;-’ THAVIAN UL W WS

"ﬁ affviarmuml o Pharnrieserss rascl i srse

?‘5 Irnbadievpnes DPRssagpsees Trvsdingnis
iF

915d1SaNIWUUISIAUSIAS

Journal of Bamrasnaradura Infectious Diseases Institute

U 17 2uN 1 AN AN — UMY 2566
Vol. 17 No.1 January - April 2023




31sa1samﬁ’uﬂﬁmmw@s
')'l’iﬂ’l'iﬂin'l]uuﬂ'l'i'lﬂu'i'] E?}’S L?.Iu')'ﬁﬂ']'iﬂ'lﬂa"lﬂﬂ']'i LS Ltw{[ﬂﬂ

#07UUUINAUN 29 NINAIU @'N‘[iﬂ NISNINGD msmqw
I ——

@

Tnguszasd: 1. iameEwnsHaNAnMs HanuIszasyamnsluaniuihnaungs wasmieny
MM
A e A P 1 wval A (a wa v
2. iadudenarlumsiade uasdszmunussningnaulaniaujidnudumssagy
3. uialumsiamannug uaraeaednsunamsiseug

a = a &£ o a ° o o
AnzNUIN: weunndiaaned dynadsud  dainemssniiuinaungs
unndndieasoen Ussans@ine  seinnemss thauimamemsunng amuuihnaungs
WNGNENT 1ngen FANKB8NNEMTI hemswena amiunNAuNgs
weunndidug Uszandd@sna  weuwnndnsinand nsnatuaulse
UFINEMS: unngndinsIusod wdigd o naungs
IDIUTINEMS: wnemniias a3l aniutinAugs
NBIUTINBMS: A.fesAaMun.35 g yailsnoUssnaindslunszusunguansd
37.03.§AUS) AFa AMZENENINFUMENS W IneaeNing
HA.05. WN.No B0l WIANFHA AULUNNEAENS PNINTAININENSE
HA.AT.NTND Gail MATNIHTUFUMTAT WM InendeaZuaIUNTI e
A0 NUNT MAT AMEWENUIIAEAT WM INeNFe3idn
A3.ENITIN NBNALYNY INENAENENAUTHIBIUI 2. UUNYT
#3. 398501 WUA3 AMEENININFUMENS W INedeNing
weunndisiand vlugns Weunngnsnand nsnauaulsn
weunndIdad yarmans WawnngnsInand nsnaunalsn
WHUNNGDINTTS WINM nasmuanlsauasfsgumwlunzgniu
as.uw.gned Tsauswus nasllasiumsaiu
a3.00. 08 Usshusansns NBIUIANTINUSINY NINAIVANLIA
WNNAsel Higunes diinnuilasiumuaulsaia@aussdensanlulsmea
anUUiNAUNQS
03.0860 qanae annhnAuNgs
HIaMs: WNEINUAT NIBu
thedams: WNEIAUNIMUG FaiTou
Silpnunsas: ANTUNNANTQYT 38 DIMIRANNIAALIA 2U 5 OUUANUUIT Sunatiies NWIAUUNYS 11000
Tns 0 2590 3483, E-Mail: bidijournal@ gmail.com
Muuaen: oz 3 vy
(RUUNL: NNFINN-LNEIEY, AUUN2: NYEMAN-TINAN, RUUN3: NUENEU-EUNAN)
LNEILS: nulyd Thailo https://www.tci-thaijo.org/index.php/bamrasjournal /index

Lﬁvl‘dﬁﬂﬂ’lﬂ’uﬂﬁﬁﬂuﬂ@i http://bamras.ddc.moph.go.th/th/index.php



JOURNAL of BAMRASNARADURA INFECTIOUS DISEASES INSTITUTE

Official Publication of Bamrasnaradura Infectious Diseases Institute,
Department of Disease Control, Ministry of Public Health, Thailand

1. To distribute new knowledge and researches. Conducted by health Professional in

Objective:

Advisors:

Editor:

Deputy editor:

Editorial Board:

Manager:

Bamrasnaradura Infectious Diseases Institute and Ministry of Public Health.

2. Media for knowledge charring among public health personnel

3. Media for knowledge management and knowledge based organization

Kittipong Sanchartwiroon, M.D.
Saranya Prasithsirikul, M.D.
Suttiporn Teruya, B.N.S.

Wisit Prasithsirikul, M.D.

Wannarat Pongpirul, M.D.

Niorn Ariyothai,

B.N.S, B.A, M.Sc. (Infectious Disease)

Director of Bamrasnaradura Infectious Diseases Institute
Deputy Director of Bamrasnaradura Infectious Diseases Institute
Deputy Director of Bamrasnaradura Infectious Diseases Institute
Senior Expert, Department of Disease Control

Bamrasnaradura Infectious Diseases Institute

Bamrasnaradura Infectious Diseases Institute

Prof.Teera Ramasoota, M.D., M.P.H., M.P.A. Rajapracha Samasai Foundation, Raj Pracha Samasai Institute
Assoc.Prof.Dr.Sukhontha Kongsin, Ph.D. Faculty of Public Health, Mahidol University

Asst.Prof. Krit Pongpirul, M.D., Ph.D

Asst.prof. Songpol Tornee,
Ph.D.(Tropical Medicine)

Asst.prof. Manaporn Chatchumni,
Ph.D.(Care Sciences)

Dr.Yupawan Thongtanunam,
Ph.D.(Health Promotion)

Dr.Vallerut Pobkeeree Dr.P.H.

Weerawat Manosuthi, M.D.

Visal Moolasart,

Chawetsan Namwat, M.D

Suthat Chottanapund, M.D., Ph.D.

Naiyana Praditsitthikorn,
Ph.D.(Pharmacy Administration)

Varaporn Thientong, M.N.S.

Piyawadee Sumalai,M.N.S.Ph.D.

Faculty of Medicine, Chulalongkorn University
Faculty of Physical Education, Srinakharinwirot University

Faculty of Nursing, Rangsit University

Boromarajonane College of Nursing Changwat Nonthaburi

Faculty of Public Health, Mahidol University

Senior Expert, Department of Disease Control

M.D. Senior Expert, Department of Disease Control
Division of Epidemiology, Department of Disease Control
Director, Institute of Preventive Medicine,

Department of Disease Control

Division of Innovation and Research,

Department of Disease Control

Bureau of Diseases Preveulion and control Antimicrobial Resistance,
Bamrasnaradura Infectious Diseases Institute
Bamrasnaradura Infectious Diseases Institute

Monthira Thaokhuean, B.A. (Information Science)

Management Department: Jantarakran Sookrean, B.A. (Library Science)

Editor Office:

Frequency:

Published on:

Journal office, Bamrasnaradura Infectious Diseases Institute
38 Tiwanond Rd, Nonthaburi 11000, 5th floor of Chalermprakiat Building Floor.

Tel. 0 2590 3483, E-Mail: bidijournal@gmail.com

3 issues per year (January-April, May-August, September-December)

https://www.tci-thaijo.org/index.php/bamrasjournal /index

http://bamras.ddc.moph.go.th/th/index.php



v
InguszasAuazrauaLiam

Nsmsantuthnaungs fagussadiameuninanudumssags ldud msilasfumugu
TsauazAtgumw m3sHusugumm sznainm mssaumulsa awndeduneden mauwwng mswenna
MINHINAMMNNY MINTNAY UazriasU Judmsansmansuazulenemaassagy msUssdivaalasms
mswannUsaiiunangns insugeaasaosagy uasdu  idsdaddusluuuunanaiss unanafinms
Nenugthe nsdidne NenuramsIve wemsUfudou wianssulvl menummnssanssn Msahiuians
waenasnsssiisnsnthanifiunmesiaenusudde wu semidel 1 imlunsmsmassne

5659 ffvueeent az 3 Aty fe 21TUT 1 unTIAN - WPy ATUR 2 wguMeN - Faney
waz AtUR 3 fuenew - Sunau

gaulaanansadaumunegasdaaldi nunsmssaniuineungs o.6dnuui14 o.dnuu
009027y 8.t1089 3.uUNY3 11000 N5 0 2590 3645, E-mail: bidijournal@gmail.com

ﬁaulﬂun15ﬁa15mmmm
1. wamAdeiideiaiazdaslinefifniiloindeu visliagssnsmsimsandfanilunsnsau
2. unenwildsumatifiniiud andudeansuamsmsanthnaungs
3. AUINIIOMS
3.1 Nsansaantiveniiuamasnzidauusni uazamaniniet
3.2 hwhiidafansumuaulsaginusiausn
fienldhelumsiigaidnusundags /unanummnasngy wazmssamhdnwlagunany
M lng 1,500 1IN UAZUNANUMEBINGY 2,500 UIN
3.3 giwusmd
fianldhelumsiigaidnusundags /unanummnaingy wazmssamhidnwlasunany
M lng 2,500 1IN UALUNANUMEBINGY 3,500 UIN
4. neussaNEMsERinsanduatuiidanmusmuunilumswissduatuivh iy Teswws
ANNYNABY VBNLBNEITONBININTEUY Vancouver
5. wanunnizasazldsumsinsonanaslesgnsnandoiias 2 hu, 1 Eee Tasginus
ardasdiiumudlanadaauauuzmeluszaznaniimvue mnnuivueaasgnidauluatudald
6. JUWUS6 290 5I980UNITEY Abstract IHaDAASBINUUNANE D UALQNUANMHIBINGY N3D
NN NNUTEAA LN NN TEITT0M editor 19
7. nesussansmsasudsliginusnnuaemsiinson nadiidewdladeumsuninsnnasey
wozudladuativlvgndesmunanisims laszaiginusdimanuiudlameluszaznmiimnug
8. d4 file duatiuldmeszuueaulal snsathllgneazden giamsldauduludldi

URL:https://www.tci-thaijo.org/index.php/bamrasjournal /index



N1(§I§§1HYI1\1Q%EI5‘5'§N

UT’I'UTYlttﬂgﬂﬁ,’lﬁwaﬂUi‘Sm'l%ﬂ']‘S

1. madadulazasussansmanams “aauiu” wia “Ufias” madaunany esausgiy
ilemunemuiigaandasiuidhvans auamw enuddny analval uazanadauaesunany aaseau
anufentasiureuarsm s sEn Tt NAUNgs waslimsasnaeumsdaaenHenuLay (plagiarism)
peea3eds Togllusunsuiidedaldie liuilahunenuiidisilunsmsliimsdasonuanuuaay
LAEINATIINUMIAADDNHINUBBIBURBIMITIUM IMganszIUMTUseivuma Ny wasfadariinug
unenuiud tilaradmiuasssnaumsssiivumemaniy g

2. ussonamsiivihiiimsandfisiieuwsnamaieitsndouisisefigndas waslinaimhidete
auasdnmeunslunsasasmtuinaungIuisli

3. ussonsmsdadlfmguamainmslumsiinsonumens lasunannaadiiidaunenauas
givusludhudand e enain Sausssy madias wesddaasginus

4. yssandmsaaslifiduladndenianadsslemiiudaunugiinuswiaguszilivunany uaz
lithunanuwsansasUldusslamilugegsia viaihllidunsnumainmsaseuss

5. ussm%msm”mlu'un"lw%aLﬂé’ﬂuuﬂmLﬁvamuwmmLLaxwaﬂszLﬁuwm@ﬂizLﬁu
unanu nuivlitlatuniaunsnussdayaillfuanidsussmafussdiuunanauasginug

6. ussansmaasdaslillawmetayarainusuasgiusaiivunanuudyanadu q Alidedas
lugrnmeesmslsadivunany

7. ussansmadasfimunsrnumsuazuna L | samsmsEN U AUTIgIaENLATIASA

8. US3ANENM3A 93N INATTIUYBIN TN TINTUIN N ALY PINTINN NI IFTiganw
wazllaNuNUaNELEND

9. imstuamsusladsanudala manliiiaanunszas msoou uazmszaads mnsuii

umnmuazwhiivasginug

1. finusdashideunanuildsumsifiniimeunsilamnnou waslidsduativunemadidau
fumnsasau wasginusdaslithwanullmeunsviodfinwiuunasduq vasnnildsumsdfiniiy
NINTFNTUNNAUTIIU

2. ffinusazdosszydouvamuitlimsaiuayulumainiss (i) uazazdosszynarsslomi
nudau (91i)

3. anszdarinusiunngluumemudauiugiifdnhuluwanuiiass ldus msmmuensauwnie
mssanuuUMsAnEn Ads maduiiums uazmsiemnsidamunamsdinm Ade fhlugunany

4. wmnunenuireSumsiifaiiieniumsidevasadlunywd giwusasdossmanguilas
mAdednan ldsumsayianneasnssumatissssumaideiiietaud

5. fanusliasfiowdadaaanwanueasay wasdasiimaandmnasuiamuanuyasgau
amiaue wiededsluiiomunanusasauies



Va 3 v k4 a < Il ) Vv
6. {UNUSAzA I8 NBIHENY Mnrsam e mnimathainlgluunanuzesauies laedasssy
o g o { o A a < o~ o A
mslasuayanalildluiiom “nin” wisllasiumsazilindudns (mniimsiessasaziuanusuiiozau
PR InusuaLieeidemansasas isuiionaule 9 nedu)
Ya s v ] v o o < a Ty < [ v <
7. Tuunanu fiinusazdaslinsnudayanamandaunnanaunihaie lihastumsahedayaina
<~ = =) = 1 G = Vv c} v L v
wiamsdasnulas daideu nuluiaimsanues viadanuaasdayamsiaannaasiudadgy
8. MananwavguEiisuhmas lufafinssuUszmeiu mnaansainla ginusasuasyana

vl va 7 7 a
Q']ﬂ@w@uwuﬁﬂszaQﬂﬂgﬂaUﬂmlaﬂﬂau

¥ o ¥ 'S

'U‘VI‘UTWLtagﬁu']ﬂﬂaﬂgﬂ‘i%}t&luﬂﬂﬂﬂﬁﬂl

1. @'ﬂimﬁuwmmﬁmﬁwﬁqﬁqqmmwwawwmmLﬂuwé‘fﬂ TogRnsanuneNuMelananns

a a a & @ vy ' o W ’~ & 2
UBZLIRNAMNITINSG TogUsrAnnandnsamINAAUEING? LLazluﬁmulﬁ'muLaﬂnuQ’uwuﬁ"’lﬂ ) NEY
v a L) = & v [ Ya o’d' o ] VY a [~

wngUsElivuneNNATENINN muLaqawauwaﬂisiﬂﬁuwu%aunuQuwuﬁwﬂﬁ’lummmimaﬂmmuuas
Toleupuuzaenedassla fsziivunanumsudeliussandmanssamau wasU fiasmaussiiuunanuiy

