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The Development of “Smart Heart Care Application” for caring patient with heart disease
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ABSTRACT

In order to continuously care for patients who have Balloon Angioplasty or open-heart
surgery to have a good quality of life, the patients must have knowledge and focus on how

to prevent relapse as well as exchanging care information with the health team.

Objective: to develop Smart Heart Care Application for taking care of patients with
cardiovascular disease who are admitted in cardiology and cardiothoracic surgery wards at

Khon Kaen Hospital from June - December 2021

Methodology: this research and development study was divided into 4 phases: 1) situation
and needs analysis, 2) design and development, 3) testing and adjustment, and
4) evaluation. The sample group consisted of a multidisciplinary team who taking care of
patients with cardiovascular disease and those who had Balloon Angioplasty or open-heart
surgery and relatives of the patients. The instruments used were general information
questionnaire, guideline for group discussion questions, for In-Depth Interview guideline,
self-care knowledge assessment form, self-care in patient with Cardiovascular Disease
assessment form, and practicability assessment form. The data were analyzed using

descriptive statistics and independent T-test.

Results: this study resulted in “Smart Heart Care Application” which was divided into
2 parts: Smart Heart Care for personnel and Mobile Smart Heart Care Application for patients
or care giver. After implementing the application, it was found that patients with
cardiovascular disease achieved higher average scores on self-care than the control group
with statistical significance (t = -3.75, p< .01) and 46.67 percent of the patients were
extremely satisfied with the application. As for the multidisciplinary team, 83.0 percent of

them agreed that the application was capable of recording and linking the patient database.

Suggestion: the application should be distributed to every cardiovascular patient and
applied to the care for patients with other diseases. In addition, the application should be

further developed and implemented into the hospital system.

Keywords: Development, Smart Heart Care Application, patient care, cardiovascular

disease
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waznensallsa maieviaeaidoniilafiudt Sedagiiunshnemeuleiiinga 1éun
1) sedulnsinilufivselnsiniiule (Troponin-T w3e Troponin-l) Lilesaniina1u
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3) N1sHIFARasALaen (Surgery revascularization) Jumsiiineendiauliiaes
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Anbarasu, Agarwal, Jamesraj, Kurian, & Rajan, 2011)
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3.1 89AUTENBUVRINGANTIN ATEUUIA (Cronbach, 1963) laaSulgitngAnssuves
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Faunadldvuanafimsuanmgingsy redadldtmuaiimsuanmginssusnntenfieda A
ffmuanauasUinuomainssuty Bemiusgda foaduimeitadufnauuvdodamdi
usegdla uazussgslaugimusmginssudnneanils

1.4) ypdnnw udsiiveninyaraazufoesnslsluaniunisainieq msefuneh
yadnnnldinegnslstdu azfosondonguinisdnine wienguiniadoud medute vdnues
nguiiurheuniedaifnudmgnsulaandsneta dniveauanunsainia n1seSuied
yednanldunldodslstu axiuulduivednginssuuuuduioflona utdmafinssulathun
Fensadine dafvieauiuasiuuliuiiorliviirutudn

2) nszUIuNTdY q nedsaudsliifatudnvurddodiudiveysd awnso

1%
v

wusdudszeule sl
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2.1) AsnsedungAnssy (Stimulus Object) uaz amududuresdensy AungAnT
(Strength of Stimulus Object) ngAnssuaziintulalddldfidnsefunginssy denszdu
quﬂsmuumuaﬂiﬂlm W 9113 ey Aaudszum [av

2.2) anunsal (Situation) vanef Awedeuaniduyana uazliliyena deog

[

Tuanneiyaaaridsazingingsu

¥

NnuIAATBIMgANTINTdY vilimsvitngAngsy ssdiugiuinainaug uay
vimundfinesndndulviAawgAnssu delundazyanaazinginssuunndeiuoenly duilewnain
nslasummdanunasing 9 livinfu sufanisfianuvsnevesansiildsuanluauasirauas
ysBnine Belffuimsteansinudenng q Sustlevdlumehliyaaadanud thanusdldn
aavirueR gavneavdmaliiAnmsdsulameinssuvesyana amsathuuAnildudy
gedslunsasuramsfnulusuwuiliumaianginssuvesynnaitdesondedadelusuladi
AfdwlrudaryanaiiuunldunisiAanginssuannisidauimaisaindesisdingfinssunis
LARIDDNTIUANFNIL

