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YANISA  WANNASIRI : THE HEALTH UTILITY OF STROKE PATIENTS AT 
RATCHABURI HOSPITAL. THESIS ADVISOR : NATTIYA KAPOL, Ph.D.  83 pp. 

The purpose of this study was to measure the health utility score of stroke patients 
at Ratchaburi Hospital by Visual Analogue Scale (VAS), Standard Gamble (SG), Time Trade 
Off (TTO) and European Quality of Life–5 Dimensions (EQ-5D) methods. A sample of 284 
stroke patients diagnosed at Ratchaburi Hospital during August to October, 2009 was 
included with the following criterias; aged over 20 years, contained the Barthel ADL Index 
scores of over 25 and be able to communicate. The patients were invited to participate in the 
study and respond to the questionnaire. Six parts of the questionnaire included general 
information, the Barthel ADL index, VAS, SG, TTO and Thai EQ-5D. The results revealed that the 
average health utility score measured by VAS, SG and EQ-5D were 0.70, 0.72, and 0.55, 
respectively. However, the score evaluated by TTO could not be measured since the questionnaires 
were too difficult for patients’ understanding.  In addition, there was no significant difference 
between health utility measured by VAS and SG.  There was a significant difference between VAS 
and EQ-5D, and between SG and EQ-5D.  
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 1 

 (Stroke  Cerebrovascular Disease) 

 45 

 3 

 2  (  2544) 

 690  1   (  2544) 

 496,800  72 

 (ischemic stroke) 

 (hemorrhagic stroke) 

 24 

/

 arteriovenous malformation (AVM), aneurysm 
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 (  2547) 

 3 

(  2549) 

 100,000-1,000,000 

 150,000  15,000 

 (Maurice J. Staquet et al 2000) 

 
 
 
 

 
 
 
 

 
 



3

 (patient’s perspective)

 (utility) 

 (preferences) 

 (utility) 

 0-1  0  (death)  1 

 (full health)  (quality-

adjusted life years  QALYs) 

 (cost-effectiveness analysis) 

 (cost-utility analysis)  (Gold MR, Russell LB, Siegel JE, et al 1996) 

 SF-36 

 (  2546) 

 Visual 

analogue scale (VAS), Standard gamble (SG), Time trade-off (TTO) 

 European Quality of Life–5 Dimensions (EQ-5D) 

 (life expectancy)  (QALYs) 
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  Health  Utility 

-       -   VAS 

-       -   SG 

-         -   TTO 

-         -   EQ-5D 

-

-

-

-

-

-

 1 
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 Visual analogue scale, Standard gamble, 

Time trade off  EQ-5D 

 2552  2552 

1.  (value)  (worth) 

 (health status) 

(preferences)  (individuals)  (society) 

2.

(Neurological deficit)  24 

 (vascular origin) 
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 2 

1.

2.

3.

 (CVD = cerebrovascular disease or CVA = cerebrovascular accident or 

stroke)  (Neurological deficit) 

 24 

 (vascular origin) 

(WHO 1973)

1.

1.1

1.1.1  (Ischemic stroke, 

cerebral infarction) 

1.1.2  (Hemorrhagic 

stroke, cerebral hemorrhage)  (Cerebral hemorrhage) 

Subarachnoid (subarachnoid hemorrhage, SAH)  (Intraventricular 

hemorrhage)

1.2

1.2.1  Carotid  Internal carotid 

 (Anterior circulation) 

1.2.2  Vertebral Vertebral  (Posterior 

circulation)
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1.3

1.3.1  (Large vessel) 

 (Large infarction) 

1.3.2  (Small vessel) 

 (Lacunar infarction) 

1.4

1.4.1  (Minor stroke)  (Ischemia) 

(Collateral circulation)  (Emboli) 

1.4.1.1 Transient ischemic attack (TIA): 

 24 .

