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This cross-sectional study identified the determinants and barriers of pre-
hospital emergency medical services (EMS) utilization among general critical
emergency patients in Thailand, using the data of general critical emergency
patients (red zone) from the information technology for emergency medical
system (ITEMS) of the National Emergency Medical Service Institute. The
sample of 889 critical emergency patients was selected through multistage
random sampling method. Data were analyzed by multiple logistic regression.
The findings indicated that 41.51% of general critical emergency patients used
EMS through the EMS rescue hotline system of the National Institute of
Emergency Medicine in which most of them were diabetic patients (24.75%).
The determinants relating to EMS utilization of general critical emergency
patients consisted of level of knowledge on EMS system (AdjOR: 5.77;
95%Cl: 2.8-11.87), confidence in the safety of service utilization (AdjOR:
5.04; 95%Cl: 3.65-6.98), recognition in service and severity of illness
(AdjOR: 3.22; 95%Cl: 2.17-4.76), service adequacy (AdjOR: 1.92; 95%Cl:
1.41-2.63), educational background (AdjOR:1.69; 95%Cl: 1.13-2.53), and
service satisfaction (AdjOR: 1.14; 95%Cl: 1.07-1.21). Nearly half of the
people were utilizing the EMS services in Thailand. However, required level
of knowledge on EMS, confidence on safety on service utilization, service
adequacy as well as patient’s educational background had tremendous role on
the proper utilization of EMS.
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1. INTRODUCTION

Critical emergency patients are defined by the Emergency Medical Committee and the National Institute
of Emergency Medicine as the group of patients requiring immediate medical emergency services with advanced
medical practice to reduce a sudden life-threatening illness or complications leading to possibilities of death [1],
[2]. In 2019, it was reported that the use of prehospital emergency medical services through information technology
for emergency medical system (ITEMS) of the National Institute of Emergency Medicine in Thailand was 1,790,006
times or 33.71% of emergency patients receiving services at ER at all types of hospitals under the Office of the
Permanent Secretary, Ministry of Public Health, which was relatively low and might be a part of the second
leading cause of death in Thai people from the 2007-2014 survey [1], [3]. The reasons for not using emergency
medical services (EMS) included: preferring not to wait for EMS team (33.22%), using a private car is more
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convenient and faster than EMS team (25.80%), being inconvenient to provide information on sickness and to
identify the accident scene for requesting EMS via hotline 1669 (12.11%), having no information for requesting
service (8.55%), and EMS center is far from the accident scene (12.11%) [1], [3], [4].

Although, there are two approaches of EMS utilization for critical emergency patients. The first one
is the use of service through EMS system, which provides a chance to effectively save lives or prevent disability
of critical emergency patients at 39.30% [5]-[8]. The second approach is the use of service without going
through EMS system, providing a chance to save lives or prevent disability of critical emergency patients with
efficiency as low as 60.70% [6], [9]-[11]. In addition, if categorizing critical emergency patients based on
causes and patterns of EMS utilization, they are grouped as vehicle and other accident patients (20.70%) and
general critical emergency patients (79.30%) [3], [12], [13]. The vehicle accident and other accident patients
are found using EMS system up to 66.24%, while only 25.22% of the general critical emergency patients use
the service through the EMS system to save lives or prevent disability [3], [14].

The aforementioned patterns of using EMS reflect the overlapping problems of EMS utilization of
patients in three aspects: i) only 33.71% of all emergency patients receiving services at accident and emergency
departments used EMS, ii) 60.70% of critically emergency patients used services without going through EMS
system, iii) general critical emergency patients with a large number of 79.30% of critical emergency patients
used EMS only 25.22% [1], [3], [4], [6], [15]. These three issues may be the main causes of death problem of
Thai people from accidents and medical emergencies becoming more severe and affecting health, economy,
and overall stability of the country. Therefore, it is necessary to study relevant factors, problems and obstacles
in the use of prehospital EMS of general critical emergency patients in Thailand as a guideline for improving
EMS operations of the country. So, this present study aimed to assess the determinants and barriers of
prehospital emergency medical services utilization among general critical emergency patients in Thailand. The
results may be useful to advance the EMS quality in Thailand in an effective manner.

