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ABSTRACT

Objective: The cell culture process requires an experienced person to evaluate the cell density so that results can be
accurate and precise. To reduce human errors, artificial intelligence (AI) technology is implemented for cell density
estimation. This will create the standardization of the assessment and improve repeatability, and reproductivity without
human concerns. This study thus aims to apply an Al system (cell density measurement model-1, CM Model-1) for per-
cent confluence evaluation to replace human visual judgement.

Materials and Methods: The CM Model-1 was developed by using 9,642 images consisting of training data (9,042 im-
ages) and test data sets (600 images) at different % confluence (i.e., 10-29%, 30-49%, 50-69%, 70-89%, and 90-100%) of
adipose-derived stem cells (ADSCs) during the serial passaging. Cell morphology and numbers were observed by using
an inverted microscope at 4X (5,673 images) and 10X (3,969 images) magnification.

Results: The morphology of ADSCs was fibroblast-liked cells and had a normal growth rate. Results show that the train-
ing data set from the CM Model-1 had average precision, recall, F1-score and accuracy values at 4X magnification of 98%
for all values and those at 10X magnification were 100% for all values. However, the results from the test data set at 4X
magnification had lower with 95% for all those and at 10X magnification were 93% for precision, 93% for recall, 92% for
F1-score, and 92% for accuracy.

Conclusion: The CM Model-1 is reliable with great precision, accuracy and reproducibility. Nevertheless, CM Model-1
was performed with only fibroblast-like cells in the preliminary study; therefore, it is warranted to further explore in

different cell types.
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CM Model-1: szuulgygruszhuvgdmnsudssitiuanumnuiuwiy
U89 Adipose-Derived Stem Cells (ADSCs)
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density measurement model-1 (CM Model-1) d@usunisusziliuiosasmunuiiiuvedsad \eanauRanaialuns
Usziliumeansnuysd
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(k-NN) classifier voanaluladUannusefuwgriadwunnay
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Arouirsiwaiiiudaau uagnguildiuldlifioanainiu unu
nsldszuuandonlaeuyyed wussuulyauseAvgiaig
wiuglunsiuungunmiiviesay 62.4
PMNUAIEI18UN ANl waddunidn
mmﬁmﬁaimﬁu Adipose-derived mesenchymal stem
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phology) Baurveneean (Spindle-shaped) Fapdednuay
sUTvewadUszlan Fibroblast™ Jagtuiisienudnum
331311 ADSCs Iuszgndldaunissnulsnmng 4 vans
wnngageniierng wu nssnwilsadewnden nisasa
wadluulviuguaedilasunsnulsaueifasiuy (Hudy
slUieduauasaun T A1smiass ADSCs
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passage) HiawfinUsinaumadiutaded fyiifinasdos oy
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Collection (ATCC®) Manassas, VA 20110-2209, USA , PCS-
500-011™ Lot Number : 70040251

nsusIusudayanmaeissazAnuiILUILYEILaE
WaWaIu1 CM Model-1

wwdwﬂizmumﬁmﬂmgm ADSCs ﬁ]zﬁuﬁuﬁﬂ
AmanesaiAImLLYeuadderar 10 Wuduly 7
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wadsil
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Ao nmenefidiureumwaddaau lifla wazldainaiuly

wnaminslaiSunwanedn@nen (Exclusion criteria)
fo ndeiiliiureuwnwaddnaunsem dn uavaing
wuly

AMSAUTIVTIWANENYANUALL ULV ITAST I
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30-49, 50-69, 70-89 Lag 90-100

dmunisasne CM Model-1 Azl usyatoyanneng
oonuusionun 2 4a léud

. awdeyait 1 9918y Training data set (S1uau

ﬁy’wm 9,042 AN)

Todmsun1simul CM Model-1 2871A1553U53%
ANENE3DHaYAIUNUILUUT D ITAE AL LA Az T
naugsy fifndwens 4X uaz 10X lasusazain
gnInngulvinsemuyIsTosaANNUILUNYDALAT
AUNSRSYLAULAveULAd IngdvungnuiIunsnig
\Aeawad

. amaeyadl 2 asidu Test data set (§1uau

A1519% 1 LEAIANNEINITAVBY Machine learning®
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Favn 600 A1)

lfdmiunnaauainugnieduazudiugives CM
Model-1 fifdsweney X uaz 10X Insusiazninazlid
NIIANFUANY IS DLALAMUNUIMUUVBATAT M1UNTT
Wiyiulnveuwad lennaeunugnipsuassiug
U939 CM Model-1

ATNAUILASNAFDUAULNIUEIYDS CM Model-1

ANTAATIEAUSEENTNINNITYINNUTES CM Model-1
TusgyinanszuIun1s Training model wag Validation aen
Accuracy, Precision, Recall g Fl-score TgdEIuuNaY
TUszanSnmaInaAl Confusion matrix Ao ASENSULY
1AILAINIT0VDY Machine learning Tunisuitynusiay
Classification®’

AHELaZN1IATUINAN Precision, Recall, Accuracy
waE Fl-score Sigieil”

Precision ‘Jun1sinainuusiugrvesdoya lny
N1384197NA1 True Positive way False Positive 21na@n1s
Precision = (TP) + (TP+FP)

Recall .lunmsinnnugnsieaves Model Inefiansasn
97nA1 True Positive Wag False Negative n@un1s

Recall = (TP) =+ (TP+FN)

Accuracy {Wunsinaugnsesss Model lng
N915041970A1 True Positive, True Negative, False Positive
ey False Negative 31na@uns

Accuracy = [(TP+TN) = ((TP+TN) + (FP+FN))]

F1-score 1uns1hAseming Precision wag Recall 3n
Laalt’JLL'U‘U Harmonic mean @314 F1 %umLﬁ@Lﬂu Single metric
flasamuanInsaves Model Tngen Fl-score fidnlna%euas
100 mﬂﬁqﬂLLamﬁqm’mmmmsum Modetiﬁﬁﬂ?iqﬂ NANNTT

Fl-score = 2 x [(precision x recall) + (precision + recall)]

Predicted
Negative Positive
™ FP
FN TP
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V818 4X Lag 10X dnwadyuns ADSCs ﬁmmgmﬁgﬂiwumm
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50-69, 70-89 Wag 90-100 mdwy (il 1)

INASAUTIUTILN NGS5 DAL AUNUILUUVDS
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wiazgImULULYeITaaTiSaaz 10-29, 30-49, 50-69,
70-89 waz 90-100 H91uuwingu 1,003, 1,057, 1,102, 1,106
way 1,105 sUnuadu (E7eyavese1 Confusion matrix way
A1 TN, FP, FN, TP wanesian1s1afl 1 way 2 Twenans Sup-
plementary data) Wazanuan1sUseiuyszansnInues CM
Model-1 filggumsitmunlunisded isdwens ax daaede
Y8R precision Winuaeaz 98, A1 Recall hiuiouaz 98,
A1 Fl-score Winfiusagaz 98 LagA1 Accuracy Wniusasaz 98
(5197 2) waznmeneRi&suee 10X S1uuLn 3,669

MaIvene 10X

AT 1 LEAIANULILULNSRSQLAULRYDY ADSCs Ni5p8aEAMNUNULUUT O IAALRNTU
AUAIRUAILATISBEAY 10-29, 30-49, 50-69, 70-89 Wag 90-100 (scale bar vua 20 um)
7u1: wudw widlnlsad ngaideiudiivengiifuiuiasinermansnsindn deide

AELNNYFANENSASIIINGIUIE UINedeuiing
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U Tnsusagdrsmnumuivveuadisosas 10-29, 30-49,
50-69, 70-89 Waz 90-100 HFuiniu 993, 591, 620, 975
wag 490 3U MUAPU LavannanTUseliuysEangnmes
CM Model-1 filgunmsiaunlunudsed Amdmens 10X &
ANLRALBIA Precision Wihifudesay 100, A1 Recall Wiy
Seway 100, A1 F1-score Winiusaeag 100 WazA1 Accuracy
wirfudeeaz 100 (1157971 3)

#8931 CM Model-1 {1un15Usziliunisitensann
yadioyadl 1 Training data set u&2 CM Model-1 léigniian
Usziunsizoudaellnglinmdneyadeyadl 2 Test data
set fifdsene ax Snustsnua 300 35U wul1 CM Model-1
AINTaLENNNENETIS0EaT AMUVMUIMUUYD AR ST NINYI

Soazdl 10-29, 30-49, 50-69, 70-89 way 90-100 L au 69,
49,57, 64 Uay 61 JUnua1diU (HUeyavesdn Confusion ma-
trix wagA1 TN, FP, FN, TP AR Im597 3 way 4 luenans
Supplementary data) fifadsvesr Precision wiiudes
av 95, A1 Recall wnfuSesay 95, A1 Fl-score WnAuSasay
95 wavAn Accuracy Wihiiudesas 95 (1571971 4) warnwene
fifdmens 10X Sruusiun 300 U fosazAnunuILUyY
YouTARTEINS0uasd 10-29, 30-49, 50-69, 70-89 uAL
90-100 leidwIu 62, 60, 57, 62 Uar 59 JUAUAGU fiAade
¥99A1 Precision iusaeag 93, A1 Recall iiuioeag 93,
A1 Fl-score Winfiusesay 92 WayA1 Accuracy WnAusouag
92 (miwﬁ 5)

