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ABSTRACT 

This study is a prospective cohort study design, to study the recovery of 

functional abilities of stroke patients who did not receive recombinant tissue 

plasminogen activator (rtPA) therapy after treatment for 3 months, comparing patients 

who arrived at a hospital within 4.5 hours and those who arrived after 4.5 hours of  

symptom onset. The sample was 194 stroke patients, selected by the purposive 

sampling method of inclusion and exclusion criteria, who were admitted in Saraburi 

hospital. Data were collected by interviewing the patients and caregivers twice. The 

first time was when they were admitted at an inpatient ward. The second interview 

was after 3 months of stroke onset by telephone interview. The study instrument was a 

case record form mRS, Barthel Index, NIHSS, GCS, and WHOQOL-Bref-Thai. 

Statistical analysis were done by SPSS for Windows version 19 software. 

Only 173 stroke patients were able to complete the second time of 

questionnaires or interview at 3 months after treatment (88 patients who arrived at a 

hospital early and 85 patients who arrived late after symptom onset). The results 

showed that on day 1 of admission, the NIHSS scores differed significantly in both 

groups (p=0.003). Patients who arrived at a hospital early were more severe as 

classified by the NIHSS score ≥15 than those who arrived at a hospital late. At 3 

months after treatment, the recovery of stroke patients assessed by mRS, Barthel 

Index, and WHOQOL-Bref-Thai in both groups did not differ (p>0.05). We found that 

4 significant predictors of improved mRS at 3 months after treatment were age, pre-

morbid self care (basic activities of daily living), severity of disease measured by the 

NIHSS, and the mRS score on day 1 of admission at the hospital. These variables were 

associated with the recovery of stroke patients significantly (p<0.05). 

The results may be used to predict the recovery of functional abilities of 

stroke patients who did not receive rtPA. 
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CHAPTER  I 

INTRODUCTION 

 

 

1.1  Rationale and Justification 

Stroke is a common disease and is a major public health problem. It is a 

leading cause of death and disability of the population. A number of stroke survivors 

remain suffering from paralysis. Stroke has an impact on patients themselves, family 

members, communities and societies. Not only causes the loss in physical function of 

the patients themselves, but stroke also causes the loss and burden in economics and 

socially of the patients, family and society.  

World Health Organization (WHO) have reported in 2005 that stroke was 

the third leading cause of death worldwide affecting people of nearly 6 million persons 

per year. This proportion was 10% of all death with the average death of 11 cases per 

minute.
1
 Thailand was the 1 in 23 of countries in the world that mortality rate have 

highest of stroke.
2,3

 World Stroke Organization (WSO) reported in 2006 that stroke 

caused the death worldwide approximately 5.7 million persons per year and estimated 

the death attributed to stroke worldwide will rise to 6.7 million persons in 2015.
4
 The 

National Stroke Association of America reported that the incidence of stroke patients 

was approx 750,000 cases annually and stroke was the third leading cause of death and 

the first leading cause of disability in American.
5
   

In Thailand, the studies of the prevalence of stroke was conducted for the 

first time in 1983 and showed the prevalence of 690 per 100,000 population.
6
 In 1998 

study showed the prevalence of 1,120 per 100,000 population
7
 and a later study 

showed the prevalence of 1,880 per 100,000 population in 2004-2006.
8
 Since 2002 

until present, stroke was the third leading cause of death and disability for males after 

AIDS and traffic accident, and was the second cause for females after AIDS.
9
 During 

the period of 10 years between 1997 and 2007, the admission rate of stroke in 

hospitals under the Ministry of Public Health increase 2.75 times. The death of stroke 

was projected to increase 17% in 2015.
9
 The recent study in 2008, stroke was the 
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fourth leading cause of death in Thai population.
10

 The mortality rate of stroke was 

20.8 per 100,000 population with the average death of 36 persons per day or 1.5 

persons per hour.
11

 In Thailand, the Disability-Adjusted Life Years (DALYs) Loss in 

2004 was reported that, by gender, stroke was the first leading cause of disease burden 

for females and was the fourth for men.
12

 Stratified by region, the prevalence of stroke 

patients admitted in hospitals in 1999-2007 trends to increase every region especially 

in central region excluding Bangkok which showed the highest burden of stroke 

followed by Northern, Southern and Northeastern regions,  respectively.
13

 

In 2003-2009, stroke was the third leading cause of death in Saraburi 

Province and was the second in Thailand. The prevalence trends to rise overall in 

Thailand.
14

 From data of Saraburi hospital in 2005-2010, the number of stroke patients 

admitted in the hospital trended to rise. In October 2009 – June 2010, the number of 

stroke patients was the fourth leading cause of admission in the hospital, the first 

leading cause of admission in division of medicine, the third leading cause of death in 

the hospital and the first leading cause of death in division of medicine.
15

 

Stroke causes the impairment of functional ability in many aspects, i.e. the 

motor system, sensory system, co-ordination, cognition, psychiatric problems, 

language and swallowing. These impairments lead to the loss in the abilities to 

perform activities in daily life such as communication, ambulation and self-care.
16

 In 

the present day, stroke patients can survive more than in the past because of the 

improvement in medical care. However, surviving from critical period does not mean 

the complete recovery. Stroke patients usually suffer from residual disability which 

affects patients’ physical, psychological and social functions.
17

 These disabilities 

cause the dependency of the patients which leads to the burden to themselves, their 

family members and the society. The previous guideline recommended the use of 

recombinant tissue plasminogen activator (rtPA, altephase) to treat acute ischemic 

stroke within 3 hours of symptom onset which showed the treatment benefit.
18

 The 

new study extended the time period of thrombolysis with rtPA to 3 to 4.5 hours after 

the onset of stroke. This extension of the treatment still showed that the treatment with 

rtPA was effective for acute ischemic stroke and this extension increased the chance of 

acute stroke patients to be eligible for the treatment.
19

 However, less than 5% of stroke 

patients in Thailand
20

 and less than 10% of stoke patients in foreign
21

 are eligible with 
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the inclusion criteria for the treatment with rtPA, even in developed countries which 

have good healthcare support. From the data of the Thai Ministry of Public Health, 

only 1.96% of acute stroke patients are eligible for the rtPA treatment leading to the 

high mortality and disability rates.
22

 Moreover, the majority of patients including those 

receiving rtPA still suffer from the disabilities from stroke. Stroke patients can have 

better symptoms or functional abilities by 2 mechanisms.
23 

The first is a mechanism of 

neurologic recovery and usually occurs in the first 6 months.
24

 The second mechanism 

is from rehabilitation. The majority of the patients improve within 3-6 months and the 

speed of recovery is faster in the first 1-3 months.
24,25

 

The study to examine the nature of the stroke recovery is important and 

necessary for implementation of the knowledge to clinical practice to help patients 

suffering from stroke having as less residual disabilities as possible. The researcher 

found that there have been few studies about the stroke recovery especially in 

Thailand. Hence, the researcher aims to study the recovery of functional abilities after 

treatment for 3 months in stroke patients who did not receive recombinant tissue 

plasminogen activator therapy. The researcher wants to investigate the difference in 

recovery between patients who arrived at a hospital within 4.5 hours and those who 

arrived after 4.5 hours of symptom onset. 

 

 

1.2  Research Objectives 

 

1.2.1 Major Objective   

To study the recovery of functional abilities of stroke patients who did not 

receive recombinant tissue plasminogen activator therapy after treatment for 3 months 

comparing patients who arrived at a hospital within 4.5 hours and those who arrived 

after 4.5 hours of symptom onset. 

 

1.2.2 General Objectives   

1. To study factors affecting the recovery of functional abilities of stroke 

patients as follows.  
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a. Age 

b. Pre-morbid functional status  

c. Severity of stroke 

d. Type of stroke 

e. Site of stroke lesions or hemiplegic 

f. Knowledge, awareness to risk factors and treatment with 

stroke 

g. Caregiver 

2. To study quality of life in stroke patients who did not receive 

recombinant tissue plasminogen activator therapy. 

3. To predict recovery of functional abilities in stroke patients who did not 

receive recombinant tissue plasminogen activator therapy. 

 

 

1.3  Research Question 

Do stroke patients who did not receive recombinant tissue plasminogen 

activator therapy who arrived at a hospital within 4.5 hours and those who arrived 

after 4.5 hours of symptom onset have difference in functional recovery at 3 months? 

 

 

1.4  Hypotheses 

Stroke patients who did not receive recombinant tissue plasminogen 

activator therapy who arrived at a hospital within 4.5 hours and those who arrived 

after 4.5 hours of symptom onset have no difference in recovery of functional abilities 

at 3 months. 

 

 

1.5  Operational  Definitions  

Stroke or cerebrovascular disease ( WHO): Rapidly developed clinical 

signs of focal (global) disturbance of cerebral function lasting more than 24 hours or 

leading to death, with no apparent cause other than a vascular origin.
26
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Stroke patients: Patients who received the diagnosis confirmed by a 

doctor as ischemic stroke or hemorrhagic stroke. 

Stroke patients who did not receive thrombolysis: Stroke patients who 

did not receive recombinant tissue plasminogen activator therapy. 

Recovery: A patient returns to normal of functional abilities or the best 

outcome, or might have residual disabilities caused by stroke. 

Activities of daily living: Daily self-care activities within an individual's 

place of residence, in outdoor environments, or both.  

Functional abilities of stroke patient: Abilities of a stroke patient to 

perform daily activities within an individual's place of residence, in outdoor 

environments, or both.  

Caregiver: A person who takes care of a stroke patient in a hospital and at 

home. 

Hormone contraceptives use: Stroke patient who used pill contraceptives 

or injectable contraceptives. 

Obesity: Stroke patient have body mass index (BMI) ≥30. 

Current Smoking: At the interview, stroke patient was smoking or stop 

smoked ≤ 6 months. 

Ever smoked (current stop smoking): At the interview, stroke patient 

stop smoking ≥ 6 months. 

Current alcohol consumption: At the interview, stroke patient was 

alcohol consumption or stop drinking alcohol ≤ 6 months. 

Ever drank alcohol (current stop drinking alcohol): At the interview, 

stroke patient stop drinking alcohol ≥ 6 months. 

Previous knowledge about risk factors of stroke: Stroke patient can 

answers correctly is 2 in 3 questions about risk factors of stroke which deemed to have 

knowledge about it i.e. hypertension, atrial fibrillation, heart disease /  acute 

myocardial infarction, abnormality of carotid artery, smoking, diabetes mellitus, 

hyperlipidemia, obesity, hormone contraceptive use, alcohol consumption, and family 

history of stroke, etc. 

Previous knowledge about the care for stroke: Stroke patient can 

answers correctly is 2 in 3 questions about the care for stroke which deemed to have 
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knowledge about it i.e. stroke patients arrived at a hospital within 4.5 hours of 

symptoms onset, meeting the doctor that quickly after symptom onset, using of 

thrombolytic therapy that treatment efficacy, brain surgeon, control and reduce risk 

factors, etc. 

Arriving at a hospital early: Stroke patients who arrived at a hospital 

within 4.5 hours of symptom onset. 

Arriving at a hospital late: Stroke patients who arrived at a hospital after 

4.5 hours of symptom onset. 

Modified Rankin Scale (mRS): A commonly used scale for measuring 

the degree of disability or dependence in the daily activities of people who have 

suffered a stroke. The scale is divided into 6 levels of functional abilities. 

The Barthel Index (BI): The 10 items that measure a person's daily 

functioning specifically the activities of daily living and mobility. The items include 

grooming, bathing, dressing, feeding, continence of bowels and bladder, transferring 

to and from a toilet, moving from wheelchair to bed and return, walking on level 

surface, going up and down stairs. The assessment can be used to determine a baseline 

level of functioning and can be used to monitor improvement in activities of daily 

living over time. The items are weighted according to a scheme developed by the 

authors. The person receives a score based on whether they have received help while 

doing the task. The scores for each of the items are summed to create a total score. The 

higher the score the more "independent" the person. Independence means that the 

person needs no assistance at any part of the task. If a person does about 50% 

independently then the "middle" score would apply. The possible maximum score is 

100 with the higher score representing the more independence of the patient.  

The National Institutes of Health Stroke Scale (NIHSS): A standardized 

method used by physicians and other health care professionals to measure the level of 

impairment caused by a stroke. The NIH stroke scale measures several aspects of brain 

function, including consciousness, vision, sensation, movement, speech, and language. 

A certain number of points are given for each impairment uncovered during a focused 

neurological examination. A maximal score of 42 represents the most severe and 

devastating stroke. Current guidelines as of 2008 allow strokes with scores greater 

than 4 points to be treated with rtPA. 

http://en.wikipedia.org/wiki/Activities_of_daily_living
http://en.wikipedia.org/wiki/Stroke
http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html
http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html
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Glasgow Coma Scale (GCS): A neurological scale that aims to give a 

reliable, objective way of recording the conscious state of a person for initial as well as 

subsequent assessment. A patient is assessed against the criteria of the scale, and the 

resulting points give a patient score between 3 (indicating deep unconsciousness) and 

either 14 (original scale) or 15 (the more widely used modified or revised scale). The 

assessment covers the eye opening, verbal response and motor response.  

The World Health Organization Quality of Life (WHOQOL)–Bref–

Thai: An international cross-culturally comparable quality of life assessment 

instrument. It assesses the individual's perceptions in the context of their culture and 

value systems, and their personal goals, standards and concerns. The WHOQOL 

instruments were developed collaboratively in a number of centers worldwide, and 

have been widely field-tested. It comprises 26 items, which measure the following 

broad domains: physical health, psychological health, social relationships, and 

environment. The WHOQOL-Bref is a shorter version of the original instrument that 

may be more convenient for use in large research studies or clinical trials. 

The improvement of the Modified Rankin Scale (mRS) at 3 months 

after treatment: Measuring the degree of disability or dependence in the daily 

activities of stroke patient at 3 months after treatment which changed of mRS score 

improved 1 level of functional abilities or more. 

The stability of the Modified Rankin Scale (mRS) at 3 months after 

treatment: Measuring the degree of disability or dependence in the daily activities of 

stroke patient at 3 months after treatment which have not changed of mRS score. 

The worse of the Modified Rankin Scale (mRS) at 3 months after 

treatment: Measuring the degree of disability or dependence in the daily activities of 

stroke patient at 3 months after treatment which changed of mRS score worse 1 level 

of functional abilities or more. 

 

 

1.6  Research Utilizations 

1. To help stroke patients know and understand the risk factors and 

disease including the recovery of stroke. 

http://en.wikipedia.org/wiki/Neurology
http://en.wikipedia.org/wiki/Scale_%28ratio%29
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2. To shape the clinical guideline for the care of stroke patients for health 

professionals. 

3. To find a guideline for patients and caregivers to care the dependent 

stroke patients to make them more independent and to make them. 
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Independent variables    Dependent variable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1  Conceptual Framework 
 

Characteristics of stroke 

- Severity of stroke 

- Types of stroke 
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CHAPTER  II 

LITERATURE REVIEW 

 

 

This research was designed to study the recovery of functional abilities 

after treatment for 3 months in stroke patients who did not receive recombinant tissue 

plasminogen activator therapy. The researcher compared the recovery between 

patients who arrived at a hospital within 4.5 hours and those who arrived after 4.5 

hours of symptom onset. The researcher has studied textbooks, documents, articles 

and related research to adopt an approach to this research as follows. 

 

2.1   Stroke 

2.1.1   Definition of stroke 

2.1.2   Types of stroke 

2.1.3   Symptoms of stroke 

2.1.4   Risk factors for stroke 

2.1.5   Diagnosis of stroke 

2.1.6   Treatment of stroke  

2.1.7  The nature of stroke recovery  

2.1.8   Factor that affecting to the recovery of stroke  

2.1.9   Prognosis 

2.1.10   Complications of stroke 

2.1.11   Impact of stroke on patients and a families 

2.2    Assessment tools for functional abilities of stroke patients               

2.2.1   Modified Rankin Scale (mRS)  

2.2.2   The Barthel Index (BI)  

2.2.3   The National Institutes of Health Stroke Scale (NIHSS)  

2.2.4   Glasgow Coma Scale (GCS)  

2.2.5   The World Health Organization Quality of Life –Bref– Thai 

2.3  Relevant research  

http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html
http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html
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2.1  Stroke   

Stroke is sometimes called cerebrovascular disease (CVD) or 

cerebrovascular accident (CVA). Generally, the term CVA is not recommended for 

the use asit may be misunderstood that it is related to an accident. It is frequently 

called “paralysis” in Thai. If it is not a complete weakness or the symptoms occur 

only temporarily, Thai people call it paresis.
 27

 

 

2.1.1  Definition of stroke 

World Health Organization defined stroke as rapidly developed clinical 

signs of focal (global) disturbance of cerebral function lasting more than 24 hours or 

leading to death, with no apparent cause other than a vascular origin. 
26

 

The definition of the World Health Organization does not cover transient 

ischemic attack (TIA) which the signs and symptoms occur and disappear within 24 

hours. 

 

2.1.2  Type of stroke  is classified in 3 groups. 
27

 

 

2.1.2.1  Classification of stroke by the character of 

pathophysiology 

 

Ischemic Stroke   

Ischemic stroke is accounted for 85 per cent of all strokes. It is 

caused by a blood clot occluding a large artery in 40 per cent of the cases. Twenty per 

cent is caused by the obstruction of small blood vessels and 20 per cent is from of the 

blood clot detached from other vessels and a cardiac source such as a wall of the heart 

or heart valves. The remaining 5 per cent are from other causes such as 

arteriosclerosis and inflammation.
28

 The occlusion of blood vessels of both large and 

small vessels is associated with atherosclerosis and long term high blood pressure. 

They are also found to be associated with pathological changes of the perforating 

vessels which lead to the obstruction and infarction of brain tissue in a small area 

known as a lacunar infarction. Generally, a blood clot is gradually formed along a 

blood vessel wall containing an atherosclerotic plaque. Patients develop symptoms 
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and signs of cerebral infarction within an hour or a day and often do not have 

headache or vomiting. The neurological signs and symptoms depend on the location 

of the obstruction, the duration of ischemia, rate of ischemia and the collateral 

circulation from nearby blood vessels. 

