; |
%,
5 ¥
&r P\,\J

nsuAuAulsn

Department of Disease Control

915A1SAdUAVISA

DISEASE CONTROL JOURNAL

Un 47 alun 2 IWsou - Tnu1gu 2564
Volume 47 No. 2 April - June 2021

NSNAUNIVRITNAE
thutniiuieduiud-Susafinlusiiu
\A30sAuLeANaTad uaz CPTPP
dngydeindu uazunusuaiuaiugiduiula

ANNYNVINITAAUUDIUNETT UATWORANTTUGUNTNVBUNITY
wqﬁniiml,a:ﬂaa‘i'ﬂv‘hmﬂ‘wqﬁniium‘mﬁm,ﬁlmﬂ"i'qu'%ﬁaam“luﬂ'ﬂu
Tsunsuadaaiuanuadlalifiueiosdiuueanosad
amunfeun1sinuinisannseslagldiesosinninudulaiin
nsauguszduthaaazaulilfludgeengtasumnnuiail 2
nan1IANdUUARUIAMATIW NCD Clinic Plus

NANTENUFUNNINNTHERG DN

NOANTIUNSITESTINNVONNEATNS

msilnainuazkaldl wadnssunistesiuansaiingueasniluneamauazarsununiinnde
avmdiuguawuaznginssulumsiesfulsaiifigadunve

audiFavesnsddiuanu “addnvrasladen”
nsquagunmauestudinelsalanedefazezgaiie

mssouarunsalfidedin 2 s luiiduaine

msseuaunzinunadenludondn
szuulgrImMsmansalnauldnilzanidunsallifalalsun 2019

00000000V ¢«

msaelaunisiagesAnsunasasdiutiosnu

A1snavunA2UGUS:UU Thaijo
Qs19aISgaIlVIaNIan o1sA1sAdUALTsSA




nsununalsa

Department of Disease Control

’Jﬁmsmuqaﬂm

DISEASE CONTROL JOURNAL
E-ISSN 2651-1649

U0 47 aun 2 w.e. - §.8. 2564

Volume 47 No. 2 Apr - Jun 2021

GRRATLY o
2 PAGE
unaNuWUIZ
Flag : psnauINanAs 199
inagey laeumwony uasna
AWUS AU

@'ﬁﬁﬁ"mﬂ'mﬁuw%aﬁmﬁmwﬁwﬁ'u'gasiwﬁmmu 209
nuend-Suanrinlusau FEAUAMNINEENF
NN RANTE ATANE

m’sﬁmsnwammwmmsmuqmﬂ"émﬁmuaanaaaé 220
Tuﬂsﬁtﬁﬁmmwmnmﬁmaumqa«uasﬁnw%
SWsuRSUMIATEEI matunlgiln (CPTPP)
d3na wvaslamed
HanIENUAANERgULdeIATURaNTUTNT 230
AAMIIATUUBLMTINS I AT U
anaasuniaunulsa : nsdidnwiadu DTP,
DTP-HB way DTP-HB-Hib

WsANG giaday uazni

ANNGNUDINITAARUBUNDID UATNHANTIN 246
duAwuanin GaululsaSeumelalasamsnann
tﬁmtammwﬂuﬁmsﬁums MNWIZTANI
FWINFINE uazgsuns w.A. 2562

Fiand suns uasnn

CONTENTS
Review Article

Syphilis: resurgence

Sakchai Chaiyamahapurk, et al.

Original Article

Individuals with overweight and obesity are firmly
associated with high-risk level of C-reactive protein

Thep Chalermchai, et al.

Studies of the impact on alcohol control in case of
joining Comprehensive and Progressive Agreement
of Trans-Pacific Partnership (CPTPP)

Sirikul Vongsirisopak

Impact of vaccine wastage rate on national vaccine
management and immunization schedule: A case study
of DTP, DTP-HB and DTP-HB-Hib vaccine

Pornsak Yoocharoen, et al.

The prevalence of helminths infection and health
behavior among the school students in the Rural
Areas Children and Youths Royal Development
Project under the Patronage of HRH Princess
Maha Chakri Sirindhorn in Buriram and Surin
provinces, 2019

Wiwat Sungkhabut, et al.



'mm‘smuqu‘[sﬂ

U0 47 aun 2 .. - §.8. 2564

DISEASE CONTROL JOURNAL
Volume 47 No. 2 Apr - Jun 2021

nsuaunulsa
d13udy w CONTENTS
PAGE
= CLR% v o o .
UNUDIAURUY Original Article
NYANIINUA TN ENGANIINNIINANAEN 257 Behavior and factors predicting secondhand smoke

ﬂi'uq‘n'%ﬁaaaﬂuﬁmwmﬁ'fuwai’uaﬁ'ﬁﬂmﬁnm
ABUAY BILNBLIBY WWIATEUIN
Ui WEU5Y usznmy

sarasTsunsaaaaENaNNnilalidaesasan
(aanadas IﬂﬂﬂﬁuﬂﬂﬁﬂﬁﬂQHg]Wt]mﬂ‘ﬁNGI"INI,LN‘N
TninGeutusisondnwd i 4 swnandlnsana
Fninglavie
ouue Uae

MSANHIANINNTANNITIAUIMIAANTBI LAY
°1°zf"m%imi’mmwﬁ'u‘[aﬁmﬁmmmdw"aﬂashu
szuvaaulaviuuuanluaiGilugamy
Tmﬂmmaa‘i’mmﬁﬁmq‘mﬂszﬁwm‘jﬁm

a3IOuAETh MYIUAYINA ussans

ﬂaﬁ'ﬂﬁﬁmwﬁ'mﬁ'uﬁﬁ'um‘smuqmsﬁ'uﬁmm
axaaﬂaﬂé‘lmjﬂammmmﬂnﬁﬂﬁ 2 ﬁﬁ]u@g@mq
Aninalass : MmIdnwuuUIuadaunas
NUANSOl FUNNIE UBLANE

miﬂiumuuam‘smLummwwmﬂmmw NCD

Clinic Plus U 2562 wumwma‘*zjmwn 5 Tugau

mmimm‘smqmaaig ﬁ\iﬂﬂﬂigﬂﬂ\‘lﬂ'lﬁ'ﬁmq‘ll
a o

IMNNY TNAUY Laspde

maﬂ's:mumlmwannmmﬁméﬂﬂuaﬂqgwm
nEaINs dnathulas JainaIyu
s lade

267

278

289

300

313

avoidance behavior at home among junior high school
students, Mueang district, Chainat province

Boonchanuttha Pongpreecha, et al.

The effect of the intention not of drinking alcohol
program by applying the theory of planned behavior
among the 10" grade students in Kongkrailat dis-
trict, Sukhothai province

Anan Mitkome

Assessment of readiness of village health volunteers
for population-based blood pressure screening by
using automatic blood pressure measurement device
with internet of things technology in 4 provinces,
Thailand

Auttakiat Karnjanapiboonwong, et al.

Factors associated with poor glycaemic control among
elderly patients with type 2 diabetes mellitus, Yaso-
thon province: A matched case-control study

Manasaphon Sommai, et al.

Evaluation of NCD Clinic Plus in 2019, Health
Region 5 in Public Hospitals under Ministry of
Public Health

Chutatip Chompoonuch, et al.

Health impact on off-season longan production of
farmers in Ban Hong district, Lamphun province

Samart Jaitae



ﬂsm'smuqﬂ'iﬂ

nsuaunulsa

Department of Disease Contro|

U0 47 avun 2 w.e. - §.8. 2564

DISEASE CONTROL JOURNAL
Volume 47 No. 2 Apr - Jun 2021

7
GRRATLY

a S v Y]
HNUDOURUU
thdanennsaingdnssunsldanstimnuas
WEAINT luAIuanIusn ananslnsard
Janingluia

-7 a a QOJ

Wuniwg aungns uasnale

msuslanunuazes 13 wgAnssumsilaany
saefinguaasmiuaaauazmsume
fianéns Tusin uazua Bizhgname uazszau
wulmladuednaaludsmanindnm
wInenaouianiislumald

saasel FungIssal ussans

AanusauinuguMwuaswginssuilaiula
ﬁﬂqammi‘]uwmswmﬂizmw Tuiuiisansa
Unuanil

A3l wues uazaae

@ e LA [ o <
thagnsianudunusnuanudSavas
MIGUAUIY “PaHNT=aa baLdan”
F5ITIN WUBIN UdTAME

ms@u,aq*’zlmwmmaﬂuéﬂaﬂfsﬂlmmﬁsa%ﬁwz
gavhafiufaamananle ludwwinaasiind
8ATH DAINUUING UBLAE

£4
B

PAGE

323

333

343

353

363

CONTENTS

Original Article

Factors predicting farmer’s behavior on biological
substances use in Kok-rat sub-district,
Kongkailat district, Sukhothai province

Pantip Intarit, et al.

Fruit and vegetable consumption, preventive
behaviors against introduction of organophosphate
and carbamate residues in vegetables and fruits into
the body, and university students’ cholinesterase

level in serum in southern Thailand

Rachadaporn Jantasuwan, et al.

The study of health literacy and behavior for
Mosquito-borne disease prevention of people in
Pathum Thani province

Phawinee Montri, et al.

Factors associated with the success of
Kidney Clinic operations

Nuttiwan Panmung, et al.

Self-care in end-stage renal disease patients who
refused dialysis in Uttaradit province

Apiradee Apiwatnakorn, et al.



uw'sm'imuquisﬂ DISEASE CONTROL JOURNAL

{# 47 a1iudl 2 we. - §i.g. 2564 Volume 47 No. 2 Apr - Jun 2021
GRRITLY wh CONTENTS
PAGE

mMadaudiulsn Outbreak InvestigationArticle
msaaumunmﬁ@ﬁﬂ%’im 2 97Y luﬁé'ummﬁ 376 An investigation of two deaths in confined space
mnmsqmaamjammaﬂaanﬂaun“’muﬁ\mﬁq of an artesian well, Bang Khan district, Nakhon
SNNDUNIY WWRIAUAITAIZIINIY Si Thammarat province, March 2020
Twdausivay 2563
Ejﬁ”lﬁWEf ysmaﬁmuurf UasAe Sutatip Buranasatitnon, et al.

msdaudmuanzlnunadesludanm Tuﬂﬁmﬁ'ﬂ 387 An outbreak investigation of hypokalemia among

Sousuvaniie sawiadoddue wau DUANUS inmates at a prison in Chiang Mai province, During

e ﬁqmﬂu 2562 February - June 2019

WIWUN NUNsy uasAne Chanon Kantakhu, et al.

MINBNURANIUHURIIY Results of Operation

msnangulianmsuazssuuiymng 396 Development of Emergency Operations Center

mqmiiﬁmayfﬁmwgﬂLﬁumaﬁmmm’smqﬂ (EOC) and Incident Command System (ICS) in

nsdilsrpnalisalalsin 2019 “lm’zmqilmw response to public health emergencies in the context

‘ﬁ 2 ﬁmlg‘[an of coronavirus disease 2019 in health zone 2,
Phitsanulok

357 Usedue uasmes Virat Prawantao, et al.

v a 1 < ]
Nﬂﬂi‘&m‘lﬂ"lﬂﬂ"l‘imﬂTﬂuﬂﬁﬂ%jmﬂﬂ'iﬂﬂﬂ'immu 409 The impact of transferring mission to local
Yia9du : nadidnwiiaulsazau annawsa government: A study of Amnat Charoen leprosy

U 2561 colonies 2018
iwus ugulans uazeue Nipon Sankot, et al.



msmsmuqu‘hﬂ
t'ﬂu'ﬁ’]sﬂ’]'ﬁ“’]ﬂaﬁ"ﬂ"i tN‘c’lLtW{[ﬂﬂ ﬂﬁNﬂ?UQNI’iﬂ ﬂigﬂij\‘lﬁ’]ﬁ’]'ﬁmifﬂ

o I 2 N a4 o 9, oy o o < A
’mqﬂizﬂ\m BLHELWIINEIMINDEInUMSEhIzN Usenu ﬂ'JUF!NIiﬂLtaSﬂEJE!’Uﬂ']W wazidudanan
= v el a wa
1umiLLaﬂLﬂaﬂummgizmwgﬂﬂulaﬂ‘%aﬂgummmuqﬂiﬂ

AuziiUnm adudnsumuaulsn
savasudnsumuaNlsn
Weuwngnaend nsumuanlsn
g5nnemanes ussaniuludsnansumuanlsn naviu

u q

¥ o o @ o A
Nmmamimummﬂmnumuqaﬂsﬂ‘w 1-12

u

usIANEMS Wauwndassana Iwdaenns Unizmsdase

N2IUTINEMs  wguwndiland Tsaudinenns AULUNNEAENT M INENTENTAD
WHUNNGLNSE INHNIIATY dinonde NTUMWNIIUAT
weunngantd unulsziessqe uniTmsdase
FANAANTNIIRTITIM Yayden unimmsdase
searnanNNsEUsEang asuius UnImMsdase
wauwndandng s33usaTand gudanusiviialng-anig Mumon g
WeNYgy Asand qudanusivilalng-anig Musonsuge
fFemaannsddnades spamwany eazuwngenans snanedeuses
FANAFNNNITNTIH NWeaAaNa ANZEDITUFUANENS MM INENFaNFas
HEIBManNNIHWAUNA Yyeandn  adsasIuguaans amingasnioa
KEIBManNITasosga) inasnad  ANsEIDIMNGUAMANT MM INALSIINANTAT
wRanIWsTing aaumn AULAITITUFUANFNT MM INENTBTIIHANTNT

saemanNIgnela Wnsliadsssn  AnsamINEIMENs NIngaeuauunY
HEeman NIgnsenus  RAadseend  anzdnwsmans aunsansaliinenssy

FNAFNNNIINIGEN FA305nY ANzUNNEMENS uvInenaededlna
KEemanNIdhsna ad ANzUNNEMENS vInenaededlna
wauwndlana Beudions nsuauaNlsa
o < P o '
waniiglan HSeegnd iinnuanumlasznineszna nsumuaulse
Wnhussandnsdnnems nsunndlun uid NBININNTINLELITE nIuAmIUANTIA

ussandmasinems  ndnmdetien Ussiugansns  neawinnssuuaside nsumugulsn

WNANA UaEN NBIUIANTINUAZITY NINAIVANLIA
WHINYT NTIUM naewinnssuuazdde nsumuaxlsn
Huszanuau wwamledon §aTann NBIUIANTINUAZITY NINAIVANLIA

E-mail: dcj.asst1@gmail.com

dninau naIUINNTINUSZITE NINAIUANTIA NTENTNEIDITNGY
88/21 0.6MUUY 0.00102Tey 8.13189 2.4UNYT 11000
ns. 0 2590 3149

AIVUALHBLNT Uar 4 51 w3098 3 WHBY NNTIAN-TINAN, WEEU-Tgune,
NINYAN-AULEY, AAIAN-TUNAN



Objective:

Advisors:

Editor in Chief:

Editorial Board:

Journal Manager:

Management Department:

Contact Person:

Editor Office:

Publishment Quarterly:

DISEASE CONTROL JOURNAL
Official Publication of the Department of Disease Control,
Ministry of Public Health, Thailand

To disseminate public health knowledges relating to surveillance, prevention, and control of

diseases and health threats, and to provide a platform for exchanging knowledges among people

who is interesting in or working in the disease control area.

Director General, Department of Disease Control

Deputy Director General, Department of Disease Control

Senior Experts, Department of Disease Control

Director of Division and Institute, Department of Disease Control

Regional Directors, Department of Disease Control

Attapon Cheepsattayakorn, M.D., F.R.C.P.

Wiwat Rojanapithayakorn
Yuthichai Kasetcharoen

Sombat Thanprasertsuk

Assoc. Prof. Chaweewan Boonsuya
Assoc. Prof. Prasit Leerapan
Somsak Thamthitiwat

Manoon Hirunsalee

Asst. Prof. Sakchai Chaimahapruk
Assoc. Prof. Mathuros Tipayamongkholgul
Asst. Prof. Plernpit Boonyamalik
Asst. Prof. Soisuda Kasornthong
Pornthip Chompook

Assoc. Prof. Porjai Pattanittum

Asst. Prof. Songphan Choemprayong
Assoc. Prof. Tavitiya Sudjaritruk
Asst. Prof. Parichat Salee

Sopon lamsirithaworn

Pensom Jumriangrit

Phathai Singkham

Naiyana Praditsitthikorn

Yanee Sangsanga

Kasorn Jarujinda

Yosita Thitiwatthana

E-mail: dcj.asstl@gmail.com

Division of Innovation and Research, Department of Disease Control, Ministry of Public Health

Academician

Faculty of Medicine, Mahidol University
Health Department, Bangkok
Metropolitan Administration
Academician
Academician
Academician
Thailand Ministry of Public Health-
US CDC Collaboration
Thailand Ministry of Public Health-
US CDC Collaboration
Faculty of Medicine, Naresuan University
Faculty of Public Health, Mahidol University
Faculty of Public Health, Mahidol University
Faculty of Public Health, Thammasat University
Faculty of Public Health, Thammasat University
Faculty of Public Health, Khon Kaen University
Faculty of Arts, Chulalongkorn University
Faculty of Medicine, Chiang Mai University
Faculty of Medicine, Chiang Mai University
Department of Disease Control
Office of International Cooperation,
Department of Disease Control
Division of Innovation and Research,
Department of Disease Control
Division of Innovation and Research,
Department of Disease Control
Division of Innovation and Research,
Department of Disease Control
Division of Innovation and Research,
Department of Disease Control

Division of Innovation and Research,
Department of Disease Control

88/21 Tiwanon Road, Talard Kwan, Muang, Nonthaburi 11000. Thailand

Tel. (+66) 2590 3149

Quarterly issued per year: January-March, April-June, July-September,

October-December



) ) o @ Ya 4
AILUSHIFIVIUNUNUD
A oo a -~ u AV A a o ) o v @
nsmsmuqaﬂ'm FUASUUNANNIZINS HeaNeaIUHaMIsNNeINUMSEhsE ﬂaanuﬂauqui'iﬂ
Iy a a =~ a P & A & a
UASAEFAW gaueanalntaca laakiinsa lsrnnmalssnauaznutasaunnday NanthaumansimbHin
a P @ a wa Vi -~ P o ' P A o W
Hwusemiu NenuremsUfiioe nenuihs wasdaumula ToaiBasmanseas binawsunsamadsa
NS lUNTENTDY N9 NBYUSIANEMITUNNTANGaIMMUUMNMOUABUKAI LUSZUU ThaiJo

%4 3 4 o o o ! 1
RANLDUNULASAVUUSHIFIBIUAIUN AN LN

4 .
1. UN@IINNEILH LN
unANNNUITY (Review article)
A < v 45 =4 voad A o N &
unaNNINUMY vianuninenuiiaeslaGewmi anuslud Gasihaula nnsarsnieniadasie g nelu
uazenaUszing Usznaudig Bei3ae agiinus amuiiaou unaadammlnsuazasingy mdagy umh Bmsdududaye

a o

amiinumu uninsel waztenasendaivuals anafianuivesunuiadngs anueline 10 wihiuw

fAnusauaiu (Original article)
UNANNNBNUHEM AN AuaTITE Usznaudie Fai5es Fagiinug amuiou unaadamenauazaings
My umh Jaguaziimsdnwn wamsdne sl agU AndinssuUszme uazienansdrede anwenluiu 10 wihAnw

F189UMan3UJTRIU (Results of operations)

Nenulsznaudie Faides Faginus souivhou undedammn nauazasngs Maragy umh Bmsdiiivny
HamM UL 3Nl Andnssndsema uasena 8198

i’lﬂi’l'luliﬂ’m (Case report)
ot A g o ' 1a = ' v oA o ' v
Nenunsdidne Mdulsansanguemslsalminlimeiinsnuiniey ussdasiinangruganusdasud
Usznaues tiat3ne Faefinus amuihou undedammn lnausssangy mardw sanumsallse dayaauld Tuiintznssy
(Clinic note) 8AHMEIBNTIN (Case description) M3eii1ls5A (Clinic course) a‘gﬂﬂstﬁﬁﬂm Insaludedadenn msduaay

auaNeuaauld (Informed consent) UazlONETB1NBA

AsaauaIulsa (Outbreak investigation)

NBNUMIFBUTUINENEINE 1EuataAaifuuduimsuazgiiedas tafuasdamuiuazuunmalu
msaaumulsa Usznauds Faiies fagnenuussiingaumulsa aouihou undegamnnewaszdngs mdday unih
Taquazismsfdn wamsaauaulse Aanssumamuaniasiulse dymussdanalumssavaiulsn 3nsal a5 uaz
(INENTDNDY



= ﬁ. L

2. MAOIYNUNANINLIND LML
o A
Hai309

asaunziase lilalaanuniasaungy assiuinguszasd uaziilaas Famesdaiinamulng uasmwsingw
A oo
Hagidau

oA va ’3 "y o o o o & o ad o va <

deueanaginug (Lidasszydnihmhing) wazanuivhounaimmnlng mwaingy lunsdindginuswae
auliGesamudduanudaguasudazay uasldnnawameandameiaans wanlesnuamuinmauaudasauy wian
mldzaana wa twaslnaduy tWafindasfiwus (Correspondence)

4 4
a3

aslimningliinniga wasilummnehlahe du nsiasauszdanu wadszudanazefen mnlddde
daadaudninlinsusnnau

unanga (Abstract)
& o W Ao g & o ande w o @ & @
msgailiemdany wnamshndurhuy ssydwenadanday ldmwmianuiulsslonanysel Uszanm
250-300 M waziidmlsznaude Tngusvaed JaquazismsAnm wamsdny wazinsaividedaiauauus (atnea)

Tidaefizensso luaneds unAndasaadaunamming uwazmmdangy

Ma1na (Keywords)
& o a = & o ' A o o A o & 4 Py v o P o
Wuduaasdaiiamanadas lagdawmaaissdmnuaaslanmudanpuiiaiEes idu nenase wasiinnudaau
Wiarialumsausruehdaiiamesseniv g lalimeundads Insmmlng wazmwsangu

umin
a g o o Ao av = v v v o o & o ' o &
ssneanuiduin eanudagraslymiihmside @nmduaieesiinedes Wumahluganudndulums
= a o v 2 - ° PR
Anwidelildua waudladam wisasudmmuiinsld wninguiisiiiudeddlumsinwn endsuliluduild wes
ngUuszanduaamsdnyiveludiumneuasumi

anuazIsnsAn

a5uETanueIMIANEINY lagnanieneasBeaunasinuedays NUIULBLANBULANIZYDITIDENNFNE
mmuaﬂmmﬁaummmnNmumsﬂnm u,aum‘saamumﬂﬂmvnﬁum'iwmmnﬁ]sﬂﬁsiﬂumiﬂﬂmmumw §15msdnm
vy msnania sUuuuMsAnNe maiudaya Magudiad Savsemasmshiany waseila wanmsilglumsdnen

mqmmw wiaUSuna wuudaumy miﬂﬂaaumwmauu ﬂ'lﬁ'JLﬂi'l:i“Vl“llﬂ?;lla LLa%aﬂ(ﬂVﬂfD’

uanIAnN

aswneiiildnnmadnmise Tasauendngiu uastoyaathailusaiou wianiauannumanavasuaiduny
Waslenew aghedaay gihe fwaligudauliideninn vssanaduseaud uamndiavann dudsinn msldms
WUl wazmW Snuiingay 1-5 maeviamw fimssduinesioagduuu

a Cd
Jas0i
) a = a v 1 < L3 4 a a < - v a
as@guaiunewamsinmITeindulumuinguszaed auafgiueeimside wisliissle wazaiseneds
= o oA = v o v v a a o Ao » < v A o
fanguf wisnamsAnwuasnisdaslsznaums msd@suaguinenniumsie (aselsudu) wazdaEuauuzmne
TlAselami viadmsumsiteasasaly



agu (i)
~ :J o aw o I v a o 0 ¢ A o ) aw &
msdauagUinsnumside (Weseszan) uasdaauauuzithuamslulausslend viadmsumsideasedaly

(ana13a19ae
M38198918Na51855UY Vancouver Weudummasngunanue minenassndaiiduatudummlng fiiwug
goulanemsienanssndaiudummainguuasssy “(in Thai)” enamsiansss s gidlsudassuiiogauluan
gNABBNBNETBNEY MIBnduenaslildiesmmneessaidunnaas Tagldwinawy 1 dmiuensssndesuau

' o w v v v a3 ¥ a @ wd o

wsn uaziSeadamuau widdesmssndeh lildmnaweady uesmadumsssmmsingy Wldtedansmsmuniade

Index Medicus
v a & v < @ Y o v 5 I v @
msszynemsgndsluiiaanu ldminawefiossiunemsdndaheunany Taglddiazan Tuaaudu neling

¥ o A Ay = IRJ v < « . S @ o ' o @
"ZJamm1/15a“ﬁauﬂﬂa“naNm‘[ﬂﬂINmmL’Ju’Jﬁﬂ Iﬂmimﬂﬂ (1) UUDUAULLTN UAZLIENFDMINEIAU

v =
3. E‘IJI,L‘IJ‘IJﬂ'ﬁE)'NB\‘I
3.1 Ma19dLanas
o v A4 v oo o P R T S [ a2 oA v v g
anaun. "D'E]D‘J‘LLGN (aqa aﬂHiElEl“LIEN’UE]). BALIN. FYRNIAT ﬂYlWNW;LaNYI“lIEN'J'ﬁﬁ’]S (Volume)21/!14'1LL3ﬂ—Viu’lEjﬂYl’1El
ad v A vy v v
IUf]iiuVIQLLGNLﬂu 6 AU °1ﬁ°la"nagum 6 AULLIN LLAININAIY et al.
MagN
Fischl MA, Dickinson GM, Scott GB. Evaluation of Heterosexual partners, children and household contacts of
adults with AIDS. JAMA 1987;257:640-4.

