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ABSTRACT 

 This prospective cohort study aimed to determine the effect of emergency 

medical services (EMS) utilization on pretreatment time, rate of thrombolytic therapy 

and 3-month clinical outcomes in acute ischemic stroke patients. Two hundred and 

eighty patients who had their first acute ischemic stroke within 24 hours were enrolled 

from 3 tertiary-care hospitals in Bangkok. Utilization of EMS, demographic and 

clinical data were obtained from interviews with patients and/or caregivers, and a 

review of medical records. Clinical outcome at 3 months was obtained from telephone 

interviews with patients and/or caregivers and was classified as favorable if the 

modified Rankin Scale (mRS) result was 0 - 2, and unfavorable otherwise. Multiple 

logistic regression analysis was used to determine the association between EMS 

utilization and clinical outcome. 

 At 3 months, 43.6% of patients utilizing EMS had a favorable clinical 

outcome as compared to 53.0% in patients not using EMS [adjusted odds ratio (OR) 

0.76, 95% confidence interval (CI) 0.33 to 1.79, p = 0.53]. The effect of EMS 

utilization on clinical outcomes differed significantly between patients with and 

without a history of hypertension (with hypertension, adjusted OR 0.14, 95% CI 0.03 

to 0.82, p = 0.029; without hypertension, adjusted OR 4.56, 95% CI 0.92 to 22.55, p = 

0.063; p for interaction = 0.038). Utilization of EMS, as compared to not using EMS, 

significantly decreased transportation time (42 versus 60 minutes, p = 0.001), waiting 

time (5 versus 10 minutes, p < 0.001) and significantly increased the rate of r-tPA 

therapy (30.0% versus 10.4%, p = 0.001). 
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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background and rationale 

The World Health Organization (WHO)’s definition of stroke is: “rapidly 

developing clinical signs of focal (or global) disturbance of cerebral function, with 

symptoms lasting 24 hours or longer or leading to death, with no apparent cause other 

than of vascular origin”.
1
 There are two main types of stroke - ischemic and 

hemorrhagic stroke. Ischemic stroke is the most common type of stroke caused by 

atherosclerosis or thromboembolism of arteries supplying the brain, resulting in 

ischemia and/or necrosis of brain tissues. Hemorrhagic stroke is caused by a rupture of 

blood vessels producing bleeding into the brain, which causes damage. Both types of 

stroke can result in death or permanent disabilities to the patients. 

Stroke is a major and serious public health problem. It is the second 

leading cause of death worldwide in adult population, the first being coronary heart 

disease.
2
 The World Stroke Organization estimated that stroke will cause 6.5 million 

deaths in 2015. Stroke is the most important cause of disability among adults.
3 

The 

estimated prevalence of stroke related disability is more than 0.6% of the population of 

the world.
4
 Stroke has a devastating and lasting impact on the lives of people and their 

families. Furthermore, the economic burden of stroke is huge, primarily due to the 

aging of large portion of the population. 

In Thailand, stroke is the third leading cause of disability adjusted life 

years lost in male, and the second in female. It was the third leading cause of death.
5  

In 2009, stroke caused 13,353 deaths in Thailand, representing approximately 36 

deaths per day or 3 deaths per 2 hours.
6
 Although progress in acute treatment of stroke 

has occurred over recent years, most patients after stroke have residual functional 

disability. About 50% of stroke survivors regain enough function to return home and 

carry on their activities with only limited assistance, whereas about 40% remain 

institutionalized or require assistance in caring for themselves.
7
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For ischemic stroke, recombinant tissue plasminogen activator (r-tPA) is 

considered a standard of care. Currently, the window period of r-tPA administration 

has increased from 3 hours to 4.5 hours after the onset of stroke. Evidence has shown 

that the use of r-tPA within 4.5 hours is associated with decreased disability and a 

greater likelihood of achieving independence after a stroke.
8
 Administration of r-tPA 

is time dependent and limited to patients within a few hours of acute ischemic stroke 

onset.
9
 Guidelines recommend patients arrival at a hospital facility to receive 

intravenous r-tPA within 60 minutes of  hospital arrival.
10

  Favorable outcomes relate 

to early hospital arrival in general. However, most of patients with acute ischemic 

stroke do not receive thrombolytic drugs due to the delay of arrival at a hospital after 

stroke symptom onset.
11

 Therefore, reducing the delay of pretreatment time is 

important. In Thailand, only 10%  of patients with stroke arrived at the hospitals 

within 3 hours after stroke onset.
12

 Reports from previous studies in Bangkok showed 

that patients with acute stroke who arrived at a hospital using the Emergency Medical 

Services (EMS) transportation had shorter transport time than those who arrived by 

other means. However, only 14% of stroke patients in Thailand used EMS as a means 

of transportation to a hospital.
13 

The Emergency Medical Services (EMS) provides initial pre-hospital care 

for emergency health conditions. Acute stroke is a highly critical condition that needs 

prompt evaluation, especially regarding the role of thrombolytic therapy in acute 

ischemic stroke. EMS can benefit stroke victims in many ways, including early 

evaluation and treatment during pre-hospital period, rapid transportation, rapid 

medical response, and early activation of the stroke evaluation team at the designated 

hospital. With a prompt transportation to the nearest appropriate health facility by the 

best possible means, the EMS may play an important role in increasing the number of 

eligible patients receiving timely r-tPA therapy, reducing morbidity and mortality, and 

preventing disability.
14

 

Acute ischemic stroke patients who arrived at a hospital by EMS 

ambulance transportation had shorter pre-hospital delay time than those who arrived 

by private transportation, thereby increasing the opportunity of receiving effective 

treatments in the window period. Prior studies in many countries found that patients 

who used EMS for transportation to hospitals after symptoms of stroke onset had 
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shorter time intervals from triage to being evaluated by emergency physicians, faster 

access to CT scan, and higher rates of r-tPA therapy, compared to patients who did not 

arrive at hospitals by EMS.
15-18

 In Thailand, although a small proportion of stroke 

patients used EMS, those who did experienced shorter transportation time than those 

who did not. However, data are lacking to demonstrate whether this time benefit 

translates into improved clinical outcomes among acute ischemic stroke patients in 

Thailand. The purpose of this study is to determine the effect of EMS utilization on 

pretreatment time, rate of thrombolytic therapy, and 3-month clinical outcomes in 

acute ischemic stroke patients. 

 

 

1.2 Research questions 

Did utilization of EMS result in differences in pretreatment time, rate of 

thrombolytic therapy and 3-month clinical outcomes, compared to not using EMS, in 

acute ischemic stroke patients? 

 

 

1.3 Research hypotheses 

Acute ischemic stroke patients who used EMS had shorter pretreatment 

time, higher rate of thrombolytic therapy and higher rate of favorable clinical 

outcomes at 3-month, compared to those who did not. 

 

 

1.4 Objectives 

 

Primary objective 

To determine the effect of EMS utilization on 3-month clinical outcomes 

in acute ischemic stroke patients, compared to not using EMS.   
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Secondary objective 

To determine the effects of EMS utilization on pretreatment time and rate 

of thrombolytic therapy in acute ischemic stroke patients, compared to not using EMS. 

 

 

1.5 Conceptual Framework 

 

       Independence variable               Dependence variable 

                                                                               

 

 

 

 

 

 

 

 

 

   

Figure 1.1 Conceptual framework 

 

1.6 Significance 

The results of this study would be the basis to support the use of EMS in 

order to decrease the delayed pretreatment time, increase the rate of thrombolytic 

therapy and improve clinical outcomes in acute ischemic stroke patients. 

 

 

1.7 Definitions 

For the purpose of this study, terms are defined as follows: 

1. Acute ischemic stroke is defined as physician-diagnosed ischemic stroke 

presented within 24 hours after symptoms onset. 

 

 

Age 

Gender 

Risk factor of stroke 

Severity of stroke 

Mode of transport 

Hospital arrival time 

Thrombolytic therapy 

 

 

  Clinical outcomes at 3-month 

     Primary outcomes 

        - modified Rankin Scale 

     Secondary outcomes 

        - Barthel index 
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2. Emergency medical services (EMS) systemis defined as a system that 

provides pre-hospital cares for patients in emergency conditions. 

3. EMS transportation is defined as the means of transferring a patient to a 

hospital as provided by EMS in response to a request by the patient or his/her 

caregiver. 

4. Recognition time is defined as the duration between the first recognition 

of stroke symptoms by the patient/caregiver and the decision to seek medical attention. 

5. Transportation time is defined as the duration between the decision to 

seek medical attention and the arrival at a hospital. 

6. Waiting time is defined as the duration between hospital arrival and the 

first evaluation by a physician. 

7. Hospital arrival time is defined as the combination of recognition time 

and transportation time. 

8. Thrombolytic therapy is defined as the administration of recombinant 

tissue plasminogen activator (r-tPA). 

9.  Clinical outcomes is defined as the conditions of  patients as assessed 

by the modified Rankin Scale (mRS) at 3 months after stroke onset. 
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CHAPTER II 

LITERATURE REVIEW 

 

 

The following topics are reviewed in this chapter: 

2.1 Stroke 

2.1.1 Epidemiology of stroke 

2.1.2 Ischemic stroke 

2.1.3 Symptoms of stroke 

2.1.4 Risk factors for ischemic stroke 

2.1.5 Disabilities caused by stroke 

2.1.6 Thrombolytic therapy 

2.1.7 Recovery of stroke 

2.2 Concept of pretreatment time in acute ischemic stroke patients 

2.3 Emergency medical services 

2.3.1 History of EMS 

2.3.2 Essence of National Emergency Medical service  

         Master Plan, B.E. 2553-2555 

2.3.3 Emergency medical unit  

2.3.4 Operation Process of Emergency Medical Service in  

          Bangkok 

2.4 Treatment Assessment Tool  

2.4.1 The Modified Rankin Scale 

2.4.2 Barthel Index 
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2.1 Stroke 

 

Definition of stroke:  

World Health Organization defined stroke as: “rapidly developing clinical 

signs of focal (or global) disturbance of cerebral function, with symptoms lasting 24 hours 

or longer or leading to death, with no apparent cause other than of vascular origin”.
1
 

 

2.1.1 Epidemiology of stroke 

Stroke is a major public health problem worldwide.  In Thailand, the 

estimated number of stroke patients is 150,000 per year. Ministry of Public Health 

reveals that stroke is the third leading cause of death of Thai population with a trend to 

increase steadily.
5 

 Data in 2009, there were 13,353 people died because of stroke 

which equals to 3 people in every 2 hours.
6
  The most recent Thai Epidemiological 

Stroke Study found that the prevalence of stroke in populations over the age of 45 is 

1.88%. Men had a higher prevalence of stroke than did women in all age groups.
19

 

In Bangkok, the stroke has been firstly studied in 1983 by Niphon 

Phuangwarin et.al. They conducted a study on the prevalence of stroke in Wat Yai 

Srisuphan Community. Based on this studied, the prevalence was 690/100,000 

population.
20 

 

Beside consideration of prevalence and mortality rate which mentioned 

earlier, to evaluate the severe and statement of problems of stroke, it shall be consider 

as well that the stroke is one of significant loss of DALYs (Disability adjusted life 

years) in Thailand. Stroke is found as the 3rd major cause of loss in male after AIDs 

and road accident, and the 2nd cause of death in female after AIDS.
5
 

 

2.1.2 Ischemic stroke 

In general, the blood in continuously supplied in the brain. Once the 

atherosclerosis occurs, the tissue in that area will ischemic. In the initial stage, the cell 

is only temporary malfunction while the cell structure still remains normal. This stage 

is called “ischemic penumbra” where the area can return to normal state of condition, 

if medical treatment is provided in time, or the occurrence of disabilities can be 

prevented. Anyhow, longer period of lack of blood supply in the brain leads to 

apoptosis through the caspase. Abnormality of ion equilibrium causes excessive 
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production of glutamate that is toxic to cells. Number of free radicals increases and 

destroys cell tissue causing inflammation and death of cell finally. The area with dead 

cells cannot be recovered and is then called “Ischemic core” 

Currently there are more efforts to apply different treatments such as 

maintaining normal blood circulation by intravenous thrombolytic therapy or special 

device or medication or treatment that helps preventing dead cells as fast possible 

(neuroprotentive therapy) or application of abovementioned treatments together, in 

order to keep the penumbra area to be as large as possible. Based on study, it appears 

that such tissue can be recovered within 48 hours after the incident.
21 

Thus, MRI, 

perfusion CT, PET or SPECT is used to screen the patients in order to being able to 

provide suitable medication, particularly intravenous thrombolytic therapy where the 

blood circulation is found to be very significant to the lack of blood supply in the 

surrounding area of penumbra. Thus, to provide a medical treatment by using the data 

of penumbra is likely to lead to a better result.  

