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Introduction

Stroke is the second leading cause of death
and third leading cause of disability-adjusted
life years (DALYs)' with incidence of ischemic
stroke of 142 cases per one hundred thousand
person-years globally.” In Thailand, stroke is also
the first leading cause of death and second leading
cause of DALYs® with mortality rate of patients with
ischemic stroke of 3.4 percent.” Thai Department of
Medical Service in collaboration with Prasat
Neurological Institute had issued Stroke Service
Plan® and Intermediate Care Model for Elderly
people of Thailand® in an effort to improve system
and continuity of care in stroke patients, reducing
its burden on Thai healthcare system.

The coronavirus disease 2019 (COVID-19)
pandemic has been causing a diverse global
impact. The workload of COVID-19 on healthcare
workers and concerns over the highly contagious
corona virus had caused inefficiency in the
healthcare system, disrupted other patients
including ischemic stroke patients from receiving
proper rehabilitation care. Recommendations on
rehabilitation during COVID-19 pandemic®
were published encouraging revised triage,
decrease in in-clinic rehabilitation, and introduction
of telerehabilitation as means to reduce viral
transmission. Although growing evidences of
telerehabilitation including evidences related to
motor power, speech, and language has been
published,”"® sophisticated equipment might be
hardly accessible in resource-limited settings.

This study aims to create a telerehabilitation
method readily accessible in the context of
developing countries and assess its efficacy relative

to standard in-clinic rehabilitation.

Vol.37 ¢ NO.3 2021

Methods

Trial Design

The study was conducted as non-randomized,
open-label, controlled trial enrolled patients
admitted in Surin hospital from January 1, 2021 to
February 27, 2021. The trial was approved by the
ethics committee at Surin hospital.

Population

Adult patients aged at least 18 years with
clinically stable ischemic stroke were screened
according to eligibility criteria. Patients with Barthel
index not more than 75 or more than 75 with
multiple impairments were included in the study.’
Patients who could not comply or contacted
according to protocol, whose medical conditions or
communication problems might interfere with
rehabilitation, or who had depression were excluded
from the study. The recruited patients were allocated
into telerehabilitation group or in-clinic group and
followed according to Figure 1. The baseline
characteristics were collected as presented in
Table 1.

Study Procedure

Patients and caregivers in the telerehabilitation
group were given online rehabilitation demonstration
videos adapted from Clinical Practice Guidelines
for Stroke Rehabilitation' and asked to join
an interactive Line group, allowing two-way
communications and frequent monitoring of
telerehabilitation. Patients in the in-clinic group were
scheduled for standard rehabilitation in the hospital.
After rehabilitation for 3 months, our team contacted
patients in both groups and collected outcomes for

analyses.
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Outcomes

The primary outcome of the study was the
mean change in Barthel index from baseline to 3
months after rehabilitation. Secondary outcomes
were change in modified Rankin scale from baseline
to 3 months after rehabilitation, proportion of
patients with Barthel index less than 75 who might
be dependent and equal or less than 50 who might
need long term care,”'* and satisfaction score.
Safety outcomes including death and major
complications of stroke were collected.

Statistical Analysis

The primary outcome analysis was designed
to test whether telerehabilitation approach was
noninferior to in-clinic rehabilitation. Noninferiority
would be shown if the lower limit of the 95%
confidence interval for the between-group difference
in the mean change of Barthel index was more than
-15 (i.e., mean change of Barthel index in

telerehabilitation group minus mean change of

Thai * Journal * of ® Neurology

Barthel index in in-clinic group). A non-inferiority
margin of 15 was considered acceptable as the
minimal change in Barthel index that was clinically
important.””"® The sample size of 49 patients was
determined with 90% power to detect difference in
Barthel index score of 15 with a two-sided alpha
level of 0.05. To allow for attrition, we aimed to enroll
at least 59 patients.

In the primary analysis, the primary outcome
was analyzed using per-protocol analysis. The
primary outcome was tested for normal distribution
and the between-group difference was calculated
using t-test without adjustment for covariates.
Sensitivity analyses were also performed including
multiple imputation of outcomes, worst case
substitution of missing outcomes, and modified
intention-to-treat analysis. Results for secondary
outcomes and safety outcomes were reported with
P values. All statistical analyses were performed
with IBM SPSS software, version 22.

312 Patients with clinically
stable ischemic stroke were
assessed for eligibility

245 Did not meet eligibility criteria
217 Barthel index >75
= 16 Unable to comply with protocol
9 Difficulty in communication
3 Did not give consent

A

y

67 Underwent allocation

v

v

30 Were assigned to
telerehabilitation group

37 Were assigned to
in-clinic group

3 Discontinued trial
1 Lost to follow up f¢—
2 Died

Y

27 Completed trial
follow up

6 Discontinued trial
— 4 Lost to follow up
2 Died

\ 4

31 Completed trial
follow up

Figure 1. Flow diagram of study enroliment
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Results

Patients

Of the 312 ischemic stroke patients screened,
245 (79%) were excluded. The most common
reasons for exclusion were Barthel index >75, and
unable to comply with protocol. Of the 67 patients
enrolled, 30 were allocated to the telerehabilitation

group and 37 to the in-clinic group. The mean (¥SD)

Table 1 Characteristics of patients

Vol.37 ¢ NO.3 2021

age was 69+11 years, and 34 patients (51%) were
male. Hypertension was the most common risk
factor (48%), followed by diabetes mellitus (19%),
and dyslipidemia (16%). Small vessel occlusion was
the most common stroke subtype (42%), followed
by large-artery atherosclerosis (33%). The baseline
median (IQR) NIHSS was 6 (4-11), median (IQR)
Barthel index was 50 (25-70), and median (IQR)

modified Rankin scale was 4 (4-5).

TR Group IC Group
Characteristic (n=30) (n=37) P Value

Male sex - No. (%) 12 (40%) 22 (59%) 0.113
Age - mean (SD), y 67.9 (12.3) 70.3 (9.6) 0.407
Risk factors - No. (%)

Diabetes mellitus 5(16%) 8 (22%) 0.610

Hypertension 15 (50%) 17 (46%) 0.741

Dyslipidemia 5(17%) 6 (16%) 0.961

Atrial fibrillation 3 (10%) 7 (19%) 0.308

Smoking 2 (7%) 3 (8%) 0.823
NIHSS - median (IQR) 5 (4-8) 8 (4-12) 0.088
Stroke subtype - No. (%)

Large-artery atherosclerosis 9 (30%) 13 (35%) 0.420

Cardioembolism 5(17%) 11 (30%) 0.212

Small vessel occlusion 15 (50%) 13 (35%) 0.220

Other determined or undetermined 1 (3%) 0 0.263
Barthel index - median (IQR) 60 (45-70) 45 (20-70) 0.095
Modified Rankin scale - median (IQR) 4 (4-5) 4 (4-5) 0.911
Depression - No. (%) 0 0

Abbreviations: TR, telerehabilitation; IC, in-clinic; NIHSS, national institutes of health stroke scale; IQR, interquartile range.

