

for medical response operations within the country. Nowa-
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The medical operation units are divided into three levels: ba-
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sic, advanced, and specialized. The teams are composed of
a wide range of EMS personnel including emergency physi-
cians, nurses, paramedics, and emergency medical techni-
cians.

In Thailand, access to emergency services is divided into two
categories: those who arrive at the hospital in their own ve-
hicle or via public transportation services. The second group
consists of patients who use the EMS transport by dialing the
Thai universal emergency number 1669 for those services (6).
There is currently no cost to use the services for any category
of patient or level of emergency (7). This results in unneces-
sary use of the services and tends to overwhelm the resources
of the services.

Transporting emergency patients to the hospital by EMS
is crucial for several different reasons. EMS providers are
trained experts who are exceptionally knowledgeable about
the type of care each patient needs for best results. Patients
who use non-EMS transportation may be taken to the near-
est hospital rather than the most suitable.

However, patterns of EMS use, and outcome of patients have
been given little study. The findings of such research will
provide the understanding of patterns of service use, par-
ticularly emergency patients who use EMS services, which
can facilitate developing policies regarding personnel and re-
source management for maximum efficiency, in order to re-
duce mortality and disability, resulting in the development
of a drastically more sustainable program and society (8-10).
This study aimed to compare the characteristics and out-
comes of patients who were transferred to ED by EMS and pa-
tients who were transported via other modes of transporta-
tion.

2. Methods
2.1. Study design and setting

This retrospective cross-sectional study was conducted at
Srinagarind Hospital in Khon Kaen, Thailand. The charac-
teristics as well as outcomes of patients referred to ED by
EMS were gathered and compared with those who presented
to ED using other means. The university hospital serves as
the primary care facility in the Northeastern region of the
country with approximately 60,000 ED visits, and 2,500 EMS
services performed annually. In Thailand, the primary ac-
cess point for emergency patients to access EMS services is
through the emergency number 1669. When individuals en-
counter a medical emergency, they can dial this number to
request assistance and access EMS.

This study was conducted in accordance with the Decla-
ration of Helsinki 1975 and its revisions in 2000. Ethical
approval was provided by the Khon Kaen University Ethics
Committee for Human Research (HE651569). Requirement
for informed consent from the patients was waived since pa-

tient confidentiality protection had been guaranteed, as pa-
tients were not identified by name, but by a unique study
number.

2.2. Participants

The participants in this study included all the patients who
visited our ED during the period from 2017 to 2021. These
patients were emergency patients using EMS and non-EMS
transportation. The exclusion criteria were patients who
were referred from other hospitals and those with incomplete
data.

2.3. Data collection

The data were gathered and extracted from our EMS re-
ports and computerized hospital information system, Health
Object Program®, an authorized electronic medical records
program, at Srinagarind Hospital, Faculty of Medicine, Khon
Kaen University, Thailand.

Data were obtained in XML format and compiled into a re-
search dataset Using Microsoft excel (Microsoft Window 10,
Khon Kaen University license). We used automated elec-
tronic data abstraction to collect patient’s demographic data,
triage level, initial hemodynamic parameters at ED, patients’
arrival time, treatment at the ED, clinical outcome, and ED
management.

These data were then evaluated by two independent investi-
gators. In the cases of missing values (values left blank in the
study data set) and values outside of a preset normal phys-
iologic range were found, the senior investigators were con-
sulted, and the correct data was acquired.

2.4. Statistical analysis

The statistical analysis in the study was conducted using
STATA version 10.1, which is a statistical software program
developed by StataCorp based in College Station, Texas, USA.
The analysis was performed under the license of Khon Kaen
University. The categorical data obtained are presented as
frequencies and percentages. Continuous data are presented
using the median and interquartile range (IQR). The chi-
square test was used to assess the relationship between cate-
gorical variables. A two-tailed P < 0.05 was considered statis-
tically significant.