2. Q"\JimﬁuuwmmﬁmlﬁLLaaquﬂszTﬂﬁﬁawﬂNamu‘mﬁmm5“’71mmaﬂﬁ'ﬁwmiﬁmsmﬂsmﬁu
wmmLLazlﬁﬁﬂﬁ'agaqudauw%annfci’mwmuwmmlﬂL“ﬂuwmmwmmumq

3. fUszidinunenumsiianudenglusmminiaudssdivunany lagRinsananudiagy
yaailam luuneanuninaazizniu 9 Qmmwwmmﬁmeﬁua:mmLﬁ'uil'uwamamuw%aizqmmm
a w d' o L v % lﬁ' o L = Vv =Y 1] k4 = < 1 L d‘ T Y
TN 9 wazdaaraanuunaNINMaIUssLiu LLasgﬂismuvlumﬂﬁmwuﬂmmumumﬂumaga
sagsuanunamilumsdaduunany

d} v =Y 1 o lﬂ'd =l = 3’ vV L IAW d'

4. WayUsziliuunanunwum Fdulazesunenuniianuuisuns a1 9o un UK UBUDY
v =Y £4 vV v a CY =
I?;IJ‘IJ?%LN‘LI‘IJ‘YIﬂ’ﬂNG]ENLL‘\NSL‘VIU'iim’]ﬁﬂ'ﬁ‘ﬂi'miﬂimuﬂ

5. Q’ﬂsmﬁuuwmwuﬁaﬁﬂmi:mnmﬂimﬁumuﬂsauL’Jmﬂimﬁuﬁmimiﬁmum

6. gUszifivunanudsasnmenuay uazlilawedayazesunanufidaniafinsanuniyaas
nlaifengasludnszaznarzasmsussiluunany

ANNSUNATIY

4

UNANNNNNNW LN sFsan e, AUNYT fah L“TJuwaqmmﬁmmiﬁamﬁ%ﬂ UaLIATIEN
YV

maamm‘ﬂumm Lﬁué';uﬁ'm N @ﬁwuélﬁlﬁmm Lﬁu‘ll NFNUUIIN AUNNI ‘Vi%aﬂEN‘IJ’iim’]%ﬂ']'iLLGiﬂ'ixﬂTﬂﬂQ

ANUSNADISUNABBUABUNANINYBINY

< [ %)
u‘[ilﬂ']ﬁlﬂ')']ﬂtﬂuﬂ')um'l
o = o v o v o4 o P o
Fouaznagdwanszylunsasantiuihnausngs asgnldineinguszasdmuniszylilunsas
vhnuuazasignh lWlddmsuinglszaddu visdayanadule



RANNUNULATAILULIN KBS UFITDIaINNN

1. MSLOIBNAURUY

1.1 UnMIXIY (Original Article)

& sduvuuazrIamanys 195Uuuuanes

TH SarabunPSK 16 528¢¥14 1 U590 MuN8anguldseeasing

1.5 U590 s UHDI5B4UaLNTBEBINNWAIN LaLtiuzIng

MUANNLNICTN

& NUuNIzMBEING A4 ANKveaInLay

2 & v A o Y oo I -
NIEME 1 UIMN 4 AU WNWﬁu"lLﬂil']L‘lJuﬂ"l‘l?}"llVlﬂ I N

2INY

Sanuanlitiu 12 win Usznauaie

undagam i lnguazmmsangy umh I5mMsAny Kans

fnw aAUTIENe 1BNFT81NBY Mudau (MRmMwUsznau

Tidisugaldgumnudg) Neazidenaail

Fatas  arsdunziase Ivldlannunasauagy

wazaNAUIngUIEaNA uaziiialiag
a4 A v ad
Foidasdasiinemm lnauaznim
DINOY

A va 2 va & o Il
gagfiwus Winsmwinauazmmnsngy (L

¥enen) eey@imsdne waswie
Nu/anuihau nammlnauas
MYDINGY

A A o v ] a
daGas msldmwlngliinniige wazmwi

unAnga

whlade du neesauazdamuile
Uszndanawasien mnldmedadas
GoudmidnlinSusnnay
damsdatiiamddny tonamzi
iy ssydiaumaanady
TEmwSanuiudsloaauysel uas
Wusesunuaziidiudsenaude
0gUszand IBMsdn wamsdne
wazdnsel vsadaiduawus (atheea)
TidaeiiBeessoshade Iumemadey
unfadadaudsuninulnauay
Mwdange aeazliiiu 350 M

ABmsAnw  adugdItmsmiiiumsive nan

fauvdsitinaesdays FBmsnuTIN
Foya IBMIdanguiiadnuazmsly
w3asiiazglumside aaeaauisms
Jessdeyanialdvanaddng
Uszand

wansanw  aduedinlennamde leawaus

wangu wasdayasghuiusudey
W3BNNUBA NNV EUBIHANAUNY
A o P v 1ed
¥50305e Mm@ ) bilddaams
Wilamse iamadueiainle
N wugi/gumw (i) lildgald
weun/gumMw

afUsEre msdsusiunenamsiseinduly

muinguszaednaslinieliiiiesde
WAZAITBNBIDINOHHWIDNANIS
Fuliunurainetalsenaues

aql (i) ensdisuasiinendumside (asu

TasaUszin) uazdaiguauuziann
hrwamsIvelu1duselami nIaliiva
< P a wa
wuauuzUszeudannanansaUjua
loadmsumsideaseaal

@nasdede 1) giiwusdasiuiiozauany

gndesmasenaTENBIMNEaIING
AIIWIDENUININN

2) Wauszuy Vancouver lagld
e Maen Seadreuaamsanalu
G Taglduanaey 1 dmduanas
DNBIBUAUUTN UBLISENADANEINU
uaghdaemseade lildvsnateatia

3) mndudesdifginug
w6 aviuld Tildam: 6 4a
UIALBZMNAIY “UBATL”

4) wnasondamnadlunsans
mw sengulilddatansasau
71988 Index Medicus Uazaaadeu
wnassredelneianuadugluuy
MWBINgE uazdl (in Thai) fave
unany msldenanssds Lignuuy
sz lBasiidaniarnuailums
i medasiimsfiadagideuiite

yadayaNNGNATUMNWANINMA

1.2 91897uethe (Case Report)
(WHBUNU 1.1 UNANNIY (Original Article)
1.3 uUnA¥ITINI9 (Academic Article)
& aaduumenuilienuslvl srunwdd
ananulny wiaFasihaulafigashlssgndld vioiu



uneNIeNEianumMsailsaia g wiamsnenulseifemans
Tsauazdogummn anudGazasmsdiiuvnuluaio

¢ sUuuy 20BN ansMsmMININLAE
nansenddlduuudeniuunanive nenugithe

< eanuemlaiiiu 12 wih Usznaude unands
M NYLAEMHBINGY Lz LBNENTDNDI MudIay (i
mwisznaulideudieldgumiude) neesdealiuuuden

AuunaNNIAE /N

2. MsdsAuaiiu
2.1 &9 Electronics File UNAMN/HENUITING
w3pws21a File wazszuuils MSWord i E-mail: bidijournal@
gmail.com
2.2 WlanunuLuUThiEuaunANMia RN IaNG
finals anansoaninanleit bamras.dde.moph.go.th/
duninunsmsandninnausgs viad

E-mail: bidijournal@gmail.com

3.1155U59AURUY LAEAITLHELNT
3.1 Gansuld nasussansmsazusanausuld
Hidaunsu wazddli reviewer 2 hu TIndAITAN
3.2 S lilasuinsanmeuns naaussansms
Vv v \ T vV L]
AU NV weazlaidaduatiud
3.3 (399N NAITONLAUNLUNTUNUNITANNW
sansoanilnassuativannndladuasaoniug nalizasa

maanuiihigUdimsms et 12 (we. 2561) Wueuly

4. Madanslisutanarsareds (lusedana
LA3RIMMNEITIANBULUNNAIBEN)
4.1 997198915813

AU, Faguea (ana anysgavesda). Faise.
oy ]

Fadonsans UNWuW;auiuesmnsas(volume): wiusn-wih

v
dgame
ad Y oA 2 A
lunsdiiuaain 6 au Tilazaguds 6 auusn
WaIMNME et al.
oA ' v o '
gada1sasnauazaredssmna (97%) vou
Journal of Bamrasnaradura Infectious Diseases Institute %8

#8 J Bamrasnaradura Infect Dis Inst aV3n50daulaaadl

o [

magammn nalSuliiummsingu

1. AT AT, AAYNEENED Carbapenem Resistant
Enterobacteriaceae Tulsaneninaguifiawssaondusmsy
WIamMn. NsANTFNTUNNAUNQT 2562; 13(2): 78-86.

Usuiiu

1. Sadsee P. The Prevalence of Carbapenem Resistant
Enterobacteriaceae at Somdejphrachoataksinmaharaj Hospital,
Tak. J Bamrasnaradura Infect Dis Inst 2019; 13(2): 78-86.
(in Thai)

famaLiiadia

2. Dan Song, Tu-Zhen Xu, Qiu-Hua Sun. Effect
of motivational interviewing on self-management in patients
with type 2 diabetes mellitus: A meta-analysis. Int J Nurs Sci
2014; 1(3): 291-17.

nsailafizasansans Wlddensaadia

ghagig

1. Keeratiphakhawat Y, Rodcumdee P. The effectivness
of using perceived self-efficacy in a program promotingmaternal care
to prevent recurrent pneumonia in toddlers. Journal of Nursing Science,
Chulalongkorn University 2010; 22(1-3): 83-93. (in Thai)

2. Phinthong B, Chaimongkol N, Pongjaturawit Y.
Family factors related to executive function development
in preschool children. The Journal of Faculty of Nursing,
Burapha University 2018; 26(2): 20-9. (in Thai)

4.2 msademisdaniacis uiuilu 2 dnwae

1. MIsedananun

&, %apjlwiq (@na Snustevasde). daniide.
adaiin (edition). (Wasinw: dninfiwasd; IiANw.

ghagilg

1. Toman K. Tuberculosis case-finding and chemo
therapy. 2" ed. Geneva: World Health Organization; 1979.

. msﬁwﬁmwwﬁ'ﬁaﬁﬁsjtﬁﬂumwwuw uaz
mim%mswawﬁq?{a

e, %a@lﬁﬂu. gaun. Ty, FHoussansms),
Us5aNEMSs. Bowiiade. asanmnw. el §rindn,
Yitwand. mihusn-vihgarhs.

mamamm nesuliilummasngw

1. A5ty vge3daIsse. mstoguaudaIna e,
Tu: st vgen3danssal, are yuine,nseniindn ve3ugo,
USINEMI. MNagsmansuasau. Anasadl 2. AT
59N55A; 2533, Wi 115-20.

Uiy

1. Luarisuwan S. Resistance of malaria. In: Luarisuwan
S, Bunnag D, Harinasut T, editors. Tropical Medicine Book.

2" ed. Bangkok: ruamtas; 1990. p. 115-20. (in Thai)



4.3 l,aﬂmiéﬁﬁaﬁLﬂuwﬁ'ﬁaﬂ‘sznaum‘mwgu
ﬁa‘sm\numiﬂiwgu (Conference proceeding)

o v AY a A a a 4 d

MAUNDNNBN. FaUTIANEMS, UTTANTMS. Falses.

b

o a ey d do A d
ramsuseya; M wweu U Nussyusamunandsvyn. iash
a o o W a o a o
NUW: SUANNW; UNUN.

Magg

1. Kimura J, Shibasaki H, editors. Recent advances
in clinical neurophysiology. Proceedings of the 10" International
Congress of EMG and Clinical Neurophysiology; 1995 Oct
15-19; Kyoto, Japan. Amsterdam: Elsevier; 1996.

4.4 m3gedeumanainiiaualunsszys via
d5UnamsUsenn (Conference paper)

o o dy A A va 44 4

AAUND NN, FaNLIeU. FaLIBN. Iu/In: ve

a - . 4 o a

UFIUIBNT, UITIENIF/editor. ﬁﬂﬂ'ﬁﬂﬁﬂ!ﬂ;’)u waud 7
Uszagn; donundaussyw, Wasiiuszyu. dinaifiad: Unwaw.
wih/p. wihusn-wihgare.

a9

1. Bengtsson S, Solheim BG. Enforcement of data
protection, privacy and security inmedical informatics. In: Lun KC,
Degoulet P, Piemme TE, Rienhoftf O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical Informatics;
1992 Sep 6-10; Geneva, Switzerland. Amsterdam: North-Holland;
1992. p. 1561-5.

Y a =& a = s

4.5 wnarsaaaniiineniinus
o o o

AGUNDNDN. Foriwus. (589 [Ussan/seau

'
P a

USayan]. Wasidind: uvinenas; Tnlasudsaan.

gagrmminsusulmilunmnsingy
1. handou lyemey. anvaziaiaieguruiie

mstasiuuazunledymenaniolugury (Ineiinug
USyandaanaaasnsamansumUndinl. nganna:
VINENDUTITUATAS; 2542.