Primary Outcome

The primary outcome in the per-protocol
population was the mean change of Barthel
index from baseline to 3 months after treatment
corresponding to 28.1 points (standard deviation,
21.3) in the telerehabilitation group and 25.3 points

(standard deviation, 23.5) in the in-clinic group

(between-group difference, 2.8 points; 95%
confidence interval, -9.0 to 14.7; P=0.004 for
non-inferiority). In the sensitivity analyses with
multiple imputation, worst case scenario, and
intention-to-treat, the results were similar to those

in the primary analysis (Figure 2).
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Mean Change of Barthel Index from Baseline to 3 Months
After Treatment, Between-Group Difference (95% CI)

Margin, -15
A | PP E ————e———  2.38(-9.0to0 14.7); P=0.004
PP with multiple imputation E D 3.2 (-7.3 to 13.7); P=0.001
B PP with worst case scenario § e R 0.6 (-9.7 to 10.9); P=0.004
ITT E —1————  2.8(-9.0 to 14.7); P=0.004
-1;0 ) -1.0 ) 0 ) 1'0 ) 2.0

Favors In-clinic <=

Abbreviations: PP, per-protocol; ITT, intention-to-treat.

—Pp Favors Telerehabilitation

Figure 2 Between-group difference in primary outcome of mean change of Barthel index from baseline to

3 months after treatment in the per-protocol population (A) with sensitivity analyses (B)

Secondary Outcomes and Safety Outcomes

The median change of modified Rankin scale
from baseline to 3 months after rehabilitation in the
telerehabilitation group was not significantly
different from those in the in-clinic group (p=0.172).
The proportion of patients who were dependent
after 3 months of rehabilitation with Barthel index
less than 75 and patients who may need long
term care with Barthel index equal or less than
50 after 3 months of rehabilitation were not

Table 2 Secondary outcomes and safety outcomes

significantly different between group (p=0.176 and
p=0.093, respectively). The satisfaction score in the
telerehabilitation group was not significantly differ-
ent from those in the in-clinic group (p=0.591).
The individual safety outcomes in the two groups
are presentedin Table 3. During the 3 months following,
death occurredin 2 of 30 (7%) in the telerehabilitation
group and 2 of 37 (5%) in the in-clinic group
(p=0.828). The complications that occurred were

not significantly different between groups.

TR Group IC Group
Secondary Outcomes P Value
(n=27) (n=31)
Modified Rankin scale at 3 month - median change (IQR) -2 (-3to-1) -2 (-3t00) 0.172
Barthel index at 3 month <75 - No. (%) 6 (22%) 12 (39%) 0.176
Barthel index at 3 month <50 - No. (%) 3 (11%) 9 (29%) 0.093
Satisfaction score - median (IQR) 10 (9-10) 10 (8-10) 0.591
TR Group IC Group
Safety Outcomes P Value
(n=30) (n=37)
Death - No. (%) 2 (7%) 2 (5%) 0.828
Complication - No. (%)
Pneumonia 2 (7%) 3 (8%) 0.823
Urinary tract infection 1(3%) 0 0.263
Bedsore 2 (7%) 1 (3%) 0.435
Gastrointestinal hemorrhage 0 0
Frozen joint 1(3%) 1(3%) 0.880
Venous thromboembolism 0 0
Fall 0 1 (3%) 0.364

Abbreviations: TR, telerehabilitation; IC, in-clinic; IQR, interquartile range.
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Discussion

In this trial we created and evaluated the
efficacy of a telerehabilitation approach for ischemic
stroke patients in resource limited settings.
The study met its primary objective of showing
noninferiority of telerehabilitation methods, as
compared to standard in-clinic rehabilitation, with
respect to the between-group difference in
mean change in Barthel index after 3 months of
rehabilitation. In the analyses of secondary
outcomes, there were no significant differences
shown in the mean change of modified Rankin scale,
the proportions of patients still left with significant
disabilities, or patients’ satisfaction. The safety
outcomes including death and complications also
did not show significant differences between
groups.

The results of our trial were consistent with the
previous studies of telerehabilitation in stroke
patients. Although there were restricted timescale
and limitations for conducting standard trials
during COVID-19 pandemic, this study should
appropriately provide moderate evidence for
telerehabilitation in stroke patients using
affordable methods as an alternative to in-clinic
telerehabilitation, especially during COVID-19
pandemic. The study may also facilitate
implementation of larger scale standard
randomized controlled trials to assess efficacy of
telerehabilitation as a potential alternative standard
of care, continuing the pace of intermediate care in
ischemic stroke patients in the emerging disease
time and information age.

There are several limitations of our trial that
should be noted. Non-randomized allocation may

be subjected to bias. The open-label design may

Vol.37 ¢ NO.3 2021

have introduced certain biases. The missing data
were addressed using sensitivity analyses of
outcome.

In conclusion, in ischemic stroke patients,
telerehabilitation was non-inferior to standard
in-clinic rehabilitation with respect to the
mean change in Barthel index after 3 months of

rehabilitation.
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rt-PALam 1 0.09 1.61 3.08 324 504 547 5.15 6.41 7.65 7.95 8.66 8.42
rt-PA 11m 2 0 0.21 1.54 2.31 4.41 7.73 6.79 6.88 7.31 9.06 10.22 10.02
rt-PALIm 3 0.05 0 0.07 0.3 1.05 291 3.78 3.19 4.78 7.61 9.05 9.2
rt-PALIR 4  0.34 2 5.19 544 523 582 5.26 5.46 5 5.36 7.01 6.38
rnt-PALIR 5 0.04 0 0 043 098 197 2.01 3.56 4.87 6.21 7.01 7.21
rt-PA IR 6  0.36 5.17 1.51 165 215 283 3.47 3.3 4.29 5.04 7.34 6.56
rt-PA Lam 7 0 1.94 277 4.18 4.3 4.79 5.98 5.98 7.94 8.17 8.08 10.42
rt-PA 11/ 8 0 0 0.49 2.82 5.3 5.04 6.55 5.41 5.55 6.75 7.13 6.28
rt-PA 12/ 9 0 0.25 1.04 186 214 227 2.71 3.73 4.21 4.64 6.02 6.19
rt-PA 11/ 10 0 0.49 0.5 017  0.41 212 3.29 4.64 7.69 7.67 9.22 9.45
rt-PA R 11 0.19 1.13 1.7 2.49 2.4 3.5 3.55 4.27 4.31 719 1012  10.82
rt-PA IR 12 0.25 0.35 0.95 118 3.2 3.51 4.33 o125 6.44 189 6.55 7.34
rt-PA IR 13 0.69 1.17 1.62 1.9 262 3.5 3.51 5.28 6.33 6.8 6.91 7.66
Lﬂalilﬂi‘zmﬂ 0.18 1.24 1.62 219 3.02 3.85 4.26 4.82 5.77 6.59 7.75 7.95

