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M CBC Renal function
Platelets WBC Hct  Neutrophil Lymphocyte Monocyte Eosinophil BUN  Creatinine
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M Liver Function CPK
Albumin Globulin Direct Total AST ALT ALP (U/L)
bilirubin bilirubin
g/dL g/dL mg/dL mg/dL U/L U/L U/L
Aaund (Saeay) 85.1 37.2 79.1 75.7 61.1 50.0 40.5 8.2
Median 2.9 3.5 1.6 1.3 42.0 30.5 139.0 636.0
Min 2.0 2.2 0.2 0.0 17.0 11.0 50.0 82.0
Max 4.4 4.8 22.9 19.3 392.0 219.0 302.0 1,115.0
NINTINMINSITNGY 2563 Ui 29 AU 4 585



Clinical Manifestations and Epidemiology of Leptospirosis Cases, Upper Southern Thailand, 2017

35 IFA 26 578 (588¢ 56.5) PCR 22 518 (380
47.8) war MAT 21 98 (Fawas 45.7) laglungw
@ﬂaﬂﬁuﬁulﬁmnﬁm Screening Rapid test 41 918
Tvnauan 20 18 (Gezay 48.9)
< o 1 & v g v & .&’
iumatNMndaannaniselsauazdaiiaely
4 Y Y a Aa <~ 4 |
azwanthugthauasfidadindududinsiamans-
WUSNSINYDY Leptospira spp. #3835 PCR waziiu
: v
GIRENUNNABY (Serum) NNTIMNTZOUNTANAY
doraallngluiialeds MAT nivue 5 #ila laud
1 7 0 lrauIna1eds MAT 5 ¢ (3aeay 71.4)
a1y 6 61 TikauInee3s MAT 3 ¢ (Saeas 50.0)
403 7 91 linauIneneds MAT 1 69 (5a8as 14.3)
dIUUNT 4 Fauazry 8 6 TraauYNeN
‘g‘/ 1 Y <~ L t:} <~
Serovar zevdanalsa lugihedudunnugegade
Shermani 3888% 31.0 58989318 Sejroe 3889 20.7
Grippotyphosa Samar 10.3 Icterrohaemorrhagiae
S0882 6.9 WAL Australis 39882 5.2
Serovar ¥paanalsaludnisalsainugegnde
Shermani 3988z 29.1 589894NAB Ranarum 3988z
25.0 Hebdomadis 3929z 16.7 Mini 3888y 16.7
Autumnalis 5988¢ 12.5 lagsagay 50.0 WUNINAT
)
YN Serovar
4. HANMIANWIFINIADDN
LAl .34’ c: ] t:: J vV 2
wugthelunungusuaiisanaaudatede
103 918 WazUNBUUN 48 M8 ZNansaztnuEaY
N3230NIzNEaE LuaIULIAN FIUENIWIT 19 2 T
HanugngnueIygs uasiidadidesionaduuvas
Salse laun gy gns 1 uwez wi Nideldaaany
a v o § Yot o oo
vinathy liiiganssuasdaanzdaicena
a 4 1 t4 sgl’ 1 1
vinathy dwmalvdeallealunnszaeagay
Wuduuasunanh laefiheiasas 80.0 ddniiaes
Tuihu W giie win wazh
HamMInTIadeNINMhgUlan hanuranh
a A 04 Y Y a Aa =l N o
sysnmavInauEhauazdeintudy 1w
9 ¢hadn linuasnugnsswwaszaallaalusnnn

o v v A a oo 4
g8 wanuieludulaauiiuannazuwintiy
ihauduasydedinaneds culture waz PCR 119
6 MveN (58882 100.0)

90l

HamsdauaIuEuguINMIITETIaYeslIaaY-
Toalulsaaludimiounsadssaumuasnssinduin
aNNAELeBUNNTIAN 2560 HEthesin 151 518 He
Weia 5 518 dathems Sagaz 3.3 LNATIE o8-
oy 79.5 fihemausnEuiiamsthandnivh 2
Tu daandssnuanrumsailsaatloalulsdauas
Uszinalnaluadafinui wdsfagnnfaiians
ssnavaslsaaulaalulsda ldun U 2489
ngunNNmIUAs wugthe 4 9 Hedia 2 e
Sunenil 2543 Mdaniaaeee wugihefiudy 157
ye lifigidedio donead 2549 Admiahu wy
BUaeUszane 4,000 918 {8 7 18 wazliguien
1l 2555 Tuiiuiimaldaauuuwugihe 271 918 3
0 4 578

Q’ﬂmﬁwudzﬂmﬂLﬂuLWﬂmﬂmﬂﬂ'ijwwf@q Y
EmnBaInTsN SUN wesdesdad doandaeiu
mysznalulszmaunda HauTud wosmeanni
wuh inensuasdRiinFwAniastunsa Iy
warmaLdedaianuissgademsiialsaadla-
alylsga’®

masznenadlsandlaalulsdanssil asnnd
msuwinsznsraugeludafidsaazdunadon
(A1) NUAAYNNAY FBAAIDINUMTNUMUANING
HaslsandToalulsda® dwuhdatidesgndeus
youfiosansofiuunasiilsald Taanuideldlule
agnidasaanindudaansuasdaiidaide was
Uuilouagenanh Guiidaniu viaie fn @aaanso
ffaldluduuazh Munammsdlovdmas
Weu wemmnsaludhgnamemeiavianuses
uwaLazseEintL uaziaypaathn o ayn uanan

586

Journal of Health Science 2020 Vol. 29 No. 4



a“'nwmsm\maﬁnl,l,axszmm"‘mmwmpjﬂaﬂTsﬂLmJTmalﬂ‘[sﬁaiuﬁuﬁﬂsxauqmnn”amalﬁ'mauuu’?] 2560

k4

=~ vV v = 4 qcl 1 ] d‘l 1
Higasnansalahmeivisdndnisauuiiaannug
haguu ausindaelasdanmzardulaau i
mau Neh vsaaafalsalagasannmsaunaEa luy
Jaanzdaividaiiadainuudlauie gnaugeiini
= o L 24' ] = > = a
HlamadunalsalizulfaInunIsAn YIS
Q‘ (7) d' 4 4 4:5 = 91:::::4 a
s Awu Ussensnguidends gnauson
TIUDUTULFEILANE N LN DIV AU I UTBUTI U
waahmezuRy wazKNeeNdnd wu qia 1o uwwn
\Uueiu Serovar Ninsranulugtheanniigada Sher-
mani 290 59NU Serovar NO51ANWULUTRT dFanraainu
MIANNVBIFUEINNAMFATINTUNNEN 12 Fvaan™
z:: 1 a o LAl 4:: <
WU wau@uadda Serovar astheanluave
maszunaraslsntatloglulsfanavinminenin
S8 LODUNGAINMEY — SUNAN 2553 @B Sher-
mani, Batavia Ua% Sejroe uanINUdIwu gihe
gugy 2 578 § Serovar NATNUNUFRTLANNTNUAD
1 918 i Serovar NOsAUAUFTYTILELALT (Australis)
wazdn 1 978 3 Serovar Nasanunulanideal’ (Sher-
mani) WEAILALHUN uraalsaraanssELInasail
UBNNNUYINNINNNTN I LA DUME WFRANADI
nuMsAnmEedsty wazane® Nhmsanyng
ssunauanunmalaisanumstnalsaallaaly
Isgalunguinvieanendefinal Zaudy Ranarum
waz Shermani WasWud §1ia 2 wazAan luuin
Tnddsnunuidudaisalsa
Tsaalloalulsdaidulsafnanitanslanau
#19eNn 1IN iaganaIMsuLazaINsuaaaAais
Tseananse aasulnia wasasleds Wudu vlv
UWNENTHANEHAWSIN F9HD Leptospira interrogans
\ Y a = v Y =
nalitianendmwuazannslavanaszuy gihed
91MIUATINTUEAIUANANA U LGaILE lalFus
wataald wazidadio anvuzneadiinaaihe
TsaauTaalulsGannuasaiide gihaiiainsld
= v v l&, = L =
Heuwau 1endutiia edAses aues aivaana/
AMLaae VNNelaNNeUlafine) danranNnUNE

M3Anuad Daher Ef uazaniz® fiwuth giheasdl
msldgudaunay dundes/mmaes adsus
thalesndile Tasmwiznduilatauaznds
2dsu woranufimmsanudulafiom eI
CBC lugtheaulvajund winuanuiialnins
yaouzasiuarlaagdlaaghaniimdasandu ldud
albumin, total Bilirubin, direct bilirubin, AST, BUN,
creatinine §991 dAAAFPIAUMINUIMUANNSFD9
TsawauTaaluTsda“® fiwuh toudlasidu SGOT was
SGPT guaudasas 43.0 uaz 39.0 MUY My
%189 BUN uaz creatinine lungugiifiennsd
(MAB99NLMARN Fa8az 26.0-38.0 WAz S08aE 19.0
anuddu Feinasiiingegaluiuil 5-8 ndaEuthe
ddlugiheilaifioimamdns wu BUN was creati-
nine g9l¢¥a8az 68.0-80.0 Tusafizuused CPK
guiiaUnd wazwuanuiiaUndnnmwaesidlan
FDAANDINUNANIANI2BY Dupont H wazamz®
fiwu msmelamilasuey (OR=11.7) taz/MN
SsdlaniinUnd (OR=5.9) utadudasdanisde
%0

wodnssudssdamaialsazasihe Tdun ms
Fudfaduihvidalaau mslimmsaaih msuniiiu
6 #lus mavheanuazaathundnivg wasmsil
nausemume Taswwzioh danudeules
nunistialsaludihediudulsaadlaalulsda
ilasnnifamninsaidinagluduniathifanuu
Tanudhiu Selsdhmetnuiiifisesunaldlasase
wannnidsananaludmefaninlndddauy
ilasnnudthaguiu Fsaanndasfumsdnmues
fisn gauauwazans® iwuh anshvn Ussnou
Lisansandnidssmaduqeihviedasudini
namnuld dawalifmiudnahidlesjuauiy
uwadavdaiidend “hdawh” duilifean
\dendamsaadadhdgnmaldhe

NINTINMINSITNGY 2563 Ui 29 AU 4

587



Clinical Manifestations and Epidemiology of Leptospirosis Cases, Upper Southern Thailand, 2017

MAININENTAUNITUE)

1. SanaszuuithszSalsadivew (special surveil-
lance) lsataUlaalulsdalulsanenunannszauly
Siiaunsaisssunsuaznsz Taefimsléanensi
%’mﬁw%mﬁﬂﬁwmmﬂmmunQﬂwuanuawjﬂw
anduldaaumuiihefiioxmemeeadiniiddny wu
13 thadlasndaiila hatas Sauiulse3adeede
Fudaduihudalasumaivhu uasdedatayald
wnyeitaneulsawUlaaglulsdauazlimssnm
W68 doxycycline M tilanlamaanuides
danstdedia vananisalduensszuuthssie-
ey WUdanaiin lsanenunaenay tieaaiulsa
l@adans (early detection)

2. Thguinmissnduiusudussaouluiud
Uszaugnndslvanlddeiiinfauazsouiymile
Fasduianuih uazvanaeamsandaiulaanizuns
Fafiaes

3. MWIRF BN IUNNEM IO TN NV BIUH U6 -
msludaflfsdinnuladaluiud iNoddiums
hseledadutuludad wasieSaunioninasms
Tudaiimnzas

4. dufianesmahseiilsaluiuivdanugthe
segathe 30 Ju liwugthaiudu

Aalduauus
4 v Y qu .:}
unnduazyaannsanssaguthss Jagthelunum
Togl#omsld thenaaile wazliuseiudes 5w
AUNS Screening Rapid test Hialunsifianalsa
(early diagnosis) wazl¥msSnnNufi (early treat-
ment) ¢8eNU T

anmnIsndszna
% v o o Lo o ~
29YBUAMNIMNTIUATNINNIAUATATETINTIY
cl' d’o v T =
uaznseil norneanNazaInuazlvanusinidaluy
msaavaiulsansil

Lana13819a4
i Annoxena, Tnan tanlwd, fandla delnin, wane
BNA amIsLAsal, 501 Sszdant. @iiainms lsaadle
alUlsda. Auinsafl 2. nqammavnuas: guynavnsai-
matnuasualsznalng; 2558.
dusn gouaw, anwval asemene, sudal @suned,
flaw guns, lwyadnmiulys, adnia giwadiom, uas
o Taieiifuademaiiiulsadnyndenngnndanie
TnaiRaniniu Samew - nueneu U 2549. eums
hselameszunainendserdlat 2551;39:162-5.
GLan gouaY, auaN Usanne, 1NNt GNANENI,
wydal @ned, nyadniulye, aania ginadinm
wazAne. Mmassnansilvaiigazadlseanylutsamelng
NNYNNANY LHBUTIMAN - NULNEY 2549. TENIUMT
Ehselameszunainenydsenduavi 2550;38:885-90.
gudinenenansmsunndd 12 Swiaasan. dlandu
souganllaaluniissnaluiiuiianiaswamaai
vhu ¥ 2553 [(Bumediiia). [Fuduile 22 a.a. 2560].
LAY BYa: http://www.rmscsongkhla.go.th/document
diinnutlasiumunulsad 11 Smiauasedsssus.
soumsailsanulaalulsdaluiuimaldaouuu 1
2560. upsAIsTINIE: hiinnutlasiumuaulsadi 11;
2560.
Gamage CD, Tamashiro H, Ohnishi M, Koizumi N.
Epidemiology, surveillance and laboratory diagnosis of
Llptospirosis in the WHO South-East Asia Region. Intech
Open [Internet]. [cited 2017Aug 22]. Available from:
https:/ /www.intechopen.com/books/zoonosis/epidemi-
ology-surveillance-and-laboratory -diagnosis-of-lepto -
spirosis—in-the-who-south-east-asia-regio
an3m Auues. gieimmslsaadloalulsda. uunys:
nsnmuaANlsnfiade; 2543.
d5%e Indansed, toun ajsdanna, XD laaNens,
anla §r95aladey, 1ansal AiAmens. MITEUAYEN
Tsawaulaalulsddlunduiinradiensnlnalumaras
digndiinailudunoazy Saniaaga w.a. 2550
NINFIHIM TN TUFY 2554;20(@13’1_|Lﬁmﬁm7i 1):
104-14.

Daher EF, Limal RSA, Silva Janior GB, Silva EC, Kar-

bage NNN, Kataoka RS, et al. Clinical presentation of

588

Journal of Health Science 2020 Vol. 29 No. 4



a“'numsm\maﬁnLtaxszmm"‘mmwmpjﬂailTsﬂl,mﬂmalﬂ‘[saa‘luﬁuﬁﬂixauqmnn”zlmﬂ%i'mauuu?] 2560

leptospirosis: a retrospective study of 201 patients in a

metropolitan city of Brazil. Braz J Infect Dis 2010;

10. Dupont H, Dupont-Perdrizet D, Perie JL, Zehner-Han-

sen S, Jarrige B, Daijardin JB. Leptospirosis: prognostic

14(1):3-10. factors associated with mortality. Clin Infect Dis
1997;25(3):720-24.
Abstract: Clinical Manifestations and Epidemiology of Leptospirosis Cases, Upper Southern Thailand, 2017

Kalita Wareewanit, M.P.H.
Office of Disease Prevention and Control 11, Department of Disease Control, Thailand

Journal of Health Science 2020;29(4):580-9.

Upper Southern Thailand experienced widespread flash floods in January 2017. The number of
suspected cases of leptospirosis increased sharply in Nakhon Si Thammarat and Krabi provinces; and 5
fatal cases were reported. The objective of this study was to conduct an outbreak investigation with the
aims to confirm diagnosis with outbreak, describe confirm diagnosis and outbreak of leptospirosis after
the flood, to study of clinical manifestations, epidemiological and risk behaviors of patients, and to rec-
ommend about diagnostic guidelines, control and prevention measures. It was conducted as a descriptive
study. In active case finding, a suspected case was defined as the persons who lived in Nakhon-Si-tham-
marat and Krabi province, had fever and two of the following symptoms: headache, myalgia, calf pain
and jaundice during 6 January — 12 February 2017. Data were collected from the record of patient
interview on risk behavior and laboratory results. A lab-confirmed case was defined as having positive
test of either PCR or IFA or MAT or ELISA. Environmental and domestic animals reservoirs study was
performed for Leptospira PCR and culture including MAT for leptospira serology. It was found that a total
of 151 cases met the case definition (with 5 deaths, giving case fatality rate of 3.3%); 89 cases from
Nakhon-Si-thammarat, and 62 cases from Krabi. Among them, 30.5% were lab-confirmed and 13.9%
and 55.6% were probable and suspected cases. The median age was 40 years (range 7, 80), agriculture
66.22%. The onset of first patient was on 6 January 2017. The highest number of patients was found
in the 3rd week after flooding. Common clinical presentations were fever (98.7%), myalgia (81.3%)
and headache (78.1%); and 48.8% of the confirmed cases were tested positive by rapid test. CBC
test abnormalities were observed: platelet 34.29, WBC 25.7%, hematocrit 33.1%, neutrophil 37.8%,
lymphocyte 33.1%, monocyte 21.0% and eosinophil 18.2%. Renal function tests: BUN and creatinine
were high in 83.2% and 79.1% of cases, respectively; and liver function tests: albumin, globulin, total
bilirubin, direct bilirubin, AST, ALT and ALP were high in 85.1%, 37.2%, 79.1%, 75.7%, 61.1%,
50.2% and 40.5% of the cases, respectively. Behaviors risk was common among cases demonstrated that
exposure with water and mud (96.9% ), unprotected boots (84.4%) and contacted with water more than
6 hour (81.3%). Serovar Shermani was the most common strain in both patients and animals; and lepto-
spira was found in the patient’s home soil. In conclusion, the laboratory results confirmed the occurrence
leptospirosis outbreak in the areas following the severe flash floods. Behavior of patients linked to the
disease. CBC findings were normal in most patients. However, liver or kidney disorders were common.
The team set-up a special surveillance system after the flood. It is recommended that physicians supervise
patients in the area by using clinical signs and history of risk with rapid test results for immediate diag-

nosis and treatment to reduce mortality of the disease.

Keywords: leptospirosis; outbreak; flooding; upper Southern Thailand
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Abstract: Factors Associated with Alcohol Access and Drinking Behavior of Adolescents in Uttaradit Province

Pongsak Onmoy, Dr.P.H. (Public Health); Kittiwan Junrith, Ph.D. (Applied Gerontology)
Faculty of Science and Technology, Uttaradit Rajabhat University, Thailand
Journal of Health Science 2020;29(4):590-600.

This cross-sectional study aimed to explore factors associated with alcohol access and drinking
behavior of adolescents in Uttaradit Province. The simple random sampling technique was used with 400
students in educational institutions. Data was collected by questionnaires during January — De-
cember 2017; and were analyzed by using descriptive statistics (percentage, mean, standard deviation),
and inferential statistics (binary logistic regression analysis). The research found that 84.3% of the ado-
lescents drank alcohol beverages. The average age of their first time to drink to alcohol was 16.37 years
old. The most popular type of alcohol was beer 51.3%; and 69.8% of them used to purchase alcoholic
beverages. The popular shops for alcohol sales were drinking shops, groceries, and convenience stores.
The factors significantly influencing alcohol accessibility were positive attitudes toward alcohol drinking
(ORAdJ_=3.46, 95% CI: 1.834-8.92), and having opportunitied to drink among their peers (ORAdj=2.46,
95% CI:1.22-4.95) (p<0.05). These two factors could predict up to 25.10% of alcohol accessibility
among adolescents (pseudo R=0.251). In addition, the factors significantly influencing alcohol drinking
among adolescents were gender (ORAdj=2.01, 95% CI:1.15-3.52), level education (ORAdj=2.50, 95%
CI: 1.12-3.51), having drinking family members (ORAdj=1.88, 95% CI: 1.07-3.31), peer drinking
(ORAdJ_=4.20, 95% CI: 2.10-8.38), exposures to alcohol advertising and media (ORAdj=3.22, 95%
CI: 1.85-5.60), advertising or campaigns to reduce alcohol consumption (ORAdj=3.56, 95% CI: 1.85-
6.83), and positive attitudes toward alcohol drinking (ORAdj=3.46, 95% CI: 1.34-8.92) (p<0.05).
These seven factors could explain up to 32.70% of alcohol drinking behavior among adolescents 32.70%
(pseudo R*=0.327). The study indicated that adolescents had a relatively high level of alcohol drinking
and easy access to alcohol. Therefore, relevant agencies should expedite the development of measures or

programs to improve knowledge and correct attitudes about adolescents alcohol drinking.