=] a .. ' ' ' I ' S
A15197 2 NausLiuAn Precision, A1 Recall, A1 Fl-score WagA1 Accuracy fd 939398a2ANUNUUUVINAIAAAG 9

VBINNEBWATINEIE1E 4X dmTuimu1 CM Model-1 (¥adiayail 1 Training data set)

fowazaURUILLY FIUIUNINEY

10-29 1,003 98
30-49 1,057 97
50-69 1,102 99
70-89 1,106 98
90-100 1,105 97
SauTavan 5,373 -
Average - 98
Accuracy - -

Precision (%)

Recall (%) F1-score (%)

99 98
98 97
96 98
97 97
100 98
98 98
- 98

A157199 3 wauszuiuA Precision, A1 Recall, A1 Fl-score wazA1 Accuracy fd ¥24508asANUNUILULVBIYARAY 9

VRINNANYWATTINGIVEIY 10X S MTUNAIUT CM Model-1 (yadiayail 1 Training data set)

FowazAUNUIRUIY FIUIUNNEY

10-29 993 100
30-49 591 100
50-69 620 100
70-89 975 100
90-100 490 100
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Precision (%)

Recall (%) F1-score (%)

100 100
100 100
100 100
100 100
100 100
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fowazauRUILLY FIUIUNTNAEY Precision (%) Recall (%) F1-score (%)
SIUHUA 3,669 - - -

Average - 100 100 100
Accuracy - - - 100

=] a .. ' ' ' I ' S
15199 4 NaUs2LUAn Precision, A1 Recall, A1 Fl-score WagA1 Accuracy fd ¥39398aSANUAUUUVDIUIAAAG 9
VRINNENBWARTINEIEE 4X dnunadauaugniaazuiug1vas CM Model-1 (yadayai 2 Test data set)

SowazAUNUILLY TIUIUNINEY Precision (%) Recall (%) F1-score (%)
10-29 69 100 96 98

30-49 49 82 100 90

50-69 57 96 86 91

70-89 64 98 97 98

90-100 61 100 98 99

TR 300 - - -

Average - 95 95 95

Accuracy - - - 95

A15197 5 wauszidiuan Precision, A1 recall, A1 Fl-score WAzA Accuracy i 929598a2AURUIMULVDIYARAI o
VBINNANYWATTINGIVEIY 10X dmTunadauANgnfouazuiug1vas CM Model-1 (¥adiayail 2 Test data set)

FowazAUNUIRUY TIUAUNINENY Precision (%) Recall (%) F1-score (%)
10-29 62 94 95 94

30-49 60 86 90 88

50-69 57 91 86 88

70-89 62 94 95 94

90-100 59 100 97 98

SN 300 - - -

Average - 93 93 92

Accuracy - - - 92
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GEYL

NaNNSANYIANwaEYRITaa ADSCs lulAaralg
SYUEVDITDYALAMIUNUILUUVBUYIARIINAINEYA 28
ndosqanssaiulasiindy (1wl 1) wudh Adidsweny ax
waz 10X waadvuaund waruisveagadiidnuazdaus
818000 (Spindle-shaped) “soAanes Fibroblast wazlsiay
9958 U VDI3DUAYANNNULULUD IS bAA S08a% 10-29,
30-49, 50-69, 70-89 kax 90-100 HANUNUILINVDINGUYAA
Widunusey wansidiuihmadinsesoyiladiuty 9n
HANINAFOUANUYNADIMATIIUEE M UTAN CM Model-1
Wietheusziiumunuuiuues ADSCs $135eningsesay
AT 1029, 30-49, 50-69, 70-89 WA 90-100 7
fdawene aX SAadsvesm Precision Winudssas 95,
Recall wmnfAuspeay 95, AN Fl-score Winnusaeay 95 Lavan
Accuracy wiriuSesay 95 uaziirdsens 10X SAwndeves
A1 Precision Winiuseeag 93, A1 Recall infusowag 93, A
Fl-score Winiusesay 92 wazA1 Accuracy WinAusesag 92
Fudurdosariidlng 100 sy CM Model-1 lunsinen
5ﬁmmgﬂé’aaLLasLLaju&]’wﬁau%NMﬂ HNTYVILANAILRAA
WAINYDIUYWOUAZAN TN IUTHTUANUVU UYL
oonfulufiemafisafulFfuiuioinusunmamzdes
wadld aehslsfniy CM Model1 ifunisdnwniesdui
gansalnuwaain ADSCs ‘vﬁaL%aéﬁﬁgﬂﬁ'wﬂéjwﬁut,ﬁ’lﬁgu
Sagesfinmsinvufinfuiiolfaunsadlvldtuwadlavay
siinunnausely

anUs1ena

PMNASANIANWULVRIYaa ADSCs Tunfayd195e
AEANIUVWILUUYBATAATEOEA | VUIALAYTUT NIRRT
fidnwaisdunuy Spindle-shaped wioadne Fibroblast @
denndamseiunanssiseiilatinisAnweuntiil

N15U5EUAUNUILUUVBIGAS A A8 A VDG
UitRnuduisiteuldtuesunivane (Hesanduisd
gzmnsande Liflanududou uinsussliuanuiuuLLYes
mjaéﬁaEﬁ%‘f‘jawﬁmmﬁmwa’mmﬂwwé (Human error) 7ikAn
NAMULBULDYS (Bias) Misomnumannranglunisuseiluaiu
wwuuvedwadluusazyanaliviniy nMsdnmalulagd
nvrglunsuseiliuanuruintureswaadadudnmaden
wilafiaslon1an1siia Human error 1§ 91nn1sAnwideves
Gil Topman wazAuz® TaRauIASn1sUszfiunuRUILLY
veuwadae algorithm Tnednuiuwadnommn 3 wilafiuan
$i19AU (NIH3T3 fibroblasts, C2C12 myoblasts Way 3T3L1
pre-adipocytes) wazgnanmeendasganssaidunan 5 3u
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(uaz 2 af1) TeAUMUILLLYeLYARALINRNNAN Pixel
yasiuiisEwinaead wuinilefisuranisUsydiuanumn
WuYeAEARTEMINS Algorithm AUdiFemnamaduTine,
TnaoenunAeuinsaenndosiu uenaint snnisAnwves
Ching-Hsiang Chiu uazage? léWaiun Algorithm dmsu
mMsUszidiumumruILiueamad 1ngly Cell line ¥99 Human
normal oral fibroblasts (hOFs) Fsgnifiudeyaguninluvas
wnzdsagadiinn 6 H3lus auasu 60 Falus wdreha e
watuUspfiumuuutiuueneadene Model Fiwaun
Jusuiileufufesazaumuiuiutensad fignusedi
Tnetnidedifiuszaunisaluasanud g iumsmsiaes
wad WU Aleorithm #ildsunsiwaiuanuisaUsydiuang
wuiuveswad eonnldlndifsiuinidefifinnudiuey
Frunsinziasagad vli Model Hifuedesdioriouszidiv
AuuRiLeawadunuiinIsele WewSeuiieuainnis
Anwidesdu (Preliminary study) lundaifleadne cM Model-1
PINNNENBAMUNUIRULYES ADSCs Tifdsuens aX uag 10X
Sruausavan 9,642 U lneudaganmaeeeniu 2 yndeya
o gadeyadniunisadns CM Model-1 (Training data
set) 91U 9,042 U wagyatayanaaey CM Model-1 (Test
data set) ﬁi’m’m‘qﬂ‘ﬁayai’m 600 g‘LJ @ Precision, Recall,
F1-score Way Accuracy SUEN‘%Q 2 ﬁgﬂ%’a;ﬁa wnlnasesay 100
(nnidesas 90) uandlvifiudn CM Model-1 #imnugnifes
wazuiugreudnags agslsinu CM Model-1 §3psdiaatinng
Anwuiiduiielidnvosndeya Test data set fimnugnéios
wazuslugranndy saudemsilvidfumadldnarnuaneann
Fu fratu CM Model-1 Tunsnwnilsafuuuamednunis
AnwuazWaunse Wieh Model jusielusndiouszifiuany
mnuureradineAedldogagniomuaiug IR
mw%ar;:iﬁ'mwm,??amaé (Novice study) wiedaeUsznau
nsinaulafesdulunsussfiuanunuiuturewad an
ANMURANAININNNTUTEEUANUNU LU UL U8
vouufjuRien wagldiduinasgiudeiu dwduimunios
AYAUNUILUUTDILAANDUNTZUIUNTT Subculture 3D
Harvest wielvldUsunamwadfiiismesenisiluiddely

JDLEUBLULIINNTIVY

dwsumsinuidesiilundedl cM Model 1 g
FuiterasUssiumumnuiuvessadinzdes sududes
fnsanulugfierngy fUitacu uasiiAeadesivau
Fumssisaadiuiy eandedeitenaiinainaany
lwdes (Bias) ngiermglunsussiiuanumuiues

Wwad TtanIsAnYIRIRNiUwaaNIaN v U 9 Live
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a111301i1 CM Model-1 uiiallinuntieyssdiunnumvuiwiu
Youadlragsgnieswiuguazasaliiuadlivatevin
Ny
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amdrswadduiulaanibedelutuiildlunu
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Evaluation of Quality and Satisfaction of Patella Fracture Model
for Teaching Tension Band Wiring Procedure
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ABSTRACT

Objective: To evaluate the quality and satisfaction of patella fracture model for teaching tension band wiring procedure.
Materials and Methods: The study was conducted at Siriraj hospital as a cross-sectional study by using questionnaire for
evaluating the quality and satisfaction of patella fracture model. A total of 36 participants were participated in this study
including orthopedic surgeons who have at least 5 years of teaching experience, the fourth-year orthopaedic residents
and orthopaedic fellows in our institute and orthopaedic residents from other institutes. After performing the tension
band wiring of patella fracture model, data were collected and analyzed by using number and percentage for categorical
variables and mean and standard deviation for continuous variables.