3.2 Myandamiada ¥Iad1 wialy 2 dnvae

N, MTDNDINIBNA
o v a4 4 o o ' o o o oy S da o . A4 da ¢ o W da ¢ ada @
aGUN. Bare (and BnwIEUDIER). Zonilade. ATINWNNW (edition). WaeNANW: dninNNuW; Unwuw.
ABEN

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

2

7. Mandaunmidanigidsummnzun wazussandnisvasmide

o v od d v 2 4) a a A woa da o a4 da ¢ o W a2 ad
NOUN. BBHLDUU. FBUN. lu; (FDUIINDNIT), UIINDNS. BBUUIFD. ATNNWHNNW. LHDINWNN: SIUNNNN; Un

W, whusn-mhgere.
MagN
Nelson SA, Warschow. Protozoa and worms. In: Bolognia JL, Schaffer JV, Cerroni L, editors. Dermatology. 3"ed.

New York: Elsevier; 2012. p. 1391-421.

3.3 taﬂm‘sa’ﬁﬁ\iﬁﬁluwﬂ’aﬁaﬂ‘sznaumsﬂizqu #3897891UM5U5e7N (Conference proceeding)
o o dy a4 a N 4 4 4 oA d do & o
AAUNDNBN. YBUITUIDNIY, UITUIDNII. TBLIaN. ﬁaﬂ?iﬂiz“bﬂd; UL AU U Vlﬂiz’qll; amummﬂizﬂqu. LN
a o o W a J aa 4
NUNW: SUNNNW; UNN.
faga
Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings of the 10th International

Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam: Elsevier; 1996.



3.4 msé’nﬁmmmmﬁﬁ’uLauaiumsﬂszqu w3aa5Uuan1515s2n (Conference paper)
Sduiighada. Herideu. FoFes. Tu/in: Foussandms, ussandms/editor. Fomsulszau; Ju outl Aivssau;
anuiidaussyu, Wasiszgy. Wositiand: Ditfind. wihy/p. wihusn-wihgarhe.
Mg
Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun
KC, Degoulet P, Piemme TE, Rienhoff 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.

3.5 anasanedaiilyineniinug
o v dy a A va s o o a4 da g a v A Yo A o v
NOUNDNBN. BBHNUNUD. 1IN [ﬂimﬂﬂ/itﬂﬂﬂﬁiymﬂ]. LNNVIWHN: HVNINENag, ‘IJVIIVISU‘IJSQJ[WU']. MUIUNU.
PLERS
Sansiritaweesook G. Development of a surveillance system to prevent drowning based on the participation of

communities at Ubon Ratchathani Province [dissertation]. Khon Kaen: Khon Kaen University; 2012. 391 p. (in thai)

3.6 MIyadenadlannIating
1. N3E5AEINIANNS
Seuianeda. %a;j’ueiq. Hounenw. Bensms [Useanuasde]. TR [duduila/cited T @ou Tuidui
(volume):wthusn-nthgavne. 1ddeldann/Available from: https://.......ceeeneee.
A2a8714
Alavi-Naini R, Moghtaderi A, Metanat M, Mohammadi M, Zabetian M. Factors associated with mortality in Tu
beculosis patients. J Res Med Sci [Internet]. 2013 [cited 2013 Nov 5];18:52-5. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC3719227/

2. wilida v3aunanudidnnsaiing
aeuianeda. %asjl,wi\i. Ha1309 [Uszinnuasia]. Wiaafifiaw. deinfind: Yida [Fududie cited T (@ou Judl).
Tuumh. unaaioya/Available from: hps://.......ceeeeeee.
Mg
Merlis M, Gould D, Mahato B. Rising out-of- pocket spending for medical care: a growing strain on family
budgets [Internet]. New York: Commonwealth Fund; 2006 Feb [cited 2006 Oct 2]. 23 p. Available from: https://

www.cmwf.org/usr_doc/Merlis_risingoopspending_887.pdf

3.7 8w 9
0. MNBNIUBNT H3a9ANT32AUIH WINTIH (Wugariuayunsuaauazieuns
msszydavinsnludumis duinfia ﬁgqf'zmﬂhiﬂmng%'aé’fn;masmagﬂuf&'awﬂumm Tisnadussyswa
UsenALUUGIBNESMINSINGY 2 61 MaINa5TIU ISO 3166 MuMdsdamheny w
Department of Disease Control (TH)
Department of Health (AU)
Centers for Disease Control and Prevention (US)
National Cancer Institute (TH)
. Tudumi gude wia U35/ editor ﬁmiszq%awﬂmam
21. imisnudas viaanenssnnsmalaniienu
Gmidutuzaahenu Tassduiiluanhuaastau aufIELATaIIANERAMA «,” (B

Department of Disease Control (TH), Bureau of Epidemiology.



22. {31001 1 wieu
AUTENINTINUNENUMBLATDIVANEDHNANA ;7 (dU

Infectious Disease Association of Thailand; Faculty of Medicine Ramathibodi Hospital.

4. MIE9UNAIN (Submission)
4.1 msfinwunaNy

unenuanxemanae ik 10 wih 13TUsunsa Microsoft Word 3ULUUBNYS TH Sarabun New 21101 16 piont
msligemeaiion mnld 1 vide 2 dumis selildliniiauduiaunanu

5'1\150Lanms@amﬂummé’mqwﬁg&wm

a9 msiiand ildmnaidumn fseuiiuazdamas Unngegmiiamsn hmheeh “osi”

unundl uazmwilsznau msilunmnd uazdasiianuandags ﬁéwé’uﬁu,az%aumugﬁ/mw Unngaglaunugii/zmw
Thuthéeh “mwin?

4.2 M3EIUNANN
Tgfinusdeunanueaulay hudulyd Nsssaiuaulsn www.ici-thaijo.org/index.php/DClhttps:/ /he01.

tci-thaijo.org/index.php/DCJ/about/submissions

5. m'iﬁﬁn‘im”m‘nﬂﬂmﬁaLNEILLW':‘;

5.1 nesussansmMssfimsanunanuiosdu uardeunanaligussdivunana (Reviewer) 1w 2 viu
Anson lesgiinususuudlaunany (Revisions) muanudaiuasusaiivunanu lidsend 2 sau Jeudanams
NN TULHEUNS

5.2 UNANUTALEADUTUMSLHEUNS (Accept Submission) NEIUTTANFMIALATINBUANNGNABS ANNATUTIY
MM LLa::E‘IJLL‘IJ‘Uﬂ']iLNEILtwﬂﬁ'ﬂaﬂﬂé"zNﬁu‘?;’lﬁﬁ’ﬁﬁ’muﬂﬁﬂﬂ%ﬂﬂﬁﬁ (Copyediting) WiWuSHaInTIREUTUAUATY
unenuluduasuilidenau nasussansmsiazdiunanuidgnannumsiaguuunlnd pdf uasihdiidayammiumeuns
28Ulay (Production)

5.3 NEIINUNANNYNINFULUY pdf ua nesussandmsmave gtinusUsuudiisdnld ginusdansaiga
v A & g . . g ¥ - A o
snwaiiaiiuduanugndeasasuiiuzanilamiiluaisgahenaumeuniasulay niiinasussansmssnudnslumstin
WEUNS WziMAIuANNRLYaUYBINaRUsTaNEM Y

5.4 HAMINNIANBUNIUNANN MAInaUTuLasUfias nasussandmsazudslingu dumenssaunn
(Discussion) luszuvasulatzasnsasauaulse

5.5 UNANAALANBUTUMILHEUNS (Accept Submission) WNEHwusHasmsniidenausuatailumanms giwus
= g & - o DA .
NINIOUTIANNADINTUB L BEANNN T AN TNTINBIUTTANEMIFNIUENT UM IEHIAUMIA T LBuns o
ANNWMINZEN wazaNNNaE lumstahduatuunenuluzuaey 5.2-5.3



H4 v oa o £
Uszmaienuauand
unenaiasfiailumsasmuaalse fahdunanumednmsuiemside uasinnzinaaaauduaniiuaiy
dauidey Lildanuiuesansumugulsanianasussandmsuddszmsle dideuazdassuiiosaudaunanuzaau

<) ] s
ulawaanaiudiue
Fouazflag E-mail Mszylunsarsmuaulsa wgnldiveinguszaadmuiszylilumsansuiiy uazazlignin
Wlddmsuingussaddu viedaynnadu

uwmwwﬁwﬁwaa@'ﬁwu% (Author)

1. ginusdaslidiunanuilldsumstiinimsunsilomnnou uaslidesduativunanudauiumsmsdu uas
gawus dadlithuenulumsunsvdadfinwiuunaedu 1 waanniildsumsmesunsfunsmsmuaulsaud

2. finusasdosssydounamuiilimsaivayulumeinids (i) wesasdesszynatsslaniiutou (fi)

3. andagiinusiunngluunenudaadugiiidusnlunanuiiase ldud msmvuensauunia mssanuuy
msdnn/Ads madiiiums weemsinneidanuuamsinm Ade fhlugunany

4. wnunanuiwefumsmsuwdifsiumsifenasadluyed fanusasdesssyndnguilaseiamsise
Fanamldsumsayidnnanznssumaaiesssumaiseiinetoud

5. ginusliosfioviadasanuanuuasau uazdasiimasnsdmnasuiiohmanuesuniniaua viasese
Tuilamnunanumesnues

6. {Hwusazdpiddwmany Mwriamsn mniimahinldluunanueesaues Teadasszymslasuayana
Tlluilom “flan” iietlasiumsasifiadeans (mnfimsflasiasasfiuenuuiiovovrasginusudiesdidenmemsms
azliisuianaula 9 adw)

7. Tuumany giwusasdaslinsnudoyaiinmanasunnanuiuage lihaniumsshedayaiiia wiams
Uasuulasiioiou sauludamsanuds viaidanuaastoyammnziisanndasiudoagy

8. mananwaugauiiduhemaaluiadnssussmeiu mammnsaild dinusmssaayananngiiginug
Uszandasuaunmnau

uwm’nwﬁwﬁwm@'ﬂsmﬁuummm (Reviewers)

1. gusziinvunanudasiilsisgumwzasunenudunan Taginsanunanumeldndnnmsuazingus
meinms lesunannaadviaanudaiiudiud walifiduldhudetuginugle 9 vsdu magussaiivunenuasswin
1 auesenaiinasslemiiudouduginug Anlvliamnsalidodafiuasdaisuauusaidasld fusafiuunany
msuasliussansmsnsasnu u,asﬂﬁLaﬁmsﬂimﬁuummmﬁu 9

2. cj'ﬂi:Lﬁu‘ummmﬁaﬂﬁLLa'NvaS:Iﬂﬁu'mnwamumﬁmmiﬁmuLml@i"v‘hmsﬁmsmﬂsmﬁuuwmm uaz
lihdayavndunsenndiwessunanuliidunanuueinuias

3. Wusziiiuunanu msﬁmmL"if’ﬂ’;miysl,uawﬁmﬁmuﬂsztﬁuu‘nmm TmﬂﬁmsmmmﬁwﬁmwmLﬁ’am
Tuunenuiifidameiniy 1 aumwassmsiens uazenuduiursaany wiassynanuIdeiiadn 1 wazaeandas

o Ao o A ¥ a ' v A & 1y A % & v o
Auunanuimaasadiiy gussdvbiasldanudaiududibifidayasasiuintunasilumsdaduunan
4. daUssidiuunanuwuh fdnlavasunanuifianumiisuvsetdoununanuiudu g guszifivunanu

@ @ v @ v v

HANUITBNAEY ) LALFAARDINUUNANNG DI LHUsTansmMIsnsulaeiui

v

5. JUsEEUUNANNRB9ThISEaz I UsElumMNNTAUNA MU

Y
v

6. HUszdinunanudasinmanuay waslidawmedayavasunanuidaunieinsen unyaaad linedadly

u



|nnsmsmu@u‘[sﬂ Uit 47 ativil 2 w.e. - f.9. 2564 Dis Control J Vol 47 No. 2 Apr - Jun 2021

uneNaWUIT Review Article
IR : NISNAUNIDNATY

Syphilis: resurgence

f ﬂé“gﬁl 1‘58“1/!‘11N£]ﬂ1§1 Sakchai Chaiyamahapurk1
SENS NOALENINRE? Rossaphorn Kittiyaowamarn®
LA UNNEMENS NNIVINENDIULTAIT !Faculty of Medicine,
Naresuan University
“navlsmanduaslsAinaaninATNILS *Division of AIDS and Sexual Transmitted Diseases,
ﬂi.ilﬂTJU@NZS 2] Department of Disease Control

DOI: 10.14456/dcj.2021.18
Received: April 30, 2020 | Revised: September 30, 2020 | Accepted: October 15, 2020

24 1

uneanade

atimasnfaslsadaalulssmalnadiingeu 5 whlu 10 Yishuin 10 2.16 darssnnausuay
Tl w.a. 2551 1y 11.51 davszensuauau Tull w.a. 2561 meitedalandildauasdnmudusniau
aamstenaalse Mmsthamennlsadilds wazglaauadnie msidadeileslduszifoimsuans
u,a:?]”aQamqszmmiwmimﬁy'qmsm’mfwmﬁaqmmsamL%yae?iﬂaa vanildlumssnmAesnnuizau
mstasnumuaulsalasmsifiansuazsnmlossy Manasnwguangunadunus msaansaalu
andesnssdiialastumsiadaiilaaudmiiowasmadansaslungudes i nqumnesnmne nauiagu

ol Y 4

FuWUs
ndan

ngususMsmaned Mslageensandssinaiuinasmsilaualumsiasiulsafadamane
unenuiidumsnumussdenug mumsidads wazmssnnlsedilds sudussdiusznau
Tumstlasiumuanlsnzilas

T va

. o Lo =
mﬂmaguwuﬁ’ ik I‘ZfEIJJW]WE]ﬂﬁ aLNa : sakchaipurk@gmail.com

Abstract

Syphilis incidence per 100,000 population in Thailand increased five times from 2.16 in year 2008
to 11.51 in year 2018. Early diagnosis and treatment of syphilis reduce the transmissions, morbidity and
mortality from syphilis and congenital syphilis. Diagnosis is by using medical history, signs and symptoms,
epidemiological data, and serologic testing for syphilis infection. Penicillin is a drug of choice. Syphilis can
be prevented and controlled by early diagnosis and treatment, diagnosis and treatment of sexual partners,
screening in pregnant women, and high-risk groups such as men having sex with men (MSM), teenagers and
commercial sex workers. Condom use is still the effective way in prevent sexually transmitted diseases. This
article presents a knowledge review on diagnosis and treatment of syphilis which are essential part of

syphilis prevention and control.

199



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Syphilis comes back

Correspondence: Sakchai Chaiyamahapurk

E-mail: sakchaipurk@gmail.com

RG ALY

4

Fnaa, N3Iidang, NIINW

Keywords

Syphilis, diagnosis, treatment

UNI

SHlad (AannEauUATIGE Treponema pallidum
WudauvaiiGeriiaalUTsia fdnvandunie
annemUszanm 5-20 luasau lugnged a.6. 1500
Tsaaflaaiinsunsszualumlan msaunwuen
UfEue Penicillin lumssnnlsedilad uazanasms
mamuanlsa lddnufiheassadusdgiann
Tudnd @.6. 1990 wumsuwssznazaslsedilas
dulv iy TulssnasadeussglalasTuoan®
wumsszmmaﬂmmﬂﬁuiuﬂduL%‘m(” Wy e
AfwaduiusTUmME woriadu soumsailsndilaa
Tutssmalng Tu w.e. 2561 fgihasnnunady
7,629 Mg hizmlng 6,625 18 wazemd 1,400 Mg
fionduitheme 3 audagvd 2 Ay laswy
iithanguany 15-24 Tanniiga wuhisanihe
viwgetu 5 oily 10 T an 2.16 da
Useennsuauay Tudl w.a. 2551 (Ju 11.51 ¢
Uszmnsuauau Tull w.d. 2561 waziilsnZilae
uddandy 3 whlugha 5 7 an 87 5o lull
w.a. 2557 Wy 296 Talud w.a. 2561 unanu

a o

fillumsnumuasdenng mumsidads wazms

Sawlsegilas Faduseddsznaundrdneans

o

Yasfiumuanlsngilas

ANBULNMIABUNULAENITMLHLYIL5A
guhelsnddadoamwuuwnddanda
unaiedenzne luiasszass 1 Auinwislugilas
sz 2 SanuBilaaszuulszanm wu fidulszam
FNBNDNEU DINTBNNYNY l5Aauad l5Avianntdan
anae M amsney viaugildassuy
waandaauazilaluiilaassesd 3 vialaifioins

200

a:lsudnsnadansaniiudaanunmsindasilas
Tuszazush@anylduasluanininsss wazmsnsa
AnNT8dluNITNTIGUMW NTUUeIzezadlsn
taUstTenilumsdfasalsauazinw Tasutsean
udiaaszasi 1 5ve2i 2 szozuek (latent syphilis)
waszesd 3 (auhdndesiasdlilasumssnen
$awar 33 azthelulsadilaasess 3)@ Tagszos
‘ﬁ 3wy benign tertiary syphilis (gumma of
parenchymal, organ, bone, skin) Saeaz 17 FWddszuU
Uszdm seear 8 FHldaszuuvaandaauaziala
Zaeaz 8 mamiiiulsauanafamuni 1

¥
LA |

NNELDD

szazfing

10-90 Fuwds 3 daw
v

Primary syphilis

-«

Earty neurosyphilis

NG

Secondary syphilis

3-10 FUav naadnuua

meldlusn 3-12 davi malatag

25% nawilulva = §

Latent syphilis

2-201

o

Tertiary syphilis

Cure
Gummatous
Neurologic

Cardiovascular

2w 1 msediulseuaadilaa®



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

MsNauNNaIBNae

FWaaszach 1

meya 4. o - o

FWdFSzazN 1 NOLKAUSIMUDIBILLNG
do o o & - v o
NaNEENUED Meluszazna) 10 99 90 TUXad

vo & 4 -

Mslasuda (Mwh 2) ananuuaauSHahnuay
NNSUUNDINMSHWATINUS uraNnazalaLeg
malu 2-3 ot ansnsowuizadliulsio leansa

né’awawﬁﬂﬁ (dark field examination) NISMSI
ihwdesanaaslviteaule lumhieil (Uszanadaeas 20)
v . N | o
wnlanaaulude 5-21 Junaimsiaanisie
LAl = U s IJ <~ g’ A a v 2
Withedn 2 ddanviiniveanameatiiiesnnginuny

ez lauguluriusn

N 2 ureddaszesi 1

aa

Filaaszosi 2

Hufimiausnase wauen wulduszana
Saeay 80 ?laxiﬂ‘liam‘?;’a anwaiziily macule papule
%38 papulosquamous aﬁ'u‘zmwu LeN NBIUAT (MW
3) anuiiuichilewazihuh (mwit 4) TeUszanm
fawaz 50 swuiienuiullldgeianiulsndilas
aanviuluudnanniiGendh mucous patch (MW
# 5) uazudnamMswinydesenzwaEen

NN 3 TWdFsTEzh 2 Huaua)

!
4

NN 4 FTWAFSTELh 2 Aunile

condyloma lata (Mwl 6) gtheaaiild Auas daw
widesle henaxilatheds Aeusniautaniias
v v Y o v W < v P
19 fthesaeas 10 asiiunsnanvaundaniiGen
1 moth-eaten alopecia (MWH 7) pjﬂaﬂma%ﬁﬁa
Taidamsmaan Tusrensianmsanaasziianmsamian
k4 ) v s d" oge
gusalale Mslasumsnsinen weg ocular syphilis

1 ., . . ., .
L3 uveitis, neuroretinitis

2WH 5 mucous patch

2w 6 condyloma lata

AWH 7 moth-eaten alopecia

201



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Syphilis comes back

aWaaszazunla

uvaili 2 929@8 early latent syphilis o
late latent syphilis M3wU lEMsMaUszaNUsEaLM
sauamslesudaaudeimsasany Toagudmunulsn
uvivansgausm ivitisnslunmsuenthe early uas
late ToglFszaznanldsudatasniviamnnnh
1 169 lumaziasdmsamnsalanldszoznanle
Suideariaeniwideannni 2 U7 msmalszana
nanlddayann (1) mswasuulawsiwamsnga
Lﬁaﬂ%ﬂaawmvjﬂmﬁﬁmiﬁ'uﬁﬂﬁ (2) Usiana
msthashiEiaaszezi 1 sza:i 2 waagthe (3) Useia
nmmsiiadluiiaassess 1 szesil 2 uaz early
latent 2B9GWATNWUSEBIETIE ¥3D (4) Usidnm
msiimaduusilivaaasefugihedilas lunsdl
AlaifiszSaszeznmmslasuidaiiranuasiall
(luseunm late latent syphilis
Faaszezii 3 (tertiary syphilis)

FWaa Szf;l::‘ﬁ 3 YDNRININ benign cutaneous
late syphilis” # 2 #laeaAUABD nodular type zH
anwasdudn fimansouanseninifuuwald uas
gumma type 8133zWULNesaalsatfaIvsal
vanasaslsnle anwauzazluune uasiauldimi
maau*ﬂuﬁL?J'aqw’mﬂwﬂv‘iﬂﬁlﬁmwmuiwiﬁulﬁ'
Useansaaas 8-10 wawj’ﬁhﬂﬁ%’umi%ﬂm%

asNdaluszuulauasianatdan iy Aortitis

aumlasy Tselamnaiden aortic aneurysm

FAddszuudszan

v
a =

aaulasasaz 25 Tagaraazliuana

amsuaiianuiialndzesinlodunds Wy wu
fiadannuniaiilusauinniy via aems
@ovuanassniauily thadsu: aouds aauld
a1 dgulanuiiaUnfzaudulssanduns gy
Tailgawdes naanilolumihsauuss Sansaws
FoMaBnuaziay aIM9U8Y meningovascular syphilis
imsgaduaadudanayes MlAesume wa
Tailey ampafiuiienaiaien Ussanmaunasniau