A919% 3uansdeyadnsnisiloanie (fatality rate) ae9giloalsanasninananeamnLvizogaRLT lUsEALILA
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(%) 2552 2553 2554 2555 2556 2557 2558 2559 2560 2561 2562 2563
fatal LUm 1 525 6.46 546  5.21 526 505 503 424 424 411 423  3.99
fatal L1 2 8.51 9.08 749 744 6.03 6.54 7.2 6.97 637 6.88 4.7 4.86
fatal 1R 3 1023 1124 9.89 887 1034 794 822 789 6.09 6.91 6.97 6.7
fatal 11/ 4 1269 1284 11.06 10.95 1069 834 7.91 8.91 7.43 7.71 718  7.28
fatal 1% 5 9.1 9.46 8.8 9 825 7.1 6.75  6.07 7 6.55 5.3 5.83
fatal 117 6 11.02 1076 957 972 9.03 923 782 739 699 6.1 6.58  6.39
fatal Lum 7 4.7 3.92 3.6 3.78 349 354 316 227 206 1.98 1.85 1.67
fatal 117 8 2.68 348 357 448 266 299 303 274 .28 1.74 223 216
fatal L1/ 9 805 879 737 6.89 753 645 571 514  4.05 3.67 346 444
fatal L1 10 5,23 6 435 482 564 @ 4.81 403 339 278 287 269 3.18
fatal 16 11 8.98 8.6 8.29 6.68 7.6 6.87  6.49 7.21 5.55 5.32 5.31 5.58
fatal LUR 12 561 6.09 527 564 599 4.7 498 508 4.08 334 3.68 3.5
fatal LUm 13 9.48  8.54 7.98  8.21 822 714  7.96 753 6.99 6.33 6.62 6.63

L@?ﬂlﬂﬂ?:mﬂ 8.05  8.33 7.37  7.31 719 644  6.09 5.78 506 480 464 476
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Table 1 Incidence of cerebral infarction and intracerebral hemorrhage

Vol.37 ¢ NO.3 »

2021

Age group  Year Number of populations Number of stroke Incidence per 100,000
person years

Male Female Total Male Female Total Male Female Total

<15 years 2005 6,277,542 5,966,379 12,243,921 117 89 206 1.86 1.49 1.68
2006 6,272,104 5,997,839 12,269,943 137 86 223 2.18 1.43 1.82

2007 6,191,884 5,918,691 12,110,575 149 93 242 2.41 1.57 2.00

2008 6,075,188 5,791,745 11,866,933 161 112 273 2.65 1.93 2.30

2009 6,028,252 5,741,536 11,769,788 116 113 229 1.92 1.97 1.95

2010 5,954,500 5,668,198 11,622,698 142 122 264 2.38 2.15 2.27

2011 5,857,653 5,541,337 11,398,990 144 110 254 2.46 1.99 2.23

2012 5,837,027 5,520,021 11,357,048 129 126 255 2.21 2.28 2.25

2013 5,783,624 5,468,675 11,252,299 139 95 234 2.40 1.74 2.08

2014 5,688,912 5,376,910 11,065,822 138 118 256 243 2.19 2.31

2015 5,635,408 5,327,372 10,962,780 125 114 239 2.22 2.14 2.18

2016 5,584,156 5,280,594 10,864,750 124 112 236 2.22 212 217

2017 5,521,999 5,220,605 10,742,604 138 100 238 2.50 1.92 2.22
> 15 years 2005 14,325,096 14,844,975 29,170,071 17,671 15,079 32,750 123.36 101.58 112.27
2006 14,425,132 14,937,038 29,362,170 19,378 16,231 35609 134.33 108.66 121.28
2007 14,217,134 14,560,034 28,777,168 20,855 17,190 38,045 146.69 118.06 132.21
2008 14,291,361 14,619,034 28,910,395 23,564 19,879 43,443 164.88 13598 150.27
2009 14,491,239 14,796,143 29,287,382 25,173 20,900 46,073 173.71 14125 157.31
2010 14,617,411 14,856,266 29,473,677 26,875 22,402 49,277 183.86 150.79 167.19
2011 14,539,084 14,728,663 29,267,747 31,088 24,904 55992 213.82 169.09 191.31
2012 15,023,721 15,014,710 30,038,431 33,219 26,383 59,602 221.11 17571 198.42
2013 14,990,918 14,961,658 29,952,576 35,516 27,822 63,338 236.92 18596 211.46
2014 14,990,553 14,779,002 29,769,555 38,424 29,763 68,187 256.32 201.39 229.05
2015 14,884,147 14,678,267 29,562,414 41,136 31,978 73,114 276.37 217.86 247.32
2016 14,727,841 14,514,120 29,241,961 42,990 33,855 76,845 291.90 233.26 262.79
2017 14,621,333 14,322,931 28,944,264 45,643 36,340 81,983 31217 253.72 283.24

=2 4 o o o
nsAnwanuglaelspnandn fuinuilu

T99NEUNA epilepsy (G40) FaR13197 2
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Table 2 Incidence of epilepsy