Fainanaudrinmsaunliyanainginssuimanzan Jedvdrunisfonsiaunls
yanasinaTiiiese damsduaiiliyanaiinied nannmaneds msldueundinduidudnuils
insesilefitiagtuinmsthldedrmainvans esanazmin 53051 uazieuAnsdidedoyaiia
F1uusn

4. wwrRafineadastiun TR UNIAdY

4.1 AU

ARI1YS Ju (2553) NE1297 wewnaLAdu (Application) Ae wovlviwasldiiladieluns
ﬁwmmmcﬂi’mawwém%’u JefidiiSondn drudnsenugldau (User Interface, U FAAUITOUUS
senfulssnndes 9 muanmuwandenmsvelded

1) weundndudmsuneuiuneifagy (Desktop application) WuweUundnduiliiiu
povausssyNuveslivuiniesnsufimeitvienenfiumesldndnidundn gnesauuusn
dielvldeusuAduesauarundldazain ueundiaduuszinniidnarnsnsesivanuiidodd
UszAnBnmuaaLesegs LLazmazhm3Qﬂam&gamw%famﬁ’mwwﬁﬁamiLLé"s

2) iuleunaadu (Web application) Tunsldauinduisaionldniulusinsuvas
v vaiiuunaees (Web browser) TnsuaundindutiuiAnainnisuszananadidsuasdoya
fuffuiniisanstls Ao Hadines FududliuimauasUszananadeya uasildlnaousuierdld
Fadudrusudeyauuansuadaivusniwes nedndudesendunisdeansteyaviedunosidnlu
M3y

3) LLa‘Uwém%’ué’m%’uqﬂmaﬁm?{auﬁ (mobile application) wounandulssiani

ALADIRAAIAIUUALNSNINUVSDUNULAS Tagazdiausalasavnedumasitinvsaliiniseudants
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4.2 wunldunislduaundindudmiugunsalindaun (mobile application)

wltiumsldumniiudsdueswimnasian Fadusamanneiaiveweundiedy
(Mobile Applications) LLastﬂIuIa?JsumﬁaLﬂ'%laﬂmﬁ’wﬁmﬂﬁw@mﬁm 1AgLANIZNITHAUR YDA
woundiatuuugunsniindeuiivesuitveng o fudedutuiiodsanaundunisunarndmiluuie
LoUNAAdL Fsmswauweundiedy uwladunsiaunueundiedussuu (Operation Systern) waz
weUnAleumeldusinouaussmslinuuugunsal uasieusundieduiifistunssiivssdnsam
sntuitlsigldunsalindoufituulildlusunssing q onsuaussianssaludinusesiu éud
yhgsnssumensiy Weusenardurudoyauueiotodumedidn sunmeuniflamnas viousius
maeuinudiiiseaulatduavesslay fesammsveneddumsldnugunsal indeudvinliuidm
Fuhminsiwislofonanewieiusnliruddyunswaulusunsaudnsdwiiote Tnededn
wildnrmsamidlvaniieldouiifulnegaiuléda gunsaldeasiildsumadenmnnluiagdy
folnsiniflofiouuuainsului (Smartphone) Tnedndnuvassonsmmiredunselnudiiatuunn i
Hurananueundiatuuugunsaiiedeud msiaudeseauniuannaegliuinsinsd
visonniudsviannensdainans Uidviuaniaunlusunsuuulnsdwiilede lnoideinaxiisn
msnmilvaaiielduiiiulnedadiulgdn (@ wandeAsudda, 2553)

Jagthumaluladindouiiiieguaim (mobile health) gniranldlunuguansisaguunn
P nsiamneimelulabueundiady Fadulimsivielimnundoveseudiasfivaudeiiies
TumsUjifnudnugimniu iesnansasenuuuisnslideyalusunuuiivarnuany
1#uA 35le wediudu msuansdeyar1uae (Information display) #3en1si3euiriuaniun1sal
91893 (scenario practice) LLazs‘]’qﬁé’ﬂwmzLﬁiuﬁwﬁzyﬁmmmﬁﬁm%ﬁﬂﬁmmﬂﬁ%’aa&amuﬁﬂm%
87 (face to face) mslimuugihildusiuiu avmdnuazdile liud fdnvazvesnisuds ifou
waymsiama fidssalsifldannsaufiinudmuuzilfodsdussansam lnewunsanundild
weluladuennainduiifisuuuumsudafounaznsinauierdumsiuussmusvesiaengy
Tsadesmmragiiu Faedimaudafounnaduiofutaiurseniuenlugluvureadosuas
sUnm uay dsfeyadananluagaua mndihelisuusemusimunandidinun sadwsainnis
THuwenndindusnantivandymnsulsemusiaiiane dmalianudedadlunissnuwi
11Ty uenanidamudeasureanismumuissunssues wlussuuiidnulunguidaedu «
Tngldinaluladuenwdindududelunslviainug uudounasinau wuiwadninisguam
mwé’qlﬁmiﬁﬂwwaqé’ﬂwﬁﬁu (Wswu Jun, luesun aWusd wazvilug) uing, 2563) Aty
NnMsAnwves dos ASusealdanauazany (2563) Aivhnsmswauendiaduinnugiie
Lsauvnuluguu lnguaundintuianugtslsaumiuluguesuuussuudusnislelaiea
wazheunToss Usenaumeilandunisvinau 3 dw lawn diuvedld ssuuiamusigauna uag