Keywords: adolescents; access to alcohol; alcohol drinking
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Abstract: Factors Predicting Rabies Preventive Behavior in Bang Rakam District, Phitsanulok Province

Kukiet Konkeaw, Dr.P.H; Wannapa Ruenthong, B.P.H.; Orawan Ataboon, B.P.H.

Faculty of Science and Technology, Pibulsongkram Rajabhat University, Phitsanulok, Thailand

Journal of Health Science 2020;29(4):601-7.

This predictive research aimed to explore the rabies preventive behavior and to investigate the factors

predicting rabies preventive behavior among people in Bang Rakam district, Phitsanulok Province. A total

number of 367 people were selected using the multistage random sampling method. The research tool was

a questionnaire to collect data for the prediction of rabies preventive behaviors which valued 0.805 of the

reliability coefficient. The data were analized by using descriptive statistics and multiple regression analysis

with stepwise method. The results showed that most of the respondents were females (55.6%), being working

adults (15-59 years), earned income less than or equal to 90,000 baht/year, being agriculturer, married, and

having primary school education. The rabies preventive behaviors were at high level (77.4%). Two factors for

predicting rabies preventive behaviors were the perceived benefit of rabies prevention (B =0.462) and perceived

barrier to rabies prevention (B =-0.230). All variables were able to predict up to 33.1% of the rabies preventive

behavior (R* = 0.331) at the 0.05 level of significance.

Keywords: predicting factors; preventive behavior; rabies
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Abstract:

Development of Preventive and Solving Strategies for Teenage Pregnancy by Participation of Family,

Community and Local Organizations in Kumpawapi Sub-District, Udonthani Province

Pimnischanin Pivongkomjhon, M.N.S.
Kumpawapi Hospital, Udonthani Province, Thailand
Journal of Health Science 2020;29(4):608-17.

This study aimed to assess adolescent pregnancy situation, the perception and sexual health
behavior of adolescents, and the parents’ attitudes towards care for teenage children; and to develop
guidelines for prevention and solution of adolescent pregnancy problems by family members and com-
munities. It was conducted as a participation action research (PAR) between 2014 to 2016; and the
participants were 60 stakeholders in Kumpawapi Sub-district, Kumpawapi District, Udornthani Prov-
ince. It was found that teenage pregnancy situation was at an increasing trend. The adolescents had low
awareness of self-protection, and many of them had unsafe sex. Some of the teens started to have sexual
intercourse at the age of 12; and most of those who had the first sex did not know how to use contra-
ception. In addtiton, many of them had over use of emergency contraceptives. They had negative value
such as the sexual competition among girls. Based on the assessment at the beginning of the study, the
pregnancy prevention knowledge in adolescents was at moderate level (71.0%), condom use rate was at
53.5%, teenage families had a lacke of knowledge and skills to communicate with the teens. The schools
had limited competency on comprehensive sexuality education. The hospitals provided services that did
not meet teenage needs, and the available services were difficult to access. The community and local
people considered the teens as the origin of the problems. There were lack of policy and plans to solve
the problem. With the efforts of this research, a local teanage pregnancy strategic plan was developed to
included various activities covering all problems, including the establishment of a camp of youth models,
youth volunteers for peer education, kind parents and adult volunteers to support the programs, mobile-
voluntary counseling and testing, youth friendly health clinic in hospitals/communities/schools, school
sex education, capacity building for health workers, and social welfare support for affected teens. There
were efforts to gather budget from various sectors and establishment of ordinances for the local adminis-
tration organizations to implement the strategic plan. Assessment at the end of the project revealed positive
attitudes of families and communities toward the adolescents. Knowledge, attitude and sexual behavior
of the youth was improved to reach a very good level (89.6%), and the rate of condom use increased to
85.1%. The adolescent pregnancy rate gradually declined, from 52.2 per 1,000 adolescents in 2014, to
48.2 in 2015 and 22.6 in 2016. The repeated pregnancy rate in adolescents reduced from 30.4% in
2014 to 18.1% in 2015 and 0.0% in 2016. The coverage of post-natal long-term birth control implant
increased from 23.0% in 2014 to 100.0% in 2015 and 2016.

Keywords:. participation; teenage pregnancy; youth friendly health clinic
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Abstract:

Mellitus at Thung Siao Primary Care Cluster, Sanpatong District, Chiangmai Province

Tanasit Wijitraphan, M.D.

Effectiveness of Health Literacy and Health Behavior Promoting Program in Risk Group Of Diabetes

Sanpatong Hospital, Chaingmai Province, Thailand

Journal of Health Science 2020;29(4):618-24.

The objective of this study was to evaluate the effectiveness of health literacy and health behavior
promoting program in a risk group of diabetes mellitus. This was quasi experimental research. Study on
184 people who had risk of diabetes mellitus at Thung Siao primary care cluster, Sanpatong District,
Chiangmai Province. Data were collected by questionnaire through pre- and post-assessment during the
implementation of a health literacy and health behavior promoting program. It was found that most of
volunteers in the study were female aged over 60 years old, married, with primary education, and were
laborers. The scores of health knowledge on the 5 health practices (nutrition, exercise, good mood,
avoid smoing and alcohol drinking), access to data and health services, health communication, self-care

management, media literacy and right decision for health practice, as well as the scores of heath behavior

were all increased at the end of the program.

Keywords: health literacy; risk group of diabetes mellitus; primary care cluster
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Abstract: The Model for Accident Prevention and Severity Reduction in Older People of Mae Sariang Municipality,

Mae Sariang District, Mae Hong Son Province

Ratdawan Klungklang, M.N.S.*; Khanitta Nuntaboot, Ph.D. (Nursing) **
* Boromarajonani College of Nursing, Khon Kaen; ** Faculty of Nursing, Khon Kaen University, Thailand

Journal of Health Science 2020;29(4):625-36.

This qualitative study aimed at (1) studying the way for prevention and reduction of accidental
severity among elderly people by community that conforms to the community cultural context, and (2)
synthesizing the affecting factors on prevention and reduction of accidental violence among the elderly
by the community under the sociocultural context in Mae Sariang municipality, Mae Hong Son Province,
Thailand. There were 48 elderly persons and families as well as 56 relevant people participated in the
study. Data were collected through in-depth interviews, focus group discussion, participant observation
and non- participant observation. Data analysis was conducted by content analysis and verified by com-
munity leaders and members. The results revealed two measures for prevention and reduction of accidental
violence among the elderly: (1) prevention and reduction of accidental violence among the elderly by
themselves and their family, and (2) prevention and reduction of accidental violence among the elderly
by community which consist of three parts including prevention and reduction of accidental violence by
local administrative organizations, by social groups, and by health care units. In addition, there were six
relevant activities of community movement namely, (1) creating participation and building teams in the
community, (2) collecting data and utilization data for prevention management, (3) reinforcing social
group for community management, (4) creating volunteer culture for caring of the elderly in community,
(5) promoting quick accessibility to secure services, and (6) integrating of the elderly support into a
routine work. These are the important means for the community nurses who attend to improve health in
accordance with the social and cultural context for safety and reduction of risk factors that cause of acci-

dents which lead to disability and death.

Keywords: accidents prevention; severity reduction; older people; community; qualitative research
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Sunuasimaneassd agasssd hvinfauaiassd
dhuge ihwinufinduaaaamsnansss duilaname
nauninsss ilafaaaaiingssesiiuasadade
wennamEndiufianulunsm 2 auihnmsie HE
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1999 1 ﬁ'aadaw"ﬂﬂwmmjuﬁ'miha (N=115)

anvazaya U STl Sozaz

1. MUIUASIYBINIAIATA

- A39AUIN 55 47.83
- a33si 2 44 38.26
- A33ii 3 12 10.43
- A33i 4 4 3.48
é’nwmzﬁagaﬁ'ﬂﬂ Mean SD
2. 918 (17-34 ) 22.83 4.75
3. 2180534 (37-41 dlewi) 38.5 2.6
4. Suilnamenoudinsss (18.50-24.99 nn/u2) 21.11 1.78
5. twinfiNunaanmMseansss (11-16 Alandw) 13.54 1.65
6. ANNPILIANAYN (28-41 LHUAMNAT) 34.63 3.13
7. ANULINFUTOUNDI (78-111 HUANAT) 99.56 5.91
8. 1hwniinmsnluAssfsan Dare’s formula (2,624-4,218 nSx) 3,263.83 327.82
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10. 1hwinmsnusnifia (2,560-3,970 n3a) 3,152.06 312.49

= ' % (% o’d’l v act N H LY a o =
BIFNN 2 mmaﬂu“munmﬁﬁlumsnw AAINIDNIIUBN Dare’s formula LLas umunm’smnmnmwmmﬂu 30 UIN

naimaan (N=115)

Fetal Weight Mean (gram) SD Std. Error Mean Mean difference t p-value
Dare’s formula 3263.83 239.81 22.36 111.77 4.50 <0.01
Birth weight 3152.06

H ' HE @ P a H o a o
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wivainaan (N=115)

Fetal Weight Mean (gram) SD Std. Error Mean Mean difference t p-value
Johnson’s formula 3,508.39 447.89 41.77 356.33 8.53 0.00
Birth weight 3152.06
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Abstract:

Comparative Study on Fetal Weight Estimation in Labor Using Dare’s and Johnson’s Formula and Cor-

relation with Neonatal Birth Weight

Angsana Wisarutkasempong, M.N.S.*; Supap Chobkhayan, B.N.S.**
* Boromarajonani College of Nursing, Nakhon Ratchasima, ** Dankhunthot Hospital Nakhon Ratchasima
Province, Thailand

Journal of Health Science 2020;29(4):637-45.

Fetal weight estimation helps midwife makes decision about safe delivery planning. The objective
of this study was to compare the results of fetal weight estimation obtained from Dare’s formula and
Johnson’s formula. It was conducted as a retrospective descriptive research among 115 pregnant women
delivered at the Labor room in Dankhunthot Hospital Nakhon Ratchasima Province. Data were collected
from labor records of each cases. Demographic data was analyzed using descriptive statistics; and the
differences between the mean fetal weight estimation using Dare’s and Johnson’s formula were com-
pared by using paired t test. The correlation between fetal weight estimation using 2 method and factors
of the pregnant with neonatal birth weight were analyzed by using Pearson’s product moment correla-
tion coefficient. It was found that there were discrepancies between mean fetal weight estimation from
Dare’s and Johnson’s formula and the real neonatal birth weight, with the mean values of 111.77 grams
(SD=239.81) for the Dare’s formula and 356.33 grams (SD=447.89) for the Johnson’s formula; and
significant correlation between the estimated weight and the real weight was observed with the r value of
0.72 and 0.44 for Dare’s and Johnson’s formula, respectively (p<.05). The maternal factors significantly
associated with the neonatal birth weight included the height of fundus, gestational age and abdominal
circumference (r=0.50, 0.36 and 0.33, respectively, p<0.01). Based on the outcomes, it could be con-
cluded that fetal weight estimation during intrapartum with the Dare’s formula was more accurate than
the Johnson’s formula. In conclusion, the Dare’s formula is an easy and convenient method of screening
of fetal macrosomia or intrauterine growth restriction. It can be used to obtain basic information during
intrapartum nursing care, with regard to the making of a decision either to continue the delivery services

or to refer the pregnant woman to a tertiary care hospital.

Keywords: fetal weight; birth weight estimation; neonatal birth weight
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i TdunanaBsenanue 16 atfu mmil'uv‘hmﬁLﬂswﬁﬁaﬂiﬂmﬂﬁmﬁL‘%fogﬂmqaﬁa NAMSANEINUT K
m‘s%’nmmi’ﬂaa‘?m‘[iﬂéaﬂmmﬂwmu NNINNUTIBENNINNA 4,535 AU SnEWE (cured) Sa8aE 51.00
(95%CI = 44.00-58.00) 5n#1A5U (treatment completed) 59882 33.00 (95%CI = 10.00 - 55.00) S04
aNLAD (treatment failed) 38882 5.00 (95%CI = 2.00-8.00) M9&N (lost to follow-up) 3988z 13.00
(95%CI = 9.00-17.00) Je#Ia (died) 5088 13.00 (95%CI = 10.00-16.00) LLazwuiﬁzammﬁpjﬂm
lasumssnmazagludnsenin 8.20-30.00 oy datauauuy IumsgLLa'?nwwjﬂ'm"im‘[wéaammﬂ
wmumiﬁizuum'ﬁaﬂmufthUm's'%"nmQ’ﬂm‘?m’l—,ﬁﬂ%aﬂmmﬂwmﬂﬁﬁﬂixam%mwmn%u
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unin

Toulsa (tuberculosis ED) TB) Lﬂﬂiﬂﬁﬂﬁiaﬁlﬁﬂ
NNEBUUATIEE Mycobacterium Finaneniin uad
Fudamlutssmalneanniige fa Mycobacterium
tuberculosis Jaulsaialalunnaienzansseme diu
Tnainifaiven Sesar 80.00 wWatnlsasnse
wwsnsznelanmeamealagenumenisle 9 M9
wo wazmsmela L"E‘vfal,wéwﬁazagﬂuazamNazmm
Lawzﬁaanmgjmmﬂ BYMAYBN droplets ﬁLﬁﬂﬁqﬂ
fidaalsnazaasaglummalduasiili ey
gaamadiiiainlsadngieme droplets 1as
daTalsaiifionadn 1 adhdlen wassgninas
deszuugiduiuesiems mndagninas Tl
e fazuedrh lFAanseamed ssdmsewni
Tanmavszanui lull w.ea. 2560 fgihainlsn
?:aﬂ’mmmlmu (multidrug-resistant tuberculosis:
MDR-TB)/ lsun sy (rifampicin resistant: RR)
558,000 uauaw (Jihelvi Faeas 3.50 uasgithe
aesnmnannay Joear 18.00) lusnnuilidadu
2945138 MDR-TB agafien Taeas 82.00 (4.60-
5.60 uauAY) NaM33n Ty MDR-TB/RR d153
tiie Saeay 55.00 laidsa Saeay 45.00 (Snaw
e Spear 8.00 AL 5088y 14.00 (HeTia o8
8¢ 15.00 Linnudeyanamssnm Seeas 8.00)“”

S'mTiﬂéaﬂwwawﬂwuwu (multidrug -resistance tu-
berculosis: MDR-TB) msaaen3nwninilsaathatias
2 wuwuﬁﬁwﬁtyﬁa Isoniazid (H) ttazRifampicin (R)
Taganaiimshasnuuuau  Sames vialifld ms
finsanhiihefideialsadomumeninuvialal
suilusdnsiisitazdasinamsnasauanulizasen
(drug susceptibility testing: DST) Lﬁaaﬂ’uaquuaz
Hudunamansntane dmsunesgiulumssnm
Solsanamnuansunulszana 18-24 Hau®

Usznalngdu 1 Tu 30 Ussnawaslaniiinsy
Sadse (TB) Salsaiduwusiumsandotonle?

(TB with HIV) LLazi’mIsﬂ%aﬂwwawzlwuwugq (MDR-
TB) nmsmadssanaapsasamssuselan 1
2560 Uszinalnedigiheialsadas MDR-TB/RR
3,900 38 lusnnuilifugithelv Sosas 2.20 was
fiheiileednmandau Jasaz 24.00 waMI3NM
d152 Gnemanazsnwasu) Se8az 60.00
YenMNENNNENUMITEINaIRTI A lsARBEN YA
AnuRlsanentnanzming snevhuzm sanse
maauy3 audtl w.e. 2550-2558 wuhiihe
wvne 177 9e lusnnuiisnwnme Joeay 43.50
SNENATU 50882 22.00 NOUA 588 7.90 SNEAN-
wian 3pzar 2.80 deZia Spwar 22.00 lUSums
$henfiau Jouar 1.10 wazhuq Sazay 0.607
gorunsalSalsanosvarssuiu Sauianin
Taudszanne 2554 - WHIEY 2557 NANTINHIE-
thesalsadpenumezuiy wui Snwme Jesa:
27.80 SAWIASU 58882 11.10 (dedIn Spuay 27.80
waLNNeN 5888z 33.30° wazdMINENUNINS
SnwnSalsaasmumesinuludelszme Fawui
ﬂa;ul;:ﬁ'J:;ﬁnﬂsﬂéaammﬂwmﬂuﬂszmﬂmumﬁﬁ
Tsasin Hnamssnme Saeas 57.90 SAHIATU
Souar 18.60 (HeTe 080y 14.50 SNWIANLHUAD
Sa88% 0.70 wazaNaln 5088 8.30° warlulszna
Fluimsnsnuwamsinmninlsadammmeniny
lungueng 15-64 U fuamsSnwasu Jaeas 71.60
Fedia Seuar 42.00 wasngy 65 Tauly fiwams
SnWASU 50882 39.00 (Fedin Spuay 49.40"°
mm@;‘na«%a%ammaLﬁﬂﬁumwuﬁssuﬁwawaqﬁa
deiulsatasiiosainiinisnaraWugaesans
Wugnssu (genetic mutation) ¥ lenlaianaunsald
Snwdfatalsaiuld uafiddgiaadaiannms
quadnugiteneadiin (clinical practice) 1¥Y M3
Tigasmildmunzay mslielusuaiis iy
UsemuluvFastezna bivnuwe msidueniiazziny
mauimsdamafimalssansnmw FEUUNMTYUD
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MnumMssudsemuen (DOT) daluwinuda uanan
danadenngiheilsadnihlinsgaduenlud
dumsaoize HIV Tsawnvmu TaalaEass™®

wansznuitanuamadualdelunmsinm
#ie MDR-TB siasnauszans 200,000 v+
MUINING) Ao JiheanNNIFNNGI fIaua:
w3sannmaduialsadesvassun iasan
szazna UM InIianny uasdudian iams
wanufudnnaulugury uazdan@ynuariaauad
tauthuufnsenvesausauine dumariiGent
a5

Nndorumsalvarzaslsaineduaziiulan
wamssnwninlsnfemumsnnu fsenduems
SnndiFaiion loswwenguiiheiilsaunandou
L2 HIV, DM, chronic kidney disease* % yanan
tiszaznaigitheldfumsinmniisanmieninu
18-24 iiau"* fHvevauladnmnanssnmg-
theialsadamnmneunu warszaznmigiheldsy
masnmialsndasvaenn tiaduiayahdny
Tumsl#idhunmdumssnndagasaniivanzaw
dmfuiheinlsadamvarsvnudmiuunnd
fvimsinwgiae (Hudayadmiudmind
msagalumsdemugualidmuuniiithy way
Wuwwmslumanunuiiialasfuuazauga
Salsadoenvasany

BMANE

sUnuumMsAng: Wumsnumussanssned
Wussuu wazmAeeiiBaansny (systematic re-
view and meta-analysis)

/M3 I,La:mm%ﬁu%Nﬂu?ﬁEl (search strategy and
term): mafnmilfumsnuminssanssuagaiiu
sruuiiladnmnuamssnndgtheialsadomvans
wnu uazdnmnsseznmigiheldiumssnmninlae
Gouaneuny fauaaumsinm uaaslumwi 1

FasunnmsAumnuddenngiudiaya Science
Direct, Google Scholar, Cochrane library (s PubMed
lagldd @Ay Aa Search (multidrug resistant [Title]
AND tuberculosis [Title] AND treatment outcomes
[Title] ) wazSearch (multidrug resistant [Title] OR
MDR-TB|[Title] OR MDR-tuberculosis [Title] AND
tuberculosis [Title] AND treatment outcomes NOT
extra-pulmonary NOT prison NOT migrant NOT
animal NOT mycobacterium bovis [Title]) Ll,aﬂ%g’m
dayansaTinlsa lsansnenuazniniainga
NINNNMINFITUFY NITANTINY LUV IUFY
waznsasnsnauanlsa lagladmaumaa “Julsa
faenvmnenny” “Jailsataenumeniny vaeiailse
UBZHANITINEN” “%aammaﬂum UWaznNISSNE”
Toasfetlidnw #e a.6. 2008-2018

n15AALEaNIITLaMNIMUNIY (study
selection): N52¥NlA8NIY 6 AU LNAIAALEDN
155045V AD n“Ju@'ﬂaai’m’l_ﬁﬂéamwmmmﬂu
Uandaiinamsasaauvzdiuun fuamsmnzi@ass
@a/negauanuliuaen LLazﬁmsﬁumLﬁﬂu@'ﬂaa
wieeantlu 2 N Aa new WA retreatment (failure,
lost to follow-up, relapse) LLazLﬂum’iﬁﬂ‘lﬂ’lﬁﬂ’mTﬁﬂ
dhdsgrudeyaniudy wnldldmsdnmnind
ANUSAURAUU LazaNUNIMSANHBNITIUNTIN
Téun gtheinlsafitunsdsumaiulay wiaduq
Joulsaludad (Mycobacterium bovis) gieinlse
UanN1Uan (extra-pulmonary tuberculosis) @Iﬂjﬂﬁ’miiﬂ
TuGaud gihatulsalunguiawen §ilhelulsa
%aﬂmmawmuﬁﬁﬂ@mm (pre-XDR-TB) Q’ﬂaﬂ
5’mIsﬂéaammawumﬁﬁﬂqmmmﬂ (XDR-TB) 2%
anAnNBaN NATUTNMINUIMIITIUNTTHEIUAN
ﬁy'qwams%’ﬂm;jﬂw%’m‘[sméaammaﬂmu Uasze
na lumsspmn