 

Hemorrhagic Stroke  

Intracerebral hemorrhage is accounted for 10 per cent of all 

stroke patients.
28 

The major cause is the uncontrolled hypertension leading to the 

weakening of the blood vessel wall. Eventually the vessel wall develops 

microaneurism of the 300-900 microns in size. If there is a rapid acceleration of 

increasing blood pressure such as in emotional stress, the microaneurism will break 

down which cause the blood clot occurring in the brain tissue. This process will make 

the brain tissue inflammation and death. As in the case of cerebral infraction, the 

surrounding brain tissue will be swollen compressing the brain tissue.  

Subarachnoid hemorrhage (SAH) constitutes 5 per cent of all 

strokes.
28 

It is usually caused by the rupture of blood vessels with the aneurysm. 

Subarachnoid bleeding causes sudden severe headache, vomiting and changes in 

consciousness. When compared with stroke from other causes, patients with SAH are 

likely to be younger and have no underlying diseases such as hypertension. Physical 

examination revealed neck stiffness and meningeal irritation signs such as Kerning’s 

and  Brudzinski’s signs. The vasospasm following the rupture of blood vessel wall 

causes the cerebral infarction leading to the disability. 

 

2.1.2.2  Classification of stroke by the locations of the 

blood vessel with pathology   

 

a. Symptom groups occurring from the pathology of 

carotid artery   

 

Anterior cerebral artery 

The anterior cerebral artery (ACA) supplies blood to inter-

hemispheric cortical surface of the frontal and parietal lobe. The obstruction of this 
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artery causes the weakness of the opposite arm and leg, is the weakness confines to 

the leg more than arm. Also, the shoulder, foot and lower leg are weaker than 

forearm, hand and thigh. Patients usually have numbness in the affected area. Some 

patients cannot move voluntarily but can move instinctively. This is because of the 

ischemia of the anterior corpus callosum of the brain leading to the disconnection 

between the prefrontal area of the brain in the non-dominant hemisphere with 

language centre in the dominant hemisphere. 

 

Middle cerebral artery 

The middle cerebral artery (MCA) supplies blood to the wide 

area of the cerebral cortex. The obstruction of the MCA just distal to the circle of 

Willis is usually from a blood clot from the extracranial sources. If there is no 

collateral circulation from the anterior and posterior cerebral arteries to help supply 

the area of the brain, patients will have major neurological deficit i.e. unilateral facial 

palsy and hemiplegic of the arm and leg because the posterior limb of the internal 

capsule lacks of blood supply. Patients may have the hemi-anesthesia but the 

symptom is usually not severe because to the affected part is only the lower part of the 

sensory cortex only. Patients may have visual dysfunction in homonymous 

hemianosia pattern. The symptoms of numbness, weakness, and disorders of vision 

occur on the opposite site of brain lesion. In addition, patients may have difficulty in 

swallowing, and incontinence. If the abnormality occurs at the dominant hemisphere, 

patients may have global aphasia. However, the abnormality occurs at the non-

dominant hemisphere, some patients may have language problems as well because 

there is a problem in the emotional tone, facial expression and gesture called 

“aprosody” and patients can not recognize mood of the other people. Patients may not 

perceive physical conditions of the limbs and the environment of the opposite site and 

can not distinguish the position of an object. 

If a blood clot occludes a distal branch of the MCA, the signs 

and symptoms are similar to those with the obstruction of the proximal part of the 

MCA, except that the face and arm will be weaker than the leg. It is because the 

inferolateral aspect of the motor cortex is an ischemia. If the problem is at the 

dominant hemisphere, patients will have Broca's (motor) aphasia. If the abnormality 
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occurs at the non-dominant hemisphere, patients can not express their emotion. If the 

occlusion is at the lower branch of the MCA, patients will have problems in 

communication and vision which is contralateral hemianopia. If the problem is at the 

dominant hemisphere, patients will have Wernicke's (sensory) aphasia. If the 

abnormality occurs at the non-dominant hemisphere, patients will have difficulty 

recognizing the emotions of other people. 

 

b. Symptoms group that is occur from pathology of 

vertebrobasilar artery   

 

Vertebrobasilar  artery 

The vertebrobasilar artery is a branch of the subclavian artery 

which supplies the brain stem, medulla and pons. The vertebral arteries on both sides 

join together to be the basilar artery. Both the branches of the vertebral arteries and 

the basilar artery supply the brain stem and cerebellum. The principal branches are the 

posterior inferior cerebellar artery (PICA) which is a final branch of the vertebral 

artery and the anterior inferior cerebellar artery (AICA) which is a branch of the 

basilar artery at the pons level. Both branches supply the inferior lobe of the 

cerebellum. The superior cerebellar artery (SCA) originates from the basilar artery at 

the midbrain level to supply the superior lobe of the cerebellum. However, since the 

brain stem has a complex structure, Brain stem lesion on one side might make 

bilateral suffering to patients. Patients may present with “cross-syndrome” where the 

cranial neuropathy is on one side (affected side) and the extremities are affected on 

the other side.   

 

Posterior cerebral  artery 

The posterior cerebral artery (PCA) originates from the basilar 

artery. It supplies the thalamus, lateral geniculate, temporal and occipital lobes. When 

it is occluded, patients often have abnormalities in the perception of the hemisphere 

which can be feeling less or abnormal feeling such as hyperesthesia or dysesthesia. 

Patients may have abnormal vision which can be visual loss or inability to distinguish 

colors. In cases of the brain damage at the occipital cortex and corpus callosum of 
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dominant hemisphere, there will be the disconnection between the unaffected visual 

cortex of the non-dominant hemisphere and the primary language area of the 

dominant hemisphere leading to the visual field defect opposite to the lesional 

hemisphere. Patients will lose the ability to read but they can still write. In addition, 

the obstruction of the PCA may result in infarction of the temporal lobe and 

hippocampus which results in memory impairment.  

 

2.1.2.3  Classification of stroke by the duration of 

progression 

i.) Transient ischemic attack (TIA) is the phenomenon of 

stroke that signs and symptoms occur and disappear within 24 hours. It is often found 

in patients with carotid artery atherosclerosis. 

ii.) Reversible ischemic neurological deficit (RIND) is not 

common. The signs and symptoms occur and last for more than 24 hours but 

disappear within 2 weeks. It is believed to be caused by brain ischemia only in a small 

area. 

iii.) Progressive stroke (stroke in evolution) is a stroke which 

signs and symptoms become worse. It is often caused by an expanding blood clot in 

an artery leading to the progressive occlusion of the blood flow. 

iv.) Complete stroke is used when signs and symptoms of 

patient are fully occurred and no further progression is observed fully. 

 

2.1.3  Symptoms of stroke 
29

 

Stroke patients have symptoms depending on the type and the affected 

area of the brain. The symptoms are developed quickly over a few minutes. The 

severity of stroke may be divided into three levels, as follows.  

  

a. Mild symptoms    

The mild symptoms are developed in small vessel stroke. The 

brain area lacks of blood supply temporarily but there is no permanent infarction. In 

some cases, there is permanent brain damage but the affected area is small and not a 

pathway of major neural control. Cerebral ischemia occurs in a short period of time. 
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Patients may have weakness of the extremities, slow movement, facial asymmetry, 

drooling, dysarthria and temporary memory loss.  

 

b. Moderate symptoms    

Patients may have paresis. The neurons are partially 

destroyed. After receiving treatment, the symptoms will gradually improve. Most 

symptoms occur suddenly. There are muscle weakness, loss of balance, hemianopia or 

monocular visual loss, loss of memory and calculation, decision making, and 

emotional symptoms in some cases such as depression or irritability. 

 

c. Severe symptoms    

Patients may have paralysis. The neurons are destroyed 

permanently. Patients have arm and leg weakness, loss of balance, inability to speak 

or pronounce words, facial weakness, gaze palsy, difficulties swallowing, slow 

reaction time and memory loss.  

 

2.1.4  Risk factors for stroke; categorized into 3 types 
27

 

2.1.4.1  Non-modifiable risk factors  

 

Table 2.1  Non-modifiable risk factors for stroke 

 

Factors Incidence / Risk 

Age 
30

 

 

Sex 
30,31

 

Ethnic
 32

 

 

 

 

Genetics 
33

 

In people aged 45 years or more, the incidence increases 2-fold   

in every 10 years of the increasing age. 

Male risk is 1.5 times that of females. 

In people aged 45 years or more,   

        Blacks: The incidence is 1,283 per 100,000 population 

        Hispanic: The incidence is 667 per 100,000 population 

        Whites: The incidence is 712 per 100,000 population 

Paternal stroke  increases the risk of 2.4 times (95% CI: 1-6) 

Maternal stroke increases the risk of 1.4 times (95% CI: 0.6-3.2) 

 

http://dictionary.meelink.com/dictionary/ethnic.html
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2.1.4.2  Well-documented and modifiable risk factors 

 

Table 2.2   Well-documented and modifiable risk factors for stroke 

 

Factors Relative Risk Risk / Risk ratio, after treatment 

Hypertension 

 

 

 

 

 

Atrial fibrillation 

 

 

 

Heart disease / Acute 

myocardial infarction 

 

 

The abnormality of     

      carotid artery  

 

Smoking  

 

 

Diabetes mellitus  

 

Hyperlipidemia 

 

4-6 times 
36

 

 

 

 

 

 

5  times 
36

 

 

 

 

2  times 
34

 

 

 

 

2  times 
40

 

 

 

1.5 times
42,43

 

 

 

2  times 
45

 

 

No direct 

relationship
47

 

Systolic blood pressure reduction of an  

    Average of 10 mmHg. Risk for stroke   

    decreases 34 per cent (95% CI: 20-48) 

Diastolic blood pressure reduction with an  

    average of  5 mmHg. Risk for stroke   

    decreases 28 per cent (95% CI: 12-44)
 35

 

Adjusted-dose warfarin: Risk for stroke 

decreases 62 per cent (95% CI: 48-72)
37

 

Aspirin ; Risk for stroke decreases 22 per cent 

(95% CI: 2-38)
 38

 

Patients receiving antiplatelet therapy had the 

decrease in the recurrence of heart disease or 

death from stroke in 38 per 1,000 patients 

(95% CI: 28-48) 
34

 

Within 3 years after surgical, the surgery 

reduces the risk of recurrent stroke more 

than antiplatelet drugs 2 per cent 
41

 

After stop smoking for 5 years, risk for stroke 

decreases to be equal to those who have 

never smoked cigarettes
 43,44

 

Controlling blood sugar helps prevent 

microvascular complications 
46

 

Statins reduce the risk of stroke 29 per cent 

(95% CI: 14-41)
 48
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Table 2.2   Well-documented and modifiable risk factors for stroke (continued) 

 

Factors Relative Risk Risk / Risk ratio, after treatment 

Prior stroke 

 

 

5 times after 

a stroke are 

the first 5 

years
 49

 

Antiplatelet drugs reduce the risk of recurrence 

stroke over 25 per cent (95%CI: 10-35) 
39

 

 

2.1.4.3   Less well-documented or potentially modifiable risk 

factors 

-  Obesity 

-  Physical inactivity 

-  Poor diet intake 

-  Alcohol abuse 

-  Drug abuse  

-  Oral contraceptive pill 

- Other risk factors that are less well-documented or 

potentially modifiable, for example, antiphospholipid syndrome (APS), hormone 

replacement therapy and vasculitis. 

 

2.1.5  Diagnosis of stroke types
 50 

Stroke is categorized by pathology into 2 groups which are ischemic stroke 

and hemorrhagic stroke. 

 

Ischemic Stroke 

Ischemic stroke is caused by vascular obstruction of both large 

and small vessels in the brain and is classified into 3 subtypes. 

i.) Small arterial occlusion. The occlusion occurs at a vessel of 

a diameter of 1-2 mm. This small vessel is a branch of an artery penetrating into the 

brain or brain stem tissue. The cause of the occlusion is often from hypertension and 

diabetes mellitus that deteriorate the walls of blood vessels leading to stenosis of the 
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lumen and complete occlusion. This process is called lipohyalinosis. As a result of 

this process, surrounding brain volume of 10-20 cc. lacks of blood supply and 

develops lacunar infarction. Because of the small area of infarction, patients do not 

lose consciousness. As lacunar infarction is small, sometimes it does not cause any 

recognized symptoms and sign. If this happens in an important area such as brain 

stem or internal capsule, it causes more disability. 

 ii.) Large arterial occlusion. It starts from the tear of the 

vessel wall with atherosclerotic plaque leading to leak of the plaque substance into the 

local circulation. Then, it stimulates platelets to aggregate and induces coagulation 

cascade to finally develop the blood clot to occlude the blood vessel. Large arterial 

occlusion causes the large area of infarction result in the major neurological deficit 

and sometimes loss of consciousness from brain swelling. In addition, sometimes the 

swollen brains progresses and compress the brain stem from herniation.  

iii.) The occlusion of the blood vessel from a blood clot or 

other tissues such as tumor tissue. It flows with the circulation and lodges to obstruct 

the blood vessel causing the embolic stroke. The occlusion is usually at a large blood 

vessel. However, it can also occur at a small vessel.   

 

Hemorrhagic Stroke  

The common causes of hemorrhagic stroke include the 

following. 

i.) High blood pressure usually causes bleeding in the brain. 

The common positions are at basal ganglion, thalamus, cerebellum and brainstem. 

ii.) Abnormal cerebral blood vessels such as arteriovenous 

malformations and amyloid angiopathy. 

iii.) Overdose of anticoagulant drug use such as warfarin and 

heparin. 

iv.) An accident. 

 

The classification of hemorrhagic stroke according to the 

position of bleeding into 3 groups as follows. 
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a.)  Intracerebral hemorrhage 

b.) Intraventricular hemorrhage (IVH); divided into the 

following. 

b.i) Pure intraventricular hemorrhage called 

primary IVH. 

b.ii) Intracerebral hemorrhage and then rupture 

into ventricle called secondary IVH. 

c.) Subarachnoid hemorrhage (SAH) divided into the 

following. 

c.i) Primary SAH; caused by the rupture of blood 

vessels with the underlying pathology. 

c.ii) Secondary SAH; caused by the rupture of 

blood vessels due to high blood pressure or an accident. 

 

The differentiation of ischemic stroke or hemorrhagic 

stroke  

In case of the hemorrhagic stroke, the sudden bleeding 

increases the intracranial pressure causing headache, nausea, and vomiting. 

Sometimes patient’s loss consciousness. The symptoms are usually related to the high 

blood pressure. If the bleeding is not much, there might not increase the intracranial 

pressure. Relying on the blood pressure may not be accurate as it is also high in 

patients with ischemic stroke.  

Currently, there are special tools and others such as 

computerized tomography of the brain (Cranial CT scan) to help to diagnose more 

accurately and quickly. It is usually performed in everyone with suspected of acute 

stroke. Magnetic resonance imaging (MRI) will detect the abnormalities more 

accurately than the CT scan, but it takes longer time and costs much higher than the 

CT scan. Hence, it is used in cases of necessity. Ultrasound is used to examine the 

carotid artery at the neck to detect the atherosclerosis of the artery at this area.  
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2.1.6  Treatment of stroke 

At present, stroke can be treated by medication or surgery. It is important 

that patients should seek medical advice immediately as possible after symptoms 

onset. If they come to visit a doctor within 3-6 hours, there will be the opportunity to 

receive the effective treatment. The critical period of stroke during 3-7 days of illness 

leading to death. Hence, patients need to be treated in a hospital or under the 

supervision of a doctor closely. This treatment is intended to help patients to relieve 

from the symptoms with the least disability and to prevent the recurrence of stroke. 

 1.  Treatment of ischemic stroke  

There is no treatment to recover the dead brain tissue to 

normal. In case of the temporary lack of the blood supply, the ischemic brain could 

resume to normal function. Hence, the treatment strategy is to increase the cerebral 

blood flow to the ischemic area as much as possible. The treatment strategies can be 

as follows. 

1.1) Maintain adequate blood pressure. Do not reduce 

diastolic blood pressure reduction below 90-100 mmHg because the cerebral 

autoregulation will be impaired. If the blood pressure is too low, the blood circulation 

to the brain will be reduced leading to the expansion of the cerebral ischemic area and 

the progression of the ischemia in the territory which has existing occlusion. This will 

increase the ischemic area.  

1.2) Antiplatelets drug. This is found to reduce the incidence 

rate of dead brain tissue from the temporary lack of blood to the brain and reduce the 

recurrent rate in patients who have existing dead brain tissue. 

1.3) Anticoagulant drug. This is used in patients who has the 

temporary lack of blood to the brain and who has an embolism from other organs. 

1.4) The drugs for reducing the brain swelling. The 

hyperosmolar agent such as mannitol is used to reduce the brain swelling. 

 

2.  Treatment of hemorrhagic stroke  

The treatment aims to prevent the increasing bleeding or 

rebleeding and to reduce the intracranial pressure. The treatment emphasizes on a 

supportive therapy. Common drugs used are as follows.  
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2.1) Antihypertensives drugs for hemorrhagic stroke from 

high blood pressure. It must be used with caution because it can reduce the cerebral 

blood flow.  

2.2) Surgical evacuation of patients with a hematoma which 

compresses the brain. 

2.3) Surgery to drain the cerebrospinal fluid from the 

ventricular system to other body spaces in patients with IVH.  

In conclusion, the treatment of stroke patients aims to reduce the 

symptoms and disabilities, and to prevent the recurrence of the disorder. In ischemic 

stroke patients, the treatment is to increase the cerebral blood flow as much as 

possible. This is by control the blood pressure to the proper level, antiplatelet drugs, 

anticoagulants and hyperosmolar agents in an appropriate case. In hemorrhagic stroke 

patients, the treatment is the best supportive care, prevent rebleeding, and reduce the 

intracranial pressure with medications or surgical intervention.  

 

2.1.7  The nature of the recovery of stroke 
16 

Stroke patient can have better symptoms or functional anilities by 2 

mechanisms.
23 

The first one is a mechanism of neurologic recovery such as the 

decrease in brain edema, and the improvement of cerebral blood flow. This reduces 

the neurological deficits and usually occurs in the first 6 months.
24

 The improvement 

may be the increase in muscle strength or speech ability. The second mechanism is 

from rehabilitation. This is the improvement of the ability despite the remaining 

physical disability.
51-54 

The ability of rehabilitation depends on personality, mental 

status, motivation, the assistance from the social, families and relatives. The majority 

of the patients improve within 3-6 months and the speed of recovery is faster in the 

first 1-3 months.
24,25

 

Generally, the recovery of the patient usually takes time. In patients with 

potential recovery, the recovery usually getting better within 2-3 weeks and will 

gradually recover until they are independent or nearly complete recovery. If the 

symptoms do not improve at the 6
th

 months, patients usually have permanent 

disability which is dependent on the severity of the disease and the physical status of 

the patients.
 55

 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Epidemiology) / 23 

 

2.1.7.1  Neurological recovery
 56

 

Neurological recovery after stroke is different among patients. 