Retinal artery 

1.4.1.2 Reverse Ischemic Neurological Deficit (RIND): 

 24 .  1 

1.4.2  (Major stroke)  (Infarction) 

1.4.2.1 Progressive stroke 

1.4.2.2 Complete stroke 

2.  (Clinical manifestation) 

2.1  (Focal neurological 

deficit)

2.2  (Consciousness change) 

2.3

2.4

2.5  (Vascular dementia, Bingswanger disease) 

2.6  Hemiballismus  Subthalamic hemorrhage or 

infarction
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2.7  (Meningismus)  Arachnoid 

(SAH)

3.

3.1

3.1.1

3.1.2

3.1.3

3.2  (Investigation) 

3.2.1

3.2.1.1 CT  MRI 

3.2.1.2  MR Diffusion weight image (DWI) 

 3 .

3.2.1.3 MR Spectroscopy, PET, SPECT 

(Functional imaging) Cerebral angiography

3.2.1.4  Gold 

standard

 CT MRI  (Non 

invasive technic)  CT.Angiography (CTA), MRAngiography (MRA) 

MRVenography (MRV) 

3.2.2  DUPLEX ultrasound 

Carotid

Transcranial Doppler ultrasound (TCD)  (Flow 

velocity)  (Vasospasm) 

3.2.3  Evoke potential 

3.2.4

 (EKG) 
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4.  (Ischemic stroke) 

4.1  50 /100 /

 23 /100 /

 15 /100 /  10 

/100 /  (Cerebral infarction) 

3

4.1.1  (Necrosis) 

4.1.2 Penumbra zone  (Idling neurone) 

 (Ischemia)

4.1.3

4.1.3.1  (Ebolism) 

(Thrombosis)  (Carotid) 

 (Arrythmia, valvular heart disease)  (Fat embolism) 

 (Air embolism)  (>200 cc. )

 Thrombosis 

4.1.3.2  (Artheriosclerosis, Thrombosis) 

 Plaque 

 (Thrombosis) 

4.2  (Clinical manifestation) 

4.2.1 Large vessel disease (Cerebral infarction) 

 (Territory) 

4.1.2 Small vessel disease (Lacunar infarction) 

 (Lacunar syndrome) 

 20  Pure sensory loss of sensation 

 TIA, Vertebrobasilar insufficiency  20% 

 Major stroke  1

4.3 ,

,
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4.4

5.  (Hemorrhagic stroke)  (Intracerebral 

hemorrhage)  (arteriosclerosis) 

(anticongulant, heparin, coumadin)  (cocain, amphetamine) 

 AVM 

5.1  (Clinical Manifestation) 

5.1.1

 Cushing response 

5.1.2  (Alteration of Consciousness) 

5.1.3  (Neurological deficit) 

 (Hemiplegia) 

5.2  CT scan 

5.3

5.3.1  (Conservative) 

manitol steroid 

5.3.2

 (brain herniation) 

 (Decompressive Craniectomy)  (Remove Clot) 

6.

6.1

6.1.1

 (Modified Risk factor) 

(Aerobic exercise) 

 2
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6.2.2

 (Modified Risk factor)  (Aerobic exercise) 

6.2

6.2.1  (Ischemic stroke) 

6.2.1.1  (Thrombolytic agent)  Tissue plasminogen 

activator (rTPA)  3 .

6.2.1.2  (Anticoagulant) 

Coumadin,Warfarin  (Valvalar heart disease,Arrythmia)

 (Thrombosis) 

6.2.1.3  (Antiplatelet aggregration) 

 Aspirin, Ticlopidine, Placidogrel, Cilastazol 

6.2.2  (Hemorrhagic stroke) 

6.2.2.1  (Coagulopathy) 

 Recombinant factor 7 

 (Warfarin) 

 (Consumptive coagulopathy) 

6.2.2.2  (Antifibrinolytic drug) 

Transamine 

6.2.2.3  (Antihypertensive drug) 