Results: All 36 respondents consisted of 9 orthopaedic surgeons and 27 trainees which were residents and fellows. The
results showed that overall rating for the quality of patella fracture model for orthopaedic surgeons was in the high level
(Mean 3.67, S.D. 0.50) and for residents and fellows, it was in the high level (Mean 3.78, S.D. 0.58). Overall satisfaction
of orthopaedic surgeons on patella fracture model appropriated for practicing tension band wiring procedure which was
in the high level (Mean 4.33, S.D. 0.50) and for residents and fellows, the overall satisfaction was in the high level (Mean
438, S.D. 0.70).

Conclusion: Patella fracture model for practicing tension band wiring procedure for orthopaedic residency training
program had overall high quality and satisfaction for learning experience. However, the flexibility of simulated tendon

and muscle need to be improved.
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n1sUssiliununnuazauianalanaudrasinseanasUuanginiy
N15HNANAN1S Tension Band Wiring

Ug3 W%, auYIY WARAUTENT*, Aisn Audng***

*RUILNITANYT NIAIVIARLAIEAT08SLsURARAALALNEAINUNITA ANELNNEAIEASASIITNEIUIE UNIINF8ung
NIMNUMIUAT 10700 Ysewielny, *aa1umalulagnsfnwiunnemans ausunvemansfssuneiuia uningiae
wina NFUNNAUNIUAT 10700 Useindlny, **aeividaemanseaslsUanduaznionmiitn aswnmeamansassiung1us
WIMEFNna NFINNUIUAT 10700 Ysenalne

UNANED

Faguszasd: WeusziliuannmuazaufiaeladevudiassnszgnazthuandmiulilunisBounisasusinanis Tension
band wiring

ASnsfnun: Mafnunidavintu a Tsmeunadisy dumsnwuuunedadeasuuaeununsussdiununmias
anufianelaserudaosnssgnasiuan nauiegnaisdu 36 au uuwmdfifermngamesslstand Aifussaunsaiaou
wudlaitosnd 5 U uwguszinthuamuosslstand $udil 4 wndinlala’ wasunndusesrthuaveeslsTandensanitu
&s91nvRnnIg tension band wiring furudiassnszgnaztiuan ianeideyaseaiads uasAdsauunnsgiu
HANSANE: NEADULUUADUNINIIAY 36 AL Usenouse 919155unmMEs L 9 Ay wasunndineusud i 27 au nans
Ansesinuin nauesiunmdlsimnuiusunmsinvesjudiassdinaiioussduseduinn (Aede 3.67, dudsauy
19551U 0.50) waznguunmeiineusy Tianaiuegluseduinn (Aade 3.78, daudsauunnsgiu 0.58) nguenansdunmd
TrenuitusnunmsiuvesnuiaeladevudiassmnzausensGeus luszduann (diede 4.33, dudsvunnsgu
0.50) wagnauunndineusy Ianuwhilusziuunn (Aiede 4.38, dudeauusnnsgiu 0.70)

a3U: siusrenansegnartunnilddinsiauntudmsumaEeunisasuinanis tension band wiring dwsuinngussty
aveeslsUind fanuaiiousss wasduihifiansladmiunisiauszaumsainsGeuivesinans tension band wiring
oehdlsfiony Sadiarusniulunsiauntandmsundndmvesnduidouasdusuielulusuan

a ¢

AdRey: Anuitanele; Yudaes; nsganastiuan; eoslsUaANd; sinans

unin

nadgfavaanieasilsUinduaznigninyidn
ANEUNNEAANSASIINGIUE UnInedeuing 16dnih
vangnInsiineusuummdUszihuiiieydidasuansanug
ANTIUIYIUNITUTENDUIVITNTNTIN @005l URNE
vufiugiunsFeudsamiunsujifnuguainugvaslu
anumsaiaseiiwmdlnousudugudnansueanmsBous uas
duasumsouimudnenmussunndiioladuaussaugnng
JuunndeaslsUandsznininisilnufiRnuass anglée
WU ILaENIIMAUAKATEI1NTENUMNUNITHNOUTY Uay
dnuszaumsainmaBoudiisiumumiudesnsveaunmd oy
donszurumslunsiineusuiitelimmeiinaandd anuiuas
AYILANINIOAALTIOUEVENI 6 U srannasivdngRanIs

Hnousuunnguseatum veesIneaeunndesslsUand
wisUszinelne
nsliudassusenaunisauasnvigSeunsessu
FoyaldiFousandsiiadiousds Wumslivszamauiavany
AunsauiusEnInensiieui WA SR aduAIL
uaziinue nebiiadudygilunisiianuianudilaly
UHURLARSS ndnnlarunssunteuinnmsivinanis
Flgvindusununis Q’Sau%Lﬁmmmﬁﬂﬂumw‘hﬁmmi
thie TnetlaseitinaserusiulalunisvivinanisesslsUnng
vosfjFoungaiideddydu 1iun auendievesinans
wazUszaunsalfilamunderiniinanisiy dauanumneiios
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TumaiinansuisUszsiamies Tasiamizegnada sinanis
lyngmwosesslstandntdaugiaslsifiome awnsa
Ysuusslalaenslinsasuasulagliviudiass (Simulation
technology) NN’

#nan1s Tension band wiring dunsegnazyn
won WumansiinuldveslunsujiivhlunisesslsUand
Fefapunndaisdesiinimg wagiinwelunisivinanisdia
ilonadFaveansin uarlestunsiinanudiumanves
n1sgansansean ludagtdunisiseunisaewinanis Tension
band wiring dmsunsegnaztnuanveawnmgusedntiuan
o0{l5UAnd Uszneuse nisliussens densaeu leiun dle
wazvifsdo SruAumsinuFoRludithesiedsuunsdisead
Fuudnin aawzﬂ:wwLﬁ‘&JulﬂiuUi“aumimmmﬂu%ﬂmumm
wazdsnasiornuiulglunissnwtieesdusunen il wi
TulagtuiinisdanisSeuinisanienseanisnissng 4 e
HuIaesesTNNBURAY AL ST AU RRAT LA WU

nsiansBeuimeruitaeenseanasiuanddlidnigld  n

susiaosegnaunsvians ey ffeddldtinsianudiaes
nszgnaztiusniiietanlddmiuvinanis Tension band
wiring T uazdadiuimsiinainunisnunmeesiusiaes
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wazn1enInUIUn 911U 36 AU YIN%ERaN1S Tension band
wiring Auriudaesdsliianunsasenszgnld (nnil 2) Taesiu
$raeadavhiusiuag 40 ¢ gnaunaaeulagliuuuszny
vaangu vy n15vinanTs tension band wiring fae
mﬁm’%mmz@ﬂazﬁwﬁﬂﬁq 2 FulHdT uazvinnsTanse
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Effects of Collagen Extract On Skin Aging
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ABSTRACT

Skin aging is a condition influenced by internal and external factors, manifesting as wrinkles, loss of skin elas-
ticity, and functional changes. The main mechanism involves a reduction in fibroblast growth factor levels, responsible
for producing essential components of the extracellular matrix, including collagen, elastin, hyaluronic acid, and chon-
droitin. These substances play an important role in maintaining moisture, elasticity, and shape, with collagen being a key
component. Currently, collagen can be extracted from various sources and many studies have reported on the effects of
collagen extract consumption. The findings indicate that collagen extract improves skin quality through diverse mecha-
nisms, such as stimulating fibroblast cells, cell remodeling and reducing inflammation. Therefore, recognizing the effects

of collagen extract consumption could be beneficial in the mitigation of skin aging.
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aefUsznau® Hudulsznevdduesndmileuasidudon