Thai * Journal * of ® Neurology

Age group Year

Number of populations

Number of G40 epilepsy

Incidence per 100,000

person years

Male Female Total Male Female Total Male Female Total

<15 years 2005 6,277,542 5,966,379 12,243,921 1,819 1,443 3,262 2898 2419 26.64
2006 6,272,104 5,997,839 12,269,943 1,766 1,483 3,249 28.16 24.73  26.48
2007 6,191,884 5,918,691 12,110,575 1,858 1,467 3,325  30.01 24.79  27.46
2008 6,075,188 5,791,745 11,866,933 1,736 1,443 3,179 2858 2491 26.79
2009 6,028,252 5,741,536 11,769,788 1,742 1,407 3,149 2890 2451 26.75
2010 5,954,500 5,668,198 11,622,698 1,772 1,448 3,220 29.76 2555  27.70
2011 5,857,653 5,541,337 11,398,990 1,781 1,445 3226 3040 26.08 28.30
2012 5,837,027 5,520,021 11,357,048 1,844 1,495 3,339 31.59 27.08 29.40
2013 5,783,624 5,468,675 11,252,299 1,834 1,598 3,432  31.71 29.22  30.50
2014 5,688,912 5,376,910 11,065,822 1,831 1,611 3342 3219 2810 30.20
2015 5,635,408 5,327,372 10,962,780 1,880 1,468 3,348 33.36 27.56  30.54
2016 5,584,156 5,280,594 10,864,750 1,896 1,591 3,487 33.95 30.13  32.09
2017 5,521,999 5,220,605 10,742,604 1,702 1,488 3,190 30.82 2850 29.69
> 15 years 2005 14,325,096 14,844,975 29,170,071 7,433 3,880 11,313 51.89 26.14  38.78
2006 14,425,132 14,937,038 29,362,170 6,521 3,619 10,140 45.21 24.23  34.53
2007 14,217,134 14,560,034 28,777,168 6,201 3,322 9,523 4362 2282  33.09
2008 14,291,361 14,619,034 28,910,395 6,412 3,395 9,807 44.87 2322 3392
2009 14,491,239 14,796,143 29,287,382 6,792 3,415 10,207 46.87 23.08 34.85
2010 14,617,411 14,856,266 29,473,677 7,247 3,521 10,768 49.58 23.70  36.53
2011 14,539,084 14,728,663 29,267,747 7,913 3,793 11,706 5443 2575  40.00
2012 15,023,721 15,014,710 30,038,431 7,903 3,676 11579 5260 2448 3855
2013 14,990,918 14,961,658 29,952,576 7,766 3,800 11,566 51.80 2540  38.61
2014 14,990,553 14,779,002 29,769,555 7,718 3,813 11,5631 5149 2580 38.73
2015 14,884,147 14,678,267 29,562,414 8,033 3,850 11,883 53.97 26.23 40.20
2016 14,727,841 14,514,120 29,241,961 7,637 3,831 11,468 51.85 26.39  39.22
2017 14,621,333 14,322,931 28,944,264 8,033 3,924 11,957 5494 2740 41.31

= o o A o o
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Table 3 Incidence of status epilepticus

Age group  Year Number of populations Number of status epilepticus Incidence per 100,000

person years

Male Female Total Male Female Total Male Female Total
<15years 2005 6,277,542 5,966,379 12,243,921 228 179 407 3.63 3.00 3.32
2006 6,272,104 5,997,839 12,269,943 274 207 481 4.37 3.45 3.92
2007 6,191,884 5,918,691 12,110,575 290 204 494 4.68 3.45 4.08
2008 6,075,188 5,791,745 11,866,933 312 246 558 5.14 4.25 4.70
2009 6,028,252 5,741,536 11,769,788 354 275 629 5.87 4.79 5.34
2010 5,954,500 5,668,198 11,622,698 400 296 696 6.72 5.22 5.99
2011 5,857,653 5,541,337 11,398,990 430 333 763 7.34 6.01 6.69
2012 5,837,027 5,520,021 11,357,048 458 340 798 7.85 6.16 7.03
2013 5,783,624 5,468,675 11,252,299 484 382 866 8.37 6.99 7.70
2014 5,688,912 5,376,910 11,065,822 505 410 915 8.88 7.63 8.27
2015 5,635,408 5,327,372 10,962,780 490 354 844 8.70 6.64 7.70
2016 5,584,156 5,280,594 10,864,750 494 395 889 8.85 7.48 8.18
2017 5,521,999 5,220,605 10,742,604 467 409 876 8.46 7.83 8.15
>15years 2005 14,325,096 14,844,975 29,170,071 501 274 775 3.50 1.85 2.66
2006 14,425,132 14,937,038 29,362,170 535 332 867 3.71 222 2.95
2007 14,217,134 14,560,034 28,777,168 664 389 1,053 4.67 2.67 3.66
2008 14,291,361 14,619,034 28,910,395 853 497 1,350 5.97 3.40 4.67
2009 14,491,239 14,796,143 29,287,382 1,048 508 1,556 7.23 3.43 5.3
2010 14,617,411 14,856,266 29,473,677 1,223 668 1,891 8.37 4.50 6.42
2011 14,539,084 14,728,663 29,267,747 1,354 766 2,120 9.31 5.20 7.24
2012 15,023,721 15,014,710 30,038,431 1,660 870 2,530  11.05 5.79 8.42
2013 14,990,918 14,961,658 29,952,576 1,780 951 2,731 11.87 6.36 9.12
2014 14,990,553 14,779,002 29,769,555 1,914 922 2,836 12.77 6.24 9.53
2015 14,884,147 14,678,267 29,562,414 1,917 982 2,899 12.88 6.69 9.81
2016 14,727,841 14,514,120 29,241,961 1,905 1,076 2,981 12.93 7.41 10.19
2017 14,621,333 14,322,931 28,944,264 2,028 1,061 3,089  13.87 7.41 10.67

nsAnEwugLheiuinenlulsmenunadtiade tuberculous meningitis, eosinophilic meningitis,
ARATTTLULITANEIUNan (G00-G09) central  aseptic meningitis, encephalitis AIA15197 4

nervous system infection: bacterial meningitis,
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Table 4 Incidence of central nervous system infection: bacterial meningitis, tuberculous meningitis,

eosinophilic meningitis, aseptic meningitis, encephalitis

Thai * Journal * of ® Neurology

Age group  Year

Number of populations

Number of central nervous

Incidence per 100,000

infection person years

Male Female Total Male Female Total Male Female Total
<15vyears 2005 6,277,542 5,966,379 12,243,921 1,234 776 2,010 1966  13.01 16.42
2006 6,272,104 5,997,839 12,269,943 1,127 696 1,823 1797 1160 14.86
2007 6,191,884 5,918,691 12,110,575 1,116 670 1,786  18.02 1132 1475
2008 6,075,188 5,791,745 11,866,933 1,117 711 1,828  18.39 1228 1540
2009 6,028,252 5,741,536 11,769,788 1,225 691 1,916 20.32 12.04 16.28
2010 5,954,500 5,668,198 11,622,698 1,022 612 1,634 1716  10.80  14.06
2011 5,857,653 5,541,337 11,398,990 1,104 709 1,813 1885 1279 1590
2012 5,837,027 5,520,021 11,357,048 932 602 1,534 1597  10.91 13.51
2013 5,783,624 5,468,675 11,252,299 1,002 644 1,646  17.32 1178  14.63
2014 5,688,912 5,376,910 11,065,822 978 656 1,634 1719 1220 1477
2015 5,635,408 5,327,372 10,962,780 932 595 1,627  16.54 1117  13.93
2016 5,584,156 5,280,594 10,864,750 1,063 660 1,723  19.04 1250 15.86
2017 5,521,999 5,220,605 10,742,604 989 687 1,676 17.91 13.16  15.60
>15years 2005 14,325,096 14,844,975 29,170,071 2,940 1,848 4,788 20.52 1245 16.41
2006 14,425,132 14,937,038 29,362,170 2,994 1,810 4,804 20.76 12.12  16.36
2007 14,217,134 14,560,034 28,777,168 3,015 1,803 4,818  21.21 1238  16.74
2008 14,291,361 14,619,034 28,910,395 2,897 1,841 4,738  20.27 1259  16.39
2009 14,491,239 14,796,143 29,287,382 3,317 2,002 5319 2289 1353 18.16
2010 14,617,411 14,856,266 29,473,677 3,453 2,146 5599 2362 1445 19.00
2011 14,539,084 14,728,663 29,267,747 3,382 2,114 5496 2326 1435 18.78
2012 15,023,721 15,014,710 30,038,431 3,582 2,210 5,792 2384 1472 19.28
2013 14,990,918 14,961,658 29,952,576 3,871 2,588 6,459 2582 17.30 21.56
2014 14,990,553 14,779,002 29,769,555 3,841 2,585 6,426 2562 1749 2159
2015 14,884,147 14,678,267 29,562,414 4,042 2,666 6,708 27.16  18.16  22.69
2016 14,727,841 14,514,120 29,241,961 4,236 2,799 7,035 28.76  19.28  24.06
2017 14,621,333 14,322,931 28,944,264 4,015 2,732 6,747 2746  19.07  23.31