AAINOAIN

wamssnngiheiailsndomuaisunu (MDR-
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TB): WumsUsziiiunamasnmgiheinlsadas
#1821 (MDR-TB) @NUUININVDIBIANIT
awnisiglan wazehininilsn nsuauanlsn NsenTN-
anaTeugy S
Snwve Ao (U MDR-TB Sn¥asuiniue
Toalaifivangiuaumad uaziinamnzidasdaiiuay
agetiae 3 A59 (anulitiaenin 30 i) Aeranu
Tuszazaaiiiag
Shwasu Ae §ihe MDR-TB Sn¥AsUMnue
Toalafivangriunanyad ua lilinamzideadanse
= g 2" <~ =1 qull ‘g‘l < 1l
Fuamnzdsdavsaluatnizidengattuauadig
a8 3 A9 luszazaaiiag
Snwanwman fa §ihe MDR-TB gimssnm
G = o [~ vV -d' 1 v v
vIadianundudsuldsugasadnias 2 u1nu o
N LEIoN
- Shwudmmazidegesuiuuiniiaduge
v v
SEESIUNUU
. N v o
- fxawnzieadannaunauluuln (culture
reversion) TuseezaLiing
= g 1 24’ ' .
- uwaﬂgm’nmaﬂﬂuﬂqu fluorquinolone Lag
second-line injection LIWNLAN
= 1R o Y
- ieamsliisdszasdnnenannaugtheny
Taila
MAEN A HILNGNINE WIBIENINEILALADNN
MOY) >2 LHDUANADNY
Me Ao Memedwnale ] nauENSNE wie
FETWUINNITINTN
Touaan Aa gihanlausanluSnmaauneuna
d‘ 1] 2 v td' cﬂ'
2 wazlainsuwamssnym (Mdeuns wansu
HAMISNEFATNEU)
SnEdSa Aa NaTINYBISNVNE NU SNEIATU
MUUA
7 v c&' %3 =} a W v
MIanNndaya: (HAAALADNNUI NN L)
wad AMIENG Jayered WiazNUIENANLEDNEN
N vgana llil

v & aw v A& A
1) dayaiugiueesnidy Usznaumeaises
Y a o = d‘d a o td'd
Wiwus Unawuw dseimandnmn
2) Yssnnanguihvananldlumsiensi
3) WaRakaINQUTTaNAYENIIIRY
4) (NN IAIILILNUNNITAND BN
5) NaMIANEIYBINIUINY

HANIIANE

NNMsAuANNUITERA T BRI aTIUIY
350 avulagduauang udaya Pubmed lanu3ae
17U 21 Aty Cochraneldniddeduiy 2 avu
Science Direct l@nuAdgduiu 143 avu Google
Scholar l@N1ATETIUIU 176 AUV wazNIANTIlsa
15AN519BALALTIUAINGH I15d15IYTLUU-
AENIUGY NINININAIVANTIA NTENTININII-
msnanay lemAdesuu 8 atu nniuasihms
Famiseiendaunsn 102 atu Taslslusunsy
STATA 16 fasnazinmsaamidseilaifiamatiu
Haean 152 At wdanudIeHuIu 96 avu way
msannmaseiieaadanatuitiiiamassma
awimsAaEh nmMsiasanudImuh Soudsed
sunarimadadan 16 atiu fdgtheiulsadan
wanenunaNe 4,535 1o Tessulnajdulszme
AfgiheTalsadasuaenugs ldun Uszna
wuen duidie Tne @6 Ty dilu asi wowdmld
Ju uazeadedy deuaaslumei 1

NAMsAnMEATEM 16 atutitathainyms
numnssanssnagussuulasasisyuuunu
JBUUY cohort study UIU 1 auu retrospective
study NUIU 1 auu retrospective cohort study MUIU
1 atu retrospective analysis 14U 1 AU retro-
spective case note review UIU 1 auu retrospective
single-center AU 1 Aty prospective study 11U
1 auu prospective cohort study 314U 1 AUy pro-

spective comparative data UIU 1 AUU cross-sec—
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M5197 1 mamsé"nmQ”ﬂm’i’mfsﬂﬁamwmﬂwmuﬁmm 16 AUUNAAIILNBNINTNUMIUIFIUNIINB IR UTZUY

Study authors Country Study design Simple Comorbidity — Treatment Cured Completed Failed Lost to Died
size duration n(%) n(%) n(%) follow up n(%)
(month) n(%)

Heller et al., 2010®*  South Africa  Register studies 46 HIV - 0 0 0 1 (2.20) 4 (8.70)

Nagaraja et al., India Prospective study 224  HIV, DM, - 145 (64.70) 0 5(2.20) 64 (28.50) 10 (4.40)
20127 HT

Unsal et al., 2013?¢ Turkey Register studies 64 HIV 16.40 34 (53.10) 0 1(1.60) 18 (28.10) 0

+8.20
Loveday et al., 2014®”  South Prospective 736 HIV - 0 427 (58.00) 49 (6.70) 107 (14.50) 133 (18.10)
Africa comparative data

Malee Kerdpan et al.,  Thailand  Retrospective 153  HIV, DM - 0 92 (60.10)  3(2.00)  45(29.40) 9 (5.90)
2014 cohort study

Yongyut Maokumnerd — Thailand  Register studies 7 HIV - 2 (28.60) 0 0 2 (28.60) 3 (42.80)

etal., 2014®

Charles et al., 2014®% Haiti Cohort study 110 - 22.50 43 (39.10) 0 0 4 (3.60) 11 (10.00)

Noppadol Wanta et al., Thailand  Register studies 106 HIV - 71 (67.00) 0 11 (10.40) 11 (10.40) 10 (9.40)
2015%”

Patel et al., 2016%" India Prospective 145 - 24.00 48 (33.00) 8 (6.00) 8 (6.00) 32 (21.00) 43 (30.00)

cohort study

Olaru et al., 2016°? Austria  Retrospective study 76 - 21.00 47 (61.80) 9 (11.80) 0 0 2 (2.60)
Janmeja et al., 2017“”  India  Retrospective study 140 HIV,DM - 77 (55.00) 11 (7.80) 5 (8.50) 13 (9.20) 23 (16.40)
Sombat Thanprasertsuk ~ Thailand Descriptive research 177 - - 77 (43.50) 39 (22.00) 5 (2.80) 14 (7.90) 39 (22.00)

et al., 20177

Huerga et al., 2017>  Kenya Retrospective 145 HIV - 84 (57.90) 27 (18.60) 1 (0.70) 12 (8.30) 21 (14.50)

case note review

Kawatsu et al., 2018"%  Japan Cross-sectional 172 - 24.00 0 98 (57.00) 0 0 42 (12.80)
study
Yu et al., 2018 Taiwan  Register studies 692  CKD, HT, 30.00 0 570 (82.40) 18 (2.60) 20 (2.90) 84 (12.10)

Cancer, CVD

Xu et al., 2018 China Retrospectively 1542 - - 688 (44.60) 46 (3.00) 279 (18.10) 176 (11.40) 133 (8.60)
analyze
Over all 51.00 33.00 5.00 13.00 13.00
r 88.67 99.76 96.13 94.42 90.44
(95%CI) 44.00-58.00 10.00-55.00 2.00-8.00 9.00-17.00 10.00-16.00
p-value <0.001 <0.001 <0.001 <0.001 <0.001

#YLRG: DM: diabetes mellitus, CKD: chronic kidney disease, HIV: human immunodeficiency virus, CVD: cadiovascu-

lar disease
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tional study WU 1 vy descriptive research M UIU
1 AUV udsregister studies U 5 AUU loaiinise
W lunsasansdseine Lawn BMC Infection Dis-
ease, the American society of tropical Medicine and
Hygiene, the Indian Journal of Chest Disease & Allied
Sciences, the International Journal of Tuberculosis and
Lung Disease, ELSEVIER, Oxford University L%
Thai Journal of Tuberculosis Chest Disease, Interna-
tional Journal of Research in Medical Sciences, PLOS
ONE, Journal of Thoracic Disease, Clinical Infection
Disease and the German Center for Infection Research

(DZIF) wazimsanunlunsarsvasdsendlng

laun Nsansiulse lsansrenuaznsniaingd
NIsnsmuanlsn wazNINIIMMIaINGY lag
mmsdnsnlull 0.@.2008-2018
wamsinmngiheialsadomumennu wuh
44.00-58.00)
10.00-55.00)
Snenaumal 388z 5.00 (95%CI = 2.00-8.00)

Snenwe 5888y 51.00 (95%CI
SnEAsU S8ar 33.00 (95%CI

MAEN 38882 13.00 (95%CI = 9.00-17.00) LFea-
70 5088 13.00 (95%CI = 10.00-16.00) Uaz
wuszaznaigihaldSunsinmazegluig
5eWI9 8.20-30.00 tiaudeusaslumsei 1 uaz
MuA 2-6

Mui 2 MaNIIINIME (Cured) zasgihatnulsadasvaranuu

WaNI53N¥IHIE (Cured)

Study authors ES (95%CI)  Weight
(%)
T
Nagaraja et al., 2012 ! —— 0.65 (0.58, 0.71)  10.37
Unsal et al., 2013 —Ih— 0.53 (0.41, 0.65)  8.27
Yongyut Maokumnerd et al., 2014 & ; 0.29 (0.08, 0.64) 2.98
Charles et al., 2014 —— i 0.39 (0.30, 0.48) 9.42
Noppadol Wanta et al., 2015 i —— 0.67 (0.58, 0.75) 9.48
Patel et al., 2016 —.— ! 0.33 (0.26, 0.41)  9.93
Olaru et al., 2016 1|—.— 0.62 (0.51, 0.72)  8.76
Sombat Thanprasertsuk et al., 2017 +I 0.44 (0.36, 0.51) 10.04
Huerga et al., 2017 -—— 0.58 (0.50, 0.66) 9.80
Janmeja et al., 2017 — . 0.55 (0.47, 0.63)  9.73
Xu et al., 2018 (35) » 0.45 (0.42, 0.47)  11.22
Overall (I* 88.67%, p=0.00) ,_ T 0.51 (0.44, 0.58) 100.00
1 1 1 1 1
0 0.25 0.50 0.75 1.00
Proportion

AN Effect size = ES
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MU 3 HANIINIATY (Complete) BadEihatnulsafasvanauiy

WaN133N¥IATU (Complete)

Proportion

Study authors ES (95% CI) Weight
(%)
H
Loveday et al., 2014 - 0.58 (0.54, 0.62) 10.03
Malee Kerdpan et al., 2014 — 0.60 (0.52, 0.68) 9.94
Patel et al., 2016 --— 0.06 (0.03, 0.11) 10.03
Olaru et al., 2016 — 0.12 (0.06, 0.21)  9.96
Janmeja et al., 2017 - 0.08 (0.04, 0.14) 10.02
Sombat Thanprasertsuk et al., 2017 —— 0.22 (0.17, 0.29) 9.99
Huerga et al., 2017 . 0.19 (0.13, 0.26)  9.98
Kawatsu et al., 2018 —_— 0.57 (0.50, 0.64) 9.95
Yu et al., 2018 - 0.82 (0.79, 0.85) 10.04
Xu et al., 2018 n 0.03 (0.02, 0.04) 10.06
I
Overall (I* 99.76%, p=0.00) —_— ! — 0.33 (0.10, 0.55) 100.00
T — T T T
0 0.25 0.50 0.75 1.00
Proportion
d' Q k4 . Vi Q Z
ANN 4 HANIIINTIANLYD (Falled) ﬂaﬂ@ﬂ?ﬂ')mtiﬂﬂaﬂ’]ﬂa'\ﬂ?lu’]u
QI kX .
HANIFTINBIANLKEA (Treatment failed)
Study authors ES (95% CI) Weight
(%)
Nagaraja et al., 2012 - 0.02 (0.01, 0.05) 9.42
Unsal et al., 2013 I—I— 0.02 (0.00, 0.08) 8.96
1
Loveday et al., 2014 H- 0.07 (0.05, 0.09) 9.47
Malee Kerdpan et al., 2014 Ly 0.02 (0.01, 0.06) 9.33
Noppadol Wanta et al., 2015 - 0.10 (0.06, 0.18) 7.37
Patel et al., 2016 - 0.06 (0.03, 0.11) 8.62
1
Janmeja et al., 2017 - 0.04 (0.02, 0.08) 8.95
1
Sombat Thanprasertsuk et al., 20 '.'I- 0.03 (0.01, 0.06) 9.23
1
Huerga et al., 2017 .—: 0.01 (0.00, 0.04) 9.59
1
Yu et al., 2018 l-i 0.03 (0.02, 0.04) 9.63
Xu et al., 2018 i - 0.18 (0.16, 0.20) 9.43
Overall (I 96.13%, p=0.00) {$} 0.05 (0.02, 0.08) 100.00
1
1
1
!
I I I I I
0 0.25 0.50 0.75 1.00
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MW 5 HANIINIINNNNNT 2 haudindanis (Lost to follow-up) Hihelnlsafasvarsuuu

1087011071 2 LHauGnnani (lost to follow—up)

Study authors

Heller et al., 2010
Nagaraja et al., 2012 !
Unsal et al., 2013 .
Loveday et al., 2014 '-'

Malee Kerdpan et al.,, 2014

ES (95% CI)  Weight
(%)

0.02 (0.00, 0.11) 7.92
0.29 (0.23, 0.35) 7.29
0.28 (0.19, 0.40) 5.21
0.15 (0.12, 0.17) 8.40
0.29 (0.23, 0.37) 6.76

Yongyut Maokumnerd et al., 2014 =
Charles et al.,, 2014
Noppadol Wanta et al., 2015
Patel et al., 2016

Janmeja et al., 2017

Sombat Thanprasertsuk et al., 2017

Huerga et al.,, 2017 -.—-
-
-

Yu et al., 2018 [ |
Xu et al.,, 2018

Overall (I* 94.42%, p=0.00)

0.29 (0.08, 0.64) 1.21
0.04 (0.01, 0.09) 8.15
0.10 (0.06, 0.18) 7.34
0.22 (0.16, 0.29) 6.95
0.09 (0.06, 0.15) 7.72
0.08 (0.05, 0.13) 8.00
0.08 (0.05, 0.14) 7.83
0.03 (0.02, 0.04) 8.62
0.11 (0.10, 0.13) 8.58
0.13 (0.09, 0.17) 100.00

| | |
0 0.25 0.50

Proportion

cll e - A . Vi o &
AMNN 6 NaNIFIFINLFTIN (Died) waqgﬂamtﬂsﬂmamwmmmu

(d@a76 (died)

Study authors

Heller et al.,, 2010
Nagaraja et al., 2012
Loveday et al., 2014

Malee Kerdpan et al., 2014

0.75

ES (95% CI)  Weight
(%)

0.09 (0.03, 0.20) 5.58
0.04 (0.02, 0.08) 8.03
0.18 (0.15, 0.21)  8.00
0.06 (0.03, 0.11)  7.65

o "

Yongyut Maokumnerd et al., 2014 L 0.43 (0.16, 0.75) 0.74
Charles et al., 2014 — 0.10 (0.06, 0.17) 6.81
Noppadol Wanta et al., 2015 — 0.09 (0.05,0.17) 6.83
Patel et al., 2016 —— 0.30 (0.23, 0.38) 5.92
Olaru et al., 2016 .— : 0.03 (0.01, 0.09) 17.70
Janmeja et al., 2017 _r._ 0.16 (0.11, 0.23) 6.55
Sombat Thanprasertsuk et al., 2017 | : _._ 0.22 (0.17, 0.29) 6.57
Huerga et al., 2017 —._ 0.14 (0.10, 0.21) 6.75
Kawatsu et al., 2018 i —.— 0.24 (0.19, 0.31) 6.41
Yu et al., 2018 r 0.12 (0.10, 0.15) 8.11
Xu et al., 2018 L 0.09 (0.07, 0.10) 8.36
Overall (I2 90.44%, p=0.00) ) 0.13 (0.10, 0.16) 100.00

1

i

I I I I
0 0.25 0.50 0.75
Proportion

654

Journal of Health Science 2020 Vol. 29 No. 4



WANIIIN) I‘}j’ﬂ?l giulsARasBaIsIUIN: ﬂ’]‘i‘YI‘IJ‘YI’Ju’JiSZMﬂTSN’rZIEi’l\‘IL‘;IjhﬁE‘U‘LI HaENIILAT) xﬁv‘ﬁqaﬁmu

Isal

PNNANINUMUITIUNTINDIUIY 16 ATUNN
YV 10 Usznd SNUNGUEIaEINInNg 4,535
AU 521N A.A. 2008-2018 HFUUUUMSANY) 12
WUy LA cohort study, retrospective study, retro-
spective cohort study, retrospective analysis, retro—
spective case note review, retrospective single-center,
prospective study, prospective cohort study, prospec-
tive comparative data, cross—sectional study, descrip-
tive research Woe register studies

wamsﬁﬂmwuiwQ’ﬂm%’m‘lﬁim’%aﬂmmmmu
Snwwe 388y 51.00 (95%CI = 44.00-58.00)
fT’qﬁLﬁaqmmﬂwmm Usenaimswaunain
Fadsafifnaspuuasiannszuumsaamu® ms
Snwgthaiulsamuumeyasasdamssnnelan
ﬁaaszuumsmugumiﬁum (direct observe test:
DOT) 9% 18-24 LHDU 8AITHZIYNANIY
s lumsanadfaseialse wieumiimamade
False wazmsnaaauanylwesendouGEuaumMs
Snw daandasnunamsanwndaelugithednlse
fApeNWANEUINUYBY Nagaraja C uazane fianwly
Uszn@dude WUKanMssnIme 088y 64.70°°
Janmeja AK wazaa flaanmnlulssmeaduiiasu
AU WURBMISNEIME 88z 55.00° uazanle
unulsziaizan wosanie Mlddnmlulsawenuna-
wzmM3nd Sandamaauys Ussndlng wuihwams
Snwmeludiheialsadesvassuny Sosas
43.50"

mﬂmimmmﬁmnsw;ﬁﬂaﬁm‘[iﬂﬁamwmﬂ
21U 1 JFeFIN38E 13.00 (95%CI = 10.00-16.00)
d90A3INUNANIANZBENENS LBHALe uaz
anir® wuh gthelalsadasuansnnudedio
Soeny 42.90 lesfiheialsafideiioduwamne
NNNTNANEN I nzwAmE g RnssaEeea
msﬁ"umuq?lmw Wy figanasdy waziilatia

axmsiavthaumazlulsanenaiiaianmsninC®
Tow o o X
wannnigtheiulsninnnd Saeas 70.00 Gaen
v % 1 = g Gl 24’ 1
dwalsannni 3 #fieaull wiadeenunn 2
#iia shusutadenyh inemsdedie " Weawnan
miemasilsasy loun Tsanzise Msfaza HIV
Tsalaese Tsaganldanas Tsaau Tsatunwnu
[ a [~ Vv Pl d’
wazlsaanuauladiags (Wudy Tegwmwisgihed
foa HIV wazlilasuendrubsa dlamadadio
Wu 3.10 wh eunuaunlasuanaulsa®®
NNMInuMINIsunssngtheiulsnteevas
YPNUNANHANDAUNINAI 2 LAY 5888 13.00
(95%CI = 9.00-17.00) NUHBINNINHATINLAEN
YBNEN MIANATDIANUDANBFRE FULUUMTINT
LAl 7 9’&, vV lﬂ' QJ [ v
Jihednlse anudvugueethemnenuiulse -
thaniivsziamsmesnduanulirnedadayeains
mamsunng Nelazasgihe wasnsatiuayuan
WWNELAENEIUID §DAAIBINUNBNITANEIYDY
Tupasi TE uazanz wugtheialsafaennanazuy
MANHAFBOUNIAND 2 LPBU 3p88: 38.00”
Janmeja A wazanis wugthedalsaaennanazuy
NALNHANDAUNINAI 2 LHaU 58882 9.20°% Xu C
uazaniz Wugthelulsafae ey 1enands
AUNINA 2 1HaY 3p8as 11.40°% Patel SV ua
T wu@'ﬂaai’misaﬁaawwawawuwu MANHAGDNU
1NN 2 LHau Sagar 21.00°Y Unsal E wazaae
wmﬁQ’ﬂm’;’mbﬂﬁamwmmmu 10N HAADNU
NN 2 1hau oay 28.10°° uazand awug
uazaniz Wuethelulsafae ey 10eNands
% U & v (28)
AUNINA 2 LHPU 5P88L 29.40
NNMInuMINIIunssnNgtheiulsnteevas
PUIU WU HAMIINEIANA 38882 5.00 (95%CI
= 2.00-8.00) Maditiiassnangtheinlsadaeans
sinuduluaiivseidmssnmaumannen Wla
SusnenalseaaNaNLEN UNASINYNLBIUND
Yes 1 P-4 & P o v
FanneImshTy veTALliaNNNgRsENTILY