2. RESEARCH METHOD
2.1. Population and sample

Population was critical emergency patients (Red Zone) of a general critical group who came to receive
treatment at emergency rooms of regional hospitals or provincial hospitals in every province under the Ministry
of Public Health. Which included those who used and did not use an EMS system under ITEMS of the National
Institute of Emergency Medicine between January-December 2019. The inclusion criteria consisted of the
population having complete and correct information, not being a critical emergency patient of vehicle accidents
and other accidents (vehicle accidents; accidental falls and pain; drowning, scuba diving injuries, water
injuries; fire, heat, chemical burns; electric shock; and choking, obstruction of the airway). The exclusion
criteria were the groups of unclear symptoms due to abnormal vital signs notified by medical staff (Code 26,
e.g. arrhythmias, oxygen saturation less than 90, systolic blood pressure less than 90 mmHg) according to the
Declaration of Emergency Classification Assessment Criteria and Emergency Operating Standards B.E.2554
of the Emergency Medicine Committee.

2.2. Research design and sample size determination

This is a cross-sectional analytical study. The sample was a group of general critical emergency patients
(red zone) who received treatment at emergency rooms of regional hospitals or provincial hospitals in every
province under the Ministry of Public Health. The sample was calculated using the sample size calculation
formula for a multivariate analysis based on multiple logistic regression statistics [16]. The sample size of 889
was determined by using the formula for multiple logistic regression
(n=[P(1-P)(Z1—a+Z1-B)2/B(1-B)(P0—P1)2 * 1/(1-P)2]). The proportion was obtained from a previous study
in Thailand where P (26%) is proportion of utilizing EMS, PO (16%) is the proportion of the respondents having
lack of knowledge on EMS facilities, P1 (32%) was the proportion of who were not utilize EMS, B (60%) is
proportion of perceiving patients not receiving EMS because of lack of knowledge, a=5%, and 1-$=84% [17].

The multistage random sampling method has been applied by adopting proportionate to size of the
population. The 76 Province of the Thailand have 13 public health regions therefore we have selected one
province from each public health regions by simple random sampling. After that, as per the emergency patients
utilized EMS services from the public health regions of that province, the estimated study participants had been
extracted. Finally, systematic random sampling method was applied to select the study population from the
emergency patients utilized EMS of those selected provinces.

2.3. Data collection methods

This present study was conducted by administration of structured questionnaire interview among
critical emergency patients (Red Zone) of a general critical group who came to receive treatment at emergency
rooms of regional hospitals or provincial hospitals in every province under the Ministry of Public Health after
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the completion of their treatment. A structured questionnaire was reviewed and initially verified the quality by
researcher based on the construct validity and the multiple choice of questions. The pre-testing of the
questionnaire was conducted in 30 people similar content in other provinces and calculated for reliability. The
questionnaires were adjusted corrected accordingly to ensure the validity and reliability of the tool. Cronbach’s
alpha coefficients of the level of perception on emergency medical condition, level of knowledge on EMS,
level of satisfaction towards EMS utilization and level of confidence on EMS services were calculated. The
Cronbach’s alpha coefficients was 0.74. In addition, the research advisor provided additional suggestions and
improvements. Furthermore, the quality of data collection tools was verified by 5 experts with the Index of
item objective congruence (I0C) at 0.78.

2.4. Data processing and analysis

Descriptive statistics of the personal information presented through the frequency distribution table
with percentage, arithmetic mean, standard deviation, median, minimum and maximum values. Crude odds
ratio (OR) and 95% confidence interval (CI) for each variable was obtained from simple logistic regression
(bivariate analysis) to evaluate the independence of the observed associations, the variables with a value
p<0.25 were simultaneously entered in a multiple logistic regression analysis. The backward elimination
solution was applied to control confounding effect and selected to consider fitting model [18]. The p-value of
p<0.05 was considered to indicate statistical significance. The written informed consent was obtained from
each respondent as well as one family member when the respondents were unable to provide consent by
themselves. In addition, this study was approved by the Human Research Ethics Center of Khon Kaen
University on February 17, 2021 with license number HE642012.