v

n1sdavang wudtlseansamuazanuianelaeglusedud weundiatuaiunsatunlddnniy

a

AUelaR warann1sfnyives Useniewmes Tdeussiasguazane (2561) lawmuineundiadu
! (J A o < Y P ! a V1 A a LY
FruAuINeImMsNIndusedu (NuTu-App) eduasuniizlavuinislugdUliendunanaviv

a vy

Han1sITenuInenaengfdauwagUlsldueundinduiisdunaemsidnluneiul Auede

seaudayiulufenvesUieniunanavivgeliuegaifudfgnieata Jaansdaniiglasuinisi
AvagUae grffguadinnuiianelasenisldueundnduegluszduiuin Fanuldiweundindu
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Freruiuemsil Wuwinnssuiuguainiiivssdnsanlunistisduaiuniizlavuinislu
HUhenilunanaiiv uaseviigfdguaiinnustazaudilaauaiunsatnnuinlasulugnig
wavinwrlunisguaguamuesiiendunanaiulaeg1agnsies

4.3 mqwﬁwaimiﬁmmizw (System Development Life Cycle: SDLC)

nguia9asnIsiauszuy Wunsulsiuneunsitmussuununiessuumalulad
ansaume Inensnsiannsvuvasauansisianssuiidudunedlunmsfaunduiseonidy
7 uneu (Kendall & Kendall, 2011 §1lu 19uds) ianed, dufivn Fuidufiay uaswsvaiue
J5eNUsG, 2562) Av

Funoudl 1 ssyan i TemauazTngusvasd lnemsdunvalfienguiiogig
diasuilgminulumsguanuesuesitas antufnvienasiiierdouieasummdululdly
msuntadamaingnn

Fupoudl 2 Ansaneudoamsvesildau Tnsmsduntuvaingusosng ileaguasd
Uﬁmmmmmmmumﬂ%

fupoud 3 AATIANUADINITVBITHUL 1ABATIUNUAINUTUY (context diagram)
LAZUNUNINNTEUATRYA (data flow diagram) mﬂuummumamiaLﬂﬁwnmqumama il
ATIYNFBY UaraNyIDivesTLITY

funoudl 4 senuuvsruuliaenndestumuionis lnseeniuussuugudoyaiio
sesfumvhannluduneud 3

fupeudl 5 Wwurszuuneuisdniienars TnsWauTuursuoundiaduuy
ﬁwwﬁﬁ’ﬁmmaumasJéﬁmmsaﬁwmulé’mwﬁy’umauﬁ 3 wagldfszuugudeyaiioonuuulily
Tunauil 4 f\]’]ﬂ‘Ll‘Ll‘VI’]L@ﬂmiﬂi”ﬂ@‘UI‘UiLLﬂiﬂJ wazailan1slda

Jumouil 6 naapuLazAnfITzUY L‘W’e]‘Vl(ﬂﬁEJ‘Uﬂ’J’llmﬂ@@QIHﬂ’]iW’N’]U“UENI@JU’]EJ
woundindulaglddoyanaaeu