AdaaIdU ' aulonaaariou
(o JIET-LT)) (Collagen fibers)
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Aoaaaurtindy 1 liun wfinfiaes ¥ wazduida
AeaauTiniiaeilasiasialsznaudae Alphal(l) chain
11U 3 e wusnniigaluieionsegndeu vimiiiiunis
gatuLsILazLinAIMUmURenLATsalunszgne o
AeaaaurtinfiThilassadisusynoudie Alphal (V) chain,
Alpha2 (V) chain, Alpha3 (V) chain agsay 1 1udulseneu
wneaduna fnl Uem néaiile fu snuavnszanm®aoa
aauriinfidudn Slassasausenoudie Alphal (XI) chain,
Alpha2 (XI) chain, Alpha3 (XI) 98198 1 @18 dAudAyse
nsasensegndeu’

uvasiiunvasansainnoaaau (Sources of hydrolyzed
collagen)

a17annAoaaau (Hydrolyzed collagen) @113
wanldaniiy &l videnszuiumsdauasei Bnsainiidey
fie msldmnuteuiiousnans alpha chain s 3 @1geenain
fu uazlfleulmivieasiaiifeuvasanwliduamending
(Peptide) Tiflvunduas”

ansafnaeaanauduiidenld esannssisnng
afnfiieuardauanififfiouiuaeanausaiy Wy $u
Useynudne 13nau 153 uussuidunsuazasaetild mage
Fuuaznszeluduinnuesimeldfidesanluanavun
& wazdlmsnsedugidudus®

uwidsesansarnreaauNdaifiden led $1 vy
wazdningia uwasidoaniunduenaaiusniian fe uy
ilosniluneluanaidn nszdugiiduiuldinfian Tnmuaudd
Lflumsﬁma%aﬁaiz (Antioxidant) @13%zaa3e (Anti-aging)

waiun1sUasniuintsandawlanlasn® 2

wazdagniily
Tflunmssnwuastesiunnignsegnungulugaseny™
asatareaauiildnnt wiwunsnuanudes
199n13:AnL3ATIU1 (Bovine spongiform encephalopathy)
waglonalunisnsedugiiduiulauin® uadngnihanldidu
mséﬁy’w’fuiumsa%wa Angiotensin-I converting enzyme VD)
ACE ograunsnans daduansfidreiiiuanudulusisnie®
ansarfinneaaIRuIINdRingla wWu Yanaen Uainea
Son Uaulg uusngngu Wosvza® ulliduiifeuldidu
dhulszneuemsiadu wilisulflunsmngdsadedesan
quiifuansuntiosiwad (Cytoprotective agent) wagn1sawen
ownsiillusiuduesduszneundn’
wenmilennansannreaanauanmy 33 uavdnl
e SamunsaaauIINUMaRuginald Wy Ay

I Wusu?" 2
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nalnwasasannaeaaal (Mechanisms of hydrolyzed
collagen)

ansafnasaanaugnihuliunsnaneiiiefua
YTNVDIRINI ﬁgqgmwumuas%uﬂixmu usililesanlanana
Alunelvig) FefivedfnvesgunuumlunsBusuimde
sUuuvsuUsEuaduifonnasnuinduselovd

nsfnwiludediFianuitaisatnasaaiiauiisy
Usgnuagnunszuiunseswazgaduusnadldianiugy
wuuUlndaedluana (Di-peptide) wasiUulndanuluana
(Tri-peptide) \undn wazeramunsgeduiudlndifvunn
Tnajniranulinanalédde ssanmudeiduidilainnoaa
wuIzgnyosameuazgadulusuluunsnoziilufes Wulnd
figngaduaznszaneludaims o nszgneeu’ uazasegly
odeuumaneduami®?

Tagdu naemsfinwinaniviefivesansannnoaa
wusteRamils urdlaifimsnamianalamsvinusnnin fedy
uneuiaginssidanalnidululsvesansatnaeaaiaudi
dwastofans feiolud

UNUIMEAYRBNTAT A TARO VAR N1SANYINY
Haneulndiildannnisgesiivsenaudie Di-peptide Wy
prolinehydroxyproline (Pro-Hyp), Hydroxyprolylglycine
(Hyp-Gly) %38 Tri-peptide 1u Gly-Pro-Hyp a@nunsagaduiing
nszuadenuarlUazauiiuinnfondeld aawadaenszdu
nsdaangianslesngseudadudulsznevvesasiadey
wad 1gNIEAUNITLARIDBNYBIATHUGNTTH HAS2 mRNA
Fa9u mRNA voueulwiilosglsuunduma (hyaluronan
synthase) Alflunisdansigiianslasngseu saufensedunis
wisshuaznsindeuiivedlillusuaadifuihiiadsansiedeu
LsnaéBE, 34

nszfunsEUIIMsUSUABuan MR awad uazan
M3sLEY MsAnwImUIINTEUILNNSIMANT anAuAulag
wadilialdonvnivdin M2 macrophage dwimifinszdu
msdonuziofe” Tnawaddindonviviia Reeulatory T
cells (Tregs) fldnlunsidsuead Macrophage Ju M2
macrophage Aun1svinsuveslalala (cytokine) 1w IL-10
way TGF-beta lngnuinansainnoaaiaunsziueaddndon
917%00 CD-4 T-cell WAy Trees Favheifiusuauwad

3 syudan1snseRu Tregs Senalilinaniy

M2 macrophage
liimevauswiondduiu (Immune tolerance) TesAvaa1ALT
R PRI b

unu e siueyyadasy vimthilanuSunaens

ayyadaseiliiafesfineliinnisuindureawad nsdniay
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yoafndanazuziie muﬂismumié’fu'&jy’nmil,ﬁmﬂﬁﬁ%m
2OATLATU NTzUIUNITAIa18lUTmou (Hydrogen atom
transfer) uagnsyuIuNsasEeddnnsou (Single electron
transfer) lUdanseuyadase yilianseuyadassiinuatios
1Ny yufeogaduiadyiniduavnuesnmsiinaseyya
asy” Inenudnaaudinisiduasimueyyadassuusundy
furnalianaaeulvndvesansatinnoaanau®
wenuilonni] Seinalndu q Adunum wu ns
Nﬁmaﬂ‘d‘iaﬂuﬂfju matrix metalloproteinases #58 MMPs
meluwad Wy MMP1 MMP3 fignnsedulsainiaded ans
ouyadasz uazlelnletl simihiidesaaeiduledaraiuly
Fufomils™ Tnemuiransadnaoaaauainsnannsay
voslushufanauazifisziunoaaulufmilsld®

NAANSUBINANNUIILEINDNTADAALIUADAILS (Effects
of collagen supplementation on skin)

Tagiuismssulsemuansaninneaaulasnadng
soRmtsdadudsihifidoasudaau sgrlsnm nmsfinw
Fruruannlddnuiwadnsineisnsfinannats n1s
Anvdulvgsjatiilufimsrmafanussduamutiu Skin
hydration) AaEAvELRmMTa (Skin elasticity) 7uds32508
(Wrinkle) wagnsfinudruaunils AnwnuautRsuiifeados
U ﬂﬁizmwmﬁﬂ (Trans-epidermal water loss 38 TEWL)
AMLLduNIA-ANS (pH) AusunesRIvils (Skin density) U3
waumeaaauluims (Collagen level) warUsunausingdi
AnUnf uneui3dldrmunuuasasuiegnanuideunsday
fidnwmadndveinisuusenuansatnaeaaausoR il
(P13797 1)

Proksch uagany (2014) inis@nulugngswine
WBEY 818 35-55 T 91uau 69 518 Teglisuusenuansana
ABAAAUTTAT 1 PAVY YA 2.5 Uay 5 nIusetu feLiles
8 dUani wunguildsulssvnuneaaauiie 2 9un & Skin
elasticity USnauEE NI TTluras iU sy
uay 4 dUnsi viamgn3uUsznu nemunadndisutadigalu
naueguInnd 50 U

Ito, Seki way Ueda (2018) vhmsAnwingusegns
yndiunazina 91y 30-50 U $1uu 22 1o Tngliduuse
NMuUARAAIUINUAT YU 10 nuseiu Tiudusesiiiu
(Ornithine) 7ua 400 fadnsu deiiles 8 &Unvi nuiifisvey
1an 8 §Unv Skin elasticity Usnadumiiingy uas TEWL
anas warhimuemuiUdsuuUaswessises, pH, Skin moisture,
Skin density wagidind®
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Kim wagay (2018) vinsAnulugmdauniiniva
918 40-60 U 91uu 64 518 aglvisudsemuansainneaan
wuanUarrun 1 nfusetu Wussesnan 12 dUav wuin
Skin elasticity uaw Hydration U3nadumiuiiuay S1sesfun
anas Tnenumnuasunasius 6 duami®

Czajka wazAny (2018) vin1sAnwnlungueieeng
01y 21-70 U PawiwALAz@nR S1uau 120 T8 Taelvisy
Usemuansatnreaanawaiinfl 1 wuia 4 nSusetusaufu
a5y 9 Wu Indud Indiud dsned nsnleengseu Aouns
paiu Wuszeznan 90 Ju wuin Skin elasticity USLIMLIL
dudafiutufeusiszezig 30 Tu lunguiesseytios
(21-50 ) uazngageeny (51-70 T) waziilefiarsani 90 u
WU seesemAILaLAiunanas wasnuAIUAEUL AW
Tassaswesimilnnnmsnsiaduiiousnauudiudn w
iimsdnEewosdu Epidermis #tu (wildwumnuAaunily
#u Stratum germinativum) 1dulpAoaaneuiinnumuay
Boeiuuuiunniu $u Papillary dermis WY wazaie
an Sauwadllusled (Fibrocyte) ifintiu®