202

anuiiaUndraudulszamlasmmzdui 8 il
12IMIYNUIN DIMINNEEAN 3 fixed pupil, Argyll
Robertson pupil TuFaasost 3 (tertiary syphilis)
ansansratisanasuarladunsds laun
mshaneiiaanas paresis §81M13512109 BaUIWAY
ANSEEN HoIn1TMaILazENEUEDN tabes
dorsalis (demyelination of the posterior columns of
the spinal cord) MSINANYBILTAS LFUNAINN I
Heams wu thavias aauld daanzlile them
reduced deep tendon reflex, Charcot joint
FWaauaNILiin
Msandedilasvaainlunssd sas
nmsmezadanluassdazgelszanusasaz 10
Uszanan 2 Tu 3 2esBidauamiiinazdaluuans
p1msezlsuazanmnsansianulalogmsnsiaien
Thindaewhiiy snmsuaaseaazusasmely 2 Tusn
(early congenital syphilis)®"’ w%awé’qanﬂﬁy'u (late
congenital syphilis) MINTIAAANITDIAILNITATIA
@oalumsthnassdadiusn wesiilomgassd 32
Hlonfazshelumsifiasumsindeluanininssd
wazlimssnwlaaazmanseilasnumsiiadilaa
wamiiale
maHaReuenlse
AsIfdaneueanlsAUBNaINBINITUAE
IMSUaANUE A3 lEayaNNsELNaINe soumsal
wpslsaluiiudl Tunduides 3ilaaszeasi 1 dosuen
NnuraiennlsafafamunaduRLsau g W
Tsmsu (herpes simplex), WH@3NBaY (chancroid),
lymphogranuloma venereum, granuloma inguinale WH&
Fdathamgazuduyy anuudeedenszgnseu
wazuan@unsaaanin Siiludasiimsanaimass
WmsfaBediad uannnienadedtenaananniy
wazunanannlsaimiaau 9 Wuiuuieyie
fixed drug eruption, traumatic ulcer, Bechet disease,

squamous cell carcinoma



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

MsNauNNaIBNae

aara { < J ania @
Filaaszezn 2 (Wuszaznlsadilaaiianvos
v a o/ = s
ﬂaﬁﬂiiﬂN'JWu@Wa’]ﬂ i Iiﬂﬁ)ugﬂlﬁﬂﬂ'ﬂlﬂu great
. . (I)I ~ a ®f aaa VL‘JI v, . .
imitator'” lsan@sAaazWad Lawn pityriasis rosea,
drug eruption, viral exanthem, lichen planus, psoriasis,
eczema, dermatophytosis, lupus erythematosus,
erythema multiforme, condyloma accuminata (98
UaNBBNAIN condyloma lata) luszazh 2 919512

<~ :’ <~ od v
wWamihwaaslnazlvnauin

v a wva
ﬂ']'iﬁl'i’)ﬁ]ﬂ']ﬁ?‘iﬂ\‘ll]g]‘lj(ﬂﬂ'l'i
Nontreponemal test
MINTIUFD0 nontreponemal test Lﬂuﬂ’]’i
m’s’mgﬁﬁ'uﬁ’u (antibody) M@ cardiolipin @4
< ] s k4 a & o a
Wudiudsznavzeinlaad nsaatadnad
mltia non-specific antibody ®8 cardiolipin i3
75 @@ rapid plasma reagin (RPR), venereal disease
research laboratory (VDRL) 8% toluidine red
& aad o '
unheated serum test (TRUST) tHuishnvhlade
fimegn enanukadaaInUasula 30 biologic
false positive (BFP) WaldaaunUaauuuutdaunau
li! a liy v J =) a v
Eml,ﬂ(ﬂwuuaﬂﬂ:)ﬂuizﬂ:nm 6 LAY E]’]Qf\lﬁl,ﬂ(ﬂlﬂ
nnlsadiada (infectious mononucleosis, hepatitis,
measles, typhoid, varicella, influenza, lymphogran-
uloma venereum, malaria) MslAadu MInwnsss
Turasiuaidaauindaanuuuiasiainasiionn
Tsa systemic lupus erythematosus TsAAuLs39
Y A g £4 a = =
mﬂmaamwmﬂ HIZRN é‘lﬁﬂuawmﬂﬁuﬂaﬂ e
Hg9818 39A351Y treponemal test ATIAEUTUBNATS
P & . v
YN Waldanaulaan (false negative) 2133zwu e
v CAl aara v
seeay 25 lugihedilaassasusn waslusaeas 40
V1 aara o L 3 I L4
?lamﬂm"zmlaa’i:ﬂwm muuluﬂ‘imﬂﬂﬂﬂ [APRRH
5 N vy aaia o
1% treponemal test asaviy lugitheziaassash 2
PRy [ a ¥ oo o v 1= I
wuizmuguquﬂuqmwwﬂwNaLaaﬂaaﬂmLﬂuNa
waaaulaaulannusingmsel prozone Funlalos

<~ :’ =
NIILABANUIYID BN

Treponemal test
< A Y o Ao
Treponemal test Lﬂuﬂ’l'ﬁm’i’JQQNQNﬂHWN
@DUBUAAUYDGD syphilis (Treponema pallidum)
loun Treponema pallidum hemagglutination assay
(TPHA), Treponema pallidum passive particle
agglutination test (TPPA), treponemal Enzyme
Immunoassay (EIA), chemiluminescence immuno-
assay (CIA), micro-hemagglutination assay for
T. pallidum (MHA-TP), fluorescent treponemal
antibody absorption test (FTA-ABS test), IgG
immunoblot test treponemal test aziianuhuazany
AUNIZNNNNNTATILUY nontreponemal test L6

v a & a 4

212 linauInla luNSAaEe Treponema BHADUTY

Yaw %38 Pinta

WNNHNMIANIN MR sTNAalasNS

v
] <
133U N

Traditional algorithm

& a Y AT '

dhasmsasanldegludaiududnlng
Tagas19AaN50L TR UAIBNISNATBULUY

~ YV I3 v A v
nontreponemal test NYBAINAAD A likaauUasn
Tumsdaaludieusnuesdlagszesn 1 wavn
4 e .
Uaanantilun190 973 nonspecific antibody MI01573
laansarilaludrwruvarediagansannu
Y o A o VY

(low throughout) 296 A8 M35 Lade §1150
luamuwennannszau
Reverse algorithm

ﬁnﬂﬂiymmimammu nontreponemal test
fianwhuazanudnwizdr dqudaivaulsa
wivansgawimlauusihluvumsasiadnuuy

A ' . (9) I ﬂlw
BUILIBNI reverse algorithm™ LAY LENITATIALIN
4 1 .
wu treponemal test L%U enzyme immunoassay (EIA),
chemiluminescent immunoassay (CLIA) ¥#a421n1u
M leKaUINALATIA RPR ,VDRL e 15 lumsitiany
Sz BN AduasiamuKaNITINBIANINNIGY
SLAU titer
203



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Syphilis comes back

ﬁ'aﬁwaﬁ%msﬁﬁavﬂumimwﬁmgﬁﬁi’uﬁu
fianzas msasaaziianubinndumansaduny
;j’ﬂm%ﬂﬁaizmﬁ 1 uazseozuedunansans
?572L880 nontreponemal test 813 LAHIAU MIATIA
feanulinnniisesaz 90°° TugWdaszazusn
38n150519leaseesaluiadeaunsansiala
fiazviana@matNwIannu (high throughout) F9LHaN
fulsanennannsiasiathadaadiusnnumn wae
TFlumsaanseadaninuIuaNnzu MsuSNALEan
msasafansatlundananssd

mMsudananisnsiaInaRedNadlasns
a1 wmaes uaasligemnd 8 lumseasiauuy

reverse algorithm ASAINNANITNTIAATILTN LANAUIN
LEAINAMSHNETNAS DIHaNIS05I9028 VDRL

v [~ ] = [ U I a a .J
Touavluvinduidarnuuaarindulsadiaan
gl lasUNMSINE Y138 SAHILAILATIANNNALEDN

] v v v [~

UInag 6I1MaN190599678 VDRL lanatduau
Tvasaaae Treponemal test 358U Wu TPHA ¢
NaRDNNILUAULEAIIINITNTIAASILINTY false
positive treponemal test Meuasananiuuin ins
a dy aara a \ Yo 4 vV =l
oL pINaaITIUA 199 LA3UNMTSAHILED NI
1Ty latent syphilis 7 VDRL negative

Traditional algorithm B
L uziae
+ Treponemal test
(TPHA,TPPA, CIA)
VDRL or RPR - Liduailas
false positive VDRL
- lidugaa

videanailussavtaay lukiusnuasdilaassasusn wiastaenas

LLa£371n Prozone phenomenon
Reverse algorithm

+ titer IAlumsdemunssnmn
- nontreponemal test
-~
(VDRL %58 RPR )
Treponemal - Other treponemal test
(eg. TPHA or TPPA)
(eg CIA) i
& = ladugwlas
Syphylis False positive first
treponermal test

2ND 8 WNTNMSANNINWTNFaLeemMsanTINNWED®

204



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

MsNauNNaIBNae

133N
mildlumsinmlsadilaailduadne
wuiizauddlaiimnenumsaemn ms¥nme
douuzihasdudmunulsaunianiganism® uaz
wuINNNsguasnlsnfias amanwaduwus
w.a. 2558 gasnsnmuaxnlsn’? dasanlaiiy 4
naw Ao

1. fhendudilaassasusn szesh 2 uay

v 13 v

FWaaszazuelalifiv 1 U T¥nnsSn6ae benzathine
penicillin 2.4 $1ugiia 1 A51 nsdiurenwuizau 14
&1 doxycycline® 100 faaniuSuas 2 asuflunm
14 Su %38 tetracycline 500 Aaan3y Suaz 4 A%y
Wlunan 14 U %38 ceftriaxone 1 n3uaaiuunm
2 dUm9 w3e azithromycin 2 N3N %30 erythromycin
500 mg3uas 4 A1 WEIEINTINY 14 Su

2. ftheiihdilaassazudadiunild (ate
latent syphilis) %Waa‘szﬂz“?; 3 1% gummatous lesions
FAddszuuveanidanuaziila 1de1 benzathine
penicillin 2.4 augie dadlahuu 3 dlmv
nstluwenwuiiaau lden doxycycline 100 Jaan5u
Suae 2 asaihinm 28 Su 1138 tetracycline 500 aan3u
Suaz 4 asuiluna 28 Su w3 ceftriaxone10

3. FlAaszuulszam (asan benzathine
penicillin #7U blood-brain barrier Talaia 39l
penicillin G crystalline v 1v 3-4 ﬁwugﬁmﬂ
4 % e Hunan 10 89 14 Su W3a procaine penicillin
G 2.4 mu IM uwag probenecid 500 mg ez 4 ﬂ%ﬁ
Wuer 14 Tu 1350 ceftriaxone 2 g daLn
waan@Eaadisaangh ndwiila Suas 1 31 1w 10-
14 W (daildayaiiay)

4. BAFauan e 1487 penicillin G
crystalline IV 10 0914

fiseureensies azithromycin 1u
dn3gaLnsnm Jemsseaiaseivlumsly lueasld
azithromycin TugGiaia HIV wiaaansss

Tundaasnssdiunennwuidau gqud
MUANLIALNENSFBLNEN wust I penicillin
desensitization W&ISNHIAY penicillin MITAEINN
Laaﬂgu fD ceftriaxone %qchu blood-brain barrier
166 ualimsuWznany penicillin Uszanusaaay 10
dM3U erythromycin HIUINWAZ blood-brain barrier
lalaie mandaalasumsnnaden uazfinmugua
Snwagelnaga?

Tunsaifldlesuenmuizauiamummvue
gy drdaeglugie 14 Tuaninsaliveldiae
wighdunsdlundgenanssmzdaedumssneming
Wildasu 3 asa

wuzihliasaihleundalugiifonns
messuulseany Wy anudeundveadudssan
GtRN L?iaﬁ'uauma“mau T5AvaanLEaATNDY 13D
finmsgaydeanmslaguuazionmsmeamnidu uaum
A uveitis iritis optic neuritis Tu tertiary syphilis LLog
Tunsal Tifinsanaswes VDRL titer #84M1550HN
via fimsuiiadues VDRL titer

Gluﬁj'am%ya HIV mM35am lFenmilaununy
@'ﬁh\iamﬁa wumsLﬁﬂ%ﬂﬁﬂizuuﬂszawgﬁuuaz
msaahmvassanaiisnuasiioUnd wu fisedu
ﬁf;jﬂﬂ%aﬁ‘hﬂ’j’]ﬂﬂa (unusual low and high titer) tae
Fnudsunas (fluctuate) Fszdunasuudasdams
Sl

N4 LASUNITSN IR 288N UL TAY
mmﬁmnzﬁumms Jarisch-Herxheimer reaction Lag/
@yﬂm%ﬁlﬁﬂamﬁaﬂmmﬁa malu 24 $lag
wumnludflaaszezusn theaannsiisunn
L%’amﬂLLazﬁﬂﬁﬁ%mQﬁﬁuﬁuawﬂﬂ15§'ﬂww AT
Tthensuuassnwmanueims lagdaauenanms
UWWENLNUTEZAY UBNINMSSNIMIBEILED HDIlH
ANNT wazmsUSnmnGEaddiaauar msUsuasy
wndnssy Mslduazlvineveinde Gamuuasinm
AN/ gunaFNNUS wasHafaaINKanIITnE

205



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Syphilis comes back

o Yo a Iﬂgl =
asuuzin lviinsasnavinsinaaslaiuas
7573 15AR AR BMUNATNNUS DU
NSHAMNUANITINE

MINTINNNEBIQTAUUDINTANNY VDRL
titer tNBLTUNMSAAMNNENITSNE TUMSAAON
AN LAENITIENTNTINNNE DI 9 bEID
= L 1] = =1 Adlﬂ' U L v 1
wennuldanisalSeuiaudsnerenule vy
1% VDRL a5ausn wazld RPR Tunsan 2 msdaau
KAMIINWIATIN 1 11 1 hautiNaganymenNAain
ADUMNGNMIINHANATINUS Useiiiuwginssu
o & & A o a A a
LiEN 015791380 VDRL @599 2 9 3 tautNafaoy
DINMSHALOITINFDA VDRL B89N UUUARANLLAE
#3573 VDRL t@auh 6 12 18 uas 24" msiimsana
YBNTLAUNNANAUTIUIY 4 (VIMENEINITIAW

= U
Uszaa 6-12 t@auwanwulIuIeaudseui
JeEar 15 Nn1seauauaszasgiquiumely
oy 1) v ld' $4 k4 T
szgznan 1 Uaalyulanamuneaesnms orlauinnsg
ANMNVBNTEAUHNANIY VTN INNTUDBITEAY
Qﬁ@j’uﬁuaw%mymﬁmimiwLflum’aﬁm%aéﬁw
(reinfection) ¥38 NISINHIANLEAY AITATIV
v o 4 T A -
ladunaaiegmsfioerasdidassuulszem vis
mIadaamsiaze HIV faaduavgues
d' 1y a v @ U -:4' I aara
msniliimsanasaiiquiu lunguiduzilas
szezuelNIz821ia9(Late latent syphilis) MINDUTUD
YBINTANNYBITLAUNNANNUBIAILE 15U DA 4
' ! 2 ' aaja

whamely 24 Wau luuneundugthedldasses
welszazna (late latent syphilis) D199z HHANINTIA
= < o L o 1 a = U ::3'
waaluuinuaziaagluszaugarings Sennguil
7 serofast

IS AINATHWUS

MsonNeNaaEadNadaMIMSHINATNNUS
WezulaisaslsnuinuiIviuasiiay 2wy
lavasaanasanmsaaaninnin 1 U uasaag
ANINIANENIANNNITNFUATIUATIALG JNdNRE
nuthedildalussesn 1 szesh 2 uasssazurl
(5uAU (early latent) 39MI5LATUMSATIATNMBUDE
206

:’ =~ U % 4 C4 YV a =
A9IANNNMABY ginaduWusueUlesias
Fonudealumsdadamnd s MsHINATINLS

1] =~ 1 d' YV Yo aa L U
agmelu 3 Waunauifiheazlasumsitasen
It aara ~ Y
Wulsadildaszezusn 6 woulunsdindugle
aaja ~ i < ' Aa(a
Filaassash 2 was 12 Wanlunsaimuithezilaa
eeubNuIniay (early latent) Toglvisinszasnm
ld' YV =1 v v YV oy aara d'
nyUhaiiannseiy 1nu Qﬂaa‘[m%ﬂaaszﬂw 1
Nukanaledzindyn 5 Ju {Nlwaduwusnu
{Uaelugiane 90+5=95 Tu naunsitadey

Kl k4 aa aara
ﬂ'J'ivLVISUﬂ']’iLLT\NLLa%ﬂ'ﬁ'J‘J')uﬁlﬂﬂ'ﬁﬂH’]T'ﬁﬂ‘lfw ad

]
v v @

aanumTAnmMNEENRalsandueE aall® (1) lsa
Filaassazusn Aaanugaduiusmely 3 weu
naumaitiany (2) lsadWlaassasn 2 Ganng
wadunusmelu 6 wwaunaumsitiang (3) lsa
BWdFTzsuaNeY Aaomugaduwusaely
=~ 1 aa W 3 ldgl v lﬂl Y
12 @aunaumsiiade millisiuszesnangithe
=1 k4 k4 v 1 1] =~ <~
Fomsunluars vmn N liannsanAdeanse
lLiwdlahazainsadamumssnngunadunusle
v [ v < . v
mslvimssnsnmeeniu presumptive treatment lotan
luguaduwusmely 3 Waunaumsitianey asli
ASSNHINIBENDILNITNDLEDNDDNNIAL TV KA
P v &
Wasnnanvzalunaaulasny
N RIGI G
mfaehedas lufthenmndieuxa
a o A a v &4 g o
NOVENTNE HUEINI Fatluaimsssesi 1 was 2
HINTDINH AN BAANNNNTUIZANMNITATHUNT
szne unasegeeawudilaalelugdiaenionns
waeszuulszann muasy”?
[ U [ a' d'o o v
mssnmguamdudsndrdy mslvinms
MadguazInwguanre esndassazusn
seesh 2 seasusl wnwndasuuzthIvthaualw
AUAUNTIUINBINATINFNY uazAaauaaunIN
N15M5IAAANITBILUFTASTANATTA bUAIT
thnAs3s7A3ausn uastilaagnssd 28 B 32 dUanw
Hszuumsfeamulvivdennssinuaidanuinunsy

M3spNaUMsUAMNUNG 15Msn5138007 Lok



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

MsNauNNaIBNae

Tududien (same day result) Aamuadanasasnen
] U | aara 1 o a

azthaaamsthaldulsadaauaduiialumsn®®
MSNNMIENEBINGNETENEN 7 damMsnsIalsn
aaia ' ' PR v o gw 16) ' qﬁlw
WS i ngumendwaduiusiume’® nguely
a VoW 4 v o g
UIMImawne ngalesu Wuau geeendedaiy

Py o A v a v v
nasmsilasnunlawalulsadadamunadunus
= a 1 £4 L L < W
Wounnzila myluldgeenamniadinadulads
gt dalung T a &
Wasndhaylungumesnzne”” msinmnmsiade

=4 YV v lﬁ' a
wrladmeenaulise HIV sawdsuudaangingss
X4 Cd Ya tﬂgl o Yo ddl

msldgeenewiaasdada lviianuides
inzuluniseranae ZNaauselsndan anig
wadnNwusau 1 Tiunguan®®

GHERELREEN
1. James WD, Berger TG, Elston DM. Andrew’s
Diseases of the Skin. 12" ed. Philadelphia: Else—
vier; 2016. p. 343-55.
2. World Health Organization. Report on global

sexually transmitted infection surveillance.
Geneva: Switzerland; 2018.
3. Syphilis epidemic. Department of Disease

Control, Thailand. DDC watch 2019 June 6
[Internet]. [cited 2020 Mar 1]. Available from:
https://ddc.moph.go.th/uploads/files/
99940f1539ab5048b6afcf48e2e0a36¢.pdf
(in Thai)

4. Stary A, Stary G. Sexually transmitted infec—
tions. In: Bolognia JL, Schaffer JV, Cerroni L,
editors. Dermatology. 3" ed. Philadelphia: Else—
vier; 2012. p. 1367-89.

5. Centers for Disease Control and Prevention.
Sexually transmitted diseases treatment guide-
lines. MMWR. 2015;64:1-137.

6. Janier M, Hegyi V, Dupin N, Unemo M, Tiplica
GS, Potocnik M, et al. 2014 European guideline
on the management of syphilis. JEADV. 2014;

28:1581-93.

7. World Health Organization. WHO Guidelines for
the Treatment of Treponema pallidum (Syphi-
lis). Geneva: Switzerland; 2018.

8. Ropper AH, Samuels MA, Klein JP, Prasad S.
Adams and Victor’s Principles of Neurology.
11" ed. New York: McGraw-Hill; 2019. p. 743-8.

9. Centers for Disease Control and Prevention.
Syphilis testing algorithms using treponemal tests
for initial screening-four laboratories, New York
City, 2005-2006. MMWR. 2008;57:872.

10.Park IU, Fakile YF, Chow JM, Gustafson KlJ,
Jost H, Schapiroet JM, et al. Performance of
treponemal tests for the diagnosis of syphilis.
Clin Infect Dis. 2019;68:913-8.

11.Division of AIDS and Sexual Transmitted
Disease, Division of Tuberculosis, Department of
Disease Control. Guideline for treatment of
sexually transmitted diseases 2015. Nonthaburi:
Department of Disease Control (TH); 2015. (in
Thai)

12.Dai T, Qu R, Liu J, Zhou P, Wang Q. Efficacy
of Doxycycline in the Treatment of Syphilis.
Antimicrob Agents Chemother. 2016;61(1):
e01092-16.

13.0’Byrne P, MacPherson P. Syphilis. BMJ.
2019;365:41-59.

14.Hicks CB, Clement M. Syphilis: Screening and
diagnostic testing. In: Marazzo J, Mitty J, ed.
Up-to-date {database on the internet}. Watham
(MA): Uptodate; 2020 [Internet]. [cited 2020
Mar 1]. Available from: https://www.uptodate.
com/contents/syphilis-screening-and-diagnos-
tic-testing

15.Division of AIDS and Sexual Transmitted

Disease, Division of Tuberculosis, Department of
207



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Syphilis comes back

Disease Control. National guideline on the
management for the elimination of congenital
Thailand,
Department of Disease Control (TH); 2015. (in

Thai)

syphilis  in 2015. Nonthaburi:

16.Cantor A, Nelson HD, Daeges M, Pappas M.

Screening for syphilis in nonpregnant adolescents
and adults: systematic review to update the 2004
US Preventive ServicesTask Force recommenda-
tion. Evidence Synthesis No 136. Agency for
Healthcare Research and Quality [Internet].
2016 [cited 2000 Mar 1]. Available from:
https://www.ncbi.nlm.nih.gov/books/
NBK368467/pdf ABookshelf NBK368467.
pdf

208

17.

18.

Ishikane M, Arima Y, Itoda I, Yamagishi T,
Takahashi T, Matsui T, et al. Case-control study
of risk factors for incident syphilis infection
among men who have sex with men in Tokyo,
Japan. Western Pac surveill Response J. 2019;
10:1-8.

Wilkinson AL, Scott N, Tidhar T, Luong P, El-
Hayek C, Wilson DP, et al. Estimating the syph-
ilis epidemic among gay, bisexual and other men
who have sex with men in Australia following
changes in HIV care and prevention. Sex Health.