USuuty

1. Chaiharn A. Characteristics of community networks
for drug prevention and resolution in the community [dissertation].
Bangkok: Thammasat University; 1999. (in Thai)

4.6 MIaedaanarsaannsaiing

. NIasdENIang

§duiie1ede. Faguds. Feunanu. Fansas
[Wszinnuasdal. Dian [dhdadle cited? Wou Juill; @
# (volume): wihusn-wihgare. whaeldan/Available
from: http://..cccevvvvvnnnnnnn

*AINENG: dafonsas (&ih)

a1

1. Alavi-Naini R, Moghtaderi A, Metanat M,
Mohammadi M, Zabetian M. Factors associated with mortality
in Tubeculosis patients. J] Res Med Sci [internet]. 2013 [cited
2013 Nov 5]; 18: 52-5. Available from: http://www.ncbi.
nlm.nih.gov/pmc/articles/PMC3719227/

7. wilidan3aunanadiannsaiing

Seunansda. %'a&j'l,wiq. #0309 [Usiamuasdal.
o seindined; Vi nshdadlacied U dou Su
i1 Snumh. dhaldan/Available from: hp://.eeeeeeereen..

a1

1. Merlis M, Gould D, Mahato B. Rising out of
pocket spending for medical care: agrowing strain on family
budgets [Internet]. New York: Commonwealth Fund; 2006 Feb
[cited 2006 Oct 2]. 23 p. Available from: http://www.cmwf.
org/usr_doc/Merlis_risingoopspending_887.pdf

a. wilsdavsaunanaddnnsaiingi Lifidiaed
A wazdniniia

@

AOUNINBI. FarlueN. FaFes [Usznnvasdal.
YV

Ui [ihdadia/cited U oy Jui]. Hrunumh. whiald

AN/Available from: http://.........ccueees

@ '

magramw nslsulmilunmaingy
1. guéiihssiadadamduaainuriand. Anti-
biograms [BUtNa3Liin]. 2562 [hAaidle 10 w.a. 2562]. 1#h
falaan: http://narst.dmsc.moph.go.th/news001.html
Usudlu
1. National Antimicrobial Resistance Surveillance
Thailand. Antibiograms [internet]. 2019 [cited 2019 may
10]. Available from: http://narst.dmsc.moph.go.th/
news001.html. (in Thai)
1. wilidaviSaunanadiannsaiing doi
dduitenada. Farue. Faides. Fonsans U idou Ju
NN, inu"?‘;wm’mms(volume):wﬂ'min—wﬁ'wqmﬁ'm. doi:
....................... PMID........... (wniilyld PMID ee)
A29819
1. Heymann DL, Shindo N. COVID-19: What is next
for public health? The Lancet 2020 Feb 22; 395(10224):
542-45. doi: 10.1016/5S0140-6736(20)30374-3.



&
% 1158159010 UUITIAUITIAT
B DI Journalof Bamrasnaradura
Infectious Diseases Institute

'
v

U 17 2Uud 1 308N - N8 2566 Vol.17 No. 1 January - April 2023
< £4
d15usy Wi
= S v v . . .
UNWHDOURUY / Original Article
¢ Jadudssmunginssazasaulnananmsiialsaila aAMe 1WINUS 1
waznaanLaan griend leausius
I'd
Association of Behavioral Risks and Cardiovascular Disease NUBF NJYITITA
in Thai population 1577 m"’zytyz’?n%zgum

Apichart Wachirapun
Suthat Chottanapund
Kanittha Chamroonsawasdi
Pravich Tunyasitthisundhom

¢ mawssnanuwsantiangdianggeangadalidnanw WL UAdINEN 13
wasdszmnssmuaniun anatulih Sawianugs Pornpen Dangraksa

Preparing for Entering the Aging Society with the Potential
of People in Thapa Subdistrict, Banpong District, Ratchaburi Province

& ﬂmsnuswmma'im%wd’mmiwmmasjam%a Useagas msing 25
salalsun 2019 aaiinmausgs g guava
Competency of Professional Nurses in Nursing Care of Patients WU @ﬂaﬁﬂtf
with Covid-19 Infection in Bamrasnaradura Infectious Prapassorn Darathip
Diseases Institute Nichapa Yonchoho

Masarin Sukolpuk

¢ o198l Gususy 37
msdraanuianalamsuimsguainwzanasiihe nigoild WagIsna
Aagnsslszamlsanenunasiauasumslaguuulszidiv A3y Bung
VOICE: m3itanzrasalsznau g0130 MaALIa
Survey of Satisfaction to Health Care of Neurosurgical Ward, ANnNg Wuﬂtﬁ’EN
Songklanagarind Hospital Using VOICE Assessment: asWal W82

Factor Analysis FITTUUUG gNaNA



&
% 11581590V UUITIAUTIAG
B DI Journalof Bamrasnaradura
Infectious Diseases Institute

'
v

U 17 2Uud 1 308N - N8 2566 Vol.17 No. 1 January - April 2023

GRRITY wih

HWUSAURUY / Original Article

Thara Tunthanathip
Natthanee Pisitthaworakul
Srirat Inkate
Suphavadee Madteng
Supakorn Tubtiang
Orapin Nualchuay

Suwannan Suponwong

& ﬂ'ﬁfiﬁ'maga&la§aszmnmmﬂa’faz%ﬁn‘lum"msmLﬁam GRL] Twé55ms 49
nldtmensauadnasin uun vlaiad
The Free Radical Elimination from Peracetic Acid in Reused quw%’ zﬁwwuaa”aé
Dialyzer by Ascorbic Acid 775%7})5; BAINADITEE

Suwadee Phowichit
Nuntana Spilles

Suntaree Permpoonsvat

Weerasak Ussawawongaraya
& ayssauspasnsiwaladsalunisaralagihalane gmws aguay 61
Nfna COVID-19 donaI3e Wno1Iua
Perceived Importance of Competencies for Hemodialysis Nurses Supaporn yoodaeng
in Caring for COVID-19 Infected Dialysis Patients at Aomaree puttawandee

Bamrasnaradura Infectious Diseases Institute



4

B DI MIFAMURUITIAUTINT Original Article

e ot bamen s finusaunti
Jareidaamunginsswvataulnananisiinlsamlawaznaaniian

afmIn HTINUs |
v &gk
aviend laousnius
o <
NHug) NIuEII6 °
s anaydndauns °
"anUutAUIgsT nsuAIUANlSA NSENTNG I TUGY
*MAINanINEATEUATI AMLEIDITUGUAMTNT NI INENFENTING
“in3eengINengNanuuNngmansuivyseneng

UNANYD

m’sﬁnmﬁﬁi’mqﬂ‘ssmﬁtﬁaLtaﬂﬂﬁl,ﬁuﬁmamLﬁimﬁquanﬁuﬁﬂ%’uLﬂﬁlﬂuvlé' (Modifiable
behavioral risks) iamsiialsavilauazvasadanlulsznnsng fivevhmsdnmuuuasainguuiauiiau
szwiwn&juQ’ﬂmu,azﬂzjumuQuﬁLih%'um‘s%nm’lu‘[iqwmmaﬂuﬁﬁwmu 11 wha Teaudnsludou
NQWIBU W.A. 2559 AU HauNQUIEY W.A. 2560 JUwuUMIANELE case-control study LilBuEna
M odds ratio 2a9AMNIEBIRDMSLAATSA T,rnﬂLLﬂqnéjNé’ha'&hqLfﬂunzium:'ﬂaﬂﬁtﬁqgn”‘;ﬁf\)ﬁ'ﬂimﬁ'ﬂmax
vaaaldaamelu 1 oy U 955 AU wazngNAIUANTIMIY 997 A ludneny 35-80 Yleald
LmuaaumuﬂimﬁquﬁnﬁuL?imﬁﬁ'euuﬂmﬂ@t‘?}mmmuu,a‘zmﬁmiamsﬁ'ﬂianiﬁnziuﬁaaeiwqmauLm
LﬂuLﬂ%mﬁaclumi'nmmiiay’a

uamsAnnwuhTademeaguazidsygiadianiianuduiusaemsiulsalauaswaanidan
dwmsugthelseilawazaanidan Q’ﬁﬁﬂ‘szi’ﬁmam%’aL‘TJuISﬂlsjamiat’%a%’qﬁmmﬁuﬁuéaﬂwmﬂ
domafiulsala wazvasa@an uannniwu W ANsIIEES msqqué FINTIMTNANANTTH
Memeiiieaws wazmssulssmuamsiiuseduiussumsiialsalauarwasadan Tumsanwii L
WUANNFNTUSBINMShNLeanagadlumstinlsalauazannidan Fvagulandihalsamlauas
wasadaniianuduiudiuedonimalssiaasaunts Uaz e NAUNHNTIN Fauilowaniae
msiialsamnlatazvaanidan %mﬂﬁnguq‘w’% AIUANMITUUTEMUIMN I uazviueanmaIme
DENNLUNIZ TN

mdan: lsmils, lsaludadasass, Javedey, msguyns, wadinssude

Received: 21/09/2563
Revised: 02/10/2563
Accepted: 28/04/2566 mimsamﬂ’uﬂﬁmumﬁ 2566; 17(1): 1-12 1

*gnend Tsouswus gSuliagauunanu




Association of behavioral risks and cardiovascular disease
Journal of Bamrasnaradura Infectious Diseases Institute in Thai population
Vol 17 No. 1 January - April 2023 Apichart Wachirapun and others

Association of behavioral risks and cardiovascular disease in Thai population
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*Medical Research Network of the consortium of Thai medical schools

ABSTRACT

To demonstrate impact of modifiable risks for cardiovascular disease in Thai population, we conducted
a two years case—control (1: 2) study, from June 2016 to June 2017. The study was conducted in 11 Thai
provincial hospitals. Case-control study was used to demonstrate the odds ratio of the risks. 995 cases of
newly diagnosed cardiovascular disease within 1 month were enrolled with 997 control cases. Both groups
were matched for age range of 35 to 80 years. The results of this study, Thai patients with cardiovascular
disease, found that age and socioeconomic factors were associated with cardiovascular disease. Family history
of non-communicable diseases (NCDs) had very high association with cardiovascular disease. Important
behavioral factors include smoking, especially having more than 20 pack-years, lack of physical activity and
greasy food consumption were associate with cardiovascular disease. The study could not demonstrate
the associated with alcohol consumption and cardiovascular disease. The results suggested that Thai cardiovascular
disease might have more association with family factors and behavioral factors. The modifiable risk in Thai

are stop smoking and promote adequate physical activity.

Keywords: Cardiovascular disease, NCD, Risk factors, Smoking, Behavioral risks
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uuﬂehﬂm (p < 0.001) maﬂﬁzmqumnmmsmwma
wuhngulsailauasvaaaidan i“"U’Jﬂ‘li‘VlLﬂEl'iaﬂ’n
miaﬂmmuwswauLﬂumimﬂmmnsluaﬂmuwm
ANNgNMUAN (SaEas 82.4 UazSaEas 62.0) BENNRE
dhdty (p < 0.001) uazPe3anhimavselnssnmiinu
mmmﬂmsmmsavummauaﬂiwLanauwsmmw
naumvmu (iE]EIav 58.8 LLavsaaav 32. 4) aenaiivieshay
(p < 0.001) wmmmummiwmmamnammﬂsanmm
mmﬂumsauummamsniammqaawluwmmauws
(Gozaz 79.0 waz3p8az 69.0) mmamnau 1NLLGIﬂ(§l’Nﬂu
meumﬂau'lsﬂm’lml,avwaamaam maqa‘uwamu
wsnly 30 nivdsiunau (Gowaz 81.5) mmmwu
“lunaumum (50882 46.5) LLamamﬂaumqnu
amquuﬂzﬁmty (p<0.001) lauteszduaaa

wqﬁn'i"sumsamqﬁ wuiwmﬁu‘[:mﬁﬂmtazwaamLﬁam
NARdEYIRLUUUNTAAUNI (CAGE) ganiingy
MUAN (3.02+1.13 waz 2.10+1.20 AzUUU)
af;nmuﬂﬁmm (p<0.001) dlamnsandammeinilacu
Togls Fagerstrom Test For Nicotine Dependence score
(FTND score ) wuiméu‘[sﬂﬁ'ﬂmawaaﬂLﬁam
uaﬂmuwmﬂuwmmwsmn VaALULY FTND 6aue
6 azuuuduly 3ozas 18.5 wmvwwuluﬂaumwm
iiedaras 2.8 Tasmazuuumag FIND“lunauTsﬂmh
LALVRAEHDN WNNU 3.89+1.90 ALY (cmam -g9g0 =
0-9 PLLUY) ﬂaummm‘mnu 2.38+1.64 (maﬂ Nae =
0-7 AZUUU) m’;mau‘[ﬂmuwaqmamﬂaummu
agNitadA (p<0.001)

1.2.3 fanssamame ngulsenla
uazviRanEan Jatae 13.4 Imsvhouidaeanusnminnn
luamaauwluLmnmqmnﬂaummu (5088 14.4)
Tosfmiunisfidaeanuswhnudaushmiininn
Tu1 aﬂmw”“lumaamaﬂmammnu (5.16+2.03 T
e 4.71+2.23 ) wazszazaa (W) ‘wmaq‘mmu
AaudreninuinadslundazSulngidoaiy
(286.41+207.92 W7 Wa 252.76+179.83 W)
T,ymmwsawaﬁzﬁumw‘hmuﬁé’maaﬂuiﬂu
naaanguagluszauin (Sogaz 62.3 uaziouas 58.3)
sovavandaszauliunay wuihdadiulungn
Tsamlauazannidon Vl,ail,mﬂeiwlﬂmﬂnzjumum
(Gozay 24.3 uaviagay 27.3) mulwmwmmaamau
fiAanssumemeilitfieawa (ﬂmnm MET) Toe
nqu‘[smm’lwa:waamaamwu Jp8az 86.9 WAz
NENAIUANNUTBEDE 86.3