=2 v o o aa o
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Table 5 Incidence of autoimmune encephalitis

Vol.37 ¢ NO.3 2021

Age group  Year

Number of populations

No. of autoimmune

Incidence per 100,000

encephalitis person years

Male Female Total Male Female Total Male Female Total
<15years 2005 6,277,542 5,966,379 12,243,921 238 169 407 3.79 2.83 3.32
2006 6,272,104 5,997,839 12,269,943 245 176 421 3.91 2.93 3.43
2007 6,191,884 5918,691 12,110,575 257 152 409 4.15 2.57 3.38
2008 6,075,188 5,791,745 11,866,933 224 162 386 3.69 2.80 3.25
2009 6,028,252 5,741,536 11,769,788 209 186 395 3.47 3.24 3.36
2010 5,954,500 5,668,198 11,622,698 240 164 404 4.03 2.89 3.48
2011 5,857,653 5,541,337 11,398,990 206 164 370 3.52 2.96 3.25
2012 5,837,027 5,520,021 11,357,048 200 145 345 3.43 2.63 3.04
2013 5,783,624 5,468,675 11,252,299 218 156 374 3.77 2.85 3.32
2014 5,688,912 5,376,910 11,065,822 201 160 361 358 2.98 3.26
2015 5,635,408 5,327,372 10,962,780 215 160 375 3.82 3.00 3.42
2016 5,584,156 5,280,594 10,864,750 217 159 376 3.89 3.01 3.46
2017 5,521,999 5,220,605 10,742,604 204 163 367 3.69 3.12 3.42
>15years 2005 14,325,096 14,844,975 29,170,071 492 73 865 3.43 2.51 2.97
2006 14,425,132 14,937,038 29,362,170 527 385 912 3.65 2.58 3.1
2007 14,217,134 14,560,034 28,777,168 565 380 945 3.97 2.61 3.28
2008 14,291,361 14,619,034 28,910,395 561 449 1,010 3.93 3.07 3.49
2009 14,491,239 14,796,143 29,287,382 555 446 1,001 3.83 3.01 3.42
2010 14,617,411 14,856,266 29,473,677 661 480 1,141 4.52 3.23 3.87
2011 14,539,084 14,728,663 29,267,747 678 459 1,137 4.66 3.12 3.88
2012 15,023,721 15,014,710 30,038,431 760 513 1,273 5.06 3.42 4.24
2013 14,990,918 14,961,658 29,952,576 900 622 1,522 6.00 4.16 5.08
2014 14,990,553 14,779,002 29,769,555 837 620 1,457 5.58 4.20 4.89
2015 14,884,147 14,678,267 29,562,414 843 625 1,468 5.66 4.26 4.97
2016 14,727,841 14,514,120 29,241,961 936 709 1,645 6.36 4.88 5.63
2017 14,621,333 14,322,931 28,944,264 865 689 1,554 5.92 4.81 5.3
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Table 6 Incidence of myasthenia gravis

Thai * Journal * of ® Neurology

Age group  Year

Number of populations

Number of myasthenia

Incidence per 100,000

gravis person years

Male Female Total Male Female Total Male Female Total

<15vyears 2005 6,277,542 5,966,379 12,243,921 12 20 32 0.19 0.34 0.26
2006 6,272,104 5,997,839 12,269,943 14 24 38 0.22 0.40 0.31
2007 6,191,884 5,918,691 12,110,575 15 18 33 0.24 0.30 0.27
2008 6,075,188 5,791,745 11,866,933 14 32 46 0.23 0.55 0.39
2009 6,028,252 5,741,536 11,769,788 12 28 40 0.20 0.49 0.34
2010 5,954,500 5,668,198 11,622,698 23 10 88 0.39 0.18 0.28
2011 5,857,653 5,541,337 11,398,990 9 27 36 0.15 0.49 0.32
2012 5,837,027 5,520,021 11,357,048 12 11 23 0.21 0.20 0.20
2013 5,783,624 5,468,675 11,252,299 14 19 33 0.24 0.35 0.29
2014 5,688,912 5,376,910 11,065,822 14 21 35 0.25 0.39 0.32
2015 5,635,408 5,327,372 10,962,780 14 21 35 0.25 0.39 0.32
2016 5,584,156 5,280,594 10,864,750 19 26 45 0.34 0.49 0.41
2017 5,521,999 5,220,605 10,742,604 17 17 34 0.31 0.33 0.32
>15years 2005 14,325,096 14,844,975 29,170,071 97 308 405 0.68 2.07 1.39
2006 14,425,132 14,937,038 29,362,170 110 244 354 0.76 1.63 1.21
2007 14,217,134 14,560,034 28,777,168 82 222 304 0.58 1.562 1.06
2008 14,291,361 14,619,034 28,910,395 89 210 299 0.62 1.44 1.03
2009 14,491,239 14,796,143 29,287,382 90 257 347 0.62 1.74 1.18
2010 14,617,411 14,856,266 29,473,677 87 221 308 0.60 1.49 1.05
2011 14,539,084 14,728,663 29,267,747 95 226 321 0.65 1.53 1.10
2012 15,023,721 15,014,710 30,038,431 92 225 317 0.61 1.50 1.06
2013 14,990,918 14,961,658 29,952,576 100 228 328 0.67 1.562 1.10
2014 14,990,553 14,779,002 29,769,555 93 216 309 0.62 1.46 1.04
2015 14,884,147 14,678,267 29,562,414 98 232 330 0.66 1.58 1.12
2016 14,727,841 14,514,120 29,241,961 81 269 350 0.55 1.85 1.20
2017 14,621,333 14,322,931 28,944,264 105 228 888 0.72 1.59 1.15

naAnsnugLheiuineTulssnenuna dllade

multiple sclerosis (G35) A4ANT147 7
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Table 7 Incidence of multiple sclerosis