2019;16:254-62



nsasauaalsa Uil 47 auiuil 2w, - fl.o. 2564 Dis Control J Vol 47 No. 2 Apr - Jun 2021|

Hwusauaiu Original Article
Q’ﬁﬁﬁmﬁnLﬁuﬁaé’huﬁmwﬁ'uﬁ’u'gasiwfi’ﬂwuﬁ’wh%—%uaﬂﬁw‘[ﬂiﬁu
sxﬁumwuﬁmgﬁ
Individuals with overweight and obesity are firmly associated

with high-risk level of C-reactive protein

W LRENYY Thep Chalermchai

#am Lonind Chalida Thaochalee

31{]5 f\;a%'mmm ol Vitoon Jularattanaporn

677ﬁlf)32!‘1L??1’ﬂ‘161@7{?1’5885/£um$ﬁu14/@?!1’)71’\! School of Anti-Aging and Regenerative Medicine,
M IngaguN e N Mae Fah Luang University

DOI: 10.14456/dcj.2021.19
Received: April 23, 2020 | Revised: July 22, 2020 | Accepted: July 22, 2020

UNANEa

m3-FuaaiinlusiuiifiszduemubhgaududusimemwiiivssTenlumsdansaseugunm
viauaasismssniaulusiume msdnwiieasadaudeanuduiusssvintadodsameaddindy
i3 -Fuaaiinlusiuiifiszduanulhgeluaulnadeiidayaiiia msdnmifdhminsiadnmis
anuduiusssvintadameaatindumd-susaiinlsiuiifssduanuligs aquasismite : muide
ifumaidalesmsfunaddimnsiuuumadanms Tasmaifutayamunaidand-suaaiinlusiuil
flssduanulgs lugudasaguammanngiinduuimsanagumn Tameanminadsuiivans
g fimanumuuazfutayadu dayamlumeadiin Ussiamaiuthelusda dayawaidaamiag
UFtiams wesmstadadiiemeluiudmiuivildanadoaiomi-susaiinlisiuiifssduanulgs
HaM 3338 : anagnaesend-Juaaiinlusfuifssduamuhgessduanudasgeniuiosas 46.1 dwsy
doyamendiin loun dayaay e dayananalainine amznguaimswmnusdn szauluiuludan
mssduhmaszay wuhlifenuuandsiusswisdasndy MnMsienzimsaanasaaiafauuunyg
wuh fiifiendatiinameinnnivianiiu 25.0 nn./as° fanauides 5.14 ohiisiiang-3uaaiinlysiu
ifssduanuhgessduanudssgs (nnnd 3.0 wn./aae9) dafeudugifiadaimameiasnd
25.0 Nn./03 @3® adiideddy ag : Rfhwinfuvdesuiienuduiusiuand-suaaiinlusiu
ifszauamuhgeszduanudasgs Tosuunhliidumsanammd-susaiinlsduifissduanuligs
Tulusunsumsanaguawiszit

a v

mma@'ﬁwuﬁ’ W RANTE BLu@ : thep_chalermchai@hotmail.com

209



Dis Control J Vol 47 No. 2 Apr - Jun 2021 Overweight and obesity and C-reactive protein

Abstract

Objective: High sensitivity C-reactive protein (hs—CRP) is a biomarker useful for health screening
for body inflammation. The study to determine the association between clinical risks and hs-CRP level in the
Thai cohort is limited. This study aimed to determine the association between clinical factors and hs-CRP
level. Materials and Methods: This study was a cross-sectional, analytic, observational study. The results of
high sensitivity C-reactive protein (hs-CRP) level of the participants visiting health care check-up clinic at
Mae Fah Luang University Hospital were collected. Clinical demographics, past medical history, laboratory
testing, and anthropometric measurements on the same day of hs-CRP blood draw were reviewed and
collected. Results: The prevalence rate of high-risk hs—CRP was 46.19%. The clinical factors including age,
gender, abnormal hematologic parameters, metabolic syndrome, lipid profiles, and HbA1C level were not
different between the two groups. Based on Multivariate and Logistic Regression model, people with BMI>
25.0 kg/m” significantly demonstrated 5.14 times greater to have high-risk hs—~CRP (hs-CRP>3.0 mg/L)
than those with BMI<25.0 kg/m”. Conclusion: Individuals with overweight and obesity or BMI>25.0 kg/m”

are associated with high-risk levels of hs—CRP. The recommendation to add hs-CRP level to the package of

annual health check-up is required.
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Introduction

In the Internet of Things (IoT) era, our life
is easy such as daily living lifestyle, workplace,
education, and particularly, communications and
social information. The aspects of the health care
system, treatment, and continuing care are also
improving over time. This is reflected by an improved
average age of the people living a longer life and
having an improved quality of life. This has been
confirmed by a report released by the National
Statistical Office Thailand, which states that Thai
citizens had longer life expectancy than the previous
decade with the mean age of 80.4 years in female

and 73.2 years in male in 2019.%

210

Non-Communicable Diseases (NCDs), also
known as chronic medical conditions, are currently
presenting as a frontline health care problem because
the incidence rate of these diseases is increasing over
the past 20 years and being one of the global leading
causes of death. A report from the World Health
Organization (WHO) found an overall incidence of
non-communicable diseases has consistently increased
and associated with the leading causes of death
involving 41 million people worldwide.” Important
non-communicable diseases affecting the world
population, for instance, cardiovascular disease, cere—
brovascular disease and stroke, malignancy, diabetes,
and hypertension. Main aetiology and risk factors of

NCDs include aging condition, being a male, genetic
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factor and family history, poor nutritional diet, obe-
sity, biohazard exposure such as cigarette and pollut-
ed air and alcohol consumption.(”

Health prevention by clinical screening by
annual check-up visit is a good screening tool for
early detection and diagnosis of subclinical disease.
This is because the faster the disease is diagnosed, the
better treatment outcome would be. Not only clinical
parameters could score the risk, but also biological or
molecular markers would help to detect the future risk
for NCD. A study to determine serum homocysteine
level and serum biomarker which are associated with
NCD, found that elevated serum homocysteine level
has been associated with coronary artery disease and
myocardial infarction.” Another biomarker study
reported that elevated serum brain natriuretic peptide
(BNP) has been associated with an increased risk of
developing cerebral ischemic stroke when compared
with a normal BNP level.”

High sensitivity C-reactive protein (hs-CRP),
which is an acute-phase reactant, is an effective
screening biomarker. A previous study strongly
suggested that elevated hs-CRP levels have had an
association with ischemic heart disease, autoimmune
disease, diabetes, hypertension, and obesity.m
A previous cohort study to follow-up those with a
high level of hs-CRP found that hs—-CRP level was a
biomarker capable of predicting a long-term risk of
NCDs.® According to the American Heart Associa-
tion and the US Centers for Disease Control and
Prevention (CDC), high sensitivity CRP can be
classified into 3 levels based on the cardiovascular
risk category: low risk<1.0 mg/L, moderate risk=1.0
to 3.0 mg/L and high risk>3.0 mg/L.(S)

As reported by a previous literature review,

a laboratory-confirmed high hs-CRP level is crucial.

Currently, the study to determine the association
between clinical risks and its magnitude of that risk
with hs—=CRP level in Thai cohort is still limited. This
study aimed to determine the association between
clinical factors and hs—CRP in health care check-up

and wellness centers.

Materials and Methods

This study was a retrospective, cross-
sectional, analytic and observational study. The
participants who attended the health care check-up
and wellness clinic at Mae Fah Luang University
Hospital from 1 January 2018-31 December 2019
were required to have a laboratory test to determine a
high sensitivity C-reactive protein (hs-CRP) level.
The sample size was estimated by using the different
means (+SD) of hs—-CRP level between those with or
without high BMI>25 kg/m* was 0.07+0.09 mg/
dL and with type I error (QL) of 5%, type II error of
10%, and adding 30% missing data. Therefore, a
total of 50 participants per group was initially planned
in this study. The inclusion criteria were male or
female, aged between 18-50 years, had a test result
of high sensitivity, and C-reactive protein (hs—-CRP)
level from the blood sample taken during 1 January
2018-31 December 2019. Exclusion criteria were
underlying health conditions or chronic infection,
laboratory-confirmed acute febrile illness, underlying
malignancy, current on medications including
systemic corticosteroid, Non-Steroidal Anti-Inflamma
tory Drugs (NSAIDs), immunosuppressive agents and
immunotherapy.

Study process:

This study utilized a cross-sectional,
retrospective and open-chart review method to collect
the clinical and laboratory data in a single time-point.
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Data collection was performed after receiving ethical
committee approval from Mae Fah Luang University.
The investigator would contact the head of the
laboratory unit to explore and categorize for hs—CRP
level summary reports. Then the investigator selected
and enrolled only those subjects who met the inclusion
and exclusion criteria to participate in this study. The
hs—CRP summary report was collected. The outpatient
medical record was reviewed and explored. Clinical
demographics, past medical history, laboratory
findings and anthropometric measurements on the same
day of hs-CRP blood draw were reviewed and
collected.
Data collection

1. High sensitivity C-reactive protein
level and the date of specimen collection

2. Demographic data including age, gender,
body weight, height, systolic and diastolic blood
pressure

3. Past medical histories such as arterial
hypertension, diabetes, dyslipidemia and chronic
illnesses

4. Current medications

5. Laboratory findings at the same day of
hs-CRP level collection-glycated hemoglobin
(HbA1C), total cholesterol, triglyceride, high—density
lipoprotein cholesterol and Low-density lipoprotein
cholesterol

6. Anthropometric measurements including
body mass index (BMI), waist circumference, waist-
hip ratio (WHR), fat mass, body fat percentage
Statistical analysis
- Descriptive data analysis

Continuous data with normal distribution was
reported by mean and standard deviation. Continuous

data with non-normal distribution was reported by
212

median and interquartile range. For categorical data
was reported by frequency and percentage.
- Inferential data analysis

Univariate analysis to determine the asso-
ciation between hs-CRP level with risk factors

Continuous data with normal distribution and
non-normal distribution were analysed by Student’s
t-test and Wilcoxon Rank-Sum (Mann-Whitney)
test respectively. Categorical data was analysed by
Pearson’s chi-squared or Fisher’s exact test. The
factors in continuous data included age, body weight,
blood pressure, body mass index, fat mass, body fat
percentage, waist circumference, waist-hip ratio
(WHR), HbA1C level, and lipid profiles. Categorical
data included gender, history for hypertension,
diabetes, metabolic syndrome.
- Multivariate data analysis

Continuous data was processed and trans-
formed into dichotomous data. Multiple logistic
regression model was used to compare the high-risk
hs-CRP (>3.0 mg/L) group versus non-high-risk
hs-CRP group (<3.0 mg/L) by adding significant
factors from univariate analysis (p<0.10) to the
model for multivariate analysis using a backward-step-
wise method. Crude and adjusted Odds ratio (OR)
with 95% confidence intervals (CI) of odds value
were reported to illustrate the significant factors
associated with a high-risk hs-CRP level. P value
with less than 0.05 was defined as statistical signif-
icance. All data analysis involved in this current study
was tested by IBM Statistical Package for Social
Sciences (SPSS program), version 23.0.



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

S w e A v woaoa = =
mmmLnumaamnuﬁ-maﬂﬂﬂﬂmu

Results

This study was approved by IRB/EC of Mae
Fah Luang University with EC approval number
072/2020. Data collection was performed after
receiving an EC approval. The results of serum
hs—CRP level from the laboratory unit database were
explored and verified, the blood specimen to test for
the hs-CRP level was required to be drawn and
obtained during hospital visits from 1 January 2018~
31 December 2019. Seventy-six participants
attending the health care clinic at Mae Fah Luang
University Hospital, Bangkok, who met the inclusion

Table 1: hs-CRP level and risk category

criteria, were enrolled in this current study. The mean
(standard deviation, SD) age was 39.9 (8.3) years.
This vast majority of participants were female, 88.1%
(n=6T7).
- High sensitivity, C-reactive protein, hs—-CRP level
The mean (SD), hs-CRP level of all study
participants (n=76) was 3.53 (2.79) mg/L. There
were 7 cases (9.2%) with low-risk hs—-CRP level (<
1.0 mg/L), 34 cases or 44.7% with moderate-risk
hs-CRP level (1.0- 3.0 mg/L), and 385 cases or
46.1% with high-risk hs-CRP level of greater than
3.0 mg/L (Table 1).

Mean (SD), hs-CRP level,

hs-CRP, risk category n (%)
mg/L
Overall 76 (100) 3.53 (2.79)
o Low risk, <1.0 mg/L, n (%) 7 (9.2) 0.71 (0.16)
0 Moderate risk, 1.0-3.0 mg/L, n (%) 34 (44.7) 1.97 (0.56)
o High risk, >3.0 mg/L, n (%) 35 (46.1) 5.61 (2.89)

Abbreviation: SD=standard deviation, hs-CRP=high sensitivity C-reactive protein

- A comparison of clinical characteristics between
the high-risk and non-high-risk hs-CRP groups

There were 35 cases with hs-CRP level >3.0
mg/L, or “high-risk group,” and 41 cases with hs-
CRP<3.0 mg/mL, as “non-high-risk group.”

The mean age, gender, systolic and diastolic
blood pressure were not different between the groups.
There were 34.3% in the high-risk group and 46.3%
in the non-high-risk group who had abnormal high
blood pressure or known case of hypertension with no
difference between the groups, p=0.286. There was
no a significant difference in the prevalence rate of
metabolic syndrome between the high-risk and
non-high-risk group, 34.3% versus 39.0%, p= 0.669
(Table 2).

- A comparison of blood chemistry profiles between
high-risk and non-high-risk hs-CRP groups

The average total cholesterol, triglyceride,
HDL-cholesterol, and LDL~-cholesterol is summarized
with no difference between the two groups (p>0.05).
The mean (SD), glycated hemoglobin (HbA1C)
level was 5.7(1.41) % in the high-risk group, which
was slightly higher than the non-high-risk hs CRP
group with a mean of 5.4(0.45) % but did not dif-
fer between the 2 groups (p=0.430). There were 3
cases (8.69%) in the high-risk group with an HbA1C
level greater than 6.5 % (Table 3).
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Table 2: Comparison of clinical characteristics between high-risk and non-high-risk hs-CRP groups

High-risk group

Non-high-risk group

Clinical characteristics hs-CRP>3 hs-CRP<3 p-value*
(n=35) (n=41)
Age, mean (SD), years 40.1 (8.9) 39.7 (7.9) 0.806
o Age>40, n (%) 21 (60.0) 23 (36.1) 0.730
Gender
o Male, n (%) 5 (14.3) 4(9.8) 0.542
o Female, n (%) 30 (85.7) 37 (90.2)
SBP, mean (SD), mmHg 123.8 (13.2) 124.2 (14.4) 0.895
o SBP>130 mmHg, n (%) 10 (28.6) 19 (46.3) 0.112
DBP, mean (SD), mmHg 75.9 (9.6) 76.9 (9.8) 0.662
o DBP>85 mmHg, n (%) 7 (20.0) 9 (21.9) 0.835
Abnormal BP or known of 12 (34.3) 19 (46.3) 0.286
hypertension, n (%)
Diabetes, n (%) 3 (8.6) - 0.210
Metabolic syndrome, n (%) 12 (34.3) 16 (39.0) 0.669

Abbreviation: SD=standard deviation, SBP=systolic blood pressure, DBP=diastolic blood pressure, abnormal BP=SBP>130

mmHg, DBP>85 mmHg

*Continuous data with normal distribution and non-normal distribution were analysed by Student’s t-test and Wilcoxon

Rank-Sum (Mann-Whitney) test respectively. Categorical data was analysed by Pearson’s chi-square or Fisher’s exact test

-A comparison of anthropometric measurements
between high-risk and non-high-risk hs-CRP groups

The high-risk hs-CRP group had a signifi-
cantly higher body mass index (BMI), with a mean
(SD) of 30.2 (4.9) kg/m”, than the non-high-risk
hs—CRP group with 26.8 (4.5) kg/m? p=0.0012.
The high-risk hs—CRP group had a higher proportion
(85.7%) of those who had BMI>25.0 kg/m” (Over-
weight or obesity) than the non-high-risk hs-CRP
group with only 51.2 9%, p=0.002. The average mean
(SD) waist circumference of the high-risk hs—CRP

group was significantly longer than the non-high-risk
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hs-CRP group, 97.1 (3.2) cm vs. 88.9 (10.8) cm,
respectively, (p=0.0036). For those with truncal
obesity by waist circumference of>80 cm in female,
or>90 cm in male, there were 94.3% of truncal obe—
sity in the high-risk hs—-CRP group that is in a re-
markably greater percentage than the non-high-risk
hs—CRP group (75.6%) (p=0.026). This study also
reported that average fat mass and body fat percentage
were also significantly greater in high risk group than
non-high-risk hs-CRP group (p=0.0006 and
0.0032, respectively) (Table 3).
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Table 3: Comparison of blood chemistry profiles and anthropometric measurements between high-risk and non-high-risk

hs-CRP groups

High-risk group Non-high-risk group

Results hs-CRP>3 Hs-CRP<3 p-value*
(n=35) (n=41)
Total Chol, mean (SD), mg/dL 192.8 (37.6) 192.3 (36.6) 0.947
o Total Chol2200 mg/dL, n (%) 15 (42.9) 17 (41.5) 0.902
TG, mean (SD), mg/dL 121.3 (56.8) 126.3 (90.2) 0.588
o TG2150 mg/dL, n (%) 5 (14.3) 10 (24.4) 0.27
LDL-Chol, mean (SD), mg/dL 136.3 (31.1) 134.5 (32.7) 0.808
o LDL-Chol>100 mg/dL, n (%) 18 (51.4) 22 (53.7) 0.846
HDL-Chol, mean (SD), mg/dL 50.6 (12.2) 51.9 (11.7) 0.639
o LDL-Chol<40 mg/dL (male), <50 mg/dL 16 (45.7) 15 (36.6) 0.42
(female), n (%)
HbA1C, mean (SD), % 5.7 (1.41) 5.4 (0.45) 0.43
o Normal, HbA1C<5.7 %, n (%) 25 (71.4) 31 (75.6) 0.208
o Prediabetes, HbA1C=5.7-6.4 %, n (%) 7 (20.0) 10 (24.4)
o Diabetes, HbA1C>6.5 %, n (%) 3(8.6) -
Body weight, mean (SD), kg 78.1 (16.1) 69.0 (13.7) 0.009
BMLI, mean (SD), kg/m? 30.2 (4.9) 26.8 (4.5) 0.0012
o BMI<23.0 kg/m?, n (%) 1(2.9) 2 (4.9) 0.002
o BMI=23.0-24.9 kg/m?, n (%) 4(11.4) 18 (43.9)
o BMI225.0 kg/m2, n (%) 30 (85.7) 21 (51.2)
Waist circumference (WC), mean (SD), cm 97.1 (3.2) 88.9 (10.8) 0.0036
o Truncal obesity 30 (94.3) 31 (75.6) 0.026
Waist Hip Ratio (WHR), mean (SD) 0.87 (0.07) 0.85 (0.06) 0.1919
Abnormal WHR>0.95 male, >0.85 female, n (%) 18 (51.4) 20 (48.8) 0.818
Fat mass, mean (SD), kg 33.2 (8.5) 27.1 (7.1) 0.0006
Body fat percentage, mean (SD) 42.7 (4.6) 39.3 (4.9) 0.0032
o Body fat percentage>25% male, 34 (97.1) 36 (87.8) 0.166

32% female, n (%)

Abbreviation: SD=standard deviation, Total Chol=total cholesterol, TG=triglyceride, HDL-Chol=high-density lipopro-

tein-cholesterol, LDL-Chol=Low-density lipoprotein-cholesterol, HbA1C=Glycated haemoglobin, BMI=body mass index,
WHR=Waist Hip Ratio, Truncal obesity=WC>80 cm (female) or >90 cm (male)

*Continuous data with normal distribution and non-normal distribution were analysed by Student’s t-test and Wilcoxon

Rank-Sum (Mann-Whitney) test respectively. Categorical data was analysed by Pearson’s chi-square or Fisher’s exact test.

- Determination of the association between high-risk
hs-CRP and clinical factors

Backward-stepwise, a multiple logistic
regression model was tested to compare between

high-risk hs—CRP and non-high-risk hs—CRP groups

by entering the clinical factors from univariate
analysis with p<0.10 to the model for multivariate
analysis. The significant factors including BMI>25.0
(p=0.002) and truncal obesity (p=0.026) were

included in the final analysis. From the final model
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of multivariate analysis, overweight or obese
individuals with BMI>25.0 kg/m” significantly

predicted a 5.14 times greater correlation with high-

risk hs—=CRP or hs-CRP>3.0 mg/L than those with
BMI<25.0 kg/m”. (Adjusted Odds ratio, OR, 95%
Cl; 5.14, 1.65-15.98, p=0.005) (Table 4).

Table 4: Univariate and Multivariate analysis to identify the association between high-risk hs—-CRP and clinical factors

Univariate analysis

Multivariate analysis

Crude 95 % . 95%
Variables Adjusted ]
Odds crude p-value OR Adjusted p-value
ratio (OR) ORs ORs
BMI > 25.0 kg/m’ 5.71 1.85-17.64 0.002 5.14 1.65-15.98 0.005*
Waist circumference:
>80 c¢cm (Female), >90 cm (Male) 5.32 1.07-26.2 0.026

Abbreviation: OR=0dds ratio (OR), BMI=body mass index

Discussion

Our study reported that the prevalence rate
of the high risk of hs—CRP was 46.1%. The clinical
factors including age, gender, abnormal blood pressure
or hypertension, metabolic syndrome were not different
between the two groups. The lipid profiles and HbA1C
level were summarized with no difference between
the two groups (p>0.05). The high-risk hs-CRP
group had a higher proportion of those who had BMI
>25.0 kg/m” and for subjects with truncal obesity
than the non-high-risk hs-CRP group, p=0002 and
0.026, respectively in univariate analysis. In the
final analysis, BMI>25.0 kg/m” or overweight or
obesity significantly demonstrated 5.14 times greater
to have high-risk hs—-CRP or hs-CRP>3.0 mg/L than
those with BMI<25.0 kg/m®.

High sensitivity C-reactive protein (hs—CRP)
is an acute—phase protein responding to body inflam-
mation. It is commonly utilized as a biomarker to
screen the further risk of disease or to rate the disease
activity of inflammatory disorder. A previous study
by Chong Y et al. enrolled healthy volunteers over 40
years of age and found that elevated hs-CRP level
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and Lipoprotein-associated phospholipase A2
(LP-PLA-2) level strongly related to ischemic heart
disease.”’ Obesity is an example of a chronic inflam-
matory disorder condition, explained by adipose
tissues, which could release excessive pro—inflamma-
tory cytokines such as interleukin-6 (IL-6)"°"" that
further stimulate acute phase reactant hs-CRP."*"'®
A meta-analysis enrolled 7 cohort studies and
concluded that elevated serum hs-CRP level is
associated with ischemic heart disease in the future
and long-term death from cardiovascular events in
healthy population. And if a value of hs-CRP level>
1.0 mg/dL, it could lead to a 2-3 times greater risk
of cardiovascular atherosclerosis and myocardial
infarction than those with less than 1.0 mg/dL of the
hs-CRP level."* Another study also confirmed excess
hs-CRP levels had higher cardiovascular death and
incidence rate of cerebral ischemic stroke in advance
than the normal hs-CRP levels in both male and
female subgroups.(lsfls)

Moreover, a study conducted by Visser and
team (1999) determined 16,616 participants with

age over 17 years found that the prevalence rate of
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hs-CRP level>0.22 mg/dL was 27.6% and 6.7% if
hs-CRP level greater than 1.0 mg/dL. An increase
in CRP level positively correlated with a higher body
mass index (BMI). Individuals with overweight or
obesity with BMI>25.0 kg/m” were 2.1 times more
likely in male and 6.2 times more likely in female to
detect high CRP level than BMI<25.0 kg/m’
that our study confirmed with the same result.”
Importantly, a Chinese report by Ding Ding, et al.
published in Plos One (2015), also supported an
evidence that elevated CRP level>3.0 mg/dL had 3.4
times (Odds ratio, OR=3.4) greater mortality rate
than the normal hs-CRP level group. The study result
indicated this greater risk was commonly found in
those individuals with BMI >_28.0 kg/m’ subgroup.”®’
A study by Farooq, et al. (2017) indicated high CRP
level directly correlated with enlarged waist circum-
ference (WC) and waist-hip ratio (WHR), which
was different from our study that did not confirm this
association.’” A Taiwanese cohort study by
Cheng-Chiech Lin, et al. (2010), which enrolled
1,669 healthy volunteers with age older than 40 years,
found that high hs-CRP level directly correlated with
high body fat percentage, body mass index and waist-
hip ratio (WHR), and the female group was more
strongly associated with those conditions than their
male counterparts.*®

Limitations of this study mainly caused by
the study design with cross-sectional analytic study,
which makes it difficult to determine whether the
factors or outcomes coming to the first or temporal
relationship and systematic error or technical bias may
occur when collecting the data and interpreting the

study results.