NINTINMINSITNGY 2563 Ui 29 AU 4

655



Treatment Outcomes for Multidrug—Resistant Tuberculosis Patients: Systematic Review and Meta-analysis

SnwlifiUszansmwiiieana® dannaseanuNams
A9 Xu C uazanz WUhHamMsSnwauwallu
Y g I sgll v o (35) o [
Hihelalsafaenvareinuiagas 18.10°° dwmdu
swmgladaaa 1 MhlimsSnmaumaninan
‘ﬂ' 4 a Y QJ tglj ¥V ¥V
Gewaneld Unddiheinulsanaendasldszazinm
Aaautneemwuiau g 2 U (18-24 haw) lums
Snwn lvlddinald Fenndihelalasumsaiu-
1 =~ [ <~ a v o Y o
ayuIBaaNNATBUATIIBNGLEY Ty
ke o v =l L = I
aaspanlUhnumneldinquidansauas Judu
e dAYNEINAGaNIINHNANTIY UBNNNY
Ja380U 7 NAUIZENNAADMISNENANLHNY AD
Jaymasauaduanuan Jumioutasegnazeg
asaund Jeymanuennau wazdumenanao
NIMInumMInITIunssngtheiulsntesvas
PUIU WANIIINEIATU 30882 33.00 (95%CI =
10.00-55.00) Miltiipananmslasumsativayy
Nauwnduazwenina AN laldnnasauniiua:
Houarihalagmmsmsmniumssussmuen ms
lasumssansunnauludiay dFaanassnuniuiae
2949 Kawatsu L wazanis wWuhramssnwasulungs

nioe 15-64 U Fagar 71.60 uaznguniony 65
Yauly Fowaz 39.007

gl

HANNMINUMINTIUNTINANMIINHETHE IR
fRENVANEPINY WUNWaMSSnENe Sasar 51.00
(95%CI = 44.00-58.00) SN¥IATU 5888 33.00
(95%CI = 10.00-55.00) SN#1aNLHaI 38892 5.00
(95%CI = 2.00-8.00) 2N0gN 3988z 13.00 (95%CI
= 9.00-17.00) \FeFIn Spuar 13.00 (95%CI =
10.00-16.00) wazszaznaniigiheldsumssnmas
agluz95sWiN 8.20-30.00 (Fiay

Halauauus
1. lumsguasnwiheinlsafaevanazuu

msiszuuNMsAamu Mmaumsinmgileiulse
& ¥ o a8 a X
aeenvaezinulviiUssansmwanny
2. msimsausnlianudinenuinlsadmsu
[ t:‘z:{ Al
asauaniEhennau

nennssndszne

?tmlam»;)nmu?a"’an‘%?u*LlimnﬂanmwiN—
Ussne Muerdasdunamssnwiulsadaemae
sl lflumsdnmmumussanssu
UsznaumsinmisslupssilautssaumadnSuiy
eNG Meiigavarauaua I agumans
AMEINGINITFUMNUALNITAWI NI INFENN BN
imliifisslawanndnsmwlumsduduzaya ms
BUUAEN TEUINMNTHITY

@NEI1ID1NDN

1. shndalse nsuauanlse. wnmMemsmuginlse
Usznalng w.a. 2561. nyanwaruas: énindalse
nsnauanlsn; 2561.

2. éiinfulse nsuamuaulsn. wuImanisaitiuny
MUuANIUlsALNT& (NTP Guidelines) 2556. NFIUNN-
VINUAT: BIANTIULATIEUNINSHIUAN; 2556.

3. Raviglione MC. Tuberculosis: the essentials. 4" Edition.
Boca Raton, Florida: CRC Press; 2009.

4. World Health Organization. Global tuberculosis report
2018. Geneva: World Health Organization; 2018.

5. World Health Organization. Gobal tuberculosis report
2017. Geneva: World Health Organization; 2017.

6. ehunialsa NINMIUANTIA. LUINNMIUIINTAANS
éﬂwi’misﬂ%am. NFUNWNIUAT: FNUNFUNTDINIT-
wnuasuiUsemelng; 2558.

a 4 v 4

7. @nde unulszia3sqy, Insaen avenwyad, Aeway

Y]
o d a

nawswad, Ui guedstdiy, a0 3907, w0

s

Inendanssaumialsafesvasauu Tsanenuia-

656

Journal of Health Science 2020 Vol. 29 No. 4

Boca Raton, Florida: CRC Press



WANIIIN) I‘}j’ﬂ?l giulsARasBaIsIUIN: m‘s‘nummismni‘mazhmﬁ‘]msuu HaENIILAT) sﬁv’?naﬁmu

10.

11.

12.

13.

14.

15.

wzM3n¥ U 2550-2558. NIasmIuanlsn 2560;
43(4):400-12.

v 4

aagns whinwile, aned Mase, gws M, AnGins
(Beuson, Inen aaaainad. sonumsaiinlsnann
PALVUIY WHINNN ?JQ‘IJ‘UTJN’]O& 2554 - WYY
2557. NIN5IUlsA 15AN5198n wazngtiuainge
2558;35(1):8-17.

Huerga H, Bastard M, Kamene M, Wanjala S, Arnold
A, Oucho N, et al. Outcomes from the first multidrug-re-
sistant tuberculosis programme in Kenya. Int J Tuberc
Lung Dis 2017;21(3):314-9.

Kawatsu L, Uchimura K, Izumi K, Ohkado A, Yoshi-
yama T. Treatment outcome of multidrug-resistant tu-
berculosis in Japan - the first cross—sectional study of
Japan tuberculosis surveillance data. BMC Infect Dis
2018;18(1):445.

Rajbhandary S, Marks S, Bock N. Costs of patients
hospitalized for multidrug-resistant tuberculosis. The
International Journal of Tuberculosis and Lung Disease
2004;8(8):1012-6.

Resch SC, Salomon JA, Murray M, Weinstein MC. Cost-ef-
fectiveness of treating multidrug-resistant tuberculosis. PLoS
Medicine 2006;3(7):e241.

Kang YA, CHOI 'YJ, CHO YJ, Lee SM, YOO CG, Kim YW,
et al. Cost of treatment for multidrug-resistant tuberculosis
in South Korea. Respirology 2006;11(6):793-8.

Floyd K, Hutubessy R, Kliiman K, Centis R, Khurieva
N, Jakobowiak W, et al. Cost and cost-effectiveness of
multidrug-resistant tuberculosis treatment in Estonia and
Russia. European Respiratory Journal 2012;40(1):133-
42.

Tang S, Tan S, Yao L, Li F, Li L, Guo X, et al. Risk
Factors for Poor Treatment Outcomes in Patients with

MDR-TB and XDR-TB in China: Retrospective

16.

17.

18.

19.

20

21.

Multi-Center Investigation. PLOS ONE 2013;8(12):
e82943.

Chang J-T, Dou H-Y, Yen C-L, Wu Y-H, Huang R-M,
Lin H-J, et al. Effect of type 2 diabetes mellitus on the
clinical severity and treatment outcome in patients with
pulmonary tuberculosis: a potential role in the emergence
of multidrug-resistance. Journal of the Formosan Med-
ical Association 2011;110(6):372-81.

Farley JE, Ram M, Pan W, Waldman S, Cassell GH,
Chaisson RE, et al. Outcomes of multi-drug resistant
tuberculosis (MDR-TB) among a cohort of South Af-
rican patients with high HIV prevalence. PloS One
2011;6(7):20436.

Brust JC, Shah NS, Scott M, Chaiyachati K, Lygizos M,
van der Merwe TL, et al. Integrated, home-based treat-
ment for MDR-TB and HIV in rural South Africa: an
alternate model of care [Perspectives]. International
Journal of Tuberculosis and Lung Disease 2012;16(8):
998-1004.

Palacios E, Franke M, Munoz M, Hurtado R, Dallman
R, Chalco K, et al. HIV-positive patients treated for
multidrug-resistant tuberculosis: clinical outcomes in the
HAART era. International Journal of Tuberculosis and

Lung Disease 2012;16(3):348-54.

. Anderson L, Tamne S, Watson J, Cohen T, Mitnick C,

Brown T, et al. Treatment outcome of multi-drug resis-
tant tuberculosis in the United Kingdom: retrospec-
tive-prospective cohort study from 2004 to 2007.
Eurosurveillance 2013;18(40):20601.

Falzon D, Schiinemann HJ, Harausz E, Gonzélez-An-
gulo L, Lienhardt C, Jaramillo E, et al. World Health
Organization treatment guidelines for drug-resistant
tuberculosis, 2016 update. European Respiratory Journal

2017;49(3):1602308.

NINTINMINSITNGY 2563 Ui 29 AU 4

657



Treatment Outcomes for Multidrug—Resistant Tuberculosis Patients: Systematic Review and Meta-analysis

22.

23.

24.

25.

26.

27.

28.

29.

World Health Organization. Companion handbook to the
WHO guidelines for the programmatic management of
drug-resistant tuberculosis. Geneva: World Health Or-
ganization; 2014.

World Health Organization. Definitions and reporting
framework for tuberculosis—2013 revision. Geneva:
World Health Organization; 201 3.

Heller T, Lessells R, Wallrauch C, Bérnighausen T, Cooke
G, Mhlongo L, et al. Community-based treatment for
multidrug-resistant tuberculosis in rural KwaZulu-Natal,
South Africa. International Journal of Tuberculosis and
Lung Disease 2010;14(4):420-6.

Nagaraja C, Shashibhushan B, Asif M, Manjunath P,
Sagar C. Pattern of drug-resistance and treatment outcome
in multidrug-resistant pulmonary tuberculosis. Indian
Journal of Chest Diseases & Allied Sciences 2012;
54(1):23-6.

Unsal E, Giiler M, Ofluoglu R, Capan N, Cimen F.
Factors associated with treatment outcome in 64 HIV
negative patients with multidrug resistant tuberculosis.
Journal of Thoracic Disease 2013;5(4):435.

Loveday M, Padayatchi N, Wallengren K, Roberts J,
Brust JC, Ngozo J, et al. Association between health
systems performance and treatment outcomes in patients
co-infected with MDR-TB and HIV in KwaZulu-Natal,
South Africa: implications for TB programmes. PLoS
One 2014;9(4):€94016.

M3 Hianug, Yunwa suitdrd. soumsaluazdadoi
HenuaFunusHuNan I3 eﬁt‘%wm@'ﬂaﬁm‘[ﬁﬂéam
wanemnuisunsdeusnm a Tsawenuagud uaslss
WEI’]U’]E‘“V‘;"JVL“IJ ﬁuﬁu%m’szjﬂmwﬁ 6. ﬁﬁiﬂﬁigmi’iﬂ I’iﬂ
NTNBN WazFUNINGH 2556;34(3):95-102.
Charles M, Vilbrun SC, Koenig SP, Hashiguchi LM,
Mabou MM, Ocheretina O, et al. Treatment outcomes

for patients with multidrug-resistant tuberculosis in

30.

31.

32.

33.

34.

35.

36.

post—earthquake Port-au-Prince, Haiti. American Jour-
nal of Tropical Medicine and Hygiene 2014;91(4):715-
21.

1
v g a a

NS (DaNTn, N FIFAIMNIA.

q

o

UNAD IUAL, DR
dnwnzmasfiheialsniireiivssiamssnwnanda.
Ns@5Inlsa Tsansien wazngthiaingm 2558;
35(4):123-30.

Patel SV, Nimavat KB, Alpesh PB, Shukla LK, Shring-
arpure KS, Mehta KG, et al. Treatment outcome among
cases of multidrug-resistant tuberculosis (MDR TB) in
Western India: A prospective study. J Infect Public Health
2016;9(4):478-84.

Olaru ID, Lange C, Indra A, Meidlinger L, Huhulescu
S, Rumetshofer R. High rates of treatment success in
pulmonary multidrug-resistant tuberculosis by indivi-
dually tailored treatment regimens. Ann Am Thorac Soc
2016;13(8):1271-8.

Janmeja A, Aggarwal D, Dhillon R. Analysis of treatment
outcome in multi-drug resistant tuberculosis patients
treated under programmatic conditions. International
Journal of Research in Medical Sciences 2017;5(6):2401 -
5.

Yu MC, Chiang CY, Lee JJ, Chien ST, Lin CJ, Lee SW,
et al. Treatment outcomes of multidrug-resistant tuber—
culosis in Taiwan: tackling loss to follow-up. Clin Infect
Dis 2018;67(2):202-10.

Xu C, Pang Y, Li R, Ruan Y, Wang L, Chen M, et al.
Clinical outcome of multidrug-resistant tuberculosis
patients receiving standardized second-line treatment
regimen in China. Journal of Infection 2018;76(4):348-
53.

5994 danan, Plan Jden, nsslims agou-
ey, amguaztadeiifianinademaideiionas

v v
==l

JiheTulsaseninmssnwm luNundamiezauuny

658

Journal of Health Science 2020 Vol. 29 No. 4



WANIIIN) I‘}j’ﬂ?l giulsARasBaIsIUIN: ﬂ’]‘i‘YI‘IJ‘YI’Ju’JiﬁiMﬂTSN’rZIEi’l\‘IL‘;IjJN‘w‘U‘LI HaENIILAT) xﬁv‘ﬁqaﬁmu

37.

38.

39.

Yeudseann 2552-2553. dninnuiasiuaiuanlse
7 Sawiauouuiy 2559;23(1):22-34.

Molalign S, Wencheko E. Risk factors of mortality in
patients with multi-drug resistant TB. Ethiop J Health
Dev. 2015;29.

@3aed udea. é’ﬂwmxﬂmQ’ﬂm‘?m‘[mua:ﬂﬁm?imﬁ
dunusiumsdedinssninamsiny vesgtheiulsn
Uaaneluilumewmilenauuu U 2005-2014. M5as-
MIUANLIA 2560;43(4):436-47.

Gandhi NR, Andrews JR, Brust JC, Montreuil R, Weiss-

man D, Heo M, et al. Risk factors for mortality among

MDR-and XDR-TB patients in a high HIV prevalence

40.

41.

setting. International Journal of Tuberculosis and Lung
Disease 2012;16(1):90-17.

Tupasi TE, Garfin AMCG, Kurbatova EV, Mangan JM,
Orillaza-Chi R, Naval LC, et al. Factors associated with
loss to follow-up during treatment for multidrug-resistant
tuberculosis, the Philippines, 2012-2014. Emerging
infectious diseases. 2016;22(3):491.

a3V AINBISIIN, QUAAST MUAG, AN WA,
aN3Ins WaTEMIINTE, A5I350 gan. Tadendunug
e el Vv LAl e g
n‘umiwmmLLazm'i'in‘mauma’ﬂu@ﬂ’smm‘[’mmaﬂﬂu
WUN ﬁmﬂmumuquﬂmnﬂmw 7 QQW’)G]E!‘U@'S’ME’]U.

’J’]’iﬂ’]’ﬁ‘li"lﬂ"l’ia’lﬁ’l’iméfll 2017;26(2):5289-598.

Abstract:

Nilobon Nakbamrung, B.Sc. (Public Health)*; Yodsawadee Petkum, B.Sc. (Public Health)*; Sasithorn Dangje, B.Sc. (Pub-

Treatment Outcomes for Multidrug—Resistant Tuberculosis Patients: Systematic Review and Meta-analysis

lic Health) *; Sukanya Bunchuay, B.Sc. (Public Health)*; Tum Boonrod, Ph,D. (Statistics)*,**; Witchada Simla, M.Sc.
(Toxicology)*

* Department of Public Health, Faculty of Health and Sport Science, Thaksin University; **Research and
Development Institute, Thaksin University, Thailand

Journal of Health Science 2020;29(4):646-59.

Multidrug-resistance tuberculosis (MDR-TB) is a major global health concern and countries.
The World Health Organization reported in 2017 that the estimated number of MDR-TB/RR patients
was 558,000. The percentage of successful treatment outcome was 55.00% and that of the unsuccessful
treatment was 45.00% (failed, lost to follow-up, died and others). The objective of this study was to
valuate the treatment outcomes for multidrug resistance tuberculosis and the duration of MDR-TB treat-
ment through a systematic literature search of articles published between 2008 and 2018. The databases
included Science Direct, Google Scholar, Cochrane library, PubMed databases, and selected Thai Journal
such as Chest Disease and Critical Care, Journal of Disease Control, Journal of Health Science, and Jour—
nal of Health Systems Research. Based on the screening algorithm, 16 articles were selected and analyzed
using STATA software. A total of 4,535 MDR-TB patients were covered in the selected articles; and
the treatment outcomes were as follow: 51.0% (95%CI=44.0-58.0) cured, 33.0% (95%CI = 10.0-
55.0) complete treatment, 5.0% (95%CI = 2.0-8.0) treatment failure, 13.0% (95%CI = 9.0-17.0)
lost to follow-up, and 13.0% (95%CI = 10.0-16.0) died. The duration of treatment was 8.2-30
months. We recommended that the treatment program for MDR-TB patients should be improved within
the healthcare system with particular attention to effective medical diagnosis, treatment, case follow-up,

and close monitoring of the treatment program.