3. RESULTS AND DISCUSSION

Our study observed that 41.51% of general critical emergency patients used EMS through the 1669
EMS hotline of the National Institute of Emergency Medicine, while the use of EMS without going through
the EMS hotline was 58.49%. Most of general critical emergency patients who engaged EMS utilization in
regional hospitals as well as general hospitals were female (51.41%) with average 45.67 years of age
(SD=21.53 Min=1 month, Max= 89 years). 32.06% of the respondents were graduated with bachelor's degrees
or higher; most of the sample were agriculturist (25.53%), followed by 23.40% private sector employees; most
of them were single (55.79%) as shown in Table 1.

Overall perception on emergency medical conditions of general critical emergency patients indicated
that most of the respondents were aware of emergency medical conditions at a moderate level with 39.14%,
followed by a low level of perception at 36.00% and a high level at 24.86%. Overall knowledge on EMS system
of general critical emergency patients indicated that most of the patients had knowledge about the EMS system
at a low level or 80.20%, followed by 12.82% of a moderate level, and 6.97% of a high level. The satisfaction
of general critical emergency patient’s EMS utilization indicated that most of the respondents were satisfied with
EMS at a high level (63.22%), followed by a moderate level (26.88%), and at a low level (9.9%). In terms of
confidence in EMS, it indicated that most of the patients (54.44%) had confidence in the safety of EMS utilization
at a highest level, followed by 25.98% of a moderate level, and 19.58% of a low level as shown in Table 1.

As per the emergency operations standards B.E. 2554 of the Emergency Medicine Committee (EMC),
the five most common critical emergency symptoms required to be treated in any hospital. According to the
declaration of the assessment criteria for classification of emergencies, our study also revealed that most
common critical emergency includes diabetes (24.75%); headache, disorders in eyes, ears, throat, nose
(7.99%); dyspnea, shortness of breath (7.42%), abdominal pain in back, pelvic, groin (6.97%); and
unconsciousness of being allergic to drug, food, animal sting (5.74%) in Thailand respectively. The last three
common diseases include: being unconscious, unresponsive, sudden fainting (2.81%); pregnancy, childbirth,
gynecology (1.69%); and non-traumatic bleeding (0.01%), as shown in Table 2.

Our Bivariate analysis observed that the determinants related with the use of EMS among critical
emergency patients were secondary education level and higher (OR: 1.56; 95%CI: 1.10-2.20; p-value<0.011);
waiting time to see doctor less than 30 minutes (OR: 13.28; 95%CI: 9.25-19.06; p-value<0.001); emergency
taking place at home/resident (OR: 3.08; 95%Cl: 1.24-7.65; p-value <0.001); emergency teams affiliated with
local agencies and foundations (OR: 1.68; 95%ClI: 1.12-2.51; p-value <0.001); availability of adequate services
(OR: 1.87; 95%Cl: 1.43. -2.45; p-value <0.001); multi-distributed parking area of EMS vehicles (OR: 1.77;
95%Cl: 1.34-2.35; p-value <0.001); distance from EMS parking area to accident scene (OR: 1.95; 95%ClI:
1.52-2.50; p-value <0.001); perception of service and illness severity level (OR: 2.85; 95%Cl: 2.02-4.01;
p-value <0.001); advanced level of EMS knowledge (OR: 7.42; 95%CI: 3.81-14.45; p-value <0.001); high
level of service satisfaction (OR: 2.27; 95%Cl: 1.51-3.42; p-value <0.001); and high level of confidence in
service utilization (OR: 4.99; 95%C I: 3.70-6.71; p-value <0.001) respectively as shown in Table 3.
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Table 1. Characteristics of the study population

Basic information Frequency (n)  Percentage (%)
Gender
Female 457 51.41
Male 432 48.59
Age (Years)
<10 years 64 7.20
10-19 years 73 8.21
20-29 years 7 8.66
30-39 years 107 12.04
40-49 years 162 18.22
50-59 years 158 17.77
60-69 years 147 16.54
>70 years 101 11.36