It can be different both in the degree and duration of recovery depending on the size, 

position and severity of the lesions. Some patients can recover up to 80-90% within 1-

2 months. These is a majority of the recovery occurs within 3 months of stroke. After 

6 months, the recovery is slow.
25

 

 

Recovery of stroke is divided into 2 stages. 

1. Acute stage; patients will have the neurological recovery 

naturally if they are treated promptly and properly to improve the cerebral circulation, 

reduce brain edema, and decrease intracranial pressure. This shows by the increase 

ability to move limbs better, improving motor control, improving ability to speak or 

understand the language, and better primary neurological function. Natural recovery 

usually occurs within 1 month after the disease.
24

 

2. After acute stage; patients will recover in their functional 

abilities and  well-being by the natural recovery. This recovery is from the patients’ 

adaptation or being trained to use the other parts of the body to compensate or replace 

the dysfunction organs. This recovery needs a lot of knowledge and skill in 

rehabilitation. 
51,57

 

 

a. Mechanism of neurological recovery 

The mechanism of neurological recovery after stroke is 

divided into 2 processes. 

1. Natural spontaneous recovery; resulting from the 

improvement of the pathology of the brain around the ischemia called the ischemic 

penumbra. This process involves the increase blood flow to the neurons, reduction of 

the brain swelling as well as intracranial pressure, and decreasing the bleeding. This 

takes times around 1-2 weeks.
58

 

2. Recovery from neural plasticity recovery; the unaffected 

neurons modify themselves such as branching of dendrites, unmasking, and 

disachisis. This plasticity results in modification of the structure and function of 

neurons. It is a learning process and time consuming in practicing. Currently, there are 
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certain drugs and various techniques to stimulate the modification of neuronal 

network faster and more efficiently.
59-61

 Rehabilitation has a huge role in the process 

of neural plasticity of the brain such as the attempt to use the weak arm and leg in 

order to neural network by the constraint-induced movement therapy and treadmill 

training with body weight support.
62-64

 

 

b. Recovery of Motor Function 

Most patients will have a similar pattern of recovery as 

follows.
65

 

The arm has the characteristic of prominent flexor synergy. 

Scapula : retraction, depression 

Shoulder      : internal rotation, depression 

Elbow         : flexion, pronation 

Wrist, Finger : flexion 

The leg has the characteristic of prominent extensor synergy. 

Pelvis  : retraction, elevation 

Hip        : adduction, internal rotation 

Knee         : extension 

Ankle  : plantar flexion 

Foot  : inversion 

In ischemic stroke at the middle cerebral artery territory, legs are usually 

recovered faster than arms and hands. Proximal muscles often recover before the 

distal muscles. However, the recovery of motor function may be stopped at any time 

and the recovery usually occurs substantially within 3 months after stroke. 

Patients with a poor prognosis for the recovery of motor function to the 

arms and hands are those with the following characteristrics.
66,67      

 

1. Complete arms paralysis at the beginning 

2. Can not move arms and hands within 3 weeks 

3. The movement in the second part does not follow the first 

part within 1 week 

4. Can not measure to the hand grip strength within 4 weeks 
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c. Recovery of Language and Perception 

Recovery of language and perception occurs at a slower rate 

and require a longer period than motor function. It usually occurs within 3-6 months 

after stroke depending on the type and severity. Patients with fluent aphasia recover 

better than patients with nonfluent aphasia. Comprehension recovers faster and more 

than expression. Patients with anomic or word finding difficulty have the best 

prognosis while patients with global aphasia have the worst prognosis and take the 

longest to recover.
25

 

 

2.1.7.2  Stroke Rehabilitation 
16

 

Rehabilitation is a process that takes time and is divided into 

intervals with a different goal and approach as follows. 

1.)  Rehabilitation in the acute period 

The rehabilitation should be started immediately once the 

diagnosis is made and patients are free from life-threatening conditions. It is 

recommended that evaluation of rehabilitation potential within 24-48 hours after 

hospitalization to determine the clinical symptoms, cause, position, and severity of 

stroke. The role of rehabilitation in this stage is to prevent important complications 

such as deconditioning state. Then, the assessment of social and environmental 

aspects should be done to help treatment and discharge planning. Patients should be 

encouraged to move when the clinical status is stable for 24-48 hours. For those who 

have SAH, the movement should be delayed for 10-14 days to stabilize the symptoms 

because the rebleeding is common at the beginning.  

2.)  Specific rehabilitation  

This type of rehabilitation aims to improve the functional 

abilities of stroke patients suitable for the individual. The patient must be evaluated in 

terms of physical function, mental status, emotional status, communication ability, 

readiness to learn and practice, and motivation. This is to realize the potential of that 

patient and to organize the appropriate program. The rehabilitation in this period can 

be varied depending on the patients and their family. It can be done at home or 

meeting medical personnel for consultation sporadically or practicing in a hospital as 

an outpatient or inpatient cases. The training center could be a hospital or a 
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rehabilitation center. Patients who have many medical problems should be taken care 

and received the training in a hospital. 

3.)  Life time rehabilitation  

The discharge from a hospital or the end of the rehabilitation 

training program at the health service is not the end of the specific rehabilitation but it 

is the start of a new life of a stroke patient. Patients return to outside world with the 

same or change of the social role. They need to adapt themselves and might find more 

problems in living in their real world. Hence, the health care professionals should 

make an appointment for patients to come back for reassess or recounselling 

periodically especially in the first year. This is to help patients to maintain the ability 

level they have got from the rehabilitation and even to improve their capacity. It is 

reported that the rehabilitation can be helpful even if it is an old a stroke occurring 

several years ago. In the assessment, the assessors should be focus on the physical 

condition, recognition, emotion, role and their social adaptation. 

 

2.1.8  Factors affecting the recovery from stroke 
20

 

1.)  Pathological factors; it is found that the location of the pathology is 

critical to the recovery of muscles as follows.
68 

a. The possibility of recovery of arm muscles reduce 

consecutively in the following order of lesions: lesions of the motor cortex, corona 

radiata and posterior limb of internal capsule (PLIC). The PLIC is the conjunction of 

corticospinal tracts from the primary motor area (M1). 

b. Patients with the lesions at the premotor area will have the 

recovery of arm muscles less than those without such lesions. 

2.) Clinical factors affecting the recovery of muscle power, for example, 

the severity of the disease in early stages.
69,70

 Besides, other clinical factors include a 

history of stroke in the past, diabetes mellitus and peripheral artery disease.
67 

Some 

studies found that age, heart disease and prior history of vascular dementia had a 

major impact on mortality and recurrence of stroke after 1 year.
71 

Besides, it was 

found that it took time at least 6 months in recurrence stroke to recover to an 

independency state which was longer than that for the first stroke about 3 months.
72 

Recurrent stroke is also an important factor to predict poor outcomes in the long term 
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(5 years), for example, the loss of performance, the need to be taken care of in a 

nursing home or even death.
73 

3.) Therapeutic factors; The rapid and proper treatment suitable for the 

pathophysiology of the changes in each period of stroke is important to the recovery 

of muscle power. The use of recombinant tissue plasminogen activator therapy as 

indicated, providing adequate and appropriate food and fluid as well as the 

appropriate treatment of high blood pressure
74

 and prevention of the potential 

complications, early rehabilitation
75

 all affect the recovery of muscle power. 

 

2.1.9  Prognosis of stroke
 20

 

The prognosis of stroke is good if there is blood supply to the ischemic 

area, less compression of the brain by the hematoma, and reduction of the brain 

swelling. Therefore, the prognosis depends on the following factors.  

1. Age; a younger patient predicts better outcome than an 

older patient 

2. Cause of the disease; hemorrhagic stroke patients who 

receive the prompt treatment have better recovery than ischemic stroke patients. If 

there is only little obstruction, the prognosis is better than those with massive 

obstruction. The occlusion of the extracranial artery has the better prognosis than the 

intracranial arterial occlusion.  

3. The size of the lesion; if the lesion are large, the 

opportunity to recover is small. 

4. The location of the lesion; if the lesion is at the cortex, the 

prognosis is worse than that at the brain stem because the lesion in the cortex destroys 

a part that helps optimizing the brain function. The lesion on the non-dominant 

hemisphere usually have a worse prognosis than the lesion on the dominant 

hemisphere because the non-dominant hemispheric lesion often causes patients to be 

disoriented to time, place and person and to neglect the opposite body and limbs. This 

is an obstacle for the rehabilitation and performing self-care. 

In conclusion, the prognosis of stroke depends on age of the patient, cause 

of the disease, size and location of the lesions. 
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2.1.10  Complications of stroke  

Patients who have chronic illness and lack of availability of care by 

caregivers can lead to various complications. The common complications are as the 

following. 

1. Pressure ulcer; the major cause of pressure ulcer is the 

pressure, especially the tissue between bony prominence and the compressing surface. 

It can also be from the friction. Other factors that promote pressure ulcers are the 

restricted movement, loss of sensation, blood flow reduction, malnutrition, swelling, 

and infection, etc. The most common site of pressure ulcers is the weight-bearing area 

of the body, such as, coccyx, elbow, scapula, occiput, ear pinna, hip, knee, heel, and 

ankle.  

2. Joint contracture; as there is no movement of the joint, 

some changes develop such as the fascia and tendon near the joint being stiff and 

contracted reduction of the synovial fluid or calcium deposition at the joint.  

3. Pneumonia; due to the aspiration or regurgitation of food 

from swallowing disorders, the weakness of accessory respiratory muscles and 

diaphragm or bronchial secretion, the patients might develop pneumonia.  

4. Urinary tract infection (UTI); it is caused by the urinary 

retention, the position of urine bag being higher than urinary bladder level in patients 

with urinary catheter, the dried blood or mucous at the exit of line, or from the 

irritation of urinary bladder from the movement of urinary catheter.  

5. Other complications; for example, constipation, urinary 

incontinence, enuresis, urinary stone, foot and leg deformity, osteoporosis and fragile 

bone.  

 

2.1.11  Effect of stroke on the patient and families 

Morbidity of stroke patients occurs from the pathology of brain which 

causes the changes to body systems. This change depends on the severity and 

associated risk factors which cause the effect, as follows. 

1. Physical impact; when there is brain ischemia, the affected brain lose its 

functions. The duration of this functional loss and recovery depends on the duration of 

cerebral ischemia and location of brain lesion. Stroke patients with the left 

http://www.google.co.th/search?q=%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B8%B4%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%94%E0%B8%B4%E0%B8%99%E0%B8%9B%E0%B8%B1%E0%B8%AA%E0%B8%AA%E0%B8%B2%E0%B8%A7%E0%B8%B0+(UTI)&hl=th&newwindow=1&tbs=clir:1,clirtl:en,clirt:en+Urinary+tract+infection+(UTI)&sa=X&ei=YZmFTKD4Lo3mvQOc8ZG8BA&ved=0CCoQ_wEwCg
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hemispheric lesion have right limb weakness or paralysis, disorders of speech, 

aphasia, dysarthria, inabilities to read and write, cognitive and memory impairment. 

Stroke patients with right hemispheric lesion have left limb weakness or paralysis, 

memory impairment, behavior, emotion, perception of body position, neglect and 

inattention, and impairment in estimating distance. These impairments usually causes 

movement problems, perception of sensory modalities, loss of self control leading to 

the inability of patients to take care themselves, to carry out daily activities, inability 

to sit and stand, speech problem, chewing and swallowing problems, and bowel and 

bladder control problems. As a result, patients lack the potential to live by themselves, 

loss of independence, depend on others for activities of daily living.
76

 Also, the ability 

to perform everyday activities decreases in both short and long terms.
77,78

 

2. Psychosocial impact; when there are physical impact to patients, they 

loss of self esteem and the self-confidence. This could lead to depression. Mental and 

emotional impacts are most common to the patient.
79,80

 The symptoms are social 

withdrawal, desperate, angry, aggression, and irritability. 
81

 

3. The impact on the family; when a family member suffers 

from stroke and their families have been affected. Family members of patients often 

have reduced quality of life
 82 

and there is more stress.
 83 

Long-term care for patients 

will lead to reduce quality of life of caregivers.
 84 

However, family need to change the 

roles and life style to take care the patients. Family is important social support in 

rehabilitation and returning to patients’ society. Family has to help patients return to 

their original state as much as possible including physical function, self esteem and 

social role of the patients. 

 

 

2.2  Assessment of the functional abilities of stroke patients        

 

2.2.1 The Modified Rankin Scale (mRS): It was created by John 

Rankin
85-87

 and translated into Thai by Prasat Neurological Institute, Department of 

Medicine, Ministry of Public Health.
88

 It is common tool used to measure abilities 

after stroke and is accepted worldwide.
89

 Clinical trial use of the mRS is global and 

often used by research nurses and professions allied to medicine.
90

 A systematic 
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review of modified Rankin Scale reliability studies, which also found reliability of 

mRS was 0.95. Overall reliability of mRS was 0.90 in traditional mRS and 0.87 in 

structured interview.
91

 The scoring 0-6 is based on the level in the loss of abilities as 

follows. 

0 =   No symptoms 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; requiring some help, but able to walk without  

assistance 

4 =   Moderately severe disability; unable to walk without assistance and  

unable to attend to own bodily needs without assistance 

5 =   Severe disability; bedridden, incontinent and requiring constant  

nursing care and attention     

6    =   Dead 

 

2.2.2 The Barthel Index (BI): It was developed by Mahoney FI and 

Barthel D 
92

 and translated into Thai by Prasat Neurological Institute, Department of 

Medicine, Ministry of Public Health.
88

 It is a measurement tool for stroke patients 

which is worldwide accepted.
93

 Evidence suggests that the BI is a valid measure of 

activities of daily living. The sensitivity to change is limited at extremes of disability 

(floor and ceiling effects), and reliability of the standard BI assessment is acceptable.
 

94
 For BI, internal consistency has been described as good (α=0.80–0.89)

 95,96
 to 

excellent (α=0.93).
97

 Barthel index is graded according to level of self-care activities 

by observing and asking the patient to assess progression in self-care and mobility of 

stroke patients. It consists of 10 activities including, grooming, bathing, dressing, 

feeding, bladder, bowels, toilet use, transfers (bed to chair and back), mobility (on 

level surfaces), and stairs. The possible scores range from 0-100. Patients who have a 

lower score indicate that they need to the help in daily life more than those who have 

a higher score. It is categorized by functional ability to different levels as follows.  
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0-20     mean Very severity disabled 

25-45  mean Severity disabled  

50-70  mean Moderately disabled  

75-95  mean Mildly disabled  

100  mean Physically independent but not normal or social  

independent 

1. Grooming  

0      =  needs to help with personal care 

5      =  independent face/hair/teeth/shaving (implements provided)  

2. Bathing 

0      =  dependent 

5      =    independent (or in shower) 

3. Dressing 

0      =  dependent 

5      =  needs help but can do about half unaided 

10    =  independent (including buttons, zips, laces, etc.) 

4. Feeding 

0      =    unable 

5      = needs help cutting, spreading butter, etc., or requires modified 

diet  

10    =  independent 

5. Bladder 

0      =  incontinent, or catheterized and unable to manage alone 

5      =  occasional accident 

10    =  continent   

6. Bowels 

0      =  incontinent (or needs to be given enemas)  

5      =  occasional accident 

10    =  continent   

7. Toilet use 

0      =  dependent   

5      =  needs some help, but can do something alone  



Sujittra  Duangjit  Literature Review  / 32 

 

10    =  independent (on and off, dressing, wiping) 

8. Transfers (bed to chair and back) 

0      =  unable, no sitting balance 

5      =  major help (one or two people, physical), can sit 

10    =  minor help (verbal or physical) 

15    =  independent 

9. Mobility (on level surfaces) 

0      =  immobile or ambulate < 50 yards 

5      =  wheelchair dependent, including corners, > 50 yards 

10    =  walks with help of one person (verbal or physical) > 50 yards 

15    =  independent (but may use any aid; for example, stick) > 50  

yards 

10. Stairs 

0      = unable 

5      = needs help (verbal, physical, carrying aid) 

10    = independent 

 

2.2.3 The National Institutes of Health Stroke Scale (NIHSS) for 

stroke patient. It was created by Thomas G. Brott
 98 

and was translated into Thai by 

Yongchai Nilanont Et al.
99

 This tool is used to measure the neurological deficits 

which has been accepted as a good predictor for long term clinical outcomes.
100,101

 It 

was found that the deficit levels as measured by the NIHSS within 24 hours after 

stroke can predict exactly the place for treatment after the acute stage.
89

 Additionally, 

the NIHSS evaluation is useful in assessing the severity of symptoms, assist in 

monitoring the treatment and can predict the clinical outcome. Patients with higher 

scores have more severe deficit than patients with lower scores. The Thai version of 

NIHSS is valid for assessing acute stroke severity. Spearman rank correlation 

coefficients between the initial NIHSS-T score versus initial MRI lesion volume and 

mRS at 3 months were 0.53 and 0.69 with a p-value of 0.002 and <0.001 respectively. 

Intra-observer reliability demonstrated high correlation of 0.98, 0.98, 0.96, 0.98, 0.90 

and 0.98 for 2 stroke fellows, 2 internists and 2 stroke nurses respectively. Inter-

observer reliability between 6 raters was excellent of 0.99, 0.98 and 0.99 respectively. 

http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html


Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Epidemiology) / 33 

 

The scale is used to assess acute stroke severity when administered in a Thai-speaking 

setting by trained healthcare professionals.
99

 The NIHSS assessment is used to assess 

various domains, a total of 11 domains, including level of consciousness, best gaze, 

vision, facial palsy, motor function of the arm, motor function of the leg, limb ataxia, 

sensation, best language, dysarthria, extinction and inattention, etc.
102

 A total of 42 

scores by the scoring is as follows.   