. Diuretic drug  HCTZ 

. Beta blocker  Propanolol, Calcium channel blocker 

Nifedipine

. Angiotencin receptor blocker  Valsartan 

. Angiotensin converting enzyme inhibitor  Enarapril 

. Vasodilator  Nitroglycerine, Nitroprusside
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6.2.2.4 Neuroprotection:

6.2.2.5

. (Diuretic drug)  Furosemide

.  (Osmotherapy)  Mannitol 

. Barbiturate

6.3

6.3.1  (Ischemic stroke) 

6.3.1.1 Carotid endartherectomy  Carotid 

 Plaque  Carotid 

90% 70%

6.3.1.2 Vascular bypass (Revascularization) 

6.3.1.3 Decompressive craniectomy 

6.3.1.4Craniotomy Thrombectomy 

6.3.2  (Hemorrhagic stroke) 

6.3.2.1 Craniotomy remove blood clot 

6.3.2.2 Craniotomy aneurysm clipping 

6.3.2.3 Vascular bypass (Revascularization) 

 (Sacrifice)  Fusiform aneurysm 

Giant aneurysm 

6.3.2.4 Craniotomy resection of AVM, AVF 
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6.3.2.5 CSF Diversion 

 (Ventriculostomy) 

 (VP.shunt) 

6.3.2.6 Decompressive craniectomy 

6.4  (Neurointervention : Endovascular technic) 

 (Non invasive 

endovascular technic) 

6.4.1 Endovascular angioplasty & stent 

 Fusiform aneurysm 

6.4.2 Embolization 

AVM, AVF,  (Coiling) 

 Giant aneurysm, Posterior circulation aneurysm, Balloon  Carotid-Carvernous sinus 

fistular

6.5  (Gamma knife, Linac radiotherapy) 

 AVM  3 .

7.  (Risk factor) 

 Polycytemia 

 (value)  (worth)  (health 

status)  (preferences) 

 (individuals)  (society) (Drummond MF, et al. 2005) (Sculpher 

M. 2006)  (QALYs) 

 (life 

expectancy)  0 

( )  1 ( )

 (Patrick DL. 1994)  

 
 
 
 

 
 
 
 

 
 



14

(population)  (Torrance G, et al. 

1995)  

 (life expectancy) 

 (health-related quality of life) 

 (patient perspective) 

 (construct) 

 (concept)  (physical health) 

 (mental health)  (social health)  (general 

health) (Bungay KM, Boyer JG, Steinwald AB,Ware JE. 1996) 

 2  (Cramer J, Spilker B. 1998) (Coons 

SJ, Kaplan RM. 1996) 

1.  (general instrument) 

2.  (specific instrument) 

 (disease-specific instrument) 

 (age-specific instrument) 
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  1  2  (Guyatt GH, 

Feeny DH, patrick DL. 1993) 

-

 (profile scores) 

 SF-36  EQ-

5D ( )

-

-

-

-

-

 (index 

scores  utility scores) 

standard gamble  EQ-5D 

(

)

-

  (quantity) 

 (quality) 

-

-

-

-

-

 
 
 
 

 
 
 
 

 
 



16

 1 ( )

-

-

-

- -

-

1.  (Utility theory) 

 (rational decision-making under 

uncertainty)  (John von Neumann) 

 (Oscar Morhenstern)  (Von Neumann J, Morgenstern O. 1994)  

. .2487  expected utility theory or 

von Neumann-Morgenstern utility theory 

 (Raiffa H. 1968) (Bell DE, Farquhar PH. 1986) 
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2.  (Utility measurement) 

 (value)  (preference) 

 (utility)  3 

 2 

2.1  2 

2.1.1  (certain) 

 (probabilities) 

 2 

2.1.2  (uncertain) 

 2 

 (risk attitude) 

 3  1.  (risk averse) 2.