Conclusion

High sensitivity C-reactive protein
(hs-CRP) is a robust data to be utilized as a bio-
marker for a screening tool to evaluate further risk of
the chronic inflammatory disorder including NCDs.
The prevalence rate of the high risk of hs-CRP is
common in the Thai population (with 46.1 percent
of prevalence rate). Individuals with overweight or
obesity indicated by their BMI>25.0 kg/m” are 5.14
times more likely to have a high cardiovascular risk
level of hs—-CRP (>3.0 mg/L). Our study recommends
adding hs-CRP level to the package of annual health
check-ups for high-risk populations, especially

individuals with overweight or obesity.
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Abstract

Comprehensive and Progressive Agreement of Trans-Pacific Partnership or CPTPP is a new
generation of free trade and investment agreement which extensively includes many aspects on trade, services,
and investment in order to establish common standards and regulations among the member states. Its wide
scope and extensive matters involved many relevant issues further than the existing trade agreement
previously done by Thailand. Regarding the national control measures on alcoholic beverages, the alcoholic
beverages are non-ordinary commodities that harmful to health and lead to adverse consequences to families,
communities, and societies as a whole However, under this new generation agreement, the alcoholic
beverages have been included as general commodities which create a potential conflict perspective between
trade and health policies proposed commercial benefits of free trade or existing policies on public health
protection. With regard to the government’s intention to join this agreement, it is necessary to have an
analysis and synthesize study on the impact of CPTPP on Thailand alcohol control laws or policies. We
conducted a documentary research through relevant information, technical papers, and research documents
that can be accessed online. Findings reveal that 7 chapters of CPTPP may have adverse impact on alcohol
control policies in Thailand which includes chapter 8 technical barriers to trade, chapter 9 investment,
chapter 10 cross—border trade in services, chapter 14 electronic commerce, chapter 18 intellectual property,
chapter 25 regulatory coherence, and chapter 28 dispute settlement. After being a party to CPTTP, Thailand
will have to amend the domestic laws to be in accordance with this agreement. As a result, the alcohol
control policies for protecting the health of Thai people will be weakened, and gaps on health policies could
be interfered by international affairs. The negotiations in order to join the CPTPP should be considered
comprehensively through sufficient and adequate information and should deliver the most benefit to the
public. Additionally, recovery policy for affected people should be promptly provided.
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Abstract

Vaccine is a crucial tool in public health intervention to prevent and protect against the vaccine
preventable diseases (VPDs). An efficient vaccine management should be considered based on cost-benefit
assessments for the general population. The vaccine wastage is a key factor to manage and balance between
cost and benefit for the national immunization program (also known as the EPI program). The objective of
this study is to determine the ways and factors that can reduce a wastage rate on the EPI program. A descriptive
cross—sectional study was conducted by multi-stage simple random sampling on participating health facilities
at all levels. A total of 242 health facilities were selected from 12 districts of 12 sampling provinces. A
total of 2,945 vaccine request forms (V.3/1) were analyzed. A mean vaccine wastage rate of DTP-HB and
DTP was 36.07 and 45.19, respectively. The wastage rate was higher than expected national target, i.e. not
greater than 25% for 10 doses/vial of vaccine package. It was found that 18.7% of wastage rate was caused
by less than five children coming to receive the vaccine, and 49.4% of wastage rate was due to less than 10
children visit a health facility for vaccination. Based on the findings, a lower number of children is the main
cause of high vaccine wastage rate that appeared to be unavoidable. When the size of vaccine package had
been changed to 5 and 2 doses/vial, the wastage rate was reduced to 18.03% and 6.12%, respectively. On
the other hand, to increase a dose or doses of vaccine for the immunization schedule to 4 and 5 doses of
DTP-HB, wastage rate was found to have decreased to 25.96% and 20.75%, respectively. At present, the
EPI program has replaced DTP-HB with DTP-HB-Hib to prevent meningitis and pneumonitis from Hib.
Conclusion: For an effective vaccine management to reduce the vaccine wastage rate and improve a cost-benefit
ratio to prevent the diseases, the national immunization schedule should implement a change in DTP-HB-Hib
package from 3 doses to 4 or 5 doses or, alternatively, replace DTP vaccine with DTP-HB-Hib as a single
formular vaccine. This change will need an additional budget of approximately 7-13 million Baht/year,
representing 0.87-1.0% of total budget, for a new immunization schedule to increase immunity and improve
service delivery and safety for the EPI program.
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Abstract

Helminthiasis still remains a public health problem in developing countries around the world,
especially in the tropical region, including Thailand. This work infection still affects vulnerable groups living
in the rural and remote areas-among them children and youth groups. To determine the scale of this health
problem, stool samples were collected from 1,720 students from kindergarten to lower secondary school
(grade 9) level of 12 schools in Buriram and Surin provinces under the royal patronage of HRH Princess
Maha Chakri Sirindhorn during May to August 2019 for detecting helminth eggs by Modified Kato thick
smear and egg count for intensity by Modified Kato Katz. The results showed that the prevalence of this
parasitic infection was 27 cases (1.57%). The most common age range is 6-8 years, male have a higher
risk of infection than female. The top three helminth infections were hookworm 13 cases (0.76%),
Opisthorchis viverrini (Ov) 6 cases (0.35%), and Trichuris trichiura (Tt) 3 cases (0.17%). The intensity
of hookworm infection was found to be in a low level (EPG<2,000), mean egg count per gram of feces
(MEPG) 207, the same was detect for Ov, which was also found to be in a low level (EPG<1,000), with
an MEPG of 84.33. In addition to determination of prevalence of helminthiasis, the assessment of the
students’ health behavior in the same 12 schools was performed in parallel with stool collection among 905
grade-4 to grade-9 students. Most of them had acquired good knowledge about parasitic worms. Some
students were found to have improper health behavior which increased the risk of exposure to helminth such
as eating raw or undercooked food, and poor personal hygiene. Only 49.39% of students regularly provided
stool sample for examination, making it impossible to determine the prevalence of infection among the
remainder of the student population. Therefore, it is very difficult to identify and prevent parasitic infections.
This is still an important health issue that affects students’ health. Therefore, there should be a plan in place

to strengthen health literacy program to promote health behavior to help reduce the infection and transmission

rates.

Correspondence: Wiwat Sungkhabut E-mail: watisung@gmail.com

ﬁ”lﬁ”lﬁ'iy Keywords

ANNYN, Isaruauwens, WgANITNFAMN, prevalence rate, helminthiasis, health behaviors,
unGeululsaGeulasmswse sz, school students under the project of HRH
5msesaaluanhedmle Princess Maha Chakri Sirindhorn, Kato technique

247



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Prevalence of helminths infection and health behavior among the school students

unin

Tsanuaunenddadudammsmnssugy
yaslszmaiimiaswann asdmsandalanneny
Mssnnannnh 1.5 wudueumlan dmsia
Tsanuaunegndiidadoniudu wugelulszmad
aguouaaui Toswumsssnaludinnauieideu
NN 267 auAY wazdaen 568 auau’
swnalssnalneiidadananssnudaguawaos
ngunzneluuivinslnawasystuas wildluil
Aonguiinuazemzu NdkaISaNdansIIUMS
3eu3 aNOANZNTBFENHA NTNENHINIZNN
FOUNBEM FINUITHTIYNNIT NIANTEIYAT
TaiunmsamuaulsanuaunensluinGeuuas
LNBUYBIRUT M N LHUN AL D UaLE 5
Tudunstiums via awa. Mlszma® dagiu
agﬂuﬁwﬂamwuaﬁuﬁ 5 (W.¢. 2560-2569)
nsnauanlsn lasudussnsznadyniiiduy
wihanuvdnindunirsnuluiuiiéniuay
ieanaugnaaslsavusunendluiniFou
mulassmsnsznzimia lildiusesas 5 ow
asdmannsfalanivuali® adrlsionn msi
azasnannnugnaadlsalatudoadiiiiu
Aanssuauq wipaatadadaeiineliinansie
Tsanuaunendarugiuly ldun msududsy
WOANTINFURWNNY MIFINTTNANNTOUF Ude
mstamsgniedunadan Tiseandasiu
F0deluguau

Tsvdaumulasamanasndia luiud
wagumwd 9 finu 12 wiv asedlu 2 Suia
A WWIAYFING 5 ure wasdaningsuns 7 uw
HAINNITNTIVAANTBINITAALIANUBUNENS
Tusin3eugilasreiunuatiuil 4 (W.A. 2559)
feredurauNuRtUR 5 (W.6. 2560-2561)
wuanugnuadlsnruaunendiasas 6.47 Sauay
4.43 398ar 3.78 MUAGU UAIANINATBUARY
YNMITGIDENATINAANTDIUNES TD8aE 74.67
248

Zouar 87.83 T9uar 78.89 MNEIAU® @4
galuarnnsalvdaaglosuazasdyninisia
Tsanuaunesniuurliuanasladaay du
ﬁﬁﬂﬁuiwmwuauwm%wuL‘fjuwm%ﬂmwa WEND
lddau wensmda wendaldvunanans wazwens
Tulsieu ﬁquﬁ'm%ﬁ%%mmmLﬂuagiﬁ'qt?{mﬁ'm
AUNBATNIIN 11 ¥l e msuslanems
warmsviaesin sufludniasefidussuliidn
unSeuiilemalasuruaunendnnmsaunam U
2191558UM 7 NANaAINEN NTudssande
TAYAMUANNTULNUBINTAALTA UasNOFNTTH
guamweaetiniGen ngelumsadinalnngmsel
fazaulidiuamuilymldFawuiu teldlums
foaulaudluaehaiiuszansmm dniumsinmasil
ﬁi’mqﬂsxmﬂ‘tﬁaﬁﬁmmmqn ANNTULIIYDY
Tsavuauned uasUszsiiuwginssugunin
gaaunseulsassululasansaunses1zans
W 12w wannmsanmasatiazdulselani
AaMIIMNUNUMIANTUNUE5EN Joenuy uay
muqu‘[swuauwm%ﬂluﬁnL'%ﬂuﬁmmzauﬁ'uu%uw

UYUVBIUADENUNNINENYU

Jaauazismsdnm

Wumsdnmuuunadazing (Cross-
sectional study) EWINLABUNGHMAN DaLHDU
Faay W.@. 2562 Iuﬁm‘%ﬂuﬁﬁﬁqﬁnmagﬂu
T5958umalasaNSWIEIFMID DUIU 12 wid
ﬂaqﬁyuﬁﬁw‘fﬂq%%m’ wazd3uns thudiadie
qf\]misLﬁammﬁﬂﬂsaQﬂﬁamTiﬂlﬁ' 1,720 AU
U5ENSTNIZHUINNG $1UIU 2,280 AU
Lﬁuifmalawqanssuqwmwﬁﬁmummu‘[mqmiwm
nsuAuANlA FaudstauTussondnmnii 4 B
SusTsendnunid 3 1dsnnu 905 au Taawndasile
lumsanwadail Usznaudae

1. MsasanansauiieUsziiusasmmsen
TsanuaunendluinGauuuumagny Mmemaiea



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

qunwmmsﬁﬂwuauwmﬁ uazwqﬁn‘smqwmwwaaﬁn 3eu

35 Modified Kato thick smear™® wazasyaiulivuaunens
iilp Uz ALANNTULTIEETE Modified Kato Katz '
wuutuiinuamsnsagansiiadalsavuaunens
TulseBaus (we.1) wuvagunamsdssilivany
suuszadlsanensihnee (Un.32) wazlsawensd
Tuliidu (Uw.30) 2asnsuaivanlsn n3znss
a3 leglafinasagadedn

2. UWUUFBUDINNITEITIANGHNTINYD
Un3ay Usslnnouuaznaua180utay (Self-
administered questionnaire) wamsumuqu‘[m
nasnTNnsIage® dvdunguiinGeusulsso
Anwnii 4 Besusiseadnnili 3 dodmmutsznaude
Foyamly dwdl 1 dhwuenwd v 8 9o uae
dudi 2 MUNYANTINFUMW 11U 10 48

N1AINI5NIN385550 lun1sITedInsu
msfununNdays dufiunsuszgudmini
aNBITUGY oA s 12 TseBeu fimsasuneiunauy
msefiuny UsslamifazifatudatinFouuas
faen warlviniSsundaeanuannslalunssin
Wunguaiademiesdyanausyu (Verbal consent)
mim%m{lgumaummﬁuuazamswé’aaahqqamsx
vssglunsasTuuhhudaiiadnmngaumwdadg
waeM UL UNYANTINFUMWAIBUU LTI U
HAnwiiumagnaanszaamlinendaiamaiia
35 Modified Kato thick smear l,l,a::sl,uﬁil‘ﬁwu
wendthnza wenSluliaulinsaiuldnensareds
Modified Kato Katz Was3a9zidayaciaadaig
wysonn ldun $osaz Aads gage Mage uaz
AemuEeiy Saeaz 95

=

NANIIFENW
ANBUNNUILTINTIILUNAINLNA 21y LaLIEaU

FUBaURBNITHNLSABUAUNENS
UnSeunguemedgNNdInsIa 1,720 A
daluseaar 75.44 MNUNGEUNIYING 2,280 AU

1] = Vv o YV

wuldwend 27 au (Sewar 1.57) uunledy

Taviuauwens 5 #ile mualagamMweneanyue
sUsmemamweaslinnnaasganssad (mMwi
1) siafiasany de liwnsithnue (Hookworm:
Hw), Tawenslulsdau (Opisthorchis viverrini: Ov),
TawenSudsh (Trichuris trichiura: Tt), (Enterobius
vermicularis: Ev) wazlawendlulidlduinanars
(Echinostoma spp.: Espp) 371111 13, 6, 3, 3 tlaz 1
auETy Banadanumseanuaunensaasaiialy
autdedny da wuldwenSurnvauazwensudsin
U 1 AU wdzWUNUNEEUNE 41D1E 6-8 U 3l
mM3falsnnuaunensy LLazﬁmsmzmﬂgﬂuﬁw%gu
YA 1 faruszondnwnilil 5 (M5 1)
MIN3ENENISAALIARUBUNENSMNTR L5 T oY
1uﬁuﬁ5’mi’mq§%’uﬁuasq‘%uw§
Wndeudulsanuaunedaniiun e
Afmuannuis (fvualilidudesa: 5) anu
mamqmmmsdqﬁaashqqamszaéﬁ%’aﬂazz 75.44
(fvual3lidhnhsasaz 80) wu 2 uis fislenw
maquw‘hqm 78 5080¢ 34.95 (§97579 195 AU/
558 AY) TulseSeunanetay 2 §9nanasinums
fmamsrnumeueui 21 Auismiauisud uay
SANNNNSDHAY 64.66 (GNA5IY 183 AL/283 AL)
TulseSsunanaer 3 FnadUNNUANEATINMS
MmN ﬁuﬁ%’wﬁ'ﬂﬁ%’uﬁ wio livuauwens
ﬁwumﬂﬁqmlﬂim‘%ﬂuvgmmq fa lawensihnue
wazldwenslulsidu mudridu (mwdi 2) msUsiiv
anuguuseemMstiulinenslugans: 1 ndu (Ege
per Gram of feces: EPG) wulsawensihnuaagly
Lﬂmﬁizﬁw‘h (EPG<2,000) @hl,a?wlﬂwma‘hmu
T2 207 a9 (G‘ilwqﬂ 23 W29, §9g 1,058 Wo9) uaz
Isawm%‘lulﬁ'ﬁuagj’[uan*ﬁsxﬁw‘iﬂ (EPG<1,000)
Amasrasiuiuly 84.33 Was ((ﬁl%!ﬂ 23 way,
9990 299 W)
msisziivanazuasngAnssngumMwaaniniey
ngudeiaduindeulussdusulszon
Anwndli 4 Buuslsend@nwiil 3 U 905 A
249



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Prevalence of helminths infection and health behavior among the school students

wenussenailuaaslsaduldus dail

1. mmﬁ'l,f"l'ﬂ’;ﬁ'ﬂswuauwa"l% $uu
8 48 (M3uh 2) Wudh ﬁ'm‘%auﬁmmﬁtf‘”{mﬁ’u
Tsanuaumwens Ao Sauas 84.86 vanlehuanhie
inadaamiaissuzasnenslulifuaideey uas
Fa8ay 83.43 3medinvedaaalasnisly
NANAININ Y Nudie DN wersaeas 90.17

Y a @ a o PR aa v
Fhmndumuny T eaneduinliidulsanensiole

swdvanlanmsiuemsiuguuudiadaiih
a o v a a v

wuudu 9 ashldidulserusunens Saea: 80.77

waznsnurniliarandearaliazaramliidu

Tsanensldidounsaudin sasas 80.22 dauanug

wennumsljudeulvfiguanvausia laun Soeaz
74.48 Yhmsaniadeayuazias q mliladu
Tsavuaunens Sozaz 82.65 Jnvndumeludin

2zatl PN UMITUNISEUINYIlSAUAUNENS L6

wazspzaz 78.56 JilsavuaunendLilaiueSn
v ] o < = v
udazlimamasansanauiniudnle

502\
O N

._r N N i
= a1
F R LR A R
¥ Ld
.f'-‘.‘:j’,, (%
Y =l o
d & L - gt .,'5‘_
¥ ",’l<"y"“ L

2. wadnsanguawlumsujuden S
10 %9 (miwﬁ 3) WeHNISNMIUSLAADIMNST WU
3088y 66.96 anKnuazualinauiudulsed
wazanianauiuaimsilulszirsesas 60.33
influunensiiasas 27.40 uazdasar 64.20 lias
ﬁummsﬁﬂqqmnﬂmﬁvﬁﬂmﬁ@m’suuulu’egn
Jo8as 63.87 Iu'mﬂﬁummsﬁﬂqqmngﬁﬁmmu
Taign wasdasas 53.15 luinsAusmsiiuzenn
iladaT wu wy T ane Fafthuuulign dw
qUaMNEEIUYAAD TP8AE 60.77 FINTBIN
fhusshuileaanuanthu uaslunikdaidadu
AULDILNASS (3D8E 57.24) uazmsiume Jauas
81.33 dwgansvasludniigngadnuuzingu
Wudsedr mindasduareluthasyanguidenau
auiiludszd Sowaz 35.91 dmsumsdiganse
anananIam liwendiunGaudienadulszd
Fagar 49.39 lumwnn UnEeulsznm 2 Tu 3
whiuifimsufdasgndaadulsss anums
deganszludin

~ % o a ' ad v o @ " ¥ aa .
MNAN 1 aﬂ‘i:lmxmxiﬁmgﬁui‘nm?lml‘ﬂ‘ViuauWEﬂﬁVIGliTF\]W‘l_IVI,ﬂVlma\??JEﬂEI 40 "M 983D modified Kato

thick smear (38NMNAMIBDNES A93 (a) Hookworm, (b) Opisthorchis viverrini, (¢) Echinostoma spp.,

(d) Trichuris trichiura, (e) Enterobius vermicularis

250



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564 ANNLNUDIMIAANUBUNENS UaTHRGANTINFUNIWUDNINGEY

[l not to coltect stool
B not detected
I Positive samples

A
S o

MNA 2 MIpszneMIfanuaunenSaunneadlsaSeuludinanaaMnumsmNInTERUNLLAUN 21 Wazdane

SInNUAMENTINMIMIANTURUTIU JIYITHTuasgiuns

P o Vo VoA o ' A a a o
M3 1 FayamluveanguipgNfiaeing NI sza 90838 Kato’s test uazmsfalsanuaumnendeastinGeululsabey
FanalasIMInsEIIAN3Y H1u 1,720 98

@ uniSau  Kato’s M522  G9ANY 95% AUANUBUNEND
wls  amdnwoe NARHA test Toiwu (Semay) CI Hw Tt Ev Ov Espp Hw&Tt
(Sewaz) (Saway)
WA e 1,192 899 882 17 1.11, 9 3 1 3 1 0
(52.27) (98.11) (1.89) 3.01
N 1,088 821 811 10 0.59, 4 0 2 3 0 1
(47.73)  (98.78) (1.22) 2.23
a1g() <6 258 182 182 0 (0.00) 0 0 0 0 0 0
(10.58)  (100.00)
6-8 786 635 621 14 1.21, 8 2 2 2 0 0
(36.92) (97.80) (2.20)  3.67
9-12 1,012 792 781 11 0.70, 5 1 1 3 1 0
(46.05) (98.61) (1.39)  2.47
13-15 224 111 109 2(1.80) 0.22, © 0 0 1 0 1
(6.45)  (98.20) 6.36
Mean=8.99, SD=2.78, Maximum=18, Minimum=3
SEOU RINTAEG 454 320 317 3(0.94) 0.19, 1 0 1 1 0 0
# (70.48)  (99.06) 2.72
Uszondnwn 1 286 242 238 4 (1.65) 0.45, 3 1 0 0 0 0
(84.62)  (98.35) 4.18
Uszondnw 2 284 236 230 6 (2.54) 0.94, 4 1 1 0 0 0
(83.10)  (97.46) 5.45

251



Dis Control J Vol 47 No. 2 Apr - Jun 2021 Prevalence of helminths infection and health behavior among the school students

Mm99 1 dayar luraengueniaiiadiagNaN LA TIANEIB Kato’s test uazmsfalsavuaumnensuaninGeululsadeu
FnalasamswseNaisa S1uu 1,720 g (62)

M un3au  Kato’s M579 @AWY 95% CI FUANUDUNEND
uwls  ausnwue WIBNA  test Tiwy  (Sawaz) Hw Tt Ev Ov Espp Hw&Tt
(50maz) (Sauay)
seau Uszondnw 3 244 206 203 3(1.46) 0.30, O 0 1 2 0 0
i (84.43) (98.54) 4.20
Useondnm 4 244 197 196 1(0.51) 0.01, 0 0 0 0 1 0
(80.74) (99.49) 2.80
Useondnm 5 254 193 187 6 (3.11) 1.15, 3 1 0 2 0 0
(75.98) (96.89) 6.64
Useondnm 6 264 200 198 2 (1.00) 0.12, 2 0 0 0 0 0
(75.76)  (99.00) 3.57
Useudne 1 89 39 39 0 (0.00) - 0 0 0 0 0 0
(43.82) (100.00)
Useudnen 2 79 52 50 2 (3.85) 0.47, 0 0 0 1 0 1
(65.82) (96.15) 13.21
Useudnen 3 82 35 35 0 (0.00) - 0 0 0 0 0 0
(42.68) (100.00)
FRY 2,280 1,720 1,693 27 1.04, 13 3 3 6 1 1

(75.44) (98.43) (1.57)  2.28

i 2 anwiinendulsanueunenslutinGeussausulssondnnii 4 SeszaususlisendnmnUn 3 S1uu 905 318

mﬁNé’tﬁmﬁ'ﬂ‘mwuauwm%wmﬁnFsﬂu 4 (Sawaz) il (3azaz)
1. Aumuny T anedv hlndulsanensio 816 (90.17) 89 (9.83)
2. Aurnilidvdadaligzaavn liulsanenslddauvdaudsh 726 (80.22) 179 (19.78)
3. nwﬁwﬁaé’aﬂaguasﬁwﬂaﬂ 9 ilidulsanuaunens 674 (74.48) 231 (25.52)
4. Tsavuaunendiilanuennmudnzmemnalainduindlusn 194 (21.44) 711 (78.56)
5. wensthnvadnsslaemsludnamuinmia wiu huils Huwh 755 (83.43) 150 (16.57)
6. ﬂmfrﬁmmﬁmn';ﬁé’adauwmwm%slulﬂ'ﬁumﬁ'ﬂaevi 768 (84.86) 137 (15.14)
7. mytuneludinetlastumsunsszunavalsavuaunensle 748 (82.65) 157 (17.35)
8. ﬁummsﬁﬂgqmnLﬁaﬁﬂiﬂmuuﬁvﬂ Tudulsanuaunens 174 (19.23) 731 (80.77)