Categorization of subtypes of ischemic stroke based on etiology has been 

developed for the Trail of Org 10172 in acute stroke treatment (TOAST).
22

 The 

TOAST classification denotes five subtype of ischemic stroke as follow:  

 Large - vessel atherothrombotic stroke occurs when atherosclerotic plaque 

builds up and narrows an artery in the brain such as internal carotid artery or vertebral 

artery, causing atherosclerosis. Speed of blood flow is increased and the blood stream 

attacks the artery wall causing bleeding injury. Even with minor injury, the number of 

platelet in this area will as well increases and accumulates into a clot that obstructs an 

artery in brain. Another mechanism of stroke is that severe atherosclerosis can be 

caused by a clot and the artery will be able to feed the brain less.   

Lacunar or small-vessel stroke is caused by an obstruction of a small blood 

vessel in the circle of Wills in the brain. Cause of obstruction is the lipohyalinosis or 

atherothrombosis in the small vessel. Anyhow, in this case the area with no blood 

supply is rather small so that the prognosis can be done effectively.   

Cardiogenic embolic stroke is caused by a clot from the cardiogenic 

emboli that blocks an artery in the brain. This case occurs in the patients with atrial 

fibrillation, or ischemic heart disease, especially post-myocardial infarction, valvular 

heart disease, infective endocarditis, and prosthetic cardiac valves.  
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Miscellaneous is in the case where the stroke is caused by other factor that 

is hardly to be occurred such as: Vasculitis, drug abuse, or problem in platelet s 

function where the blood coagulation takes place faster than normal, can as well cause 

the obstruction in an artery. Brain image of this kind of stroke has no specific 

characteristic.  

Stroke of undetermined etiology. In several instances, the cause of a stroke 

cannot be determined with any degree of confidence. Some patients will have no likely 

etiology determined despite an extensive evaluation. In others, no cause is found but 

the evaluation was cursory. This category also includes patients with two or more 

potential causes of stroke so that the physician is unable to make a final diagnosis. 

 

2.1.3 Symptoms of stroke 

Stroke symptoms depending on the vessel that is occluded, the area of 

brain to which the occluded vessel supplies blood flow. The symptoms of stroke onset 

can occur clinical characteristics into 3 steps: 

1.Transient ischemic attack (TIA):  The onset usually occurs quickly and  

suddenly. Patients will shortly have symptoms caused by the disorder of specific 

nervous system (focal neurological deficit), which takes approximately 2-15 minutes. 

Such neurological symptoms can include feeling numbness in hands, arm, and face, 

any part of tongue or hemisphere side of the body. The patient may feel weak or 

unable to move arms or legs. There may be a difficulty in speaking or reading or 

temporary eyesight abnormality in one eye, which is called transient monocular 

blindness. The mentioned symptoms are caused by lack of blood supply to any part of 

the brain for a while. There is still not cerebral infarction. Therefore, the disorder of 

the nervous system permanently will not happen after the event, so the diagnosis 

through brain imaging does not show any sign of brain damage.  

2. Reversible ischemic neurological deficit : The symptoms are as same as  

TIA but it lasts longer, e.g. longer than 24 hours but not exceeding 72 hours. 

3. Cerebral infarction or stroke caused by permanent neurological deficit. 

The symptoms may be stable. The symptoms can be improved by several days or 

several weeks, or progressed. In some patients, there may be hemorrhagic 

transformation. Neurological deficits that can be found in stroke patients include: 
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Focal neurological deficit such as weakness or numbness in the  

half part of the body, dizziness, weakness in arms and/or legs, any one of the arms or 

legs cannot be moved   

Consciousness change, lethargy, unconsciousness, coma 

Signs of  increased intracranial pressure, headache, blurred  

vision, vomiting  

Seizure when there is something wrong with the brain such as  

bleeding, or brain ischemic 

Vascular dementia, Bingswanger disease 

Movement disorders such as Hemiballismus caused by  

Subthalamic hemorrhage or infarction 

Signs of Meningismus caused by bleeding beneath the  

Arachnoid (SAH), fever , headache, stiff neck 

Based on review of type and clinical signs of stroke which can be in many 

form of symptom, it can be concluded that clinical signs of stroke depends on location 

of brain damaged by stroke, as it will cause the function of the body part controlled by 

such part of brain loss its ablility. In the initial phase, the body will be able to adapt 

itself in case there is temporary no blood supplied to the brain. Anyhow, if the lack of 

blood supplied to the brain for long period, the symptoms will last permanently 

leading to the occurance of disorder. However, it depends on duration and severity of 

stroke.   

 

2.1.4 Risk Factors for Ischemic Stroke
24-26

 

1. Age
27-28 

Age is the single most important risk factor for stroke. For each successive 

10 years after age 55, the stroke rate more than doubles in both men and women. 

Stroke incidence rates are 1.25 times greater in men, but because women tend to live 

longer than men, more women than men die of stroke each year. 

2. Hypertension
29

 

Hypertension is the single most important modifiable risk factor for 

ischemic stroke. The risk of stroke increases in proportion to the increase in blood 
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pressure, Blood pressure reduction of 10 mmHg systolic or 5 mmHg diastolic reduces 

the risk of stroke 40 percent. 

3. Diabetes
30

 

Diabetes in stroke patient around 30 percent. Patients with diabetes have  

an increased susceptibility to atherosclerosis and an increased prevalence of 

atherogenic risk factors, notably hypertension, obesity, and abnormal blood lipids. 

effect of diabetes with a relative risk of ischemic stroke in persons with diabetes from 

1.8 to 3.0, those with diabetes had twice the risk of thromboembolic stroke of persons 

without diabetes that was independent of other risk factors. 

4. Hypercholesterolemia
31

 

 Hypercholesterolemia is an important modifiable risk factor for coronary 

heart disease, the link to ischemic stroke.  Hypercholesterolemia relation between total 

and LDL cholesterol and a protective influence of HDL cholesterol on extracranial 

carotid atherosclerosis. 

5. Heart disease 

Various cardiac diseases have been shown to increase risk of stroke. Atrial 

fibrillation (AF) is the most powerful and treatable cardiac precursor of stroke. Heart 

disease found 23 percent of patients with atria fibrillation and cardiac arrhythmia are 

not regularly have a higher risk of stroke than the normal six-times. It is estimated that 

almost half of all cardioembolic strokes occur in the setting of AF. The incidence and 

prevalence of AF increase with age. The attributable risk of AF for stroke increased 

from 1.5% in subjects aged 50 to 59 years to 23.5% in subjects aged 80 to 89 years.
32

 

The current recommendation to prevent stroke in AF is to give warfarin in to patients 

who are candidates for anticoagulation and reserve aspirin for young subjects at low 

risk of stroke or with contraindications for warfarin.
33

 

6. Smoking 

Smoking cigarettes found 21 percent of stroke patient. Smoking is a risk 

factor for stroke because the nicotine in cigarettes reduces the amount of oxygen in 

blood and can damage heart and blood vessels, reduce the flexibility of blood vessels, 

elevate the fibrinogen level, increased adhesion of platelets, decreased HDL 

cholesterol, due to heart work load and blood pressure increase. Cigarette smoking 
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increases risk of ischemic stroke nearly two times, and reduce  in risk 2-4 year after 

they stop, ex-smoker in heavy as well as moderate smokers.
34

 

 

2.1.5 Disabilities caused by stroke
 35

 

Stroke remains the leading cause of lost disability adjusted life years: 

(DALYs) in many countries. Due to the stroke patients who survived were often left 

with disabilities, more or less, and must live with throughout the rest of life. Which the 

disability affects not only the patient but also affects families, communities and the 

nation as well.  

In addition, the estimation of costs for stroke as follow: Direct costs for 

services in the case of a patient in 1489.78 per case admit & day and for services as an 

outpatient at 1010.22 per visit and the opportunity cost (indirect cost) due to 

absenteeism and disability are 101,681.2 million and the loss caused by the death 

figure is  15,766.66, so the average cost of stroke patient's illness is 162,664.97 bath 

per person per year.
36

 

 

2.1.6 Thrombolytic therapy 

Ischemic in the brain causes the brain death. Therefore, the treatment must 

allow the brain to get the blood supply as quickly as possible. The main goal of 

treatment is to reduce the severity of acute adverse effects that occur to the brain as 

much as possible and prevent complications that arise in the treatment in chronic 

phase, and prevent a recurrence of the symptoms of acute stroke. The current approach 

of ischemic stroke treatment that has been found to be useful is intravenous 

thrombolytic therapy that help dissolving the clot and enable dissolved blood to be 

supplied to the brain. Ischemic stroke patients must be hospitalized within 4.5 hours 

after the symptom appears.  

Principle of this stroke treatment is to enable the blood to flow as normal 

and try to protect neurons that locate in the penumbra. Currently, Recombinant Tissue 

Plasminogen Activator  (r-tPA) to be applied through the intravenous is standard 

treatment for the patient who is hospitalized within 3 - 4.5 hours after the symptom 

and should be administered within such time  only thrombolytic agent with an 

acceptance from Food and Drug Administration is recombinant tissue plasminogen 
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activator, r-tPA by intravenous. The administration of this drug must follow 

indications and contraindications strictly in order to reduce severe side effects which is 

cerebral hemorrhage and in other body systems. In this case, the patient should be 

monitored closely during the first and second day and antiplatelet drugs or 

antithrombotic drugs should be prevented during the first 24 hours. Main limitation 

that makes patients do not get access to this administration is that the patient is delay 

of arrival at a hospital after stroke symptom onset, patient has only slight symptom, 

and patient’s symptom is improved before being medicated.
11 

 

Chulalongkorn Hospital in Thailand started to use thrombolytic agent in 

1997 in 34 patients (during 2001-2004), it was found that Thai patients had more 

severity of diseased when compared with foreign report (NIHSS 18.8). Anyhow, the 

result of treatment was as good as in the foreign report. There was 5.9% of Cerebral 

Hemorrhage with signs and only one patient died.
37

 

Siriraj Hospital used thrombolytic agent for the first time in 2005 in 30 

patients (2005 – 2007) in Siriraj Acute Stroke Unit by implementation of Stroke Fast 

Track for acute stroke patients arriving the hospital within 3 hours after the symptom 

appears. Based on information, patients were in mid-severity of disease (NIHSS 

14.27) and rate of the incidence of cerebral hemorrhage was 26.67% (8 patients). 