fumeudl 7 WnuwasUsudussuu tnelinduiognmeasdldauluueweundiady
wazdaszsinasiely

5. NFAULUIAAIUNITIVY

nsAnuiifunisAnyfiowawun Smart Heart Care Application Tun1sguagitag
Tsalauagnaonideniiirfunssnuluvedtisengsnssulsaiila uasnediiedasnssuiile
uazns90n Isaneuiavoulnu laeldnszurun1sidenasimu (Research and development)
Fauvseonidu 4 szee Ioun szeedl 1 mdnneianndymisazuseiduanudenis Tnenns
susmdoyadsnanmlulssfuuiuniazanunisalanmdaiifetesiunisguaginelse
waeadaaiila Jinssienudulilalumsimuweundinduainyuuewesiieuasynainsan
auindnilinisguagiaelsailauaznasaidon svoeil 2 svezdniunisesnuuunazimul
“Smart Heart Care Application” Imamiﬁﬁagamﬂﬁwzﬁ 1 U9IN15I8U1DDNLUULAZ WAL
weUndiadu szeed 3 srosmanadiuasuulaueundinduiiianntunouildass uazseesdi 4
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Lazviaealien ngAnssun1sguanuedlsaviilanazvaeniden anuianelanisldueundintuves
fuasuagnerunaidantsonsdl anthuhnantsfnufilduuiulge Wamwn wilvaulduad uay
weunsluuUsEAYINg wazAfiuringans faguluami 2-1

nsAmsisianniein
uazUsziiuadnudasnis

- Ugpgassruazaay
FoanInaimThiueue
ftha

- Upgassruazaas
Foansmsiimnnlusneive
UARINTENETUTIVITN

NMS2INBUUAZ WA “Smart Heart Care
Application”
N1599NWUY “Smart Heart Care Application”

\ 4

ns&§1auazdisu “Smart Heart Care

¥

Application”

» Favhaflomsldiay  “Smart Heart Care

Application™

\ 4

n1svaaadlduazuiulss
“Smart Heart Care Application”

3

mMsUFuUsE “Smart Heart Care Application”

n59naadld “Smart Heart Care Application”

= a aw
AN 2-1 NSBULWIANTUNNTINEY
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Care Application
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uazrviaanidan
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LOLRIPEIERATE

- arwRmelanisiueundiadu

voameUIREIANSens
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i wilvauldinad il
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unil 3
A5N15AHUNISIAY

MTIFeldgUuuUNMTITeuasiniun (Research and development research) {ingUsvasd
Wamwn Smart Heart Care Application lunisguarUaelsavilanazvasniion lnevinn1sAine
AakAAaU Tquieu amsu Sual w.a. 2564

1. fufin1sAnynide

fuilunsfinuadsil Ao vefthsegsnssulsaiile wasveithedaonssuiilauasvsasen
Tsmeuiaveuniy esnifunegtasilinnsguagtaelsamlauaznasndenilaiunisld
wnaneiuniovhueaguinwesidudeniilavieldunsindailauuude detaendud

e

o & v a [Y) A Y] Y P v = d'
QWLUUWQQNW’N@JE N9 ﬂ']ﬁ@LLaWUL@QLN@ﬂaUlﬂaquu LW@IV%U?HNJ‘H’J%@%J\WWWL‘V]ll’]gﬂll

ad o a

2. YUABDULALITALUNISIVY

€

v a [y

Weidunmsideuasiamn [8maiuTIuTndayaiadalsnnauasidanmnin 39y

De

wUstunaulunsaduIdedu 4 szeuy 6 Tunou (NWA 3-1) s

1. fumeuMs AT
uazUszdiuaadiants
(Analysis Research :
Needs Assessment) (R1)
Teldidudannam Tu
msAnwan wtlyniuas
ATTNABANTT U
saunsauiAiauas
Faszid anuduldlalunis
Wyl “Smart Heart Care
Application” Tunnsgua
fthelsaflalaznaandon

}

2. 4umeun1saanLUY
Application (Product
design) (D1)
Fuanarivdniifoades
SEANATILAR Wiaanwuy
“Smart Heart Care
Application” T#anungn
dnanldlunisguagiae
Tsalauasuasadeni
i EANAUUSUNLsIneIUIER

VDULAULASLATDTLATA M

3 Funsunsnaaadld

Application (Implement
Research) (R2)

\hiteimnaaes Tnevilusunsy
“Smart Heart Care Application” i
W fulumpasddtunduiiogna
nadndaiugihelsefilawazasn
1Han (one group design)

1. Usedludssdnin e Application
(aadyArugneay/ananunaly
nliusmsTasTsuL)

2. vazdiumuilanalavaagld
Application (FUwuu/nnen/a7nu
Azman)

3. Ussflumuilunisguaiiies uaz
Wi finIsumIasanLeaTadlIva
naaadld Application 2 &

}

4. 5uﬂﬂun13ﬂ%’uﬂ§a Application
(Product Development) (D2)
Uszidiudefianann uasIngouas
Application U%’UU'@&LLﬁ’qummm
Tdsulfadnadussaniam