 (risk seeking)  3.  (risk neutral)

2.2  2 

2.2.1  (scaling) 

 (psychometric scaling) 
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2.2.2  (making a choice) 

 (decision sciences) 

 2 

 2  1  3  (value) 

 4  (utility)  1  3 

 3  4 

 2 

 (question framing) 

(response method) 

 (value)  (utility) 

 (scaling) 1 

rating scale 

category scaling 

visual analogue scale (VAS) 

2

(choice)

3

time trade-off (TTO) 

person trade-off 

4

Standard gamble 

3.  (Utility methods) 

3.1  (Directly measured utility methods) 

 visual analog scale 

(VAS) standard gamble (SG)  time trade-off (TTO) (Torrance GW. 1986) 

 SG  TTO  VAS (Nord E. 
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1992)  TTO  SG 

 SG 

 TTO  VAS 

 Utilities : SG > TTO > VAS 

3.1.1 Visual analogue scale (VAS)

(rating)  (integration theory) 

 (cognitive process of judgment) (Anderson NH. 1991) 

 2  (integration)  (valuation)  VAS 

 VAS 

 (upper bound)  100 

 (perfect health)  0  (death) 

 100  VAS  2 

 = 100 

 = 0 

 2  visual analogue scale (VAS) 

 VAS 

 rating scale (RS)  category scale (CS)  RS  VAS 
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 0 - 100  VAS  VAS 

 X  RS 

 CS  categories  0 - 10 

 (10 )  (9 )

 (0 )

3.1.2 Standard gamble (SG) 

 (Von Neumann J, 

Morgenstern O. 1994)  (Torrance GW, Feeny D.  

1989)    SG 

 2  (HIV) 

 (AIDS) 

 (p)  (varied) 

 3 

 SG 
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 3  standard gamble (SG) 

3.1.3 Time trade-off (TTO)  TTO 

 (QALYs)  TTP 

 SG  SG 

(Torrance GW, Thomas WH, Sackett DL. 1972)  TTO 

 (t) 

 (x) 

 (HIV)  (AIDS)  10 

 10 

 (x) 

 (t)  10  4  TTO 
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 4  time trade-off (TTO) 

3.2  (Indirectly measured utility methods) 

 (multi-attribute health status classification system) 

 2 

 quality of well-being (QWB), EuroQOL (EQ-5D)  health 

utilities index (HUI)  (domain) 

 3.2.1 Quality of well-being (QWB)  4 

 (mobility)  (physical activity)  (social) 

 (symptom-problem complex)  (Kaplan RM, Anderson JP. 1988) (Kaplan RM, 

Anderson JP. 1996)   3 

 5   27 

 CS  (random 
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sample of generic public) 

 0-1  QWB 

 15-18  (respondent burden) 

 3.2.2 EuroQOL (EQ-5D)  5 

 (mobility)  (self-care)  (usual activity) 

 (pain/discomfort)  

(anxiety/depression)  (Brooks R. 1996) (Kind P. 1996)  3

 TTO 

 (random sample of generic public) 

 3,000  (Dolan P, et al. 1996)

 -0.59  1.00  EQ-5D  1 

3.2.3 Health utilities index (HUI)  HUI  HUI 2 

 HUI 3 (Torrance G, et al. 1995) (Feeny D, et al. 1995)   HUI2 

 HUI2 

 7  (sensation)  (mobility) 

(emotion)  (cognition)  (self-care)  (pain) 

 (fertility)  4-5 

 VAS  SG 

 -0.03  1.00

 HUI3  HUI2  (Fertility) 

 (sensation)  3  (vision) 

 (hearing)  (speech)  HUI3  8  (vision) 
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 (hearing)  (speech)  (ambulation)  (dexterity) 

(emotion)  (cognition)  (pain)  5-6 

 VAS  SG 

 HUI3  SG (Feeny D, et 

al. 2002) (Brazier J, roberts J, Deverill M. 2002) 

 -0.36  1.00  10 

 2-3 

3.2.4 SF-6D  SF-36  6 

 (physical functioning)  (social 

functioning)  (role-limitations)  (vitality) 

 (mental health)  (pain)  

 SG  611 

 0.29  1.00  SF-6D 

 SF-36  SF-6D 

 SF-36  Nichol  (Nichol MB, 

Sengupta N, Globe DR. 2001)  Fryback (Fryback D, et al. 1997) 

1.