0     mean No stroke 

1-4  mean Minor stroke 

5-14  mean Moderate stroke  

15-20  mean Moderate / severe stroke  

21-42  mean Severe stroke 

1a.  Level of conciousness 

0     = Alert; keenly responsive 

1     = Not alert; but arousable by minor stimulation to obey, answer,  

or respond 

2     = Not alert; requires repeated stimulation to attend or is obtunded 

3     = Responds only with reflex motor or autonomic effects or totally  

unresponsive, flaccid, and areflexic 

1b.  LOC Questions  

0    = Answers both questions correctly 

1    = Answers one question correctly 

2    = Answers neither question correctly 

1c.  LOC Commands  

0    = Performs both tasks correctly 

1    = Performs one task correctly 

2    = Performs neither task correctly 

2.  Best  gaze  

0    = Normal 

1    = Partial gaze palsy 

2    = Forced deviation, or total gaze paresis not overcome by the  

oculocephalic maneuver 
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3.  Visual 

0    = Normal 

1    = Partial hemianopia 

2    = Complete hemianopia 

3    = Bilateral hemianopia (blind including cortical blindness) 

4.  Facial palsy 

0    = Normal symmetrical movements 

1    = Minor paralysis (flattened nasolabial fold, asymmetry on  

smiling) 

2    = Partial paralysis (total or near-total paralysis of lower face) 

3    = Complete paralysis of one or both sides 

5a.  Left motor arm   

0    = No drift; limb holds 90 (or 45) degrees for full 10 seconds 

1    = Drift; limb holds 90 (or 45) degrees, but drifts down before full  

10 seconds 

2    = Some effort against gravity 

3    = No effort against gravity; limb falls 

4    = No movement 

UN  = Amputation or joint fusion 

5b.  Right motor arm  

0    = No drift; limb holds 90 (or 45) degrees for full 10 seconds 

1    = Drift; limb holds 90 (or 45) degrees, but drifts down before full  

10 seconds 

2    = Some effort against gravity 

3    = No effort against gravity; limb falls 

4    = No movement 

UN  = Amputation or joint fusion 

6a.  Left motor leg  

0    = No drift; leg holds 30-degree position for full 5 seconds 

1    = Drift; leg falls by the end of the 5-second period but does not  

hit bed  

2    = Some effort against gravity 
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3    = No effort against gravity; leg falls to bed immediately 

4    = No movement 

UN  = Amputation or joint fusion 

6b.  Right motor leg   

0    = No drift; leg holds 30-degree position for full 5 seconds 

1    = Drift; leg falls by the end of the 5-second period but does not  

hit bed  

2    = Some effort against gravity 

3    = No effort against gravity; leg falls to bed immediately 

4    = No movement 

UN  = Amputation or joint fusion 

7.  Limb Ataxia 

0    = Absent 

1    = Present in one limb 

2    = Present in two limb 

8.  Sensory 

0    = Normal 

1    = Mild-to-moderate sensory loss 

2    = Severe to total sensory loss 

9.  Best Language 

0    = No aphasia; normal 

1    = Mild-to-moderate aphasia 

2    = Severe aphasia 

3    = Mute, global aphasia; no usable speech or auditory  

comprehension 

10.  Dysarthria 

0    = Normal 

1    = Mild-to-moderate dysarthria 

2    = Severe dysarthria 

UN  = Intubated or other physical barrier 

11.  Extinction and Inattention 

0    = No abnormality 
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1    = inattention or extinction to bilateral simultaneous stimulation in  

one of the sensory modalities 

2    = Profound hemi-inattention or extinction to more than one  

modality 

 

2.2.4 Glasgow Coma Scale (GCS): created by Graham Teasdale and 

Bryan J. Jennett.
103,104

 It was translated into Thai by Preecha Siritongtaworn and 

Somsak Pongprasert.
105

 The GCS was used accurately by experienced and highly 

trained users. The reported reliability was 98.6 - 100% among experienced nurses, 

94.3 - 96.2% among new graduates and 77.3 - 100% among groups of student nurses.
 

106
 The interrater reliability for the GCS was good (kw=0.738). The GCS are able to 

predict in-hospital morbidity and poor outcome at the end of hospitalization.
107

 It is 

used to assess the level of consciousness by evaluating the best reaction to 3 forms of 

a stimuli i.e. eye opening, verbal response, and motor response. The scoring of the 

level of response to stimuli in the possible maximum score of 15 is as follows.   

3-8  mean Severe; response to stimuli in the possible minor 

9-12  mean Moderate; response to stimuli in the possible moderate 

13-15  mean Mild; response to stimuli in the possible high  

Eye opening (E) 

1    = None; Even to supra-orbital pressure  

2    = To pain; Pain from sternum/limb/supra-orbital pressure 

3    = To speech; Non-specific response, not necessarily to command 

4    = Spontaneous; Eyes open, not necessarily aware   

Verbal response (V) 

1    = None; No verbalization of any type 

2    = Incomprhensible; Moans/groans, no speech 

3    = Inappropriate; Intelligible, no sustained sentences 

4    = Confused; Converses but confused, disoriented   

5    = Oriented; Converses and oriented 

Motor response (M)  

1    = None; To any pain; limbs remain flaccid 

2    = Extension; Shoulder adducted and shoulder and forearm  
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internally rotated 

3    = Flexor response; Withdrawal response or assumption of  

hemiplegic posture 

4    = Withdrawal; Arm withdraws to pain, shoulder abducts  

5    = Localizes pain; Arm attempts to remove supra-orbital/chest  

pressure 

6    = Obeys commands; Follows simple commands 

 

2.2.5 The World Health Organization Quality of Life (WHOQOL)–

Bref–Thai: created by the World Health Organization.
108

 It was translated into Thai 

by Suwat Mahatnirunkul, et al.
109

 The assessment tool was developed from the World 

Health Organization Quality of Life-100 to evaluate a mental habit which is rooted in 

cultural, social and environment; by focusing on the perceived quality of life of stroke 

patients. WHOQOL-Bref-Thai reliability was 0.8406 and validity was 0.6515 which 

are comparable to the WHOQOL-100 in Thai language and it is officially recognized 

by the WHO.
109

 It consists of 4 components i.e. physical health, psychological, social 

relations and environmental domains It includes 26 questions with a possible scores of 

26-130. 

To rate of the WHOQOL–Bref–Thai–26 score; all questions have a 

positive meaning in 23 items and a negative meaning in 3 items which are the 2
nd

, 9
th

 

and 11
th

 items. Each item has the estimated 5 level scale. 

Group 1; 3 questions  have a negative meaning and each question has the 

scoring as follows 

Never  5    score 

Little  4    score 

Moderate 3    score 

Very  2    score 

Most  1    score 

Group 2; 23 questions have a positive meaning and each question has the 

scoring as follows 

Never  1    score 

Little  2    score 
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Moderate 3    score 

Very  4    score 

Most  5    score 

Interpretation WHOQOL–Bref–Thai, the total scores range of 26–130 

points. When the total score of all respondents can be compared with normal criteria.   

26 – 60 scores mean     poor quality of life 

61 – 95 scores mean     moderate quality of life 

96 – 130 scores     mean     good quality of life 

 

Table 2.3 The quality of life scores are separated into domains 

 

Domains 
Poor                     

quality of life 

Moderate                     

quality of life 

Good     

quality of life 

1. Physical domain  

2. Psychological domain 

3. Social relationships domain 

4. Environment domain 

7-16 

6-14 

3-7 

8-18 

17-26 

15-22 

8-11 

19-29 

27-35 

23-30 

12-15 

30-40 

Quality of life scores 26-60 61-95 96-130 

 

Physical domain: items 2,3,4,10,11,12,24 

Psychological domain: items 5,6,7,8,9,23 

Social relationships domain: items 13,14,25 

Environment domain: items 15,16,17,18,19,20,21,22 

 

 

3.  Relevant research 

The study regarding factors affecting level of functional abilities after 

stroke reveal the following findings.
110-112

   

Age; the elderly stroke patients usually have lower level of 

functional abilities than younger patients since there are many underlying diseases 

and physical defects from those diseases. 
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The severity of disease; it is found that bilateral hemispheric 

lesions or severe disease leading to cognitive impairment, urinary and fecal 

incontinence longer than 3-4 weeks, flaccid paralysis longer than 2 months, impaired 

sitting balance, low level of functional abilities, or previous stroke are all associated 

with poor rehabilitation results.  

Some associated neurological deficits are the hindrance for 

patients to learn to the self-care skills. These deficits are the impairment of the 

perception, hemi-neglect of the body and environment, severe aphasia, and major 

depression.   

Some underlying diseases are the risk factors for recurrent 

stroke and affect the mortality rate. These underlying diseases are myocardial 

infarction and other heart diseases, diabetes mellitus, hypertension, and 

hyperlipidemia.  

Stroke, once develop, results in neurological symptoms. Patients often 

have symptoms immediately but it takes quite a long time to recover. If they received 

appropriate care since the beginning, the mortality rate and disability will be 

substantially reduced and sometimes can return to normal life.
113

 The recovery is 

usually gradual depending on the size, position, type and severity of lesions.
114

 In 

addition, it also depends on age of patients, areas of brain tissue death and treatment 

of other diseases that causes stroke.
115

 

The study found that, in the first month, 85 per cent of ischemic stroke 

patients survived while survival rate for hemorrhage stroke patients was 20-52 per 

cent.
116,117

 Patients who are unconscious at the beginning have poor prognosis because 

there are likely to have bleeding in the brain or large ischemic brain lesions associated 

with cerebral edema. Patients who have a small area of brain ischemia called a 

lacunar infarct or the motor function deficit only
118

 usually have the neurological 

recovery within 2-3 days to normal or nearly normal within a week. However, in 

patients who have a large lesion, the recovery of the neurological function may be a 

little or none despite full rehabilitation.
114

 This finding is consistent with the study 

that patients with the NIHSS on admission less than 10 will have a good prognosis in 

60-70 per cent on follow-up at 1 year. On the contrary, patients with the NIHSS 
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greater than 20 indicating severe symptoms will have a good prognosis only in 4-16 

per cent. 
119

 

A study which follow 5,017 stroke patients for a period of 3 months found 

that stroke patients have a mortality rate of 9.4 per cent. In addition, 33 per cent of 

patients had moderate or severe disability and needed help in carrying out daily 

routine activities. The remaining 57 per cent had mild disability or complete 

recovery.
120

 The study at Chulalongkorn hospital on follow-up stroke patients for 1 

year found that stroke patients had a mortality rate of 10 per cent, 32 per cent of 

patients had severe disability and 58 per cent of patients had mild disability or 

complete recovery.
 121

 

The study found that, 48-58 per cent of stroke patients can return to their 

independency in self-care.
122

 At the end of the first week, 17 per cent of patients have 

no residual muscle weakness and 31 per cent of patients have weakness of the limbs. 

On follow-up at 6 months, the ratio of those who have no weakness increases to 47 

per cent while 9 per cent of the patients remain substantially weak. Patients who have 

weakness of the limbs at the end of three weeks have no recovery to normal after 6 

months.
123  

  

Moreover, the study also showed that only 9 per cent of the patients with 

complete paraplegia at the beginning will recover in hand function. If patients still can 

not move their arm and hand, or can move some parts of the arm but can not move the 

other parts, they are unlikely to recover. However, if the patients partially recover in 

the hand function, 70 per cent of them will have good recovery.  Patients with a good 

recovery in hand function usually recover within 3 months after stroke.
66,124

 

Approximately 75-85 per cent of stroke patients can recover and are able to walk with 

or without a cane or a walker.
125

 This is consistent with the findings that 54-80 per 

cent of patients can walk within 3 months after stroke.
126

 

The study also found that stroke patients often have better quality of life 

within 18 months.
127 

Men had quality of life, both in physical domain and 

psychological domain better than women.
128 

Patients who had anxiety and depression 

had quality of life lower than patients without these conditions. Women had more 

anxiety than men.
129

 The psychological domain of the quality of life of stroke patients 

living in rural and urban areas of the Northeastern region of Thailand is not 
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different.
130

 This was similar to the study showed the quality of life of stroke patients 

increase at 1 month and 3 month after stroke, except for the social relationship 

domain and psychological domain are not different.
131

 

The study found that stroke patients were often married, completed 

primary education, and had children as primary caregivers. Stroke patients have 

abilities to perform daily routine activities and care of themselves very well. As a 

result, they have a chance to recover from the disease better.
132

 

In term of the Barthel index, the score at 3 months after onset had a higher 

mean than that at 2 weeks after onset which reflected the functional recovery.
133

 

Moreover, a number of  studies also showed that  stroke patients who had 

high Glasgow Coma Scale  indicating  the almost normal function of the brain had a 

better recovery from  stroke in the activities of daily routine than those have moderate 

to low Glasgow Coma Scale.
133 

This was similar to other studies, which also showed 

that the conscious change of  patients on admission assessed by Glasgow Coma Scale 

correlated with the ability to perform daily routine activities at 3 months after onset
 103

 

and able to predict the prognosis or identify  the factors that caused the disease.
 134

 

 



Sujittra  Duangjit  Materials and Methods  / 42 
 

 

CHAPTER  III 

MATERIALS AND METHODS 

 

 

This chapter describes the research methodology used in this study. It 

includes research design, study population, sample size, research instrument, data 

collection and data analysis. 

 

 

3.1   Research design 

This study is a prospective cohort study design.  

 

 

3.2   Study population and setting 

The population used in this study is stroke patients who received a 

diagnosis confirmed by a doctor and were admitted in Saraburi hospital since 

December 23, 2010 to August 31, 2011. 

 

Inclusion criteria: 

1. Patients aged 18 years and over. 

2. Patients received diagnosis of ischemic stroke or hemorrhagic stroke 

confirmed by a doctor.  

3. In case of patients with disorders of consciousness or communication 

caused by stroke, there must be caregivers who were able to be interviewed. In case of 

patients and caregivers having trouble reading and writing, the researcher read or 

complete the record. 

4. Patients voluntarily participate in this study. 
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      =    

Exclusion criteria: 

1. Patients received diagnosis head injuries, tumors, central nervous 

system infections and transient ischemic attack (TIA). 

2. Stroke patients who received recombinant tissue plasminogen activator  

(rtPA) therapy. 

3. Prior stroke. 

4. Patients with underlying psychotic disorders and mental disorders. 

5. Patients who cannot follow-up the illness either by phone or interview 

the history while they are receiving treatment in a hospital and after discharge from 

the hospital. 

6. Patients have an in-hospital stroke 

 

 

3.3   Sample size  

Estimated sample size was calculated from the formula to compare two 

proportions (sample size of each group). 

 

        {u√ [1(1 - 1) + 0(1 - 0)] + v√ [2(1 - )]}2  

                                             (1 - 0)
2    

Where 

 1 + 0  

                                         2    

n  =    sample size 

1 =    proportion of stroke patient who did not receive recombinant  

  tissue plasminogen activator therapy and arrived at a hospital  

  within 4.5 hours of symptom onset, with the mRS 0,1 in  

  discharge at Saraburi hospital, equal to 0.35 15 

0 =    proportion of stroke patient who did not receive recombinant  

  tissue plasminogen activator therapy and arrived at a hospital  

  after 4.5 hours of symptom onset, with the mRS 0,1 in  

  discharge at Saraburi hospital, equal to 0.15 15 

n      =   
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      =    

u =    one-sided percentage point of the normal distribution  

  corresponding to 100% - the power  e.g. if power = 80%,  

  u = 0.84 

v =    percentage point of the normal distribution corresponding to 

  the (two-sided) significance level  e.g. significance level = 5%,             

  v = 1.96 

 
       {0.84√ [0.35(1 – 0.35) + 0.15(1 – 0.15)] + 1.96√ [2(0.2)(1 – 0.2)]}2  

                                      (0.35 – 0.15)2    

Where 

0.35 + 0.15  

                                            2    

          n       =    73 

 

The estimated sample size of each group required for this study was 73 

cases. 

This study expected that the studied participants might drop out of about 

25% at 3 months and the data would not be complete. Hence, the researcher increased 

a number of estimated sample size 25% from the calculation to the actual sample size 

of 97 cases per group. 

 

 

3.4  Sampling method. 

 This study used the purposive sampling method. Patients who received a 

diagnosis of stroke confirmed by a doctor and were admitted in Saraburi hospital with 

characteristics eligible to inclusion and exclusion criteria were invited to participate 

this study. Only 19.1% of stroke patients who receive rtPA were excluded during the 

data collection.15 The participants was divided into 2 groups according to the period 

of time that stroke patients arrived at a hospital after symptom onset. There were 97 

cases in each group. The purposive sampling was used to recruit stroke participants 

who did not receive rtPA.  

  

n      =   
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1. There were 97 stroke patients did not receive rtPA who arrived at a 

hospital within 4.5 hours of symptom onset.  

2. There were 97 stroke patients did not receive rtPA who arrived at a 

hospital after 4.5 hours of symptom onset.  

All eligible subjects gave their informed consent, and the study was 

approved by Siriraj Institutional Review Board. 

 

 

3.5  Research instrument 

The study instrument is a case record form consisting of seven-part 

questionnaire. 

Part  I      The patients’ general characteristics comprised 10 items, including sex, 

age, marital status, status in family, education level, occupation, caregiver, 

functional ability before stroke, effect of stroke on work,  and cost of 

treatment. The patient or caregiver recorded the questionnaires by 

themselves.  

Part  II      Characteristics of stroke and risk factors comprised 7 items, including 

severity of stroke, type of stroke, location of stroke lesion or hemiplegic, 

risk factors of stroke, knowledge about  risk factors for stroke, knowledge 

about the care and treatment of stroke patients, and the period of time 

when stroke patients arrived at a hospital after the symptom onset. This 

part was filled in by the researcher.  

Part III Modified Rankin Scale (mRS) is an instrument for ability assessment in 

performing daily activities. It is divided into 6 levels according to the 

functional loss. This part was filled in by the researcher. 

Part  IV The Barthes Index (BI) is an instrument for the assessment of self-care 

abilities and the mobility of stroke patients comprising 10 items of 

activities, for example, grooming, bathing, dressing, feeding, bladder, 

bowels, toilet use, transfers (bed to chair and back), mobility (on level 

surfaces) and stairs, with a possible total of 100. This part was filled in by 

the researcher. 
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Part  V The National Institutes of Health Stroke Scale (NIHSS) is an instrument 

for the assessment of neurological signs of stroke patient which is 

composed of 11 the items, for example, level of consciousness, best gaze, 

visual, facial palsy, motor arm, motor leg, limb ataxia, sensory, best 

language, dysarthria, extinction and inattention, etc. The maximal possible 

score is 42. This part was filled in by the researcher. 

