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ABSTRACT

Background: Prehospital care is crucial in providing timely assistance to
individuals during emergencies. Integrating telemedicine into emergency
care systems has shown promising results in improving patient out-
comes. Primary Care Units (PCUs) are important entry points for pa-
tients seeking medical assistance, particularly in remote areas. In the
Mae Sot District, Tak Province, telemedicine consultation groups, which
include Family Medicine and Emergency physicians, facilitate remote
consultations and referrals, potentially improving patient care processes
and outcomes. This study aimed to evaluate the clinical utilization of a
telemedicine consultation group, known as the “FCT” (Family Care Team)
LINE group, in streamlining consultations and referrals for primary care
patients accessing the Emergency Department (ED) at Mae Sot Hospital
in Tak Province, Thailand.

Methods: A retrospective observational study was conducted at Mae
Sot Hospital, a general hospital near the Thailand-Myanmar border. Data
were collected from patients who received consultations through the
FCT LINE group and were referred to the ED from April 2021 to Decem-
ber 2023. Patient demographic information, consultation details, and
outcomes were analyzed.

Results: One thousand two hundred sixty-five patients received consul-
tations via the FCT LINE group during the study period. Among them,
18.2% were referred to the ED, while others were directed to primary care
clusters, outpatient departments, or discharged. Most patients referred
to the ED received appropriate initial management, with suitable referral
methods. PCUs in remote areas had the highest number of cases referred.
The average consultation waiting time was 9.5 minutes. Among ED
referrals, the majority comprised adults and Thai nationals, with non-
trauma cases being predominant. The median ED stay was 103 minutes,
with 58% admitted, exhibiting a high discharge rate of 93.3% and a mor-
tality rate of 5.2%.

Conclusions: The findings highlight the significant advantages of inte-
grating telemedicine consultation groups into healthcare systems, par-
ticularly in enhancing patient care processes and resource utilization.
Despite certain limitations, such as data collection scope and privacy
concerns, the study emphasizes the importance of continuous quality
improvement initiatives and further research to optimize the integration
of telemedicine into emergency care systems

Keywords: primary care, telemedicine, emergency, referral system, pre-
hospital care, healthcare delivery
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Intro

Prehospital care, known as Emergency Medi-
cal Services (EMS), encompasses a coordinated
deployment of resources within a defined locality
to aid residents in accessing urgent assistance
during routine and catastrophic emergencies.
This involves systems for incident reporting, on-
site assistance, prehospital care, quality trans-
port, and transfer of emergency patients to suitable
hospitals, ensuring quality and swift service de-
livery 24/7.12 Thailand’s comprehensive EMS in
every province offers services via land, water,
and air transport. Within Mae Sot district, Tak
Province, the primary EMS utilizes ground ambu-
lances as its main service.

The Emergency Care System (ECS) is critical
for emergency patients, linking community, pri-
mary care, and definitive care. It aims to increase
access to emergency services, reduce mortality
rates, prevent organ loss, and minimize function-
al impairment. According to the Ministry of Pub-
lic Health policy, redesigning the ECS is neces-
sary to ensure equal, timely, and proficient care
for emergency patients. This strategic endeavor
is referred to as the “Integrated Network of Emer-
gency Care System” or “ONE ECS" 2

Telemedicine has played an increasingly sig-
nificant role in global healthcare services. It en-
ables consultations, guidance, treatment, and
follow-ups between one healthcare facility and
another, such as homes, community clinics,
health stations, or other network hospitals.* Ad-
ditionally, it is an integral part of the Ministry of
Public Health's Digital Health Strategy.®> Moreover,
telemedicine significantly aids the enhancement
of prehospital care by allowing the transmission
of images, sounds, vital signs, or electrocardio-
grams from outside hospitals. This enables im-
mediate treatment orders or consultations with
specialists, particularly for complex illnesses or
fast-track disease groups. Studies have indicated
a favorable influence of telemedicine on emer-
gency medical care.®®

Mae Sot Hospital, a 420-bed general hospital,
is six kilometers from the Thai-Myanmar border,
covering a population from five districts in the
western area of Tak Province. The hospital's
emergency service systemincludes an Emergency
Department (ED) and an Ambulance Operation
Center (AOC), this center manages both EMS
and referred patients and is under the continuous
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supervision of the emergency physician acting
as medical director. Moreover, Mae Sot Hospital's
Primary Care Service oversees all 22 network
healthcare centers in the Mae Sot District. The
Ministry of Public Health's 2014 initiative of estab-
lishing the Family Care Team (FCT) embodies a
comprehensive approach to healthcare, encom-
passing various professionals and community
involvement.?