252



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

qunwmmsﬁﬂwuauwmﬁ uazwqﬁn‘smqwmwwaaﬁn 3eu

M9 3 wpdnssumsufiaewnsnulsanusunendlutinEeuszausulssondnmnin 4 feszauguasandnnii 3

UIU 905 Y

waanssugumwlunsujifouuaninGau sz HUeAss Taivias
(5a8az) (5a8a2) (5a8a2)
1. tiwqﬁmizaﬂué"mnnﬂ%g\i 736 (81.33) 154 (17.02) 15 (1.66)
2. swsesidisaanuanthy 550 (60.77) 337 (37.24) 18 (1.99)
3. andianauiuamsuaz st uie 546 (60.33) 337 (37.24) 22 (2.43)
4. ﬁummsﬁﬂ‘mmﬂmfﬁmLnﬁmwmmulﬂqﬂ 76 (8.40) 248 (27.40) 581 (64.20)
5. ﬁumms*‘?‘ﬂ‘gqmnLﬁaﬁmimulﬂqﬂ 58 (6.41) 366 (40.44) 481 (53.15)
6. ﬁummsﬁﬂ‘gqmngﬁﬁmLmulu’&;n 84 (9.28) 243 (26.85) 578 (63.87)
7. aasinuasea lainauiu 606 (66.96) 261 (28.84) 38 (4.20)
8. aaLaunnaUaw 343 (37.90) 518 (57.24) 44 (4.86)
9. H@INITOTIIMN [nUBUNENS 447 (49.39) 376 (41.55) 82 (9.06)
10. Lﬁaﬁmﬁudwﬂuﬂwzqw@uﬁhna‘u 325 (35.91) 259 (28.62) 321 (35.47)

wanawme dedadiavasuuuaauay Mesuluaeaul “livwe” madennmsliiiagduniagunsallvifansaw

. v
aumaule

a e
A1

nMsAnwIANNENIBIlIANUBUNE S
wodnssngaawlunguiniSeuaulasenswmu
Wnuazienruludunsnums maunszsas
NNMIATAMN LA WENT WURMSAALSAUDUNENS
(Spwar 1.57) Auwilduaass nnmsanwlud
W.¢. 2561 (5p8az 3.78) U w.6. 2560 (Soeas 4.43)
waztl .6, 2559 (5089 6.47)® TamuLHY NWA.
o 4 £ <[ o ‘1 1T a v o« (2_3)

wazaednsauNeglanmviue luiusaaas 5
Wuxaannmsidiivnuadaaiiies laslisnuyaue
msnssnglulsaGaunnui uasnugeludwie

a s & & ~
F5uns Fadluiuimeuauuasneanssy e
Hnnwumsssunazaddsanuaunesgeluiuile
dy L~ = 3 7 S [

131508 LML AUTIANINFNNUS A US N BN
RmMans"? nigadenNNIuiagNsuaglng
wraaiIMIaNUNg " waswuUnSEuRE
fioamsfalsanuaunendannnluinideunds
Taawmzwensthnee (Seea: 1.17, 58892 0.52)
swmaadumwnzinGaunedulvgingeuay
Y30INNINTINNAIFNHFIUNNINND 5INDIMSLF 1A
ANNFzDINNRaNI JNlamanalasuwensazly

whimilale® gy 6-12 U fimsfialsanuau
wendihnaaxnniinguengdug drumsialan
wendlulaidy ffadumsialsauhiunawemns
waztwAnd nszangluifaunndreny (6-15 U)
oilasnnansnanadisdiaanuiiuagoauiun
gurudaufidsnadongdnssumauilae il
Temadalsawendlulaiaulalivanaedu™ uaz
ANNTULTIYBIMIAaLsArUBUNENS Wulsanend
mﬂwaagﬂul,ﬂm*ﬁixﬁw‘iw (EPG<2,000) finagnad
Frunuly 207 Was (23-1,058 Wad) wazlsawens
11J13J”§1"1Jag'1mﬂmsﬁszé'm5i'1 (EPG<1,000) @iaag
apsiuld 84.33 Was (23-299 Wae) udiile
fnsandeinnuldwensiosamuguiunayaaa
Auginigdn dnsnumsdnmn® T szyduainy
WiBeEieImIngIan1ssne wazludeeiu
azanansanduaitiug fananssudaguam 1wy
amzlafione masniaumasyionnd dudu nms
AnwaIuAnNTuarNg@nIsnguIwLigafy
Tsavuauwendlunguinideussdutulszonfnm
U 4 Bedusisendnn®il 3 wuh Senwlunosi

6 (Sewar 80 Bull) udwgdnssulumsujiaem
253



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Prevalence of helminths infection and health behavior among the school students

ganaslsutlasuun lalvianuwmanzanluns
Jastulsavuaunens lagnwiznisdiganss
asranansaam lawens Ufuaidudszsias
3080 49.39 FWFDAAFBINUAIINATOUAYN
2BBNIINITFIRIN LA LutnTeusEay
AUNSENANIN NG S088% 50.40 zNHAGD
anngnililiaunsaszynisialsauazyiia
RUAUNENS linSaule sadinanamsan lUsunsy
WwsnmanzantianIuanlsanuauneszie
manu 1 wagldanudmamnumsldenarawend
d' 1 U I a 1 3 .s} 4 a va
wandlaindulsawenduinmu Faasljud ow
PUNALBLILHZIA UM VU TEMUN ERENSIAN
v v ¥ ¥ o .
ganulduaziaznudesainen laeawg Praziquan-—
tel "2 BnNsdeIINYaangAnsInmMsuslaauasay
o A 1 e va g ° VoA
aumﬂmuqﬂﬂaﬂuﬂgumﬂuﬂism LAZHABLIDN YN
Vo oy a A a a
Tivsuwdeunginssy Tamanaziio lsavuaunens
Fuazihlugmaszunalugaaulad™ 2 lumenauiy
v o P a ] o (23-24) o
mnINEeulngAnIINguMWIRIZEN wasH
AMSANHIYAIUTNINUSUNLINS DNLNNLAN 12U
Tausssumauiloa amwiagerde (dwvsala
4 4 Id 1 ] v
98) (Wueu asdudugelimsauaulsavuau
WeNSTUNALTIULALLENITU AINLHY ANG. LA
Usednduaneagadiy

agﬂ

k4 al L4 =

FNANNNYNYBILIANUBUNENS LUTinIFen
Tasamswauanuazienguludunsiueis
& Ao o A g a s & 1o )
WUNTIIAYFITNG wazg3uns ne 12 uvs i lvdnau
deamumsailunguiiniGaumme ualhasiivin i
~ ' VoA o X
NanavasNaatilay (U w.@. 2559-2561) weieN
numsaanensihnue waswensluliou Taawmwe
msasanviInnuldnendneynna nelawens
1hn2a 1,058 Was wazlinensluliiau 299 Waq
798305 1 N3 Fanaaaeniatd unuauwens
NikanIENUAaguAINGY UsenaunuiniSeudaidl
NOANTINNIFLNRALSABUBUNEIT INNUBNSWE
254

Javamadann 39a358n15tl15ENet aeny
PR N I e w M
massualugury Nalluilissduanzyivele
MiiumsInfanssnauaINaNNg it uinGeu
NNZNEU HmsutinGaunfalsaruaunensmtiums
audguthuaesziniuuneaNGautuknases
] < S o ' v
Nguatdn wastiuiegganssngUnasaelu
AaFFauaANNGN Tagliidmihnassage
FINAUAIAAMUNADE NG BLUBY TINTNNITIAT
TUsunTUNHUINANTINFUNINNANIEFNNIN
uSUNNTY LNDANNITMIARLSANUUNENS A B LU
_\ _—\
aeanssndssna
Ay AnEI2aTaUAMANEATLTUTEY
TulasamMsnseEesy N9 12 wrid NaefIAuUMS
M3I0TEIUNBUAUN 21 YaINTEaSITug luNun
1WA NNFLAINAIUMTUSLEIUIIY F0IUN
Tumsdrlivnumesny waziiniSaunlvdays
de o o - P
nhanaemsanluasil

L@NFIIDNDI

1. World Health Organization. Soil-transmitted
helminth infections. Key facts [Internet]. 2019
[cited 2019 Jul 22]. Available from: https://
www.who.int/news-room/fact-sheets/detail /
soil-transmitted-helminth-infections

2. Division of Communicable Diseases. Operational
guidelines for the project helminth control under
H.R.H. Princess Maha Chakri Sirindhorn’s
project. Nonthaburi: Division of Communicable
Diseases; 2019. (in Thai)

3. World Health Organization. Helminth control in
school age children: a guide for managers of
control programmes. 2" ed [Internet]. 2011
[cited 2019 Feb 10]. Available from: https://
apps.who.int/iris/bitstream/han-

dle/10665/44671/9789241548267_eng.pdf



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

qunwmmsﬁﬂwuauwmﬁ uazwqﬁn‘smqwmwwaaﬁn 3eu

4. Padchasuwan N, Banchonhattakit P, Kaewpitoon

N, Rattanapitoon N. Health literacy associated
with liver fluke prevention and control among
secondary school students in Northeast Thailand.
Suranaree Journal of Science and Technology.
2018;25(3):307-18. (in Thai)

. Suwansaksri J, Garnngarndee U, Wiwanitkit V,
Soogarun S. Study of factors influencing intestinal
parasitic infections in a rural community in
northeastern Thailand. Southeast Asian Journal
of Tropical Medicine and Public Health.
2003;34(2):94-17.

. Office of Disease Prevention and Control,

Region 9 Nakhon Ratchasima. Report of the

prevalence of helminthiasis among students
under the Royal project 2016-2018 in the
Regional Health 9. Nakhon Ratchasima: Office
of Disease Prevention and Control, Region 9
Nakhon Ratchasima; 2018. (in Thai)

. Sripa B, Tangkawattana S, Sangnikul T. The Lawa
model: A sustainable, integrated opisthorchiasis
control program using the Eco Health approach
in the Lawa Lake region of Thailand. Parasitol Int
[Internet]. 2017 [cited 2019 Feb 15];66(4):346-
54. Available from: https://doi.org/10.1016/j.
parint.2016.11.013

. Gordon CA, Kurscheid J, Jones MK, Gray DIJ,
McManus DP. Soil-transmitted helminths in
tropical Australia and Asia. Trop Med Infect Dis
[Internet]. 2017 [cited 2019 Feb 14];2(4):56.
Available from: https://doi.org/10.3390/trop-

icalmed2040056

. Ketema H, Hordofa AB, Mekonnen Z. Preva-

lence of Necator americanus infection and risk
factors among school-age children in Mirab

Abaya District, South Ethiopia. Asian Pac J Trop

10.

11.

12.

13.

14.

15.

16.

Dis. 2015;5(5):362-8.

Martin LK, Beaver PC. Evaluation of Kato
thick-smear technique for quantitative diagnosis
of helminth infections. The American Journal of
Tropical Medicine and Hygiene. 1968;17(3)
:382-91.

Katz N, Chaves A, Pellegrino J. A simple device
for quantitative stool thick-smear technique in
Schistosomiasis mansoni. Journal of the Institute
of Tropical Medicine of Sao Paulo. 1972;14(6)
1397-400.

Sajjavattana T, Sungkhabut W. Spatial distribution
and risk behaviors of parasitic helminth Infection
among students in the schools under the Border
Patrol Police Sub-division 21. Journal of Health
Science Research. 2016;10(4):394-401. (in
Thai)

Silver ZA, Kaliappan SP, Samuel P, Venugopal
S, Kang G, Sarkar R, et al. Geographical distri-
bution of soil transmitted helminths and the
effects of community type in South Asia and
South East Asia-A systematic review. PLOS
Negl Trop Dis. 2018;12(1):e0006153.
Cardinale V, Bragazzi MC, Carpino G, Matteo
SD, Overi D, Nevi L, Gaudio E, Alvaro D.
Intrahepatic cholangiocarcinoma: review and
update. Hepatoma Res. 2018;4:20.

Salama RA, Labib MR. Prevalence of anemia
among informal primary school children:
a community based study in rural upper Egypt.
Evidence Based Public Health. 2016;13(1):
el1567-1-17.

Sripa B, Kaewkes S, Sithithaworn P, Mairiang
E, Laha T, Smout M, et al. Liver fluke induces
cholangiocarcinoma. PLOS Medicine [Internet].

2007 [cited 2019 Jan 2];4(7):e201. Available
255



Dis Control J Vol 47 No. 2 Apr - Jun 2021

Prevalence of helminths infection and health behavior among the school students

17.

18.

19.

from: https://doi.org/10.1371/journal.pmed.
0040201

Iftikhal A. The effects of applying protection
motivation theory in term of disease prevention
behaviors liver fluke in grade Ban Nong Hoi
School, Muang District, Sakon Nakhon Province.
Journal of the office of PDC 7 Khon Kaen.
2017;24(3):75-87. (in Thai)

Kongsila P, Saensak S, Thanasai J. Effects of a
program to prevent opisthorchiasis on knowl-
edgeand perceptions of health in the risk group.
Journal of Health Science Research [Internet].
2016 [cited 2019 Jul 26];10(2):19-28.
Available
index.php/ JHR /article/view /73966 (in Thai)
Adegnika AA, Zinsou JF, Issifou S, Ateba-Ngoa

from: https://he01.tci-thaijo.org/

U, Kassa RF, Feugap EN, et al. Randomized,
Controlled, Assessor-blind clinical trial to assess
the efficacy of single versus repeated dose
Albendazole to treat Ascaris lumbricoides,
Trichuris trichiura, and Hookworm infection.
Antimicrob Agents Chemother [Internet]. 2014
[cited 2019 Jul 3];58(5):2535-40. Available

from: https://doi.org/10.1128/AAC.01317-13

20.Rosenthal PJ. Clinical pharmacology of the

anthelmintic drugs. In: Katzung BG, Trevor AJ.
Basic and clinical pharmacology. 13" ed. New

York: McGraw-Hill Education; 2012. p. 908-17

256

21.

22

23.

24.

Gyorkos TW, Maheu-Giroux M, Blouin B,
Casapia M. Impact of health education on
soil-transmitted helminth infections in school-
children of the Peruvian Amazon: A cluster-
randomized controlled trial. PLOS Neglected
Tropical Diseases [Internet]. 2013 [cited 2019
Feb 10];7(9):€2397. Available from: https://
doi.org/10.1371/journal.pntd.0002397

.Sota C, Sithithawo P, Duangsong R, Three-Ost

N. Effectiveness of health education media
(handbook and VCD) for Ov preventing on
primary school students. KKU Research Journal.
2011;16(7):809-910. (in Thai)

Deeprom C, Sirisuwan P. Prevention behaviors
of the liver fluke among screened people for
liver fluke in Bansonghong, Rongkham sub-
district, Rongkham district, Kalasin province.
KKU Journal for Public Health Research.
2018;11(1):28-37. (in Thai)

Namkhot P, Kamsa-ard S, Laopaiboon M,
Kamsa-ard S, Banchonhattakit P. Effectiveness
of health education methods for preventing liver
fluke infection. Srinagarind Medical Journal.

2017;32(4):379-88. (in Thai)



|nnsmsmu@u‘[sﬂ Uit 47 ativil 2 w.e. - f.9. 2564 Dis Control J Vol 47 No. 2 Apr - Jun 2021

Hnusaunu Original Article
wqﬁn'ﬁmuaxﬂﬁﬂmmﬂwqﬁﬂs'smmiwﬁntﬁﬂaﬂﬁ'uqﬁﬁaaaﬂuﬁm
YauinFouduisondnuneaudy sunatias Sansatoum
Behavior and factors predicting secondhand smoke avoidance behavior at home

among junior high school students, Mueang district, Chainat province

qmumﬁ'ggw WaEUIM Boonchanuttha Pongpreecha
v 0w o L
ym3ad $nUseans Jutarat Rakprasit
ﬂm&ﬂ‘lﬁﬁm@lﬂ‘lﬂm{ N INGIDYULTADS Faculty of Public Health, Naresuan University

DOI: 10.14456/dcj.2021.23
Received: July 1, 2020 | Revised: September 30, 2020 | Accepted: October 14, 2020

UNANEd

wanmsuazingussasd : wanssmunnmsduiaaiuyviiesadlunguisuiuinnudiudn
dmansznudagumwiasiisanudssdumsduingumihlvg wodnssumswanidssaiuyviiodes
Tuthufiunumadalungaiaqulumstiasfumsdudaaiuyniiosss madnmiliingussasdiiladnm
wodnssumandnidesaiuyriiiasasluthunssiiademmenginssumavandssafuyviiaaasluthy
sainGeuiuisendnmaoudu sunafies Siwiaduum Bmsdnwn : madnweiililumsdnm
Bedhmamadan nqudatsdainGeutulsandnmaaudu S 208 au fidudaaiuyritadas
Tuthu hununwdayaleglduuudaumuuazienzitayamesdfidassannuazadminnzimoaoas
Baduuuunrgas amsdnen : wuh mezuuuwgAnssumananidssaiuyvdiadeduthumis 23.14
AzuuY (SD=3.71) deagluszauthunan MIlasuuNaHUaYUIINATIUAT ([5=0.508, p<0.001)
mi%’ugymmmmmalumswﬁﬂLﬁmﬂi'qu%f'ﬁaaamammm ([5=0.104, p=0.049) uaszazIaly
msﬁ'uﬁaﬂi'uwéﬁaam ([3=0.110,p=0.031) ﬁmmé’uﬁuﬁmmamﬁ'quanﬁwﬁm?{ﬂmiﬂqw%ﬁaam
Tuthuathsiideddameada Tasaansosuduinnswgdnssumanidesniuyviiodas Id3asas 40.00
(R?=0.400, p<0.001) Hatauaiis : iihsnuiigdasmsimsmiiiumsiiiodussumssudanumanse
Tumsndnidssaiuyniiiades wasaiuayudanssuiidussuliidousaivayunnasauadh e
msudesaaniewgdnssumandnidesafuyviiiasasluthulinngy

T va

Aadaginug : yyzainy WEUTN BL4@ : nutt_napp@hotmail.com

Abstract

Background and objectives: Secondhand smoke (SHS) exposure is known to affect adolescents’
health and increases the likelihood of becoming new smokers. Secondhand smoke avoidance behavior at home
indicates an important practice among adolescents in protecting themselves from SHS exposure. This study

257



Dis Control J Vol 47 No. 2 Apr - Jun 2021 Behavior and factors predicting secondhand smoke avoidance behavior in home

aimed to examine secondhand smoke avoidance behavior and factors predicting secondhand smoke avoidance
behavior at home among junior high school students, Mueang district, Chainat province. Methods: This study
was a cross-sectional study. The samples were 298 junior high school students who had been exposed to
SHS at home. Data were collected using a questionnaire and were analyzed using descriptive statistics and
Multiple Linear Regression. Results: The result showed that the mean of secondhand smoke avoidance
behavior score at home was 23.14 (SD=3.71), at the medium level. Family support ([3=0.508, p<0.001),
perceived self-efficacy of secondhand smoke avoidance ([3=0.104, p=0.049), and exposure time to SHS
([3=0.1 10, p=0.031) were significantly positively correlated with secondhand smoke avoidance behavior at
home. The factors were accounted for 40.00% of secondhand smoke avoidance behavior (R’=0.400,
p<0.001). Suggestions: The relevant agencies should encourage perceived self-efficacy of secondhand smoke

avoidance in adolescents and promote family support at home in order to increase secondhand smoke

avoidance behavior among adolescents.
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Abstract

The objective of this quasi-experimental research with control group repeated measurement was to
examine the effect of the program on promoting the intention of not drinking alcohol by applying theories of
planned behavior among the 10th grade students in Kongkrailat district, Sukhothai province. The samples
were divided into 2 groups including 30 participants of the control group and 30 participants of the
experimental group and were selected by the stratified sampling technique based on the qualifications
specified in the selection criteria. The experimental group received a program for promoting the intention of
not drinking alcohol by applying the theories of planned behavior, which included educational activities about
alcohol consumption and its effects, establishing negative attitudes towards alcohol drinking habits, raising
awareness, creating beliefs, providing support, building pressure, and creating motivation from those around
them. Important reference groups will influence decisions and play an important role in helping them to achieve
rejection skills. Cognitive ability to control alcohol drinking behavior was achieved and observed through
various activities consisting of lectures, group discussions, role-play techniques, and social media prompts.
Two-time follow-up measurements were before, immediately after the intervention, and 12 weeks after
intervention program, while the control group received normal teaching. Data analysis included descriptive
statistics with mean, percentage, standard deviation, and repeated measurement of variance to examine the
effects of the program. The results indicated that after receiving the program after 12 weeks, the experimental
group had a mean score of the intention of not drinking alcohol higher than that of the control group with
statistical significance of 0.05. The experimental group had a mean score of alcohol drinking behavior
significantly lower than the control group. The experimental group had a mean score of the intention of not
drinking alcohol after the 12-week intervention higher than that before participating in the program, and
higher than that of immediately after the experiment with a statistical significance of 0.05. However, the
mean scores of alcohol drinking behaviors of the experimental group before, immediately after receiving the
intervention and 12 weeks after participating in the program were not statistically significantly different. The
results of the study are of benefit to those who are involved in applying the program to develop specific
activities in combination with interpersonal and group or community-based theories by giving the families
and school an opportunity to take part in the program. Programs should be designed to be adapted to a low
level or directed towards non-routine behaviors.
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Abstract

Background: The perception and opinions of 587 village health volunteers, health officers in 7
sub~-districts in 4 provinces in 4 regions on using blood pressure measurement device which can record and
submit the blood pressure value via internet of things technology during November-December 2020. Results
Most health volunteers were female (839%). The mean age was 54.8 years old (SD=10.0). 53.3% have
highest educational level of primary school level or lower. 85.3% were farmer, general contractor, or no
career. 57.2% work as health volunteer longer than 10 years. 94% have been trained how to use blood
pressure measurement device. 60% of villages own only 1 blood pressure measurement device, which was
not enough. According to focus group interview, blood pressure measurement device was needed for annual
blood pressure screening and home visit for elderly, disable person, and patient with chronic illness. Having
a blood pressure monitor is the power that makes the target group trusts the health volunteers. The data
security was concerned if ID card is applied in measurement. Some health volunteers accepted and support
digital technology for record and report; however, its complexity may be not fit with elderly. Conclusion
One-third of health volunteer was elderly. More than half has low education level and do not have smart
phone with internet. Basically, smartphone was used for only general phone calling purpose, not surfing
internet. The health volunteer currently was not ready for using blood pressure measurement device
connectable with internet for data recording and reporting purpose. Reducing the role and importance of health
volunteer according to the coming of self-operated blood pressure measurement device were in concern.
The trend of using internet technology is increasing in adult and elderly, so improving digital skill among

health volunteer is necessary and possible.
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Abstract

Diabetes has been a primary challenge for public health. Most of the patients, especially the elderly,
are unable to control the blood sugar levels, which intensifies the chance for the development of other
interfering diseases. This study investigates factors associated with poor glycaemic control among elderly
patients with type 2 diabetes mellitus in Yasothon Province. The primary data were obtained from the 4 3-file
standard datasets of Yasothon Province in 2019. A matched case-control study was exploited for this research.
The case group consisted of elderly patients with type 2 diabetes, who had poor glycemic control (HbA1C>7
mg/dL). Each case was matched to one control, who was a patient with type 2 diabetes, of the same sex and
age, and could control the blood sugar level (HbA1C<7 mg/dL). A total of 330 matched case-control pairs
were included in the study. Data were subsequently analyzed using multivariable conditional logistic regression
analysis, and correlations are presented with adjusted odds ratios (ORadj) and 95% confidence intervals (95% CI).
The study found that most of the two groups were 68.2% female, and most of them were aged between 60~
69 years, 57.6%. 67.4% had overweight, 54.5% had normal waist circumference length and 65.6% had
the condition of diabetes less than 10 years. By multivariable conditional logistic regression analysis, factors
significantly associated with poor glycemic control were having had diabetes for >10 years (ORadj=2.19,
95% CI=1.52-3.17), having excessive levels of low-density lipoprotein cholesterol (ORadj=2.30, 95%
CI=1.45-3.67) and consuming alcohol (ORadj=1.57, 95% CI=1.13-3.18). It is accordingly advised that
an integrative method of health promotion be exercised along with adjusting the habitual behavior of con-
suming alcohol. Moreover, patients, especially those, who have suffered with diabetes for many years, should
be advised to have regular cholesterol checks and to follow other medication practices.
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Abstract