Cerebral hemorrhage with signs was found in 10% (3 patients) of total patients.38
 

Data from Thammasart Chalermphrakiet Hospital reveals that there were 

68 patients who were administered with in agent from total number of patients who 

received medical treatments. Half of them were patients that had been referred from 

other hospitals. 90% of the patients who is qualified for this therapy were administered 

within 53 minutes after arriving the hospital in average. Evaluation in the third month 

reveals that 52% of the patient has small disabilities or not at all (modified Rankin 

Scale 0-1) . Total mortality rate was 11% which is lower than data received 

previously. Incidence of Cerebral Hemorrhage was 3% (2 patients) and one of them 

died.
39

 

There was a study on r-tPA being administered 3-4.5 hours after the 

symptom appears, it showed that patients who received r-tPA in such duration 

obtained 1.34 time better effect (favorable outcomes, measured by  mRS 0-1 ). Chance 

of disabilities was 1.28 time reduced, when compared with  placebo. However, chance 
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of cerebral hemorrhage was increased (2.4% compared with 0.2%), while mortality 

rate was indifferent. Additional data analysis showed that the administration is useful 

for many groups of patient and has been accepted to be used in Europe 
8
 

Because of the importance of rapid treatment, the guidelines recommend 

patient arrival to the hospital facility to intravenous r-tPA  within 60 minutes of patient 

arrival in those without contraindications.
10

 

In sum, to provide medical treatment to stroke patients aims to help the 

patients’ symptoms abated, reduce disabilities, and prevent disease recurrence. 

Efficiency of treatment depends on
56

: 

1. Time and duration: As quick the medical treated is provided  

to the patient, the possibility to be completely recovered is increased.  

2. Severity of Disease: Patients with mild severity has more  

chance to be completely recovered. 

3. Readiness of Technology: effective equipment or technique  

to be applied to the treatment and effective drugs, including professional physician, are 

significant factors of the effect of treatment.   

 

2.1.7 Recovery of stroke
40

 

Once stroke is occurred, brain cells will die or brain stops working because 

of acute ischemic leading to disorders. After that the brain will be recovered 

differently among each individual patient in term of duration and quantity, depending 

on size, location and severity of lesion. Some patients can be recovered 80-90% within 

1-2 months. Most of nervous system recovery happens within the first 3 months after 

get stroke. After 6 months, the recovery will be slower.
42

 Brain recovery can be 

categorized into following 2 phases:   

1. Spontaneous recovery or self-recovery: The recovery 

depends on cause of stroke and location of lesion. Edematous of the brain in ischemic 

area and nearby area is reduced, so some of the brain cells start its function again. 

Patient with cerebral hemorrhage will have more edematous and the duration until the 

edematous can be reduced is usually longer than the others. Once the edematous is 

reduced, the patient starts to be recovered such as being able to move some part of the 

bosy. After that the body will try to supply the blood to destroyed area and its nearby 
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area to enable some part of the brain cells start to work again and the patients will be 

more recovered. The first phase of recovery can be from the first 2-3 until 8 weeks or 

can take longer to 4 months.  

2. Brain reorganization recovery or recovery by adaptation: 
41 

Previous research found that there is a pathology in the brain 

such as acute ischemia. The brain is changing not only the pathological side, the 

changes occur in both sides. There are changes in anatomy, physiology and chemistry 

of the brain. This change also occurs in other parts of the brain that is far away from 

the pathological part. These changes include: change of sensitivity to stimulation of 

cell membranes, nerve regeneration to create a new link, as well as optimization of 

existing neural networks, thus adaptation of pathological brain function depends on the 

training and development of the patient, including the establishment of a favorable 

environment until the patient can help himself or herself or can do other activities. 

Recovery of motor function
42

 

Most patients have similar recover where the arms have more outstanding 

flexor synergy:  

Scapula       : retraction, depression 

Shoulder   : internal rotation, depression 

Elbow          : flexion, pronation 

Wrists  : flexion  

and the legs have more outstanding extensor synergy: 

Pelvis      : retraction, elevation 

Hip        : adduction, internal rotation 

Knee joint        : extension 

Foot Ankle  : plantar flexion 

Foot  : inversion 

Recovery of language and perception:
43 

  

Recovery of language and perception occurs at slower rate slower requires 

a longer period than the motor function. Mostly it occurs within 3 months to 1 year 

after disease. However it also depends on type and severity, those with fluent aphasia 

are recovered faster than that are non-fluent aphasia, and comprehension will be 

recovered faster and more than expression. Patient with anomic or word finding 
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difficulty will have the best prognosis, while those with global aphasia will have worst 

prognosis and the recovery takes longer.
 

 In conclusion, patient’s disability caused by stroke can be recovered by 

spontaneous recovery which is called “self-recovery” and brain reorganization 

recovery which is called “recovery by adaptation” where other part of body’s function 

acts as a substititution of the lost function. The process can help stimulate the brain, 

depending on the patient’s practice in doing activities. Factors related in stroke 

recovery show in table 2.1. 

Table 2.1 Factors related in stroke recovery 

Factors 
Effect 

Age
44

 Elder patients have slower recovery than 

younger ones  

Gender
45

 Women had unfavorite outcome 

Level of stroke severity
46

 Severe stroke had unfavorite outcome 

Size, location of stroke
46

 Larger size or location related with 

unfavorite outcome 

r-tPA therapy
46

 Receive  r-tPA had favorite outcome 

 

 

2.2 The concept of  pretreatment time in  ischemic stroke patients47 

Hospitalization duration of actute ischemic stroke, based on literature 

review, are 3 sessions. The first session is recognition time duration of 

patients/involved person starting from the symptoms appear until the decision is made 

for hospitalization as a result of the patient’s knowledge about Acute Ischemic Stroke, 

and perception on stroke severity of a person involving in the incidence. The second 

session is transportation time duration to the decision to seek medical attention and 

deliver the patient to a hospital for hospitalization by emergency vehicle, private car or 

service vehicle until the patient reaches emergency room. Lastly, the third session is 

diagnosis time in the hospital starting from screening in the emergency room until the 

medical treatment is provided by a physician (table 2.2).   

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Epidemiology) / 17 

Table 2.2  Duration of hospitalization of acute ischemic stroke patient 

Session Description Unit of measurement 

1.Patients/ caregiver  

Recognition phase 

Symptoms onset Starting from the moment when the 

symptoms appear, either not clear 

symptom or acute symptoms until 

making a decision to go to hospital 

Symptom onset was the time that 

the patients was first aware of 

symptoms or, if they awoke with 

symptoms, the last time they were 

known to be without symptoms.  

2.Transportation Time 

Pre-hospital phase 

EMS Response time Time from call to EMS to EMS 

arrival on scene 

 On-scene time Time from EMS arrival on scene to 

time EMS stabilizes and leaves 

scene 

3.Hospital phase Triage to MD ER triage time to time first 

examined by a physician 

 Triage to Neurologist ER triage time to time by a 

neurologist 

 Triage to CT ER triage time to time entering the 

CT scan 

 Triage to lab ER triage time to laboratory test 

completion 

 Triage to Report CT ER triage time to time of CT report 
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Session 1: Recognition time  

This session starts from the symptoms appear until the emergency vehicle, 

private car or service vehicle is called. Late hospitalization is associated with the 

patient or involved person being able to perceive that the symptoms appear are not  

normal and the severity has to be evaluated. Patient will respond to evaluated 

symptom and search for cause of symptoms, search or medical treatment or symptom 

monitoring. Duration in the first session is a reaction arising when the decision is 

made by the patient or caregiver. Patients/ caregiver recognition phase has been 

described as the largest proportion of time between the onset of stroke symptoms and 

the patients receiving treatment in health care facility.  

 

Session 2: Transportation Time  

Transportation time for hospitalization starts from the moment when the 

emergency vehicle, private car or service vehicle is called to transfer the patient to a 

hospital and ends in front of an emergency room. This session indicates the 

preparation for providing an instant service of emergency operation system of patient 

care prior to the arrival in hospital. Officers of emergency medical system must have 

knowledge regarding to stroke and aware the case is emergency, as well as being able 

to trasnfer the patient to the hospital that can provide medical treatment to the patient 

rapidly according to emergency level of the symptoms and appropriately use 

emergency light during transportation. To transfer a stroke patient to the hospital by 

emergency vehicle can reduce time prior to the arrival.
15-16

  In addition, it has been 

found that duration of stroke onset until evaluation  by physician of patients who is 

transferred by an emergency vehicle is less than other (EMS 2 hours  p = 0.012, other 

3 hours p=0.035).
15

 Duration of hospitalization ( from symptoms onset until receiving 

medical treatment from a physician) is 0.33 hour while transportation by other means 

takes 0.50 hour. Moreover, CT scaning time for the patient who is trabsferred by an 

emergency vehicle is 0.54 hour  and CT which is less than other means
48

. However, in 

Thailand, most of acute ischemic stroke patients is transferred to the hospital by taxi 

and only 14.17% of them is transferred by an emergency vehicle.
13 This contraries to 

other countries, where 70% of patients is transferred by an emergency vehicle.
47

 This 

is because service system of emergency vehicle in Thailand does not cover the place 
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all over the country, the service or access of service of emergency vehicle is unknown, 

and long waiting time.
13

  

 

Session 3: Hospital Time
49

 

 Patients arrive at the hospital by private transport or are transported by 

EMS personnel. When the nurse receives the patient, or receives notification that a 

patient will be arriving, an assessment must be made as to whether the "stroke team" 

should be notified. If symptoms suggest the potential for acute interventional 

treatment, this team should be alerted. Acute interventional treatment should be 

considered in patients who are found to have cerebella hemorrhage, lobar intracerebral 

hemorrhage, subarachnoid hemorrhage, or ischemic stroke. At a minimum, the stroke 

team should consist of the physician who will initially evaluate the patient, probably 

an emergency physician; the emergency nurse who will initially care for the patient; a 

consulting or admitting physician (neurologist, neurosurgeon, internist, intensivist) 

who will provide long-term care for the patient; and CT scan personnel (technician 

and radiologist). Additionally, protocols should be established with the laboratory such 

that needed studies are processed immediately. The early notification and timely 

involvement of key medical personnel is sure to improve patient outcome. Institutions 

will function differently in this regard. Some will mobilize the entire team through 

gang beepers. Others will notify individuals one at a time. The key to success will be 

appropriate communication and a team approach to the care of the patient. This will 

require meetings and careful preparation prior to the initiation of a stroke protocol or 

pathway. On arrival in the ED the patient should have the following: 

vital sign monitoring including pulse oximetry;  supplemental  

oxygen should be considered; 

rapid blood glucose level; 

neurological monitoring; 

cardiac monitoring; 

intravenous access established; 

laboratory samples obtained and studies ordered including  

clotting studies and type and screen; 

head CT scan ordered; and 

electrocardiogram and chest radiograph ordered. 
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In both treating and studying this patient population it is critical that the 

initial evaluating physician carefully establish, as closely as possible, the exact time of 

symptom onset. This often requires repeated inquiry of the patient, friends, or family 

members. At the present time thrombolytic therapy with r-tPA is recommended only 

within a 4.5 hours  from onset of symptoms in patients suffering ischemic stroke. Time  

is an absolutely crucial factor in  successful evaluation and treatment of this type of 

patient, time-frames must be established to guide an institutional response (table 2.3).   