Before the establishment of the FCT in the
Mae Sot District, the care process did not involve
consultation from the Primary Care Units (PCUs).
Decisions on whether to call EMS services or refer
patients to the hospital were made directly by
PCU staff without initial treatment guidance. This
lack of standardized preliminary treatment often
resulted in inconsistent care and delayed medical
attention. To align with the Ministry of Public
Health's policy, Mae Sot's Primary Care Team
operates a LINE application via a consultation
group called “FCT Mae Sot”, offering round-the-
clock consultations by Family Medicine physi-
cians, Emergency physicians, pharmacists, and
nursing supervisors. This platform facilitates
preliminary treatment orders and various subse-
quent treatments, including referrals to the ED,
primary health care, or specialized departments.
With the introduction of the FCT LINE consulta-
tion group, the care process has become more
standardized. Healthcare staff at PCUs can now
consult with physicians before deciding on the
appropriate course of action, ensuring better ini-
tial care and more informed decisions regarding
the need for EMS services.

LINE consultation group FCT is in alignment
with the redesign of the ECS services, which aims
to create an “Integrated Network of Emergency
Care Systems” (ONE ECS) as previously men-
tioned.® We aim to depict the clinical utilization
of the LINE consultation group FCT in streamlin-
ing consultations and referrals for Primary Care
Patients accessing the ED at Mae Sot Hospital in
Tak Province.

Methods
Study design and setting

A single-center, retrospective observational
study was conducted in Mae Sot Hospital, a 420-
bed general hospital near the Thai-Myanmar bor-
der, covering a population from five districts in
the western area of Tak Province.

Journal of Primary Care and Family Medicine 2024;7(3).80-88.



This study was approved by the Human Re-
search Ethics Committee of Mae Sot Hospital,
following international ethical research guide-
lines, including the Declaration of Helsinki, The
Belmont Report, the CIOMS Guidelines, and the
ICH-GCP. (Register No. MSHP 1/2567, approved
on 1 January 2024)

Study population

Patients who received consultations through
the LINE group called “FCT Maesot” and referred
to the ED from 1 April 2027 to 31 December 2023
(33 months) were studied. The exclusion criteria
were patients who arrived at the ED from the PCU
without prior consultation in the FCT LINE group.

The study initially collected data from exported
LINE chat history, comprehensively reviewing
each consultation originating from the PCU and
the subsequent initial management provided
before referring patients to the ED. Subsequent-
ly, patient data from those who visited the ED
were thoroughly reviewed using the hospital's
Electronic Medical Record (EMR) system. The
gathered variables encompassed patient demo-
graphic information, mode of transportation, pre-
senting symptoms, mental status, observational
parameters, provisional diagnosis, and the hospi-
tal course.

Outcome and data analysis

The outcomes focused on three key aspects:
coordination, prehospital management, and patient
outcomes. Coordination assessment involved
measuring the time taken between consultation
initiation and receiving physician responses. Pre-
hospital management evaluated the appropriate-
ness of initial care and transportation methods.
Patient outcome analysis encompassed the du-
ration of ED stay, admission rates, hospital stay
length, and mortality rates. These evaluations
aimed to gauge the FCT LINE group'’s effective-
ness in enhancing emergency care systems and
patient outcomes at the hospital. This study in-
vestigated the impact of the FCT on coordination,
prehospital management, and patient outcomes
in the ECS at Mae Sot Hospital. Data analysis on
these outcomes utilized descriptive statistics
such as frequencies, percentages, mean, median,
and standard deviation.

Kamonwan Dangprasert, et al @

Overview of telemedicine consultation via >>
the FCT LINE group

Mae Sot's primary care team has operated a
consultation group called “FCT Mae Sot” via a
LINE application since 2018 offering round-the-
clock consultations by Family Medicine physi-
cians, Emergency physicians, pharmacists, and
nursing supervisors. This platform facilitates
preliminary treatment orders and various treat-
ments, including referrals to the ED, primary
health care, or specialized departments.

Various types of patients visit the PCU in Mae
Sot district, including those with non-communi-
cable diseases (NCDs), minor illnesses, trauma,
and occasionally emergency cases. Due to the
distance between the PCU and the hospital, as
well as challenges in transportation and commu-
nication, coupled with a lack of knowledge, emer-
gency patients are often brought to the PCU first.
Upon arrival at the PCU, nurses or public health
officers provide initial patient management.
However, if they are uncertain about the man-
agement or if the case requires immediate treat-
ment before referral, they choose to consult the
FCT LINE group. During the consultation, basic
patient information such as age, sex, underlying
conditions, vital signs, and problem lists are pro-
vided, after which the doctors (family medicine
doctors and emergency physicians) offer advice,
management plans, schedule follow-ups, and
sometimes recommend referrals to the hospital
(Emergency Department or Outpatient Depart-
ment) (Figure 1).