1.2.4 wqapsmmsu%‘[nﬂmmi

1) 213589 WanNNsaniangAnssu
masuslaaamsndsannusneds wudh naulsaila
LaLVaRNLEDA svmwmtﬂuﬂsum (iaﬂa‘v 22.2)
uaz Lﬂuaaulwm (iaﬂa‘“ 17. 7) wmmmumma
Luaﬂummi Bumedienh dador daln sianth
wmswnqumnquwmaﬂm 21.3 uaz3oeaz 14.5 Ngulsn
Wlanazrasnidan WnihaatssninguaIuan
aeaNtaE Ay (p=0.041) Tosmwnuesmsilag
DIMNITIVNU ﬂau“[sﬂwﬂml,amaamaamnufmﬂsq
Sudssmuamsisisanmutiasata ('mslav 48.3)
AautGarnu (Gewa: 3. 1) mmﬂmmwﬂuﬂau
AIUAN (5988¢ 53.8 Wazipway 3.2) mamnau
uﬂmmmsaammmqnuammuﬂziwmy (p=0.042)
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~ 2)amnsiy Gefimsandmginssumaialng
awnshiisanuneds wuhnaulsamlauazviaaniaan
5% ‘IJ’J'WI’IL‘L]‘LITJSURH (3ezar 9.6) waztlludiulnaj
(3ov9z 22.3) ‘Vl(ilENﬂuE)’WI"I'iﬂ’S“’LﬂVING]Wia‘ﬂE]ﬂ (2
Metdien fadan o ln vesman linee vasiinuly
NaNMUANTBEaE 6.8 uaziazaz 24.5 Ngulsniila
ULALUADALADN Auammssauissniinguaiugy
adwiitiadany (p<0.001) mamnauuﬂnﬂmms
filsaiudeiuatheiidesany (p<o. OOI)IGIEI‘W‘U’J’I
naulsalauasvaaadan sulszmuamssanu
Upgauiefniu (Feeas 52.8 uariagas 7.9) gand
ﬂaumwm (50882 61.5 uae Souay 3.4)

3) pImssaLa LilaRasandenginsy
msuslpammsisisadnseda wuhngulsamla
UBLVADALHDN 52 mwmmuﬂswm (‘mmaw 27. 0)
LLavLﬂumu“l‘Vim (5088 25.0) mmmmumﬂm MED)
g ﬁaﬂmmam wsaﬁaaﬂﬁsatwummuanumms
wmwwﬂaumumwmaﬂau 15.0 waz Sagaz 20.5
ﬂauTSﬂm”lmLavwaamaam Ganhum (ndeuasTRaNS
LwaqummLﬂwaﬂmmaumumamwuﬂmﬂm
(p<0.001) Tommsamauilnaamssaia

wmﬁLﬁumhﬂ'éwfimaQﬂtquSﬂﬁﬂmLawaamﬁam
Fudszmusmssadnagaudedoay (%aﬂaz
60.3 wuazinzaz 2. 8) wmmnaumumwmaaav
47.8 uazdaEaz 2.5 maaqnawﬂnﬂmmﬁamu
gNnuaENNtadAy (p<0.001)

daudi 2: enadniusIziadadesa o
nulsailauazwaaadanlasnsitansuuy
Mulsidahan

2.1. ANNFUNUSIErINTREAUFTIAN
ﬂswmﬂiﬁﬂsﬂﬁ’ﬂaLLamaamﬁam KM IANENIWUD
ﬂuwumﬂmna ﬂaatﬂu‘[sﬂmhLLamaamaam
mnmmuwumﬂuaﬂ Imanauammum 60 Tl
theulsanla 78.66 th (95% CI = 44.80-138.09)
wazNgNey 50-59 U Uamﬂu 7.7 tM (95% CI =
4.49-13.20) ?IE]Qﬂu'YlNE]']EIuE]EIﬂ’J'] 40 U twene
aenwuhthedhilseinla 3.04 wh (95% CI = 2. 52-3. 66)
YDUNABD WU’J’]NVIN‘JRHIHV]’NLﬂiHﬁ’m N
LLm‘[uunﬂ‘sﬂaﬂLﬂu‘['iﬂmslmtazwaamaam gand
AN 1

M19197 1 aNNFNNUSsEr Tt esuFianUsemnsnulsarilaLazvaantdan

tasaudianilszmng ngwgiiha NENAIUAN OR 95% CI
N(%); 995  N(%); 997

nanary ()
> 60 579 (60.6) 106 (10.6) 78.66 44.80-138.09
40-59 361 (37.8) 675 (67.7) 7.70 4.49-13.20
< 40 15 (1.6) 216 (21.7) 1.00

WA e 541 (56.6) 300 (30.1) 3.04 2.52-3.66

o 414 (43.4) 697 (69.9) 1.00

dUMNENTH
LAY 699 (73.3) 670 (67.6) 1.32 1.08-1.60
Tdudsnu (aa/she/ven/uan) 254 (26.7) 321 (32.4) 1.00

SEAUMIANT
Uszandnwuazan 710 (74.8) 229 (23.0) 19.47 14.30-26.50
UsaudAnwIn DUy 81 (8.5) 110 (11.1) 4.62 3.12-6.86
Usendnsaeulaa /. /e, 97 (10.2) 272 (27.4) 2.24 1.57-3.20
Ysayanesuasgend 61 (6.4) 383 (38.5) 1.00
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MINN 1 anudunusserinTRRemudiedszannsnulsainlataziaanidan (da)

taasudianlszaing ngwgiiha nENAIUAN OR 95% CI
N(%); 995  N(%); 997
W
Tdusenauanw/wdthu/ue. Ainuls 460 (50.1) 79 (8.3) 48.14 33.62-68.91
SUEIU 124 (13.5) 122 (12.8) 8.40 5.82-12.12
NEATATIN (/e s/ Usens) 159 (17.3) 74 (7.7) 17.76 12.09-26.09
NUANUUSENLDNBY 25 (2.7) 122 (12.8) 1.69 1.02-2.81
g3nasue (M8 UeegIa) 91 (9.9) 63 (6.6) 11.94 7.86-18.14
ihiwmi/wﬁnqwuﬂaq%'g/ivmwmsﬂwmty 60 (6.5) 496 (51.9) 1.00
ANSMITNHINEIUS
Usziugummwiumh/naugiinaldias/gims 726 (76.6) 253 (25.5) 7.04 5.57-8.89
Usenudian 63 (6.6) 351 (35.3) 0.44 0.32-0.61
‘Zhswmi/wﬂ'nmuwm%’gi%’ﬁwéﬁmhamq 159 (16.8) 390 (39.2) 1.00
mslfldusnsanaauimsguan luseu 11
e
Tail4 34 (3.6) 40 (4.1) 0.88 0.55-1.40
1% 918 (96.4) 946 (95.9) 1.00
aleavainuias/han (um)
< 10,000 319 (69.0) 163 (31.7) 6.03 4.36-8.36
10,000 — 19,999 71 (15.4) 129 (25.1) 1.70 1.15-2.51
> 20,000 72 (15.6) 222 (43.2) 1.00
Talauasasaunasi/imay (um)
< 10,000 208 (45.9) 46 (10.8) 10.63 7.14-15.82
10,000 - 19,999 95 (21.0) 83 (19.4) 2.69 1.84-3.93
20,000 — 29,999 53 (11.7) 70 (16.4) 1.78 1.16-2.73
>30,000 97 (21.4) 228 (53.4) 1.00
Usginmsiulsminlauazvisanidanuasauly
ATBUA)
i 828 (86.7) 83 (8.3) 71.80 53.60-96.16
Taigi 127 (13.3) 914 (91.7) 1.00
Uszitimsii lusiugewasaulunsaunsy
i 368 (38.5) 254 (25.5) 1.83 1.51-2.22
il 587 (61.5) 743 (74.5) 1.00
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2.2. anuduRusszrdadasungdnssuEany
Tsamlauazvaaniden

Tawud e uduwusszuinenisow
upanadaa lutagiu uaznznsfauaanadad nu
mslulsemla ﬂumﬂﬂauuwmmluﬂwumaﬂu,zn
wumsithilsenla 17.51 wh (95% C1=11.29-27.18)
u,a.,flunauwmauumaaiuﬂawuwumsﬂmL1Ju
2.65 ¥ (95% CI =1.94-3.62) ﬂamu‘nluauum
u,avwmﬂuﬂuwmavumaamﬂsmmmsavmmu
Gaug 1 799 (20 W) Fuly wumsmu‘[iﬂmh
6.55 LN (95% CI =3.15-13.60) wamuwavmmw
10 3w 2o linutiaddaluauiigu 10-19 ww
@ LLauﬂu"nmuﬂvnaﬂumiguqmmtm 30 Thiuly
%wuiwﬂmé’m‘[mﬁ'?lmﬂu 3.65 11 (95%
CI =1.59-8.40) aavauiigutiosnd 10 T waseilainy

ﬂ'nuauwuﬁ’lusvﬂunmwau 10-29 7 uazlinwutieshany
wamnmsmmu’lﬂmuluwwauumnumimu‘bﬂwﬂa
wutsdAgueInNuiisInaasianssumeme
:é"umsvi’wmﬁﬁaﬂ%mﬂqmsﬁwm MINAINS
Used1TulagnstiunenaeiaanusItAiUns o
ﬁu’%’nsmﬂu 1 §Ua waziiunuIns @y msiau
Afidesaanusaminuas panusIhunae uaz
522111209015 ANgAnssuilaafisannnisia q
UBU ) 11.!Lmaumnum‘sﬂmmgiiﬂmiﬂ Taiwuale
shagraimssulssmusmsiilisanuuazsaiy
Aumstheamemla sasnnuhaunsausulssmu
ownssalANUes 1 autiAady asthedulsaila
1.69 1 (95% CI =1,41-2.02) I“llmﬂuﬁhj%"lj
USEMULBENIDUIU 9 ATI AINTNT 2

M50 2 AnuFunussewindademunginssuiFaanulsavilauaziaaaidan

Tasearuwginssandes nauefihe NANAIVAN OR 95% CI
N(%); 995 N(%); 997
msﬁm;aanaaaa’luﬂwu‘”u fin 139 (14.6) 255 (25.6) 0.50 0.40-0.63
Taioa 810 (85.4) 741 (74.4) 1.00
MshNuaanagas (AUDIT score) mmzﬁiﬁm
> 20 (LAWAN) 4 (16.7) 11 (8.7) 1.89 0.55-6.58
16 - 19 (duase) 1(4.2) 16 (12.7) 0.33 0.04-2.60
0 - 15 (i) 19 (79.2) 99 (78.6) 1.00
msgqu‘%
guaglutaquu 119 (12.6) 71 (7.1) 2.65 1.94-3.62
LﬂEIEjULLGiLaﬂLl,é"J 255 (27.0) 23 (2.3) 17.51 11.29-27.18
linagu 571 (60.4) 902 (90.6) 1.00
ﬂ%mmmuumnaummu (@awsgngu/iaagu)
> 20 (1 784) 144 (39.2) 10 (10.8) 6.55 3.15-13.60
10 - 19 124 (33.8) 38 (40.9) 1.48 0.89-2.46
<10 99 (27.0) 45 (48.4) 1.00
szazan (A) ﬁgqu’% (taww@'ﬁgu/mﬂgu)
> 30 203 (54.4) 18 (19.1) 3.65 1.59-8.40
10-29 136 (36.5) 65 (69.1) 0.68 0.32-1.42
<10 34 (9.1) 11 (11.7) 1.00




NINTFNTUNINAUIQS Tadedeaimungdnssnvasaulnadanmsiialsnmlauazasaidan
Ui 17 adun 1 un91AN - ey 2566 AN PINUS uazAn

M15197 2 aNNFNNUSsEr Tt ungFnssuFeanulsainlanariaanidan (#8)

Tavaeungfnssntden naugihe nANMUAN OR 95% CI
N(%); 995  N(%); 997

aMemsdiaiilaiulas FTND score (tawIsgiigu)
> 6 AzULUYL (AaNIN) 11 (9.6) 1(1.4) 7.30 0.92-57.81

< 6 AzuuY (Fatiae) 104 (90.4) 69 (98.6) 1.00

ANNLNEINBYBINITNNANIINNINMY (MET)
Taiuieane 830 (86.9) 860 (86.3) 1.06 0.82-1.37

(e e 125 (13.1) 137 (13.7) 1.00

SEAUBINITNINIUN GBI NUTI

wn 595 (62.3) 581 (58.3) 1.14 0.88-1.49
unan 232 (24.3) 272 (27.3) 0.95 0.71-1.28
$UNIN 128 (13.4) 143 (14.4) 1.00

madunalaansdu/duansenuly 1 ddeny

Taivh 680 (71.5) 615 (61.7) 1.56 1.29-1.88

o

h 271 (28.5) 382 (38.3) 1.00

Wunmnms/msaaniaanmeaganinly 1 ddeny

Tadvh 879 (92.5) 796 (80.3) 3.03 2.27-4.05

¥ 71 (7.5) 195 (19.7) 1.00

szagnaaIMIHNgAnssniiaaiia (T luadaiy)
<10 242 (25.4) 230 (23.1) 1.13 0.92-1.39

>10 711 (74.6) 764 (76.9) 1.00

mMssulsemuaImsnisanu

UpEAUDIRAUNU 487 (51.3) 567 (57.0) 0.80 0.67-0.95
UAsILazliAeLe 462 (48.7) 428 (43.0) 1.00

mMssulsemuaimshisaaiy

UpHAUDIR AU 577 (60.7) 643 (64.9) 0.83 0.69-1.00
nuasaLazliingias 374 (39.3) 347 (35.1) 1.00

M3sudsEmuaImINTaLh

UpgaudAaLA 603 (63.1) 502 (50.4) 1.69 1.41-2.02
nunsakazlineas 352 (36.9) 495 (49.6) 1.00
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dufl 3: uamNeNzHaNNFNiUs LY
@ulsidedau (Multivariate analysis) 68015
enzinsaneasnyuuuaadafnzasdaend
anusanusnulsalauazvaaniaan