 

Table 2.3 Emergency department based care; response system for patients  

                  presenting with acute stroke 

Action Time 

Door to physician evaluation  ≤10 minutes 

Door to stroke team notification ≤15 minutes 

Door to CT initiation ≤25 minutes 

Door to CT interpretation ≤45 minutes 

Door to drug (needle) time ≤60 minutes 

Door to stroke unit admission ≤3 hours 

 

 

2.3 Emergency medical services 

Definition: 

A system that provides pre-hospital cares for patients in emergency 

conditions. The victims  and emergency patients before coming to the hospital is an 

important component of treatment  especially in patients with an emergency caused by 

an accident, coronary heart disease and stroke. These are diseases most critical of 

cause illness in emergency.  If treatment is not received timely, due to cause of the 

death rate and high rate of disability. Emergency services prior to hospital can reduce 

the death rate from accidents and emergencies such as heart disease up to 30 percent 

and reduction of disability and medical complications at the same rate.
50
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2.3.1 History of EMS 

In the US, Emergency medicine (EM) was born as a specialty in order to 

fill the time commitment required by physicians on staff to work in the EDs of the 

time. The first training program was established at Cincinnati General Hospital in the 

1970s and in 1979, EM was voted to be a recognized medical specialty by the 

American Board of Medical Specialties. At the same period of time, emergency 

medical services were significantly improved after the publication of National 

Highway Traffic Safety Administration’s study, “Accidental Death and Disability: The 

neglected Disease of Modern Society”. In Thailand, Emergency Medicine was first 

established as a medical specialty with the permission of Medical Council in 2003. 

The first boarded  Emergency  Physicians graduated in 2007. Emergency Medical 

System also gradually evolved.  The development of emergency medical services in 

Thailand can be traced back to 1937 when the Pohtektung foundation was set up by  

Chinese immigrants in Bangkok to collect and transport dead bodies to the morgue or 

for burial. In 1994, Vajira Hospital has been establish “SMART” (Surgico-Medical 

Ambulance and Rescue Team) to provide medical assistance in emergency crisis. This 

mobile units with medical personnel and the necessary medical equipment to the on 

scene.  Later it was expanded to provide emergency medical services to cover the 

standard emergency support for the people. In 1995 the Minister for Public Health 

establishing Narenthorn Centre, the first well organized Emergency Medical 

Service(EMS) unit under authorization of  Rajavithi  Hospital  intended to standardize  

pre-hospital care. In 2008 The Emergency Medical Institute of Thailand was fist 

develop. The Act was implemented in order to regulate and improve the standards of 

EMS, particularly in voluntary organisations. In Bangkok the establishment Erawan 

Center (the centralized Bangkok Command and Communication Center) to coordinate 

medical services and command center for of emergency crisis including quality 

control, standard operation of ambulance paramedics in the ambulance service for 

victims with appropriate medical facility. The main contacting in Bangkok area, EMS 

Ambulance services can be reached by dialing 1646  will directing  to Erawan Center, 

which contacting by indirecting of the emergency phone number 1669  Narenthorn 

and 199. In addition, In Bangkok the Narenthorn EMS of Rajvithi Hospital and EMS 

center of Vajira Hospital also provide their services in Bangkok in cooperation with 
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Erawan center. In Bangkok EMS response zones divide in their corresponding region 

including various supporting hospitals into nine zones. The healthcare network 

includes, The healthcare network includes, 53 hospitals across Bangkok with co- 

operating 179 ambulance vehicles, which series of operations are divided into two 

levels: Advanced Life Support (ALS) for critical patients and Basic Life Support 

(BLS) for patients or accident.
51

 

There are 9 zones in Bangkok Emergency Medical Service Network: 

Zone  1   Bangkok Metropolitan Administration Medical College and Vajira 

Hospital 

Zone 2 Central Hospital  

Zone 3 Taksin Hospital  

Zone 4 Charoenkrungpracharak Hospital  

Zone 5 Lerdsin Hospital 

Zone 6 Nopparatrajathanee Hospital 

Zone 7 Bhumibol Adulyadej Hospital 

Zone 8 Rajvithi Hospital  

Zone 9 Police Hospital 

 

2.3.2 Essence of National Emergency Medical service Master Plan, 

B.E. 2553-2555 
52-53 

The essence of National emergency medical service Master Plan, B.E. 

2553 – 2555  (Figure 2.1) explains about the stroke in emergency medical service 

system indicating that 5% of acute ischemic stroke patients were transferred to the 

hospital with capability to provide Thrombolylic therapy in a timely manner and there 

is 50% of the cases, where the duration from the beginning of emergency illness to the 

moment when an emergency medical service systme is notified and the operation 

officer releases an order for emergency operation for stroke within 30 minutes.  
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Figure 2.1 National strategy plan of developing EMS in 2008 – 2012 

To develop the network among research institutes, researchers, and 

knowledge managers of the EMS continuity 

 

To get a knowledge that harmonize with Thailand context to make  

decision in the policy level, administrative level and practical level of 

the EMS system using clearly evident and systematic collected 

knowledge that up to date and consistent with  social surrounding  of 

the country  and locality 

 

4. Knowledge construct and management 

 

5. Develop networks and promote the participants role 

 To develop network and promote the related partner to design, 

develop and evaluate the EMS system for a standard and efficiency 

both in normal and disaster situations 

 

To distribute emergency medical staff throughout and sufficient 

 To improve the capability of the emergency medical supporting 

staffs to take care the emergency patient 

 

3. Staff development 

 

To develop and reinforce management mechanism of standard 

emergency medical and efficiency  medical thoroughly and efficiency 

 

2. Develop management mechanism and financial system 

To develop financial mechanism to manage a emergency medical 

thoroughly and efficiency 

 

1. Infrastructure and information technology development 

To develop infrastructure that people 

can receive a standard emergency 

medical service throughout and 

efficiency both in normal and disaster 

situation and emergency medical 

information system 

 

Develop emergency room 

Develop EMS 

Develop data base system 

& IT 

Strategic dimensions 
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2.3.3 Emergency medical unit  

Emergency Medical Team is an operation team established for the purpose 

of emergency operation. The team includes operation officers, vehicle, medical 

equipment, tools related to emergency operation. There are 2 operation teams 

categorized by level of ability to provide the service: 

1. Basic Life Support (BLS) is established in order to provide first aid 

service including splint, hemostasis, correct basic life supportand transportation, 

emergency delivery, some oral medication under the control of a physician or nurse in 

the dispatch center.  

Personnel in the service team: 

1. One driver who acts as a team member in emergency  

operation: The driver must have already attended the emergency vehicle driver course 

and basic emergency operation officer course. 

2. One basic emergency operation officer who acts as the team  

leader. The operation officer must have already attended the basic emergency 

operation course and must be able to evaluate the situation, injurer, provide hemostasis 

and splint, basic lift support, lifting and transportation.  

The two officers (a driver and an operation officer) must have 

attended any training course that is equivalent to or not lower than 110 hours EMT-B 

and their knowledge and ability must be qualified by the test organized by Registration 

Committee of Service Unit and Emergency Medical Service Unit in Bangkok.  

Basic emergency vehicle is a basic lift support vehicle that has 

been registered with the Institution of Emergency Medical Service being used for the 

purpose of conveying or transporting the emergency patient. There must be a sign 

indicating that the vehicle is for emergency operation affixed on the vehicle as 

prescribed and level of emergency medical service must be according to the minimum 

requirement. Equipment required to be equipped with the vehicle consists basic life 

support device, patient transfer equipment, first aid bag, and flashing emergency light 

and sirens, including communication radio must be installed.  
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2. Advance Life Support (ALS) is a service unit that can provide medical 

treatment to terminally ill patient or critical patient, In addition, the team must be able 

to provide advanced life support, and use the defibrillator, as well as providing first aid 

and transportation by using advanced technique with proper equipment, emergency 

delivery, and being able to provide intravenous therapy and transfusion and some 

medication under the control of the center’s physician.  

 Personnel in the service team: 

1. One driver who acts as a team member in emergency 

operation: The driver must have attended emergency vehicle driver course and basic 

emergency operation officer course. 

 2. One operation officer, who acts as a team member and has 

attended basic emergency operation officer course. The officer must be able to 

evaluate the situation and condition of injurer, and provide hemostasis and splint, basic 

life support, lifting and transportation.   

The two officers (a driver and an operation officer) must be 

certified by a course that is equivalent to or not lower than 110 hours EMT-B and their 

knowledge and ability must be qualified by the test organized by Registration 

Committee of Service Unit and Emergency Medical Service Unit in Bangkok. 

3. One pre-hospital nurse who acts as the team leader: The 

nurse must be licensed for nursing profession and has attended a training course for 

Advanced CPR,  Basic Trauma Life Support, Emergency Medical Service, Evaluation 

of Situation and Injury, Patient Lifting and Transportation, and ATLS Knowledge 

Improvement, or any course organized by the Committee of Bangkok Emergency 

Medical Service.     

Vehicle for advanced emergency operation must be an 

advanced life support vehicle that has been registered in the Institution of Emergency 

Medical Service with sufficient operation space, communication device for main 

frequency contact, visible letter and/or symbol with light reflection property, 

emergency light and siren in perfect condition, and complies to the requirements 

announced by Royal Thai Police Headquarters, as well as the installation of extra 

device and medical equipment consisting of advance life support equipment, patient 

transfer equipment, various medical equipment, and first aid bag.  
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2.3.4 Operation Process of Emergency Medical Service in Bangkok 

Erawan Center is a center that acknowledges emergency illness through 

reporting, evaluating, and coordinating. Once the officer is reported about the 

incidence, he/she will evaluate the severity of emergency injurer or patient and make a 

decision to send proper operation team to provide medical care and assistance to 

emergency patient at the place of incidence, as well as transporting the emergency 

patient to a medical facility (Figure 2.2). To transfer the patient to any medical facility, 

below rules of periodization must be considered:    

1. Ability in Providing Medical Treatments   

2. Distance 

3. History of Patient’s Hospitalization  

4. Medical Insurance 

5. Willing of the patient 
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Figure 2.2 The performance of the emergency medical system in Bangkok 
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2.4 Treatment Assessment Tool 

 

 2.4.1 The Modified Rankin Scale 
 

Modified Rankin Scale (mRS) was developed from Rankin Handicap 

Scale by Van Swieten et.al. in 1988.
54

  It is a commonly used scale for measuring the 

clinical assessment in post-stroke patients
55

 and patient’s ability in performing 

activities of living including physical ability, activity performing, and participation, 

according to the definition provided by World Health Organization. Thus, this scale 

represents the measurement of stroke patient’s handicap in society rather than being a 

measurement of loss or disability. Administration of the Rankin by structured 

interview takes approximately 15 minutes. 

 

Reliability and Validity 

Reliability between assessors of mRS is high (high inter-rater reability).
55

 

There is a validity of this scale also. The analysis showed a correlation coefficient of 0.4 

– 0.5, which is similar to the correlation coefficient of other forms of loss of ability 

assessment
56

. Moreover, the content validity of this scale is in a very good level. 

Based on report of ischemic stroke patient’s ability, Modified Rankin Scale (mRS) is 

sensitive to the change of ability in the patients who has lost the independence ability 

from minor level to medium.
57

 

 

2.4.2 Barthel Index 

Barthel Index (BI) was developed in 1965 by Mahoney and Barthel. It is a 

assessment scale to evaluate the activities of daily living. It has been widely used in 

functional evaluation in hospital and community because it is free from copyright, 

easy to use, and does not take long time to complete the form, as well as it is not 

necessary to be a physician or specific professional in order to be able to use this 

assessment form. The assessment can be performed by assessor’s observation or the 

patient can perform self-assessment. The one who provide the medical treatment is 

able to follow up the ability assessment by using this assessment form.
 