Keywords: tuberculosis; multidrug-resistance; treatment outcomes

NINTINMINSITNGY 2563 Ui 29 AU 4

659



i’liﬁ’lﬁﬁ’lﬂ’liﬂ’lﬁ’limiﬁl Journal of Health Science
Un 29 atiun 4 nINHAN - FNNAN 2563 Vol. 29 No. 4, July - August 2020

dwusauauu Original article

mssam%’immg”ﬂ'mm”q&iwﬁ’ﬂnnmﬁaﬂaaﬁluaum
1 <
wUImINIZY2 Midline Shift A IWOIYLANULTE
ABNNILABIUALANNTIALDDY ICU HadE IR

Juiu: 10 N.A. 2562

Se(w g 3 * @
LRl ﬂﬂ&lﬁ!ﬂﬂf\) w.u. Juudly: 1 0.0. 2562
unundasnssn Isamwennansziana) Wuiauunys Juaeudu: 11 0.0, 2562

TS9aNEIVIANTZHILNE aﬁwi’ﬂuuw‘lﬁ

o ] = k4 A Aﬂ' Vo ] g <~ Q'l v J =
unecga n15ﬂmuwaauwaqgﬂaﬂwlmiunwsN1mﬂfnaxmaﬂaanluauaihawaﬂuwaws:uqunni:wamuﬂauqawﬂu

: azidanaanluanal; szasdsannuaunans; nanalnitaANaNa; an5andin; NsuSualy

2558 — NUENEY 2561 IUIU 157 SIELNDANEINIGLE528Y midline shift MANUAENAALBZANNEIALY
i aa DAl | PRl A a & A .
288 ICU aamsseatiavasiihe (Wugthaniiaannvoanidoaduasunntaaniiu supratentorial hemor-
rhage fthetdanaanluanasiitinnnidansanlunauiiiasan, ruptured aneurysm, ruptured AVM, infra-
tentorial hemorrhage §UhagUufime gnih¥e annniigs wiswaldunnamadugnanaannnmsdnil
Tosudagthedu 3 nguemnszez midline shift laitfiu 8 wa., >8-10 a1, WazaNNNh 10 ux. MNAGU LiNe
(= = e vV -ﬂl | g L o 1} =
Wisuesumssandin sceznalfwsasiiemela wazmsiumsaimbennlsanevs waztlseu-
=1 1} QJ 1 Vo 1 lﬂ'w L kAl L Yo Vv k4
euramstaaszningihenguniulily Icu nunagihesiy glhedesss 93.6 (147/157 918) ld
Sumsldvagiemela N§u midline shift <8 . (n=59) 700FINGNTINGN >8 -10 W¥. (n=39) wazg
nNgN >10 wN. (n=59) e nAedAYNNGEAG (Sa80s 66.1, 43.6, WAL 33.9 MUMAU p<0.05) NGN
midline shift <8 3. AMIHUMANTINGN >8-10 wx. Uazngy >10 wx. g nAedAUNNEIG (Faeas 44.1,
33.3, uaz 18.6 muMay; p<0.05) wawhaawungithely ICU seadingeniigihelunagihealy
agniiedAyneadaing 3 nan (Fegazmsseadialu ICU : wagUeainy gy midline shift <8 NX.
= 90.0 : 41.4 : p<0.05, NG >8-10 Wal. = 83.3 : 9.5: p<0.05, NN >10 WX. = 52.0 : 20.6 : p<0.05) W@
= X = . . . I [ A Ao 1 aa v W &
MSANNULENID9528e midline shift (Wudadenilsninadamssandinvashannnzdonaanludnss
(spontaneous intracerebral hemorrhage) Taawuh seee midline shift <8 My, neasasiiamelalaidind
aa X, o o = o s . v W v Ao 1+ X ~ '
seafiauasiudminan Jeanansaldszes midline shift MaKanawhaald WanNLENNEN ICU finade
A Y L 1} L4 =~ g‘” T Y Na T VY
msseainveihenasiiaannzidansanluanaams 3 nawn gihelu ICU seadininnnidthelune
LAl L4 la' a = YV T 2 Y e 1 o G 1] 4 LAl v
diheady mandimnaudesly Icu iieswedauSinadithevaside viamanaraarihadessas
midline shift lo&tamne midline shift <8 wx. taRsansulilu ICU nsdidies ICU Fhneazdumsiin

Aa Y
IaﬂWﬂiﬂﬂﬁﬁﬁﬂaﬁ@ﬂ)ﬂ

vagthanmin




IS Al v 1w A . ane . \ I ¢ a dJ
ﬂ15§ﬂﬂ‘lﬂﬂﬂlﬂx‘]@ﬂ'3€l‘l’if;NNWlﬂﬂ1”clzmﬂﬂﬂﬂfﬂ‘l—!ﬁ&lﬂﬂ!!ﬂiﬂ]ﬂﬁgﬂg Midline Shift “lumwmmanmmﬂaummes

unin

Tsavaaadananes (stroke) WUaNWAWANYDN
madeiiauazfimamlan®? windulsavaanidan
dNae6iu (ischemic stroke) WazlsAvapALEDATNDY
wan (hemorrhagic stroke) ¥ lvtiamizidanasnlu
g9 (spontaneous intracerebral hemorrhage) N1IE
L3N DDN LUFNBIYI D0 DALHDATNDILANNUS DAY
10.0-50.0 2a9lsaviaaniionduas Uay 10-25 Au
gaUsemnsuauau®® anzdanaan luduaslinnu
FUUNNNAMIzVaaMEaaaNsay Hlamadadie
Saeay 35.0-52.0 Malu 30 Tunsasaeas 36.6 e
FAamelu 3 @au™®*'? dwmsvludsenalnawy
Msidefin 43.3 au daUsernsuauau waztdu 1
Tu 5 apsmadeinfinutasiiga™”

Tasaddihliianmzdensanluanaldun
218 mmé’u‘[aﬁmgq WYY LA (208 >WAN) N
lons amzniadend guuni dumd lesulu
L'ﬁaﬂgﬁ amyloid angiopathym*w)

wennsailanauiu g Usinmstauidon suvis
fawdan anudulafiogs szduthenaluion
AZUUY GCS §Ne Hydrocephalus 94 intraven-—
tricular hemorrhage (IVH), pineal gland displacement
on CT >3 WU. dialysis dependence LLaz3c82 midline
shift >3 aa. 119722

mstaanulailiiials ﬂﬁgﬁ primary and secondary
prevention SANNEIAUNTINIZNNED udiilaiia
mMzdaasanluanaiudinmssnmiininsdige
(surgery) wazlaiEA® (medical treatment)

MI5PEINTHLIEIAA (medical treatment) MNTD
(LU£UIYAY American Heart Association/American
Stroke Association Usenauae (1) control systolic
blood pressure (SBP) whyanaldlddy 140
uu.1U587, (2) general monitoring: vital sign, neuro-
logical sign, cardiopulmonary monitoring, EKG, pulse

oximetry, (3) nursing care, ICP monitoring, CPP

monitoring, (4) control blood sugar and electrolytes,
waz(5) seizure control**> usnMnilfadsauuzh
GLHL%EN (1) early airway protection, (2) reversal of
coagulopathy, (3) prevention of complications: DVT,
pulmonary embolism, VAP., bed sore (12.18,26,27)

nsdlEhe e (surgery) fausalaud (1) fthedl
21584 (deterioration of consciousness) (2) NaU-
Lﬁaﬂﬁagéu (superficial hematoma) (3) UM
2818103y (hematoma growth) (4) ApuLdanil
USanas 30 wa. suld (5) PLUUY GCS Haend 8
(6) Uji5en229331ue (pupillary reaction): UM
YeNea N UFUDIABUES e (7) 528¢ midline
shift >5 .23

aslsfmugiheiidasldsumsidadinifau
@aninalval vialaimsntinlaiddnduazdaims
msu3naly ICU washda 1iipea1nseas midline
shift Slugatsdfisanedaniislumsiansansda
warUSnaudesly ICU §3ne MImMaKanaIiIan
wazm3gualy ICU Jediunumeahany eldsees mid-
line shift (UuduUslumsdnmmsseatiovesgihe
WANENANA SINDIUNUINYBY ICU oM I5808Innas
ihee Msdniitiledninmssaaiinuazmsiud
wishdazasdihedldsumsidannsdanaanly
dNasilsyes midline shift ranulunwenednaise
ABNNIADS SINTNANNEAEEDY ICU Ganssen
FINNIIHIAR

BM5ANE

MSANEDUNAN (retrospective study) Qﬂmﬁlé’
Sumsiaanzidenaanludusy (spontaneous in—
tracerebral hemorrhage) ISQWElW‘maWSzﬁ?\‘ILﬂé}ﬂ
FENINOBU AMAN 2558 — NUENEU 2561 U
157 98 leglasuayliamsidsannaaenssums-
WNIaNTEeIINNM I lunywd Tsawenuanss-
tand Wugthefiiannvasaidaaduaiuantasi
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T supratentorial hemorrhage l}:\‘llﬂ’JEI [anaanluguss
‘*?'il,ﬁmnﬂLﬁaﬂaanluﬁamﬁaqaﬂ ruptured aneurysm,
ruptured AVM, infratentorial hemorrhage Q’ﬂ’f]‘r';l
gudma gnYe mnmﬂﬁgq WDUINRUNNEILIG
dugndnaananmafnuil giheiosas 93.6
(147,157 318) lasumslavamemela wisgihe
W s ﬂEiJJGl’]?J‘izEIZ midline shift (98¢ midline shift
I9NNMN CT scan LUSLAU foramen of Monro ‘T;ﬁ
L%'amsij frontal horn 2@ lateral ventricles Lae
third ventricle®) laun ngx midline shift <8 WX,
NN >8-10 WN. UAENN >10 NN.AINAOU (NN
midline shift <6 ¥¥. ¥0A15803288% 61.1 (n=18)
NEN >6-7 WN. NDNT159030YAE 68.0 (n=25) Uae
naN >7-8 Ny. HdNT00T08aL 68.8 (n=16) : p
0.443 Janudlunguidennuda midline shift <8 ux.)
adne (1) M3seatie (2) szaznanlfiaiarse
wala (szznmmieiavhemelaviastezia
WWezda) waz (3) msulusae vihgannlse-
wenunaUsziiulasld GOS score Fautadly 5 sedu
(1) Death, (2) Persistent vegetative states: minimal
responsiveness, (3) Severe disabilities: conscious but
disabled; dependent on others for daily support, (4)
Moderate disability: disabled but independent; can
work in sheltered setting 482 (5) Low disability or
good recovery: resumption of normal life despite mi-
nor deficits®® iilpsmnngihefimzdumaniednua
sdamanudialindufusnmiiouund diheiiy
dlddda flhefinduinidndmananhiainslos

o Y

Npj2n8ae (severe disabilities : GOS 3) dugihe

D-
De @

fucliddegitheiisoaluamwuauioudio (vee-
etative states: GOS 2) WinldezIe (USsunaunans
sdaszrhagiheiidulily 1cU uavagihaaiiy
(fthsusasnguiinezulilu 1cU uasvagihemiiy
Toelidanufdaguiuamumsaiiesnsudihe)
iiosan ICU fdaldZausil (1) finseshemela

761371 (volume respirator) (2) 5@1‘5’1@’31‘!!}3}1:]38:
Wenwa =2:1 (3) annsodSuamngiiviadlinng
g waz (4) gUunsaiwianningu arterial blood gas,
138930 BP, Pulse oxymetry 2tsniviagieansiayil
(1) ww3psemelawuy Bird’respirator (pressure
cycle ventilator) (2) dandugile:weva =
8-10:1 (3) aamgiviasgulianmnsausula uas (4)
Harnee3ana BP Feiidnuliiiieananudiviu
LA
WU
U

a P a A LK1 o [% ° %

IANLHEMeFdn legldamdataziaeazdvsy
vV 0‘1 k4 \ k4 <~
doyamlulaun wa ang 2nedauden szesna
596100 AzuuY GCS uazmsiunvagthe nail
UNANDURDAMUINAIN 0.524*X*Y*Z (X, Y, Z
AatdurngudnanaInaudaa luuwiunu X, Y uay
7)) wWisuiisudayaudaznguiniy discrete data
Togld Chi-square Wisuiiaudayaudaznguiiy
continuous quantitative variables loald Student’s

t- test, One-way anova a2 Fisher’s exact test

=
NANIIANE
we o Mmasuliluvedihe asuuumdes GCS
wsn5u lddenuuanaeaelitedAynIegd

(N5W7 1) VANDUADANGNNN midline shift Hpe
AMazdUsSuastuagninedNlladAynNINaD 6
(p<0.05) NGuidl midline shift <8 ¥x. 335000
dauiazlasumsenaagind (p<0.05) Taanga mid-
line shift <8 WX. 5AZTIN F088L 66.1 TDINNIAD
NgN >8 -10 WN. (3988 43.6) WAZNGN >10 W
saﬂiﬁm%wqm (5a80y 33.9, p<0.05) 38zl
Lﬂ%aqﬁaﬂmﬂ%(ﬁ'u) N4N midline shift <8 NN. NN
19’1’@3“7;@1@ p<0.05 waszaznandeiin() lianu
UONENENNUTIAUNNTDH mMsHluch (GOS 3):
nga midline shift <8 uy. Wuddifign Sana 44.1,
ngu >8 — 10 . Wudhiasas 33.3 uasngy >10
. Wudh3eeas 18.6, p<0.05
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157199 1 e ay AUIANAULIBA TLELNIAITAENANR AUUY GCS ﬂ1i'§'ulayluwag”ﬂaﬂ WASHANITINE

nanethe

Midline shift p-value

<8 WN. (n=59) >8-10 ¥u. (n=39) >10 ¥N. (n=59)

W [518 (5a88%)] 0.96
18 44(74.6) 30(76.9) 45 (76.3)
LN 15(25.4) 9 (23.1) 14 (23.7)
mqmﬁla @) 54.9 +12.2 54.0 + 13.4 56.28 + 10.9 0.639
2UNNDULEDN (NB.)* 42.1 + 20.8 46.2 + 21.9 55.9 + 29.1 <0.05
SEHLINTDHING (%"ﬂm) 12.0 £ 13.6 7.00 + 3.9 7.3 +£5.0 <0.05
ﬂxuuum?;ﬂ GCS LL’Sﬂ%I‘U 7.7+ 2.7 6.5+ 2.1 5.8+ 1.7 0.13
masulilunagihe (918 (Fewas)]
v ICU 30 (50.8) 18 (46.2) 25 (42.4) 0.652
nayithe a1y 29 (49.2) 21 (53.8) 34 (57.6)
sa0I0 918 (38az)] 39 (66.1) 17 (43.6) 20 (33.9) <0.05
sepznmmEeIsssmnelama (1) 9.8 +13.8 17.9 + 24.4 11.7 + 14.6 <0.05
seaznandeiie s (u) 10.5 + 12.3 13.1 +21.9 10.5 + 12.7 0.796
msWuFTEFU GOS 3 (578 (5a882)] 26 (44.1) 13 (33.3) 11 (18.6) <0.05

Fthems 3 ngu Tu ICU fFAnsangenhudiises
pameeisssmalanunuazdeiiasint
(p<0.05) fumsue (GOS 3) Lsifianuuaneng
pE NNl AYNINEDAH wazwu MIIeaialungy
midline shift <8 ¥. 58882 90.0 (ICU) Higunu

3980z 41.4 (vayiheainy) (p<0.05) NG >8 —10
NN, Sp88z 83.3 (ICU) wsunudagaz 9.5 (via-
HUaeanainy) p<0.05, WaznNaxN >10 WH. 388az 52.0
(ICU) Wigufuiaeas 20.6 (MaRthealay) p<0.05
(miwﬁ 2-4)

MmNl 2 wanashaasznigiheiisulily ICU waznagihaasinduMidline shift <8 aa.

vagthe
%8 ICU (n=30) wagtheaNty (n=29) p- value

wne (98 (Gaay)]

718 23 (76.7) 21 (72.4) 0.469

Vit 7 (23.3) 8 (27.6)
mqméa @) 54.6 + 13.4 55.1 +11.0 0.867
szaznansarae () 14.1+17.5 9.8+7.4 <0.238
ATUNURAY GCS uIn3u 8.3 + 3.2 7.1+1.9 <0.083
580730 [8(58az)] 27 (90.0) 12 (41.4) <0.05
svaznamenasashsmels i (Tw) 13.8 +18.2 5..6 + 3.9 <0.05
seaznandedin was (u) 31.3 + 24.0 6.8 + 3.5 <0.05
MIHuFITERU GOS 3 [ (5o882)] 16 (53.3) 10 (34.5) 0.145
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= v 1w ] vy Aw gy o o ' R .
MITNN 3 fAla'ﬁ3\1fAl"lmf?]ﬁgﬁﬂlﬂlﬂQ"J')ﬂ‘"iu‘l)Q’luICUllagﬂagﬂjﬂa']NmuﬂqN Midline shift >8-103}.

varjithe
%o ICU (n=18) wekthea Ny (n=21) p- value
W [18 (Go8ay)]
L 14 (717.8) 16 (76.2) 0.605
TN 4(22.2) 5 (23.8)
mgu,a?;ﬂ @) 54.6 + 16.1 53.6 +11.1 0.823
2N TONING (%"ﬂm) 6.4 + 4.2 7.5+ 3.6 0.418
ATUNURAY GCS uIn3U 6.1 +2.5 6.8+ 1.6 0.33
580730 [98 (50882)] 15 (83.3) 2 (9.5) <0.05
svazmmenasashsmela wae ‘w) 28.8 + 31.8 8.7 + 8.6 <0.05
srazMEein was (i) 37.7+517.5 9.3 +8.8 <0.05
msiusasziu GOs 3 (18 (Zaaz)] 7 (38.9) 6 (28.6 ) 0.496
M3 4 mawa”a&hﬁ’mswha;jﬂmﬁ%’ulﬂu ICU uazviagihaaainynas Midline shift >10 au.
varihe
Wo ICU (n=25) vekthea ey (n=34) p- value
W [518 (5088%)]
L 19 (76.0) 26 (76.5) 0.967
YN 6 (24.0) 8 (23.5)
mqmé‘a @) 54.2 +10.9 57.9 + 10.8 0.202
seazMarGe (F71a9) 7.4+ 4.9 7.3+5.2 0.925
ATULURERY GCS UIn3U 5.7 + 2.0 5.9+ 1.5 0.661
59050 [518 (30882)] 13 (52.0) 7 (20.6) <0.05
sepznmmeEeassmela was (u) 16.2 = 16.2 8.4 +12.6 <0.05
seaznEeTe was (u) 14.2+9.8 8.9+13.6 0.232
msHusEaU GOS 3 e (Fazay)] 6 (24.0) 5 (14.7) 0.365

Jsal

Fausalumsidadadluiandes®> wams
Anwn Surgical Trial in Intracerebral Hemorrhage
(sTICH) Wuhlugihedfioeiu 14 U dusi-
gudnansuasfoudandaud 10 Hedmasaull uas
Az GCS faua 5 3uld msshdamelu 72 $alus
usnSulamaliunndanmssaEIMeen (medical
treatment) *®***% Kom JY w8z Bae HJ WuIM9
sushdamely 4 fluusniuiilemadanasns

asnudsnunidalaon wazmsiaaly
24 Tlausniisusumslihdalaualaisnaiu@”
GaanNAMIANE Surgical Trial in Intracerebral Hem-
orrhage 11 (STICH 1I) ‘[ﬂmﬁaﬂ@ﬂaﬂﬁﬁwumﬁ'au—
(0@ 10 — 100 a. LU Lobar haemorrhage anan
fhauadlatiu 1 wudwes wezthdamelu 12 23l
NUNMTENIAND LANAANIINTINEIMEN (medical
treatment ) ***®

seez midline shift (Wuadenaagadraniialy
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MIRNTNENA A LARNITIee midline shift 114 CT
scan WsnSunaeaud 5w, 1ulUvdases midline
shift fmnaingulunaaen®® dufnnndau-
GanveneInapulugng 2 Suusnvdsauasundiuly
729 2-3 §Uane® Taadidadedaslann aumm
vy seauihamaludeeacsul3lulsewenna
90aud 200 2l CT sean nd4 6 Halag H5anas
Aoudantiu 25 ua. nSa@ane dunisdanoan
FBS g«ﬁu 140 ¥ IVH, GCS score, NIHSS score,
liver dysfunction, brain infarction, irregular shape large
hematoma® " waz ICU fianuludamssendin

[

wasgihevasrdalagwmmsihenldnagiamela

1Y v (7)

T
waagthenliidne

u
o Y

msenaadthnang (1) a0 mass effect (2) 8@
ICP wastiiyl brain perfusion waz(3) UaeNU brain
herniation™" Tagdiatismathdagihelumafnenil
T&uf (1) midline shift aaud 5 wa. 3uld (2) KU
lai3dndauaz CT scan § any midline shift waz (3)
fihefiaauasin CT scan Swuhieudanaiiomne

2D

Twajau

a

Wunnnunuhdanansaniaandifufasee:

%ulﬂ(lﬁ, 19)

(§00P3NUNSHNARUNAsHLlUMSARY closed

midline shift IOLRWISAILE 5 NN,

head injury"*>) Li"laLﬁﬂﬂﬁ’ﬁﬂwsﬁﬂuﬂuéﬂmmmLﬁu
fdsHzu09 Chiewvit P wazane wuhszes midline
shift Lty 10 s, inennsailsarasshaniniiscey
midline shift (Au 10 w8, udiifaaadeinlunguil
H5ze¢ midline shift #8110 Y. UABLILEE mid-
line shift 619 ] aziinaMsSnEEAUrEaly Wawn
fihafianzdumaaisdnudandansiludiela
nduAunwiaulnd gihefiudldddagthedingy
n3dndmamnsarnaiaslesiiidiemds (severe
disabilities: GOS 3) Aeusiaziimsiudmaahaalyl
dn (GOs 3) uagihafgeaninsariainslaun
a1

= X ' v A v g1 . 4 !
NIMIANUNUD NGUNE midline shift Yaand)
= a 4 L 4 ' e

aedl YSnasnauden (wa.) Uasnd ixinseauaz
M3WueAn Taangs midline shift <8 N, {730
59030 neaIssdiemelalaindy wasiins

&’ v o ! 4 Yo |l Q/ k4 = J
Wuddnihuiazlasumsehdadinan 2 ngn uas
N§ midline shift >8 -10 wy. WFInspATINIINGY
midline shift >10 N¥. ENNNUHEIAYNNEDG LATzHE
nandeia (u) ldilenuuandmeedrelisiadian
mMeadd Fenaduranndinugiheiseamnnni
lszezna@den 3 ngulideiy uenanil wu
Pythely 1cU iFinsanganigihelunaihe
anslyedniiashAynNaaan 3 ngu laswuings
i midline shift <8 wx. waz3uliSnwluy ICU §F3n
sengenigaAnudasaz 90.0 Wisuiiauszazm

v d: | a A VY

nemIssemelawasszeznandediowugie
Tu 1cU Mszaznmununhedniitadanyneaio

waasderithely 1cU filamatiodinlawund dm

[

M3NU? wuNluNeNNLanaNaeNRTad 1A

o

mMeadaszningthely ICU wazvagthamilay

GEIl

se8 midline shift (Tutadenilifiinadamssan
FIANaENIANNMZIEaNBAN LUENDY (spontaneous
intracerebral hemorrhage) Taewud 528 midline shift
<8 uw. veessnemelalai$ seadinuariude
flgn (Jauas 66.1) ¢y midline shift >8-10 N,
5903089z 43.6 WaLIzes midline shift >10 ¥U. 506
Saeaz 33.9 FaN150155v8 midline shift MAKD
waande uananiidawuhgihely 1CU 580730
nnhthelunafihemTynasdnniziden-
panluanasny 3 ngn (Seear 90.0, 83.3, 52.0
Weunu 41.4, 9.5, 20.6 Tunagthaaty omu-
aau)
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mstinUnaudasly 1cu THiRsawadeune
Jihenavindanizidanaanluanesnsamana
EaagUhealaszey midline shift loat@wizngy
midline shift <8 w1, tiafinsaniulily 1cU nsdi
e 1CU fideasilumaiialamaseaiiouasy-
1Pt

aeenIsndsenma
YDYDUAMUNNEVANNATN Uzt dd 28 A TN
go6 uazehenysziieoy Isawenawssuunal ¥
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Abstract:

Survival after Surgery in Patients with Spontaneous Intracerebral Hemorrhage by Degree of Midline Shift

from CT Scan and ICU Importance after the Surgery at Pranangklao Hospital Nonthaburi Province

Suriya Piyapadungkit, M.D.
Department of Surgery, Pranangklao Hospital, Nonthaburi, Thailand
Journal of Health Science 2020;29 (4):660-9.