3. Results

3.1. Baseline characteristics

The study included 15,501 patients with the median age of 51
(IQR: 23-71) years who were referred to ED by EMS over the
five-year period (51.72% male). Table 1 compares the base-
line characteristics of cases who referred to ED by EMS with
those who arrived by other means (non-EMS). EMS patients
had a significantly higher median age (51 (23 - 71) vs. 37 (21
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JE1NERH Comparing the baseline characteristics of cases who referred to ED by EMS with those who arrived by other means (non-EMS)

Category EMS (n=15,501) Non-EMS (n=315,681) P-value
Age (year)

Median (IQR) 51(23-71) 37 (21 - 60) <0.001
0-2 100 (0.65) 13,334 (4.22)

3-17 857 (5.53) 33,327 (10.56) <0.001
18-64 9,411 (60.71) 209,994 (66.52)

=65 5,133 (33.11) 59,026 (18.70)

Gender

Male 8,017 (51.72) 137,470 (43.55) <0.001
Female 7,484 (48.28) 178,211 (56.45)

Visit time

8am-4pm 6,304 (40.67) 132,295 (41.91) <0.001
4pm-12am 6,343 (40.92) 141,969 (44.97)

12am-8am 2,854 (18.41) 41,417 (13.12)

ED triage level

I 1,382 (8.92) 2,979 (0.94) <0.001
I 5,609 (36.18) 41,221 (13.06)

I 5,484 (35.37) 108,354 (34.32)

VI 2,988 (19.28) 129,320 (40.97)

\% 38 (0.25) 33,807 (10.71)

Type of complaint

Non-trauma 9,821 (63.36) 269,475 (85.36) <0.001
Trauma non-traffic 1,865 (12.03) 37,194 (11.78)

Trauma traffic 3,815 (24.61) 9,012 (2.86)

Presenting vital signs

Systolic blood pressure (mmHg) 131 (116 - 150) 126 (113 - 142) <0.001
Diastolic blood pressure (mmHg) 78 (68 - 88) 77 (68 - 86) <0.001
Temperature > 38.0 °c 1,243 (9.32) 27,444 (9.61) 0.275
Respiratory rate>22/min 4,589 (30.53) 44,156 (14.7) <0.001
Heart rate>100/min 2,981 (19.8) 75,221 (25.02) <0.001
Oxygen saturation (%) 98 (96 - 99) 99 (98 - 99) <0.001
GCS

Eye Score 4(4-4 4(4-4 <0.001
Voice Score 5(5-5) 5((5-5)

Movement Score 6(5-6) 6 (6 -6)

Cardiac arrest

Yes 393 (2.54) 147 (0.05) <0.001

Data are presented as median and Interquartile range (IQR) or frequency (%).
EMS: emergency medical services, ED: emergency department, GCS: Glasgow Coma Scale.

PP Comparing the management and outcomes of cases who referred to ED by EMS with those who arrived by other means (non-EMS)

Category EMS patients (n=15,501) Non-EMS patients (n=315,681) P-value
Management at ED

Blood tests 10,360 (66.83) 132,175 (39.91) <0.001
Plain radiography 10,744 (71.04) 113,227 (34.79) <0.001
CT scan 2,747 (17.72) 14,510 (4.38) <0.001
Complex procedure 2,074 (13.71) 10,997 (3.38) <0.001
Outcome

Hospital admission 6,517 (42.04) 54,896 (16.58) <0.001
ICU admission 1,472 (9.5) 8,262 (2.49) <0.001
Death in ED 235 (1.52) 323 (0.1) <0.001
Death in hospital 707 (4.56) 1,829 (0.55) <0.001
28-day mortality 650 (4.19) 1,598 (0.48) <0.001
60-day mortality 691 (4.46) 1,780 (0.54) <0.001

Data are presented as frequency (%). EMS: emergency medical services; ED: emergency department; CT: computed tomography;

ICU: intensive care unit.
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- 60); p < 0.001) with male preference (p < 0.001). The af-
ternoon shift (4 pm-12 am) was when the highest number of
patients arrived. In the EMS group, the triage level 1 (need
for resuscitation) was higher than the non-EMS group (p <
0.001), most of the patients referred following trauma (p <
0.001), and the frequency of cardiac arrest was considerably
higher than non-EMS group (2.54% vs 0.05%; p < 0.001).

3.2. Managements and outcomes

Table 2 compares the managements and outcomes of cases
who referred to ED by EMS with those who arrived via other
means. In terms of the treatment at the ED, patients in the
EMS group received a higher number of blood tests (p <
0.001), plain radiographic exams (p < 0.001), computed to-
mography (CT) scans (p < 0.001), and complex procedures
(p < 0.001) than the non-EMS group. The EMS group had
a greater number of hospital admissions (p < 0.001) and in-
tensive care unit (ICU) admissions (p < 0.001) compared to
the non-EMS group. The EMS group exhibited a significantly
higher mortality rate compared to the non-EMS group (p <
0.001).