Results

One thousand two hundred sixty-five patients
consulted the FCT LINE group between April
2021 and December 2023. Following consulta-
tion, 18.2% of patients were referred to the ED,
another 35.1% were directed to the Primary Care
Cluster (PCC) for continuous treatment, 19.0%
were sent to the OPD, and an additional 17.0%
were discharged (Table 1). Among the 230 pa-
tients referred to the ED, 41.3% received appropri-
ate initial management, while 56.5% were cases
that did not require prior management. The selec-
tion of referral methods to the ED through EMS
(Team ALS, BLS, FR) and self-transportation was
appropriate at 92.6% (Table 2).

NIANTIFUVUINSUTU LAz YAanSATOUATY 2567;7(3):80-88. 83
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J

[ Patient walk-in through primary care unit (PCU)

PCU officer does the history taking
and basic physical examination.

|

No consultation is needed Need a consultation

[ Consultation via “FCT” line group. J

Given treatment and discharge patient
or send patient directly to hospital.

4

Physician in consultation group giving advice,
management, and making decision.

|
! ! I l

[ Discharge. }[ Continuity of care via PCC system. J[ Refer to OPD. ] [ Refer to ED. J

ED, Emergency Department; OPD, Outpatient Department; PCC, Primary Care Cluster

Figure 1: Overview of telemedicine consultation via the FCT LINE group’s

Table 1. Telemedicine consultation data via the FCT LINE group’s

2021 2022 2023 Total
n (%) n (%) n (%) n (%)
Total consultation 492 363 410 1,265
Outcome
ED 93 (18.9) 57 (15.7) 80 (19.5) 230 (18.2)
PCC 171 (34.8) 142 (39.1) 131 (32.0) 444 (35.7)
OPD 89 (18.1) 59 (16.2) 92 (22.5) 240 (19.0)
Discharge 77 (15.6) 69 (19.0) 69 (16.8) 21 5(17.0)
Loss data 31(6.3) 22 (6.1) 28 (6.8) 81 (6.4)
Others 31(6.3) 14 (3.9) 10 (2.4) 55 (4.3)

ED, Emergency Department; PCC, Primary Care Cluster, OPD, Out-Patient Department

The PCUs with the highest number of cases
referred were Chedi Kho (18.3%) and Huai Ya-u
(10.4%), as well as small PCUs without Family
Medicine physicians (Figure 2). The average
waiting time for consultation was 9.55 minutes,
with consultations primarily occurring during
weekday morning shifts (77.0%) (Table 2).

Patients referred to the ED, were nearly equally
distributed between males and females (48.3%
and 51.7% respectively), with 82.2% being adults
and 17.8% being pediatric patients. The majority
were Thai nationals (81.3%). Most cases were
non-trauma cases (84.8%), with the highest num-
ber triaged at ESI level 3 (44.8%), followed by
Emergency severity index (ESI) level 2 (29.6%).
The most common reasons for referral were res-
piratory symptoms (18.7%) and alteration of con-

84

sciousness (11.7%) (Table 3).

The median length of stay in the ED was 103
minutes, with 40% of patients discharged and
58% admitted. The most common admissions
were to the Internal Medicine Ward (65.7%), and
the Pediatric Ward (18.7%). Almost all patients
admitted to the hospital were discharged home
(93.3%), with an average length of stay of 4.6
days and a mortality rate of 5.2% (Table 4).

Discussion

This study highlights the notable advantages
stemming from the incorporation of consultation
groups, which promote seamless coordination
between Primary Care and ED services. Key find-
ings emphasize the pivotal advantages as fol-
lows:

Journal of Primary Care and Family Medicine 2024;7(3).80-88.