Mean=45.67, S.D.=21.53, Min=1 month, Max=89
Education background

Bachelor’s degree or higher 285 32.06

Diploma/high vocational certificate 244 27.45

Elementary school or lower/no educational background 178 20.02

Senior high school/vocational certificate 133 14.96

Junior high school 49 551
Occupation

Agriculturist 227 25.53

Private sector employee 208 23.40

Public sector employee/government officer 202 22.72

Student 113 12.71

Freelancer 139 15.64
Marital status

Single 496 55.79

Married 211 23.73

Widowed/divorced/separated 182 20.47
EMS utilization

Use of EMS hotline 1669 369 4151

Use the service without EMS hotline 1669 520 58.49
Waiting time for doctor (minutes)

>30 minutes 629 70.25

<30 minutes 260 29.25
Scene of emergency

Public places/ public roads 39 4.39

House/residential building 234 26.32

Workplace/office building 616 69.29
Affiliated organization

Hospital 125 14.06

Local government/private foundation 764 85.94
Service adequacy

Inadequate 442 49.72

Adequate 447 50.28
Parking station of EMS vehicles

One area 581 65.35

Multi-distributed area 308 34.65
Distance from EMS parking to emergency scene

>15 kilometers 349 39.30

<15 kilometers 540 60.70
Levels of Perception on Emergency Medical Conditions

High (6-7 scores) 221 24.86

Moderate (4-5 scores) 348 39.14

Low (1-3 scores) 320 36.00

Mean 4.17, S.D.=1.38, Min =1, Max=7
Levels of EMS Knowledge System

High (5-6 scores) 62 6.97
Moderate (4 scores) 114 12.82
Low (1-3 scores) 713 80.20

Mean=2.98, S.D.=0.92, Min=0, Max=6
Levels of Satisfaction towards EMS utilization

High satisfaction 562 63.22

Moderate satisfaction 239 26.88

Low satisfaction 88 9.9
Level of Confidence in EMS Safety

Highest (keep using EMS every time and tell others to use) 484 54.44

Moderate (keep using EMS and tell others to use) 231 25.98

Low (no return to use and tell no one to use) 174 19.58
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Table 2. Number and percentage of critical emergency symptoms according to the symptoms of EMC
declaration causing general critical emergency patients to use EMS in hospital (n=889)

No. Critical emergency symptoms Number  Percentage
1 Diabetes 220 24.75
2 Headache, disorders in eyes, ears, throat, nose 71 7.99
3 Dyspnea, shortness of breath 66 7.42
4 Abdominal pain in back, pelvic, groin 62 6.97
5 Unconsciousness of being allergic to drug, food, animal sting 51 5.74
6 Angina pectoris, heart problems 48 5.4
7 Seizures, signs of seizures 46 5.17
8 Bitten by an animal 45 5.06
9 Poisoning, overdose 43 4.84
10 Fatigue, chronic paralysis with unknown specific cause 43 4.84
11 Being hurt 40 45
12 Cardiac arrest 31 3.49
13 Paralysis, muscle weakness, feeling loss, suddenly unable to stand or walk 29 3.26
14 Mania, psychotic and emotional state 28 3.15
15 Infant or young child 25 2.81
16 Unconscious, unresponsive, sudden fainting 25 2.81
17 Pregnancy, childbirth, gynecology 15 1.69
18 Non-traumatic bleeding 1 0.11
Total 889 100

Table 3. Determinants relating to EMS utilization of general critical emergency patients
(Bivariate analysis) (n=889)

Determinants Number % EMS  Crude OR 95% CI p-value

Educational background 0.011
Elementary school 178 33.15 1
Secondary school and higher 711 43.60 1.56 1.10-2.20

Waiting time for doctor (minutes) <0.001
> 30 minutes 629 24.96 1
< 30 minutes 260 81.54 13.28 9.25-19.06

Scene of emergency <0.001
Public places/ public roads 39 15.38 1
House/residential building 234 35.90 3.08 1.24-7.65
Workplace/office building 616 45.29 4.55 1.88-11.02