 (2552) 

 SF-36 

 20  91  64 + 12.8 

 Modified Rankin Score 1  31.6 

 69.5 
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 68.0 

 60.0 

 60.0 

(2552)

 1370 

 2 

 (2550) 

 30 

 15 

 1.) 

 2.) 

 (Hanucharurnkul, 1988)  (Padilla & Grant, 

1985)  0.78 

 0.89 3.) 

 (2539) 4.) 

-

 0.001 

 0.001 

 (2548) 

 1  30 . .2548  100 

 SF-36  8 
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 8 

 SF-36  1  6 

 2 

 SF-36 

 1 

 2 

 (2545) 

 SF-36 , Mc Nemar test, Mann 

Whitney U test  60 

 (  56.7),  78,  80,  93.8, 

 50,  63.3 

 74, /  93.3, 

 44.7,  68,  3 

 77.3,  4.87, 

 6.92 

 (p < 0.001) 

 (p <0.001) 

/ /

 SF-36  (p< 0.05) 

 (2551) 

 260  4 

 1)  2) 
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 (Barthel ADL Index) 3) 

World Health Organization Quality of Life – BREF (WHOQOL-BREF-THAI) 

 = 0.84  4)  = 0.88 

 1)  76.9  23.1  46.7 

 31.2 

 50.4  2)  (

70.8)  3) 

(p < 0.05)  4) 

 44.7 (p < 0.05)

 (2551) 

 multi-center 

 2 

 Barthel Index, Hospital Anxiety and Depression Scale 

(HADS)  WHO BREF QOL 

 9 

 2 

 2 

 (2546) -36

 Reliability 

 SF-36  coefficient 
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Cronbach’s alpha  0.7  social functioning 

Cronbach’s alpha  0.57 

 (2549) 

 (2550) 

 183  1 

 2  1) 

 2) 

 Short Form (SF)-36 Items Health Survey  the 

Medical Outcomes Study (MOS) 

 (health related quality of life; HRQOL) 

 2 

 2 

 Mental 

Component Summary (MCS), vitality (VT)  mental health (MH) 

 (MCS 46.9 + 10.3 vs. 40.8 + 9.1, p <0.01; VT 59.1 + 18.6 vs. 

50.2 + 18.3, p < 0.05;  MH 68.9 + 18.9 vs. 57.6 + 20.8, p < 0.01; )

 physical component summary  (PCS),  physical 

function (PF), role physical (RP),  general health (GH) 

 (PSC 46.6 + 9.6 vs. 40.4 + 8.8, p < 0.01; PF 84.4 + 17.6 vs 69.7 + 22.9, p < 

0.01; RP 69.4 + 36.5 vs. 48.7 + 39.1, p < 0.01;  GH 53.1 + 24.5 vs. 40.7 + 20.0, p < 0.01; 

)

,
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 (2551) Health Utilities in Patients with HIV/AIDS in 

Thailand

 120  visual analog 

scale (VAS), EuroQOL (EQ-5D), standard gamble (SG), health-related quality of life (HRQOL) 

 ANOVA  Dunn–Bonferroni t-test, intraclass coefficients (ICC), 

Spearman's rank correlation  multiple linear regressions 

 VAS, EQ-5D  SG  0.79 (0.76–0.82), 0.80 (0.77–

0.84)  0.65 (0.60–0.70)  0.001  ICC  0.71 

 VAS  EQ-5D, 0.41  VAS  SG 

0.38  EQ-5D  SG 

 50%  VAS  EQ-

5D  20%  SG  3  SG  VAS, SG  EQ-5D 

 VAS  EQ-5D  SG 

 (feasibility) 

2.