3.1. Tavgamudianilszzing: wundae
udimsznnneniiandwe uazsnansarmnalema
wmmmﬂu‘[sﬂﬁ'ﬂmgwaamLﬁamlﬁaaiwqﬁﬁ'ﬂﬁwﬁiy
meade lnewudadenananseyninglemazasmsidu
Tsalalagegalaun Usu’mﬂmamﬂmmﬂ‘[mm"la
wasvanadanzasauluasauedh wuheuiivsesa
neuluasauasithedalseil wuhazdulsasila
178 ¥ (Adjusted OR =178.83, 959 Cl= 66.95-477.67)
wmﬂuﬁluuﬂivm ﬂmﬂmmwamﬂamﬂ wmﬂummﬂ
Fauet 60 Tl Fomanumathedhilsamladiy
18 1 (Adjusted OR =18.64, 95% Cl= 2.41-144.19)
wasAuNiiaIgendy 40 U wmvmﬂuwmﬂ 40-59 U
1u‘wmmuﬂmﬂm Tadudduiiudoma tweng
filamanundulsainla 2 uh (Adjusted OR =2.32,
95% CI= 1.12-4.81) vaunandauazlsinaulu
asauaiHiiluiuludaag nuhazdulsamlaies
16.67 1 (Adjusted OR =16.67, 95% Cl= 7.14-33.33)
29U LiHUsEIH deansen 3

3.2. ﬂﬁﬂﬁiﬁquaﬂssmﬁm WAININMS
Usuawﬁwaljaqmmm WNALEY WANSANHIWUD
ﬂwamqumnﬁuLaﬂqwuuﬂﬁwﬂmﬂuianwawawwu
Tsavhlauazanaidaaléun msguyws Iﬂﬂﬂm’ltﬂﬂﬂ‘u
wstmﬂawuLanLLam‘[amaLﬂuTsﬂm“lam 17 wih
(Adjusted OR =16.59, 95% CI= 9.75-28.23) Lz
ﬂuwﬂawumauaawumaﬂamﬂu 4 1M (Adjusted
OR =4.11, 95% Cl= 2.65-6. 38)wmﬂuﬁ1uamm

mvwﬁmﬂmqumnﬁuLamauluwmmuﬂémm

I 4

asﬂmam'swnm

Tsamlauas waamaamﬂuﬂauisﬂwu
sgmMaideiiogs nmsnenudayal) w.f. 2550
I'ﬁﬂwaamLaammammmmmsmmﬂuaumu 1
‘YNLWﬂ‘ZﬂEILLa LNANEN Aoufhudadu Sosas 11 409
msmﬂmmmwm wazlsanlauazraaadaniy
Seuiigas wudesas 6.1 luwene uazdenas 7
lutwﬂwmwmmmmmsmﬂmwm DIMIHEMINTA
awmwﬂivm‘aulwﬂuﬂauﬂsvmnﬂmmam 15
Ful wuth 3emay 1.4 eelaSumainaseindiy
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Tsamlauasvaaniien o mmtwwmma twemel
ANugnlnaLAsany u,aua'vl,wumnwumaumﬂmﬂw
wummﬁnmamﬁlunaumﬂ 80 tuly Aadena 5.8
way mawmsmwmmﬁnmmwmmsﬂﬂﬂim WuN
smmﬂﬂlummmﬂmaummﬁﬂmmmwmﬂﬂuaﬂ
LWALNALS mma (50882 3.2 uaz 3.1 MUSIOU)
wazny (308982 2.2 Waz 1.8 MNAIAU) WUz
Tungamniidadrugegn Aedazas 3.6 lanvla
Waz¥aDaLADn Aa TsafAennuaaniiaauaai
Lamnaml;uamhmuwsamu Fedhulvatinan
Twsiuuaz Lﬁatéaawauagyiiuwﬁwawaamﬁaﬂﬁwa
Tmaauwuwaa@Laaﬂﬁu’lumtmuwuwmmﬂu
rmhsmmmmsu,ammawaamaammmmu Soeae 50
wiaannnh mschdiinuldves wy mxms§u
Winan wiieeazannuss ey wuesd vialdeiie
Fauwau mmsmmqnaummsmmaurﬂ,m 2 NN
@ (1) maummﬂuanmw (Stable angina) A® ﬂaumms
finannlsamlamaidandafilosnniiorns
M0 e (2) Mg lanadaaiRaunau (Acute
coronary syndrome) @anguaimslsamilanaidan
1nLnmluLaﬂuwauIﬂﬂumms‘wﬁmmlﬂLm BuLAu
wihanquusaRsunauwIaiiusainnunh 20 il
mmuﬂwmammmsnLtuqlﬂLﬂuaaanau loua
ﬂwwmmsaﬂiuLﬂaﬂumamumulm ‘Faldun
ﬁwamqmqumnssu L msauuws 310
Aanssumemeiiiisane msuslneamaiu uas
ANLATER uaztasedilianansadulaeuld laud
27¢ LWl Bond uaztRdemanugnssn ' NnFaing
$ruaussann uazsreznm Mmafnwisudanls
s*tJLmumsﬂﬂmﬂwaLammmmuaumwmﬂawaq
Wauszwinngugihsuaznguaiuquansdiu
(1: 1)Tﬂﬂ|,nm|auawqmﬂs‘smam (m‘sauum msusLan
LASBNANLDANDTDE wqmnssumsu{[nﬂmmsw
Taianzan wazmsiidanssumemeilifieana)
Togiudayannlsawenuiagudinuu 11 uduen
muﬂumﬂwmﬂsymﬂlmz 7 gealsfonaniiasnn
msanmidumsinmuuududadedoundauuy
Case - Control aiigafNazasMulanadamouas
Ua98 DRNOMNNANNTNBENUTELANGN 9 U Recall bias
wihedadamunmuazsulszanameiingive
salddanldmsiveludnuasil nsdnminui
uaﬂmnﬂwamqumﬂﬁuwmwrzmumﬂmﬂ PPN
TadanaLasugIue dnhiiwnliumathsdy
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MINT 3 MAANINIaA0ENELUUaBIFANasTaTemuFIANUTEINg

Taaamudannlszdng 0dds ratio 95% CI p-value
ngwarg (1) > 60 18.64 2.41-144.19 0.005
40-59 4.14 0.56-30.49 0.163
< 40 1.00
| 718 2.32 1.12-4.81 0.023
YN 1.00
Usziamsilulsailauazneanidanvasnulunsaunsa
b 178.83 95-4717.617 <0.001
Taidi 1.00
Usziamsillusiugazasauluasaunsy 16.67 7.14-33.33 <0.001
£ 1.00
Taidi
M3 4 mﬁmswzﬁmsnmaaﬂwvgLm‘uaaﬁaaﬂﬂmﬁﬁaé’quaﬂiiuLﬁ'm
Tasadumginssuide 0dds ratio 95% CI p-value
aguag () > 60 67.67 34-122.66 <0.001
40-59 5.78 3.28-10.20 <0.001
< 40 1.00
WA e 2.33 1.73-3.14 <0.001
YN 1.00
msﬁmuaanaaaa‘luﬂﬁﬁ'u
fiu 0.29 0.20-0.42 <0.001
Taidin 1.00
msguqvﬁ:
guaglutaquu 4.11 2.65-6.38 <0.001
PEFUUALANUET 16.59 9.75-28.23 <0.001
laivnagu 1.00

lsalauazvasaidaageniinguaiugu dwmsy
Usz3amasuthemasailunsounia inuenauan
annuadniiiaaanlungulsamlauazrasaiidan
LLa”ﬂaNﬂ’J‘UﬂN (p < 0.001) laun Usziamsidlu
Tsaunvmuriiad 2 wazlsaanueulaiings au
wqmnssuLamwanﬁﬂnuﬂumwaamﬂamnu

f’niﬂﬂ‘l:ﬂmﬂ‘VI’JIaﬂ‘W‘U'Nﬂ1LMmﬂ1ﬂm‘Vl‘VlﬂﬂLﬂﬂIiﬂ
wlauas waamaaﬂLﬂ@manmnﬁmammamu
léun msguyys msduupanagaduuuENGa M5Na
AanssuTMENZaN MSUSTNAYNSYILL 4 1
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Preparing for Entering the Aging Society with the Potential of
People in Thapa Subdistrict, Banpong District, Ratchaburi Province

Pornpen Dangraksa Ph.D.
Psychiatric and Mental Health Nursing, Faculty of Nursing, Bangkokthonburi University

ABSTRACT

The purpose of research were as follows: 1)study the readiness for entering the aging society with
the potential of the people 2)To study the knowledge of the people towards being a potential elderly person
3)To study factors related to the readiness for the elderly in the people of Thapa subdistrict, Banpong district,
Ratchaburi province. The instrument used in the research was a questionnaire Check the accuracy of
the content by experts and the reliability was calculated by measuring internal consistency in term of Cronbach’s
alpha method which equal to 0.912. The researcher used the study method by collecting data from 37 7samples
and the sample size followed the table of Krejcie and Morgan. Data were analyzed by using frequency, percentage,
mean, standard deviation and Pearson’s correlation coefficient. The study indicated that most of the samples
were female, aged among 50-59 years old, married, more than half had 2 children, graduated with a bachelor’s
degree and have an income of 30,001-45,000 baht per month. Being a senior citizen and an elderly person
with a high level of knowledge. The preparation characteristics of Thapa Subdistrict population Banpong
District Ratchaburi Towards entering the elderly age, found that sample is a high level of preparation in general
in the economic aspect, next is psychological and social and the body, respectively. Factors related to
the preparing for entering the aging society were education level, average income per month, knowledge of

elderly and knowledge of potential elderly with statistic significant at .05.

Keywords : Readiness, Aging Society, Potential
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ABSTRACT

In the situation of the epidemic of COVID-19, a nurse’s very important role is to provide care to
difficult and complex critical care patients. Therefore, nurses’ professional competencies in nursing patients
infected with the coronavirus disease 2019 need to be developed in accordance with the epidemic context.
Descriptive research aimed to study the survey components of professional nurses’ competency in nursing
with coronavirus disease 2019, Bamrasnaradura Infectious Disease Institute. The sample group is 120
registered nurses who work directly with coronavirus cases in 2019 at Bamrasnaradura Institute. Conducted
research from September 2021 to October 2022. Collecting data by using stratified random sampling.
The research instrument was a questionnaire developed by the researcher from interviews with 5 experts who
specialize in the control and prevention of coronavirus disease 2019, consisting of 1 doctor, 2 nurses, 2 academics
and applied Spencer & Spencer Performance Concept The questionnaire consisted of 36 items with confidence
based on the content validity between .67 — 1.00 and the Cronbach’s alpha coefficient formula 0.971. The data
were analyzed by elemental analysis using extraction of principal elements orthogonally rotated element axis
with exploratory factor analysis.

The results showed that the Competencies of professional nurses in nursing with coronavirus disease
2019, Bamrasnaradura Infectious Disease Institute consisting of 5 main components and 36 sub-components,
the total variance was 71.664 percent, each of which accounted for 18.216, 16.287, 13.915, 11.916,
11.329 percent, respectively. The research found that component 1 knowledge competencies on coronavirus
disease 2019 prevention and control had the greatest percentage variance, indicating that nurses must be
developed in emerging disease situations to have the knowledge, competence, and practical skills. According to
the agency’s first and most important infection prevention and control standards.

Recommendations: This study is used as a guideline for planning a training program to develop

appropriate competencies for professional nurses in caring for coronavirus patients.

Key words: professional nurse competency, coronavirus 2019, Bamrasnaradura Infectious Disease Institute
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Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.
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Thara Tunthanathip M.D.,Ph.D.*, Natthanee Pisitthaworakul B.N.S.,

Srirat Inkate B.N.S., Suphavadee Madteng B.N.S.,Supakorn Tubtiang B.N.S.,
Orapin Nualchuay B.N.S.,Suwannan Suponwong B.N.S.
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Prince of Songkla University

ABSTRACT

The Viewpoint of Inpatient Care Evaluation (VOICE) questionnaire is a tool that was created to
assess patients’ experiences and satisfaction in the neurosurgery wards. The primary objective is to study
the satisfaction of patients or their relatives with neurosurgical inpatient services. Therefore, the secondary
objective was to explain the relationship between the VOICE questionnaire by analyzing the composition.
The present study was a retrospective study of patients or relatives attending neurosurgery wards using
one-thousand and thirty-seven questionnaires. In detail, five-hundred and twenty questionnaires were used
for exploratory factor analysis (EFA). Therefore, the confirmatory factor analysis (CFA) was performed to
confirm the model from the EFA.

Seventy-three percent of respondents were relatives. The average score for each item was at the level of
agreement and satisfaction with the service. From EFA, the structural model components consist of 15 questions,
divided into four parts as follows; being part of a team, comprehensive care, feeling safe, and impressive service.
From CFA, Cronbach’s alpha coefficients were more than 0.70 for all composites, and the composite reliability
values were more than 0.60 for all. In summary, patient satisfaction plays an essential role in improving quality
and service. The structural models from the present research could be applied and tested for the performance

of the tool.