Table 2. Consultation data of patients referred to ED

Kamonwan Dangprasert, et al @

Table 3. Basic characteristics of patients referred to ED

n (%) n (%)
Consultation time Gender
Weekdays-morning shift 177 (77.0) Female 119 (51.7)
Weekdays-evening shift 30 (13.0) Male 111 (48.3)
Holiday-morning shift 19 (8.3) Age group
Holiday-evening shift 4(1.7) Pediatric (< 15 year old) 41 (17.8)
Time from consultation to answer Adult (= 15 year old) 189 (82.2)
0-15 minutes 187 (81.3) Median age, IQR 45 (23-66)
16-30 minutes 16 (7.0) Ethnicity
> 30 minutes 18 (7.8) Thai 187 (81.3)
No answer 9(3.9) Non-Thai 43 (18.7)
Mean time, SD (minutes)” 9.5(15.2) ESl triage 18(7.8)
Initial Management Level 1 31(13.5)
Not needed 130 (56.5) Level 2 68 (29.5)
Proper management 95 (41.3) Level 3 103 (44.8)
Improper management 5(2.2) Level 4 28 (12.2)
Mode of transportation to ED Type of case
Emergency medical service 138 (60.0) Trauma 35(15.2)
Self transport 92 (40.0) Non-trauma case 195 (84.8)
Transportation to ED Chief complaint in non-trauma case
Proper 213(92.6) Gl symptoms 22 (11.3)
Improper 17 (7.4) Fever 15(7.7)
. . Respiratory symptoms 43 (22.0)
Mean SD; ED, Emergency Department Headache/dizziness 22 (11.3)
Rash 4(2.0)

. . ot Chest pain/palpitation 22 (11.3)
Impn:ovmg patient accessibility to healthcare Alteration of CONSCIOUSNESS 27 (13.8)
services Wound 1(0.5)

The study demonstrates the importance of Others 6(3.1)
utilizing innovative approaches, such as the FCT  «pjedian 1QR

LINE group, to enhance patient access to health-
care services. Telemedicine consultation for

ESI, Emergency Severity Index; G, gastrointestinal; ED,
Emergency Department

PCUs Consultation
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Table 4. Outcome of patients referred to ED

n (%)
Time in ED
0-60 minutes 56 (24.4)
61-120 minutes 78 (33.9)
> 120 minutes 96 (41.7)

Median time* 103 (61-164)
Disposition from ED
Discharge 92 (40.0)
Admit 134 (58.2)
OPD 2(0.9)
Refer-out 0(0.0)
Denied treatment 2(0.9)
Admission ward
Internal medicine 88 (65.7)
Surgical 14 (10.5)
Obstetric and gynecology 2(1.5)
Pediatric 25(18.7)
Orthopedic 3(2.2)
Psychiatric 1(0.7)
Eye 1(0.7)
Outcome of admission case
Discharge 125(93.3)
Dead 7 (5.2)
Refer-out 0(0.0)
Against advice 2 (1.5)
“LOS, mean, SD (days) 4.6

"Median, IQR, "Mean SD
ED, Emergency Department; LOS, length of stay

emergency patients in Latin America highlights
the potential benefits of teleconsultation as a
valuable tool for providing medical assistance
and reducing barriers to accessing healthcare
providers.’ By leveraging technology, health-
care professionals can efficiently consult with
patients, assess their needs, and determine
appropriate courses of action. The significant
proportion of patients directed to Primary Care
Clusters (PCCs) highlights the effectiveness of
this approach in providing continuous treatment
and managing non-emergency cases closer to
patients’ homes. Moreover, the identification of
PCUs with high referral rates, particularly those
situated in remote areas, underscores the role
of localized healthcare facilities in improving ac-
cessibility, reducing travel burdens, and ensuring
timely access to medical assistance. The study’s
findings stress the importance of ongoing efforts
to enhance healthcare infrastructure and service
delivery models to address geographical and
logistical barriers to effective healthcare access.

86

Enhancing patient care processes

The study highlights the importance of proper
triage, initial management, and transfer proto-
cols following consultation, underscoring the
critical role of timely interventions in mitigat-
ing adverse health outcomes. Furthermore, the
study emphasizes the significance of Emergency
Medicine-Primary Care partnership models in
delivering high-quality emergency care. Emer-
gency Medicine providers offer clinical or proce-
dural assistance to Primary Care providers for
true emergencies. Primary Care providers can
handle ambulatory-care-sensitive conditions,
with appropriate backup available in case of es-
calation to urgent scenarios." This collaborative
approach optimizes patient care delivery, mini-
mizes waiting times, and reduces unnecessary
interventions, ultimately enhancing healthcare
delivery. Additionally, recent research, including a
systematic review of telemedicine in the ED, high-
lights the transformative potential of technology
in healthcare. Telemedicine, especially in rural
areas with limited access to specialist care and
equipment, can significantly improve patient out-
comes by providing access to specialist consul-
tations, reducing mortality rates, and facilitating
timely transfers to major hospitals. This innova-
tive approach enhances patient care optimizing
healthcare resource allocation, ultimately ben-
efiting patients and healthcare systems.®