Part  VI Glasgow Coma Scale (GCS) is an instrument for the assessment of 

conscious change in stroke patients, for example, eye opening, verbal 

response and motor response. It is scored according to level of best 

response to stimuli. The possible scores range between 3-15. This part was 

filled in by the researcher. 

Part  VII The World Health Organization Quality of Life (WHOQOL)–Bref–Thai  

consists of 4 components which are physical domain, psychological 

domain, social relationship domain, and environmental domain. It consists 

of 26 questions and has a possible scores of 26-130. This part was filled in 

by the researcher. 

 

 

3.6  Data collection 

 The study period used in data collection were from December 23, 2010 to 

August 31, 2011. The questionnaire was filled in by the patients or caregivers. The 

researcher filled in the data from medical records. The patients and caregivers were 

interviewed twice. The first time was when they were admitted at an inpatient ward of 

Saraburi hospital after receiving a diagnosis of stroke confirmed by a doctor. The 

second interview was after 3 months of stroke onset by 15-minutes telephone 

interview. In case of being not able to contact the patients by telephone, the 

questionnaire was sent out to their contact address. The second time interview 

included only specific information in the part III, IV and VII. They comprised 

modified rankin scale (mRS), the Barthel index (BI) and the World Health 

Organization Quality of Life (WHOQOL)–bref–Thai. The questionnaire on the first 

and the second time were the same. 
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3.7  Data analysis 

 

    Primary Outcome       Variable       Statistics 

Characteristics  Categorical Data  Frequencies,  Percentage  

     description  Numerical Data  Mean,  Standard Deviation,   

     of data      Median, Interquartile Range  

mRS   Categorical Data   2 groups Chi-square test 

Barthel index  Categorical Data   2 groups Chi-square test 

NHISS   Categorical Data   2 groups Chi-square test 

Glasgow Coma scale Categorical Data   2 groups Chi-square test 

Predicting recovery Numerical Data     Multivariate Regression Analysis 

 

    Secondary Outcome     Variable       Statistics 

WHOQOL  Categorical Data   2 groups Chi-square test 

     Bref-Thai 
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Flow chart of stroke patients in study 
 
 
 
 
 
 
 
 

Figure 3.1  Flow Chart of stroke patients in study 

Interview by asking the patient or caregiver. Data from  

medical records were recorded by the researcher. 

Interview by asking the patient or caregiver by 

telephone. For those who cannot be contacted by phone, 

the questionnaire was sent to the patients’ address

Collection and analysis     
of the data 

Stroke patients 
Exclusion criteria: 
 
1. Patients received other diagnosis e.g. injuries, tumors, central 

nervous system infections and transient ischemic attack 

(TIA). 

2. Stroke patients who received recombinant tissue plasminogen 

activator therapy 

3. Prior stroke. 

4. Underlying psychotic disorders and mental disorders 

5. Patients can not follow- up for the illness either by phone,  or 

interview the history while receiving treatment in a hospital 

and after discharge from the hospital. 

6. Patients have a stroke treatment in a hospital. 

Sample size 

Inclusion criteria: 
 

1. Patients aged 18 years and over. 

2. Patients received diagnosis of ischemic stroke or hemorrhage stroke confirmed by a doctor.  

3. In case of patients with disorders of consciousness or communication caused by stroke, there 

must be caregivers who were able to be interviewed. In case of patients and caregivers having 

trouble reading and writing, the researcher read or complete the record. 

4. Patients voluntarily participate in this study. 

 

Stroke patients arriving at a hospital 

within 4.5 hours of the symptom onset 

Stroke patients arriving at a hospital 

after 4.5 hours of the symptom onset 

Second times 
assessment 
after treatment 
for 3 months. 

First time 
assessment               
on admission   
as an inpatient. 

Conclusion 
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Figure 3.2  Diagram of stroke patients in study 
 
 

Total Stroke Patients 
196 cases 

Die from other 
causes 2 cases 

Stroke Patients 
194 cases 

Missing group 
21 cases 

Complete group 
173 cases 

≤ 4.5 hours of the 
symptom onset  

88 cases 

> 4.5 hours of the 
symptom onset  

85 cases 

Survivor  
80 cases 

Death  
8 cases 

Survivor  
79 cases 

Death  
6 cases 
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CHAPTER  IV 

RESULTS 

 

 

The results are described in the following topics: baseline characteristics of 

stroke patients, characteristics of factors, functional abilities, QOL score and predictor 

of recovery of functional abilities after treatment for 3 months. 

 

 

4.1   Baseline characteristics of stroke patients 

 

4.1.1 Baseline characteristics of study subjects comparing patient with 

complete follow-up and missing groups 

A total of 196 patients met the inclusion criteria were recruited between 

December 23, 2010 and August 31, 2011. There were 2 patients died from other 

causes during the study period. However, 173 patients were able to complete the 

questionnaires or interviewed at 3 months after treatment and 21 patients were 

dropped from the study because of incorrect address and telephone number. The 

characteristics of subjects are shown in Table 4.1 

 

Table 4.1  Baseline characteristics of study subjects  

 

Characteristics 

Complete 

follow-up group 

(N = 173) 

Missing Group 

(N = 21) 
p-value 

Female Sex (N, %)  

Mean age (yr) ± SD  

     Range 

53 (30.6) 

61.5 ± 13.3 

27-90 

9 (42.9) 

60.9 ± 17.1 

30- 83 

.322 

.840 
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Table 4.1  Baseline characteristics of study subjects (continued) 

 

Characteristics 

Complete 

follow-up group 

(N = 173) 

Missing Group 

(N = 21) 
p-value 

Marital status (N, %)   

     Single   

     Married   

     Widow   

     Divorce/Separated   

Status in family (N, %)   

     Head of family   

     Member of family   

     Residents   

Living status alone (N, %)  

     Yes  

     No   

Education level (N, %)   

     No study             

     Primary school   

     Secondary school   

     Diploma   

     Bachelor degree         

Occupation (N, %)   

     Farmer    

     Labor   

     Government officer   

     Retired   

     State enterprises   

     Private organization   

     Business   

 

8 (4.6) 

120 (69.4) 

30 (17.3) 

15 (8.7) 

 

114 (65.9) 

27 (15.6) 

32 (18.5) 

 

12 (6.9) 

161 (93.1) 

 

14 (8.1) 

122 (70.5) 

24 (13.9) 

4 (2.3) 

9 (5.2) 

 

17 (9.8) 

41 (23.7) 

6 (3.5) 

5 (2.9) 

1 (0.6) 

8 (4.6) 

22 (12.7) 

 

1 (4.8) 

14 (66.7) 

4 (19.0) 

2 (9.5) 

 

11 (52.4) 

4 (19.0) 

6 (28.6) 

 

4 (19.0) 

17 (81.0) 

 

2 (9.5) 

12 (57.1) 

6 (28.6) 

1 (4.8) 

0 

 

2 (9.5) 

3 (14.3) 

0 

0 

0 

3 (14.3) 

0 

.995 

 

 

 

 

.440 

 

 

 

.078 

 

 

.322 

 

 

 

 

 

.286 

 

 

 

 

 

 

 



Sujittra  Duangjit  Results / 52 

 

Table 4.1  Baseline characteristics of study subjects (continued) 

 

Characteristics 

Complete 

follow-up group 

(N = 173) 

Missing Group 

(N = 21) 
p-value 

     Priest   

     Unemployed   

Pre-morbid functional status (Basic 

activities of daily living) (N, %)  

     Independent   

     Need help for self care    

Severity of  disease by NIHSS   

     (Median, IQR)   

     Mean NIHSS score ± SD 

     Range 

Type (N, %)   

     Ischemic stroke   

     Hemorrhagic stroke   

Pathology of the brain (N, %)   

     Right hemisphere   

     Left hemisphere   

     Brain stem and cerebellum     

     No detectable abnormality   

     Others   

Paralysis (N, %)   

     Right side   

     Left side   

Risk factors (N, %)   

     Hypertension   

     Atrial fibrillation     

     Heart disease / Acute MI  

4 (2.3) 

69 (39.9) 

 

 

169 (97.7) 

4 (2.3)  

 

4 (2, 12) 

7.05 ± 7.24 

0-32 

 

135 (78.0) 

38 (22.0) 

 

63 (32.8) 

76 (39.6) 

12 (6.3) 

29 (15.1) 

12 (6.3) 

 

90 (52.0) 

83 (48.0) 

 

111 (64.2) 

2 (1.2) 

16 (9.2) 

1 (4.8) 

12 (57.1) 

 

 

21 (100.0) 

0 

 

8 (3, 16) 

8.71 ± 6.49 

0-21 

 

18 (85.7) 

3 (14.3) 

 

11 (44.0) 

5 (20.0) 

1 (4.0) 

6 (24.0) 

2 (8.0) 

 

7 (33.3) 

14 (66.7) 

 

15 (71.4) 

0 

1 (4.8) 

 

 

 

1.00 

 

 

 

.460 

.284 

 

.575 

 

 

 

.163 

.101 

1.00 

.226 

.652 

.164 

 

 

 

.631 

1.00 

.700 

 

http://dictionary.meelink.com/dictionary/priest.html
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Table 4.1  Baseline characteristics of study subjects (continued) 

 

Characteristics 

Complete 

follow-up group 

(N = 173) 

Missing Group 

(N = 21) 
p-value 

    The abnormality of carotid artery     

    Smoking   

          Current smoking   

          Ever smoked   

     Diabetes mellitus   

     Hyperlipidemia   

     Obesity   

     Hormone contraceptive use     

    Alcoholic drinking  

          Current drinking    

          Ever drunk       

     Family history of stroke   

     Others   

Previous knowledge about risk 

factor of stroke (N, %)   

     Yes   

     No   

Previous knowledge about the care 

of stroke patients (N, %)   

     Yes   

     No  

The period of arrival time after 

stroke onset (N, %)   

     ≤ 4.5 hours   

     > 4.5 hours   

1 (0.6) 

 

70 (40.5) 

24 (13.9) 

29 (16.8) 

36 (20.8) 

11 (6.4) 

5 (2.9) 

 

50 (28.9) 

26 (15.0) 

24 (13.9) 

34 (19.7) 

 

 

23 (13.3) 

150 (86.7) 

 

 

12 (6.9) 

161 (93.1) 

 

 

88 (50.9) 

85 (49.1) 

0 

 

6 (28.6) 

2 (9.5) 

6 (28.6) 

2 (9.5) 

2 (9.5) 

0 

 

5 (23.8) 

1 (4.8) 

1 (4.8) 

5 (23.8) 

 

 

1 (4.8) 

20 (95.2) 

 

 

0 

21 (100.0) 

 

 

6 (28.6) 

15 (71.4) 

1.00 

.371 

 

 

.226 

.380 

.637 

1.00 

.308 

 

 

.322 

.773 

 

.481 

 

 

 

.369 

 

 

 

.065 
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Table 4.1  Baseline characteristics of study subjects (continued) 

 

Characteristics 

Complete 

follow-up group 

(N = 173) 

Missing Group 

(N = 21) 
p-value 

Arrival time at a hospital after stroke 

onset (Median, IQR)  

 

4 (2, 20.5) 

 

7 (4, 22.5) 

.134 

 

The majority of stroke patients in both groups were male, were married, 

were head of family, had the education level of primary school and were unemployed. 

Comparing the two groups, the mean age was not difference. Patients in missing group 

lived alone and were unemployed more than patients in complete follow-up group. In 

patients with employed jobs, patients in missing group tended to work as complete 

follow-up group labor and private organization followed by farmers, respectively. 

Patients in the complete follow-up group tended to work as labors followed by 

business and farmers, respectively. Patients in the two groups had the good pre-morbid 

functional abilities or could carry out basic activities of daily living by themselves 

before aving stroke. 

In terms of the severity of disease as measured by the NIHSS score, 

patients in the missing group had the median NIHSS score higher than that of the 

complete follow-up group. These 2 groups of patients were affected with ischemic 

stroke more than hemorrhagic stroke. Patients in the missing group tended to have the 

proportion of ischemic stroke, stroke location on the right hemisphere and left sided 

weakness more than the complete follow-up group. Patients in the complete follow-up 

group trended to have the stroke lesion on the left hemisphere and some brain areas 

such as brainstem and cerebellum more than the missing group. In terms of risk 

factors, the majority of patients in both groups had hypertension followed by smoking 

and drinking alcohol, respectively. The missing group tended to have hypertension as 

the commonest risk factor followed by diabetes mellitus, smoking, and drinking 

alcohol, respectively. Patients in the complete follow-up group tended to have 

hypertension, smoking, alcoholic drinking and dyslipidemia, respectively. Most 
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patients in both group had not be aware of the risk factors and treatment of stroke, but 

patients in the complete follow-up group tended to have realized about the risk factors 

and treatment of stroke more than patients in the missing group. It was also found that 

patients in the missing group tended to arrive at a hospital after 4.5 hours of symptom 

onset and the median duration of arrival time at a hospital was higher than that the 

complete follow-up group. Table 4.1 shows the baseline characteristics of patients in 

both complete follow-up and missing groups. 

 

Table 4.2  Outcomes of study subjects 

 

Characteristics 

Complete  

follow-up group 

(N = 173) 

Missing Group 

(N = 21) 
p-value 

Treatment cost (Median, IQR)  

 

Need of caregiver (N, %)   

     None   

     Spouse   

     Children   

     Son/Daughter-in-law   

     Cousins          

Effect to work after stroke (N, %)   

     Normal   

     Less flexible  

     Change work   

     Cannot return to work   

     Unemployed   

Death   

11066 

(8157.5, 21379.5) 

 

2 (0.9) 

112 (52.1) 

77 (35.8) 

1 (0.5) 

23 (10.7) 

 

49 (28.3) 

18 (10.4) 

2 (1.2) 

22 (12.7) 

68 (39.3) 

14 (8.1) 

11044 

(8991.5, 16974.5) 

 

3 (11.5) 

13 (50.0) 

9 (34.6) 

0 

1 (3.8) 

 

NA* 

NA* 

NA* 

NA* 

NA* 

NA* 

.426 

 

 

.010 

.812 

1.00 

1.00 

.481 

* Not Available 

 

After stroke, the 2 groups of patients had the cost of medical treatment on 

admission at a hospital similarly. The majority of caregivers were patients’ spouse 
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followed by children.  The effect to work after stroke assessed at 3 months found that 

most patients in the complete follow-up group were unemployed followed by 

returning to their prior jobs, and unable to return to work, respectively. The mortality 

rate was equal to 8.1 per cent. Patients in the missing group could not be follow-up the 

effect of stroke on work as shown in Table 4.2 

 

4.1.2 Baseline characteristics of stroke patients who arrived at the 

hospital within 4.5 hours and after 4.5 hours of symptom onset 

Only 173 stroke patients were able to complete the second time of 

questionnaires or interview at 3 months after treatment. These patients were 88 

patients who arrived at a hospital within 4.5 hours and 85 patients who arrived after 

4.5 hours of symptom onset.  

Comparing stroke patients in 2 groups, the majority were male with the 

similar mean age. However, there was higher proportion of male patients arriving late. 

Patients in both groups were similar in terms of marital status, the status as a head of 

family, the proportion of living status. Most graduated a primary school and 

unemployed. However, for those who were employed the main occupation were labor 

followed by business and farmer, respectively. Regarding the pre-morbid functional 

status (basic activities of daily living), 2 groups of patients had good pre-morbid self- 

care and independent. The data were summarized in Table 4.3 

 

Table 4.3 Baseline characteristics of stroke patients between those who arrived at 

the hospital within 4.5 hours and after 4.5 hours of symptom onset 

 

Characteristics 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

Female Sex (N, %)  

Mean age (yr) ± SD  

     Range 

Marital status (N, %)   

     Single   

37 (42.0) 

59.9 ± 13.1 

35-90 

 

5 (5.7) 

16 (18.8) 

63.3 ± 13.4 

27-85 

 

3 (3.5) 

.001 

.095 

 

.379 
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Table 4.3 Baseline characteristics of stroke patients between those who arrived at 

the hospital within 4.5 hours and after 4.5 hours of symptom onset 

(continued) 

 

Characteristics 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

     Married   

     Widow   

     Divorce/Separated   

Status in family (N, %)   

     Head of family   

     Member of family   

     Residents   

Living status alone (N, %)  

     Yes  

     No   

Education level (N, %)   

     No study             

     Primary school   

     Secondary school   

     Diploma   

     Bachelor degree         

Occupation (N, %)   

     Farmer    

     Labor   

     Government officer   

     Retired   

     State enterprises   

     Private organization   

     Business   

     Priest   

65 (73.9) 

12 (13.6) 

6 (6.8) 

 

51 (58.0) 

18 (20.4) 

19 (21.6) 

 

5 (5.7) 

83 (94.3) 

 

11 (12.5) 

59 (67.0) 

10 (11.4)  

2 (2.3) 

6 (6.8) 

 

9(10.2) 

24 (27.3) 

4 (4.5) 

2 (2.3) 

1 (1.1) 

4 (4.5) 

9 (10.2) 

1 (1.1) 

55 (64.7) 

18 (21.2) 

9 (10.6) 

 

63 (74.1) 

9 (10.6) 

13 (15.3) 

 

7 (8.2) 

78 (91.8) 

 

3 (3.5) 

63 (74.1) 

14 (16.5) 

2 (2.4) 

3 (3.5) 

 

8 (9.4) 

17 (20.0) 

2 (2.4) 

3 (3.5) 

0 

4 (4.7) 

13 (15.3) 

3 (3.5) 

 

 

 

.069 

 

 

 

.562 

 

 

.177 

 

 

 

 

 

.777 

 

 

 

 

 

 

 

 

http://dictionary.meelink.com/dictionary/priest.html
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Table 4.3 Baseline characteristics of stroke patients between those who arrived at 

the hospital within 4.5 hours and after 4.5 hours of symptom onset 

(continued) 

 

Characteristics 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

     Unemployed   

Pre-morbid functional status (Basic 

activities of daily living) (N, %)  

     Independent   

     Need help for self care    

34 (38.6) 

 

 

86 (97.7) 

2 (2.3) 

35 (41.2) 

 

 

83 (97.6) 

2 (2.4) 

 

 

1.00 

 

 

 

4.1.3 Characteristics of factors of stroke patients between those who 

arrived at the hospital within 4.5 hours and after 4.5 hours of symptom onset 

In terms of the severity of disease as measured by NIHSS score, patients 

who arrived at the hospital after 4.5 hours had the median NIHSS score higher than 

those who arrived at the hospital within 4.5 hours of symptom onset. The majority of 

stroke in the 2 groups were ischemic stroke more than hemorrhagic stroke. Patients 

who arrived at the hospital after 4.5 hours tended to have ischemic stroke more than 

those who arrived at the hospital within 4.5 hours. Patients arriving early had 

pathology in left hemisphere and right-sided weakness more common than those 

arriving late. Patients arriving late had the pathology in some locations such as 

brainstem and cerebellum and also had left-sided weakness more common than those 

arriving early. In terms of risk factors, patients in both groups had similar risk factors. 