Vol.37 ¢ NO.3 2021

Age group Year

Number of populations

No. of multiple sclerosis

Incidence per 100,000

person years

Male Female Total Male Female Total Male Female Total

<15 years 2005 6,277,542 5,966,379 12,243,921 2 3 5 0.032  0.050  0.041
2006 6,272,104 5,997,839 12,269,943 6 4 10 0.096  0.067  0.081
2007 6,191,884 5,918,691 12,110,575 1 1 2 0.016  0.017  0.017
2008 6,075,188 5,791,745 11,866,933 7 1 8 0.115  0.017  0.067
2009 6,028,252 5,741,536 11,769,788 2 1 3 0.033  0.017  0.025
2010 5,954,500 5,668,198 11,622,698 3 2 5 0.050  0.035  0.043
2011 5,857,653 5,541,337 11,398,990 4 2 6 0.068  0.036  0.053
2012 5,837,027 5,520,021 11,357,048 0 4 4 0.000  0.072  0.035
2013 5,783,624 5,468,675 11,252,299 4 7 11 0.069  0.128  0.098
2014 5,688,912 5,376,910 11,065,822 3 4 7 0.053  0.074  0.063
2015 5,635,408 5,327,372 10,962,780 3 6 9 0.053  0.113  0.082
2016 5,584,156 5,280,594 10,864,750 7 7 14 0.125  0.133  0.129
2017 5,521,999 5,220,605 10,742,604 3 3 6 0.054  0.057  0.056
> 15 years 2005 14,325,096 14,844,975 29,170,071 28 163 191 0.195 1.098  0.655
2006 14,425,132 14,937,038 29,362,170 24 125 149 0.166  0.837  0.507
2007 14,217,134 14,560,034 28,777,168 22 96 118 0.155  0.659  0.410
2008 14,291,361 14,619,034 28,910,395 30 121 151 0210  0.828  0.522
2009 14,491,239 14,796,143 29,287,382 24 125 149 0.166  0.845  0.509
2010 14,617,411 14,856,266 29,473,677 27 118 145 0.185  0.794  0.492
2011 14,539,084 14,728,663 29,267,747 30 109 139 0.206  0.740  0.475
2012 15,023,721 15,014,710 30,038,431 25 91 116 0.166  0.606  0.386
2013 14,990,918 14,961,658 29,952,576 23 93 116 0.153  0.622  0.387
2014 14,990,553 14,779,002 29,769,555 34 97 131 0.227  0.656  0.440
2015 14,884,147 14,678,267 29,562,414 20 65 85 0.134  0.443  0.288
2016 14,727,841 14,514,120 29,241,961 10 69 79 0.068 0475 0.270
2017 14,621,333 14,322,931 28,944,264 23 62 85 0.157  0.433  0.2%4
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Table 8 Incidence of neuromyelitis optica

Thai * Journal * of ® Neurology

Age group  Year

Number of populations

No. of neuromyelitis optica

Incidence per 100,000

person years

Male Female Total Male Female Total Male Female Total
<15years 2005 6,277,542 5,966,379 12,243,921 3 1 4 0.048 0.017  0.033
2006 6,272,104 5,997,839 12,269,943 2 1 3 0.032 0.017  0.024
2007 6,191,884 5,918,691 12,110,575 0 2 2 0.000  0.034  0.017
2008 6,075,188 5,791,745 11,866,933 2 1 3 0.033  0.017  0.025
2009 6,028,252 5,741,536 11,769,788 4 1 5 0.066  0.017  0.042
2010 5,954,500 5,668,198 11,622,698 3 2 5 0.050  0.035  0.043
2011 5,857,653 5,541,337 11,398,990 4 2 6 0.068 0.036  0.053
2012 5,837,027 5,520,021 11,357,048 4 6 10 0.069 0.109  0.088
2013 5,783,624 5,468,675 11,252,299 6 10 16 0.104  0.183  0.142
2014 5,688,912 5,376,910 11,065,822 2 5 7 0.035 0.093 0.063
2015 5,635,408 5,327,372 10,962,780 5 5 10 0.089  0.094  0.091
2016 5,584,156 5,280,594 10,864,750 0 6 6 0.000  0.114  0.055
2017 5,521,999 5,220,605 10,742,604 3 6 9 0.054 0.115  0.084
>15years 2005 14,325,096 14,844,975 29,170,071 5 4 9 0.035 0.027  0.031
2006 14,425,132 14,937,038 29,362,170 4 3 7 0.028 0.020 0.024
2007 14,217,134 14,560,034 28,777,168 3 10 13 0.021 0.069  0.045
2008 14,291,361 14,619,034 28,910,395 4 9 13 0.028 0.062  0.045
2009 14,491,239 14,796,143 29,287,382 4 17 21 0.028 0.115  0.072
2010 14,617,411 14,856,266 29,473,677 12 28 40 0.082 0.188  0.136
2011 14,539,084 14,728,663 29,267,747 8 42 50 0.055 0285 0.171
2012 15,023,721 15,014,710 30,038,431 11 54 65 0.073 0.360 0.216
2013 14,990,918 14,961,658 29,952,576 14 62 76 0.093 0414  0.254
2014 14,990,553 14,779,002 29,769,555 20 86 106 0.133  0.582  0.356
2015 14,884,147 14,678,267 29,562,414 21 83 104 0.141 0.565  0.352
2016 14,727,841 14,514,120 29,241,961 32 125 157 0.217  0.861 0.537
2017 14,621,333 14,322,931 28,944,264 28 98 126 0.192  0.684  0.435
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Table 9 Incidence of spinal cord
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Age group  Year