Optimization of emergency resource utilization

Most cases identified in the study were non-
trauma and triaged at Level 2 or 3 according to
the ESI. This observation suggests that cases
requiring urgent attention or trauma are typically
clear and prompt the activation of EMS services
for hospital transfer. By effectively identifying and
triaging non-trauma cases, healthcare providers
can optimize emergency resource utilization,?
ensuring that critical resources are allocated to
patients in need of immediate attention. This tar-
geted approach not only enhances the efficiency
of emergency response systems but also facili-
tates smoother patient flow within healthcare
facilities, reducing overcrowding and improving
overall care quality.®'° Thus, the study highlights
the importance of strategic triage practices in
maximizing the effectiveness of emergency
healthcare services.

Journal of Primary Care and Family Medicine 2024;7(3).80-88.



Limitation and improvement points

We acknowledge that this study presents only
cross-sectional data and lacks a direct compari-
son between the care processes before and af-
ter the implementation of the FCT LINE group.
Consequently, while we observed improvements
in coordination, prehospital management, and
patient outcomes, we cannot conclusively attribute
these enhancements solely to the FCT LINE group
without pre-implementation data for comparison.

Despite this limitation, the rationale behind our
conclusions is based on the observed benefits of
having consultation before sending patients to
the ED. Proper initial treatment guided by special-
ists, facilitated through the FCT LINE group, is
logically superior to the previous practice where
primary care staff made decisions without spe-
cialist input. This new approach ensures more
informed and standardized initial care, likely lead-
ing to better patient outcomes.

The study also faced limitations in data col-
lection, generalizability, and assessing patient
outcomes. Primarily focusing on patients con-
sulted via the FCT LINE group may overlook
those accessing healthcare through other chan-
nels, leading to an incomplete understanding of
demographics and healthcare patterns. Addition-
ally, the study’s regional specificity may limit its
applicability. While it offers insights into referrals
and triage processes, it lacks a comprehensive
assessment of long-term outcomes.

Continuous monitoring and evaluation of con-
sultation group processes and outcomes are es-
sential for identifying areas of improvement and
refining healthcare delivery models. Implement-
ing mechanisms for feedback, quality assurance,
and performance monitoring can facilitate on-
going improvement efforts and enhance the ef-
fectiveness of consultation groups in delivering
patient-centered care.

An additional limitations arising from com-
munication platforms like LINE application group
chats for patient consultation, potentially com-
promise patient data privacy and confidentiality.
Such platforms may not provide adequate securi-
ty measures to protect sensitive patient informa-
tion, raising concerns about data breaches and
unauthorized access. To address this limitation,
future studies should explore the development
and implementation of secure and encrypted
communication platforms tailored specifically

Kamonwan Dangprasert, et al @

for healthcare use. Additionally, healthcare organi-
zations should establish clear policies and guide-
lines regarding communication platforms for
patient consultations, emphasizing the impor-
tance of maintaining privacy and confidentiality
standards.

Implications for future research and practice

In considering the future implications of this
study for research and practice, several avenues
for further enhancement emerge. First, incor-
porating longitudinal analysis to track patient
outcomes over time would add depth and appli-
cability to the findings. Additionally, conducting
a comparison between the consultation group
model and traditional care methods could offer
valuable insights into their relative effectiveness.
To gain deeper insights into patient experiences,
qualitative assessments should complement
quantitative data, addressing privacy concerns
linked to communication platforms. Further-
more, a thorough cost-effectiveness analysis
would shed light on the economic implications
of implementing consultation groups. Ultimately,
providing clear recommendations for policymak-
ers and healthcare practitioners would optimize
the integration of consultation groups into exist-
ing healthcare systems.

Conclusion

This study underscores the significant ad-
vantages of integrating consultation groups
into healthcare systems to enhance patient care
processes, improve resource utilization, and pro-
mote collaboration between primary care and
emergency services. The findings highlight the
effectiveness of consultation groups in stream-
lining patient care pathways, facilitating timely in-
terventions, and optimizing resource allocation.
However, certain limitations, including the limited
scope of data collection and potential biases, un-
derscore the need for further research and con-
tinuous quality improvement initiatives. Despite
these limitations, the study contributes valuable
insights into the potential benefits of consulta-
tion groups in healthcare delivery and emphasiz-
es the importance of ongoing efforts to enhance
healthcare access, quality, and efficiency. Moving
forward, addressing these limitations, and lever-
aging consultation groups’ strengths can signifi-
cantly impact healthcare delivery, ultimately lead-
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ing to improved patient outcomes and enhanced
healthcare system performance.
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