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Tertiary care

Secondary care

vaves15aneLIa A S

M1 M2 F1
Hospital bed:
Intensive care unit 67.03+42.91 33.39+14.64 14.69+7.27 0 0
Operative theatre 15.3445.65 9.06£2.67 5.23+1.54 4 2.5+0.71
General ward 735.90+£205.20 409.27+107.76 244.77+40.57 150 97+35.53

Inpatient service

per year

Length of stay (days) 5.11+5.30

4.51+4.04

53,395.51+17,552.44 30,410.55+9,758.60 16,368.24+1,817.04 10,740+0.0 7,654.0+3,124.0

4.46+8.70 3.97+0.0 3.41+3.51

¥
N

37 2 dayanuguimnugibhalsanaanidanduaiusniuuismussauradlsaneIuna

a9

Tertiary care Secondary care

A S Ml M2 F1
Number (%) 34,625 (70.88) 10,249 (20.98) 3,786 (7.75) 49 (0.1) 139 (0.28)
Male : Female 1.4:1 1.4:1 1.3:1 2.6:1 1.4:1
Age (years) 63.9 £13.9 65.1+13.6 64.9+13.3 64.5+10.3 65.4+13.0
Pathology:
- Ischemic stroke (%) 97.1 97.1 94.5 89.8 97.6
- Transient ischemic attack (%) 2.9 2.9 5.5 10.2 2.4
Time before hospital arrived (hrs) 19.81+35.48 17.37+31.08 20.55+38.35 10.82+16.02 19.23+34.42
Modified Rankin Scale (mRS) 2.7+1.7 2.0+1.8 1.9+1.9 1.7+0.8 1.9+1.3
at admission
Barthel index at admission 58.0+33.3 46.2+37.5 39.3+£38.4  81.3+23.1 66.5+35.2
National Institutes of Health 4.9+6.6 4.7+7.5 4.3+6.8 3.6+4.6 5.3+6.2

Stroke Scale (NIHSS) at admission
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3 i53UU stroke fast track

Stroke unit Usenaufae 3 dauman

2. YSULWNUIULAYY stroke
unit Tivunzau

4 5W.53AU M virvufin
daanasdnduinsadneiusn.
szavgendnlumsdediadioe

1 aauillanngliidesndn 4 e

2 fuavdvdniiianuiiFelsanasnidensuas

3 fuaun1ssnwlsavaenaianduas (care map)
wazunun1slianuiiisawsenls Taeriunts
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ANSUSHIIIZUU : Stroke Service Plan
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Tertiary care Secondary care
A S M1 M2 F1 was F2

Initiation of stroke unit / /

Stroke care map implementation / / / / /
Intravenous thrombolytic regimen / /

Multidisciplinary team / / / / /
Effective referral system / / /
Stroke awareness program / /
Network agreement / / / / /
Shortening Time to hospital protocol / / / / /
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Tertiary care

A S M1
before after before after before after
Standard of care
Onset to door (min) 109.6+58.4 112.2+60.6 110.0+60.5 111.6+60.6 84.6+57.6 86.3+59.4
Door to needle time (min) 70.6+38.5 63.8+38.1 66.6+38.8 64.8+38.2 82.3+33.7 70.4+39.2
Antiplatelet therapy within 48 hrs (%) 81.9 84.6 86.1 90.2 89.3 85.3
Antiplatelet/anticoagulant therapy at discharge (%) 85.0 87.2 81.3 88.1 81.5 72.9
Door to needle time within 60 min (%) 43.5 54.8 46.1 47.3 27.7 45.7
Process
Evaluated CT scan/MRI/MRA within 24 hrs (%) 97.8 97.6 96.2 96.7 89.0 91.6
Symptoms <4.5 hrs received CT scan/MRI/MRA (%)  72.1 79.1 70.5 72.0 65.4 69.0
within 1 hr
Followed stroke care map (%) 92.7 97.4 92.6 88.8 80.5 84.6
Admitted stroke unit within 72 hrs (%) 78.8 86.9 71.2 77.1 26.8 63.7
Evaluated swallowing function within 72 hrs after (%)  90.0 93.7 90.1 95.1 83.7 92.8
admission
Evaluated and received rehabilitation program within 91.7 90.4 90.1 94.6 78.3 94.3
72 hrs after admission (%)
Outcome
Re-admission rate of stroke (%) 1.4 1.2 1.6 1.4 1.4 2.9
Barthel index at discharge over at admission (%) 49.2 50.9 39.5 48.1 34.6 33.4
Modified Rankin Scale (mRS) at discharge under 37.2 40.4 26.2 34.6 24.5 26.3
at admission (%)
National Institutes of Health Stroke Scale (NIHSS) 41.4 38.9 28.1 40.0 37.7 33.3
at discharge under at admission (%)
Length of stay (days) 5.1+8.0 4.4+24.9 3.1+34.4 5.0+24.1 5.4+12.8 3.1+18.0
Mortality rate (%) 4.4 3.6 5.8 4.2 5.6 3.4
Complications
Pneumonia (%) 2.4 2.0 4.5 2.2 2.9 2.2
Urinary tract infection (%) 1.4 0.6 2.1 1.3 2.4 1.7
Pressure sore (%) 0.8 0.5 1.4 0.7 2.0 1.2
Deep vein thrombosis (%) 0.4 0.2 0.4 0.3 0.2 0.5