The objective of this study was to evaluate the use of midline shift for estimating results after
surgery, and role of intensive care unit (ICU) on the patients’survival. It was conducted as a retrospec—
tive study of 157 patients after the surgery for spontaneous intracerebral hemorrhage who admitted to
Pranangklao Hospital between October 2015 and September 2018. All patients had spontaneous su-
pratentorail intracerebral hemorrhage. Patients with bleeding tumor, ruptured aneurysm, ruptured AVM,
infratentorial hemorrhage and traumatic intracerebral hemorrhage (from accident, assaulted, falling or
other causes) were excluded. The patients were divided into 8 groups: group of midline shift <8 mm.,
>8-10 mm. and >10mm. Their survival, ventilator using time and recovery status at discharge time were
compared. Each group had been admitted in an ICU and a non-ICU randomly depending on ICU-bed
status at admission time. The treatment outcomes between patients in ICU and non-ICU were also com-
pared after the surgery. Almost all patients (147/157=93.6%) were intubated. Survival of patients with
midline shift <8 mm. (n=59) was 66.1%, >8-10 mm. (n=39) was 43.6% and >10 mm. (n=59) was
33.9% (p<0.05). Patients with midline shift <8 mm. had significantly better recovery with the GOS 3
of 44.19%, compared to 33.3% in the group with the shift of >8-10 mm., and 18.6% in the >10 mm.
group (p<0.05). Patients in ICU showed statistically significant better survival than the non-ICU. The
survival rate for patients with midline shift <8 mm. was 90.0% in ICU sub-group and 41.4% in the
non-ICU (p<0.05). Those with midline shift >8 —10 mm. the survival rate in ICU was 83.3% and in
non-ICU - 9.5% (p<0.05 ). And those with midline shift >10 mm. the survival in ICU was 52.0%, and
in non-ICU - 20.6% (p<0.05). The study demonstrated that midline shift from CT scan was a factor
affecting survival after the surgery for spontaneous intracerebral hemorrhage. Patients with midline shift
<8 mm. had more rapid weaning of ventilator with better survival and recovery. Thus, the midline shift
from CT scan can be used to predict the treatment results after surgery. In addition, ICU is important for
the better survival after the surgery for spontaneous intracerebral hemorrhage all 3 groups. In conclusion,
increasing the number of ICU beds to meet the patients’ demand or selecting patients according to after
surgery results by using midline shift especially midline shift <8 mm. for ICU admission and proper man-—

agement in case of limited ICU beds would increase patients’survival.

Keywords: spontaneous intracerebral hemorrhage; degree of midline shift; glasgow outcome scale; survival rate,

ICU care
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Result of Minimal Invasive Lumbar Discectomy with
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(Chiang Rai System )
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Abstract Nowadays, the minimal invasive spinal surgery technique was recognized from many centers for treated
herniated nucleus pulposus (HNP) as it was not inferior to the standard technique and provided more benefit
in less soft tissue injury, blood loss and shorter hospitalization. We had evaluated the outcome of local design
Arthroscopic-tubular retractor system: Chiang Rai system. A retrospective study was performed at Chiang rai
Prachanukroh Hospital in patients with herniated nucleus pulposus (HNP) during May 2016 to February
2019. All patients were operated for 1 level lumbar microdiscectomy with arthroscopic-tubular retractor
system: Chiang Rai system by one surgeon. Numeric pain rating scale of back and leg pain, complications,
length of stay, Oswestry low back disability index (ODI), and patient’s satisfaction using modified Macnab
criteria were collected at the date of admission, 1* month, 6" month, 12" month and 24" month follow-ups.
Thirty patients (16 males and 14 females) were included in the study. The average operating time was 134.5
minutes. Average blood loss was about 75.7 milliliters. Length of hospital stay was about 2.4 days. The mean
NRS score of back pain/leg pain was improved from 6.7 to 1.5 and 8.4 to 0.9 respectively; and the mean
ODI changed from 49.9 to 22.7 at 1"month, and gradually decrease along follow up study. Based on modified
Macnab criteria, 86.6% patients had excellent to good results. Our designed “arthroscopic-tubular retractor
system: Chiang Rai system” had quite satisfied results. Limitation of this study was small sample size, thus

results of the use of this instrument would be collected continuously for more evaluation.

Keywords: herniated nucleus pulposus (HNP); micro endoscopic discectomy; minimal invasive spine surgery
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INTRODUCTION

Herniated nucleus pulposus (HNP) is a common
cause of low back pain. In Thailand, the standard
operation for HNP is conventional open technique.
However, this technique needs larger surgical wound,
more paraspinal muscle dissection, leading to more
scar at epidural space,(H) and possibility of post-
operative instability. Therefore, minimally invasive
spinal surgery techniques were developed, resulting in
less injury to epidural tissue, less scar formation, less
post-operative instability, less time for hospitalization
and rehabilitation. With such techniques, the patients
could early return to normal life and work.“"® One of
the minimal invasive spinal surgery technique is en-
doscopic posterior discectomy with fixed tubular re-
tractor popularly called micro endoscopic discectomy
system, introduced by Perez-Cruet MJ, et al.”™ and
Foley KT and Smith MM.® However instrumentation of
these techniques is not compatible with 30° arthroscope
that common used in arthroscopy of knee or shoulder
joint and conventional microdiscectomy instruments.

The aim of this study was to evaluate results of
minimal invasive discectomy performed by Arthro-

scopic-tubular retractor system: Chiang Rai system

by assessing the surgical outcomes, complications, and
patient satisfaction, as well as the advantages, dis-

advantages of the technique.

MATERIAL AND METHODS

Patients in this study were those who did not re—
spond to conservative treatment indicating the need
for lumbar discectomy. It was conducted in Chiang
Rai Hospital during May 2016 to February 2019. All
patients were operated for 1 level lumbar microdis-
cectomy with of arthroscopic-tubular retractor system:
Chiang Rai system (Figure 1) by one surgeon.

Demographic data were collcted at the date of
admission. Data on complications were collected after
surgery. Numeric pain rating scale of back and leg,
Oswestry Low Back Disability Index (ODI)"” were
collected on the date of admission, 1 month, 6 month,
12 month and 24 month follow-ups. Treatment out-
comes were assessed using modified Macnab criteria"®
as follow:

- Excellent: no pain, no restriction of mobility,

Return to normal work and level of activity
- Good: occasional non radicular pain, relief of

presenting symptoms, be able to return to

Figure 1 Arthroscopic-tubular retractor system: Chiang Rai system
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modified work.

- Fair: some improved functional capacity, still
handicapped and/or unemployed.

- Poor: no improvement or insufficient improve-
ment to enable increase in activities; further
operative intervention required.

Operative procedure

The patient was positioned on a radiolucent table

in prone position with bolsters below the chest and the
iliac crest keeping the abdomen free. The surgeon
standed on the side of the herniation. In lateral fluo-

roscopy imaging, a K-wire was inserted at the level

of the involved disc space. In AP fluoroscopy imaging,
the K-wire was inserted lateral to the midline point to
lateral border of body, pointed to the inferior lamina
of the superior vertebrae that was the junction of
lamina and medial facet. A 20 mm paramedian
incision was then made centered over the K-wire and
deepened till the fascia. Sequential dilators were then
inserted while confirming the target site under fluo-
roscopy. The final tubular retractor was then locked
with the external fixator and docked with operating
table (Figure 2). A set of 30° arthroscope and video

camera was connected with system by side connector

Figure 2 A 20 mm paramedian incision. Sequential dilators were then inserted while confirming the target site under

fluoroscopy The final tubular retractor was then locked with the external fixator and docked with operating table

672

Journal of Health Science 2020 Vol. 29 No. 4



mamsé"ﬂmwuau‘smmz@nﬁ'ul,a”uﬂszmnd'aﬂqﬂmiﬁmﬁ'ﬂnsz@ﬂﬁ'uwé’a WUULEALAN

Figure 4 Microdiscectomy was performed with standard spinal instrument

(Figure 3). Microdiscectomy was performed with
standard spinal instrument (Figure 4). Check and stop
bleeding. Closed wound without radivac drain. Routine
postoperative care was begun immediately after sur-
gery. When patient was able to walk and pain score

under 3/10, the patients allowed to discharge.

RESULTS
Thirty patients (16 males and 14 females) were
included in the present study. The average BMI was
23.1 Kg/M2 (+3.6).
All these patients were operated by single surgeon
by arthroscopic—-tubular retractor system. The levels

operated included L3-L4 (n=1), L4-L5 (n = 22),

Figure 5. Surgical wound

and L5-S1 (n = 7). There were 12 right side radic-
ulopathy patients and 18 on left side. The average size
of surgical wound was about 2 cm. (Figure 5). The
average operating time with Chiang Rai system was
134.5+43.5 minutes. Average blood loss was about
75.7+88.4 milliliters. Length of hospital stay in the
present study was about 2.4+1.0 days. The average
follow-up time of all cases was 19 +16.4 months.
The NRS score of back pain was improved at 1% month
post-operation (Figure 6). The NRS score of leg pain
was improved at 1" month post-operation (Figure 7).
Mean ODI changed from 49.9 to 22.7 at 1" month
and gradually declined (Figure 8).

Based on modified Macnab criteria to assess
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Figure 6 Numeric rating scale of back pain

Pre-op 1-month 6-month 12-month 24-month

Figure 7. Numeric rating scale of leg pain

Pre-op 1-month 6-month 12-month 24-month

Figure 8. Mean Oswestry Low Back Disability Index (ODI)
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patients’ satisfaction, 50% exhibited excellent out-
come, 36.6% good, 10% fair and 3.4% were with
poor results. Complications were found in 3 cases.
One case had L5 nerve root neurapraxia, which return
to motor grade V at 3-month post-operation. One
case had significant blood loss (500 ml.) from
radicular arteries injury. One case had recurrent disc
herniation, that need surgical treatment. The re-
operation was performed by discectomy, posterior
lateral fusion; and instrumentation of L4/L5 was

performed at 12 months after first operation.

DISCUSSION

Nowadays, open discectomy and microdiscectomy
remain the current standard of surgical treatment in
lumbar disc herniated nucleus pulposus.(“'ls) Many
studies proposed that outcomes of microendoscopic
discectomy did not inferiorly compare with open
discectomy and had better result in less soft tissue
damage, decrease blood loss and length of hospital
stay and pain medication requirements.(s’u'lz)

So we created “arthroscopic-tubular retractor
Chiang Rai system” as an attempt to allow standard
microsurgical discectomy and decompression to be
performed using 30° arthroscope used in knee and
shoulder arthroscopy with standard discectomy instru—
ments.

These techniques had surgical advantages such as
better illumination, better magnification and better
visualization through the rotation of the 30° lens, and
less soft tissue damage with minimal bone resection.

About results of our study, we compared
numeric pain rating scale of back pain/leg pain and
mean ODI before and after surgery. The results of our

study showed that back pain/leg pain and mean ODI

significant decreased since in the 1" month after sur-
gery and continue to decline gradually.

Patient’s satisfication in our study showed 50%
excellent, 36.6% good, 10% fair and 3.4% poor
results according to the modified Macnab criteria.

Compare with conventional open discectomy in
Chiang Rai hospital in 2016-2017, 89 HNP patients
had blood loss about 390 ml. (with post-operative
drain), and the length of hospital stay was 3.5 days.
This study show better results in decrease blood loss
and shorter hospitalization.

1 an)

The mean blood loss in Wu X, et a series was

44 ml, in Zhao LJ, et al."® was 45 ml., in Nakaga-

wa Y, et al."?

(20)

was 67.5 ml.; and in Zhang C, et al.
series was 47.5+11.6 ml. In our series the mean
blood loss was 75.7 £88.4 ml. We have more blood
loss compare with other studies because of an artery
injury in one case with the estimated blood loss of
500 ml.

The mean hospital stay in Wu X, et al. series"”

was 4.8 days and in Kodeeswaran M, et al. study®"
was 2.8 days. In our series the mean hospital stay was
2.4 days.

The mean operative duration in Wu X, et al.

7 was 75+26 minutes in their initial 220

series
patients. The duration was about 60 minutes in 20
senile patients in Zhao LJ et al. study.(ls) In Nakaga-
wa Y, et al. series""® the mean duration for microsur—
gical discectomy was 95.3 minutes; and in Zhang C,

et al.’s®”

the reported mean duration was 64.8+17.8
minutes.

In our study, the mean duration was 134.5 +4 3.5
minutes. Due to our initial learning curve, we had
longer operative time. The Nakagawa Y, et al. study

required 30 cases for them to complete the learning
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curve."” The Kodeeswaran M, et al. study required
more than 20 cases for improving microsurgical
discectomy technique.®"

Lastly, in the outcome assessment, the rates of any
complication of microendoscopic discectomy from
systematic review and meta-analysis in Shriver MF,
et al. studym) were 13.3%. With post-operative
complications in our study, there were 3 from 30
patients (10.0%). One patient was L5 neuropraxia
that no direct nerve injury and return to motor grade
V at 3 months post-operation. The Shriver MF, et al.
studym) showed 3.0% of new or worsening neuro-
logical deficit, while direct nerve root injury occurred
at the rate of 0.9%. Other complication in our study
was recurrent disc herniation in one patient (3.3%)
and reoperation at 1 year after the 1" surgery, the rate
of recurrent disc complications was 3.1%, while re-
operation was indicated in 3.7% in Shriver MF, et al.
studym). The last complication was blood loss from
artery injury, we analyzed this complication, that was
from steep learning curve of microendoscopic discec-
tomy to control bleeding. As reported in Nakagawa
Y, et al. study"” and Kodeeswaran M, et al. with more
than 30 and 20 patients respectively, the operative
time and blood loss were decreased due to surgical

skills. "

Conclusion

Our designed “arthroscopic-tubular retractor
system: Chiang Rai system” is used with 30° ar-
throscope and conventional discectomy instruments.
Results of microendoscopic discectomy with this in-
struments have been quite satisfactory. And because
of our local instrument design, it is much economical

as compared to other posterior arthroscopic/endo-

scopic discectomy spine systems.
Limitation of this study was small sample size,
thus results of the use of this instrument would be

collected continuously for more evaluation.
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Abstract:

Keywords: ethics committee; national accreditation system; NECAST; Ministry of Public Health

Self-Assessment on Capacity Gaps and Readiness in Attaining National Accreditation for Ethics Commit-

tees under Ministry of Public Health of Thailand

Phusit Prakongsai, M.D., Ph.D.; Benthira Rachatapantanakorn, Ph.D.; Mayuree Jongsiri, B.N.S.
Health Technical Office, Office of Permanent Secretary, Ministry of Public Health of Thailand
Journal of Health Science 2020;29(4):679-88.

Roles of ethics committees are to protect the rights, safety, and well-being of human participants
or volunteers in joining a research project. The goal of the Ministry of Public Health of Thailand is to
develop a system for standardizing ethics committees that conforms to the national and international eth-
ical standards. This quantitative research aimed at investigating the situation and assessing capacity gaps
and readiness of ethics committees of health facilities and institutes under Office of Permanent Secretary,
Ministry of Public Health, Thailand using a self-assessment form developed by the National Ethics Com-
mittee Accreditation System of Thailand (NECAST). The self-assessment form consists of 5 dimensions
of standards with 15 aspects. Data was collected through a self-administered questionnaire survey from
January to March 2018. The study revealed that organizations responding the NECAST self-assessment
form consisted of 33 provincial public health offices (35.1%), 29 general hospitals (30.9%), 16 re-
gional hospitals (17.0%), 15 Boromrajonani Colleges of Nursing (16.1%), and 1 College of Public
Health (1.0%). Most Boromrajonani Colleges of Nursing, regional, and general hospitals (87.5, 64.3,
and 1009%, respectively) achieved readiness in Standard 2: Adherence to specific policies, Aspect 2.1:
EC management. Regional hospitals, Boromrajonani Colleges of Nursing, provincial public health of-
fices, general hospitals, and College of Public Health (13.3, 9.0, 0.0, and 0.0, respectively) met the
minimum requirements for Standard 1.3: training of EC members, and structure and compositions of EC
(membership requirements), particularly in providing for its members to receive introductory training and
continuous education. Out of 94 organizations, only one Boromrajonani College of Nursing met the whole
requirements and had readiness in the 5 dimensions of standards with 15 aspects. In conclusion, the ca-
pacity gaps of the ethics committees under Office of Permanent Secretary, Ministry of Public Health that
need to be improved urgently were training and capacity strengthening of EC members, and management

of the organizational structure and composition of EC members.
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Abstract: Analysis of Happiness and Engagement among Doctor, Dentist, Nurse and Pharmacist, Ministry of Public

Health, Thailand, 2017

Manita Phanawadee, M.D., M.P.H.*; Thitipat Kuha, M.Sc.(Public Health)**; Pavinee Tanakitpiboon,
M.A.(Communications) **; Jiraporn Ittichaiwattana, B.B.A.(Management) **

* Banpho Hospital, Chachoengsao Province; **Strategy and Planning Division, Office of Permanent
Secretary, Ministry of Public Health, Thailand

Journal of Health Science 2020;29(4):689-700.

People excellence is one of the four excellences (4E) in the 20-year Public Health Strategy. One
important issue is the human resource retention, as there is a tendency for health personnel to resign from
their careers resulting in the scarcity of health staff, especially doctors, dentists, nurses and pharmacists.
In this regard, happiness and engagement are found to be associated with the retention of personnel. The
objective of this study was to assess the level of happiness and engagement to the work of the 4 careers
with particular attention on the personal and placement factors and their association with happiness and
engagement with the expectation to identify interventions to enhance personnel’s happiness. Study data
were collected from the public health happiness survey in 2017 which utilized happinometer as a tool to
measure 9 dimensions of happy scores; and the data were analyzed by using multiple logistic regression
and adjusted odds ratio. As for the results, there were 82,449 individuals responded to the survey: 5.1%
doctors, 3.3% dentists, 84.9% nurses and 6.7% pharmacists. The mean age range was 33.8-39.4 years.
Average of happinometer score is 62.9. The highest score was the happy soul, and the lowest one was
work life balance. The engagement score was 63.0. Nurses were found to have lowest happiness score,
but highest level of engagement score. Workplace, gender, age group, careers, position and income were
significantly associated with average of happinometer score. Happiness of nurse was related to their love
in providing care to save lives of the patients. Data from the survey indicated that people of generation
X and Y would be the majority of public health staff; and their main interest would be the sufficiency of
income. Thus, support for increment of income should be a main strategy for human resource retention

in the future.

Keywords: happiness; engagement; doctor; dentist; nurse; pharmacist
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Abstract: Efficacy Evaluation of Deltamethrin and Cypermethrin Against Insecticide-resistant and -susceptible

Strains of Dengue Vector Aedes aegypti

Sunaiyana Sathantriphop, Ph.D. (Entomology); Pungasem Paeporn, Ph.D. (Tropical Medicine); Phubeth
Ya-umphan, Doctorat (Biologie Santé); Pongsakorn Mukkhun, B.Sc. (Environmental Science); Sunisa
Onkong, B.B.A. (General Management); Pornanong Tassanai, B.Sc. (Entomology)

National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Thailand
Journal of Health Science 2020;29(4):701-10.