Affiliated organization 0.011
Hospital 125 31.20 1
Local government/private foundation 764 43.19 1.68 1.12-2.51

Service adequacy <0.001
Inadequate 442 33.94 1
Adequate 447 48.99 1.87 1.43-2.45

Parking station of EMS vehicles <0.001
One area 581 36.66 1
Multi-distributed area 308 50.65 1.77 1.34-2.35

Distance from EMS parking to emergency scene <0.001
> 15 kilometers 349 49.11 1
<15 kilometers 540 32.95 1.95 1.52-2.50

Perception of service and illness severity level <0.001
High 221 23.98 1
Low to moderate 668 47.31 2.85 2.02-4.01

EMS knowledge level <0.001
Low to moderate 827 38.45 1
High 62 82.26 7.42 3.81-14.45

Service satisfaction level <0.001
Low to moderate 781 39.05 1
High 108 59.26 227 1.51-3.42

Confidence in service utilization <0.001
Low to moderate 405 21.73 1
High 484 58.06 4.99 3.70-6.71

Determinants relating to the use of EMS among general critical emergency patients based on the
multivariate correlation analysis observed that the level of knowledge on EMS system (Adj. OR: 5.77; 95%Cl:
2.81-11.87; p-value <0.001); confidence in the safety of service utilization (Adj. OR: 5.04; 95%ClI: 3.65-6.98;
p-value <0.001); perception of service and illness severity level (Adj. OR: 3.22; 95%Cl: 2.17-4.76; p-value
<0.001); service adequacy (Adj. OR: 1.92; 95%ClI: 1.41-2.63; p-value <0.001); educational background
(Adj. OR: 1.69; 95%ClI: 1.13-2.53; p-value <0.010); and service satisfaction among the patients (Adj. OR:
1.14; 95%Cl: 1.07-1.21; p-value <0.001) respectively as shown in Table 4.

Determinants and barriers of prehospital emergency medical services ... (Songsak Poomsaidorn)



712 a ISSN: 2252-8806

Table 4. Determinants relating to EMS utilization of general critical emergency patients
(multivariate analysis) (n=889)

Determinants Number % EMS  Crude OR  Adj.OR 95% ClI p-value
Level of knowledge on EMS system <0.001
Low to moderate 827 38.45 1 1 -
High 62 82.26 7.42 5.77 2.81-11.87
Confidence in the safety of service utilization <0.001
Low to moderate 405 21.73 1 1 -
High 484 58.06 4.99 5.04 3.65-6.98
Perception of service and illness severity level <0.001
High 221 23.98 1 1 -
Low to moderate 668 47.31 2.85 3.22 2.17-4.76
Service adequacy <0.001
Inadequate 442 33.94 1 1 -
Adequate 447 48.99 1.87 1.92 1.41-2.63
Service Satisfaction <0.001
Low to moderate 781 39.05 1 1 -
High 108 59.26 227 1.14 1.07-1.21
Educational background <0.001
Elementary school 178 33.15 1 1 -
Secondary school or higher 711 43.60 1.56 1.69 1.13-2.53

The current study illustrated problems and barriers in the use of prehospital EMS of general critical
emergency patients in Thailand. Although Thailand EMS system has been developing since 1989, still nearly
half of the population use EMS hotline 1669 (41.51%). In our setting, it has been observed that the female is
utilizing EMS services more than that of male i.e. 51.41%. The level of knowledge has been one of the strongest
barriers to the utilization of EMS. Only 6.97% of the critical emergency patients has high level of knowledge
on EMS system. Our recent study also revealed that the level of satisfaction toward the utilization is
progressively increasing (63.22%). The previous study in Thailand revealed that only about one third of the
critically ill patients utilized EMS [3], [19]-[21]. This might be the impact of announcement of the Ministry of
Public Health Thailand that emergency vehicles would not speed over 90 kilometers per hour to prevent
accidents while transporting patients. Therefore, that may affect people’s decision to use prehospital emergency
medical services, affecting their access or utilization before the patient’s hospitalization. Similarly, study in
Thailand and Iran also revealed only 30-40% of the prevalence of utilization of EMS [22], [23] And another
possible reason for not using EMS may have been that patients might not have noticed or might have forgotten
the four-digit (1669) number for ambulance services [14], [24]. So, rising awareness for the utilization of EMS
and use of hotline number is one of the steppingstones towards the reducing mortality from critical
emergencies. A study conducted in Pakistan reported that very low percentage of people received emergency
ambulance care earlier [25]. Furthermore, study from China reveled that the Female gender was associated
with non-utilization of EMS, although our study observed more than half of them utilized it [26]. This might
be due to the education quality of female in Thailand is quite higher which allows them to decide themselves
than that of China.