The most common risk factor was hypertension followed by smoking, alcoholic 

drinking and hyperlipidemia, respectively. There were similar proportion of patients 

who had the awareness about risk factors and knowledge about the treatment of stroke. 

The majority of them had never known about the risk factors and treatment of stroke. 

It also found that patients arriving early and late had the median duration of arriving 

time at 2 hours and 24 hours, respectively. Their characteristics are shown in Table 4.4 
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Table 4.4 Characteristics of factors of stroke patients between those who arrived 

at the hospital within 4.5 hours and after 4.5 hours of symptom onset 

 

Characteristics 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

Severity of  disease by NIHSS   

     (Median, IQR)   

     Mean NIHSS score ± SD 

     Range 

Type (N, %)   

     Ischemic stroke   

     Hemorrhagic stroke   

Pathology of the brain (N, %)   

     Right hemisphere   

     Left hemisphere   

     Brain stem and cerebellum     

     No detectable abnormality   

     Others   

Paralysis (N, %)   

     Right side   

     Left side   

Risk factors (N, %)   

     Hypertension   

     Atrial fibrillation     

     Heart disease / Acute MI  

     The abnormality of carotid artery       

     Smoking   

          Current smoking   

          Ever smoked   

     Diabetes mellitus   

     Hyperlipidemia   

 

3.5 (2, 15) 

8.09 ± 8.28 

0-32 

 

59 (67.0) 

29 (33.0) 

 

32 (33.0) 

44 (45.4) 

1 (1.0) 

15 (15.5) 

5 (5.2) 

 

52 (59.1) 

36 (40.9) 

 

55 (62.5) 

2 (2.3) 

13 (14.8) 

1 (1.1) 

 

33 (37.5) 

5 (5.7) 

14 (15.9) 

18 (20.5) 

 

5 (1.5, 8.5) 

5.98 ± 5.85 

0-28 

 

76 (89.4) 

9 (10.6) 

 

31 (32.6) 

32 (33.7) 

11 (11.6) 

14 (14.7) 

7 (7.4) 

 

38 (44.7) 

47 (55.3) 

 

56 (65.9) 

0 

3 (3.5) 

0 

 

37 (43.5) 

19 (22.4) 

15 (17.6) 

18 (21.2) 

 

.109 

.055 

 

<.001 

 

 

 

1.00 

.126 

.002 

1.00 

.562 

.068 

 

 

 

.751 

.497 

.016 

1.00 

.442 

 

 

.840 

1.00 
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Table 4.4 Characteristics of factors of stroke patients between those who arrived 

at the hospital within 4.5 hours and after 4.5 hours of symptom onset 

(continued) 

 

Characteristics 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

     Obesity   

     Hormone contraceptive use   

     Alcoholic drinking  

          Current drinking    

          Ever drunk       

     Family history of stroke   

     Others   

Previous knowledge about risk 

factor of stroke (N, %)   

     Yes   

     No   

Previous knowledge about the care 

of stroke patients (N, %)   

     Yes   

     No  

Arrival time at a hospital after stroke 

onset (Median, IQR) 

9 (10.2) 

4 (4.5) 

 

24 (27.3) 

8 (9.1) 

10 (11.4) 

17 (19.3) 

 

 

11 (12.5) 

77 (87.5) 

 

 

5 (5.7) 

83 (94.3) 

 

2 (1, 3) 

2 (2.4) 

1 (1.2) 

 

26 (30.6) 

18 (21.2) 

14 (16.5) 

17 (20.0) 

 

 

12 (14.1) 

73 (85.9) 

 

 

7 (8.2) 

78 (91.8) 

 

24 (7, 48) 

.058 

.368 

.738 

 

 

.383 

1.00 

 

.825 

 

 

 

.562 

 

 

<.001 

 

After stroke, the patients arriving early had the cost of medical treatment 

on hospitalization higher than those arriving late. The main caregiver was spouse in 

both groups of patients, followed by children. Regarding the effect to work after stroke 

assessed at 3 months, patients who arrived at a hospital within 4.5 hours of symptom 

onset were likely to return to their work normally, but patients who arrived at a 

hospital after 4.5 hours of symptom onset were likely to be unemployed. Furthermore, 

the 2 groups of patients had similar mortality rates. The patients who arrived at a 
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hospital within 4.5 hours and after 4.5 hours of symptom onset had the mortality rate 

of 9.1 and 7.1, respectively. The data are presented in Table 4.5 

 

Table 4.5 Comparison of the outcomes of stroke patients between those who 

arrived at the hospital within 4.5 hours and after 4.5 hours of symptom 

onset  

 

Characteristics 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

Treatment cost (Median, IQR)  

 

Need of caregiver (N, %)   

     None   

     Spouse   

     Children   

     Son/Daughter-in-law   

     Cousins          

Effect to work after stroke (N, %)   

     Normal   

     Less flexible  

     Change work   

     Cannot return to work   

     Unemployed   

Death   

11326.5 

(8611.7, 22820.5) 

 

1 (0.9) 

58 (52.7) 

37 (33.6) 

0 

14 (12.7) 

 

29 (33.0) 

6 (6.8) 

1 (1.1) 

13 (14.8) 

31 (35.2) 

8 (9.1) 

10599.0 

(7998.5, 19599.5) 

 

1 (1.0) 

54 (51.4) 

40 (38.1) 

1 (1.0) 

9 (8.6) 

 

20 (23.5) 

12 (14.1) 

1 (1.2) 

9 (10.6) 

37 (43.5) 

6 (7.1) 

.464 

 

 

1.00 

.753 

.543 

.491 

.373 

.398 

 

 

4.2 The comparison of the functional abilities of stroke patients 

between those who arrived at the hospital within 4.5 hours and 

after 4.5 hours of symptom onset assessed on day 1 of admission  

The assessment of the functional abilities of stroke patients on day 1 of 

admission at a hospital is shown in Table 4.6  
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The BI score and NIHSS score in stroke patients in both groups were 

significantly different with p-value of less than 0.05. Patients arriving at a hospital 

within 4.5 hours of symptom onset had more proportion with the BI score 0-20 which 

means they were more dependent on self-care. Also, the proportion of the NIHSS 

score ≥ 15 in patients arriving early were higher than those arriving later which means 

they had more severe stroke. The mRS and GCS score of patients in both groups were 

not statistically different (p>0.05). 

 

Table 4.6 The comparison of the functional abilities of stroke patients between 

those who arrived at the hospital within 4.5 hours and after 4.5 hours of 

symptom onset assessed on day 1 of admission using Chi-square test 

 

Functional abilities 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
P-value 

mRS score (N, %) 

     0  (no symptom at all) 

     1  (no disability despite symptom) 

     2  (slight disability) 

     3  (moderate disability) 

     4  (moderate severe disability) 

     5  (severe disability) 

     6  (death) 

BI score (N, %) 

     0-20  (very severely disabled) 

     25-45  (severely disabled) 

     50-70  (moderately disabled) 

     75-95  (mildly disabled) 

     100  (physical independent) 

     Median , IQR 

     Range 

 

3 (3.4) 

31 (35.2) 

14 (15.9) 

10 (11.4) 

13 (14.8) 

17 (19.3) 

0 

 

29 (33.0) 

10 (11.4) 

17 (19.3) 

10 (11.4) 

22 (25.0) 

55 (10,98.75) 

0 - 100 

 

4 (4.7) 

36 (42.4) 

14 (16.5) 

8 (9.4) 

16 (18.8) 

7 (8.2) 

0 

 

14 (16.5) 

22 (25.9) 

13 (15.3) 

16 (18.8) 

20 (23.5) 

60 (30,92.5) 

0 -100 

 .396 

 

 

 

 

 

 

 

.020 
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Table 4.6 The comparison of the functional abilities of stroke patients between 

those who arrived at the hospital within 4.5 hours and after 4.5 hours 

of symptom onset assessed on day 1 of admission using Chi-square test 

(continued) 

 

Functional abilities 
≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
P-value 

NIHSS score (%) 

     0  (no stroke) 

     1-4  (minor stroke) 

     5-14  (moderate stroke) 

     15-20  (moderate / severe stroke) 

     21-42  (severe stroke) 

     Median, IQR 

     Range 

GCS score (%) 

     3-8  (severe) 

     9-12  (moderate) 

     13-15  (mild) 

     Median, IQR 

     Range 

 

10 (11.4) 

38 (43.2) 

16 (18.2) 

16 (18.2) 

8 (9.1) 

3.5 (2,15) 

0 – 32 

 

3 (3.4) 

13 (14.8) 

72 (81.8) 

15 (13.25,15) 

3 - 15 

 

12 (14.1) 

30 (35.3) 

35 (41.2) 

5 (5.9) 

3 (3.5) 

5 (1.5,8.5) 

0 – 28 

 

1 (1.2) 

6 (7.1) 

78 (91.8) 

15 (15,15) 

7 - 15 

.003 

 

 

 

 

 

 

 

.152 

 

The NIHSS score in both groups were different significantly in both 

groups (p<0.05). Patients who arrived at a hospital within 4.5 hours of symptom onset 

were more severe classified by the NIHSS score ≥ 15 than who arrived at a hospital 

after 4.5 hours of the symptom onset. The BI score, mRS score, and GCS score of 

patients in both groups were not statistically different (p>0.05) as shown in Table 4.7 
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Table 4.7  The comparison of functional abilities of stroke patients between those 

arriving at the hospital within 4.5 hours and after 4.5 hours of 

symptom onset assessed on day 1 of admission and categorized into 

subgroups using Chi-square test 

 

Functional abilities 
≤ 4.5hours 

(N = 88) 

> 4.5hours 

(N = 85) 
P-value 

mRS score (N, %) 

     mRS 0-1 (no symptom - no disability) 

     mRS 2-5 (slight - severe disability) 

BI score (N, %) 

     0-95  (very severely - mildly disabled) 

     100  (physical independent) 

NIHSS score (%) 

     0-14  (no stroke - moderate stroke) 

     15-42  (moderate/severe - severe stroke) 

GCS score (N, %) 

     3 -12  (severe - moderate) 

     13-15  (mild) 

 

34 (38.6) 

54 (61.4) 

 

66 (75.0) 

22 (25.0) 

 

64 (72.7) 

24 (27.3) 

 

16 (18.2) 

72 (81.8) 

 

40 (47.1) 

45 (52.9) 

 

65 (76.5) 

20 (23.5) 

 

77 (90.6) 

8 (9.4) 

 

7 (8.2) 

78 (91.8) 

.285* 

 

 

.861* 

 

 

.003* 

 

 

.073* 

 

 

*  mRS, BI, NIHSS, GCS score on day 1 of admission by Fisher’s Exact Test 

 

 

4.3   Functional abilities of stroke patients between those arriving at 

the hospital within 4.5 hours and after 4.5 hours of symptom 

onset assessed at 3 months after treatment  

Stroke patients in both  groups did not differ (p>0.05) in terms of the mRS 

score, BI score, and WHOQOL-Bref-Thai score when the functional abilities were 

assessed at 3 months after treatment as shown in Table 4.8  
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Table 4.8 The comparison of functional abilities of stroke patients between those 

who arriving at the hospital within 4.5 hours and after 4.5 hours of 

symptom onset assessed at 3 months after treatment using Chi-square 

test  

 

Functional abilities 
≤ 4.5 hours 

(N = 80) 

> 4.5 hours 

(N = 79) 
P-value 

mRS score (N, %) 

     0  (no symptom at all) 

     1  (no disability despite symptom) 

     2  (slight disability) 

     3  (moderate disability) 

     4  (moderate severe disability) 

     5  (severe disability) 

     6  (death) 

BI score (N, %) 

     0-20  (very severely disabled) 

     25-45  (severely disabled) 

     50-70  (moderately disabled) 

     75-95  (mildly disabled) 

     100  (physical independent) 

     Death 

     Median , IQR 

     Range 

WHOQOL-Bref-Thai score (N, %) 

     26-60  (poor QOL) 

     61-95  (moderate QOL) 

     96-130  (good QOL) 

     Death 

     Median , IQR 

     Range 

 

38/88 (43.2) 

20/88 (22.7) 

9/88 (10.2) 

3/88 (3.4) 

6/88 (6.8) 

4/88 (4.5) 

8/88 (9.1) 

 

3/80 (3.4) 

3/80 (3.4) 

6/80 (6.8) 

10/80 (11.4) 

58/80 (65.9) 

8/88 (9.1) 

100 (90,100) 

0 – 100 

 

0 

11/80 (12.5) 

69/80 (78.4) 

8/88 (9.1) 

111 (102,117) 

65 - 125 

 

38/85 (44.7) 

22/85 (25.9) 

10/85 (11.8) 

4/85 (4.7) 

1/85 (1.2) 

4/85 (4.7) 

6/85 (7.1) 

 

2/79 (2.4) 

3/79 (3.5) 

8/79 (9.4) 

7/79 (8.2) 

59/79 (69.4) 

6/85 (7.1) 

100 (95,100) 

20 – 100 

 

0 

11/79 (12.9) 

68/79 (80.0) 

6/85 (7.1) 

111 (101,117) 

68 - 126 

.664 

 

 

 

 

 

 

 

 

.907 

 

 

 

 

 

 

 

 

1.00* 

 

 

 

 

 

*  QOL score at 3 months after treatment by Fisher’s Exact Test 
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Stroke patients 2 groups did not differ statistically (p>0.05) in terms of the 

mRS score, BI score, and WHOQOL-Bref-Thai score when the  functional abilities 

were assessed at 3 months after treatment as shown in Table 4.9  

 

Table 4.9 The comparison of functional abilities of stroke patients between those 

who arriving at the hospital within 4.5 hours and after 4.5 hours of 

symptom onset assessed at 3 months after treatment and categorized 

by subgroup using Chi-square test  

 

Functional abilities 
≤ 4.5hours 

(N = 80) 

> 4.5hours 

(N = 79) 
P-value 

mRS score (N, %) 

     mRS 0-1 (no symptom - no disabillity) 

     mRS 2-5 (slight - severe disability) 

     mRS 6 (death) 

BI score (N, %) 

     0-95  (very severely - mildly disabled) 

     100  (physical independent) 

     Death 

WHOQOL-Bref-Thai score (N, %) 

     61-95  (moderate QOL) 

     96-130  (good QOL) 

 

58/80 (65.9) 

22/80 (25.0) 

8/88 (9.1) 

 

22/80 (25.0) 

58/80 (65.9) 

8/88 (9.1) 

 

11/80 (12.5) 

69/80 (78.4) 

 

60/79 (70.6) 

19/79 (22.4) 

6/85 (7.1) 

 

20/79 (23.5) 

59/79 (69.4) 

6/85 (7.1) 

 

11/79 (12.9) 

68/79 (80.0) 

.784 

 

 

 

.858* 

 

 

 

1.00* 

* BI and QOL score at 3 months after treatment by Fisher’s Exact Test 

 

 

4.4  Distribution of domain WHOQOL-Bref-Thai scores of stroke 

patients between those arriving at the hospital within 4.5 hours 

and after 4.5 hours of symptom onset assessed at 3 months after 

treatment 
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When follow up patients for 3 months after treatment, the mean score in 

each domain of WHOQOL-Bref-Thai was similar between 2 groups of patients as 

shown in Table 4.10 

 

Table 4.10 Distribution of domain QOL scores of stroke patients between those 

who arriving at a hospital within 4.5 hours and after 4.5 hours of 

symptom onset assessed at 3 months after treatment 

 

Domain 
≤ 4.5 hour  (N = 80) > 4.5 hour  (N = 79) 

Mean SD Median Range Mean SD Median Range 

Physical 

Psychological 

Social relationship 

Environment 

28.4 

26.9 

12.5 

32.5 

5.2 

3.3 

1.5 

3.3 

29 

28 

13 

33 

13-35 

14-30 

4-14 

22-38 

29.3 

27.4 

12.6 

32.0 

4.0 

2.7 

1.0 

3.5 

31 

28 

13 

32 

15-35 

15-30 

8-15 

25-39 

 

 

4.5  The comparison of the proportion of mRS score of stroke patients 

between those arriving at the hospital within 4.5 hours and after 

4.5 hours of symptom onset, and between the assessment on day 

1 of admission and at 3 months after treatment 

The mRS 0 (no symptom at all), 1 (no significant disability despite 

symptom: 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; requiring some help, but able to walk without 

assistance), and 6 (death) of stroke patients 2 groups were similar when comparing the 

mRS between day 1 of admission and at 3 months after treatment. There was the 

difference in the recovery measuring the mRS 4 and 5. The patients who arrived at a 

hospital within 4.5 hours of symptom onset was less likely to have the mRS 4 

(moderate severe disability; unable to walk without assistance and unable to attend to 

own bodily needs without assistance) and more likely to have the mRS 5 (severe 

disability; bedridden, incontinent and requiring constant nursing care and attention) 
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than those who arrived at a hospital after 4.5 hours of symptoms onset as shown in 

Table 4.11 

 

Table 4.11 The comparison of the proportion of mRS scores of stroke patients 

between those who arriving at the hospital within 4.5 hours and after 

4.5 hours of symptom onset, and between the assessment on day 1 of 

admission and at 3 months after treatment 

 

mRS score 

≤ 4.5 hour (N=88) > 4.5 hour (N=85) 

On day 1 

of 

admission 

At 3 

months 

On day 1 

of 

admission 

At 3 

months 

mRS score (N, %) 

     0  (no symptom at all) 

     1  (no disability despite symptom) 

     2  (slight disability) 

     3  (moderate disability) 

     4  (moderate severe disability) 

     5  (severe disability) 

     6  (death) 

 

3 (3.4) 

31 (35.2) 

14 (15.9) 

10 (11.4) 

13 (14.8) 

17 (19.3) 

0 

 

38 (43.2) 

20 (22.7) 

9 (10.2) 

3 (3.4) 

6 (6.8) 

4 (4.5) 

8 (9.1) 

 

4 (4.7) 

36 (42.4) 

14 (16.5) 

8 (9.4) 

16 (18.8) 

7 (8.2) 

0 

 

38 (44.7) 

22 (25.9) 

10 (11.8) 

4 (4.7) 

1 (1.2) 

4 (4.7) 

6 (7.1) 

 

 

4.6  Change of mRS scores of stroke patients 

Considering the mRS score of stroke patients in both groups, most patients 

had the good functional ability score. Patients who arrived at a hospital within 4.5 

hours of symptom onset were likely to improve in the symptoms than those who 

arrived at a hospital after 4.5 hours of symptom onset. While patients who arrived at 

the hospital after 4.5 hours of symptoms onset remained stable or worse in the 

symptoms than patients who arrived at the hospital after 4.5 hours of symptom onset. 