Caroline Haacke  (2005)  Long-Term Outcome After Stroke 

Evaluating Health-Related Quality of Life Using Utility Measurements  77 

 4 

EuroQoL(EQ-5D)  Health Utility Index 2 and 3 (HUI2/3) 

R
2
= 0.802  HUI 

 EQ-5D 0.633 
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Piet N. Post  (2001) The Utility of Health States After Stroke. 

A Systematic Review of the Literature 

 major stroke  minor stroke  Rankin scale 

 EQ-5D  Minor stroke  0.5  0.7  Major Stroke 

 0  0.30 

 SF-36 
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 3 

 (Cross-Sectional 

Study)

 Visual Analogue Scale, Standard Gamble, Time Trade Off  EQ-5D 

1.

2.

3.

4.

5.

1.

 2552  2552  3 

1.

2.

3.  20 

4.

 (The Barthel ADL Index)  25 
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5.

 284 

2.

 6 

1.

2.  Mahonney  Bathel 

 10 

 1  0-100 

 25 

3.  Visual analogue scale (VAS) 

 0  100  0 

(death)  100 

 100 
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 4.  Standard gamble (SG) 

 5.  Time trade-off (TTO) 

 (t) 

 (x) 

 10 

 10 

 (x)  10 

6.  EuroQoL (EQ-5D) 

 (reliable)  (Brauer, Rosen et al. 2006) 

(Rasanen, Roine et al. 2006)  EQ-5D 

 5 

 3 

  (

2552)

 -0.452  1 

3.

 3.1 

 2 

 (content validity) 
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3.2  Preliminary study 

 30 

3.3  Preliminary study 

4.

 9 . . 2552 

 13 . . 2552 

4.1

4.2

 25 

4.3

 VAS SG EQ-5D

-

4.4  9.30 . – 12.30 .

 1  2552  31  2552 
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5.

5.1  (Descriptive statistics)

 (Mean) 

 (S.D.) 

 (Mean)  (S.D.)

5.2  (Analytical statistics)

 (Analysis of Variances) 

 0.05  post hoc test 

 (Multiple Comparison)  Scheffe 

 Tamhane 

 4 

 EQ-5D 

 (Correlation Analysis)  0.01 
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 4 

 Visual analogue scale, Standard gamble, Time trade off  EQ-5D 

 3 

 1 . . 2552  31 . . 2552 

284

 1 

 2 

 3 

1.

 284 

 1 

 Ischemic  61.9   69%  66.5% 

 69.7%   76.4% 

 7058.24  1 

 4.24+3.68  3
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 3 (n= 284 )

   

Ischemic Stroke 153 53.9 

Hemorrhagic Stroke 131 46.1 

    

 165 58.1 

 119 41.9 

( = 61.90 + 12.28 , Range 26-89 )

20-40  11 3.9 

41-60  129 45.4 

61-80  126 44.4 

80  18 6.3 

   

 24 8.5 

 196 69.0 

/   64 22.6 

   

/  189 66.5 

 54 19.0 

 11 3.9 

 30 10.6 

(  1 )

 198 69.7 

 98 34.5 

 58 20.4 

 17 6.0 
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 3 ( )

 217 76.4 

/  22 7.7 

 22 7.7 

 19 6.7 

 4 1.4 

(Range 0-300,000 )   

 196 69.0 

1-10000  42 14.8 

10001 – 25000  27 9.5 

25001 – 50000  15 5.3 

50001  4 1.4 

 58 20.4 

1  114 40.1 

2  65 22.9 

 3   57 16.6 
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 25  16 

 25  5  4  52% 
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 4 

 ( )

               (25-45 ) 19 (6.7) 

            (50-70 ) 39 (13.7) 

                     (75-95 ) 74 (26.1) 

 (100 ) 52 (53.5) 

284 (100) 

2.