Ability 

assessment can be performed either pre- or post-hospitalization in order to assess the 

progress of patient’s rehabilitation. Progress can be followed up from time to time 
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monitor patient’s clinical changes, effect of the treatment, and problems occurred, in 

order to improve the treatment to be appropriate for the patient in term of medical 

practice.
 58

    

 

Reliability and Validity 

Reliability and valisity of Barthel Index are high. Cronbach’s alpha 

coefficient analysis showed alpha coefficient of 0.89 of the content is reliable.
59

 It 

does not matter how many time the assessment is performed, the result is as same as or 

close to previous assessment. In addition, there is high reliability between assessor 

(high inter-rater reliability)
60-61

  and the score assessed by the administrator is close to 

the score assessed by the patient, thus the interchangeable interview can be 

conducted.
60

 Moreover, the assessment can be performed by interviewing the patient 

and the administrator via telephone communication, and result of assessment will be 

similar to the assessment by questioning, meeting, or test.
59
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CHAPTER III 

MATERIALS AND METHODS 

 

 

3.1 Research design 

This study used a prospective cohort design to determine the effects of 

EMS utilization on pretreatment time, rate of thrombolytic therapy and 3-month 

clinical outcomes in acute ischemic stroke patients. Eligible subjects were classified 

into 2 groups according to the utilization of EMS. Each subject was then followed to 

determine the outcome status up to 3 months after stroke onset. Outcomes were then 

compared between the 2 groups. 

The study protocol was approved by the institutional review board / ethical 

committee of all participating hospitals. All participants, or their close relatives as 

their proxies, provided written-informed consents to participate in the study. 

 

 

3.2 Subjects 

Subjects were recruited from 3 tertiary-care hospitals in Bangkok, Siriraj 

Hospital, Phramongkutklao Hospital and Prasat Neurological Institute. Subjects were 

eligible for the study if they met all of the inclusion and none of the exclusion criteria. 

 

3.2.1 Inclusion criteria 

1) Diagnosis of ischemic stroke by a physician 

2) Arrival to the hospital within 24 hours of symptom onset 

3) Age 18 years or older 

 

3.2.2 Exclusion criteria 

1) History of previous stroke 

2) Referral from another hospital 
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3.3 Study procedures 

 At each participating hospital, all patients admitted with the diagnosis of 

stroke were screened for potential eligibility on a daily basis. The patients, or their 

close relatives if the patients themselves could not communicate or could not make a 

decision as the result of stroke, were invited to participate in the study if the patients 

were eligible. Those who agreed to participate were asked to sign a consent form. Data 

were obtained from direct interview of the patients or their close relatives, and from 

relevant medical records. Variables collected for this study are shown in table 3.1. 

There was no intervention related to the study. Evaluation and management of the 

patients was left solely to the discretion of the attending physicians. 

Table 3.1 Variables collected for the study 

Variables 
Label Measurement 

1. Age Age in years Continuous variable 

2.Gender 

 

2.1 Male 

2.2 Female 

Categorical variable 

3.Risk factors of stroke 

 

3.1 Hypertension 

3.2 Diabetes mellitus 

3.3 Smoking 

3.4 Atrial fibrillation 

3.5 Dyslipidemia 

Categorical variable 

4.Severity of stroke 4.1 NIHSS score < 5 

4.1 NIHSS score 5-15 

4.1 NIHSS score > 15 

Categorical variable 

5.Mode of transportation 

 

5.1 EMS 

5.2 Private vehicle 

5.3 Taxi  

5.4 Other 

Categorical variable 
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Table 3.1 Variables collected for the study (cont.) 

Variables Label Measurement 

6. Pretreatment time 6.1 Recognition time Continuous variable 

 6.2 Transportation time  

 6.3 Waiting time  

7.Hospital arrival time 

 

7.1 Within 3.5 hours 

7.2 More than 3.5 hours 

Categorical variable 

8.Thrombolytic therapy 

 

8.1 Receive r-tPA 

8.2 Not receive r-tPA 

Categorical variable 

 Patients were classified as using EMS if they traveled to the hospital in a 

vehicle provided by the EMS dispatch center as a response to a telephone call request. 

(1646 or 1669). Severity of stroke was determined by the attending physicians using 

the National Institute of Health Stroke Scale (NIHSS). The possible score ranges 

between 0 and 42, with the higher score representing the more severe stroke. Stroke 

was classified as mild if NIHSS score was less than 5, moderate if between 5 and 15, 

and severe if 16 or higher. 

 Various time intervals were recorded beginning with the onset of 

symptoms. Recognition time is defined as the duration between the first recognition of 

stroke symptoms by the patient/caregiver and the decision to seek medical attention. 

Transportation time is the duration between the decision to seek medical attention and 

the arrival at a hospital. Waiting time is the duration between hospital arrival and the 

first evaluation by a physician. Hospital arrival time is defined as the combination of 

recognition time and transportation time. The use of thrombolytic therapy (r-tPA) was 

determined from medical records. 

 Clinical outcomes of stroke were determined at 3 months after stroke onset 

by means of telephone interview with the patients or caregivers, which took about 15 

minutes to finish. The maximum of  3 telephone calls made in 3 consecutive days were 

allowed for each patient. Patients whose clinical outcomes could not be determined 

with 3 telephone calls were excluded from the analyses. Clinical status was assessed 

using the modified Rankin Scale (mRS) and the Barthel index of activities of daily 

living (BI). Modified Rankin Scale score ranges between 0 and 6, with 0 being normal 
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and 6 being dead (table 3.2). The mRS scores of  0 – 2 determined a favorable clinical 

outcomes as patients with these scores could look after themselves independently. The 

score of BI ranges between 0 and 100 with higher scores indicating higher levels of 

independency (table 3.3). A favorable clinical outcomes based on BI was defined as 

BI score of 61 or higher. 

Table 3.2 The modified Rankin Scale 

Level Description 

0 No symptom at all. 

1 No significant disability despite symptoms; able to carry out all usual 

duties and activities. 

2 Slight disability; unable to carry out all previous activities, but able to 

look after own affairs without assistance. 

3 Moderate disability; requires some help but able to walk without 

assistance. 

4 Moderately severe disability; unable to walk without assistance. 

5 Severe disability; bedridden, incontinent, and requiring constant nursing 

care and attention. 

6 Dead. 

The mRS was dichotomized as follows: 

mRS scores 0 – 2: favorable outcomes. 

mRS scores 3 – 6: unfavorable outcomes. 

 

Table 3.3  Barthel Index 

Activity of daily living Score 

1. Feeding 0-10 

2.Transfer 0-15 

3.Walking on level surface  0-15 

4.Dressing 0-10 

5.Bathing oneself 0-5 
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Table 3.3  Barthel Index (cont.) 

Activity of daily living Score 

6.Grooming 0-5 

7.Toilet use 0-10 

8.Controlling bowels 0-10 

9.Controlling bladder 0-10 

10.Stairs 0-10 

The BI was dichotomized as follows: 

BI scores 61-100: favorable outcomes. 

BI scores 0-60 : unfavorable outcomes. 

 

 

3.4 Statistical methods 

 

 3.4.1Sample size estimation 

The primary outcome of the study was clinical outcomes based on 

dichotomized mRS score. The sample size was estimated using the formula by 

Schlesselman, 1974.
62 

 

 

 

 

 

 

 

 

 

 

 

n1 Number of patients who use EMS. 

n2 Number of patients who did not use EMS. 

k Ratio of patients who did not use EMS to those who did. Based on  

a previous study in Bangkok, this ratio was about 6.
13 

π1 Proportion of patients using EMS who had favorable outcomes 

At 3 months, which was estimated as 0.6 based on previous study.
63 

π2 Proportion of patients not using EMS who had favorable outcomes 

At 3 months, which was estimated as 0.35 based on previous study.
64
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  The average proportion of patients with favorable outcomes at 3  

   months based on the null hypothesis. 

 

   

 

    Probability Type I error = 0.05 (2-sides) 

      1.96          

 Zβ    0.84 (Power = 80%) 

    

 calculate the sample size; 

 

 

 

n1 =  35   cases 

n2 =  210 cases 

 The final sample size was inflated to compensate for the expected 10% 

incomplete data at 3 months. Therefore, the final sample size was 280 (40 patients 

who used EMS and 240 patients who did not). 

 

 3.4.2 Statistical analyses 

Data were described using descriptive statistics. Continuous variables were 

summarized using mean and standard deviation (SD) if normally distributed, and 

median and interquartile range (IQR) if not normally distributed. Categorical variables 

were summarized using frequency and percentage. 

Comparison of continuous variables between groups was carried out using 

t-test for variables with normal distribution, and Mann-Whitney U test for those with 

non-normal distribution. For categorical variables, comparison between groups was 

performed using chi-square test or Fisher’s exact test where appropriate. 
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The effect of EMS utilization on the primary outcomes was assessed using 

multiple logistic regression analysis. Variables associated with the primary outcomes 

with p < 0.2 from univariate analysis were selected and included in the multiple 

logistic regression model. Adjusted odds ratio (OR) and its 95% confidence interval 

(CI) was calculated to represent the magnitude of association between factors and the 

primary  outcomes.  All  statistical  tests were performed  at  the significance  level  of   

p < 0.05 (2-tail test). 
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CHAPTER IV 

RESULTS 

 

 

4.1 Patients’ characteristic 
This prospective cohort study enrolled 280 acute ischemic stroke patients 

who were admitted to Siriraj Hospital (n =195), Phramongkutklao Hospital (n =33) 

and Prasat Neurological Institute (n =52). Forty patients used EMS whereas 240 

patients did not. Two hundred and seventy-three participants completed the study; 7 

patients could not be contacted by a telephone follow-up at 3 months. There were 

slightly more female than male subjects. The age ranged between 26 and 96 years, 

with the median age of 69 years. The first three most common risk factors for ischemic 

stroke were hypertension (54.6%), dyslipidemia (44.3%) and diabetes (33.6%). The 

majority of patients had moderate degree of stroke severity according to the NIHSS 

scores. Severe stroke comprised only about 10%. Most patients (88.6%) arrived at the 

hospital later than 3.5 hours after symptom onset. Therefore, only a small proportion 

of patients (13.2%) received r-tPA therapy. Details of patients’ characteristics are 

shown in table 4.1. 

Comparison between patients who used the EMS and those who did not 

revealed significant differences in distribution of stroke severity and rate of r-tPA 

therapy. Significantly higher proportion of patients in the EMS group had severe 

stroke than those in the other group (p <  0.001). The proportion of patients in the 

EMS group who received r-tPA therapy was 3 times that of patients who did not use 

the EMS (p = 0.001). There was no statistically significant difference in gender, age, 

hypertension, diabetes mellitus, smoking, atrial fibrillation, dyslipidemia and hospital 

arrival time between the 2 groups (table 4.1). 
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Table 4.1 Patients’ characteristics
a
 

 

Patients’ characteristics 

All 

patients 

(N=280) 

Mode of 

transportation 

p-value 

EMS 

(n=40) 

Other 

 (n=240) 

Gender    0.9224 

     male 131(46.8) 19(47.5) 112(46.7)  

     female 149(53.2) 21(52.5) 128(53.3)  

Age (years), median (IQR) 

Range 26 to 96 years 

69(60-79) 72(58-80) 69(60-79) 0.970 

Risk factor for ischemic stroke     

     Hypertension 153 (54.6) 20(50.0) 133(55.4) 0.524 

     Diabetes mellitus 94 (33.6) 13(32.5) 81(33.8) 0.877 

     Smoking 50 (17.9) 11(27.5) 39(16.3) 0.085 

     Atrial fibrillation 45 (16.1) 8(20.0) 37(15.4) 0.465 

     Dyslipidemia 124 (44.3) 18(45.0) 106(44.2) 0.922 

Stroke severity
b
    <0.001 

Mild 111(39.6) 5(12.5) 106(44.2)  

Moderate 136(48.6) 23(57.5) 113(47.0)  

Severe 33(11.8) 12(30.0) 21(8.8)  

Hospital arrival time    0.426* 

     ≤ 3.5hours 32(11.4) 6(15.0) 26(10.8)  

     > 3.5 hours 248(88.6) 34(85.0) 214(89.2)  

Thrombolytic therapy    0.001 

Receiving r-tPA 37(13.2) 12(30.0) 25(10.4)  

Not receiving r-tPA 243(86.8) 28(70.0) 215(89.6)  

a
 Data are n (%), except where indicated otherwise 

b
 Based on NIHSS score. Mild = 1 to 4, Moderate = 5 to 15, Severe = 16 or higher 

* Fisher's Exact Test 
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4.2 Pretreatment time 

Data on various components of pretreatment time are shown in table 4.2. 