The objective of this study was to assess knockdown and insecticidal effects of deltamethrin and
cypermethrin in order to identify appropriate concentration of the chemicals for the control of insecticide
resistant strains of Aedes aegypti, the dengue vector in Thailand. The concentration used in this study
was at 0.025, 0.05, 0.1, 0.15 and 0.2 g a.i./m” and the mosquitoes were Aedes aegypti strains from
Rayong and Chanthaburi Provinces compared with laboratory susceptible strain using World Health
Organization susceptibility test. It was found that the two field populations of Ae. aegypti showed
moderate resistance to deltamethrin and high resistance to cypermethrin. The toxic effect of deltamethrin
was observed at the doses of 0.15 and 0.2 g a.i./m” with 100.0% mortality in both field populations
while cypermethrin gave 91.3-97.0% mortality for Rayong population and 89.8-92.4% mortality
for Chanthaburi population. Deltamethrin also provided a faster knockdown effect than cypermethrin.
Therefore, further studies are needed to evaluate the residual effect of deltamethrin applied with the
active ingredient at 0.15 and 0.2 g/m2. Spraying residual insecticides on potential resting places of
adult Ae. aegypti, especially in dengue endemic areas facing insecticide resistance in dengue vectors,
can be considered a supplementary method to be used in combination with the major methods (insecti-

cide space-spraying and larviciding) for dengue vector control.

Keywords: Aedes aegypti; dengue fever; deltamethrin; cypermethrin, insect
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Anti-Staphylococcus epidermidis Acnes by Bio—Cellulose Acne Patches from Mangosteen Peel Extracts
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Staphylococcus epidermidis is a major cause of inflammatory acne. Development of bio-cellulose acne
patches from mangosteen peel extracts for inhibiting acne-causing bacteria. This research aimed to study the
effectveness of crude extracts from mangosteen peel against S. epidermidis, and to develop acne patch from
bio-cellulose with mangosteen peel extracts against S. epidermidis. In the process, mangosteen peels were ex-
tracted by 95% ethanol. The plant crude extracts were dissolved using dimethyl sulfoxide solution and pre-
liminarily examined against bacteria using paper disc diffusion method and crude extracts of the plant were
tested for the minimal inhibitory concentration (MIC) and minimal bactericidal concentration (MBC) using
broth dilution test. The results showed that the crude extracts of the plant were found to inhibit the growth of the
bacteria. The crude extracts from mangosteen peel inhibited S. epidermidis with MIC and MBC values of 51,200 Lig/
ml. Thus, 51,200 Hg/ml concentration of the crude extracts was applied to produce bio-cellulose acne patches from
mangosteen peel extracts to inhibit S. epidermidis. The bio-cellulose acne patches were tested for inhibition
effect against acne-causing bacteria using paper disc diffusion method. The results indicated that bio-cellulose

acne patches from mangosteen peel extracts were effective in inhibiting the growth of bacteria.

Keywords: bio-cellulose acne patches; crude extracts from mangosteen peel; Staphylococcus epidermidis
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mediate product) Tugameidlunse (pH 6%1) OBr~
amnsahuiasendulelauinniunadiadulus-
waldd ud (HOBr) azlivhujasendulalzuiiinn
uwauazlaiialusiua®

msshdelsaluihazfaasuaans el (disinfec-
tion by products: DBPs) filalwmiaufiu msl¥aasiu
Tumsagaaziiaaslaslalaiing (THMs)
THMs luthissihiiduade 0.3 fiadniudedas of
Tunamiinasgiuasdmsamnialan (lddu 1) uaz
LiAunaeifivuaaasgiuganwindssihly
Uszmdlnedesanndastumsaalasaladimuly
Nuihhsahduld wanganwamuasuasEuoma
TuUn.a.25617° Fawuinhuszhdiusane THMs
agluinasiivaanss uimsl#lalaulumsiidess
i@ DBPs Aalusiue msiialusiuaua:s THMs &
Tasanaaaehaimiiouiu Wy Usinamnsdundd
szezna lumsuise gamad @ pH Y3
Tusludlaaau (Br)™ ue Br- "lu{wmmsngﬂaan—
Floduaziiaufnseunuilainiaasiudas: 39
wlHiAassUsznaugluuuiilusiiuduasdiss-
naulglutSnaiinnnh® enudufivuaznas
Humsnenndaldiuiuagiuaaantansuaua
DBPs #Ain2uud DBPs fitinnnnslalelnuas
Suaseannni1 DBPs fiiennmsldaaasulums
iz

Tuswamansadhgsemalannmsuilaaams
wasth®'® uazgneedaigszuumaduams il
hgiemeriliendeu visesn aiavies lane
@auway yrnnuisenuamnsalumsladuanad
anueulaiiao fnasdaszuulszanndrunars niz
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naaEansm wazlana®® Intemational Agency for
Research on Cancer (IARC) leananuilluivuag
TuswalFlusedy 2B dudadlundumsiiianandy
Tlgfananasdlusysdlosmslasumemsduda
finsnumsissludainassuimnuenuiufivde
Siud (genetic toxicity) wazihlwfniiasands q T
Rl wazananaliieuzds Wieldsudnda
FudunannuuilulZinaem 90° asdmsane-
1an wae Environment Protection Agency: U.S. EPA
mmualiiluswelwhauldliviu 10 lulasn3ude
50510 dmSnhussssuend BU fvueiilTuswe
laldiu 3 lulasnsudadns®® wadsanalnelad
msmmuanasinasyule 9 deafulusue

dmduludszmalng dnsnumsiseRanmms
ﬂizl,ﬁummL?imﬁiaqﬂmwmﬂimmmlufwﬁumsa}
MAUBEINUIETING T.a. 2556 @ wuhlusiue
°lmiyw€';uuss@mm wazihussssnnAdonar 20.0 uaz
39.0 MUMAU ﬂ%mmﬁwuaéluﬁaq <3-178 uaz
<3-133 lulasn3udadas Zegenhailaadmsaundie
Tanmviue

Tud w.a. 2557 dninaumunuazanulasass
2193 NININENAMFATNTUNNE TINNUGUEINE -
mansmsunng 14 uis meldlasemsysanmsla
lasamsusuiivanuidssssaulneanTusuely
idnussymaiiulaloy uazthudsssumad
Smhemlszmalng Taadiaguszsasdiiadnm
goumsalanuidsennmslesulusialuiia
ms@mﬂl,l,amfm%ﬁsiuma wazlfiludayausznau
Tumsmnuaminaspuzeduswaluthiuzes
Useine namInsaenziiazmsUsziuanuides
gaslusiualull w.d. 2556 war 2557 HANW
dannsaany wazululanluswaoadudam
wnsluudazitui daiuludin.g. 2562 39ldvms
dndlasfudedwhanussyneiilalay

1
aa o '

LLﬂgﬁ'lLLilﬁ'iiﬁJ‘b"]GWlf\nﬂu']ElsLuﬂé\iL‘VIWN‘I/i'luﬂ'iLLag

waliname deyaildnnmsiseasaiasdudoya
Usznaumsiiasanlunmsuilne msude msdaay
whsed sauﬁv’qL?Ju“é"lagjaaﬁuauumsﬁmuﬂmmﬁgm
ﬂ%mmiusmm”lmfwﬁnmsqmm washudessaumna
PoaUsznaan U

BMANE

meseiidnm luludssana 2557 was 2562

Ghaenath

U w.d. 2557 dningaumwuazannlasane
2113 NINANEIAIFEASNITUNNE SINAugud
Inenenaasmaunng 14 uia udagnhdnusm
naiulelnuuazihussssumnanniaassnaud
SHusmlvdamuuvdindanssng 60 Sawia
wasnnoefilATemaNaM A 513 566 Hpe
hhauussane 511 @agn 1hussssumd 55
dhaene Wuhussssumnafinaalulssne 24 dagh
Nourasiiie 12 Jamda laun &1 @eelua
@We9e uAINBEN gugiont guns Wnge
MYIUYS YT Unusil agsen wazdeiys i
NnaENUsznd 31 N 0 14 Uszna laun
mEld Gt vasid Sangu diaad Bnd wasiuil
dulu padLesIaY DadLASY A5IIUSTIER laduaud
alacudle wazvgin=ild U w.a. 2562 udeen
ihanussanenniveiishulelauuaniudossmnd
fsmhelusheasswdud Hudnll samsiiuan
Saouduhiu Tuwensunwamuasuasiumma
53 67 dhaghe Whhauussyne Tudaniade g 9
31130 laun n3amwamuas uumys agsen Unus il
auNIeNAT UATUFY TE88e asEum wasgiuns Iu
52 fa uasthudssaunafindalulssme 11
G819 NAUKaLIa luAINIa NFUNNIMIUAS
ag5en Unusnil 8avy3 q5uns §51u93511 on uaz
ihdhanUsend 4 gagn 10 3 Uszine laun sy
2913 LarapdlnIaY 5IN 15 AIEN
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Risk Situation of Bromate Contained in Bottled Drinking Water and Natural Mineral Water Distributed in Thailand

Lﬂ’éaqﬁauaxqﬂﬂsd

Lﬂ%aﬁ Ton chromatography (IC: Dionex ICS-
3000) Usznaue suppressor (ASRS 300), con-
ductivity detector (112 mA), autosampler with in-
jection volume of 500 hJT,ﬂ’iaGli, IonPAc AS19
Analytical column (4x250 mm) with guard column
AG 19 (4x50 mm), centrifuge, plastic tubes, cartridge
and membrane filter (0.45 um) ke ultrasonic bath

GREITEY

dsuasgulusiuaeudNdy 1,000+4
fiaansudaans (iszeuanuidaiu 95%) (Acculon
Reference Standard) 1hiusiaainlasaunau (18
megaohm-cm)

mobile phase: 10 mM KOH gradually increasing
to 45 mM in 30 minutes.

MILEIBNNIINNHIFIU

demsarasanasgiulusieanaududu 3-20
lauTasnsudadns wazasnswserianududu
tlaqmsmmgmﬁ’uﬁfymmmﬂLﬂ%m IC

NSLEIANMIBEN

N59461E91NENY membrane filter 100 0.45
Tuasau wazasraUsnalusiaiasad IC

MIIATIEA

dinaumuwuazaNNasadeaIms wazgud
Wenenaasmsunng 5 uri laun gudinenenans
mawnnddesns Avalan gnwgsonil g was
UATHFFN 959351 LealFnedia ion chroma-
tography #algiimanagauanalFlaradizug &
AUAN AR Ea9IERaE FaRaaImInTIaNy
(LOD ) wazmsiat3una (LOQ) 7 1 lulasniuda
895 waz 3 lulasnSueadns muaeu Franuiuy
\§1A59 (calibration curve) HAMUENTY 3, 5, 10
waz 20 lulAsNSNGBaRS (r=0.9994) UseanSamw
20935A0LUY recovery aglugieiaar 99.0-112.0
(Renudusu 5, 11 war 17 lulasniudednsn=10)

LazANNLTIENaINMISINEN (repeatability) Aadu
relative standard deviation (RSD) @® 5088y 2.4-
8.4 yazthiianlasusesamusinsares-UiTa
MIMNITUUNINIFIU ISO/IEC 17025:2017

NIMUANAMNINNIINTINNATIEH

“lums"“sLﬂswzﬁl,wiazﬂ%v'qﬁmsmuqnqmmwLﬁa
BufunNNYNABIUBINAIATIEH AN TILATIER
spiked sample, duplicate sample L% control sample
nan sz lumMmagauaNNEN OVl UR-
M3 (PT) weadiinamnuazaNuUasnnea1ms
nunienuluaedsand wu FAPAS Tudll w.e.
2557, 2559, 2562 WNansUILLNY z-core = 0.5,
~0.5 uaz 0.2 MUAAU wazladsziiuanuaanse
YDIFUTINENANEATNUNNENI 5 U Ham Uiy
agflunasiinnala

sdszdivanandes

masUszdinanudsslumiaseimmsussdiv 2
Wy

1. Chronic Health Hazard Assessments for Non-
carinogenic Effects Humsuszdivenudesiifing-
NSENUARDFUMW (FNMS 1) @ Reference Dose for
Chronic Oral Exposure (RfD) ARANNINIUDINDY
sosluswaiidingiumelaslifinodaguamm

Risk: Hazard Quotient (HQ)=exposure/RfD (1)

Exposure AaUSanamslasuduealusiuaannms
wslnathas (exposure; pg/kg. bw/day) MuUIUaIN
guMST 2

YSnalusiwe x USinamsuilae

(2)

Thwindmasyasaulng
HQ>1 vianed iinnmsiFendagumn w5
sslasmasfinemaldsuiuamanulasasds
HQ<1 wanade edfisansulddamslasuduia
vialSinaleamasdilasulidenansenudasame
2. Carcinogenicity Assessment for Lifetime Ex-

posure: (ECR) umsusziiuanadeslumsiio
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amumm&'mmLﬁmmnmﬂm”%”ﬂmmmlumﬁums@mmu,asfnu,i'ﬁ‘ﬁumaﬁa")mmﬂﬁbﬂszmﬂlwﬂ

< = ::5 a <
259 (FNMT 3) Anwanudeslumsiianzsean
M35USLAA (oral exposure) YBIFISLUSLNG TIFINTO
MU Excess cancer risk Teananms

= o =i o a =
B3NN 1 ﬂﬂQﬁﬂlﬁiuﬂ15ﬂ1u3€uﬂ1§ﬂi%tﬂuﬂ)1ﬂLﬁﬂ@

Drinking water unit risk X @Maugu2aslusiug

(3)

kA4 § a I-N' =
°Zlaﬂﬂmﬂuﬂ’]’iﬂizl&luﬂl'}uLﬁEN&I’]Q']ﬂﬂTSﬂﬂH’]

T

A4 ) AIUENT UMD 1

YNNI

M L@NENTDINDY

- USinaluswe (lulasnsudadas)

- Usmnamsuilaeh 97.5" percentile (3015/A1/7U)
2DINGN per capita (AUlNzaE 3 U dul)

- Jﬂ%ﬁmaﬁlﬂﬂmﬂﬂwﬂmq 3 Tauld (Alana)

- RfD (ug/kg b.w./day)

- Drinking Water Unit Risk (Gialu‘[mn%mia'ém)

- NANSANEN

3.0
57.57

wany. (2559)
wany. (2559)
4 DeAngelo et al. (1998)%

2x10° U.S. EPA. (2001)®

WMaNISANY

‘IJ‘%N’ImIUiLNGldluﬁ”JBEi’lﬂﬁ’]ﬁm.l‘i‘iﬁ!“ll’.m G
WusssINmn

TwhanussymenuTusiue 51 da (Sasas
10.0) Usnaiinuaglugn <3-177 lulasniuda
ans anaasludmadeinulusiun wazdnas
fhathamavun 18.5 uaz 1.8 lulasniudedns oy
Sy hussssumnanulusue 10 dats (Souay
18.2) Tuhusiwaeludsene 9 dhase Usunad
wuagfluzng <3-134 lulasnsudadas auadelu
ot finuTusIue WazAIRaIpENINg 66.1
waz 12.0 lulasnsumadns muaeu § 1 et
HuthusimhehanUsanasamasias fusinalus-
wageds 41.5 lulasn3udados 1 w.e. 2562 thau
ussamanulusiue 5 aaae (3aeas 9.6) Usim
inuaglugn <5.7-41.0 lulasndudedas duade
Tudageinulusiue wazALaafoeaNInNe
23.9 uar 2.3 lulAsn3udedns mudeu 1hus-
s5sumanuluse 9 dieee (58882 60.0) W
ihusfindaluiszna 8 dragne Usnadiwuaglui
<3-68.5 lulasniudadns fiaasludiagaiiny

TUSING UAEAIRAMDENNINIVNG 43.3 UAY 26.0
TuTasnsudadns museu ua 1 Moths Hinus
ihdhannlssmassaesds fusnalusiwegeds
56.0 lulasnsusadns dsmnulsnaluswagaly
nndadihusfiiundsiiialusmiounusi
arluaaslasinTaunsuaasTusiun uaaslumnd 1
wazHamMIeNziudadlumei 2 uas 3

R PR TTET TR PYIE- PR

msﬂsmﬂummlﬁmdaqwmw (HQ) M9
vslnmhiiTusiwalasmunamnaumsi 1 uaz
auMsh 2 wuhil w.e. 2557 HQ fidwihau 0.02-
2.3uay 0.02-1.8 sl,mfw?;umsa;mﬂ wazws -
SSSNMAMUAGU M1 HQ Mnnnh 1 Mnnsdiian
%w“?'iqﬂ (worst case) NU3lamthiidusinalusie
a0 waarhuSnaluswaeildiuaanaliiowa
gl Tw.a. 2562 HQ fidtiasnt 1 vlu
ﬁwﬁuuss@mm wazthudsssNma waavhuinm
Tus-waileSulisnnweiazaliiianansenuma
qUMN %’a;&afﬁ%‘lumsﬂsuﬁuLLamé'qm'mﬁ IRTGE
MW 2 uaz 3

anudsslumsiionziSe (ECR) Tagfunaan
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2w 1 Iesanlawnsa (conductivity vs retention time) 2@9lustiea luiIUssssNEH

Bromate #46 [modified by B§-602] M-61 CcD_1
2.00 S L= = 21
IE p:= = = % = \
3 P~ o w
i o . 2B =
1 Y23 = B o
] ~ \
1.50 X
1 b
)
4 e
] N
1.00
4 r~
8
1 w & —— ]
E =
™
0.50_] v
i <
g 2
i = c_)
1 - ©w

|
-

v

1

©

[\

o
>

. . . . ) . . . . . . ) min|
0.0 5.0 10.0 15.0 20.0 25.0 30.0
MmNl 2 uamsienzvluswe linhanussame waLHIUISITNTIHNINMILAUMEINY W.A. 2557
USTLAN /UNaaREn  UIUMBENS Sslusiualuaiaena USinausie (lulasnSudadng)
Wy Taiwu MENgn MgNEn AuRde* A
U Sewar  PWIU 5p88Y
dnussa/lulszme 511 51 10.0 460  90.0 <3 177 1.8 185
1use550A 55 10  18.2 45  81.8 <3 134 12.0 66.1
“Tudsena 24 9 375 15  62.5 <3 134
—aUszine 31 1 3.2 30 96.8 0 41.5
FINTIBNA 566 0o 177
WM MIMaNadd nadiliny unuidig 0 uaznsdl <3 unueie 1.5 (3/2)
* MUIUDINAIDENNINNG “ 1Inzalaenannuluse
M3 3 wamsienzvluswelinhanusame UAEHIUISIINTIHNINMTLA UMY W.6. 2562
Uselnn /unaandn  uIUmeEN 5lUsINe luaI0819 YSwnalusie (lalasnsudedns)
WU Taiwu MANGA AIgNEn AIRAE* AIRAY*
P Sewar  Tnu Sewar
hanussyne lulszna 52 5 9.6 47  90.4 57 41.0 23 239
UTTIINTIR 15 9 60.0 6 40.0 <3 68.5 26.0 43.3
—11!‘1]5&7!?1 11 8 72.7 3 27.3 <3 68.5
-aNUszing 4 1 25.0 3 175.0 0 56.0
FINNINNA 67 0 685
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il 2 FaianudSinalusweinulunauusssmne Tl we. 2557 uaz 2562

200
Tusun >80 lulasnsudadns @1 HQ >1 (Fiuanssnudaguniv)
180 -
160 -
a
= 140
({3
-m -t
s 120 B 2557
A
E 100 - B R 2562
£ |
=280
-
=Y
Z 60 -
g
= 40
20 - I E
0 l 5 - 1 " | H I ] = I n i L L
s 3 2 E } 2 2 2
N @fs’“ & @ Q@“ NI »‘3"‘“} N S S Qa\\“ NS S & &£
PSSO PN IR AR SO SANE A NI S N S SO S AN M D R ORI A )
TR LSS SR S LSS S A S Y N
P TS 5 & & & SN 3
9 AN & S N &
& N &g
Qx> &’
&
i 3 3amIanudSinadusweinulmiiussssuznd Tl w.a. 2557 waz 2562
160 o 4 a , o .
Tuswe >80 lalasnsueadns @1 HQ >1 (NuansznudagunIn)
140
-
2 120 B 2557
=y =
€ 00 Bl 2562
8
"
S 80
[
=
= 60
N’
s
e 40
-
20 I
0 l B E
:‘}\ 2> % Q % 2
< Y o~ & S &
N N & o S
N X Q
& &
N &
o
N

aumsh 3 1dayausinaluswaluhauniisenge 2562 fa 0.5x10™ - 8.2x10™* uaz 0.3x10™* -
Mgege AmdzapImagnnuluswe wasmwds  13.7x10 Tuthanussane wasihussssumaany
PoamdnIvaansfinuuazlinulusiue wud  dau 3nnnn1 2x107° per lulasniudadag 2aga
o a S = -4 a ol J Y o & ¥ 4
anadeslumsiiansGal w.e. 2557 §i@n 0.3x10*  iiunawinesdmsamndlalanganiuniluihanussy
- 35.4x107* W@z 0.3x10* - 26.8x107* U W.A. 270 uaziussssnmi waaanguuslaming
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Risk Situation of Bromate Contained in Bottled Drinking Water and Natural Mineral Water Distributed in Thailand