The purpose of this study “The evaluation of NCD Clinic Plus in 2019, Health Region 5 Under
in Public Hospitals under Ministry of Public Health” had the objective toevaluate Context, Input, Process
and Output of the project according to Stufflebeam’s CIPP Assessment Model. Data and Information were
collected by questionnaires which were given to 2 groups, 219 sample, consisting of a team NCD Clinic Plus
Quality Evaluators in 2019, 7 person, and groups of NCD Clinic Plus Quality Participants from public
hospitals under Health Region 5, 212 persons from May 1, 2019 to June 28, 2019. The analysis was based
on the results of statistical methods by using Weighted Averages, Standard Deviation, Frequency and
Percentage, For Open-Ended questions, analyzed based on Content Analysis and Analytic Induction can be
summarized as follows: the overall project evaluation after all operations is at a High level which ranked in
order from highest to lowest, as Product (X=4.61, SD=0.533) with the highest mean, followed by Context
(X=4.40, SD=0.525) Process (X=4.34, SD=0.536) and Input (X=3.54, SD=0.763). In order to NCD
Clinic Plus Quality Participants, the overall project evaluation after all operations is at high level which can
be ranked in order from highest to lowest, as Context (X=4.17, SD=0.580), having the highest mean,
followed by Product (X=4.06, SD=0.555), Process (X=3.87, SD=0.566), and Input (X=3.79, SD=0.642).
The results of The evaluation of the NCD Clinic Plus of Public Health Facilities of health Region 5 under the
Ministry of Public Health in 2019 Project, are outstanding in many areas, such as the implementation of the
project created good tracing characteristics, assessed the person who responsible of the chronic non-commu-
nicable diseases work and the atmosphere of the quality assessment was friendly from the excellent assess-
ment of Empowerment. The quality should be maintained. At the same time, plans should be made to close

the problem gap on issues to cover the lowest evaluation in each area as well.
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mma@'ﬁwuﬁ’ cdn50 lade BN : samart_jai@cmru.ac.th

Abstract

The purposes of this mixed methods research were to study health impact of off-season longan
production on farmers and predicting factors affecting farmers’ health as well as to develop a guideline on
resolving the health impact of off-season longan production. The sample of this research were 303 farmers
who live in Ban Hong district, Lamphun province and 12 stakeholders. The data were collected through
questionnaires, non-structured interview, and stakeholder participatory workshop. Data were analyzed by

descriptive statistics, multiple linear regression analysis and content analysis. The results indicated that health
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impact of off-season longan production was high (mean=3.9). However, size of off-season longan planta-
tion (2019-2020) and biological substance used by farmer were significantly positively and negatively
correlated with the health impact (p-value<0.001 and <0.001, respectively). The stakeholders have made
recommendations to support the biological substance utilization activity and the perception of ergonomic

activity, to create a migrant worker management system and to promote new agricultural innovation perception.
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msisadiiliiiaguasad il dnmiadefiieanuduiusuazaansanennsalngdinssumsld
st ImMwepnEasns Tuduanouse sunanslnsane Amiaglare lealdmsguuuuniangy (cluster
sampling) 147U 279 AU e3asiiailld Ao wuudaumu Tinnsidayadeadfidewssnn Sasas minas
drudesunesmu Mimgausrgege uasmslinnzioaooswuuuiuaay wamsanmnenuduius
wuh emadiimduriiowssismsldnsamn malddumstamwndanldviaingavlumamasinmw
nadmhiimainees msfiunashmbenstimundanldviaiagivlumehmsthmw msfiunas
Sudanandannmsldmstamn maigudmsideudifndunsiimu msldfumuunhraaiauthunde
iy msldfumsdaadunndmhiimanees mathausy Ussga gou dusnmsldmsdamn uaz
fusznauawinuasns fanuduiusiFanniunginssumsldamsihmm sdfided dgmeadafssau
0.05 dhuthisiifsnnalumsiinswginssumsldnsiimm Idud msfigudmaidaudifenduasmm
msldsuanstimunsanldniaiagivlumsldmstimwannidmmhiinsinees mslddudmuusiaes
diauthuvdaigury wasfussnauadwinuasns Fmdudiwarmliifamswadsuulomginssu
misldmstmmanndsdulasmansaingld Sosas 21.9

v Ya a 4

- o a < =
mﬂmaguwuﬁ’ TWUNNE DUNOND aLNa : noknaja28@gmail.com

Abstract

This is a descriptive study of the factors associated with and predictive of farmers’ behavior on the
use biological substances. The sample group consisted of 279 farmers from Kok-rat sub-district, Kongkrairat
district, Sukhothai province, who were included into the study using a cluster sampling method. Data were
collected by questionnaires and data analysis by descriptive statistics, which includes percentage, mean, stan—

dard deviation, minimum, maximum, and stepwise multiple regression analysis. The study found that

323
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knowledge of the type and method of using biological substances, receiving ready-to-use biological or raw
materials for making biological substances from agricultural officers, the availability of ready-to-use
biological substances or raw materials for biological substance production, and having an agricultural market
for biological products are perceived as positive factors by farmers. Having a biological substances learning
center and being able to get advice from neighbors or community leaders are also seen as positive factors.
Being promoted by agricultural officers, attendance of meetings or seminars about the use biological
substances and related occupations are important motivators. All these factors together have a positive
relationship with the behavior toward using biological substances with statistical significance at the level of
0.05. The factors that have the power to predict the behavior toward using biological substances are the
presence of a biological learning center, receiving of ready-to-use biological substances or the raw materials
for making biological substances from agricultural officers. The availability of advice from neighbors or
community leaders and agricultural workers have a strong influence on the behavior of farmers and agricultural

workers. Together they have resulted in more changes in behavior toward the use of biological substances,

which can be predicted at 21.9 percent.
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Abstract

The objective of this cross-sectional study is to investigate the amount of fruit and vegetable
consumption, preventive behaviors against the introduction of organophosphate and carbamate residues in
vegetables and fruits into the body, and university students’ cholinesterase level in serum in the selected
university in southern Thailand. The total sample is 382 people. Study tools included a questionnaire for
collecting general information, a questionnaire on the behaviors to prevent the introduction of pesticide
residues in fruits and vegetables into the body (CVI=0.85 and Cronbach’s alpha coefficient=0.98), and
serum cholinesterase level tests using reactive paper. The data was collected by accidental sampling from the
students who dined in the cafeteria in the university and the data were analyzed on the SPSS program by
using statistics, which included percentage, mean, standard deviation, chi-square, and odds ratio. The results
of this research shown that the quantity of samples separated by gender, female 50.26%, and male 49.74%:;
the average age is 19.97+2.36 years old; average vegetable consumption is 2.09+1.48 ladles/day; and fruit
consumption is 2.18+1.45 handfuls/day. 54.71% of students were found to have serum chemical residues
at the safe level. The samples who did not wash the fruits and vegetables by having the running water flow
through them, using the Baking soda (NaHCO3) solution to cleanse them, and not peeling them before
eating are 1.56, 1.45, and 2.44 times more likely to have an unsafe level of serum Choline Esterase than
those who practices the three cleaning methods mentioned earlier, respectively. However, that risk has no
statistically significant difference. Moreover, this research found that each behavior of fruits and vegetables
cleaning for to prevent ingestion of chemicals into the body has no specific relations to Choline Esterase
enzyme level in serum. Based on the findings, people should be encouraged to use multiple ways to get rid
of Organophosphate and Carbamate from fruits and vegetables. These recommended methods include use of
baking soda soaking and rinsing fruits and vegetable by running water, and peeling them off before eating to
prevent those chemical leftover in the body system. In addition, farmers should also be educated and encour-
aged to reduce chemical use in the production process in order to reduce the chemical leftover on the soil

surface and in the tissues of fruits and vegetables.
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Abstract

The purpose of this quantitative method research was to study the level health literacy and behavior
disease mosquitoes borne Disease Prevention of people in Pathum Thani province. The samples were 395
selected by using mulfistage sampling. The data was use Health Literacy behavior disease mosquitoesborne
Disease Prevention questionnaire and survey form of Aedes spp. Larva. Data was analyzed by descriptive
statistics Frequency, average, standard deviation. The results of studies showed that the people have health
literacy behavior disease mosquitoes—borne Disease Prevention moderate level 47.59%, access skill was
moderate level 38.99%, communication skill was high level 43.299%, media literacy was high level 78.99%
and seffmanagement had high level 52.91%. Pass more 80% score had functional health literacy 34.18%,
Interactive health literacy 48.35% and critical health literacy 52.919%. Behavior for Mosquito—borne Disease
Prevention 68.85%. The suggestion advocate health literacy focus on data access in the inquiry and searching
for information on disease prevention of Aedes aegypti. Interpersonal communication skills, listening,
summary of content Exchanging ideas with neighbors in managing the environment in the community Including
allocating time to look after their own homes In order to eliminate mosquito breeding places, especially

garbage, both in and around the house, exploration and clear up of Aedes aegypti in home has a continuous

behavior.
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Abstract
This study investigates the factors associated with the successful implementation of the “chronic
kidney disease clinic (CKD clinic)” in the hospitals and also identify the appropriate implementation models

of the “CKD clinic” as the policy guidelines for the provision of effective treatments to patients with
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chronic kidney disease. The assessment is divided into 3 parts: a) the evaluations of the treatment of
chronic kidney disease conducted in 79 hospitals; b) the assessment of behaviors related to food consumption
and drug use among 427 chronic kidney disease patients in hospitals; and c¢) the identification of factors
affecting the success of the operation “CKD clinic”. The study was conducted from February to September
2019. Data were analyzed using basic statistical methods and multiple regression analysis. The results show
that the CKD clinics with clear treatment plans were associated with the reduction of the stage of the kidney
disease among these patients (p-value<0.05). In addition, providing additional services from the regular
services provided by the Ministry of Public Health is another option to help patients to reduce the progression
of renal insufficiency, such as proactive integration of community services, establishment of Rak tai (kidney
care) community or organizing community activities for groups that cannot control estimated glomerular
filtration rate (eGFR) values. Although most hospitals had policy directions and clear purpose to establish
the CKD clinic, 60.8% of them had insufficient budget. Therefore, supporting various resources including
budgets along with issuing policies will support the hospitals to operate more efficiently services in the CKD
clinics.
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Abstract

Palliative care for end-stage renal disease patients who refused dialysis is lacking in patients’
understanding of non-medical dimensions. In order to achieve a holistic goal, this study aimed to understand
patients’ self-care and the relevant context. A qualitative study was conducted based on semi-structured
in—-depth interviews and non-participatory observation with 40 end-stage renal disease patients who refused

dialysis in Renal Disease Center at Uttaradit Hospital during March to September 2019. These data were
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examined using content analysis. The results revealed that most patients could perceive their health status.
They understood and took care of themselves in terms of physical, emotion, drug use, diet control and
management with effortless complications. The internal factors influencing self-care were physical condition,
emotional state, understanding of disease and care, illness representations, experiences and beliefs. The
external factors included caregivers, family supports, socio—economic status, health facility and channels for
information perception. Therefore, the multidisciplinary team should understand the patients in all dimensions,
develop good patient-team relationship, give appropriate and clear suggestions according to the context,

promote the use of social media and involve their family to participate in the treatment plans to promote

self-care and improve quality of life.
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Abstract

The Situation Awareness Team (SAT), Department of Disease Control, was notified by the Office
of Disease Prevention and Control, Region 11 Nakhon Si Thammarat (ODPC 11) on 7 March 2020 that
two workers died after dredging mud in one artesian well in Bang Khan District, Nakhon Si Thammarat
Province. The Division of Occupational and Environmental Diseases, the ODPC 11 and Nakhon Si Thammarat
Public Health Office jointly investigated the incident on 12 March 2020. The objectives were to verify the
diagnosis, describe the incident, identify the potential risk and provide the control measures. We reviewed
medical records and forensic records and interviewed the witnesses and doctors. We surveyed at incident scene
and measured gases including oxygen, carbon monoxide, hydrogen sulfide and methane at different depths in
the incident and nearby wells. The data were analyzed using descriptive statistics (frequency). The oxygen
and other toxic gas levels were measured as % by volume and part per million (ppm), respectively.
We found five people exposed to the well and two of them died. The first death was the victim who entered
the well and the second death was a rescuer. Both of them did not wear personal protection equipment for
working in confined space. The causes of both deaths were hypoxia and drowning, respectively. We detected
that the level of oxygen was below the standard level and no other toxic gases were found. The fatalities
were suspected death in the confined space. Causes of deaths were likely due to the hypoxia. Lack of
personal protective equipment and delayed assistance due to lack of rescue equipment are critical issues.
Therefore, measures should be emphasized on health education, increased awareness and preparing rescue

equipment before working in confined space.

Correspondence: Sutatip Buranasatitnon E-mail: sutatip-bu@hotmail.com
ﬁ'lﬁ’lﬁ'i]]u Keywords

MIgauaIYy, ﬁa”ummﬂ, L?Iﬂ?ﬁm, investigation, confined space, death,
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Abstract

The aims of this study were to confirm the diagnosis and outbreak, describe epidemiology of the
outbreak, and implement control measures for hypokalemia among inmates at one prison in Chiang Mai
Province. The study was conducted during May-June 2019 which included descriptive study, matched
case-control study, environmental study, and laboratory study. Among 1358 inmates, there were 145
patients by case definition. The attack rates were 11.92% in males and 3.83% in females. The age ranged
between 18 - 75 years old, with an average age of 39 years old. Most of them had weakness in limbs and
fatigue. The study showed a possible continuous common source. The matched case-control study showed
that hypokalemia was not significantly associated with hyperthyroid, hypomagnesaemia, renal potassium loss,
number of meals per day, consumption of meat, vegetables and fruits. Of the 28 persons examined for serum
potassium, 14 (50%) had hypokalemia (less than 3.5 mEq/L). One of the 4 pork samples examined on 1
June 2019 was found to contain thyroid grand and all the 8 pork samples examined for thyroid hormone had

abnormally high levels. The cause of hypokalemia among prisoners in this event might be due to hyperthyroid

condition from eating pork contaminated with thyroid hormone.

Correspondence: Tanasit Wijitraphan

E-mail: tanasit.bird@ gmail.com

RL Rl
dauaiy, Mizlnunaidenludane, (Sauin,
e lna

Keywords
investigation, hypokalemia, prison,

Chiang Mai

UNI

mzlnunadenlu@dand fa msiszau
anuuTuasinunadaslu@andinn 3.5 iad
senauriaaans® Wuameiinuldusalszana
Saeay 21 MNQ’ﬂmﬁtﬁw%’umi%nmﬁflu‘[‘sqwmma
uaziinauld $onay 2 wasptheuen® Taannzilas
gnusaanlu 3 szau laun Talguuse (mild)
unaN (moderate) WAzUUTY (severe) lagasi
seaulnwunadaalunszuaidon 3.1-3.5, 2.5-3 uay
<2.5 1addAINNAUTRBINT MNAUC™? Ane
TnunsFealudaamazin o hyperpolar-
ization °z|a<1Lﬁaﬁumazi’uazmswméfmmné’mLﬁva
faundle uaﬂmﬂfr@'ﬂmﬁn%ﬁmmiﬂ?\'ulﬁ'
aNFeu ieyn daunde nditsauuss msmela
ULV AMEMILAGURATINIE LAZDIAWUANIN

ﬁmJnawmﬂﬁulwi’/\hﬁ'ﬂaﬁmmtﬂmaaﬂugﬂtm‘u
388

ST-segment depression, T-wave flattening, T-wave
inversion W39l U-wave ¢l wusnnlugthedisinng
anudulafiogs ndnwilavilamaidon wiafinng
wladumaude fiheuneaisnMguus
fatudedin®
aunauainstinnzlnunadoaluidand
dsznauems 3 awn Gl

1. msgadalwunadeuiianniaund
awaiwuldisgsasmsgaydalnunadausanan
sumemniull ds mslasuandudaanz laun
Eﬂﬂéju loop diuretic Lta¢ thiazide %ﬁﬁﬂ%tﬁﬂ%mm‘é
Tendudasnzlunags uludamslasuenszuneg
u,axmmju Corticosteroid 'I(r‘lilLé:a‘l/\n::El“l‘?ifli‘|‘}’l’§f

v
=

Mineralocorticoid g (%% Fludrocortisones Uanann

=

ganulugithanlasumsihdanaunule gireni
mMizvipuds wislasumsgaihdasuazuiaaanan



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

mssaudmuanzlnunadaalidanm

N32LNEeIMT was Uleniiazunniiidey
Tudand
o B v oo a a
2. M5LAFDUNIRFNINNHAUNAYDY
= ldw a = U
Twunaden anziivsnalnwnadenlusians
k4 1) YV = lﬂl d'
Taasiuuaronalylaana we lwunaidanazindaui
v 1 4 d?, o = = v v
wigwadninzu Mmlvludeaianudnduges
Twunadananad tHININNMSLASUENUINENR
LU enduay mwmwaamawﬁmnisﬁuﬁﬁu LU
#uan 2 'El'lﬂa"ll xanthine derivatives saulﬂﬁqmas
v ] = [~ U < o a
@9 Wi anzdeatduee amelnseedidlufiv
Wudu
3. Mslasunsamssulsemulwunaidew
lLiisawadaanuaesms glheunneniang
(UBBIYIS ANILENDILEDN WATAIILDADINIS
o Y a = ld' Yo 1 L L=
o lUSinalwunadesunlasuaadu e ws
AAANNADINITVAITNME LG
Waduh 10 wosMan 2562 1181 13.00 u.
=1 L4 k4 L4 o L Yy %
fuaszntingaoumsal driinnuiesnumuaulsa
ld' = 1 Yo k4 =~ o | ld!
7 1 @enlvid 195U nweNNaE o U uiamiN
Janiadeslng wurldaadeliaInsuausauus
< o QI CAl 3 = L4
Wudnuwinn lesdunugihaaudidaunumnug
2562 1luauin g nuiniunaae Mudauaiu
Tsa diinauasiumuaulsai 1 dedlui Jld
aNuUNLiNaYMsaavaIulsasINNUNNFauaIulse
Tuiud sewhedud 10 wgsmen-20 Aguau 2562
ToguszandlumsAnmaiaiide iadudu
MUY MI5LUNUBILSA BULIAVBINITZUNA
msnsengaalsa uastivamuwnneauanaai
MI5LUNAUDILS

Jaauazismsanw
1. MISANHITEUININANTINITAUUD
(descriptive study)
1.1 nunIugoIUnIsainIstianIg
Tnunadenludansuaszmalng mmqwmwﬁ 1
wazamadealyd dauvas 5 U (U 2557-2561)

1.2 numunpszbeudihe wasduavol
Jurannzlnunadenluidand) (hypokalemia)
NINSANNFOIUNEN VAL DUN WINNTE SerNIUN
1 §AN-19 WOHMAN 2562

1.3 aumgthadiiadulasfvuaiian
Y =&
wihe Aa

Wiheaeds (suspected case) AB WO DI

u u
ANDIMSUIUNIDIBBULST INNURNDINTBENN LR
DENINTN G981 BRUNEY 1VUNeR laFY Hadu M
hanauiiie senineiui 1 numMwus-20 dgueu
2562

tUae121e (probable case) Aa fTheade
NuNURKanIAMaINANLELD (motor power) N
520U 5 (motor power<grade 5)

Q’ﬂ’mﬁuﬁu (confirmed case) R @ﬂ’mﬂﬂgﬂ
=~ LAl YV | lﬂ'd L vV vV =
wiagthauhinenissauanudnduaslnunaden

Tudaadinm 3.5 FaadAINEUNARANS
2. PMISANEITEUIAINGNTIIATIEY (analytic
study)

wWumsdnmannualuninalosizdug
(matched-case control) Smiwdauﬂejmj'ﬂmﬁa
nguAuaNuNAU 1 : 1 laduglaglddadasmuagy
WwALazdyE msgaudanngualuaulaenis
duuuuhe dadennngdssdanegluFaudinue

= o a Y 1 L c%’
1 oy laafifienugihauasnanauan agil

Y = v YV L lﬂ'd =

JUhe vanede K eadanionnsuaunie
219 UKY 3INAUNDINSaE N lapeg19nile aail
. “ ¥ o S v
2aUNRY 1hvinan ladu iadu o0 renaniia
wasiszauaNNENTUY W Ede N luEaain
3.5 NPdDMINAUTABANT WU 1 A9 LUz
FEUINIUN 1 AUMWUS-20 Hguney 2562

U = Y YV 4 dl T
nanNAIuAN Manaia gassdenlidionms
WUV BDULTY BRULWAE 1VUNan laduy Nadu
k4 ﬂQI =1 L L4 v
771 UN1ana 1Ntle wasiseaumINLT N UY DY
Twunaanludanliding 3.5 NaddaINEuns
8093 3NN 1 AUMWUS-20 Hguneu 2562
389



Dis Control J Vol 47 No. 2 Apr - Jun 2021

An outbreak investigation of hypokalemia

3. MIANWIFNINUINGAN (environmental study)
mmsdnmlasnsdune uasdnmuol
yiAedasiunmsiuiagiu maUsznauems
awns danhldludeud
4. ﬂ’l‘jﬁﬂu’lﬂ’lﬂﬁ’a\‘lﬂﬁﬁ’aﬂﬁ (laboratory study)
mmsanwlasmsiiudiagegdisuas
nauAuAN 11U 28 da Tasdeasails
wennaehs waringaviiasdenduiadedss 1dun
ilavyuasilald $1nu 24 g Tasdsasiad
AMEEIIUINE WazALNATAN SWANE NINeNa
el
Ansevdayalasdnsasialiyes
ngudegitensidayaliu faser duads
duanudunuszestadsudassiionumstiane
IWLL‘V]GL%EININL%E]G]G%’] 1406 logistic regression

HANISANT)

1. MaNIIANEITZTUIAINAUTINITUUD

1.1 doumsaimsiiennzinundidew
Tudaadifigiaedungudaurasisznalne
wagunwit 1 wasdawiadedlval daunds 5 1
(U 2557-2561) Lufinsnumgmsaiinugihe
azlwuna@enludandn (hypokalemia) My
naNnay

1.2 nmsnumutayagithefiininmi
gonumenaiauiuianile ssuheiuil 17 shned
19 WeWAAN 2562 Wavne 14 98 luwene
U 12 58 UBLLWANEI NUIU 2 I8 DIYTENIN
22-55 U oginde 35 U flhenausnBuheiud
17 fwawn 2562 wasagaieEutheiuil 19
wosman 2562 laagithasuaasiomauzunia
219 DULSY TINNBUALLY (SPEaY 85.71)
thanduiiie (Jeeas 78.57) saunwds (Spuas
71.43) ladu (Jouar 64.29) ihwinan (Jazar

390

64.29) fladu (Fasaz 50.00) Fihennneiiszau
enndnuaslnunadenlunszuadandn 3.5
Haadainauninedns wasynnelfaslsalszh
i)