The mortality rate of patients in both groups was nearly the same as shown in Table 

4.12 
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Table 4.12 Change of mRS scores of stroke patients comparing between the 

assessment on day 1 of admission and at 3 months after treatment 

 

mRS score 
Total Subject 

(N = 173) 

≤ 4.5 hours 

(N = 88) 

> 4.5 hours 

(N = 85) 
p-value 

mRS score (N, %) 

     Improved 

     Stable 

     Worse 

     Death 

 

131/173 (75.7) 

26/173 (15.0) 

2/173 (1.2) 

14/173 (8.1) 

 

69/88 (78.4) 

11/88 (12.5) 

0 

8/88 (9.1) 

 

62/85 (72.9) 

15/85 (17.6) 

2/85 (2.4) 

6/85 (7.1) 

.358 

 

 

 

 

 

4.7  Comparison of the BI score of stroke patients who arrived at the 

hospital within 4.5 hours and after 4.5 hours of symptom onset 

assessed on day 1 of admission and at 3 months after treatment 

In terms of the BI scores of recovery, the BI score 100 (physical 

independent), BI score 75-95 (mildly disabled), and BI score 50-70 (moderately 

disabled) of stroke patients in both groups were similar comparing the BI score 

between  day 1 of admission and  3 months after treatment. The difference of recovery 

BI score was in the BI score 0-20 and 25-45. Patients who arrived at the hospital 

within 4.5 hours of symptom onset of recovery were more likely to have the BI score 

0-20 (very severely disabled), and less likely to have the BI score 25-45 (severely 

disabled) than those who arrived at the hospital after 4.5 hours of symptom onset as 

shown in Table 4.13 
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Table 4.13 Change in the BI score between stroke patients who arrived at the 

hospital within 4.5 hours and after 4.5 hours of symptom onset 

assessed on day 1 of admission and at 3 months after treatment 

 

BI score 

≤ 4.5 hour  > 4.5 hour  

On day 1 of 

admission 
At 3 months 

On day 1 of 

admission 
At 3 months 

BI score (N, %) 

     0-20 (very severely disabled) 

     25-45 (severely disabled) 

     50-70  (moderately disabled) 

     75-95  (mildly disabled) 

     100  (physical independent) 

    Death 

    Median , IQR 

    Range 

 

29 (33.0) 

10 (11.4) 

17 (19.3) 

10 (11.4) 

22 (25.0) 

 

55(10,98.75) 

0 - 100 

 

3/80 (3.4) 

3/80 (3.4) 

6/80 (6.8) 

10/80 (11.4) 

58/80 (65.9) 

8/88 (9.1) 

100 (90,100) 

0 - 100 

 

14 (16.5) 

22 (25.9) 

13 (15.3) 

16 (18.8) 

20 (23.5) 

 

60 (30,92.5) 

0 -100 

 

2/79 (2.4) 

3/79 (3.5) 

8/79 (9.4) 

7/79 (8.2) 

59/79 (69.4) 

6/85 (7.1) 

100 (95,100) 

20 - 100 

 

 

4.8  Change in the BI score of stroke patients assessed on day 1 of 

admission and at 3 months after treatment using paired simple          

T-test analysis 

Comparing the BI scores of stroke patients between on day 1 of admission 

and 3 months after treatment were different significantly in each groups (p<0.05).  

Patients who arrived at a hospital within 4.5 hours of symptom onset tended to have 

the BI score higher than those who arrived at a hospital after 4.5 hours of symptom 

onset. At 3 months after treatment, stroke patients in both groups did not differ 

(p>0.05) in terms of change BI score as shown in Table 4.14 
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Table 4.14  Change in the BI score of stroke patients between the assessment on 

day 1 of admission and at 3 months after treatment 

 

BI score 

Mean ± SD Change p-value   

of 

change 

p-value   

 
On day 1 of 

admission 
At 3 months Mean (SD) 

≤ 4.5 hour (N = 80) 

> 4.5 hour (N = 79) 

57.3±37.4 

62.4± 1.2 

89.7±22.2 

90.4±20.7 

+ 32.4(29.5) 

+ 28.0(25.7) 

<.001   

<.001 

.620 

 

 

 

4.9   Predictors of the recovery of functional abilities as assessed by 

the mRS (improved mRS) at 3 months after treatment using 

multivariate logistic regression analysis 

In multivariate logistic regression analysis, 6 independent variables were 

simultaneously entered in the model of the mRS to predict the improvement at 3 

months after treatment. These variables included age, pre-morbid functional status 

(basic activities of daily living), type of stroke, severity of disease measured by the 

NIHSS, paralysis, and the mRS score on day 1 of admission at the hospital. After 

adjusted for all other variables in the model, we found that 4 significant predictors of 

improved mRS at 3 months after treatment were age, severity of disease measured by 

the NIHSS, pre-morbid functional status (basic activities of daily living), and the mRS 

score on day 1 of admission at the hospital. These variables were associated with the 

recovery of stroke patients significantly as shown in Table 4.15 
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Table 4.15  Predictors of recovery of functional abilities as assessed by the mRS 

(improved mRS) at 3 months after treatment using multivariate 

logistic regression analysis 

 

Variable Subject Percent OR 95%CI P-value 

Age (yr) 

        ≤ 60 years 

        > 60 years 

Pre-morbid functional status  

(Basic ADLS)  

        Independent 

        Dependent 

Type of stroke 

        Ischemic stroke 

        Hemorrhagic stroke 

Severity of disease by NIHSS  

        ≤ 14 score 

        > 14 score 

Paralysis 

        Right side 

        Left side 

mRS score (on day 1 of 

admission) 

         mRS 0-1 

         mRS 2-5 

 

84 

8 

 

 

169 

4 

 

135 

38 

 

141 

32 

 

90 

83 

 

 

74 

99 

 

48.6 

51.4 

 

 

97.7 

2.3 

 

78.0 

22.0 

 

81.5 

18.5 

 

52.0 

48.0 

 

 

42.8 

57.2 

 

2.50 

1.00 

 

 

12.56 

1.00 

 

1.42 

1.00 

 

6.56 

1.00 

 

1.44 

1.00 

 

 

0.35 

1.00 

 

1.12-5.57 

 

 

 

1.05-150.51 

 

 

0.57-3.54 

 

 

2.23-19.32 

 

 

0.67-3.09 

 

 

 

0.13-0.93 

 

.025 

 

 

 

.046 

 

 

.453 

 

 

.001 

 

 

.351 

 

 

 

.036 

 

 

Age; stroke survivors aged ≤ 60 years old got recovery of functional 

abilities (improved mRS) at 3 months after treatment 2.5 times (adjusted OR=2.50, 

95% CI: 1.12-5.75) more likely than those aged > 60 years old.   

In terms of the pre-morbid functional status (basic activities of daily 

living), stroke survivors with independent pre-morbid functional status got recovery of 

functional abilities (improved mRS) at 3 months after treatment 12.6 times (adjusted 
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OR=12.56, 95% CI: 1.05-150.51) more likely than those who were dependent in pre-

morbid functional status to have need self care.  

The severity of disease as measured by the NIHSS; stroke survivors with 

NIHSS ≤ 14 score got 6.6 times (adjusted OR=6.56, 95% CI: 2.23-19.32) more likely 

than those with the NIHSS > 14 score to have recovery functional abilities (improved 

mRS) at 3 months after treatment.  

Considering the mRS score on day 1 of admission at a hospital, stroke 

survivors with the initial mRS 0-1 had the recovery of functional abilities for stroke 

(improved mRS) at 3 months after treatment 0.3 times (adjusted OR=0.35, 95% CI: 

0.13-0.93) more likely than those with the initial mRS 2-5.  
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CHAPTER  V 

DISCUSSION 

 

 

This chapter presents the discussion of research findings  

 

 

5.1  Subject characteristics 

A total of 194 stroke patients who did not receive recombinant tissue 

plasminogen activator (rtPA) therapy participated in this study. The majority are 

males. Mean age was 61.5 ± 13.7 years. The majority of the participants were 

married, were head of the family and had a large family, had an educational level of at 

least a primary school and were unemployed. In participants who still worked, the 

main occupations were labors followed by business and farmers, respectively. They 

were independent in their pre-morbid functional status. The majority of patients had 

ischemic stroke more than hemorrhagic stroke. The pathology of the brain and the site 

of the paralyzed extremities were equally in the right and left hemisphere. Patients 

often had symptoms after awakening that could not specify when the symptom onset 

was. Most patients did not know the risk factors of stroke and treatment. Therefore, 

they did not know what symptoms were the warning signs of stroke. Some patients 

did not aware of having stroke when the symptoms were mild and they did not know 

the importance of seeing medical attention immediately. Some patients were at home 

alone or were working in a farm-garden alone while developing stroke. When the 

symptoms occurred, no one could give help to take them to the hospital. The 

pathology of the brain reported in this study was from the result of a CT brain report, 

not from a clinical diagnosis. Therefore, mis-interpretation could happen because 

patients arriving at the hospital within 4-5 hours might not have any abnormality 

detected in the CT scan. Also, the lacunar infarction might not be seen in the CT scan 

and lesions in the posterior cranial fossa area might be obscured by the bony artifact. 

The infarction in the CT scan might be an old a symptomatic lesion. In addition, the 
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CT brain was read by radiologists who might not realize the medical examination and 

relate the clinical examination with the CT findings. Sometimes a clinician did not 

locate the lesions precisely and simply gave a diagnosis of hemorrhagic stroke, 

ischemic stroke, stroke, etc. It did not specify the location of lesions and symptoms 

related to the radiologist. Regarding risk factors, most patients had hypertension 

followed by smoking and alcoholic drinking, respectively. Patients who arrived at the 

hospital within 4.5 hours and those who arrived after 4.5 hours of symptom onset had 

similar risk factors. After stroke, the patients had the treatment cost more than 10,000 

baht. The main caregivers were spouse and children. This was similar to the studies of 

Dewey HM, et al.
137

, Dorsey MK and Vaca KJ
 138

 which also found 68-74% of stroke 

patients require care from family members. The study of Bakas T.
139 

found that 58% 

of stroke patients were spouses as primary caregivers, followed by children. This is 

different from studies of Chantawatchai A.
133

, Suwanno J.
135 and Tirapaiwong P.

136
 

which found that stroke patients had their children as primary caregivers. Regarding 

the effect to work at 3 months after stroke, the majority of patients did not return to 

work, and some were able to work the same job as previously. 

When compare of stroke patients who did not receive rtPA between the 

complete follow-up group (patients who were interviewed by a telephone or a letter 

by post at day 1 admission and 3 months after treatment) and the missing group 

(patients whom could not be interviewed by a phone or mail both times because the 

address and telephone number were unclear), patients in both groups had similar 

demographic characteristics. There was significant difference in the proportion of 

having caregivers that the complete follow-up group tended to have caregiver more 

than the missing group. This might be from 1) the higher probability of the presence 

of caregivers to answer the interview in the complete follow-up group, 2) the higher 

proportion of having caregivers in the complete follow-up group in the beginning of 

the study.  

The comparison of stroke patients who did not receive rtPA between the 

patients who arrived at the hospital within 4.5 hours and after 4.5 hours of symptom 

onset showed that both groups had similar demographic characteristics, but there were 

significantly different in baseline characteristics between the 2 groups in these 

characteristics: sex, type of stoke, pathology of the brain, and the median time of 



Sujittra  Duangjit  Discussion / 76 

 

arrival at the hospital after stroke.  Patients who arrived at the hospital after 4.5 hours 

of symptom onset had higher proportion of male sex, tended to have ischemic stroke, 

had higher proportion of lesions at brainstem and cerebellum, and had longer median 

time of arrival than those who arrived at the hospital within 4.5 hours of symptom 

onset. 

A systematic review revealed that male was at higher risk of 

stroke than female.
140

 This study found that most of the patients in both groups were 

male. Patients who arrived at the hospital after 4.5 hours of symptom onset had higher 

proportion of the male sex than those who arrived at the hospital within 4.5 hours of 

symptom onset. This might be because male patients was usually a head of family and 

therefore needed to work outside. When stroke symptoms occurred, they might be 

alone or remote from any assistance e.g. be difficult to call emergency medical units 

to help them. Male might rarely seek medical attention once they get sick, while 

female is more interested in their own health. This makes them seeking medical 

attention faster. 

Many of the studies reported on a systematic review that the 

patients had ischemic stroke more than hemorrhagic stroke.
140

 This study found that 

most of the patients in both groups had ischemic stroke more than hemorrhagic stroke. 

However, patients who arrived at the hospital after 4.5 hours of symptom onset tended 

to have a higher proportion of ischemic stroke than those who arrived at the hospital 

within 4.5 hours of symptom onset. 

 The pathological of brain found that the patients who arrived 

at a hospital after 4.5 hours of symptom onset. There was a tendency of the brain 

pathology in some locations such as brainstem (the medulla oblongata, pons, 

midbrain) and cerebellum. This finding could not be explained. However, patients 

who arrived at the hospital late were more likely to be the elderly, had more severity 

of the disease, and had higher proportion of females. 

In addition, patients who arrived at the hospital within 4.5 

hours and after 4.5 hours of symptom onset had the median duration of arrival time 

shorter than those arriving later. The median arrival time in this group was 2 hours 

after symptom onset. This was similar to many of the studies reported on a systematic 

review that the median arrival time to acute stroke care from symptom onset was 1.5 
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hours in Istunbul, Turkey, 2 hours in Quezon City, Philippines, and 2.6 hours in 

Netherlands, respectively.
141

 While the patient who arrived at the hospital late had less 

severe symptoms. Patient and their relatives did not aware of warning signs of stroke. 

They waited to see the change of symptoms before and often they waited overnight. 

In the morning, if symptoms did not improve or became more severe, then they 

decided to go to a hospital resulted in longer median arrival time of about 24 hours. 

This was similar to many of the studies reported on a systematic review that a median 

times arrival to acute stroke care from symptom onset of 24 hours in 28 Indonesian 

hospitals, 16.1 hours in Singapore, and 6.0 hours in Szczecin, Poland.
141

 

 

 

5.2  Functional abilities of stroke patients 

The comparison of functional abilities of stroke patients who did not 

receive rtPA between the patients who arrived at a hospital within 4.5 hours and after 

4.5 hours of symptom onset was performed by two session assessment on day 1 of 

admission and 3 months after the treatment. Modified Rankin Scale (mRS), The 

Barthel Index (BI), The National Institutes of Health Stroke Scale (NIHSS), and 

Glasgow Coma Scale (GCS) were done on day 1 of admission. At 3 months after 

treatment, Modified Rankin Scale (mRS), The Barthel Index (BI), and The World 

Health Organization Quality of Life (WHOQOL)–Bref–Thai were assessed. 

On day 1 of admission, the NIHSS scores of both groups were 

significantly different. The patients who arrived at the hospital within 4.5 hours of 

symptom onset had more severe stroke than those who arrived at the hospital after 4.5 

hours of symptom onset. Those arriving early had more proportion of NIHSS score 

15-42 (moderate/severe to severe stroke) more than those arriving late. In addition, 

patients also tended to have weakness on their right side, and language problem more 

than those arriving late. The mRS, BI, and GCS score of patients in both groups were 

not statistically different.  

At 3 months after treatment, the mRS, BI, and WHOQOL-Bref-Thai 

scores of both groups of patients were not statistically different. This may be from the 

similar treatment received in both groups. The major contributing factor for the 
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improved functional abilities post stroke is the rtPA. Hence, excluding patients 

receiving rtPA, the difference between groups was much lessened. Other supportive 

treatment such as admission to a stroke unit, rehabilitation, and other general care in 

these 2 groups might be not much different to create different outcomes. Also, 

patients arriving earlier had more severe stroke, therefore the chance to have the good 

recovery might be lower. However, in the multivariate regression analysis, the 

severity of stroke was adjusted and the recovery of the functional abilities between 

those arriving early and late was still not different. 

 

 

5.3 Change of the mRS and BI score of stroke patients on day 1 of 

admission and at 3 months after treatment 

Regarding the change of mRS score of patients of both groups between 

day 1 of admission and at 3 months after treatment, most patients had the improved 

mRS. However, patients who arrived at the hospital within 4.5 hours of symptom 

onset were more likely to have the improved mRS than those who arrived at the 

hospital after 4.5 hours of symptom onset. Patients who arrived late remained stable 

or worse more than those who arrived early. The mortality rate of these 2 groups were 

nearly the same with the mortality rate of 9.1 and 7.1 in those arriving early and late, 

respectively. This was similar to the studies of Yoo AJ.
142

 who followed 70 patients 

with ischemic stroke at 3 months and found that 27.1% had good outcome (mRS≤2). 

Castellanos M, et al.
 143

 followed 138 patients with hemorrhagic stroke at 3 months 

and found that 32.6% had good outcome (mRS≤2), 39.1% were dependent (mRS 3-5), 

and 28.3% died. Alzamora MT, et al.
144

 followed196 patients with ischemic stroke at 

90 days, the case fatality was 12%. Grau AJ, et al.
120

 followed 5,017 patients with 

stroke at 3 months, and the mortality rate was 9.4%. 

The BI scores in each group increased in both groups. Stroke patients who 

arrived at the hospital within 4.5 hours of symptom onset had the mean initial BI total 

scores of 57.3±37.4 on day 1 of admission and increased to 89.7±22.2 at 3 months.  