Schwartz wagAng (2019) Y sAnwlugme
ABIABELY 36-59 U 911U 113 T18 Laglvisuuseniuans
afnreaaauydingl 2 91nld awia 300 fadnsusufuaey
nseuRulaznInloenglsin Wussezna 12 dani nuind
12 dUasi Skin elasticity uag Collagen level Windu 3
soefiluntnanas uaglinuanuUBsuulasves TEWL, Skin
moisture, Skin tone wag Skin texture®

Bolke wazAmuz (2019) vin1s@Anwlugngav?
wasifu engiaus 35 Viuly S1uau 72 918 Taglssuussnu
A19ANNADAALAUTUIN 2.5 NS TanAvaTaninezielsal
Faned warimfuvateuda Wuszezna 12 e uas
AnmuviaaeasuUsEnIu 4 §Uam wudi Skin elasticity, Skin
hydration UShauurieuaafindy Skin density Utausiutn
Wi wae Skin roughness U3haduninanas uazAanadns
16 a duamvindamensulsen’

Sangsuwan Wag Asawanonda (2020) Tevinnns
Anwluguddlneinuauszsuiou 8y 50-60 U $1udu 36
au Tnelvuusemuansatnpeaainuiiataainvawunn 5
n¥usotu fiasey 4 §Uni MntuUSsuiisuusalumi
lauuauan (Photo-exposed area) fuu3hmiuuruilasu
nsuntesanuasuan (Photo-protective area) Wua1 Skin
elasticity iistuluuinaildsuuauan fevnefussnuney
4 famiamensulsEnIy isnnuinadililauuauaniill
NUAIULANA"
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- 97U7U 120 7
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netine vitamins
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Miranda wazandy (2021) vnisnuniuassunssuegnady
UV (Systematic review) kagiasizvioyuu (Meta-anal-
ysis) HAUDINITFUUITLNIUATANAADARAUADAINNTIINI
Amdaann 19 Wity nesunuemiseildasatnaeaan
urilad 1 uay 2 sausiuua 325 n3u Taud 12 n$u 91nuan
ny 1 1A wudssernaveaesvedudiazuITeniuwen
snafu daust 4 8 16 i ddednlugisvesnainis
vnaefionTmadnsiiuszana 90 Ju waznuinnsuusenu
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Skin densitiy Wiy uav31sevanas Iagldnuanuunnsees
TEWL, Collagen level uagiiind Imaﬁmaé’wéé’QﬂanLLﬂwqmé’u
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Physical Therapy with Cawthorne-Cooksey Exercise for Reducing
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Hypofunction
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ABSTRACT

Falling is the main problem for the older people which brings about disability and admission to the hospital. A
critical factor of falls is vestibular hypofunction disorder (VH) leads to dizziness, nystagmus, and instability. The disease
results in impairment of balance, limitation of daily activities, and participation in the VH patient. The impairments
require appropriate treatment and rehabilitation. Physical therapy uses the Cawthorne-Cooksey exercise for recovering
because it reduces dizziness and improves balancing in the vestibular hypofunction patient. The Cawthorne-Cooksey
exercise components are gaze stabilization exercise, habituation exercise, balance and gait training, and endurance. The
exercise induces sensory substitution and physiologic habituation to encourage the mechanism of adaptation compen-
sation in VH. At this moment, VH rehabilitation is unclear due to confusion in the physiology of the vestibular system,
the pathology of VH, and the mechanics of the Cawthorne-Cooksey exercise. Accordingly, if the physical therapist and
multidisciplinary have good information and understanding of the physiology, pathology, and mechanical of the Caw-
thorne-Cooksey exercise, it will be valuable for the elderly patient with VH disorder in increasing balancing ability and

confidence in movement, decreasing the risk of falls, and improving the fine quality of life.
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ocular reflex
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The ICF Model Application in Neurological Physical Therapy for
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ABSTRACT

The International Classification of Functioning, Disability, and Health (ICF), commonly referred to as the In-
ternational Classification of Function, Disability, and Health, was established by the World Health Organization (WHO).
This framework is used to analyze overall health issues in patients, including health conditions, body structure, body
function, activities of daily living, participation, and the social context that can either positively or negatively affect them.
The ICF framework assists healthcare professionals in understanding the health situations of their patients. Additional-
ly, it promotes better communication and appropriate treatment planning among doctors, nurses, physical therapists,
pharmacists, and the medical team while working towards common goals. Currently, there have been reports of a signif-
icant increase in the number of stroke patients. Stroke patients experience various disease progressions and symptoms,
making continuous rehabilitation and attentive care necessary. Furthermore, several factors between patients and their
surrounding environment impact the effectiveness of recovery and the quality of life of the patients. Therefore, applying
the ICF framework to the assessment and treatment planning for stroke patients is crucial in the field of neurological
physical therapy. Not only can it improve the understanding of the patient's health conditions, but it can also shed light

on the social context that influences stroke treatment.
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tnngnmUUn Lazg Lﬁﬁ'ﬂﬁlaquéﬂﬂ’lwmad;:JﬂaEJLLazmwﬁuﬂmaiauﬁdama@iama%’ﬂmﬁﬂﬂémiﬁmumL‘{’J’mmamﬁ
guagithefimnzauuazenszfununmiinlagsmmesinessunsouaqy

AdnAy: Tyfanaliionsiikunnisinay; anuiiniskasaunin; lsavaendenaues; nenmuidn

UNUI ¢ Wedunanilifatuduszeznauieiinaulddila

toquuiidnnugihelsanaondosausniivanniy  1un1elunsauaiivesiie saudivflasiesiiniudadn

quuans U UaesaIn s BsiinuasenuinsluSedlng  AYIEATEA Fad thanfimmuemadalunisanduiie de

vilan'? anadifnuingthelulssmalnedeTindelsavass
\Femaussnnidudusunislumeane wapfudusvanslume
Qe lsnviaonidananes (Stroke) 3o lsadungny dunIn
Hunmeiidoaussgminaslagdiumniiaumminainmsaa
onlUides (ischemic stroke) iosanamsuaendonaos
fuuay vaonidenduosgaiu uazdoauasgnnadoameld
amzideneenluanss (Hemorrhagic stroke) 1091910013
fvaenidenaussunn fiielsavasaidonauosiisendindiu
Tugiflonmsuansfivanvanstuegiuuinames doaussi
gnvinane wu ennsseuusndundauuy w1 3edn $audud
91M59 fanauansessunsiadeulm msnseda 13
doans uaznsBous dwalimdutedidalunisdiduiinves
gy Wy ldansnsavifainsusedniusigauiasds viseudl
nsevtaffiellanunsadeansifionansnnudiosnisueanuies

HANTENUABAMAINTIN wazdnla N13snwmnanenImdidn
ﬁﬂﬂ?iﬁ’lﬁﬁaﬁmiﬂuaéﬂ?ﬁlLLUUENﬁi’JiJ(;l’jGLLGi USUNIUEUAN
$1918 Augundslanazuiunvesdinulaesouresiiae
ileduaduliAnUssansamnsinuuasiaunauamdia
pE9g9an”
Tutagdunisasialssliunianieamuidalad
nstnseuuwIAnuUY ICF daudfulsifinissnuigiasuuy
aqﬁi’suﬁy’nﬁmqﬁumwuaz%ﬂa wszandldlun1sinsen
asulam warnunumsinwinianigamirdadmiuy
tagluszuusing 4 110ty wu faeuinduludumds et
Ivafin a'nmeﬂ:ﬁﬁmUizaw%mwﬁﬁiumiﬁuw‘ﬁﬂa85’5 yenang
gadinsthnsouluIANAALUY ICF anltdmsuauideluds
mafvadAuazlinnvinansenusetdymisunisyinanssy
drusulufthelsavaendonauss® agnslsimuiiiiegnses
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n9tnToULIIANLAALUY ICF Whanussgndldluntsiiugd
Urelsavaenidenauesmenisnmindnseuudseamlud
rafinAeutnstios Usenoufunisitutionguidndusesd
anutlaluaniminluvesdiae Jamearmunnseasig
fiintuanlsavaenidonanes Jadodauda iy lsaused
fh asanimnaeseuniauazdany tlugnismaus way
nssathmanglunissnugtaslsavaonidenausesied
UseAndam sasnauiaunun miinvestaeliitulng
duasaliiirsannsavismdenueslinniiganieaelie
Uremss¥inegliudifinnuiinisvaandess® vinauisat
NFBUMIATINAALUY ICF lWhanUseend 1dlunsaua dthelsa
vaondonaasldogadlafasiulselovinomsiuniine
lsavaenidenayadagieunn wazlutagdunuiddianudua
TumsiinseuwwiauAawuy ICF inusuldlunisquadiae
Tsavaeaidenauas Inglanizn1suinldlunimdin aaen
uilftegednuuesvasnisiivsunautadediuyana
wartladednudanadeuiidmatensitunlugvaslsanasn
Fonauouinsiei deduuneuiiiingusrasdiiionunu
NFBULLIAMILAR ICF Wazlanwiieg19n15uINTouLLIAIY
An ICF wUszendldlumsdiasizitiadam Manunssnw
wagdathmnemsdnulumanadn sufuansiosnves
msthuiundutieduduyanauardadesuaanndouiids
KansznuRensiuiaslsAvannidenduoIiATILY Lile
MMz Laziugenatinluinelsavasnidendu
ageATaUAgH AaenIudukwIIluNsNTeULIAINAR
WU ICF snusuldlunsguaditheiiledaalifnyszansam
guaprensiluiUaslsavasnidenauadunianadn

flun vauwa wazasdusznauvastydanailasiuunnis
191U AURNITUATFUAN

ICF (International Classification of Function,
Disability and Health) #59ng111191nNARARUIELUUBA
swfiGeni1 Frv-30-danu (Biopsychosocial model) Fuiy
finsthanlifusd a.a.1997 Fauenannispuadineludes
YDIANTILINNEUAITIATOUAAUAS AN TnlanardinNTes
Fhedsdimnuddnysenunmdinveireiduegiaunn