Key words: Satisfaction, Health care, Health service
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Vo & Ql lﬂl =l L 1 -7
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bach’s alpha t¥iNAU 0.88 (95%CI 0.81-0.95) @
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NIBUUUIAR

mATimAenaUznaUN 2 Usanm
#io EFA uaz CFA Tasiifoyaiiansy EFA msifly
FoyanuazgaiuiumieTsiCFA dtugiseda
mmsudsdayay 2 daudmsumsienzy EFA
waz CFA Tnafimnadatedaiuna lwajiiieanaly
MsieNzdasdlsznay amsouaanunsau
wnAadasUi 1

Exploratory Factor Analysis
N= 520

Confirmatory Factor Analysis
N= 517

I 1 " I
e 2560 UNTIAN 2562 AUAMUS 2562 ARAY 2563

EGOREG DN
myReiigduuumsinmndaunal laednw
Tugiheviaanadinsuuimsivagihedasnssu
Uszann Tsawenunasezaiua3unsg sznindau
B 2560 B9 LHaUAMIAN 2563 NNIAQUTEENA
nandasmsnsuanuiiawelazesgigannse
AIUEIBE NGNS
le—cr,-"'zc’rz
n= g
Tasnnmsdnmuas waswsiai asena
yniues Anmeanuiwelvethe Tsaawenunaind
guiaeh? wuhszauanuiawalamasyniu 4.40,
anufissuana Uiy 0.70  wiue @il

0 =0.70, d =0.10, Z1—a/2 =1.96, alpha =0.05
MNUAIBENLAWNNY 189 518

waznningUssaedsae HMeaeied
Usznautusnisadiuiauadiadgialdan
MIWAII0NAT Sample to Variable Ratio (N:p ratio)
whitu 20:1 ° Fewuudszdiv VOICE Usznaugae
Fadmu 22 98 daudminanassesldrnmy
440 Imﬂa'a;ﬂwmmmnejué’aaihwmmsﬁﬂmﬁ
pENUBY 440 AUU
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3R lUNIATI52A U9 (Interval scale) LALIIAT
Saan (Ratio scale) lilasnnmsieszviasdisznau
Wumsiwnzimeanudunusseuiaudsanely
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VOICE Usenaumedamoy 22 28 ia91I0 5 52au
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Fayamll Annelagliadaidamssonn
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Tasea Taefdunaueail °

1. ms’naaummmmzauwaqﬁagaﬁ%ﬁwm
a5z loeldade Kaiser-Meyer-Olkin Measure of
Sampling Adequacy (KMO) uaz &0 Bartlett’s test
of Sphericity lagl#inamiar KMO luitiaenin 0.6 °
(azA p-value MINAFDU Bartlett’s test of Sphericity
Hpani 0.05

2. msmuuanuesadsznaulagldinam
AN (Eigenvalue) AANT 1 TINAUKUANScree plot

3. aNMBAUsENaU (Factor extraction) 1aeis
Principal Axis Factoring (PAF) %’mﬁ’umsmguu,ﬂu
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2091uL0a (Goodness of Model Fit) laaldadanadau
loun 1) addnasaulaguamssunus (X°/df) lag
THnamiantieanin 3 dendanmassd 2) Aai
ATINFDUANNNINNAU LALA M Comparative Fit Index
(CFI) 8¢ Tucker-Lewis Index (TLI) lagldnai
AmEaannnt 0.9 fahaanadatd 3) MemuAaIn
wasuzasmsUszanad 1dud Root Mean Square
Error of Approximation (RMSEA) (ta¢ Standardized
Root Mean Square Residual (SRMSR) Toglgineusi
mmaadiiasnd 0.05 Aahaanndadd ©

yanNiiThmMsnagaunsasIaaaUANY
L‘%‘Bﬁ’uﬂaﬁiﬂ'ﬂﬂ%’mﬁ’luﬂi (Construct reliability) "?N

dlumsnedeuanudanaaaimely (Internal reliability )
lﬂ' = ﬂ' = v a VvV
tauamienNNEala lereuuuUssiiy Ussnaude
M 3NAI58NA Cronbach’s alpha lagliaisedniy 0.7
MANNTaNUIBIIAUsENaU (Composite reliability:
CR) Fdatlitpaniy 0.60° MAUUMIATIAGBU
ANNNENNTUNGIENYRILATIAN (Convergent validity)
a ' A A o vy
AnsannnaenuulsUnIuRdenanala (Average
Variance Extracted: AVE) @33iifgeniy 0.50
ToganAdeiiwnezvideyaloslusunsu R Version
3.6.3 lag/ld Lavaan wae semPlot package
N S no & v
nsfinndanangusiadgn maideilasy
HUBYIANNAMENITHANTANTUIUEITUMNTINEY
Tunyud ansunnemans sminenaaaseansuns
(REC.64-005-10-1)

HANISANY

Q’ﬂizl,ﬁutmuﬂmﬁu VOICE 111 1037 aUu
nansaNugINEBIRUTziY wuulssdu dulne

a g v a v -1
andluguszsidiunaunauine uananiilsanig
dagnssudssanninuldvaengade Lissananas
So8az 48.5 5898NMNAD NaNlINVARALABAENDY
(Isaviapatdonldanes, 15AaDALEDATNBILAN
o P % o M

warlsAvioanEanaNaIdY ) Spees 45.3 MIMTND 1

M317 1 uaeaanyaziugIueaEUssiiuwuulsediy VOICE (N=1037)

anuue N (Sagaz)

gusziain

Kihe 280 (27.0)

zywﬁ 757 (73.0)
dnnadsziiiy

AauUNaUTY 1010 (97.4)

dadalsawentnaay (refer) 17 (1.7)

Aaudhavagie 10 (1.0)
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MINA 1 waaansazNugIueeslsuiiuuuulszdy VOICE (N=1037) (68)

anue NI (Sagaz)
nanlsannadasnssalszam
Lf‘:aqaﬂauaq (Brain tumor) 503 (48.5)
yaaadanllanad (Cerebral aneurysm) 293 (28.3)
1eaaEaAaNBILAn (Hemorrhagic stroke) 34 (3.3)
‘[swaamﬁamaumﬁu °) (Other cerebral vascular disease) 142 (13.7)
Tsﬂszuumz@ﬂé'uwé'\iLtaxlwé'uwé"q (Spine and spinal cord disease) 37 (3.6)
gu 9 28 (2.7)

d07UNINNAFIN (Karnofsky Performance Status) wasgihanmzssidiu (N=904)
70 AZUUUTIBNBENI 294 (32.5)

80 MULUUKIDIINNT 610 (67.5)

WBNNIHNMIUANUNZBITBNANNUUUUTEIU WUTIAIANN (Skewness) BETEWTN -2 Uae +2 Uay

Anulas (Kurtosis) 5393 -7 uaz +7 uaanhdayaiimsuanuandudnd *° damsni 2

MIND 2 uFMaNEzIBIALUUAIINMIABULUUUSELEY (N=1037)

dadmany azuuuads  anad  analas
(S.D.) (Skewness)  (Kurtosis)
#oii 1 fiheldSumsdevsuiiaiiomndmarihe 4.62 (0.60)  -1.98 3.84
i 2 Wihe/and snsadaumuauinlaiimsinmies1dsu 4.67 (0.58) -1.83 3.28
sadi 3 Q’ﬂ'aﬂlﬁﬂiﬂﬂﬁﬁmﬂmilfmmlamwm‘f 4.60 (0.68) -1.77 2.11
foi 4 gihaldssTaminnmaguaaswenina 4.67 (0.58)  -1.98 3.06
doil 5 fihaldussleminnmaquazasitugua (uenmiionnuwnduas 4.57 (0.71)  -1.94 3.50
WENUIR)
#io7l 6 fihauasan@suiuasdilamauaenuiiiulumsanaiiadeildsu  4.64 (0.67)  -1.90 2.93
diofl 7 fthewazandsuiuasiinlamaua Bmssnw,/maida faomsildsu  4.68 (0.55)  -1.60 1.76
Fa7i 8 Hiheuazandsug AMTUNsnFURianARAILNNMSINN 4.65 (0.57) -1.74 2.93
Foii 9 mﬂ?ilﬁ%uﬁm”lﬁ@ﬂmaﬁu 4.65 (0.57) -1.86 4.15
#iofi 10 and/gihaillemageudadnmuiAmdunillaiu 4.61 (0.64)  -1.68 1.62
Foi 11 uwndlianuailaguariheagudala 4.51 (0.73)  -1.86 2.25
doi 12 wennalienuaulaguagiheaiudile 4.65 (0.64)  -1.96 3.00
dofl 13 gihe/and weiuluiinguasnm 4.57 (0.66)  -1.74 1.87
doi 14 gihe/an@sanhiiuinmwennaduialam 4.74 (0.48)  -1.70 2.44
foii 15 fihe/andsandudunisluiivwensquaiiiiunauissiudund  4.51 (0.65)  -1.29 1.47
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MNP 2 LFMINEMzIBNAZILUUAINMSABULUUUSEEY (N=1037) (dd)

AN ATUUULRDY AN’ analag
(S.D.) (Skewness)  (Kurtosis)
797l 16 MIQUaSNHINEIIANAUANNABIN TR 4.74 (0.52) -1.92 3.08
48N 17 L%'wﬁwﬁau“lﬁ)LLm’lﬁLﬁﬂsaﬁﬂamLa:ma YULINEINEIVID 4.62 (0.61) -1.70 2.11
dah 18 Fihauasanisd nﬂaamnﬂmaaﬂluwawﬂm 4.61 (0.59) -1.717 2.28
%89 19 ﬂsaumma%waumﬂuNﬂaﬂlmavmn 4.77 (0.46) -1.77 2.52
#iaft 20 fthe/and lasumawdenenundasausiilahainsoguanuas/  4.69 (0.51) -1.67 2.23
gtheldniu
ot 21 gthe/and lasumswdsuananiosaunulanannsoldenomy  4.63 (0.63) -1.78 2.23
Aunmddalaithy
doii 22 ftha/and lasumswsenananien wazlvideyaauannse  4.65 (0.60) -1.75 2.32
fadanulsmenunaldidaidaym

{{laennMsIATIEN EFA o CFA msiiu
FayanuazganulumsieNzissdlsznau §I3ea
hmsutisioyaiiy 2 du Tasaghaazaiaiilaiinng
ﬁaas;imfl’qﬁwum’lmjLﬁmwaﬁm%'umﬁmmzﬁﬁgq
EFA uas CFA lagdayassvinbiiaumen 2560
v WaunneN 2562 Ty 520 avulddmsu
MIUATIN EFA uastioyassniNGaunammus 2562
4 augaan 2563 1wy 517 avulddwsu
M3IATIEH CFA

HAMTIATIEN EFA 05380 UANNMNIEEN
Pa3daya 520 atu nsumensiasdlsznau
WU AFDEH KMO AU 0.65 Waz Ap-value 284
Bartlett’s test of Sphericity <0.001 L&A %aya

Scree Plot

gaaenanmanzanlumsienziasdlssnay an
Humsmuuauiuesdlsznau Tagfiarsana
@122 MnnnT 1 oAy 5 damwd 2

20 Scree plot WUNALIZAN fiannnh 1
whau 5 waldhaansainasdisznau(Composite:
Cm) lagega 5 avdUsznau leaiidedaninesd
Usznouites 4 asdUsznaudiasnnmsin 5 ad
Usznaudiwa lviudazasdlsznauiidadmmuiiaeni
348 °

nnudeIThmsataaedlsznauLazad
Tueaanmslaseainlagds PAF SINAUMSnyuuny
WUUSE varimax G957 3

MW 2 Scree plot
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319 3 ANWINBIAUsENaY (Factor loading) laamsnyuunuis varimax 1e9a(ltem)

Factor loading

Composite 1 Composite 2 Composite 3 Composite 4
Vi 0.907
V2 0.441 0.480
V3t
V4 0.712
V5 0.339 0.386 0.457
V6 0.362 0.628
V7 0.365 0.606
V8 0.582 0.391
V9 0.514 0.471
V10 0.518 0.668
V11 0.810 0.323
V12 0.783 0.306
V13 0.667 0.539
V14 0.824
V156 0.717
V16 0.623 0.577
V17 0.724 0.307
V18 0.891
V19 0.753
V20 0.867
V21 0.681
V22 0.425 0.624

*Iltem MiNN8E9 ADNABN 1-22 (V1-22) aaduuuisztd VOICE

tFactor loading 1%aenin 0.3 11N composite Faldin1suanAn

AIanwsrw nanels AnininasAUssnaunfiAaINgalweaazasAUITzNa UK

Tuiaadaun1slased319aInn5IesIey EFA lag
#a9nMsUSUlNea (Model modification) wag
NAFDUAIE Goodness of Model Fit WuNIN@aaNmM35
Taseade shunarimagaunanue Gaguil 3n
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Analysis: 2°CFA) wuhlanaaumslassadeaaud 2
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X?/df = 2.025, p-value =0.001

Comparative Fit Index (CFI) = 0.960 , Tucker-Lewis Index (TFI) =0.942

Root Mean Square Error of Approximation (RMSEA)=0.014, Standardized Root Mean Square Residual (SRMSR) =0.049

X?/df = 2.021, p-value =0.001

Comparative Fit Index (CFI) = 0.963 , Tucker-Lewis Index (TFI) =0.942

Root Mean Square Error of Approximation (RMSEA)=0.015, Standardized Root Mean Square Residual (SRMSR) =0.049

a

mMwii 3 unugilueagumslaseaiinannmsiensiasdusznaudedudu (n) laaaunslassadeduauusn (2)

TueaaumMslANETNOUAUN 2 (Cm1l-4 inedeaaddsenaud 1-4, V1-V22 vanade dameauuuulseidliy VOICE,

SAT wanada anufanaly (Satisfaction) tdulsz ninedia ngusNEINTIATIEN)

v o @ d' I
Tueaaumslassasaoun 2 Wulues

Vv o o k4 g
E‘!ﬂﬂTﬂﬂaﬂﬁ]TﬂﬂW’iﬂ’iUINLﬂa Usenauay 4 a3a

Usznau 15 Jafmeny aail

29AUsEnau 1 (Cm1) Usznaumeadmaiy
2891 14, 15, 20, Wag 21 e factor loading 0.45 —0.73
o ] s X « o ' P o
GSanraasdlsznauid “mMsidudiIuniiayeeny
(Being part of a team)”

29AUszNaUN 2 (Cm2) Usenaumedenu
207 6, 9, 16, Waz 22 A@ factor loading 0.50 —0.88
a A s X «
BeniaesAlsznauild “MIQUALUUNTNHEIU
(Comprehensive care)”

29AUszNaUN 3 (Cm3) Usenaumedenu
287 11, 12, uaz 18 {@ factor loading 0.56 —0.80
a4 P I v o
BenieevAdsznauiii “enuidndasnne

(Feeling safety)”

29AUsENBUN 4 (Cm4) Usznaumedenu
207 1, 2, 4 waz 5 UM factor loading 0.57 —0.71
o P s X « a P o
Seneasalsznauilin “msusasnusevivla

(Impressive service)”