N3N TINMIIINGY 2562 Ui 28 AU 1 101



Dealing with Stroke Death: Know-how Model

@ v v

MINN 5 MTINMUAMMNMITINE NTLVIUNMTUANAANS LUSaUaUNULALHAINM SHLTIUMS 2BantBuSNT LY

[

9
LAUNPEN

)]

Secondary care

M2 F1

before after before after

Standard of care
Onset to door (min)

Door to needle time (min)

N/A 79.3+46.3 108.2+63.5 112.2+60.8
N/A 50.0+11.6 67.9+34.4 63.4+38.3

Antiplatelet therapy within 48 hrs (%) N/A 79.2 93.7 98.5
Antiplatelet/anticoagulant therapy at discharge (%) N/A 81.6 93.9 96.4
Door to needle time within 60 minutes (%) N/A 71.4 33.3 41.7
Process
Evaluated CT scan/MRI/MRA within 24 hrs (%) N/A 97.9 93.8 98.6
Symptoms <4.5 hrs received CT scan/MRI/MRA within 1 hr (%)  N/A 76.2 64.0 89.9
Followed stroke care map (%) N/A 82.6 99.1 98.6
Admitted stroke unit within 72 hrs (%) N/A 81.6 49.1 100.0
Evaluated swallowing function within 72 hrs after admission (%) N/A 87.8 88.4 100.0
Evaluated and received rehabilitation program within 72 hrs N/A 89.8 80.4 100.0
after admission (%)
Outcome
Re-admission rate of stroke (%) N/A 2.0 0.0 0.0
Barthel index at discharge over at admission (%) N/A 77.6 36.5 38.8
Modified Rankin Scale (mRS) at discharge under at admission (%)  N/A 25.8 16.5 10.8
National Institutes of Health Stroke Scale (NIHSS) at discharge N/A 57.1 40.0 19.4

under at admission (%)

Length of stay (days)

Mortality rate (%)
Complications

Pneumonia (%)

Urinary tract infection (%)

Pressure sore (%)

Deep vein thrombosis (%)

N/A 10.9+43.8 4.5+18.4 2.5+3.8

N/A 0.0 0.9 0.7
N/A 11.1 1.8 0.0
N/A 2.1 0.0 0.0
N/A 4.3 0.9 0.0
N/A 0.0 0.0 0.0

N/A = lifidaya

FEUVUSAISLSAVaDNLAAdN I LHNALHaNUIW
Uszind naznanaonsugislamuualidinseiiy
MIADNUHUNBRTTUUUIMIFUMN (service plan)
TsAvapaLdanan
gorvuUszaninenladmiiiunsiduniulse-

WENNAM AT AN ST NS T Wozuan
FNANTENTNETITUGY LoUn AnsUNNEmans
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Abstract: Dealing with Stroke Death: Know-how Model

Udom Poovarodom, M.D.*; Phuping Akavipat, M.D., Ph.D.**; Suchat Hanchaiphiboolkul, M.D.***;
Tasanee Tantirittisak, M.D***; Somchai Towanabut, M.D.****

*Office of the Permanent Secretary, Ministry of Public Health; **Department of Anesthesiology, Prasat Neu-
rological Institute; ***Department of Neurology, Prasat Neurological Institute; ****Department of Medical
Services, Ministry of Public Health, Thailand

Journal of Health Science 2019,28:95-107.

Cerebrovascular disease or stroke is a leading cause of death and disability of the quality-adjusted
life year globally. The average mortality from stroke in Thailand was 38.1 per 100,000 population be-
tween the years 2011 - 2013, and the in-hospital stroke death was 6.2%. A multi-dimensional strategy
has been proposed to decrease this burden throughout Thailand since 2015. This descriptive study was
performed to evaluate the implemented intervention; and the monitoring indicators including standard,
process, outcome and complication were compared. Data of ischemic stroke patients collected at Pra-
sat Neurological Institute from the 107 participated hospitals in the 12 health regions nationwide were
analyzed. The activities based on six building blocks of health system including service delivery, health
workforce, health information system, medical products and technologies, financing, and leadership and
governance were categorized and evaluated periodically in 2015. There were 68,941 stroke patients ad-
mitted in the participating hospitals during the study period. The average hospital mortality rate decreased
from 6.20% to 3.70%. The average re-admission rate decreased from 1.549% to 1.37%. The percentage
of patients who had Barthel index at discharge higher than that at admission increased 2.97%, while the
hospital length of stay decreased 0.72+1.24 day. The initiation of stroke unit, care map, intravenous
thrombolytic regimen and the effective multidisciplinary team were the principle attainment factors in
tertiary care hospitals; while the good referral system, stroke awareness program and network agreement
were the keys of success in secondary care hospitals. In conclusion, the fundamental consideration which
possibly brings to stroke model development was determined. Stroke survival increased significantly with

acceptable quality of life year gained after the implementation.

Key word: ischemic stroke, model development, stroke fast track
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