Aoulul a./.2001 esdn1seundielanleiiiuaiy
dfgasnisquaitasuuuasdsiy niouedesnisaing
wmsgIuNsAeaIsassgeinay JdldfannseuLn
AnuAlunsguatitaeiou wasdatodonidumensh ool
analfiansduunnsiay ANfinIsuazguaIn (Inter-
national Classification of Function, Disability and Health:
ICF) wazgnihwldsioidosaufadagiiu lag ICF Wusnasgu
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mnadmiveduny Jufin anauseiiuniyiauvessaneg
wazANUin1g*"? Tagesdniseunsislanuwuziilvldnivediu
Ta@duunmaadfssninaszimavedlsauazdaymaunmd
\Agatesatiufl 11 (International Classification of Disease,
11" revision: ICD-11) Fadula@ifimssusidoyaadanes
amzseulan vadlsn 81n13 NMsUIARY udhwivumdu
saveslsauazeIns ienenuaiivieiiudeyanisidedia
magudae”

dauusznauvassiie ICF

Usgnousne Uadeiidudulsenevvesnunn@in
Juning (enduanufinuniivielse wayUadediuynaa) lae
fiswa (Code) Wumuionlunnvanng Jsznaude fanisde
AMw18INgY 1 7 A b (body function: N15VNUVBIIING),
s (body structures: 1As9&519989519718), d (activity and
participation: AaNIsUUAYA1THEIUTIN) 138 e (environment
factors: Jadednudauandon) mufefiarsiuiue 1-4
ndn wariiavndsganalisuioud 1-5 vin Gaiuaudusia
Funnzvedlsa dumiauaanalyluenszAuANTULT
Y03 HANT Y U b 167.3 Usiennaunsasseiusuuss
Tumadnsunisldniwm, S 730.3 ANUUNNTTUUIIvRLIY
uay d 5101.1 uansdsanuduindndeslunisenuthiia
$1me Taeligunsaldnneanuazain danldludunadey
Jaqiu 1Hudu®

NTBULUIANNAALUY ICF Sutiiivan Ae

1. unwnesgudmiunsdeastoyaduanioy
quAMsEHIeELEee 4 laud yransinuansnsagy, 1n3de,
tsuauleus uasUszsmuitaly sausedfing

2. \Wuiedosiiovnaada Tumsiiusiusudeyanis
FugunmitssyiuUssmanaanauitilan

3. 1Huedostielumnaunulouneiifede sy
quannedny W n1suRuUsEiudeew Wuduy

a. \Juedestieluaade ieiiudeyasunadng
Usziflugaunm@iavietladowndouidmansenudugiiae

5. \huedesfledunisine wu delunsGeu ns
apudmuinAnyimanisuwng eliAnuumislunisin
AT wagIuEUNSInIUIENATEUAGY

dunn sa ICF Wdwsunstuiinuaziiudayans
atn visoTanadnsSAuAMANIRUNUIRY Uidmnun1IRTIe
Useiliu fnwneamihdaneadnduiiiiesesduszney
YINTOUWNATWAALUY ICF 1 Aasnesd iilesjaidiuliid
nsquatteldogaseuaquvdolduoadsasnnBeiu
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a9AUsENaUYeY ICF uuseanilu 2 diu feill

a1 nMsvivthiivesseneuazanuiinis

1. N199IUTD9519718 . LaglATIas19989519n18
(Body function and structure) #1889 A1SVIIUATU
A373819095EVUTINY (FIDINTVINNUNALIala) uay
AIUVDITNNIYNWNEINIA

2. fanssu wagn1sldusin (Activity and partici-
pation) nuefis NMURURMU Iensnseinvesdaanyama
suluiafanssusng 9 veudazyanalun1sinsINAINTIUN
faulugniunsalve i

dauil 2 Yadouwanden

1. fadesnudanandes (Environmental factor) vine
fla Aunndonmeinunienin Seauaeriruniiiyaeatiuede
uazssdin Jadoimaniagfuvesilegmeuendiyana i
5w%‘waﬁiammmuﬁm@mﬂﬂaﬁu 9 lumseiiuiin

2. Jadudiuymna (Personal factor) nungds
ANANYALEILYAAD WU 818 BITW UATNATN A1IAUAN
30 TsAUsednd viruaRlun1saududin wag nsfny

Gedhulszneuusazdiy ansnsnesungldtadan
(Facilitator) wazieau (Barrier)

n13Uszgndld ICF model Tun1sSnwinienienindnn
dmiudunglsavaanifendaas
Anunnnanmvestelsanaendenatasiy ICF
asouaguisinmszdulassadiauazviiid (Impairment)
Yeymeutednalunisvinnanssuaiusi (Activity limitation)
wazdymisnudedielunmsviienssudusmivyanadu o
(Participation restriction) Taufistadesuaindeunazdi
uﬂﬂaﬁ”’u%ammm&%aau danardeninzgunm'®®
NITIUTIBIAUTENBUEBYYRN ICF pealufduius
fu daaliAnyusosnvuesdslunisdiuunnisyimend
989979718 wazAAn1s Feduaunsadeuduunui
(it 1) wielidlalunsufduiusvesdiuusznousin 4
sviaUszndldlunsnanuuazdadinunenisinums
nmenmudadmiuithelsavasnifenauas wlangule 5 ¥o
ﬁ’qﬁlZZO—Zi
1. Yayminilasaadauag el (Impairment) T
msvnuresneiiliung viegadunIsvauressny
wselAsvEseweITIneaINIsansaUssdulaann muscle
power, muscle tone, muscle length %39 sensation tJufu’
2. Yeymmudedninlunisyinnanssuaiud (Activity
limitation) 1&uA Auenduanlunisdeudioua ns
\ndeuiefiesianinsansaUseifiuléann Functional and
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mobility assessment, Upper limb and hand function, BBS
(Berg Balance Score) 1¥usiv’

3. Jyninudadnialun1svinAanssuaIusInay
‘quﬂﬂa?i'u 9 (Participation restriction) 1gin {Jﬁgmﬁyﬂﬂa
Uszaulunsitnsamfanssunediay ausausediulaann
msdnUseTRvdeliuuulssdu Sunnzdeansiufduius
ﬁUlgﬂﬂagu 9 Wy Stroke Specific Quality of Life Scale (SS-
QOL) waz Stroke Impact Scale (SIS)***

4. Jymdudadedudawinden (Environment
factors) vaagtaelsaviaemidenansidalszifiuainaningu
wazdunadenililuiainsuszdriudundn Jsendedeya
ﬁLﬁaaﬁUﬁaQ’ﬂwLLazz:yﬂai'mﬁ’u WieUsznaunsussiiu
warliduuziilunsuudsuanmituuazdsnndouli
wingauiugUisusiavyana wilvigUiediuiinUseaniu
I§d1e DremdenueslildunniigauazUaonde wu madiu
melutu usheszdu Feah wavfosuen

5. Jymisutadediuyana (Personal factors)
anunsauszidiuaineny e avilinasianig (Body Mass
Index: BMI) LA5E3IUENINNTRU SEAUAIINATER SEAUNIT
fius (conscious level) 138 MsliAusausiolunis¥nu
Hudu

ieliiAnaudlalunisusegnd ICF Tuguae
Tsavaeaidenauasunniy vesndiegiediniildunisdn
Usein a929UsELiiusene LLanLLa%Jﬂmﬁ@juéﬂﬁLmeé
NYPYIUALYN AUSLUNIANAATAIINIYNGIUIE URINIAD
uiina fereluil

dUreyeglngeny 73 U 01n19598ULTUIY U1
19927 waldde grdFensogniduaniuiitiutaziidalss
WgU1a wnngnsaauseidiu advindulsaveenidenaduss
fiu warSnwdelulsaneruianan 30 Su lneldsunssne
N1987 FWAUNIIVIINIEAINUITR Aanssuvidalazessn
tdanniu aunszsiadmiigesnatnlsameuia fuaeilse
Usedda Ao siaugnyanle vy anuduladings lyida
SniauiseSwarlsatile TneSudssmueuaznuunmdiiie
Aannennsegneraiiies

ndnTmyrgesnanlsanetuia guieende

d ) 65 U laiflyms graRdesvosiuaglaile
odveguinalndifs udiiiieutuidusasialingda

2UNUNTTYIDY

wiouliaugiemde feguesifUiesinsainlsaneiuia
15 Alawns nwazdmdufinue 4 du fuasenduey
fudns fulaviniu 3 du ldfisntule Ysegtiundiag
foundn 80 iwuRunIuazifissuaurinaInien 5 wns
Uagtuguasuazassenlidlavsenove®n lasultuisiou
Mndunavesgsianseuni neuniiduasinueiien fe
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TUR 1 MINMINTIYeT MDA ANNTN