 VAS, SG, TTO 

 6-8  VAS  SG 

0.70(+0.15)  0.72 (+0.22)  5  TTO 

 30  Preliminary study  26 

 10 

 4  0.50 
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 EuroQoL (EQ-5D) 

 EQ-5D  0.55(±0.29) 

 5  5  EQ-5D 

52.8%  75.4% 

 64.1% 

 53.9%  52.8% 

 6 

 5  Visual analogue scale, Standard gamble 

EQ-5D 

VAS

(n=279)

SG

(n=270)

EQ-5D

(n=284)

0.70 0.72 0.55 

0.70 0.70 0.60 

0.80 0.50 1.00 

0.15 0.22 0.29 

0.18 0.10 -0.38

1.00 1.00 1.00 

 ( ) 0.70+0.48 1.77+1.01 0.94+0.44
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 6  EQ-5D 

( )

1.

1.1

1.2

1.3

114

153

17

(40.1)

(53.9)

(6.0)

2.

2.1

2.2

2.3

215

45

24

(75.7)

(15.8)

(8.5)

3.

3.1

3.2

3.3

181

59

44

(63.7)

(20.8)

(15.5)

4. /

4.1

4.2

4.3 /

110

153

21

(38.7)

(53.9)

(7.4)

5. /

5.1

5.2

5.3

150

118

16

(52.8)

(41.5)

(5.6)

 7 
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 7  Visual analogue scale, Standard gamble 

EQ-5D 

VAS

(Mean+S.D.)

SG

(Mean+S.D.)

EQ-5D

(Mean+S.D.)

Ischemic  0.70+0.15 0.71+0.21 0.53+0.28

Hemorrhagic 0.70+0.15 0.72+0.23 0.57+0.29

 1  0.67+0.16 0.69+0.24 0.45+0.33

1-3  0.71+0.14 0.69+0.21 0.56+0.30

4-6  0.71+0.16 0.76+0.21 0.60+0.29

7-9  0.70+0.16 0.72+0.25 0.49+0.37

9-12  0.69+0.16 0.70+0.21 0.55+0.22

12  0.66+0.12 0.76+0.20 0.61+0.27

 0.71+0.15 0.72+0.21 0.60+0.27

 0.68+0.15 0.71+0.23 0.48+0.29

20-40  0.71+0.22 0.70+0.27 0.56+0.18

40-60 0.74+0.13 0.76+0.22 0.60+0.25

60-80 0.66+0.15 0.68+0.20 0.51+0.32

80 0.65+0.21 0.65+0.21 0.52+0.36

 0.74+0.16 0.72+0.25 0.64+0.26

  0.71+0.15 0.72+0.21 0.57+0.27

/  0.66+0.15 0.69+0.22 0.47+0.33
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 7 ( )

/  0.68+0.15 0.72+0.22 0.51+0.29

 0.74+0.15 0.69+0.21 0.62+0.29

 0.68+0.19 0.75+0.30 0.66+0.21

 0.75+0.14 0.73+0.19 0.63+0.22

0.71+0.15 0.71+0.21 0.53+0.30

0.69+0.14 0.75+0.22 0.57+0.22

0.66+0.16 0.66+0.22 0.50+0.30

0.68+0.15 0.66+0.22 0.55+0.27

0.68+0.15 0.70+0.22 0.15+0.31

/ 0.81+0.10 0.80+0.21 0.66+0.08

0.73+0.09 0.73+0.21 0.70+0.13

0.78+0.13 0.75+0.19 0.63+0.13

0.73+0.15 0.83+0.24 0.73+0.19

0.68+0.16 0.71+0.22 0.51+0.32

1-10000 0.74+0.12 0.71+0.19 0.64+0.15

10001 – 25000 0.77+0.15 0.73+0.19 0.60+0.22

25001 – 50000 0.74+0.11 0.82+0.21 0.66+0.13

50000 0.75+0.06 0.75+0.29 0.72+0.05
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 7 ( )