Recognition time was the longest component of pretreatment time. When considered 

as the whole group, the median recognition time was 330 minutes (interquartile range 

210 to 540 minutes). The median transportation time was 50 minutes (interquartile 

range 34 to 78 minutes), and the median waiting time was 10 minutes (interquartile 

range 3 to 21minutes). The median hospital arrival time (combination of recognition 

and transportation times) was 383 minutes (interquartile range 262 to 618 minutes). 

The combined transport and waiting time had the median of 70 minutes (interquartile 

range 45 to 99 minutes) and the median total pretreatment time was 399 minutes 

(interquartile range 288 to 641 minutes). 

When compared to patients who did not use the EMS, those who did had 

significantly shorter transport time (p = 0.001), waiting time (p < 0.001), combined 

transport and waiting time (p < 0.001) and total pretreatment time (p = 0.04). There 

were no significant differences in recognition time (p = 0.272) and hospital arrival 

time (p = 0.074) between the 2 groups (table 4.2). 

Table 4.2 Pretreatment time
a
 

Pretreatment 

time  

(minutes) 

Mode of transportation p-value 

Total 

N=280 

EMS 

n=40 

Other 

n=240 

Recognition time 330(210-540) 280(210-416) 330(210-550) 0.272 

Transport time 50 (34-78) 42(35-47) 60(33-81) 0.001 

Waiting time  10 (3-21) 5(0-10) 10(5-25) <0.001 

Hospital arrival timeb 383(262-618) 319(245-459) 388(274-644) 0.074 

Combined transport and 

waiting time 

70(45-99) 46(40-60) 72(50-109) <0.001 

Total pretreatment timec 399(288-641) 348(246-473) 405(294-660) 0.040 

a
 Data are shown as median (interquartile range) 

b
 Combination of recognition and transport times 

c
 Duration between symptom recognition and first evaluation in the hospital 
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When the mode of transportation among patients who did not use the EMS 

was broken down, patients who traveled to the hospital using private vehicles or other 

means (e.g. walking, airplane) had the longest components of pretreatment time (table 

4.3). Patients traveled by a taxi did not differ much from those using the EMS, except 

for hospital arrival time, which was shorter in the EMS group (table 4.4). 

Table 4.3 Pretreatment time by mode of transportation
a
 

Pretreatment time  

         (minutes) 

Mode of  transportation p-

value EMS 

(n =40) 

Private 

vehicles 

(n=163) 

Taxi 

(n=73) 

Other 

(n=4) 

Recognition time 280(210-416) 340(216-600) 280(200-480) 350(235-435) 0.499 

Transport time 42(35-47) 60(40-85) 45(30-73) 70(18-235) 0.001 

Waiting time  5(0-10) 12(5-25) 5(2-25) 11(6-113) <0.001 

Hospital arrival timeb 319(245-459)  405(285-655) 354(260-550) 385(303-620) 0.152 

Combined transport 

and waiting time 

46(40-60) 77(52-112) 65(45-95) 80(29-343) <0.001 

Total pretreatment 

timec 

348(246-473)  407(315-665) 362(262-566) 395(309-733) 0.091 

a
 Data are shown as median (interquartile range) 

b
 Combination of recognition and transport times 

c
 Duration between symptom recognition and first evaluation in the hospital 

Table 4.4  Pairwise comparison of pretreatment time between EMS group and  

                Taxi group
a
 

Pretreatment time 

      (minutes) 

Mode of transportation p-value 

EMS 

n=40 

Taxi 

n=73 

Recognition time 280(210-416) 280(200-480) 0.719 

Transport time 42(35-47) 45(30-73) 0.122 

Waiting time  5(0-10) 5(2-25) 0.059 
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Table 4.4  Pairwise comparison of pretreatment time between EMS group and   

                 Taxi group
a
 (cont.) 

Pretreatment time 

      (minutes) 

Mode of transportation p-value 

EMS 

n=40 

Taxi 

n=73 

Hospital arrival time
b
 319(245-459) 354(260-550) 0.004 

Combined transport and 

waiting time 

46(40-60) 65(45-95) 0.273 

Total pretreatment time
c
 348(246-473) 362(262-566) 0.361 

a
 Data are shown as median (interquartile range) 

b
 Combination of recognition and transport times 

c
 Duration between symptom recognition and first evaluation in the hospital 

 

 

4.3 Clinical outcomes at 3months 

Table 4.5 shows clinical outcomes at 3 months. The primary outcomes of 

the study was assessed using mRS. About half of the patients had favorable clinical 

outcomes at 3 months based on mRS. The proportions of patients with favorable            

3-month clinical outcomes were not different between patients who used the EMS and 

those who did not (43.6% vs. 53.0%, p =0.28). Similar results were obtained when BI 

was used as the tool to assess clinical outcomes at 3 months. There was an excellent 

agreement between mRS and BI in assessment of clinical outcomes in this study 

(kappa statistics 0.97, p < 0.001, table 4.6). 

Table 4.5 Clinical outcomes at 3 months 

Clinical outcomes                         Mode of transportation p-value 

Total EMS Other 

mRS (n=273) 

Favorable 

Unfavorable  

 

    141(51.6) 

132(48.4) 

 

17(43.6) 

22(56.4) 

 

124(53.0) 

110(47.0) 

 

0.277 
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Table 4.5 Clinical outcomes at 3 months (cont.) 

Clinical outcomes                         Mode of transportation p-value 

Total EMS Other 

BI (n=253)     

Favorable  141(55.7) 17(50.0) 124(56.6) 0.470 
 

Unfavorable 112(44.3) 17(50.o) 95(43.4)  

Table 4.6 Chance-corrected agreement between mRS and BI 

 
Value Asymp. Std. 

Error 

Approx.T Approx.Sig 

Measure of agreement  (Kappa) 

N of valid cases 

0.968 

253 

0.016 15.396 <0.001 

 

 

4.4 Factors related to 3-month clinical outcomes 

Table 4.7 shows the factors related to 3-month clinical outcomes as 

analyzed using univariate analysis. Factors found to be significantly related to 3-month 

clinical outcomes were age (p = 0.013), hypertension (p = 0.021), stroke severity          

(p = 0.002), hospital arrival time (p < 0.001), and thrombolytic therapy (p < 0.001). 

Gender (p = 0.094), diabetes mellitus (p = 0.797), smoking (p = 0.174), atrial 

fibrillation (p = 0.083), and dyslipidemia (p = 0.463) were not statistically significantly 

related to 3-month clinical outcomes. 

Table 4.7 Univariate analysis of factors related to 3 - month clinical outcomes
a
 

Patients’ characteristics  Clinical outcomes based on mRS p-value 

Favorable 

(n = 141) 

Unfavorable 

(n = 132) 

Gender 

     male 

     female 

 

73(51.8) 

68(48.2) 

 

55(41.7) 

77(58.3) 

0.094 
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Table 4.7  Univariate analysis of factors related to 3 - month clinical outcomes
a
  

                 (cont.) 

Characteristics Clinical outcome based on mRS p-value 

Favorable 

(n = 141) 

Unfavorable 

(n = 132) 

Age (year), median (IQR) 66(58-77) 73(62-80) 0.013 

Risk factor for ischemic stroke    

     Hypertension 68(48.2) 82(62.1) 0.021 

     Diabetes mellitus. 46(32.6) 45(34.1) 0.797 

     Smoking 21(14.9) 28(21.2) 0.174 

     Atrial fibrillation 17(12.1) 26(19.7) 0.083 

     Dyslipidemia 60(42.6) 62(47.0) 0.463 

Stroke severity
b
   0.001 

mild 68(48.2) 42(31.8)  

moderate 64(45.4) 66(50.0)  

severe 9(6.4) 24(18.2)  

Hospital arrival time   <0.001 

     ≤ 3.5hours 25(17.7) 5(3.8)  

     > 3.5 hours 116(82.3) 127(96.2)  

Thrombolytic therapy   <0.001 

Receiving r-tPA 29(20.6) 8(6.1)  

Not Receiving r-tPA 112(79.4) 124(93.9)  

a
 Data are n (%), except where indicated otherwise 

b
 Based on NIHSS score. Mild = 1 to 4, Moderate = 5 to 15, Severe = 16 or higher 

 

 

4.5 Effect of EMS utilization on 3-month clinical outcomes 

Table 4.8 shows the effect of EMS utilization on 3-month clinical 

outcomes using multiple logistic regression analysis to control for potential 

confounding factors. Variables with the p-value of < 0.2 from univariate analyses were 

entered into the multiple logistic regression model together with the EMS utilization 
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status. These variables include gender, age, hypertension, smoking, atrial fibrillation, 

stroke severity, hospital arrival time, and thrombolytic therapy.  

EMS utilization was not statistically significantly related to 3 - month favorable 

clinical outcomes (adjusted OR 0.76, 95% CI 0.33 to 1.79, p = 0.534). 

Factors which are not variables of primary interest but found to be related 

to favorable clinical outcomes were gender (adjusted OR for female vs. male 2.30, 

95% CI 1.22 to 4.35, p = 0.01), hypertension (adjusted OR for no vs. yes 0.54, 95% CI 

0.31 to 0.93, p = 0.026), smoking (adjusted OR for no vs. yes 0.39, 95% CI 0.17 to 

0.90, p = 0.027), stroke severity (adjusted OR for mild vs. severe 7.62, 95% CI 2.57 to 

22.59, p < 0.001; for moderate vs. severe 3.63, 95% CI 1.28 to 10.27, p = 0.015), 

hospital arrival time (adjusted OR for ≤ 3.5 hours vs. > 3.5 hours 4.56, 95% CI 1.18 to 

17.56, p = 0.028), and thrombolytic therapy (adjusted OR for r-tPA vs. no r-tPA 5.08, 

95% CI 1.61 to 16.04, p = 0.006). 

Factors not significantly related to favorable clinical outcome were age 

(adjusted OR for each increasing year 0.99, 95% CI 0.96 to 1.01, p = 0.153) and atrial 

fibrillation (adjusted OR 0.59, 95% CI 0.27 to 1.31, p = 0.193). 

Table 4.8 Multivariate analysis of effect of EMS utilization on 3-month clinical    

                outcomes 

Patients’ characteristics Adjusted 

OR 

95% CI 

(Lower-Upper) 

p-value 

Mode of transportation    

     EMS 0.76 0.33-1.79 0.534 

     Other Reference - - 

Gender     

     Male 

     Female 

Reference   

2.30 

- 

1.22-4.35 

- 

0.010 

Age (per year) 0.99 0.96-1.01 0.153 

Risk factor of ischemic stroke   

Hypertension    

Yes Reference - - 

No 0.54 0.31-0.93 0.026 
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Table 4.8 Multivariate analysis of effect of EMS utilization on 3-month clinical  

                outcomes (cont.) 