Health Condition

(@NIZUMN)

|

1. Impairment

Wymszavinssaaazwing)

2. Activity limitation

| @edialumminonianaiudg)

3. Participation Restriction

— ¥ o o '
('I.IBTI‘Ifl'."l11»l|'l‘l1'"'lﬂill'l1131ﬂ]'l-l§'.lll)

Body Structure and Function

Activity

Participation

aauii 2 Madtadon

4. Environment Factors

hdudmdanaion) -

=

Facilitator Barrier

(adu®auan) (tladutau)

N

5. Personal Factors

- (Jadpavynna) -
: Facilitator Barrier :
i - ]
E (adm¥anan) (fodmFaan) |

1
B o o am o s e o o o o o o e i e o o e o e o e o o F

Ay 1 Msuszendldesduszneuves ICF model

fiun: fauvasann World Health Organization. International classification of functioning, disability and

health. Geneva: World Health Organization; 2001.

wudelu e1unilsdenunUsesifamans 1190w Lagn1s1e
lafiaaInn1snnIn gUaeuaznssesinluitenatn o
veud1UukazsulTEnIue M TUBNUUUTEIINdUAA
wazyninanIadIAyUseIlazidsufanssuiuaseunsa
Tngy fUreauMsfnyUTyn1es augsgaans uninendy
A JUredidnvaside Sndulavuaziinaudud
YBINULDIE
nsnsUsziuvesdUisanlsavaeniionduss
Tugrssnerdalulsaneivia nsidadenienisniminda
fi® Right hemiparesis 91n15u3ateynid1Aey (Chief
complaint) e ndnuifouvu vidrswangeuuse luawnse
wdoudeduuiies anils Bu wasiulngldldmiuldde
AULBY ATITTINENUS DU WRINA I ToTNT (MMT:
Manual muscle test grade II-lll) AILNTIRIVDING L
lognuan (MAS: Grade 1) 1w 1anduilednuandu
n11UnA (Muscle length: tightness-shortening) fUgym
n1an13iuikaraula (Impaired cognitive status) &
anuunwsedlunisyndoas (Dysarthria) Anwanunsaly
n1sUsznauiainsuszaniudesnisanudiumdolusziu
U1unae (BADL score=65: Barthel Activities of Daily
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Living dependent with moderate assistance) nsAdou
g18AIUULRES qnﬁf’n Bu uazipudeliiA sy dasnsainy
Predoseauliunas (Bed mobility and ambulation
with tripod dependent with moderate assistance) A4
a1unsatunismssirluvindueglusedudiunais (Standing
balance to be fair) N15UszLHUN1T15967 Berg Balance
Scale=24 wagnunMETULATIMadlsANaDALAAENDY 910
nsdiAnwtuuIfn ICF u1Uszend WeUszifiunayiiaszi
Jaymiluausig 9 vesgUrelsavaeniionaues
PINMTIATIRUIelsAvaenRenauesunTay
WWIRNAALUY ICF (01wl 2) Tuadevesnisyiniains
Us2977U #ndedamutuuysziiiunisvinnainsdszdn
Su wuusd Barthel Activities of Daily Living score &4
mamquﬁgmwi ns3udsEmuemsaudenisnaudlaaniy
’LuﬁaﬂsimﬁmﬁummmLﬂulé’ﬁy’ﬂﬂ’mﬂﬁaulmiusvﬁu
activities limitation %3© part|C|pat|on restrlctlon muas
FuUsUNTBINISAINS UL 9 ’Jmumaaummﬁuaqma
Tl W nsiiuruAeafewdu Activities limitation, A5LAu
ﬂ‘U‘UﬂﬂaauaaLUu Participation restriction {Juau®? ¢
Huthmeamitasududeingie Mﬂ’]iﬂ’]ﬂ%?ﬁ]iﬂiuﬁ]’]
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Health condition

Rt. hemiparesis

v

v v

Impairment

(ywszau Inssaauazmii)

Activity limitation

(Fadfalumsinonssuaind)

Participation Restriction

(Wosdalumsinenssuaius

- J-

&
Lo gouisa (Muscle weakness: grade II-111)
g o & A a4 g
2. amun5 sdivoandide {Muscle tone: MAS II) VYU DY
v
3 AN (Muscle length: tightness-  F———F
shortening)

4. AT 041UM5NT 67 (Fair Standing

balance)

' A oy oo o &
1.'1;4mmmmmumumuumm [AnU Lasgn

2 higunsodszneunviassziriuldies

) - . . ¥
3 hiaunso duldedravadvTaslF Mo

1. ldansalleamadunsson
2. Wamnsadiiuinssufuddaues

ATOUATI

Q

% ¥

v

Environment Factors

L 4

L ({adududanadon) J

daseEanan Tfasetean

. vy w2
1. HOUFUAN 1. uu"lﬂﬁumm 3au

A Y 2 3 )
2. Nﬂﬁimﬂﬂﬂ@lmqﬂﬁ‘ﬁﬂ 2. ﬂi:@mmmmuuﬂu (UBUNI 80 Fi.)
A w8 o a _da oy »
s euthuiudanadinsfidwdoulinnu
s A
FINNAD
s o s 2
4. Qﬂﬂifﬂlﬁiﬂiuﬂﬁ‘lf’lﬂmﬁﬂﬂumd

Y vy v v A e )
Iaun 1 3 ifdilsiuae sodiu fudu

[ Personal Factors ]

L (hsvanynaa)

fldwsuan Tadetaa

1501815241 (Fudouaniuma 1 Tsndsgdd eougnrnnTawmau

o, = @ o & o

V0955 NINTOURTI) anuduTafage lafadnauisess
2. E‘Tﬂflﬂﬁ Good consciousness Tsariale)

<
2. NITBUIAT

W Y

3. Judgeeny
4. unwseslumsyadeans (Dysarthria)

5. fyrmumsiufuazmsidile

ﬂ’]‘W‘VI 2 G]’]E]EJ’Nﬂ'ﬁUquJﬂC‘ﬂ Ity
ANgAINUIURA

ﬁ']ﬂaLW@ﬂ’]ST\]'WLLUﬂﬂ’]iV]’N’WU

AanuiinIsuazguanlugUlelsavaenienaues e

M11: dembion U3 waresily Maliedly nuMenMUIdn gudnisunndnigaunftun AugLNNEAERSATIIINE VS

URINYIFLURRA

U uAay ﬂﬁ]ﬂ'ﬁimmwwamaa Bon iteanunsasati
wmwmmaﬂum JYAULATITEILET1? AABATUINILHL
nsfnwgUielsavasniienates laegravanzay uag
as19nnulaluiianiaferduseninsdnnigaanuitn
HUrguaz @ ImaﬁLﬂwmmmmiﬁuwuwaxaﬂ GEN
Yrganunsaeenluangnainiunsselasidsiunanssy
fuasounrdald Fatnedgwilunisviienssudiusauin
Wusamuua Wesenduienssuiidesendonisvieu
vpe319melunatsszuunasiinududou dulunouiioy
FuivluBadmunessezeniy AUredndudesainnsa

52T 15969ue n15USENDU

vinfanssudiusilaegrslasady
AaTmsuszdnu nsadoudefuosuufes n1sdawasnis
ulaeld Tripod cane Wanstusadudrtamduianssy
daué’fﬁqLﬂuLﬂﬂumaizazé’ﬂumiﬁuﬂ ilugnisnnauny
nsfnwfUieauiinsussfiudgmdulassaiiuas

v A o ' & X M
w1 lngiieg1areinisaadunenisiuyseegdunas

¥

seure1? (115197 1 uay 2) wenandfiaunsanugi
wuamansudletgmiludiuvesiadedudnndounay
Hymitadsdiuyaea wu M3vFvaniwdiu iedaau
AunnFinverUagliATy (i 3)
\dernseuluIANAALUY ICF u1Uszgndldly
nsquadUrglsaasaifenaueinudn dnnigaimuidn
FUrsuazqrdfinnudilaluaaiunisalfifuaslsanasa
Lﬁaﬂauauﬁua@’mﬁu HU8UazIRAUNAGUGATLY
FdnuATgnanaInasnausunIvazilad vy
maamsiﬁwﬁd@"ﬂ’sEfl,uﬁﬂmuﬁsaﬁuﬁﬂﬂwmwﬂwﬁﬂ Wiou
nalfausiuiiewazvimumuusiivesinnienminde
961995939 WU nsUsulpanmianden naslalalunis
panidIn1ey Uiy uananifedenalinisdeansszning
g sednneamiite dnAanssutiva wazunmd
meam%ﬁwjLﬂulﬂashqﬁ%y’umauuazﬁummqﬁ%’mLaau
\leanniiiuedamussiilsuuussdsiu
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M13199 1 uanadningszezdunaznsnawnunisinediielsanasaiianduas