Number of populations

Number of spinal cord

Incidence per 100,000

person years

Male Female Total Male Female Total Male Female Total
<1byears 2005 6,277,54a2 5,966,379 12,243,921 7 3 10 0.112 0.050 0.082
2006 6,272,104 5,997,839 12,269,943 1 3 4 0.016  0.050 0.033
2007 6,191,884 5,918,691 12,110,575 0 1 1 0.000 0.017 0.008
2008 6,075,188 5,791,745 11,866,933 & 3 8 0.082 0.052 0.067
2009 6,028,252 5,741,536 11,769,788 1 3 4 0.017  0.052 0.034
2010 5,954,500 5,668,198 11,622,698 1 5 6 0.017  0.088  0.052
2011 5,857,663 5,541,337 11,398,990 3 4 7 0.051 0.072 0.061
2012 5,837,027 5,520,021 11,357,048 1 2 3 0.017  0.036  0.026
2013 5,783,624 5,468,675 11,252,299 1 4 5 0.017  0.073 0.044
2014 5,688,912 5,376,910 11,065,822 4 1 5 0.070  0.019  0.045
2015 5,635,408 5,327,372 10,962,780 0 3 3 0.000 0.056 0.027
2016 5,584,156 5,280,594 10,864,750 2 1 3 0.036  0.019  0.028
2017 5,521,999 5,220,605 10,742,604 0 1 1 0.000 0.019  0.009
>15years 2005 14,325,096 14,844,975 29,170,071 103 61 164 0.719  0.411 0.562
2006 14,425,132 14,937,038 29,362,170 85 48 133 0.589  0.321 0.453
2007 14,217,134 14,560,034 28,777,168 79 50 129 0.556  0.343  0.448
2008 14,291,361 14,619,034 28,910,395 83 62 145 0.581 0.424 0.502
2009 14,491,239 14,796,143 29,287,382 71 50 121 0490 0.338 0.413
2010 14,617,411 14,856,266 29,473,677 76 43 119 0.520 0.289  0.404
2011 14,539,084 14,728,663 29,267,747 53 36 89 0.365 0.244  0.304
2012 15,023,721 15,014,710 30,038,431 58 47 105 0.386  0.313 0.350
2013 14,990,918 14,961,658 29,952,576 44 42 86 0.294  0.281 0.287
2014 14,990,553 14,779,002 29,769,555 73 45 118 0.487  0.304 0.396
2015 14,884,147 14,678,267 29,562,414 60 36 96 0.403  0.245 0.325
2016 14,727,841 14,514,120 29,241,961 64 38 102 0.435  0.262 0.349
2017 14,621,333 14,322,931 28,944,264 81 42 123 0.554  0.293  0.425
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Stroke (IS 1 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1
Migraine 2 2 2 2 2 2 2 2 2

Alzheimer's disease and other dementias

Meningitis

Epilepsy

Spinal cord injury

y
el [ 5] e [s)
9
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9

2
(o [o] ¢ 5]
6

9

Other neurological disorders

Tetanus

Multiple sclerosis

Motor neuron diseases

9 10

10

12

9 6
Traumatic brain injury 7 7 7 6 7 9 7 6 7
Brain and other CNS cancer 8 8 6 7 5 8 10 11 9 10
Tension-type headache 10 8 7 5 6 5 5 6 7 8 9 7 6
Encephalitis 10 9 7 6 11 11 11 10 11 12 10 5 10 10 11 8

Parkinson's disease 11 10 11 12 12 9 9 10 9 10 8 9 12 11 12 11 12

MWA 1 wARIAN disability-adjusted life-year vaslsmszudszamluginiasine aeslanlu w.A. 2559

A1519% 10 LansA disability weight 284lsaTinuLeelutszmalng

Disease/severity

Disability weight

Prevalence (percentage)

Mean comorbidity adjustment

(DW) Male Female Male Female
Periodontitis 0.0011 4.16 3.49 0.9456 0.9264
Mild anemia 0.0050 10.10 15.13 0.9672 0.9524
Moderate anemia 0.0110 6.59 11.60 0.9554 0.9493
Caries 0.0050 6.67 7.31 0.9577 0.9770
Nasopharyngitis 0.0140 0.28 0.32 0.9727 0.9734
Edentulism 0.0220 243 3.44 0.9103 0.9225
Diabetes mellitus 0.0330 5.92 7.50 0.9453 0.9558
Benign prostatic hypertrophy 0.0380 4.85 - 0.9522 -
Asthma 0.0590 6.01 4.52 0.9817 0.9804
Acute lower back pain 0.0600 0.30 0.51 0.9658 0.9534
Angina pectoris 0.1290 1.20 0.66 0.9676 0.9492
Severe anemia 0.0900 0.19 0.69 0.9558 0.9621
Anxiety disorder 0.1347 0.12 0.93 0.9704 0.9724
Alcohol abuse 0.1100 4.90 0.65 0.9832 0.9814
Cannabis dependence 0.1130 0.67 0.02 0.9833 0.9803
Amphetamine dependence 0.1130 1.12 0.43 0.9839 0.9804
HIV 0.1230 0.75 0.51 0.9824 0.9846
Epilepsy 0.1194 0.51 0.90 0.9848 0.9769
Osteoarthritis 0.1109 4.24 7.03 0.9810 0.9832
COPD 0.1600 1.97 0.38 0.9829 0.9745
Moderate vision loss 0.1700 0.25 0.20 0.9969 0.9863
Bipolar disorder 0.2960 0.04 0.30 0.9887 0.9924
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A15719% 10 wansAn disability weight 1eslsafinusieslulszindlneg (i)

Alcohol dependence 0.1800 2.72 0.27 0.9936 0.9928

Heroin dependence 0.2520 0.03 0.00 0.9956 -

Depression 0.2932 0.70 1.70 0.9970 0.9980

Severe vision loss 0.4300 0.01 0.04 0.9968 0.9931

Dementia 0.4445 0.27 0.64 0.9992 0.9988

Dysthymia 0.1400 0.06 0.16 0.9999 0.9999
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AN5199 14 LaAsAN DALYs per 100 000 Usztnnsdvdulsaszuudszaniinudes wismusmelsiafeae
UsZIMARNINUFIURITUIANTLAN W.A. 2548

World (100 000 Income category

Cause category

population) Low Lower middle Upper middle High
Epilepsy 113.4 158.3 80 139.2 51.3
Alzheimer and other dementias 172 90.7 150.7 166.9 157.3
Parkinson’s disease 25.1 15.1 19.7 17.5 70.8
Multiple sclerosis 23.4 201 23.3 24.9 32.5
Migraine 118.9 114 106.8 1471 146.3
Cerebrovascular disease 788.4 662.5 1061.2 612.2 592
Poliomyelitis 1.8 2.6 1.6 0.9 0.6
Tetanus 99.7 228.6 10.8 1.3 0.1
Meningitis 82.9 143.2 51.2 39.7 10.7
Japanese encephalitis 8.7 13 9 0.4 0.6
Total 1,434.3 1,448.1 1,514.3 1,150.1 1,362.2

A1519% 15 WARIAN DALYs per 100 000 Uszansdmiulsassuudszanninues Tnanisdszananislu
W.A. 2548, 2558 LAy 2573

2005 2015 2030
No. of Percentage No. of Percentage No. of Percentage
Cause category

DALYs of total DALYs of total DALYs of total

(000) DALYs (000) DALYs (000) DALYs
Epilepsy 7 308 0.50 7419 0.50 7442 0.49
Alzheimer and other dementias 11078 0.75 13 540 0.91 18 394 1.20
Parkinson’s disease 1617 0.1 1762 0.12 2015 0.13
Multiple sclerosis 1510 0.10 1586 0.11 1648 0.1
Migraine 7 660 0.52 7736 0.52 7 596 0.50
Cerebrovascular disease 50 785 3.46 53 815 3.63 60 864 3.99
Poliomyelitis 115 0.01 47 0.00 13 0.00
Tetanus 6 423 0.44 4871 0.33 3174 0.21
Meningitis 5337 0.36 3528 0.24 2039 0.13
Japanese encephalitis 561 0.04 304 0.02 150 0.01
Total 92,392 6.29 94,608 6.39 103,335 6.77