Patients who arrived at the hospital after 4.5 hours of symptom onset had the mean 

initial BI total scores of 62.4±31.2 on day 1 of admission and increased to 90.4±20.7 
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at 3 months. This was similar to the studies of Sinha MK, et al.
145 

which found that 

the mean BI increased from 40.0±30.1 at baseline to 75.6±22.9 at day 90 after stroke 

onset. Henrik S.
146

 found that the BI score reached 80% within 6 weeks and 95% 

within 12.5 weeks from onset. Chantawatchai A.
133 

found that the BI score of the 

stroke patients at 3 months after onset had a higher mean score than at 2 weeks after 

onset. Nelson MM, et al.
147

 found that the BI score of the stroke patients at 2 months 

after onset had a higher score than on day 1 of admission after onset. However, the 

increase of the BI scores from baseline to 3 months was not statistically different 

when comparing both groups.  

 

 

5.4 Predictors of the recovery functional abilities assessed by the 

mRS (improved mRS) at 3 months after treatment 

In multivariate logistic regression analysis, 6 independent variables were 

simultaneously entered in a model to predict the improved mRS. After adjusted for all 

other variables in the model, 4 significant predictors associated with the recovery of 

functional abilities of stroke patients who did not receive rtPA of improved mRS at 3 

months after treatment were as follows:  

In terms of age, stroke survivors aged  ≤60 years old had the recovery of 

functional abilities as the improved mRS 2.5 times more likely than those aged >60 

years old (adjusted OR=2.50, 95% CI: 1.12-5.57, p=0.025). This was similar to the 

studies of Sathirapanya P, et al.
20

 who found that the younger stroke patients 

recovered better than the older. Anderson TP, et al.
110

 Brandstater ME, et al.
111

 

Kwakkel G, et al.
112

 and Hong KS.
148

 also found that elderly patients with stroke had 

functional abilities less than younger patients and the levels of ability reduced with 

the increasing age. Kim JS, et al.
149

 found that older age was associated with a greater 

risk of poor functional outcome at 3 months. When compared with those aged ≤65 

years, patients aged 66-75 years, 76-85 years and >85 years were associated with 1.6 

times (OR=1.65, 95% CI: 1.03-2.65, p=0.035), 3.0 times (OR=3.04, 95% CI: 1.80-

5.14, p<0.001), and > 20.6 times (OR=20.65; 95% CI: 7.31-58.35, p<0.001) to 

recover with the poor functional outcomes, respectively. 
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With regard to the pre-morbid functional status, stroke survivors with pre-

morbid independency were 12.6 times more likely to have recovery of functional 

abilities by the improved mRS than those who needed self-care before having stroke 

(adjusted OR=12.56, 95%CI: 1.05-150.51, p=0.046). This was similar to the studies 

of Bolander V, et al
132

 which found that stroke patients who had a good pre-morbid 

functional status and could take care of themselves very well had a chance to recover 

from the disease better. 

Regarding the severity of disease as measured by the NIHSS, stroke 

survivors with the NIHSS≤14 score were 6.6 times more likely than those with the 

NIHSS>14 score to get recovery of functional abilities as the improved mRS 

(adjusted OR=6.56, 95%CI: 2.23-19.32, p=0.001). This was similar to the studies of 

González RG, et al.
150

 which showed that ischemic stroke patients on admission with 

the NIHSS≤10 were 5.4 times to have good outcomes when compared to patients who 

had the NIHSS>10 (OR=5.4, 95%CI: 3.5-8.5). Kwiatkowski TG, et al.
119

 found that 

60-70% of stroke patients on admission with the NIHSS≤10 had good outcomes. 

Sablot D, et al.
151

 found that stroke patients on admission with the NIHSS<5 and 

symptoms regressing within 135 min were predictive of good outcome, while the 

NIHSS>22 and symptoms stability after 1,230 min were predictive of physical 

dependency or death. Kumthornthip W, et al.
114

 found that the recovery will be 

gradual slowly depending on the severity of the disease. Peerawach K,et al.
56

 reported 

that neurological recovery after stroke of each patient is different, both in duration and 

amount, depending on the severity of the lesion. Harnphadungkit K, et al.
16

 found that 

the recovery of the body usually took time which depended on the severity of the 

disease and the patient's body. Kim JS, et al.
149

 found that more-severe stroke as 

measured by the NIHSS carried a greater risk of poor functional outcome at 3 months: 

moderate severity of stroke was associated with 7.7 times of poor functional outcome 

than those with minor stroke (OR=7.72, 95% CI: 4.64-12.85, p<0.001) and severe 

stroke was associated with 13.3 times of poor functional outcomes than those with 

minor stroke (OR=13.35, 95% CI: 5.67-31.43, p<0.001). 

With regards to the mRS score on day 1 of admission at a hospital; stroke 

survivors with initial mRS 0-1 was 0.3 times less likely than the initial mRS 2-5 to 

recover in functional abilities as determined by the improved mRS (adjusted 
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OR=0.35, 95%CI: 0.13-0.93, p=0.036). This difference might be from that the 

symptoms of patients with the mRS 0-1 were very mild, hence the recovery might not 

be obvious. Moreover, the majority of patients had mRS 0 level, therefore, the 

improvement in the mRS could not occur.  

 

 

5.5  Strength of the study 

This study has not been done before, both locally and abroad. A systematic 

review about the delay time in acute stroke care
122

 examined the safety and efficacy of 

the use of recombinant tissue plasminogen activator therapy (rtPA) in ischemic stroke 

within 3 hours of symptom onset
18

 and the extended time use of rtPA increased within 

4.5 hours after symptom onset.
19

 Previous studies compared the recovery of stroke 

patients between patients who received rtPA and those who did not receive rtPA.
152,153

 

However, the comparison of patients who did not received rtPA between those 

arriving at the hospital early and those arriving late has never done before. 
This study provides predictors the factors affecting the recovery of 

functional activities in stroke patients who did not receive recombinant tissue 

plasminogen activator therapy. Similar to prior studies, factors affecting the recovery 

of patients from the symptoms of stroke include patient age,
20,69

 cause of the disease, 

size of lesions,
20

 pathology of stroke,
66

 severity of stroke on admission.
67,68

 It is also 

similar to a study on predictors of functional outcome in ischemic stroke treated with 

intra-arterial therapy.
 142

 

 

 

5.6  Limitations of the study 

1.  All eligible subjects were recruited from stroke patients on admission 

at the hospital in Saraburi hospital only. This may cause the small sample size due to 

time constraints, and loss to follow-up in some patients. The sample may not be a 

good representative of the general population. However, this sample size was 

calculated from the formula to compare two proportions (sample size of each group), 

so the sample size should be adequate. 
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2. Patients on the missing group whom the follow-up assessment could 

not be performed had some demographic characteristics different from the complete 

data group such as more proportion of level of education from secondary school or 

above, more likely to live alone, the higher median score of severity of disease, the 

tendency to have right hemispheric lesion, and weakness on the left side. This might 

lead to follow-up bias because some patients might loss to follow-up because they 

have more severe disease. The research tried to contact these patients by telephone 

and the questionnaire was sent to the patients’ address.  

3. Inter-observer variation may occur in the assessment of the outcomes 

because of the different assessors who might have different experience and skills in 

the assessment resulting different scores obtained.  

i. The National Institutes of Health Stroke Scale (NIHSS) for 

stroke patient. This is an assessment by a neurologist and a doctor have been trained 

on its use in assessing stroke patients.  

ii. The assessment of the Modified Rankin Scale (mRS), 

Barthel Index (BI), and Glasgow Coma Scale (GCS) on day 1 of admission were 

performed by nurses from several wards. They may have different expertise or 

experience in evaluating patient's symptoms which results in different scores 

obtained. However, in the first assessment, the researcher attended patient assessment 

in some cases. The researcher practiced the assessment and developed skills so that 

the second assessment at 3 months by the researcher can be compared to the first 

assessment learn. 

iii. The Modified Rankin Scale (mRS) and The Barthel Index 

(BI) were assessed at 3 months after treatment by the researcher which is different 

from the assessment on day 1 of admission at the hospital where a nurse was the 

assessor. There is likely to be different in the expertise or experience in evaluating 

patient's symptoms resulting in different scores. 

4.  Most patients were discharged from the hospital before 3 months. 

Therefore, the assessment of mRS, BI, WHOQOL-Bref-Thai was performed by 

telephone interviews and post. Sometimes, the researcher could interview directly 

with patients and/or caregivers at the 3 months follow-up after treatment. This may 

cause the inaccuracy of the data.  The respondents by telephone could explain their 

http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html
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health illness more easily by spoken language on the telephone. There might be a bias 

that may arise from the description of the particular context of the assessment tools. 

However, the researcher prepared the telephone interview for the 3-month post-stroke 

assessment The researcher asked the interviewee by questions providing the answer 

options according to the case record form of the assessment mRS, BI, and WHOQOL-

Bref-Thai. The telephone interview can get more explanation of the patients’ health 

better than the assessment by postal survey. 

5. The Glasgow Coma Scale GCS has a ceiling effect and most patients 

had GCS score approximately 15. This may not be able to distinguish the difference 

in the slight difference in the change of consciousness. Hence, we may be unable to 

evaluate changes in the severity of symptoms of stroke. 

6. This study was conducted only in stroke patients arriving at the hospital 

within 4.5 hours of symptom onset who did not receive rtPA. Patients arriving early 

but did not received the rtPA were because they had hemorrhagic stroke, NIHSS ≤ 4, 

NIHSS > 18, SBP ≥ 185 mmHg, DBP ≥ 110 mmHg, FBS > 400 mg/dl, CT brain 

showing multiple lobe infarct, large infarct size, global aphasia, brain swelling, and 

neurological symptoms improving rapidly. 

7. Hemorrhagic stroke are the differences in treatment and recovery 

between those who received surgery and those who are not brain surgery. 
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CHAPTER  VI 

CONCLUSION 

 

 

6.1  Conclusion  

This study is a prospective cohort study design to investigate the recovery 

of functional abilities after treatment for 3 months in stroke patients who did not 

receive recombinant tissue plasminogen activator (rtPA) therapy. The researcher 

compared the recovery in functional abilities between patients who arrived at the 

hospital within 4.5 hours and those who arrived after 4.5 hours of symptom onset. 

Also, the researcher examined factors affecting the recovery of functional abilities in 

stroke patients who did not receive rtPA includings; age, pre-morbid functional status, 

severity of disease measured by NIHSS, type of stroke, paralysis of weakness, and 

mRS score on day 1 of admission. Moreover, the researcher also compared the quality 

of life of stroke patients who did not receive rtPA. The studied population were from 

a purposive sampling with eligible subjects recruited from stroke patients who did not 

receive rtPA and the clinical diagnosis was stroke confirmed on admission at Saraburi 

hospital, from December 23, 2010 to August 31, 2011. The study included a total of 

196 subjects. All eligible subjects gave their informed consent. Two patients died 

from other causes during the study and 21 patients lost to follow-up from the study 

because of incorrect address and telephone number. However, only 173 patients were 

able to complete the questionnaires or interviewed at 3 months after treatment. The 

eligible subjects were divided into 2 groups: patients who arrived at the hospital 

within 4.5 hours of symptom onset 88 cases and after 4.5 hours of symptom onset 85 

cases. 

The study instruments was a case record form consisting of seven parts 

questionnaire as follows; baseline characteristics, characteristics of factors, Modified 

Rankin Scale (mRS) assessment, the Barthel Index (BI) assessment, The National 

Institutes of Health Stroke Scale (NIHSS) assessment, Glasgow Coma Scale (GCS) 

assessment, and The World Health Organization Quality of Life (WHOQOL)–Bref–

http://stroke2552.blogspot.com/2009/01/barthel-activity-of-daily-living-index.html
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Thai assessment. Data were collected by interviewing the patients and caregivers 

twice. The first time was when they were admitted at an inpatient ward of medicine 

unit of Saraburi hospital after receiving a diagnosis of stroke confirmed by a doctor. 

The researcher filled in the data from medical records. The second interview was after 

3 months of stroke onset by telephone interview. In case of being not able to contact 

the patients by telephone, the questionnaire was sent out to their contact address. Data 

were analyzed by SPSS for Windows version 19 software. 

Most of patients in both groups were male. Patients who arrived at the 

hospital late had the greater proportion of male patients than those who arrived at the 

hospital early (81.2% vs 58.0%). Patients who arrived at the hospital early and late 

had similar demographic characteristics as follows: mean age ± SD of 59.9 ± 13.1 vs 

63.3 ± 13.4 years, marital status as married 73.9% vs 64.7% status in a family as a 

head of family 58.0% vs 74.1% status of living alone 5.7% vs 8.2% graduation from 

primary school 67.0% vs 74.1% and occupation as unemployed 38.6% vs 41.2%. The 

pre-morbid functional status in both groups of patients were independent in self-care 

as many as 97.7% vs 97.6% respectively. 

More than half of stroke patients in both groups presented with ischemic 

stroke more than hemorrhagic stroke. The patients who arrived at the hospital late 

tended to have more proportion of ischemic stroke than those who arrived at the 

hospital early (89.4% vs 67.0%). The patients who arrived at the hospital late had the 

arrival time longer than those who arrived at the hospital early with the median of 2 

(interquartile range 1,3) hours vs 24 (interquartile range 7,48) hours, respectively. The 

patients who arrived at the hospital late had greater proportion to have lesions 

occurring at brainstem and cerebellum over (9.1% vs 6.1%) and weakness on the left 

side more than right side (55.3% vs 44.7%). Patients who arrived at the hospital early 

had pathology in the left hemisphere more than right hemisphere (45.4% vs 33.0%) 

and weakness of the right side more than left side (59.1% vs 40.9%). The median of 

the severity of stroke assessed by the NIHSS were 3.5 (interquartile range 2, 15) score 

in the patients who arrived at the hospital early which was less than 5 (interquartile 

range 1.5, 8.5) score in the patients who arrived at the hospital late. In terms of risk 

factors, patients in both groups had similar risk factors. In both groups, hypertension 

was the commonest risk factor followed by smoking, alcoholic drinking and 
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hyperlipidemia. Almost 90% in both groups did not know risk factors of stroke and 

the treatment of stroke patients.  

After stroke, patients who arrived at the hospital early and late had similar 

demographic characteristics. The median costs of medical treatment on admission at 

the hospital were 11326.5 baht in patients who arrived early and 10599.0 baht in 

patients who arrived late. About half of both groups, spouse was primary caregivers 

(52.7% vs 51.4%) followed by children (33.6% vs 38.1%). Regarding the effect to 

work after stroke as assessed at 3 months, patients who arrived at the hospital early 

and late were likely to be unemployed (35.2% vs 43.5%) or return to work normally 

(33.0% vs 23.5%) at the similar proportion. Furthermore, both groups of patients had 

similar mortality rates. The patients who arrived at the hospital early and late had the 

mortality rates 9.1 and 7.1 respectively. 

On day 1 of admission, the NIHSS score in both groups were different 

significantly in both groups (p<0.05). Patients who arrived at the hospital within 4.5 

hours of symptom onset were more severe as classified by the NIHSS score ≥ 15 than 

who arrived at the hospital after 4.5 hours of symptom onset. The BI score, mRS 

score, and GCS score of patients in both groups were not statistically different 

(p>0.05). At 3 months after treatment, stroke patients in both groups did not differ 

(p>0.05) in terms of the mRS score, BI score, and QOL score.  

Considering the mRS scores of stroke patients in both groups, most 

patients had the good functional ability scores. Patients who arrived at the hospital 

within 4.5 hours of symptom onset were likely to improve in the symptoms than those 

who arrived at the hospital after 4.5 hours of symptom onset (78.4% vs 72.9%) while 

12.5% vs 20.0% were remained stable or worse.  

Comparing the BI scores of stroke patients between  day 1 of admission 

and 3 months after treatment, there was different significantly in each group (p<0.05). 

The mean of the change of BI total scores was 32.4 ± 29.5 in patients who arrived at 

the hospital within 4.5 hours of symptom onset and was 28.0 ± 25.7 in those who 

arrived at the hospital within 4.5 hours of symptom onset. Patients who arrived at the 

hospital early tended to have the BI score higher than those who arrived at the 

hospital late. At 3 months after treatment, stroke patients in both groups did not differ 

(p>0.05) in terms of the change of BI scores.  
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In multivariate logistic regression analysis, 6 independent variables were 

simultaneously entered in the model of the improved mRS at 3 months after treatment 

which were age, pre-morbid functional status (basic activities of daily living), type of 

stroke, severity of disease measured by the NIHSS, paralysis, and the mRS score on 

day 1 of admission at the hospital. After adjusted for all other variables in the model, 

4 significant predictors for the improved mRS at 3 months after treatment were age, 

pre-morbid functional status (basic activities of daily living), severity of disease 

measured by NIHSS, and mRS score on day 1 of admission at the hospital.  

 

 

6.2  Clinical Implementation  

Although, the study did not show difference in terms of recovery of 

functional abilities after treatment for 3 months in stroke patients who did not receive 

recombinant tissue plasminogen activator therapy comparing patients who arrived at a 

hospital within 4.5 hours and those who arrived after 4.5 hours of symptom onset, 

several issues should be taken into account. The major contributing factors for stroke 

recovery are thrombolytic therapy and care in stroke unit. Patients in our study did not 

receive the thrombolytic therapy, hence the difference in functional recovery might be 

not explicitly demonstrated. Every patient who is just developing stroke will not know 

they are eligible to the thrombolytic therapy or not, therefore immediate seeking 

medical care is still crucial. 

 

 

6.3  Recommendations for further research  

1.  There should be a multi-center study to confirm such information 

which make the result more broadly applicable to the stroke patients. 

2. The sample size should be larger. Some insignificant difference might 

be from small sample size. Subjects in both groups should have the similar baseline 

characteristics to minimize bias from different baseline characteristics.  

3. There should be study to investigate the inter-observer variation for 

measurement scales to minimize error arising from the assessment of the outcomes. 
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4. There should be face-to-face interview which needs the coordination 

between healthcare professionals and the research team to follow up patients.  

5. There should be the assessment of the recovery of stroke patients who 

did not receive recombinant tissue plasminogen activator therapy continuously longer 

than three months. 

6. There should be the evaluation of the understanding and recognition of 

the warning signs of stroke as well as the knowledge and immediate treatment in 

general people. 
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