Patients’ characteristics Adjusted 

OR 

95% CI 

(Lower-Upper) 

p-value 

Smoking    

Yes Reference - - 

No 0.39 0.17-0.90 0.027 

Atrial fibrillation    

Yes Reference - - 

No 0.59 0.27-1.31 0.193 

Stroke severity    

mild 7.62 2.57-22.59 <0.001 

moderate 3.63 1.28-10.27 0.015 

severe Reference - - 

Hospital arrival time    

≤ 3.5hours 4.56 1.18-17.65 0.028 

> 3.5 hours Reference - - 

Thrombolytic therapy    

Receiving r-tPA 5.08 1.61-16.04 0.006 

Not Receiving r-tPA Reference - - 

 

Subgroup analyses based on various characteristics revealed significant 

interaction between the presence of hypertension and the EMS utilization regarding 3-

month clinical outcomes, with the p-value for interaction of 0.027. Analyses of the 

effect of EMS utilization on 3-month clinical outcomes were therefore carried out 

separately for patients with and without hypertension. For patients with hypertension, 

those who used the EMS were less likely to have 3-month favorable clinical outcomes 

when compared to those who did not (adjusted OR 0.14, 95% CI 0.26 to 47.5,                  

p = 0.029, table 4.9). 
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 For patients without hypertension, the use of EMS was associated with 

higher likelihood of 3-month favorable clinical outcomes (adjusted OR 4.56, 95% CI 

0.92 to 22.55, p = 0.063, table 4.10). 

 

Table 4.9 Multivariate analysis of effect of EMS utilization on 3-month clinical  

                outcomes in patients with hypertension 

Patients’ characteristics Adjusted OR 95% CI 

(Lower-Upper) 

p-value 

Mode of transportation    

     EMS 0.14 0.03-0.82 0.029 

     Other Reference - - 

Gender     

         Male 

    Female 

2.18 

Reference 

0.94-5.07 

- 

0.07 

- 

Age (per year) 0.98 0.95-1.02 0.4 

Stroke severity    

mild 3.22 0.86-12.03 0.082 

moderate 1.31 0.37-4.62 0.68 

severe Reference  - - 

Hospital arrival Time    

≤ 3.5 hours 1.87 0.38-4.62 0.445 

> 3.5 hours Reference - - 

Thrombolytic therapy    

Receiving r-tPA 17.22 2.78-106.68 0.002 

Not Receiving r-tPA Reference - - 
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Table 4.10 Multivariate analysis of effect of EMS utilization on 3-month clinical  

                   outcomes in patients without hypertension 

Patients’ characteristics Adjusted OR 95% CI 

(Lower-Upper) 

p-value 

Mode of transportation    

     EMS 4.56 0.92-22.55 0.063 

     Other Reference - - 

Gender    

     Male 

     Female 

2.24 

Reference 

0.77-6.73 

- 

0.151 

- 

Age (per year) 0.98 0.95-1.01 0.25 

Stroke severity    

     mild 82.25 5.93-1141.43 0.001 

     moderate 42.19 3.32-535.84 0.004 

     severe Reference - - 

Hospital arrival time    

≤ 3.5 hours 8.2 0.32-212.75 0.205 

> 3.5 hours Reference - - 

Thrombolytic therapy    

Receiving r-tPA 3.54 0.26-47.5 0.341 

Not Receiving r-tPA Reference - - 
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CHAPTER V 

DISCUSSION 

 

 

This discussion is based on the findings from the study especially the 

effect of emergency medical services (EMS) utilization on pretreatment time, rate of 

thrombolytic therapy and 3-month clinical outcome in patients with acute ischemic 

stroke. Discussion topics are as follows: 

5.1 Discussion of the research results 

5.2 Discussion of study limitations 

 

 

5.1 Discussion of the research results 

 

5.1.1 Effect of emergency medical services utilization on 3-month 

clinical outcomes 

The primary objective of this study is to determine the effect of EMS 

utilization on 3-month clinical outcomes in acute ischemic stroke patients. The EMS 

extends early management beyond the Emergency Department. It starts from the 

recognition of the emergency condition, a telephone assessment of the situation and 

provision of appropriate pre-hospital care through to definitive care in the hospital.It 

was therefore hypothesized that using EMS might be associated with improved 

clinical outcome of an acute ischemic stroke patient. 

The result of this study failed to demonstrate such benefit in patients who 

used EMS when they experienced acute ischemic stroke despite shorter total 

pretreatment time and its various components. A variety of reasons are possible to 

explain the negative result of this study. The median recognition time, which is the 

longest component of the pretreatment time, in this study was about 5.5 hours after 

symptom onset, well beyond the window period within which thrombolytic therapy 

could exert its clinical benefit. This delayed recognition time was experienced in both 
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EMS and no EMS groups, and might contribute to the negative result of this study. 

The other possible explanation is the effect of some unknown confounding factors. 

A post hoc subgroup analysis found a significant interaction between the 

presence of hypertension and the use of EMS with regards to 3-month clinical 

outcomes. There was a trend of favorable clinical outcomes associated with EMS 

utilization among patients who did not have hypertension. For patients with 

hypertension, there was a statistically significant difference in the rate of favorable 

clinical outcomes between those who used the EMS and those who did not. However, 

the direction of the association was oppositeto that expected; EMS utilization was 

associated with lower likelihood of favorable clinical outcome. It is likely that this 

could be just a chance finding, as this finding could not be explained clearly based on 

current knowledge. Moreover, it is the result of an unplanned subgroup analysis and 

could not be regarded as a definite conclusion. 

 

5.1.2 Effect of emergency medical services utilization on pretreatment 

time and rate of thrombolytic therapy. 

 

Pretreatment time 

Patients tended to arrive at the hospital late; only 11 percents of acute 

ischemic stroke patients arrived at the hospital within 3.5 hours after stroke symptom. 

This low rate of early arrival is consistent with the delayed recognition time, which is 

the major component of the pretreatment time.  

The result from this study showed that patients with acute ischemic stroke 

arrived at the hospital earlier by EMS than by other means. The median transport time 

to the hospital by EMS was less than 45 minutes. The EMS ambulance could be 

dispatched from the nearest center to the patient and transferred the patient to the 

nearest hospital with adequate facilities appropriate to the patient’s condition. 

Furthermore, an EMS ambulance display slights and uses sirens, which mark severity 

status of the patient during transportation to the hospital. This finding was similar to 

that from other countries. The median time of EMS transportation reported from Taiwan 

and the USA was 36 and 33 minutes respectively.
65,66   

Previous  studies  found that the use 

of EMS was independently associated with shorter transportation time.
15, 16,48,67
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When compared with other means of transportation, EMS utilization was 

associated with shorter transportation time, waiting time and total pretreatment time. 

Despite these apparent time benefits, only 14 percent of stroke patients in Bangkok 

arrived at the hospital by EMS.
13

 The rate of EMS utilization was higher in Japan, 

Korea and European countries, which showed the estimated rate of EMS utilization of 

50 percent. One of the reasons why many stroke patients used other means of 

transportation to the hospital instead of the EMS was the belief that the waiting period 

for the EMS vehicle to arrive to the site was too long. Patients who live near the 

hospital may believe that private transportation is faster than calling for the EMS.
68 

 

Previous studies reported that the use of EMS is associated with shorter hospital 

arrival time regardless of geographic distance from the hospital.
69

 

This study found that the time interval between symptom onset and 

hospital arrival was longer than 6 hoursin acute ischemic stroke patients. This duration 

is not much different from that reported in a previous study conducted in Bangkok, 

Thailand (7.08 hours), but is longer than that reported in European countries (4.09 

hours).
70

 This difference may be related to geographic region. Factors related to early 

arrival at the hospital was EMS use and severity of stroke. Patients who use EMS 

arrived at the hospital earlier than those who do not, and the more severe the stroke, 

the earlier the hospital arrival time. 

In this study, patients with acute ischemic stroke who used EMS had 

shorter waiting time for first evaluation by a physician than those who did not use 

EMS. The EMS vehicles transport patients directly to the entrance of the emergency 

room. It is possible that the mere fact of arrival of an EMS vehicle alert the staff or 

physicians in the emergency department. In addition, EMS staff may communicate 

with staff in the emergency department regarding the conditions and the arrival of the 

patients well before the actual arrival at the emergency room. Therefore, the EMS use 

would certainly shorten the delay to medical contact and treatment.
71

 

For patients who arrived at thehospital by other means may experience 

delay in various steps including seeking parking spot for a private vehicle and queuing 

for document processing at the reception. The emergency room staff are not aware of 

the arrival of the patient and fail to activate the fast track for acute stroke. 
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Rate of rt-PA therapy 

Approximately 13 percent of patients in this study received intravenous 

thrombolytic r-tPA. This low rate of r-tPA therapy can be partly explained by the 

delayed arrival at the hospital after stroke symptom onset. The majority of patients 

(88.6%) arrived at the hospital later than 3.5 hours after the stroke symptom onset, 

whereas the guideline recommend that patients are eligible for r-tPA therapy if they 

present within 4.5 hours of symptom onset and r-tPA should be given within 60 

minutes of hospital arrival. However, more patients using the EMS received r-tPA 

than patients not using the EMS (30% vs.10.4%). The rate of r-tPA administration 

among patients who used EMS are similar to that reported from Korea (36.7%).
16 

Several studies have shown that EMS utilization was associated with increased rate of 

r-tPA therapy.
72 

EMS utilization decreased pretreatment time delay to r-tPA treatment. 

 

 

5.2 Discussion of the study limitations 

Limitations of data collection were found in this study. Many patients or 

caregivers were uncertain about the time of symptoms onset and the time of 

transportation. This could result in either over- or under-estimation of pretreatment 

time. The time of transportation to the hospital could be affected by the distance 

between the patients’ place of residence and the hospital. In addition, time delay due to 

traffic conditions was not collected in this study. Finally, study subjects may not be a 

representative sample of general patients with acute ischemic stroke because 

participants were recruited from two academic hospital (tertiary hospital) and Prasat 

Neurological Institute, which is a special hospital for neurological patients. 

Generalization of the results of this study to patients in different situations has to be 

done cautiously. 
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CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

 

 

6.1 Conclusions 

The objectives of this prospective cohort study were to evaluate the effects 

of the emergency medical services (EMS) utilization on pretreatment time, rate of 

thrombolytic therapy and 3-month clinical outcome in acute ischemic stroke patients. 

Two hundred and eighty ischemic stroke patients who were admitted within 24 hours 

of symptom onset  to Siriraj Hospital, Phramongkutklao Hospital and Prasat 

Neurological Institute were categorized into two groups according to the mode of 

transportation. The first group is patients who used the EMS transport (40 cases) and 

the second is patients who did not use the EMS transport (240 cases). Data collection 

was done twice; the first time was done on the day that patients were admitted and the 

second was a telephone follow-up for the evaluation of mRS and BI at 3-month after 

they were diagnosed with a stroke. Finally, 273 participants were included in the 

analyses as 7 patients could not be contacted by a telephone follow-up. There were 20 

patients who died from stroke in this study. 

The result of this study showed that EMS utilization was associated with 

decreased delay of transport time and waiting time, and increased rate of intravenous 

thrombolytic  r-tPA administration. However, EMS utilization was not associated with 

improved 3-month clinical outcomes as assessed by the modified Rankin Scale. The 

finding of interaction between the presence of hypertension and EMS utilization 

regarding the 3-month clinical outcomes needs to be interpret very cautiously, and 

requires further studies for confirmation of its existence and its clinical significance. 
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6.2 Recommendations 

 

6.2.1 Recommendations based on study result 

Use of EMS results in shorter transportation and waiting time in the ER 

compared to other means of transportation. Patients using the EMS are also more 

likely to receive r-tPA therapy. Efforts should be made to inform and promote the 

usefulness of calling the EMS service (1669 anywhere in the Kingdom or 1646 in 

Bangkok area) to shorten the transportation time and waiting time at the Emergency 

Department. Efforts should also be made to shorten the recognition time after the onset 

of stroke symptoms. Public should be educated regarding the initial symptoms and 

sings of stroke. 