4, Discussion

Based on the study findings, the population utilizing EMS
services had higher median age, higher frequency of emer-
gency cases and trauma-related complaints, higher need for
treatment interventions and imaging procedures, higher rate
of hospital and ICU admissions, as well as higher rate of mor-
tality compared to the non-EMS group.

This study focused on the characteristics of patients who pre-
sented to the ED via EMS or other means over a five-year pe-
riod. Thailand is still in the early stages of EMS services, pri-
marily focused on promoting presented to the ED via EMS
or other means. This has had an overwhelmingly positive
impact in terms of providing people with access to timely
treatment (11, 12). However, effective resource management
and rapid patient access fall outside their objectives as the
number of patients using the EMS has increased consider-
ably over the last five years.

In terms of patients’ age, this study showed that patients
who arrived at the hospital via EMS had a higher median age
than those who arrived via non-EMS. This clearly demon-
strated that the elderly population has more underlying dis-
eases than the working-age population, which can easily re-
sult in various emergencies. Thailand’s population pattern is
entering an aging society; this of course means the implica-
tions concerning using EMS become all the more important.
The study showed that most of them arrived during the af-
ternoon shift (4 pm-12 am), which is consistent with previ-
ous studies that concluded that most service users in a gov-
ernment hospital’s ED present during the afternoon shift (13,

14). This is because the elderly has to wait for a family mem-
ber, which mostly was in the working age, to be brought to
the hospital after work hours.

The analysis of triage levels revealed that patients arriving
with EMS had a higher proportion of levels 1 and 2 com-
pared to non-EMS patients. This finding indicates that the
EMS system has been successful in providing access to timely
and appropriate care for patients with genuine emergencies
and critical conditions. Public relations regarding effective
access to EMS will inevitably result in emergency patients
being able to access services quickly (15-17). On the other
hand, the analysis of non-EMS patients revealed that the
majority of patients were classified as triage levels 3 and 4.
These levels suggest that these patients were in less urgent
conditions and were able to move independently or travel to
the hospital on their own. This finding highlights that pa-
tients in non-urgent conditions may not require immediate
EMS assistance and can seek medical care through alterna-
tive means. Furthermore, it has been found that trauma pa-
tients are more frequently transported by EMS rather than
non-EMS means. Thailand is one of the top ten countries re-
garding traffic problems and accidents (18). In the event of a
traffic accident, patients may be affected by disorders of the
musculoskeletal system that cause severe pain, which make
them unable to access the hospital on their own, so patients
are frequently transported to the hospital by EMS.

Regarding vital signs, the factors to consider among EMS and
non-EMS patients included respiratory rates greater than 22
breaths per minute. Furthermore, it was discovered that
the number of cardiac arrest patients presenting to the ED
via EMS was significantly higher than those presenting via
non-EMS means, indicating that society better understood
the initial assessment and indicators to classify resuscita-
tion conditions, particularly cardiac arrest out of the hospital.
They are also aware of how to obtain services through EMS.
In terms of management and admission rates, it has been de-
termined that most patients who use EMS are in critical con-
dition, resulting in higher admission rates and higher mor-
tality rates than those who travel to the hospital via non-EMS
means.

These findings emphasize the unique needs and healthcare
utilization patterns of patients relying on EMS services, high-
lighting the importance of tailored strategies and resource al-
location to ensure optimal care and outcomes.

This study will help Thailand’s public health system policy-
making; the goal is to make efficient use of limited resources
for long-term development (19-21).

5. Limitations

Since the study was conducted retrospectively, there are cer-
tain limitations and factors that were not investigated. Some
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values were missing in over a fourth of cases. It's impor-
tant to acknowledge these limitations to interpret the find-
ings appropriately. Additionally, the number of patients in
the database was significant, which could lead to errors or in-
completeness. However, efforts have been made to mitigate
errors in study data by determining the upper and lower lim-
its of the factors to be studied. Moreover, the data used in the
study were derived from a single hospital, which might not
fully represent the population patterns and characteristics of
other geographical areas or healthcare settings. Variations in
demographics, healthcare practices, and resource availabil-
ity across different regions could influence the generalizabil-
ity of the study findings. Finally, our institution was a teach-
ing hospital, which meant that the comorbidity and illness
patterns were more severe and convoluted, which may affect
the pattern of patients who visited our hospital.

6. Conclusion

The population utilizing EMS services had higher median
age, higher frequency of emergency cases and trauma-
related complaints, higher need for treatment interventions
and imaging procedures, higher rate of hospital and ICU ad-
missions, as well as higher rate of mortality compared to the
non-EMS group.
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