Teafatmaszuuilszanasunanslungu 2548 wudinannida Enteroviruses, Japanese

Usznsangmnndn 15 1 maenszazinan 12 1 wa
Anuangiaelaiunnsneiu walunguilszainsany
1NNd1 151 wudﬂﬁmaﬁu%mmﬁ']mu@’ﬂqmﬂw
faLanan 16.41 1l 23.31 feilsva1ns 100,000 AL
n1sAnwlag Olsen SJ WATATUE WLAIMATBIN1Y
Hanesdniauiiinannsinidessing w.A.2546-

encephalitis virus AL Scrub typhus ‘171|W‘]_|‘1_iﬂﬂ

TenanadnauMA)NANAY (autoimmune
encephalitis) Phufluualimutiosunnay ann 2.97
\u 5.63 fadsyaing 100,000 AU Tungudszaing
arguanndn 15 3 dauludinengaangn 15 1
WuSuEewiN AN



Vol.37 « NO.3 * 2021

= . . H o Y o
n3tulaA multiple sclerosis WUNLINH LU LTNT
anavagdnaulungulszainsenguinngn 15 1
¥
Al apasann 0.655 1l 0.294 sailem1ns 100,000
< Iy v v o .
AL TedLualduasanudniulsa neuromyelitis
1 v
optica (NMO) Niluunltiugeauludosszazioan 12 1
1 ¥
PruNn g9Tuan 0.031 1l 0.435 slatlszans
100,000 AL TatnaziiunaaInnIdsmalnainng
1 v 1
paavanisiiadalsn NMO LaunTunazdunian
v &
AWALTAILANGGITU ANN19AnE g a9908NS
WL nuANgneesisn MS dszunn 2 s
dszng 100,000 AW WUBELRAY 33 +/- 12 T°
wuses luguels : 11y dnsdiu 6.2:1
v o o = é} A 1 a
10877 AUa9N13ANHT Aa TinIIUEaziase
1 & M v 1
aa4lsn 11U Isanaanaananadluliuanssudnalsn
NAAALAAARNANTRNAUIALADA LAZIABADAN 1Y
v v v
HaaNad uTeTRarednisAamalussuulszann
¥
Aounane nazlsprasladunds naanaunNITANEIL
N a £ o o = | = |
{fuaa@nsnnsinmniinmaaitesatnanen lainsy
4 a £ o | Gl = A aa o
714 3 Anann9inm aehelafiAnisAnwtidqnsu Aa
& 1 v
nsAndayarednan1sinETRmesianatlszme
ApsauAguilszanInifanas 74 veslszmelne
[~ =3 =3 =)
LAZIUNITANENTZLZIAUIUN 12 1

Thai * Journal * of ® Neurology

! v

dselaminlafuainnisdneil e navinldld

dugiiAnisalvesgiloalsanivsruudszamiuinu
@ nél’ =2 !

lulsanenuna uaziudeyaiugulunisdnmsialu
AUIAG LHBNITUTUNITANIAUNNNNUNNETF1Y
sruutlszamliiannsmnnzaniuauougiaely
wsazniniasialyl

1ONAISOIWDN

1. Burden of disease and injury of the Thai population 2014.

2. GBD 2016 Neurology Collaborators. Global, regional, and
national burden of neurological disorders, 1990-2016:
a systematic analysis for the Global Burden of Disease
Study 2016. Lancet Neurol 2019; 18: 459-80.

3. Neurological Disorders Public Health Challenges. World
Health Organization, 2005.

4. Olsen SJ, Campbell AP, Supawat K. Infectious causes of
encephalitis and meningoencephalitis in Thailand, 2003-
2005. Emerging Infectious Diseases 2015; 21: 280-9.

5. Vejjajiva A. Multiple sclerosis in Thailand. Neurol J Southeast
Asia 1977:2:7-10.

6. Siritho S, Prayoonwiwat N. A retrospective study of multiple
sclerosis in Siriraj Hospital, Bangkok, Thailand. Can J

Neurol Sci 2007;34: 99-104.

51



52 21sasUs:andneniiiods:inelng Vol.37 ¢« NO.3 » 2021

unAQYo
Us:gudznnisus:sl ASUA 10
aAunAuTsAauovIFoUIKIUS:INATNY



Vol.37 ¢ NO.3 ¢ 2021 Thai * Journal * of ® Neurology 53

Clinical Risk Score for
Predicting Vascular
Dementia after Ischemic
Stroke in Thailand

Thammanard Charernboon,
Pompatr A Dharmasaroja

Thammanard Charernboon’, Pornpatr A Dharmasaroja’
'Department of Psychiatry, Faculty of Medicine, Thammasat University
“Department of Medicine, Faculty of Medicine, Thammasat University




54 91sasUs:anangnurvus:nalng Vol.37 ¢« NO.3 * 2021

Us:aunisninraivgovgqia
niduauniunsounsIZoV
gUoudalziuos

UM 2cdTIADSNA,
nsnns Jnynyns,
28s8UY NNSSVAdCUUN,
nIYdQN IAWUS

plm Qdils&osio, nsrins Jrynuins,

9sssUd NNSsvAICULN, [Igam IAWUS
NaNgasuUStUnNoNEIMaasununa enundswadngl ANUDaoNE
QaNSEULUMONENa




Vol.37 ¢ NO.3 ¢ 2021 Thai * Journal * of ® Neurology 55




56 91sasUs:anangnurvus:nalng Vol.37 ¢« NO.3 * 2021

The New Multi-textured
Puzzles Improved
Visuospatial Memory and
Attention in MCI Patients
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Effects of Vagus Nerve
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and Working Memory
in Neuropsychiatric
Disorders: A Systematic
Review

Daruj Aniwattanapong,
Justine J. List,

Nithya Ramakrishnan,
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The Correlation of
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in Patients with Parkinson’s
Disease: A Cross-sectional
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Visuospatial/executive 3+1.56 (0-5) 2.89+1.569 (0-5) 0.407

Attention 4.58+1.35 (1-6) 4.45%1.38 (1-6) 0.472

Abstraction 0.69+0.84 (0-2) 0.71£0.82 (0-2) 0.864

Orientation 5.77+0.66 (3-6) 5.48+1.05 (2-6) 0.025

CCI-S memory part 20.87+8.34 (12-51) 22.08+9.63 (12-56) 0.287

CCI-S language part 3.85+1.62 (3-11) 4.46x2.17 (3-12) 0.085

CCl-I executive part 9.16+4.23(5-23) 10.72+4.68 (5-24) 0.002
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