MIATINFDUANNEDTULAZANNALINTS
ToaWa19an0InA) Cronbach’s alpha ManuEeiy
29989AU52nBU (CR) uag menuulsUsuaied
anald (AVE) zaaluaaanmslasiaie snansoagula
Gamsai 3 Taswue CR annh 0.60 NNBIA
Usenou waashluaagumslasaadeiianuite
MuluBalaseaths uanmnilen AVE uesluaagums
Tassaseiaand 0.5 nnasddsznau uanad Tuea
aum{[mqa%wﬁﬁ%'aﬁﬁmémmwmﬁmmq@qétﬁw
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The Free Radical Elimination From Peracetic Acid

in Reused Dialyzer By Ascorbic Acid

Suwadee Phowichit Ph.Dl, Nuntana Spilles M.Sc”

Suntaree Permpoonsvat M.Sc®, Weerasak Ussawawongaraya Ph.D"

"Department of Industrial Physics and Medical Instrumentation, Faculty of Applied Science,
King Mongkut’s University of Technology North Bangkok, Bangkok

? Hemodialysis Center, Nopparat Rajathani Hospital, Bangkok

® Dialysis Unit, Samutprakarn Hospital, Samutprakarn

ABSTRACT
Peracetic acid sterilant for dialyzer reprocessing is a practical approach in patient receiving Hemodialysis.
However, the substances may persist in the dialysis membrane despite the reused dialyzer undergoing a standard
rinse procedure. The free radical-related diseases may occur for patients. Our objectives were to determine
the in vitro residual levels of peracetic acid and their by-products hydrogen peroxide liberated from dialysis
membranes after reprocessing process and explore the optimal dose of ascorbic acid in role of free-radical
degradation. A dialyzer reuses (N=40) under the criteria in a maximum number of reuses were divided in
control group (N=15) and five subgroups of sample with ascorbic acid injection in ranging from 3.9 - 500 mg
(N=25). The complete dialyzer reprocessing with peracetic acid was rinsed by normal saline solution coupled
with ultrafiltration on the hemodialysis machine to remove all traces of disinfectant. After termination of saline
and dialysis fluid flows, amount of disinfectant was quantified by inspecting with peracetic acid and hydrogen
peroxide test strip at selected time points (2 - 180 min). The control group found amounts of peracetic acid
and hydrogen peroxide both in blood and dialysate compartments, which had significantly increased hydrogen
peroxide values in a time dependent manner. In contrast, increased levels of ascorbic acid in sample group
produced a concentration-dependent decrease in hydrogen peroxide production. Specifically, ascorbic acid
125 mg dramatically destroyed both residues until the residuals residing in both compartments has been cleared
(P < 0.001). The clinical practice guideline of reused dialyzer by 125 mg ascorbic acid upon dialyzer

rinsing procedure may give rise to improve the quality of medical expertise for saving patient’s life.

Key words: Peracetic acid, Dialyzer Reuse, Free Radical, Ascorbic Acid, Dialyzer Membrane
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Background

The reusable dialyzer has been widely utilized
for the patients undergoing hemodialysis (HD).
The dialyzer reused is necessary for sustainable
advantage by reducing non-biodegradable medical
waste and first use syndrome from new dialyzer'.
However, the dialyzer reprocessing should comply
with regulatory standard medical devices guidelines
of The American Association for the Advancement of
Medical Instrumentation (AAMI) 2. Peracetic acid (PAA),
a strong sterilizing chemical agent is currently recommended
to facilitate the dialyzer reprocessing for successful
elimination broad spectrum of pathogenic microorganisms.
It is properly manufactured in form of peracetic acid
mixture (PAM) solution, in which 4% PAA, 21%
hydrogen hydroxide (HZOZ), and 75% inert ingredients.
In order to perform active disinfecting agent, PAM
was dissolved in reverse osmosis (RO) water upon
an amount of 0.16% PAA for incubated time limit at
11 hours. The capacity of an agent can spontaneously
decomposes into acetic acid and HZO2 formation under

eyeq . . 3, 4.
equilibrium solution.

o
O. —_— (o] H
H3C/lkO/OH + o H H3C)LOH + H oo

Peracetic acid + Water Acetic acid ~ + Hydrogen peroxide

Generation of HZO2 free radicals can also
certainly inactivated microorganisms by harmful effect
of oxygen toxicity. They are a highly unstable atoms
or molecules with unpaired electrons in its outer valence
orbital. These unstable molecules can steal an electron
from neighboring molecules and occur new free radicals
that affects with most macromolecules of the cell.
The H202 will disassociate into dangerous hydroxyl
(OH") radical upon transition metals ion catalysis.
It has a long half-life and high diffusion capacity

similar to water so it can diffuse freely across plasma

membrane which resulted in the cell damage and
eventually lead to the human pathology.”® As described
above, decontaminating dialyzers have been accomplished
by PAA solutions with HZO2 efficacy. Even if
the dialyzer reprocessing was rinsed with normal
saline solution (NSS), the substances that are PAA
and their metabolite HZO2 residues can be found in
dialyzer membrane. In this preliminary study,
after ultrafiltration with 500 mL of 0.9 % NSS passed
from the blood compartment into dialysate compartment
during the recirculation process, if by pass procedure
generated (dialysis fluid closing), retained PAA and
HZO2 radicals could be detected. Therefore, the patients
received hemodialysis three times a week can be
obtained these radicals deposited in dialyzer reuse.
These can cause oxidative stress-related diseases.
However, there is no evidence base document for
reused dialyzer safety after reprocessing with PAA in
term of residual concentrations distribution in the dialyzer.
Ascorbic acid (AA) is an excellent antioxidant

to protect oxidative damage from reactive free radical
and nonradical reactive species.””® Humans must receive
AA from the diet such as in many fruits and vegetables,
or synthetic AA. The free radical scavenging mechanism
of AA is involved in a strong potent reducing agent
caused by the addition of an electron to oxyradicals,
and then still much more stable in form of ascorbyl
free radical with a long half-life.**° The AA supplementation
may enhance the biological functions in human such as
preventing damage of DNA and protect tissue damage.’
The most common AA deficiency noticed in HD
patients which further contribute to oxidative stress,
atherosclerosis, and anemia. Especially, the severe
anemia is a critical complication under a reduced
kidney erythropoietin synthesis of patients with chronic
kidney disease.'’ Thus, the clinical administration of
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AA for the patients markedly improves dysfunction
of the HD treatment in order to eliminate excessive
free radicals coupled with protective red blood cells.
It is also less expensive and safe medication for patients.'”
Administration of AA at doses of 500 mg with each
HD session (for a total of 1500 mg /week) is preserved
for patients on thrice a week dialysis that can cause
an increase in RBCs though increased the hormone
erythropoietin release in response to anemia. '* Although
AA has a potential treatment on kidney-related anemia,
long-term intakes of it could form side effect of secondary
oxalosis in blood vessel, bone, and all organs that can
elucidate pathogenesis."* Patient should be considered
to avoid the possibility of excessive AA doses on
long-term usage. Normally, dialyzers after PAA based
sterilant were completely assessed for the reduction
of residual PAA efficacy. However, guideline on
a certain amount of AA in role of PAA—HZO2 degradation
after dialyzer reprocessing of previous research has
not been fully reported. In this study, we proposed
a new practice of exploration for increase the safety
of dialyzer reuse in achieving residual PAA clearance

after reprocessing before patients started HD treatment.

Objectives

The first objective is to define the potency
levels of residual PAA and its degradation product in
form of HZO2 on dialysis membranes. The second
objective is to recommend adequate levels of AA

that would destroy the disinfectant residual in dialyzer reuse.

Materials and methods

1. Study Design and Participants

The dialyzer reuses were provided by
the Hemodialysis Center, Nopparat Rajathani Hospital
and Samutprakarn Hospital, Thailand. These dialyzers were
52

allowed to study under the eligibility criteria in either
a maximum number of reuses followed by personnel of
the dialysis unit or an unreachable measurements
the 80 % of total cell volumes according to the standards
set by Thai Nephrology Nurse Society (TNNS).
Each dialyzer was recorded in the number of reuses,
types of dialyzer membranes, and fiber surface areas.
The experimental study was set up along hemodialysis
machine (Fresenius 4008H, Germany). A total of 40
dialyzers were randomized trials for 15 dialyzers of
control group and 25 dialyzers of sample group.
The sample group of dialyzer with ascorbic acid
(Vesco, Thailand) was equally classified as 5 subgroups
based on the radical scavenging ability as: (I) 3.9 mg;
(Ir) 7.81 mg; (II1) 31.25 mg; (IV) 125 mg; and
(V) 500 mg, respectively.

2. Data Collection

A step in vitro procedure was developed in
control and sample group following this protocol:
1. The control group was dedicated to define the residual
disinfectant on dialyzer follow the steps below.
1.1) a rinsing procedure on dialyzer reuse was regarded as
the standard of TNNS with the instruction in steps
a—d’. a)0.16% PAA solution (Meditop, Thailand)
was removed from dialysate compartment of the dialyzer
and then rinsed with RO water. Both sides of dialysate
compartment were closed with the sterilized caps
immediately. b) The dialyzer was connected to
the arterial site of the blood line followed by infused
1,000 mL of 0.9 % NSS into the inlet line of
the dialysis system for eliminating PAA solution out
of the blood compartment. ¢) One venous side of the blood
lines was connected directly to the dialyzers, whereas
on another side was joined into arterial blood line for
recirculating saline in dialyzer with blood pump flow

rates of 400 mL/min. The dialysis fluid ports from
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HD machine were connected to the dialysate compartment
of dialyzer. The exact amount of 500 ml flowing
saline from blood to dialysate compartment was adjusted
with ultrafiltration rate of 3,000 mL/h for 10 mins.
After rinsing, the saline flow in dialyzer circuit was
adjusted by reducing the blood pump rate to 50 mL/min
and closed by clamping at the intravenous fluid line
of the 0.9 % NSS. d) The dialysate fluid ports were
removed and further closed both sides of dialysate
compartment with sterilized caps. 1.2) Amount of
PAA and HZO2 residues was quantified by inspecting
2 ml of saline from the venous site blood line (Fig. 1 B)
with peracetic acid and hydrogen peroxide test strip
(Johnson, UK) at selected time points of 2, 30, 60,
120, and 180 min, respectively. The solution of
dialysate compartment also provided to detect both
residues at the end point time of 180 min. 2. The five
subgroups of sample were prepared with doses of AA
(8.9-500 mg). 2.1) the protocol was performed by
following the step 1.1 (a-d). 2.2) In group I to V
was administrated ascorbic acid into the injected site
of arterial blood line (Fig.1 A). 2.3) The concentrated
PAA and H202 were then detected by the test strip
following step 1.2.

3. Ethical Considerations

Each dialyzer was prescribed under the eligibility
criteria in a maximum number of reuses of the dialysis
units. Thus, this experiment did not involve in in vivo study.

4. Statistical Analysis

All values were presented as mean + standard
error of mean (SEM). Statistical analysis of the PAA
and HZOZ concentrations for within-group comparison
at different times was achieved by one-way ANOVA
followed by Duncan’s multiple range test. Data for
the PAA and HZO2 concentrations upon with or —~without

AA when applying at the same exposure time were

analyzed by Mann-Whitney U test. The statistical

significance was considered on the p-values less than 0.05.

B.H,0, and PAA detection site

D. Closing site of dialysate port

Dialyzer reuse

C. Blood pump control knob |

Figure 1 A module of hemodialysis machine.

Figure 1 A module of hemodialysis machine
for this experimental study operating in the dialyzer
reprocessing on using sterile technique. Dialyzer was
placed on the machine in the vertical position, in this
setting, the arterial site end down. (A) Ascorbic acid
injection site (red stripe); (B) H O and PAA detection
site for blood compartment (blue stripe); (C) A circulating
blood pump control knob was pressed down from 400
to 50 mL/min for slowing NSS flow; (D) A closed
dialysate ports were formed on both sides of the dialyzer
and then collected an aqueous dialysis solution in
a container to determine the residual PAA and HZO2
as described in the method section. Each arrow indicates
the positions. (red stripe); (B) H O, and PAA detection
site for blood compartment (blue stripe); (C) A circulating
blood pump control knob was pressed down from 400
to 50 mL/min for slowing NSS flow; (D) A closed
dialysate ports were formed on both sides of the dialyzer
and then collected an aqueous dialysis solution in
a container to determine the residual PAA and HZO2
as described in the method section. Each arrow indicates
the positions.
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Results

The dialyzer reuses characteristics are listed
in the Table 1. We randomized the distribution of
dialyzers in control and sample groups. Both number

of reuses and micro-capillary tube surface areas

showed no significance difference between control and
sample groups. It appeared that the dialyzer-optimized
experimental condition was suitable for define
the alternative ascorbic acid strategy in free radical

scavenging capacity of this research.

Table 1 The characteristics of reused dialyzer were classified in control and five series of sample group.

Group® Ascorbic acid Membrane Type Surface Area Reused Number
Amount (mg) PS PEPA CA (m2)
Control group 0 2 4 9 2.11 £ 0.01 9.07 £1.75
Sample group I 3.90 - 1 4 2.10 +£ 0.00 10.40 + 3.90
Sample group II 7.81 - 2 3 2.10 + 0.00 11.80 £ 2.80
Sample group III 31.25 2 3 - 2.13 +£0.02 7.70 + 2.90
Sample group IV 125 - 2 3 2.10 + 0.00 12.20 + 2.70
Sample group V 500 1 4 - 2.11 £ 0.02 7.70 £ 2.70

Abbreviations: PS, Polysulfone; PEPA, Polyester polymer alloy; CA, Cellulose triacetate.