0.73+0.14 0.80+0.20 0.68+0.28

1 0.69+0.16 0.70+0.22 0.53+0.28

2 0.67+0.15 0.68+0.22 0.42+0.33 

 3 0.73+0.12 0.69+0.19 0.60+0.29

 1  3  2  2 

3  3  EQ-5D  653  VAS  SG 

600  360  EQ-5D 

 VAS  SG  8

 8 -

 (n=269) VAS SG EQ-5D 

 1 (3 ) 86 12 171 

 2 (2 ) 159 67 42 

 3 (1 ) 24 190 56 

600 360 653 

 15 -

 TTO 
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3.

 P-value 

 < 0.01  0.05  Ho

 2 

 0.05  9  Post Hoc 

 (Multiple Comparison)  Tamhane 

 (One Way Anova) 

 10  P-value  < 0.01 

 0.05  H0

 1  Post Hoc Test 

 VAS  SG  P-value  0.702  0.05  Ho

 VAS  SG 

 VAS  EQ-5D  P-value <0.01  0.05  Ho

 VAS  EQ-5D 

 0.05  SG 

EQ-5D  P-value <0.01  0.05  Ho

 SG  EQ-5D 

 0.05  11

 VAS  SG  EQ-5D 

 0.05 
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9

Levene Statistic df1 df2 P-value

40.042 2 830 <0.001

 10 

Sum of Squares df Mean Square F P-value 

Between Groups 4.731 2 2.365 46.357 <0.001 

Within Groups 42.352 830 .051 

Total 
47.083 832 

   

 11  (Multiple 

Comparison) Post Hoc Test 

Group Group S.E. P-value 95% CI (Lower Bound-Upper Bound)

VAS SG .01595 0.702 (-0.537-0.0227)

VAS EQ-5D .01931 <0.001 (0.1045-0.1971)

SG EQ-5D .01595 0.702 (-0.0227-0.0537)
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 EQ-5D 

 (Correlation Analysis) 

 EQ-5D 

 (r
2
=0.72)  12 

 12  EQ-5D 

 Barthel EQ-5D 

Barthel  Pearson Correlation 1.000 0.720
**

            P-value (2-tailed)  <0.001 

            N 284 284 

**. Correlation is significant at the 0.01 level (2-tailed). 
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 5 

1.

 20 

 (The Barthel ADL Index)  25  284 

 1 . . 2552  31 . . 2552  

 VAS, SG, TTO  VAS  SG 

0.70 (+ 0.15)  0.72 (+ 0.22)  TTO 

30  Preliminary study  26 

 10 

 EuroQoL (EQ-5D) 

 EQ-5D  0.55 (+ 0.29) 

 VAS, SG  EQ-5D 

EQ-5D  VAS  SG 

 VAS  EQ-5D 

 0.05  SG  EQ-5D 

 0.05 

 VAS  SG 

 EQ-5D 

 r
2
=0.72
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2.

VAS, SG TTO EQ-5D

VAS  0.70 + 0.48 

-  2  EQ-5D 

SG  1.77 + 1.01 

TTO

 (Tsevat J, et al. 1998) (Arnsen TM, Norheim OF 2003) 

 “

” “ .. ” “ ”

 TTO 
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 (Chirawutkul S., L.Manderson, et al 2005) 

 “ ”

 TTO 

EQ-5D  0.94 + 0.44 

 (2006) 

 VAS  EQ-5D 

 (utility scores) 

(  2552) EQ-5D  SG  TTO 

 Caroline Haacke  (2005)  EQ-5D 

 4.24 + 3.68 

 Caroline Haacke  4 

 Piet N. Post  (2001) 

 Minor  Major Stroke  Ranking scale 

 EQ-5D  Minor Stroke  Piet N. Post 

 (
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