5.4unsusziiuna (Evaluation
Research) (R3)
WuideAmaasadiouszidiunadng
Tunnswaun Application Tawin
“Smart Heart Care Application” i
viuvss luneaaddfivgiae
Tsawilawazuaanifon Winuiou
UseAvBuaszminanguiiliuaylald
Application (two group design)
Haaws
Lareilunsguadiosvaadthe
Tsawilawazuaanlfan

2 wRFinTIunnTaLanuasTa sty
Tsntilanasnaoniton

3 arufianslantslduandaduna
fthelsaialasaznasndion

a4 aviianslanisliuandindunas

weARIAN1II18NIEl

}

6. ﬂgwaumm%uﬂ'gauazmamwi
Application (Product
Development and Deploy) (D3)
hnamsAneniiliainda 5 w1
UiuUse s wilvaulauad
wimnfuhlumsuwsluaisssy
Fns wasffiasingans

dl gj o a a o
ANN 3-1 ﬁEU“UUG]E]uﬂ’ﬁﬂWL‘UUﬂWTHEJ
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NANAUAL ,
o o ! ! NauNAaag (n=30)
dayanaly (n=30) )
U fovaz U fouaz
LINF
%Y 20 66.67 22 73.33
NEY 10 43.33 8 26.64
218
18N 20 U 6.67 3.33
21-40 ¥ 6.67 2 6.67
41-60 U 26.67 11 36.64
11nA71 60 U 14 46.67 16 53.33
Median (Min, Max) 61 (18,78) 58 (19,72)
GRRP RN GERE!
ausd 22 73.34 26 86.67
Tan 10.00 2 6.67
NN8/M81319 16.67 2 6.67
AN5AN®EN
luilaiseuntede 1 3.33
Ugufinw 15 50.00 20 66.67
Hseufnw 10 43.33 20.00
YTy w3 13.33 6.67
NSy n3 0.00 6.67
TsaUs2a162
UMY 10 43.33 7 23.33
ANUAUlanga 26.66 10 43.33
15aln 10.00 1 3.33
Taidl 30.00 12 40.00
n15919d8
DVD 12 40.00 15 50.00
TVD 14 46.67 10 33.33
SVD 2 6.67 2 6.67
RHD 2 6.67 1 3.33
CHF 0 0.00 1 3.33
IE at MV 0 0.00 1 3.33
Wnan1siilasu
PCI& Stent 17 56.67 16 53.33
Open Heart 13 43.33 14 46.67
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Feuste Internet 1¢f 17 56.67 20 66.67
Hauandniitu
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faudnlunsaunsldlnsdniausninuvsaly

Taidl 2 6.67 1 3.33
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a (% U Y Y% A ! !
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nguAuAN (n=30)
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UM Soway AU fovaz
A 4 13.33 12 40.00
U1unang 19 63.37 12 40.00
og 7 23.33 6 20.00
Mean (S.D.) 9.23 (1.94) 11.57 (2.33)
Median (Min, Max) 9(7,13) 12 (5,15)
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NHUA29819 x S.D. t Sig
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dquil 3 Wisuilisuazuuunginssunisauandtasvasgiislsaiilauaznaaniion
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FLAUNGANTIY " " . ”
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A q 13.33 4 13.33

Yunang 19 63.34 24 80.00

g 7 23.33 2 6.67
Mean (S.D.) 97.9 (6.90) 99.2 (9.05)
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= = = ] a a I 9 =
M13197 4-11 WiguieuaAeigazLuungAnssunsguanuevetelsaiilalas nasniien
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NENA29E1S X S.D. t Sig
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Application

naaesld Application 99.2 9.05
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d2uf 4 anunswalananslyd Smart Heart Care Application
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N5l Smart Heart Care Application (n=30)
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7. Mechanical Complications
No () Yes

Treatment

PPCI

pCl

@ s«

cAG

2. pdnuiveLiiudeya Procedure

® iHospital

HaNIINEN

CAG Date
®> 24/02/2022 i}

svD

non-significant

AdnINBIANTDYA Procedure

Other

Procedure date

date wde  stemt Action
2022-02-25 Lcx 2 X
2022-02-25 LAD 3 x

+ (Audays PROCEDURE

78



iHospital Gen-2nd T Report 8 usuRAdE

Diagnosis

<

P . o . . .
STEMI ["] Anterior wall || Inferior wall [ | Posterior wall [ | Lateral wall | | Now Know

@
NSTEMI

=

& uA

>
) Stable CAD
=]

Sign and symtom fipusn$u ((Fonldannnia 1)

Hearth No @ Yes Kilips L e e v
Failure Class
Arrhythmia|_) No ° Yes CHB VT/VF
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