* Data are presented as mean = SEM

In figure 2 showed the PAA and HZO2
contents after dialyzer reprocessing in control group
during the five time-points: 2, 30, 60, 120, and
180 min, respectively, in blood compartment together
within the dialysate compartment at the time point of
180 min. The started time period at 2 min was enough
duration of the flow rate of 50 mL/min for the minimum
PAA and H202 releasing out of the dialysis membrane.
Residual PAA at 2 min was 1.43 + 0.63 ppm and
significantly decreased until entirely clear at times of
30 and 60 min (P < 0.05) (Fig. 2). While HO,
residues in blood compartment provided a time—dependent
increased toxic substances levels from the lowest
level of 1.57 + 0.25 ppm at 2 min to the highest
level of 8.79 + 0.60 ppm at time 180 min (Fig. 2).
These results showed that concentration of H202
after 30 min was significantly different when compared

with the initial time 2 min, P < 0.01 and continued
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to rise at 60, 120, and 180 min compared to 2 min,
P < 0.001 (Fig. 2). A significant increase of HO,
concentration inside dialysate compartment during 180 min
was represented as 6.50 £ 0.73 ppm compared to
2 min (P < 0.001) (Fig. 2). The lack of PAA production
indicated that the HZO2 by-product has been occurred

from a spontaneous decomposition of PAA within 30 min.

Amount of disinfectant (ppm)

2 30

60 120 180 180 min

| Blood compartment Dialysate compartment

Figure 2 Amount of disinfectant in control group after dialyzer
reprocessing in a closed dialysate ports for a given their con—
centrations in parts per million (ppm).
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Figure 2 Amount of disinfectant in control group
after dialyzer reprocessing in a closed dialysate ports for
a given their concentrations in parts per million (ppm).
(A) PAA concentration (white bar); (B) H O, concentration
(black bar). Values were represented as mean + SEM
for 15 dialyzers. * P < 0.05 the PAA concentration at
different time points compared with 2 min; ## P < 0.01;
### P < 0.001 the HzOz concentration at different time
points compared with 2 min.

The effect of AA administration from all sample
groups successfully destroys PAA disinfectant in dialyzer
until the residual eventually disappeared, which was
observed after the dialyzer samples performed at 30,
60, 120, and 180 min, respectively (data not shown).
In contrast, the levels of H202 were appeared in
control and sample groups at concentration 3.90 and
7.81 mg AA (group I and II) at all time points for
blood compartment and at 180 min for dialysate
compartment. The sample group with 31.25 mg AA
(group TIT) demonstrated amount of H202 residues
appeared only at the end point time of 180 min both
in the blood and dialysate compartments, while the efficient

concentration of AA at doses up to 125 and 500 mg

(group IV and V) entirely reduced residual H O, both
in the blood and dialysate compartments of dialyzer
during periods of all times (Table 2).

Table 2 Concentrations of H202 both in
the blood and dialysate compartments of dialyzer at
different time points.

The experiment was performed for at least
five sampling of dialyzer with an independent experiment.
“ The values were represented as mean = SEM. * P < 0.05;
**P<0.01; *** P<0.001 the HZO2 concentration
when compared to control group (without ascorbic acid)
at the same time; # P < 0.05; ## P < 0.01; ### P < 0.001.
The HZO2 concentration for within-group comparison
at different times compared to initial time 2 min.

In order to define an adequate level of AA,
the comparison of the residual HZO2 levels passing
from dialysis membrane through the blood compartment
in control and sample groups were shown in Fig. 3.
A time-dependent effect of HZO2 production in control
group can rapidly occurred which was represented by
the dashed line from 1.57 + 0.25 ppm (for 2 min)
to 8.79 + 0.60 ppm (for 180 min) (Fig. 3). However,
the sample group receiving AA 3.90 mg had significantly

Table 1 The characteristics of reused dialyzer were classified in control and five series of sample group.

Group® AA BPR H202 Concentration (ppm)
(mg) (mL/
min) Blood Compartment Dialysa
Compartment
2 min 30 min 60 min 120 min 180 min 180 min

Control 0 50 1.57 £ 0.25 3.50 +0.48 4.75+0.75## 7.21 = 0.75### 8.79 +0.60### 6.50+0.73###

Sample 1 3.90 50 1.40 £ 0.20 2.00 + 0.30* 3.40 + 0.50 4.50 £ 0.90%, ## 460+020"* ## 6.00+1.00###

Sample II 7.81 50 1.40 £ 0.40 0.04+£0.20"**## 0.80+0.60%** 1.0 = 0.30*** 2.10 £ 0.60***  1.00 + 0.30***

Sample III 31.25 50 0.90 £ 0.50 NF NF NF 0.10 £ 0.10*** 0.10 + 0.10***

Sample IV 125 50 2.00 + 0.01 NF NF NF NF NF

Sample V 500 50 1.60 = 0.50 NF NF NF NF NF

Recommended 125 400 NF NF NF NF NF NF

Abbreviations: AA (Ascorbic acid); BPR (Blood pump rate); NF, Not Found.
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lower H202 residues than the control group with P < 0.05
at 30 and 120 min, and P < 0.001 at 180 min,
respectively (Fig. 3). Similarly, the H O, residues
were significantly reduced by 7.81 mg AA at 30,
60, 120, and 180 min compared to the control group
(P < 0.001) (Fig. 3).

_}-.- Control group
e L
: {/ g
e =
S 5
5 5877 == Ascorbic acid
2 6 - *
B
s *kk
8 s -2 3.90 mg
§ ° ¥
o
= A b
>, -+ 7.81mg

== 31.25mg
e tet
et *ex M 125mg
¥ @ 500mg
180 min

Figure 3 HZO2 concentration in ppm suspended in blood
compartment at various time points in the presence or absence
of ascorbic acid.

We did not find any H202 products after injected AA
up to 31.25 mg along with three time points at 30,
60, and 120 min, thereby accumulation of H202
was apparent by the end of examining free radical
scavenging activity at 180 min (P < 0.001) (Fig.
3). Particles of HZO2 entirely disappeared after ex-
posure high doses of AA at both 125 and 500 mg at
all durations in comparison with control group (P < 0.001)
(Fig. 3). These finding indicated that the decreasing
amount of oxidation agent HZO2 had occurred by AA
in a concentration-dependent manner. The present
investigation also explored the antioxidant activity of
AA in the sample group (group I to V) by compared
with low dose as 3.90 mg (group I). We founded
that AA at doses of 7.81 to 500 mg were able to be
suppress the HZO2 deposited on reused dialysis membranes
with strong significant inhibition all their periods at
the same time, compared to 3.90 mg AA (P < 0.001)
(Fig. 3).
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Figure 3 HZO2 concentration in ppm suspended
in blood compartment at various time points in
the presence or absence of ascorbic acid. Ascorbic acid
levels ranged from 3.90-500 mg can be diminished
HZO2 residues by dose-dependent manner that were not
detected any residues in sample groups at doses of
31.25-500 mg ascorbic acid within 30 min after this
administration procedure. Black dashed line with
circles represented the control group. Solid line represented
the sample group as 3.90 mg (squares), 7.81 mg
(triangles), 31.25 mg (diamonds), 125 mg (inverted
triangles), and 500 mg (circles). The data are expressed
as mean = SEM. * P < 0.05; *** P < 0.001 versus
control group at the same time; ttt P < 0.001 versus
3.90 mg ascorbic acid at the same time.

Finally, we accompanied an evidence-based
in the recommendation for 125 mg AA because
the dosage utilized in this trial has been achieved
(Table 2). It was demonstrated the effect of the support
dose selection at which the recirculation session with
NSS pumping rate of 400 mL/min. The dialyzer-access
recirculation in flow rate of 400 mL/min allowed AA
rapidly incorporated into the circulation for scavenging
undesirable toxic species within 2 min throughout
the exposure period. Subsequently, all the residues

of HZO2 did not appear to interfere with reused dialyzer.

Discussion

The disinfectant residual measurement after
dialyzer reprocessing is an important step in standardized
testing of HD nursing care practice guideline due to
the patients will obtain toxic residues releasing from
the membrane pore structure of reused dialyzer.
In this study, we proposed a novel guideline for HD unit
with a special feature. The PAA sterilant disintegration

and achieving the affinity of AA scavenger undergo
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reprocessing had been evaluated. The limitation of
this study is all dialyzers used during the procedure
have three different types of membrane composition
(as PS, PEPA, and CA) and a number of usages per
dialyzer in each subgroup were unequal sample sizes.
Thus, we verified variance between the groups in term
of number of reuses and micro-capillary tube surface
areas. It can unaffected in the baseline characteristics
of dialyzers in each group because there were no
significant differences. In addition, these membrane
types have been popularly utilized by HD patients in
Thailand, thus, these can sufficiently be the representative
of HD membranes. For an unequal sample size, each
dialyzer was difficult to obtained due to a number of
dialyzers were highly reused as 15 — 20 times depending
on HD unit policy. Then, the control group was firstly
performed following the standard dialyzer reprocessing
guideline to check baseline condition. The results
showed that PAA and HZO2 residues in control group
did not present in both blood and dialysate compartments
when the dialysis fluid was continuously flowed
through dialysate compartment. However, there were
expressed both HZO2 and free PAA formulations when
the flow of dialysate compartment was terminated by
closing the dialysate ports. Especially, HZO2 levels
had elevated depend on the time; thus, PAA and HZO2
accumulation must potentially be within the membrane
even though the dialyzer with sterilant has been washed
by NSS. However, the levels of PAA were less than
HZO2 in blood compartment due to the PAA dissolved
in water can be rapidly degraded into H202 formation
by the spontaneous decomposition, transition metal- catalyzed
decomposition and hydrolysis.>'*"""  The HZO2 has
the oxidation potential lower than the PAA at 1.78
versus 1.96 eV."” Additionally, the HZO2 levels were

relatively low it should be emphasized even though

when the patients receiving long-term of replacement
therapy, the result of free radical-related disease
including cancer can be induced.""

Next, the AA injection via the arterial blood
line under the same procedure as the control group
was applied to assess the PAA and H202 elimination
in these studies. PAA and HZO2 during closed dialysate
compartment ports were found for all groups at 2 min
indicating that the 2 min of the blood pump rate
(50 mL/min) is an enough duration for the minimum
release of PAA and HZO2 from dialysis membrane into
the blood compartment. In particular to the sample
groups, this 2 min is the suitable duration for the
measurement of both toxic residues. Because the AA
can neither fully distribute nor reach to the detection site.
For all sample groups, the AA can eliminate
the propagation of HZO2 free radicals within dialyzer
both in blood and dialysate compartments at these time
points (30, 60, 120, and 180 min). Interestingly,
total HZO2 composition in dialyzers were gradually
decreased until did not detect a residual inclusion
affected by AA treatment in a dosage dependent manner.
The overall data demonstrated that 125 mg of AA
was found to be the optimum dosage for get rid of
these oxidants in dialyzers (Fig. 4). If HD patients
have been continuously received this rinsing procedure
in thrice-weekly, the usual doses up to 375 mg/week
will be safe. Because AA safety recommendation for
humans is considered range as 420-700 mg/week."®
Actually, AA catabolism gives diketogulonic acid and
then it decays into oxalic acid, L - threonic acid, and
xylose for further excretion via the urine. For instance,
oxalic acid typically occurs a toxicological effect in
patient underwent HD because it cannot completely
eliminate urinary oxalate by the ailing kidneys.'®*° Since
patients have chronic renal failure with hypercalcemia
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from either receiving phosphate binder drug or
parathyroid hormone and vitamin D abnormalities,
that leads to calcium oxalate formation deposited in
organs and may give rise to myocardial infarction,
vascular access failure, and muscle weakness.”" **
A current dialyzer clearance approach developed by
AA is a promising method for ensuring the efficacy
of dialyzer reuse. Because some of AA on certain
reprocessing was flushed out with NSS by the patient’s
blood replacement during the initiation of HD procedure
and the remaining of AA which is a water-soluble
small molecule, subsequently, it can be easily eliminated
by diffusion process.?® These properties will play
a beneficial role in the degradation of excessive AA
in human body during dialysis therapy. The AA
injection during dialyzer reprocessing must be increased

the quality of HD patients through the improvement

of clinical practice by nurse practitioner at dialysis unit.

Conclusion
We suggested a novel dialyzer reprocessing
by the AA 125 mg injection during pre-hemodialysis

session. AA potentially eliminates toxic oxidants;

Dialyzer rinsing procedure

thus, it may optimize dialyzer reprocessing procedure
for improving quality of life in hemodialysis patients

in the future.

Recommendation

The guideline recommendations by AA injection
125 mg during dialyzer reprocessing can reduced
the tiny amount of PAA residual disinfectant even
the toxic substances still exist inside of dialyzer membrane.
It is a new alternative way to ensure the safety of
dialyzer reused before providing an equipment to

the dialysis patients.
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ABSTRACT

Background: Hemodialysis nurses play a critical role in caring for patients with renal failure who are
infected with COVID-19. To evaluate the perception of the importance of competencies required for hemodialysis
nurses to provide care for these patients, this study applied McClelland’s concept of competency at
Bamrasnaradura Infectious Diseases Institute (BIDI).

Methods: A descriptive research design was employed, and 30 participants were purposively sampled,
including hemodialysis specialized practice nurses and hemodialysis specialist nurses. Data were collected
using personal data and an opinion questionnaire on the importance of competencies required for hemodialysis
nurses in caring for COVID-19-infected dialysis patients. The content validity index was calculated and
audited by 5 experts. Data were analyzed using frequency, percentage, mean, and standard deviation.

Results: The study found that hemodialysis nurses at BIDI perceived the following competencies as
highly important for providing care to COVID-19-infected dialysis patients: teaching and consulting competencies,
ethics and patient rights protection, leadership and management, risk management, and coordination and
communication. The perception of importance was also high for infection prevention and control, knowledge,
and skills in dialysis with hemodialysis, expertise in the use and maintenance of equipment, and the use of
technology and information.

Conclusion: The identified competencies were perceived as highly important by hemodialysis nurses at
BIDI for providing care for COVID-19-infected dialysis patients. The findings can be used to develop training
programs and educational interventions focused on enhancing the identified competencies and improving

the care of dialysis patients with COVID-19 or other communicable diseases

Keywords: performance hemodialysis nurse, patients infected with COVID-19 in hemodialysis,

Bamrasnaradura Infections Diseases Institute
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