Wnwnevasnsilunlussezeu
(Activity limitation)

1. wndeudeduuiiedlddreauas
(377 Moderate assistance tJu Minimal
assistance) lusvagnan 10 &Uansi

n1sanilslfdaenuies

- 91ANTTULN Samdusedzlnn

- 1pduneunsine? Ldud

foInNISNEN

msqnﬁ’amnmuaummmq

- YIANITAUVIDBNUBNLFES

- pemstuiuasvidindenduy
2. AnuaEINIsalun1sUsZNOURING
Uszaniu
faensanuiemaelusyAuanta
(377 BADL score 65 1Ju 75) Tussey
nan 12 dUavi luhde

- Grooming 310 0 1Ju 5 Avwuw

- Toilet user 910 0 1Ty 10 AzLWY

- Bathing 210 0 tJu 5 Azuuu

- Dressing 910 0 10U 5 Avluy
3. andulagly tripod cane
(310 moderate assistance 11 minimal
assistance) Tuszaziian 10 §Ua

- 1St luA U

- mamswileaazinn tieaniudu
4. N15N39672 Berg Balance Scale
@0 24 Ju 37) Tusvezvinan 12 dUani
Tuste

- Sitting to standing 31 2 Wu 3

AT

- Standing unsupported 270 3 1Ju

4 ATUUU

- Transfers 20 1 WU 4 Azuuu

- Standing unsupported with feet

together 910 1 1y 3 Azuuu

- Turning to look behind over left

and right shoulders while standing

0 2 1u 3 Azuuy

Ugymrszaulaseadnauas i

(Impairment)

- néniledeuussdnun (Muscle
weakness): fndandanilengumen/
J0aLlNn 991 wazduaden 1A 2,
ndunilenguinBenn uazdi inaa 3
- annSednvesndiednun (MAS
Grade Il): nésnionduinBeniuas
Wdendolings

- Augandiiednuandunia
Und (Muscle length): tightness
yosndraiiongusearlnn wdsai
war shortening vasnanutiienien
ToLvnas

- manseiluvidueglusyiuu
a4 (Standing balance to be fair)

BHUNISINEINIINIBAINUIUA

(Treatment plan)
Treatment plan for impairment

- Strengthening exercise

- Passive stretching

- Passive stretching

- Weight bearing training

- Standing balance training

Treatment plan for activity
limitation:

- Bed mobility training

- Transfer training

- Sit to stand training

- ADL training

Home program:

- @eugnAngUindeudiefuy
es nsts By uagnsndouded
NnFdasnduegsgns

- gougAtTIsNINEUIY eaniad
meuvy wagen Wulsea

N111: UNeANIITR AUINSWITENIYIUALN ANTUNMNEAIARTASTIYNETUIS Ui Inendeuiing uasUgy
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M13199 2 uanadmungszezeniuazn1saununsiiugisliaviaenifendaes

Wwsnevasnsiunluszezen Jaymsziulassadanazvtii UNUN1IINEIMeNIEAINUITR
(Participation restriction) (Impairment) (Treatment plan)

1. fheansalydnenainiunsseuag - nénieseuns®nun (Muscle  Treatment plan for impairment
Whsmnanssuiuasouasala lnensiiu  weakness): fﬁ’ﬁé’qna"wmﬁaﬂejum%ﬂ - Strengthening exercise

14 Tripod cane Wi oanlusuusenu azlnn 191 wagaf@InIuY 1nse 3
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One-Handed Bra Aid: The Innovation That Helps You Put on A Bra
with One Hand
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ABSTRACT

The important symptom in the patient with hemiplegia is a weakness in one side of the upper extremity and
lower extremity that affects the patient’s activities of daily living. The patients with severe weakness in the upper ex-
tremitiy will be trained to do the basic activities of daily living by using a one-hand technique for their independent
performance. The one overlooked problem that happens to female patients with hemiplegia is how to put on a bra.
To put on a bra, you have to use both hands to stitch the hook of a bra, so it is very difficult for the patients to do by
themselves. The author has developed an innovation called a “One-handed bra aid” This device helps hold one end
of the bra in place so the hemiplegic patient can stitch the hook on another side of the bra together. This innovation
is made of fabric sewn into a neck strap with a clip to hold one end to the pants and a double wire to fix the bra strap.
The result of using this innovation in 10 hemiplegic patients, all of them were able to put on the bra with hooks by
themselves. When doing a satisfaction questionnaire, 90% of the patients showed satisfaction at a high to the highest
levels. Also, the “One-handed bra aid” helps the patients reduce the expenses for buying type of bra or an expensive
imported commercial assistive device. However, the patients have to be trained how to use this innovation before let-

ting them use it independently at home.
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ABSTRACT

Low back pain is the most common musculoskeletal health problem that can occur to working age and elderly,
commonly describes as pain and discomfort below posterior of the costal margin level and above the inferior gluteal
folds. The prevalence rate of low back pain is about 50-80 percent of general population. Low back pain can be catego-
rized in 3 types - acute, subacute and chronic low back pain. Almost the low back pain is an acute pain which recover
in 6 weeks. The physical function, psychological, sociability and economy can be adversely affected by Low back pain.
There are three major managements approach in low back pain; medication treatment, non-medication treatment and
operative treatment. Physical therapy is kind of the non-medication or conservative treatments which is effective over 80
percent. Education and home exercise programs are the main guidelines of physical therapy treatment for low back pain.
The advantages of education and home exercise are self-home-based exercise program, economic and high safety. The
benefits of brief education and home exercise program are decreasing pain and improve muscle strength and flexibility.
Moreover, it improves ability of body functional movement and physical activities capacity. The consequences of all men-
tions above are returning to work normally, lower health care expenses, reduce the incidence of disability and prevent

recurrent of low back pain.
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Assistive Technology for Children with Cerebral Palsy

Paporn Chokpitiboon M.Sc., Wichuda Siripanyakhemakul B.PO., Kunlanit Boontar B.PO.
Sirindhorn School of Prosthetics and Orthotics, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand

Siriraj Medical Bulletin 2024;17(2):173-180

ABSTRACT

Cerebral palsy is a group of disorders affecting an individual’s ability to move, maintain balance and posture.
Beyond affecting movement and posture, cerebral palsy also influences development and intellect, leading to challenges
in speech, vision, and hearing. Assistive technology plays a crucial role in improving the quality of life and enhancing
the capabilities of children with cerebral palsy. Assistive technology is designed to help individuals overcome physical
limitations, promote their independence and participation in various activities. Using assistive technology for children
with cerebral palsy offers wide range of advantages that can significantly improve their quality of life, independence, and
overall well-being. This article reviews different types of assistive technology including mobility and positioning devices,
communication devices, vision and hearing aid devices, environmental controls, the activity of daily living devices, and
learning assistant devices used for children with cerebral palsy. Assistive technology encompasses various devices, each
tailored to its function, aimed at enhancing both structural and functional aspects, such as the utilization of ankle-foot
orthoses (AFOs) to regulate walking mechanics. It also involves tools that augment activity execution e.g. communication
boards and assistive listening devices. Furthermore, alterations to the environment e.g. creating accessible bathrooms,
that diminish or eradicate barriers to engagement, are also regarded as forms of assistive technology. Each assistive
technology or device is highly individualized based on each child’s needs, abilities, and conditions. The use of assistive
technology will be most effective and beneficial when the users learn how to use that technology or device by themselves

properly and independently.
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ABSTRACT

Positive Psychology can be applied to develop learning experiences for Generation Z learners, who need ac-
tively engaging activities. Although traditional lectures have been replaced by interactive lectures nowadays, the most
used interactive technique in Thailand, Classroom Response Systems or online voting, might not effectively stimulate
learning. This article explains the application of Positive Psychology in interactive lectures to make meaningful learning
and students’ engagement in learning processes. PERMA model is the model for increasing the well-being of humans,
comprising positive emotions, engagement, relationships, meaning, and accomplishment. This model helps instructors
to create various types of learning experiences. The author illustrated his experience applying Positive Psychology in an
interactive lecture for fourth-year medical students in this article. The author applied Positive Psychology to change the
learning experience, which previously was a didactic lecture, to more discussion in pairs and roleplay. Three hundred
and eighteen students participated in this activity. The author, an instructor, evaluated this learning experience by direct
observation. Most students actively participated and engaged with this activity by the instructor’s observation. Addi-
tionally, the survey showed that students were satisfied with this activity. Nonetheless, the limitations of the application
are instructors have to plan the lesson in advance, spend much time selecting interesting media, and carefully manage
time. Therefore, applying Positive Psychology in the lecture increases students’ engagement. Well-methodology research

should be conducted to confirm the result.
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