1.3 mamiﬁ'umcj'ﬂmLﬁ'mamﬁaﬁﬂﬂim
ftheonafieny daudiuil 1 nuaius-20 fgue
2562 wu@'ﬂmmuﬁmmmﬁgﬁu 145 98 ({the
aNde 41 518, gihewhdng 90 518, fihedudu 14
18) ImﬂLﬂupjﬂmﬁm%’nwﬂuamuwmmawm
Faud 14 M8 (So8ar 9.66) waznnAuMEUE
NGNSV 131 T (Sa88 90.34) %ﬂ@'ﬂm
ﬁv'wmfiuﬂuﬂu@'ﬁmﬁqmﬂ Huu 137 g (See
9% 94.48) KO BITINEN 11U 8 518 (SB8aE 5.52)
Hiheiongsenin 18-75 1 megmﬁlﬂ 39 U dyné
Tne 128 518 wazeemd 17 e Q’ﬂ)ﬂﬂzwumzﬁ
2IMSUBUNI BB BULSY eaaniy Bauinde
($owar 80.69) thandwiilouauvdem (Jawaz
79.31) ewilauazih (Jagaz 52.41) 1hniinan
(Yagaz 51.03) ladu (Jawaz 42.07) fasu (Ja8
a8z 31.72) ey sauaadlumwi 1 Toarihe
e Qﬂdaé’ﬂﬂ%'ﬂmﬁiiqwmmamq lajﬁ@'ﬂwﬁ
Tquaulsenennaniadoiie msiseadaiilile
famunamansameiasljiamsuaihedldds
TuSnmniilsanenina

dasheluwamneny Seear 11.92
wazdanthelunwandawhiu Sosaz 3.83 eaznu
Ne{dpame ddantheganeaaadangayszanm
3 1h daudaslumsed 1

fiheneusniEutheiuil 1 funey 2562
LLazéﬂ’JﬂiﬁﬂQﬂﬁlﬁﬂLéuﬂlﬂiluﬁ 19 WHHMAN 2562
diaRmsanduldamssaneiidnvazduwuuunas
Iiﬂi"m continuous common source Iﬂﬁlﬁtﬁlﬂ’mmﬂ
figaluzreiui 3-9 wgumay 2562 Fauaadlummn

=

N2



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

mssaudmuanzlnunadaalidanm

AINIILUASDINIILFN

thanmuiiauaunsomn

WAUVSEN AU

' =
DAULNAY

Mmnudauazim
huinen
Tadu

A &
Noadu

100.00

0.00

Sauaz
20.00 40.00 60.00 80.00 100.00

Muii 1 xmsuazamsudasrasthaamslnunadenludand w145 Me Tudeuduvimin Simiadedln

Tuil 1 nuMWus-20 Jgueu 2562

@

m3i 1 hunugitheuazdantheamzlnunadesludsadmludoudunile Smiadeddnad Jun 1 gumwus-

20 figweu 2562 NuUNMNGIUUY

(3auuau IUIUNIBHA Imnugihe any1the (Sauay)
UAUNEN 209 8 3.83
UWOUEIE 1,149 137 11.92
N 1,358 145 10.68
45
40 ]
35 4
30 4+
25 A
20
15 Suspected case
10
Probable case
5
M Confirm case
0 T T e S T *r—v—v—v—\
N [\ [\ [\ [\ [\ [\ N [\ o [\ [\ N [\ N [\ o N [\ [\
© © © © © © © © © © © © © © © © © © © ©
£ £ £ £ e ¢ @ FF F e € € & € F I D
€ € € €W R R R X R % % E E E E E R = =
TIRET IS & o9 9l 98K
z | | L& Lol L c 1 [ 1 R & | ! . & . L
c 8 28w &6 &5 38 d 3 &€ 2=
¢ € e Lww = @ gz 2 2 0 2 8 8 L@@
ey ?E N e o8 253”3

muii 2 nutheduunmuiunGuithevesithemmezlnunadesludaadmluGeuduimis Jmiadeslni

Ui 1 puanius-20 fgueu 2562

391



Dis Control J Vol 47 No. 2 Apr - Jun 2021

An outbreak investigation of hypokalemia

2. MIANEITZUIAINETIILATIZH

ﬁ]']ﬂﬂﬁ'iﬁﬂ‘lﬂ']"\]’]ﬂwalﬂﬂﬁLMQI@H'E}%{]’U@
(matched-case control) TaagUradaiusdaed
PUIU 14 5y LLasmjumuqu PUIU 14 51y

a P o o o ' W
KamsItANEvivayatinamdadeidaenanisiae

vV = =~ o' W { ld'lﬂ
mamzlwunadenludand leavadedeandinen
v ¢ g a Py o H
Taun anzlnseadiluiy snzunnienludaadm
msgaydalnunadareanmele SHunuiieaims
PSuUsemu sleudailadainsulsemu wazns
Sulszmurnuazualy wuldn Uavenavnalyil

aNNFNNUS e e A6 nuMStianNL
Twuna@enludand) dauandlunsen 2 way
AINMTTBUMNINIANNLANLAEIAUNISHULHE
= 1 YV 3 1} vV
Twunadaaaanmala wuin gaensnualile
Sudszmuenauladnsannaumini SINNIMSANE
& Ha P . . . 7 ™ v
A39HIATILYUUY univariate analysis (1w lailad
ASILATILWUUY multivariate analysis SIUA28
o d W

a ' v o o o o
viiaenn ldwuilasadeanianudunusnunie
= =~ o' Y
Twunadenludandeie

P v ¢ ' [P ) ' a = S vy - o Pl o oo~ '
mM3d 2 anudnnusszunietadedasnumsthenmzlnunadesludsadatheluGauhuiani Swmiadeslna

un 1 Quﬂ1ﬁu§—20 ﬁqmﬂu 2562 (univariate analysis)

Uavadag

nanihe (N=14) nguamuAn (N=14)

Odds Ratio 95% CI1

o Taila ot Tails
hyperthyroid
(TSH<0.34 mU/Ltay
FT3>4.9 pg/mL
W38FT4>1.54 ng/dL) 9 5 8 6 1.6000 0.5234 - 4.8909
hypomagnesemia
(Mg<1.8 mg/dL) 5 9 2 12 0.2222 0.0480 - 1.0285
renal losses
(urine K/Cr>13 mEq/g
creatinine) 7 7 0 14 - -
AuannsAsy 3 ie 13 1 7 7 7.0000 0.8612 - 56.8968
ﬁummiﬁﬂ;ﬁmnlﬁam& 14 0 12 2 - -
Ausmsisanidield 13 1 14 0 - -
Auamsismnyan 8 6 7 7 1.1667 0.3921 - 3.4715
ﬁummaﬁﬂ%mnﬁn 8 6 9 5 1.5000 0.5339 - 4.2143
Auwalal 0 14 0 14 - -

3. MSANIEMNLIABAN
= 1 =l o 1 ‘dy S YV L%
NAMIAN WU Goudnuviail o
FHunumdy 1,358 18 wuaniuneume v
1,149 918 WAHLUAUNEN UIU 209 8 DINITUDN
HoosdvazUsznavaululssgnnssy laadminn
<~ o < Vv U [ k% v o -:1'
Gautluguse SIunNuge o Jye1msnuse
nnny 1n wazla sauiumniu we lifina L Iagdu
3 = a W Yo
Tumsdsznauamnstuaziivienglasumsdszya

392

a

P a am v o
ududunlasumsdszyain 2 Yud logiagdv

tilavy wazln ASUINNNUSHNHENDINSUVNTN
Tudaniadaany gussyavzandiingdu 2 Ju
wndwad 1 A5 NIMITFaUIngaudIny
U305 wud Jagavnldusadssiandiadad
o 0 & v & R
loun ialn wasiilony lasdalndulanee
] .:3’ o v = [~ .:3' = 3 1]
ddlanydianwasmilomduasiiie inediu

o & o v v R
WY (U LLaﬂwuu Usuny auLnaatinny



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

mssaudmuanzlnunadaalidanm

meluEaun lFunauhnnurasd ey wasioawn
1hlsziudasuaunwatines uanannigawunmely
Gaudiimshmiheanmsiaesdeamnsozeiniv
Uszmule legusznauamsnnuaundeuairian
eluwaune IngavaNNNUNEILAeINUAUD Y
Tsegnnssu
=1 v a Yo
4. NNl ficns
=~ Ll v Ll

HaNITHTIEeAluNg N UIaLasnNg N

AIUAN WUIT NaNHYIBNILAU potassium<3.5

mEq/L 91U 14 518 ngusiguazngueiuan

{9260 Thyroid Stimulating Hormone (TSH)<0.34
mU/L 374U 17 598 73919 17 578 NHanIS05I36)
FT3 uay FT4 genneuniinne (Mund FT3=2.3-
4.9 pg/mL, FT4=0.59-1.54 ng/dL)

r & v Y oA
HamsaIaLiany s ln waziilanaln tWeasiam
' s s v &
ganlnspad Insaadaasluy waza15uHpLea WU
danlnsaadluiiony Suu 1 dradn waziiiany
#UTanae thyroid hormone ganAIUNG 41101 8
M98 AILFAIlUMSNN 3

= v a va o ' v a
13NN 3 Namimnmwmﬂgummﬂumaﬂwmmmqmuﬂﬁlumiﬂssnauawns

MagIngdy Fuiiudage as/daiesam Snnuiinsananan ruiiny
Lﬁawg 1 §.8.2562 thyroid gland 4 1
Lﬁawyj 1 §.8.2562 sulbutamol/clenbuterol (8 1 0

ractopamine
Lﬁawg 1 {.8.2562 thyroid hormone 8 8*
diola 1 #.8.2562 thyroid gland 4
diola 1 #.8.2562 thyroid hormone 7 0

* mnspaagasluuiuinnnii 2 wlameuduiladeinl#idy control

msanfiunumuanuasilasiulse ladiiiuns
il

1. wuzhlWdausiaonmsnivsuna
TwunaFeangs wu ndaeih du a9 Tuudgdasds

2. uushliFausmanideslumsliiilany
wazlnusnaraedminen sududunyeid
fanlnsaed

3. deshgithedummsTnunadesluden
suazlsalnseadduie luSumssnnilsimenina

1900
msdauaumsianmzlnunadesludan
inlugdastadouduvianii Saviadeua fui 1
ANANUS-20 lgueu 2562 laawugihamuiew
ey 145 18 gihedulngazionmauauvia
NBouLT s03090nTu sauwds handailauay
winw Fedenadesiuainisuasgiasiifiag

Tnunaganludanmaziliidane hyperpolar-
ization euEoRETUATMINATIRINAILIla
fadndle fgihednasiaimsnainiladauus
sounde aauld ondeu viouyn®

NNMIANH KAMIATIINNVDIUHURMS
wuh ngugtheameTwunadesludoad (hypokale-
mia) WaNANAIVAN (control) HAN Thyroid Stimu-
lating Hormone (TSH)<0.34 mU/L waz@) FT3 uaz
FT4 gannenuné (Auné FT3=2.3-4.9 pg/mL,
FT4=0.59-1.54 ng/dL) #avsuaniemstheais
miglnsesdiiluiiy Haaandoaiumsneny
amumsaifiasdelsnlnsesdiiuivludauhiimia
Awalon Tudausuney 2562 Funnslnsasd
iy anzunildenluidand nudimagade
Twunadenaanmaloduamguaimsioniz
Twunadealudoad ™ vannniudiasany

danlnseaduazasranvlsinalnssadaasluu
393



Dis Control J Vol 47 No. 2 Apr - Jun 2021

An outbreak investigation of hypokalemia

Iuszﬁuﬁgﬁﬂiﬁ@hﬂﬂaslmﬁam&ﬁ?;\nﬂu’)’mqﬁuﬁiﬂu
msUsznauamnslvungeads aaduamguas
msiiaaelnsaamluiy asenunsaidnmane
TnseadiduiuszunaluSoudr srnausiazses
Rmausigasaau lurwtl 2557-255819
NEMIANNTZUNMINEUBFNLATIEY AN
FunussenathsadsetumsianmsTnunades
Tudanm wuin Q’ﬁﬁmaxlmaﬂmﬂuﬁw Mg
wunilFenlwdaad gidmsgadalnunado
panmsle Sunuilpennsisulsemu afiauauile
Fainsudsemu andemssulsemuinuasuals
lafianuduwuseadwivadagyneaddnunis
Hamzlnumadonlu@ans Feadaiumatha
deasramaastjianisviadasmiadedug
RN wardrumiieeranIansIuIuGIBg e
11 matched-case control study flaianane
NMSFNAI IR IMIIR G U ILA Y

v

Qmﬁ'mﬁ'aqﬁuL%"mmmswawj'ﬁmﬁ'q Taauan
axﬂizﬂauﬁuiuiiogwﬂisu TaaismihiiGaush
autlugUy TInAuapads ﬁmgmmsﬁﬂ@qmﬂm&
1n wazdan saununniu ualifiuald nmsnsa
dauingaudniulsee s wuh ﬁmqﬁuﬁlﬁ'ﬂqq
Ussaniiladad Taun ol uasilovy Teailaln
dulavisd duilanyidnsasmiamiuamila
finaahumiony tilany weslasiu Usiuiu oady
Tulgasimsiuidiouuaslnseadaadluu dannda
ﬁ"uwamimmmqﬁ'mﬂﬁﬁ'amsﬁmsmwum'au
Tnsesduasivinalnsesdaaslulussduiigand
aundluiiany

Futulldh swmemsiianmsnunaide
1ut§am‘iﬂu@'ﬁ'mifﬂuﬁauﬁm%ﬁj 1 aan
mzlnseadidufiv fonatiaanmssulsemu
mmsﬁﬂﬁgqmﬂLf'zamalﬁﬂuﬁﬁauwmlmaﬂﬁaaﬂuu
ugnlwianslnunsdonludand Fainlwi
2IMSUAUNI DB DUUTINNIN

Fasrfalunssavaulsansedl laun
394

msasramszaulnunadey uazaaslaulnsaedly
RN Lfimmnﬁpj’ﬁmﬁ'ﬁaﬁwmumﬂﬁqﬁﬂﬁ'ﬂﬁ
anadaaldsansailannie inzsudssann
e
AaldUBUUE
Tunistesnumsiianislnunaide
luLﬁaﬂﬁwiu@'ﬁaqﬁ'ﬂuamﬂm fo Baudmsli
anudaglumsaadaningdulumstssnauaims
l,gm@'ﬁaﬁq adasiimssamiiiadaiiiusaan
mslud suresdanlnsesdwialnsasdsaslauy
Aauflazianlglumsusznauems

neanssndszna
2DYBUAMUIBUNNE §5158T BIlouNas
éﬁﬂfﬂqmﬂmﬁumuqﬂﬁmﬁ 1 deslua @i
Gousuanii sswiadaalwl LLaxl,%'mﬁ'w“?ivgﬂvhu
#lalwanuswiialumsaausulsalusiail

LNEIIA DY

1. Gennari FJ. Hypokalaemia. New Eng J Med.
1998;339:451-8.

2. Liamis G, Rodenburg EM, Hofman A, Zietse R,
Stricker BH, Hoorn EJ. Electrolyte disorders in
community subjects: prevalence and risk factors.
Am J Med. 2013;126(3):256-63.

3. Dipiro JT, Talbert RL, Yee GC, Matzke GR,
Wells BG, Posey LM, editors. Pharmacotherapy:
A patho physiologic approach, 9" ed. New York:
McGraw-Hill; 2014. p. 783-96.

4. Kim GH, Han JS. Therapeutic approach to
hypokalemia. Nephron. 2002;92(Suppl1):28-32.

5. Marti G, Schwarz C, Leichtle AB, Fiedler GM,
Arampatzis S, Exadaklylos AK, et al. Etiology
and symptoms of severe hypokalemia in

emergency department patients. European Journal

of Emergency Medicine. 2014;21(1):46-51.



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

mssaudmuanzlnunadaalidanm

6. Viera AJ, Wouk N. Potassium disorders: hypo-

kalemia and hyperkalemia. Am Fam Physician.
2015;92(6):487-95.

. Kraft MD, Btaiche IF, Sacks GS, Kudsk KA.
Treatment of electrolyte disorders in adult
patients in the intensive care unit. Am J Health
Syst Pharm. 2005;62:1663-82.

. Konrad M, Schlingmann KP, Gudermann T.
Insights into the molecular nature of magnesium
homeostasis. Am J Physiol Renal Physiol.
2004;286:F599-605.

9. Hongjan P, Pingkan P, Leasoben N, Chotichusri

A. Prajong P, Keadsalung K. Outbreak verifica-
tion summary. Weekly Epidemiological Surveil-

lance Report. 2019;52:773-5. (in Thai)

10.Department of Corrections (TH). Announce-

ment: case study on hyperthyroid epidemic in
prison. Nonthaburi: Department of Corrections

(TH); 2017. (in Thai)

395



|’J’li§1’l$ﬂ’JUQNISﬂ Uit 47 ativil 2 w.e. - f.0. 2564 Dis Control J Vol 47 No. 2 Apr - Jun 2021

NI BNUMAINIUJURIIY Results of Operation
maeangudliifinsuazssuutnmmsimanisal
MBUIGQIIHTJ?ngauTI”NGQf’]uﬂWﬁWSmQﬂﬂiiﬁTiﬂaﬂL%ﬂll%lﬁ‘[ﬂ‘[‘iu”l 2019
1m°z|mq°zlmwﬁ 2 fuaslan
Development of Emergency Operations Center (EOC) and Incident Command
System (ICS) in response to public health emergencies

in the context of coronavirus disease 2019

in health zone 2, Phitsanulok

5% Usiuwen?
WIGINA TBANG
ATIES QANNNANIA”

a

TdninnuAEnIINNITHNTIAMG

9

nsuMILANLTA

Virat Prawantao”

Pornsurang Rachapakdi®

Sarayuth Uttamangkaphong®

'Office of the Senior Expert Committee

Department of Disease Control

*dinnudlavnumuvanlsai 2 Wulan ?Office of Disease Prevention and Control,

Region 2 Phitsanulok

DOI: 10.14456/dcj.2021.36
Received: April 28, 2021 | Revised: May 15, 2021 | Accepted: May 17, 2021

UNANED

mdeiliiaguaramdiawannguiuiimaauldamsanius wesWannssuudymnms
wamsaiaauTdnmzanidumsdumssagundilsadadahialalsn 2019 Teaduiseufians
#l#nszuums PAOR  laun Maunu (P) alpUUia (A) dunamsal (0) uazasviouna (R) Ngu
ithwneda yamnssasiiinnuilosiumuaulsai 2 Aualan ildsuudsaslifoamhilugudufoa
M3 @uiiumssering Sunaw 2562- fumeu 2563 wiasiieiildlsznauds matszgn, msdins
BNU LINE , Mstiufinmsussgu, mangnuwmamsnd, nenusauaiulsa, lUsunsu DDC CARE, Tsunsy
famnudadims warmsnaaunideu 3Lﬂiﬁxﬁﬁagaiﬂtlmﬁl,ﬂﬁ:ﬁﬁ@ﬁLﬁﬂmLLazﬂﬁ@@ﬂWiiﬂn KM AN
wuh [1] guéfiamaaeuldnizanidumedummsaguamuunmiinsumugulsamue aunsoin
TWFUgsamslumhenussduealdsunsdilsaindabsalalsn 2019 Taadasiimsuulasiadams
Uaynms Wy 13 msia laud (1) gdammsalivgmsal (2) aszwingaanumsal (3) gnaeans (4)
dauaiulsa (5) ‘E‘iamsmwmﬁ'm (6) @Lta%'ﬂm;jﬂw (1) eimmuquismwiwﬂizmﬂ (8) Masau (9)
d13997a0 DEAMI wazaianng (10) nguang (11) M3t (12) Ussaunuuastazyms uwaz (13)
wasUfiiinms uasdasdnmnguane sufleu Ussma dodamsiiiedas Semsidoyaanumsnilsa

onuruEEmguazna s uMsUianuudazmsiazulvildsaaadasiuusunmsufualunun (2]
396



Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564 ssuuigmmamansamaulannzanidunsdhialalsnn 2019

ﬁmm‘szuuﬁtymmsmqmstﬁwmmﬂ’ﬂmamwuﬁuﬁnnwsé’qnﬁ/m'imauaumﬁ'az?qmi%ﬂmi To#35
Yaymmsrhumstssguguaufiams 19 A3a a3 1,148 A3 msdaemadadansshy Dashboard msld
sansemMuisseaumethe msthssTmmznan mathsslamumsailsshrin msaunizegn
msaauaulsn 18 T8 MIMUANNGNAEIHU DDC-Care Application MIAANTAITGUNIHUAY 277,011
38 ManTImMedasl§Uams 1,977 deths malinuide msdemsenuidsuddomaruuazusanau
mlushy nulsd wza larl wazdanginssnlsznsuiluaanaganuimsaumihmn Sagaz 94.38
livhanuazaraiiasozas 92.81 liiussasin Soeaz 75.06 MIaUEYUNIAMILAZINATENYATING
aanUuianu msativayumlziemsujidau msosaunEaumsuiuanu uasiarh E-book WiNaAmw
Uuans daauefamsiaianyaainslinsanduamsnanauny ﬂ%’uauqaﬂummmﬂﬁﬁﬁmuﬁ
dailaseniuu 0MNINATTIULBUK LT TidaanapamsUjianumaau LL’dSLLaﬂLﬂﬁlﬂuL‘%ﬂué’

wus 135 Useium B : virat2225@gmail.com

Abstract

The purpose of this research was to develop an Emergency Operations Center (EOC) and an
Incident Command System in response to public health emergencies in the context of the coronavirus disease
2019. The method used was a practical research consisting of the following PAOR components: Plan (P),
Act (A), Observe (O), and Reflect (R). The target group was staff from the Office of Disease Prevention
and Control Region 2, Phitsanulok, who were assigned to work at the Emergency Operations Center (EOC)
during December 2019 - September 2020. The tools used included LINE instant messaging application,
LINE-based instructions and oriders, minutes of the meeting, incident reports, outbreak investigation reports,
DDC CARE program, command tracking program, and after action review (AAR). Data were analyzed by
content analysis and descriptive statistics. The results of the study showed that [1] the Public Health
Emergency Response Operations Center according to the guideline set by the Department of Disease Control
Could be used in district-level operations in cases of coronavirus disease 2019, the
command structure had to be restructured into 13 missions: (1) Incident Commander, (2) Situation Aware-
ness Team (SAT), (3) Strategy, (4) Disease Investigation, (5) Risk Communications, (6) Case Manage-
ment, (7) Points of Entry, (8) Human Resources, (9) Stockpiling of Medical Supplies and Logisics, (10)
Legislations, (11) Finance, (12) Liaison, and (13) Laboratory. In addition, a review of relevant laws,
regulations, announcements and orders was conducted. Data on outbreak situations was analyzed and made a
contingency plan and new operational standards in accordance with the local pratice context. [2] developed
a nem organizational incident command system and command/response record system through 19
Operationals Center meeting; ordered tracking through dashboard;
using a biosafety vehicle to search for patients; group surveillance; daily situation surveillance; proactive s
earched; 18 disease investigations; controlling risk group through DDC-Care application; screening at

277,0111 border checkpoint; laboratory examination of 1,977 samples, the results showed no infection;
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risk communications were conducted for mass media and the general public via Facebook, LINE application,
and websites. A survey conducted among those visiting fresh markets found 94.38 percent of respondents
wearing masks, 92.81 percent of them not washing their hands, while 75.06 percent not practicing physical
distance. Twenty-three items of medical supplies were provided and parations of personnel were made prior to
deployment. Operational expenses were supported; lessons learned were documented to identify strengths,
weaknesses; and an E-BOOK for EOC Museum was developed. Based on the findings, responsible health
agencies are recommend to prepare personnel for rotation purposes, ensure work-life balance in preparation
for field deployment for an extended period of time, develop standard operating procedures and response plans

to be consistent with field operations needs, and exchange knowledge with other health agencies and/or EOCs.
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Abstract

This study aimed to monitor the impacts arising from the implementation of the leprosy mission
transfer policy to a local government of the Amnat Charoen leprosy colonies in 2018. The policy was to be
achieved by implementing nine activities under the Memorandum of Understanding (MoU) on the integration
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of the leprosy colonies mission to general community. This is an action researc