 

6.2.2 Recommendations for further study. 

Further studies are required, preferably in larger sample size, to evaluate 

the association between EMS utilization and clinical outcomes in acute ischemic 

stroke patients with and without hypertension. In addition, future studies should 

evaluate the effect of distance between the place of residence and the hospital, and 

time delay due to traffic conditions. Further studies should enroll patients in primary 

and secondary care centers in order to obtain a representative sample of all acute 

ischemic stroke patients. 
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เคร่ืองมือที่ใช้ในการวิจัย 
รหัส............................ 

        วนัที.่........................... 
แบบสอบถามชุดที1่ ส าหรับงานวจิัย 

 “ผลของการใช้บริการการแพทย์ฉุกเฉินต่อระยะเวลาก่อนได้รับการรักษา, อตัราการได้รับยาสลาย
ลิม่เลอืด และอาการทางคลนิิกที่ 3 เดือนในผู้ป่วยโรคหลอดเลอืดสมองตบีหรืออุดตันเฉียบพลนั” 

 
ค าช้ีแจง : โปรดเติมค ำในช่องวำ่งหรือแสดงเคร่ืองหมำย / ลงในหนำ้ขอ้ควำมท่ีตรงกบัควำมเป็นจริง   
                 มำกท่ีสุด 
ส่วนที่ 1 แบบบันทกึข้อมูลส่วนบุคคล 
1.อำย.ุ..........................................ปี 
2. เพศ    (  ) 1.ชำย                            (  ) 2.หญิง 
3.ปัจจยัเส่ียงต่อกำรเกิดโรคหลอดเลือดสมอง  
(  )1. ไม่มี     (  ) 5.โรคหวัใจเตน้ผดิจงัหวะชนิดAF 
(  ) 2.โรคควำมดนัโลหิตสูง   (  ) 6.โรคไขมนัในเลือดสูง 
(  ) 3.โรคเบำหวำน     
(  ) 4.สูบบุหร่ี  
 
ส่วนที่2  แบบบันทกึข้อมูลการมารับการรักษา   
4.คุณมำโรงพยำบำลดว้ยวิธีใด 
(  ) 1.รถฉุกเฉิน     (  ) 3.รถรับจำ้ง  
(  )2.รถส่วนตวั     (  )4.อ่ืนๆ ระบุ..........................., 
5.ขอ้มูลระยะเวลำกำรมำรับกำรรักษำ 

5.1 คุณเร่ิมเกิดอำกำรของโรคหลอดเลือดสมองตีบหรืออุดตนั วนัท่ี........................................... 
เวลำ.…………………..…....น. 

5.1 คุณไดเ้รียกรถฉุกเฉิน รถรับจำ้ง/รถส่วนตวั เพื่อเดินทำงมำ
โรงพยำบำล        

วนัท่ี........................................... 
เวลำ.…………………..…....น. 

5.2 คุณไดเ้ดินทำงมำถึงหนำ้หอ้งฉุกเฉิน/หนำ้ตึกผูป่้วยนอก           เวลำ.…………………..…....น. 
5.3 คุณไดรั้บกำรรักษำจำกแพทยค์นแรก                      เวลำ.…………………..…....น. 
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ส่วนที่ 3 แบบบันทกึข้อมูลโรคหลอดเลอืดสมองและการรักษา  
6. ระดบัควำมรุนแรงของโรคหลอดเลือดสมอง  
(  )1.NIHSS  < 5    (  )2.NIHSS  5- 15  (  )3.NIHSS >15  
 
7. วิธีกำรรักษำ 
(  )1.ไดรั้บยำสลำยล่ิมเลือด r-tPA  (  )2.ไม่ไดรั้บยำสลำยล่ิมเลือด r-tPA 
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รหัส............................ 
        วนัที่............................ 

แบบสอบถามชุดที ่2 ส าหรับงานวจิัย 
 “ผลของการใช้บริการการแพทย์ฉุกเฉินต่อระยะเวลาก่อนได้รับการรักษา, อตัราการได้รับยาสลาย
ลิม่เลอืด และอาการทางคลนิิกที ่3 เดือนในผู้ป่วยโรคหลอดเลอืดสมองตบีหรืออุดตันเฉียบพลนั” 

  
ส่วนที่ 4 แบบประเมินผลรักษาที่3 เดือนของผู้ป่วยโรคหลอดเลอืดสมองตีบหรืออุดตนัเฉียบพลนั  
4.1 แบบประเมินความสามารถในการปฏิบัติกจิวัตรประจ าวนั (Barthel Index) 

1. กำรรับประทำนอำหำร  
(  ) 
(  )  
(  ) 

0 ไม่สำมำรถรับประทำนอำหำรไดเ้อง ตอ้งป้อนอำหำรให ้หรือรับอำหำรทำงสำยยำง 
5 ตอ้งมีผูค้อยดูแลช่วยเหลือในกำรเตรียมอำหำร เช่น ช่วยตดัหรือหัน่อำหำร 
10 ช่วยตวัเองไดเ้ม่ือเตรียมอำหำรวำงไวใ้ห ้ 

2. กำรเคล่ือนยำ้ย  
(  ) 
(  )  
(  ) 
(  ) 

0   ไม่สำมำรถเคล่ือนยำ้ยได ้
5   ตอ้งมีผูช่้วยเหลือ 1-2 คน ในกำรเคล่ือนยำ้ย นัง่ทรงตวัได ้
10  เคล่ือนยำ้ยไดโ้ดยมีผูช่้วยเหลือ 1 คน คอยช่วยพยงุหรือช้ีแนะ 
15  สำมำรถลุกจำกเตียงท่ีนอนหรือเคล่ือนยำ้ยลงมำเกำ้อ้ีเขน็และสำมำรถล๊อคลอ้เกำ้อ้ี
เขน็ 

3. กำรเดินกำรเคล่ือนท่ี  
(  ) 
(  )  
(  ) 
(  ) 

0   เคล่ือนไหวไม่ได ้
5   สำมำรถใชเ้กำ้อ้ีเขน็ คลำน หรือถดัได ้
10  เดินไดโ้ดยมีคนช่วยพยงุ 1 คน 
15  เดินไดเ้อง โดยอำจใชไ้มเ้ทำ้ หรือเคร่ืองพยงุเดิน 

4. กำรแต่งตวั สวมใส่เส้ือผำ้ 
(  ) 
(  )  
(  ) 

0 ไม่สำมำรถแต่งตวัหรือสวมใส่เส้ือผำ้ไดเ้อง 
5 ตอ้งมีผูช่้วยเหลือบำงขั้นตอน 
10 แต่งตวั สวมใส่เส้ือผำ้ได ้
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5. กำรอำบน ้ำ เช็ดตวั 
(  ) 

 
(  ) 

0   ไม่สำมำรถอำบน ้ำ หรือเช็ดตวั ดูแลควำมสะอำดของร่ำงกำยไดต้อ้งกำรควำมช่วยเหลือ 
      ในบำงขั้นตอน 
5   สำมำรถอำบน ้ำท ำควำมสะอำดร่ำงกำยได ้ทั้งฟอกสบู่ ตกัน ้ ำรำดตวัหรือเช็ดตวัไดเ้อง 

6. สุขวิทยำส่วนบุคคล 
(  ) 
(  )  

0   ตอ้งพึ่งพำบุคคลอ่ืนทั้งหมดในกำรลำ้งหนำ้ แปรงฟัน หวีผม หรือโกนหนวด 
5   สำมำรถลำ้งหนำ้ แปรงฟัน หวีผม โกนหนวดได ้

7. กำรใชห้อ้งสุขำ หรือกระโถน 
(  ) 
 
(  )  
(  ) 

0   ตอ้งพึ่งพำเก่ียวกบักำรเขำ้-ออกหอ้งสุขำ หรือ กำรสอดดึงกระโถนรวมทั้งกำรถอด/ 
     ใส่เส้ือผำ้ กำรลำ้งท ำควำมสะอำดหลงักำรขบัถ่ำย 
5  ตอ้งกำรควำมช่วยเหลือในบำงขั้นตอน 
10 สำมำรถเขำ้-ออก หอ้งสุขำ หรือกำรสอด-ดึงกระโถน รวมทั้งกำรถอด/สวมเส้ือผำ้ 
      กำรลำ้งท ำควำมสะอำดภำยหลงัจำกกำรขบัถ่ำย 

8. กำรควบคุมกำรถ่ำยอุจจำระ 
(  ) 
(  )  
 
(  ) 

0   กลั้นไม่ได ้อุจจำระรำด กระปริดกระปรอย หรือทอ้งผกู ตอ้งสวนอุจจำระให ้
5  กลั้นไดเ้ป็นส่วนใหญ่ แต่อำจกลั้นไม่ไดป้ระมำณสปัดำห์ละ 1 คร้ัง หรือตอ้งกำร 
ควำมช่วยเหลือในกำรสวนอุจจำระ 
10 กลั้นได ้และ/หรือ ตอ้งสวนอุจจำระแต่สำมำรถท ำไดเ้อง 

9. กำรควบคุมกำรถ่ำยปัสสำวะ 
(  ) 
 
(  )  
 
(  ) 

0   กลั้นไม่ได ้ถ่ำยปัสสำวะกระปริดกระปรอย/ตอ้งสวนปัสสำวะหรือดูแลเม่ือคำสำยสวน    
ปัสสำวะ 
5  กลั้นปัสสำวะไม่ไดป้ระมำณวนัละ 1 คร้ัง และตอ้งกำรควำมช่วยเหลือให้กำรสวน
ปัสสำวะ  
 หรือดูแลเม่ือคำสำยสวนปัสสำวะ 
10 กลั้นได ้ไม่มีปัสสำวะกระปริดกระปรอยในกรณีท่ีคำสำยสวนปัสสำวะสำมำรถดูแล            
ไดเ้อง      
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10. กำรข้ึนลงบนัได 
(  ) 
(  )  
(  ) 

0   ไม่สำมำรถท ำได ้
5  ตอ้งกำรคนช่วยเหลือ 
10 ข้ึนลงไดเ้อง (ถำ้ตอ้งใชเ้คร่ืองช่วยเดิน เช่น walker จะตอ้งเอำข้ึนลงไดด้ว้ย) 
 

      4.2 แบบประเมินความสามารถในการดูแลตนเอง (Modified  Rankin Scale)  

คะแนน การแปลผล 

0 ไม่มีอำกำรใดๆ 

1 มีอำกำรเพียงเลก็นอ้ยแต่ยงัไม่เกิดควำมพิกำร สำมำรถดูแลตนเองไดต้ำมปกติ 

2 หมำยถึงมีควำมพิกำรเล็กน้อยไม่สำมำรถท ำงำนได้เหมือนเดิมตำมปกติ แต่ยงั
สำมำรถดูแลตนเองได ้

3 หมำยถึง  มีควำมพิกำรปำนกลำง ต้องกำรคนอ่ืนช่วยในกำรปฏิบัติกิจวัตร
ประจ ำวนั แต่สำมำรถเดินเองโดยไม่ตอ้งมีคนช่วย 

4 มีควำมพิกำร สำมำรถเดินได ้แต่ตอ้งมีคนช่วยพยงุ  ไม่สำมำรถท ำกิจวตัรประจ ำวนั
โดยไม่มีคนช่วยได ้

5 มีควำมผดิปกติรุนแรงตอ้งนอนกบัเตียง ปัสสำวะรำดตอ้งกำรกำรดูแลอยำ่งใกลชิ้ด 
6 เสียชีวิต 
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