Moreover, nearly one fourth (24.75%) of the critically ill diabetic patients used EMS in Thailand
followed by patients with headache, disorders in eyes, ears, throat, nose, dyspnea, shortness of breath and so
on. As of the prevalence of diabetes is increasing worldwide, study suggested that the prehospital EMS demand
for diabetes emergencies is in increasing trend [27]. Therefore, the abovementioned results were identified in
our study.

The multivariate analysis of recent study identified that the level of knowledge on EMS, confidence
in the safety of services utilization, perception of the illness severity level, level of service adequacy high level
of service satisfactions and education background had significant role on the utilization of EMS in Thailand.
Study suggested that communication is the cornerstone of the clinician-patient as well as clinician-parent
relationship for effective health care delivery therefore having limited language proficiency on accessing
prehospital emergency medical services recognized as one of the biggest barriers to the service seekers.
Therefore, some study also suggested that there should be targeted educational interventions to increase
awareness of EMS among population. Any such targeted educational intervention should not only be culturally
appropriate, but also be in the native language [28] which will have more strength for the utilization of EMS
[29]. It is extremely necessary to provide access to emergency medical services for critically ill patients,
if there is a lack of such factors, that will lead to a lack of awareness of the inability to fully run EMS system
for critically ill patients which offer less satisfaction with medical services.

This study analyzed six EMS factors: response time, medical care provided, explanation of care by
provider, ability to reduce patient anxiety, ability to meet patient’s nonmedical needs as well as level of
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courtesy/politeness are the main responsible factors towards the utilization of EMS. In addition, dissatisfaction
has been related to the following factors: not receiving help when needed, poor explanation of causes of
problems, not being informed about waiting time, not being described when to resume normal activities, poor
explanation of test results and not being informed when to return to the emergency department [3], [30].
So, most of the samples’ lifestyles are in an extended family in which decision-making process is made by
family members, especially adult relatives in obtaining EMS for patients as well decision-making time for it is
21-30 minutes, therefore, relevant authorities should focus on promoting knowledge of EMS, pointing out how
safe the patient will be if using EMS as well as explaining the procedures for service utilization and the severity
of the illness in Thailand will be effective way to enhance the quality of EMS utilization.

As similar with other studies, this current study has also few limitations that should be considered.
First, it was a retrospective analysis, which has some potential for selection and confounding bias. Similarly,
the duration of data collection or collecting data using self-answer questionnaires, may affect the in-depth
understanding of the decision to receive services in the emergency medical system, especially in recognizing
and assessing the severity of illness, and the urgency of receiving treatment. However, this study has been
carried out with the largest population to overcome those bias and confounders. Furthermore, it will be worth
to conduct longitudinal study for the detail explanation of the predictors of prehospital emergency medical
services utilization.

4. CONCLUSION

In summary, half of general critical emergency patients used EMS through the EMS hotline system
of the National Institute of Emergency Medicine. Which reflects the use of EMS among critical emergency
patients and most of them are diabetic and related symptoms. EMS among general critical emergency patients,
based on the multivariate correlation analysis include: educational background, level of knowledge on EMS
system, confidence in the safety of service utilization, perception of service and illness severity level, service
adequacy, and service satisfaction. The findings reflect the use of EMS among critical emergency patients
which are based on level of knowledge on EMS system, confidence in service utilization, perception on service
and illness severity level, service adequacy, educational background, and satisfaction in EMS utilization.
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