USinaenudnguluswe 1 lalasnsudednsieny  au ludszanns 100,000 A mamsUssiiuanudes

= a oA fod L~ | [ < v o Py
LﬂENLﬂ‘L!ﬂ'W]EIﬂNTUlG] ﬂﬂ?JIBﬂ'lﬁLﬂuﬁJzLﬁQN'lﬂﬂ')'l 2 udaelumsenuaaslumsen 4-6

519N 4 MsUssiiuanslasudnes UAENIANNUNINAATANITBIGATUNIN (hazard quotient: HQ) Turnan
msﬁ;mm%u,uﬂmu’i’]ﬁtﬁuﬁ'ﬁashmamméqmam

me MENGL) ND /126 U w.e. 2557 U w.@. 2562
(W) BrO Exposure HQ BrO Exposure HQ
(ng/L)  (pgskg bw/day) (ng/L)  (pg/kg bw/day)
Wile Salig! RO <3.0%*xx 0.08 0.02 -
UV 10.8%%*x 0.56 0.14 -
wNdovaau e 4.1%* 0.21 0.05 -
(e UNAY <3.0%* 0.08 0.02 -
gasfad muan 3.0% 0.16 0.04 -
wilaigau 3.0%* 0.16 0.04 -
syl WFesYs (1) <3.0%¥** 0.08 0.02 -
WIS (2) 8.9% k% 0.47 0.47 -
UATHITIA NeVZAs <3.0 0.08 0.02 -
HGAN NPNNWNIUAT AaULNDY (1) <3.0 0.08 0.02 12.4%*** 0.65 0.16
AAULNDY (2) <3.0%*¥* 0.08 0.02 -
AAINT 4.0 0.21 0.05 -
wand 6.9%* 0.36 0.09 -
Unusil dulan (1) <3.0 0.08 0.02 -
dulan (2) <3.0 0.08 0.02 -
dulan (3) <3.0 0.08 0.02 -
dulan (4) <GHHk 0.08 0.02 -
VLSRG 5.5%* 0.29 0.07 -
a1ynm 6.0%* 0.31 0.08 -
Wias (1) 4. 5xxxx 0.24 0.06 5.7%%%* (.30 0.07
(Wa9 (2) 15.0% 0.78 0.20 -
Was (3) 25.4 1.3 0.33 -
285N uNUedu <3.0%*k* 0.08 0.02 -
Nileg (1) 37.7 2.0 0.49 26.0%* 1.4 0.34
Nay (2) 102.3 5.4 1.3 -
uasUgw fanwu (1) <3.0%* 0.08 0.02 -
FNNNU (2) 9.8%*** 0.51 0.13 -
dynsUnms UNLESY 85.0%*** 4.4 1.1 -
dYNIINATIN BN 5.gHHx 0.28 0.07 -
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M99 4 mMsUszdiuemslasudaeis UAENIANNUNIAATNNILEFBIHaFUNIN (hazard quotient: HQ) Tunindn
° { & ' ' a '
ussymauunaiiitnumaiuazuvaudn (6a)

me UVAINE® SUND /126 U w.a. 2557 U w.e. 2562
(MpEN) (WWIN) BrO Exposure HQ BrO - Exposure HQ
(ng/L)  (ng/kg bw/day) (ng/L)  (pgrkg bw/day)
(5] gnuYInd  wWuily <3.0* 0.08 0.02 -
LAEU 4.9% 0.26 0.06 -
FEUN RO 4.3%%%x 0.22 0.06 -
LUNS GSGR 4.5% 0.24 0.06 -
@ziuean  wmasen ey 3.1%%xx 0.16 0.04 -
Weanile  weshwdin  gudiu <3.0%¥x 0.08 0.02 -
(a9 15.9%%** 0.83 0.21 -
Y3sud wAUAI (1) 36.2%%*x 1.9 0.47 -
weUM (2) 60, 2% * 3.2 0.79 -
n9zaa 46.3%*+* 2.4 0.61 -
duns Wos (1) 6.0* 0.31 0.08 41.0%%*% 921 0.54
Wiase (2) 27.2%%%% 1.4 0.36 -
Wiae (3) 37.2%%%% 1.9 0.49 -
UWIYS 41.2%%%* 2.2 0.54 -
gu 10.2%* 0.53 0.13 -
Ausnil 6.0%**x 0.31 0.08 -
UATWUN SIWUN <3.0%*** 0.08 0.02 -
ga3oNil (@iag 52.3% % ¥ 2.7 0.68 -
aziugen  ¥ous W 52.3%%xx 2.7 0.68 -
uUNY3 Tihih3au <3.0%***  0.08 0.02 -
28BN thuee 3.2%* 0.17 0.04 -
Avdunafianwann 176,74 9.2 2.3 34.5% 1.8 0.45
Min-max (BrO,") <3-177 12.4-41.0
uEnnufmadiny BrO - (3owaz) 51 (10.0) 5(9.6)
NANELNG 3zq°7;amﬂ: * OZONE ** UV, OZONE *#* RO, OZONE #x%% RO, UV, OZONE
Guindaliszy
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519N 5 msUssiiuanslesudues UaENIANNUNIAATNIFBIGagUNIN (Hazard quotient: HQ) Twius

593 HIUUNIUTLAUMDE LA UBAIE

UNBNHE SILND/1UR U w.e. 2557 U w.e. 2562
PUUMBEN BrOS’ Exposure HQ dhuiudadn BrO3’ Exposure HQ
nuIU (%) (ng/L) (png/kg bw/day) N (%)  (ug/L) (pg/kg bw/day)

1hussssund 10 (18.2) 9 (60.0)

Tutsene 9 (37.5) 8 (72.7)

Fea Il Fealnal 12.5 0.65 0.16

oA WUNSE - 19.8%#** 1.0 0.26

Ui MyIutug <3.0* 0.08  0.02
28.0* 1.5 0.37 47.5 2.5  0.62

Unuanil dwlan 79.2 4.1 1.00 59.0%*** 3.1 0.77
83.3%* 4.4 1.10 47.5 2.5  0.62
95.0** 5.0 1.20 64, HFrHHxE 3.4 0.84

104.0 5.4 1.40 68.5 3.6  0.90

85.4 4.5 1.10

daviy3 WINNYS 134.0 7.0 1.8

GEGHE UNLID 25.8%* 1.4  0.34

duns (FTLN 2.4%%%x 0.13 0.03

aeUsEne 1(3.2) 1 (25.0)

DOALAILAY 41.5 2.2 0.54 56.0 2.9 0.73

NRUIYLIEG) sxq‘ﬁamn: * OZONE ** UV, OZONE *** RO, OZONE ***#%x RO, UV, OZONE

Buindaliszy

H v o o Y ' H ' < < A o
M50 6 M LASUFNEE mw(émwaﬂu‘smmmaqwmw LaANNLEENAINTEUNZSINNNITUS AR m?mus'sagmm
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Abstract:

Keywords: bromate; ozone, risk; bottled drinking water; natural mineral water

Risk Situation of Bromate Contained in Bottled Drinking Water and Natural Mineral Water Distributed in
Thailand
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hirangul, M.Sc. (Food and nutrition toxicology)**; Nirundorn Raekasin, M.Sc. (Chemistry)***; Sujit
Sakhajorn, B.Sc. (Chemistry)****; Pakphon Chaphonpak, B.Sc. (Chemistry)*****; Suwimon Iamboo,
B.Sc. (Chemistry)******

*Bureau of Quality and Safety of Food, Department of Medical Sciences, Nonthaburi Province; ** Region-
al Medical Sciences Center 4 Saraburi, Saraburi Province,; *** Regional Medical Sciences Center 11 Surat
Thani, Surat Thani Province; **** Regional Medical Sciences Center 11/1 Phuket, Phuket Province; *****
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Center 2 Phitsanulok, Phitsanulok Province, Thailand

Journal of Health Science 2020;29(4):719-34.

Bromate is mutagenic possibly carcinogenic to humans. It can be found in drinking water as a
by-product from water disinfected by ozone. No regulatory limit has been established in Thailand. This
study aimed to evaluate risk situation from intake of bromate in bottled drinking water and natural min-
eral water distributed in Thailand in 2014 and a follow-up assessment in 2019. For the year 2014, the
total of 566 samples from 60 provinces in Thailand with trademark was consisted of 511 samples of
ozone treated bottled drinking water treatment system, 55 samples of natural mineral water, 24 samples
were locally produced and 31 samples were imported. The 2019 study, there were 67 samples collected
from 12 provinces including 4 imported samples. The analysis was performed using ion chromatographic
technique with LOD and LOQ of 1 and 3 pg/L respectively, recovery of 99-112% and relative standard
deviation (RSD) of 2.4-8.4%. The results showed that 10.0% of bottled drinking water collected in
2014 contained bromate in the range of <3-177 pg/L; and 18.2% of mineral water contained bromate
in the range of <3-134 pg/L. Similar investigation conducted in 2016 revealed that bromate was still
found in 9.8% of the drinking water samples with the range of 5.7-41.0 pg/L, and 60% in natural
mineral water with the range of <3-68.5 ng/L. The health risk assessment revealed the hazard quotient
(HQ) of less than 1. However, the excess cancer risks (ECR) in both bottled drinking water and mineral
water was over 2x10°°, the acceptable risk level set by the World Health Organization. Therefore, the
national authority should establish a regulatory limit for bromate in drinking water in Thailand in order

to protect the consumers.
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AU NMINAFDINAVNG 8 TBU WU FMSUBNATUN 2 65U HANNAIAIGNINNMEMN WasMLAN 13
1 [ £ 3’1 = k4 3’ £ v = < = =~ .:! ‘:5 kA4 3’ L

UWANENNY  earuMsiaanlinNunzwINIdudnmadanuile  NaransanawnumsiFinsunznanly
2aATNNITUMIHEALATBNEIDN SﬂﬁqﬁqL?JumsLﬁwadmmayﬂwﬂm

AadAg: MsEuayyaddsy; ssualsiivase; sfluadn; Weiuaenin; auaeznan; daady; dids; luee
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uniin
o X C A~ Aa N v
lugaTagUuilayulwstiudunfeuwazGudnn
I g A o d' Q'
HunumannZuludiadssaiu dissnndssnzuGy
wunaulaneaugeaniuannzy laginisi
ayulwslyldlumsihdasnmlsansalilumiag
oNUazanaunIINAENUNTENTIN Fnyudla
Y o Y v & 1 £
Fimierayulwsinlfidueduasudaialuso
a o 4
wnihanlglugurasayulnsaauasayulnsuis
NN RN T UeN@SaNLUUNY 9 2Hea1e 9
g v Yy a v P v c}c{ ]
au damnlafinsiiannmativellaennifiguuuuihn
v 4 e lﬂ' ] = Y QJ o W
THuazlviamssnmnuiusuielaimsanaasarney
g U A
lumseangnsmundineninléiduenluguuesans
4 4 @
usgns® danseengnddian (active ingredient)
4 4
NABNGN (B gNEIUBYNADETE (antioxidant) N5
y <
Tunsaansanidu (anti-inflammatory) §ndeaU
Uszanuazaalviuaunau (sedatives & hypnotics)
<
gVBNITAUMINNUIBISZUUUIZaNEIUNEN (cen-
tral nervous system stimulants) Wudu
= ¢ & o A @
walsiiupadidussninginuluaaslsnarad
(chloroplast) wazlasluwandd (chromoplast) 284
ualdaanld wazluzasiiy sumenywdliannse
k4 = 4 J = g 9 W J
ainualsfivesdle udualsiivasdianudayea
guamneasnyudn Nudaelng g waeslddun
ualsiiuegdianuddydagumn lagheanan
a a A o v <
Lie lumsialsasasanne 9 wu lsanzse wazlsn-
wa lesualsiiupad lufinasaiuaanlunssuaums
duanzvuas Untasiranndjisensandiadusu
11189970 Ua9 (photo-oxidation) WazéeUaINus
o J a = g )
Manemaannayyadas: ualsfivesadieunaivy
Tuannzilimmnzay auauns wisnssnuny
wauaAadNIULITINa T N UNSAaTBULAENS
Mmarennuauan® gidedinmlaniseas 70.0 i
swmananlsanan 9 laun Tsawzse Tsavla Tsa
1o Tsanvnu wazlsedu 9 Bnvaesile Zedulvn
AIULDANINNANNINNMINBYYIDFTE (free rad-

ical) ihluyhmeanstalaananisaglusenme uas
o d! 1 g a a ¥V e
hinaalsndng g 2u Tagayyadasziiolanaedade
aEiu Wy nnmslasualse 598 wanns
nsELIUMIYIENBUEIMNS NNENUNTLa®
4 k4 kd = Y o = Q‘gl

nndayaieu JldhmsAnmmssangndeu
ayyadastlussngy ualsiiveadniuenanalaan
anulws Neglugduuudiagulosimsiihiuan
iy 2 oile udulszney wasSeuiisuqa-
guiRzasmsnniuasaa aesmsudiatu Jala
We3deldy Taamsinnhiusswindasintu-
wznan e udunenludmiudiany Wasn
AU 2 #ile gawludmedoniiv snsenuayyadass

J

waraNAUIENBUYRIEN TBBNNINNTIMNWIIUI

(4) 2 o0l 61 Y = vnh‘L v A o v
nn® Foh lnliaaantia lumsiudauwuaiiGe du
A a o o ke a v [ Aa v
\@ayaunsd wazenuayyadasele wazsunianuns
e lumuAIeedIa 1 wazen MNINWHIIRANN A
dlatuniaunanyesasane ualsiivaedaniiy

doa L -
anulwslnevanssiiomignsiueyyadas: loy
mste3anlugluuudtaty uannnilussuudiaty
galishunanzasansuNgiianheduasailumsgadu
AQ( § t4 YU a L4 Y = Y

sspangndn lilszlaminuimidliiinsgedulad
892U MUWIMINadaumMaeiiuazmemeanwly
dA1EEN Y aSaUIEUAMMWYBIHAN At
dnatunmhiuasiio tivaumswannuda sl
nayulwslifiguuuunldnuneuuasivssdns-
mw dumsiiiyamuazgumwaasayulnsingli
Wuinganiuinndu uaziiladagaayagnmasndn g

a CO
wdiadaaly

A5MISANE)
1. 38MINea89
1.1 @nwnsanemadiayulns Togds Asso-
ciation of Official Agricultural Chemists (AOAC)®
ihdhedeayulnsldud aannszdsu aanau
fae luee Wnnsee waanas Wowsn
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manennmsudsiadidgambsihnhambsimeswsnuasiniussnaniifisnsdvayyedaszlunguualsivass

Tunewdn vzaing (Wadn) ﬂaﬂmquﬂgﬂ‘wﬂ dne
@8E1SHEN hexane : acetone (6 : 4) U51195 1,000
ml Juna 96 7lus udnhsnnsaawenmnaan a1
MNAEFSHEN 900 ml 1eals hexane : acetone (2
£ 1) ¥IMsUen acetone BBNNNETATAHEILUNNAL
500 ml L@ sodium sulfate anhydrous uaihluseive
ﬁaam’%‘mszmaLLﬁﬁxuuqumuwﬂwﬂLLuumu (rota-
ry evaporator)

2.2 M509AFBUAMMWILATIEUAs U
Aensvvasansiuayyadasslungn uwalsiivesd
nnansanaayulng

2.2.1. M3ATIFDUAMNMNWIATILWEEIS thin-
layer chromatography(G) I EI%’Q GAPR]

N0 397U B-carotene UAZAITANAAIDEN MIDE
8% 0.001 g LA3BNATALNBINAITIUTANNTTY
20 ppm Ty dichlorometane LLa:msazmaéhathﬁ
ANULENYY 1000 ppm i dichlorometane mﬂﬁv’u@ﬂ
§138sNUNINIFIU UAzEIIATIHODEIN ¥ 0.1 ml
spot ahuusin TLC Tognadearigmaindauii (mobile
phase) Tua®518d7U hexane : acetone (3 : 1) §aLn@
fsmenlaglSaudiaunuasunasgrunanily
WU DPPH flenasnsu 100 mg/100 ml

2.2.2. AienevivnUsnamelsfiuaadnang (to-
tal carotenoid)™ t@3eNaNTATALGIDENIT

AaNNENTY 100 ppm TosRsansanadingen
0.001 g USuU331na 5678 hexane I0AINIOAN UL
feNNEMAAL 450 nm MINABBIE 3 A3 e
WaE udIFNNUMUSIN total carotenoid TagtU3au
WaunnnIWHNAIF UL B-carotene

2.2.3. MsnaaasdnmUdnaiiuadnniue
(total phenolic) @875 Folin-Ciocalteu’s® @323
A5azaNEfIate Henuwady 100 ppm TagHas
e 0.001 g azaelu ethanol mnﬂf'u@ﬂmsame
fhatafiienududy 100 ppm adwau 1 ml 1d
NaRaNAaaN WaILAN 7% sodium bicarbonate 4 ml

wae Folin-Ciocalteu’s reagent 5 ml c??qﬁwﬂﬂuﬁﬁﬂ
30 W17 ¥1 blank logl# ethanol WnUFTATNAA DN
wdnhliasmsganduuasiinnuemnau 765 nm
NABENE 3 A9 MANRATLEIA I US N
total phenolic laatSautiisuannn WAz IULD
gallic acid

2.2.4. minedaudinaiensilumsinuayya
da520875 DPPH assay® logn@38ua562818 meth-
anolic DPPH radical IW&ianu@iugy 0.2 mM waz
L3ENasinEne HeNNERTY 10,000 ppm Tag
azangly methanol MnteIoNEsazansliiANM
winguluge 10-1,000 ppm waztin DPPH asldlu
ssazansudazanNNduildwdenl’ welwshiu
Gaield 30 Wil uwdnhluiadimsganduuasd
ﬂ’J’lNEITJﬂ?;u 517 nm (;hEILﬂ%EN UV-Visible Spec-
trophotometer 2adaEISUAazANNLENIULAYINS
Neaas 3 A3 udmmwas TaawSeuieusuas
NN 357U ascorbic acid Uag [3-carotene mﬂﬁv'uv‘hms
AU % radical scavenging LATAIUIUVIA IC_
NNHAMINAaasitle TaafuInm % radical scav-
enging

2.2.5. Aatdanasanaayulns 2 ¥iia Nnuans
noasuiinsduiild ihlunageugnddumsnanang
Wugzasaslagisnagauand’® wazihliedew
fsudiatulszianigmeiiuludhanidy
Nzwinuazthiuznan

2.3 MINAFDUANNAIINNMLMNLAZNNLA T
Yasdiatuiiildunanuasssatonnivy

2.3.1. MIANIANUAIGINNMENINADIDNU-
Fu WudneluGewsemuaeiinesd anuaam
289N8Y wazANNAIRIZBLHBATNUSTIANTMA
vhiuluh (phase 0/W) Tudsu Tagdnuarams
dunamamulal uazmeldndasganssaimasens
100 uaz 400 wh PesdsatuiidumaNyasEsaia
NNNY

NINTINMINSITNGY 2563 Ui 29 AU 4
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2.3.2. MIANIANNANMNNLIANDIDNTY LTI
ﬁnwﬂuL'%aqwaqamnmé’fwmﬂ%mmmsﬁma%a
5a5:67895 DPPH assay USsnassnsiuadninanua
#1835 Folin-Ciocalteu’s uazUsunaualsiivass
e

2.3.2.1 MmianadaulSunanianziuasasony
PYNADFI 717835 DPPH assay®

LH38NE158LaNY methanolic DPPH radical L%i&
ANNENTY 0.2 MM waze3NaseIathe Tagd
A3u 8 g azaneTu methanol TG 10minniiu ganda
20N ld19aNeaY lAEAULNYADANARDIBAN
Hunanue 3 nase wasei 1 @mﬁaﬂ%uaaﬂm 2
ml (% DPPH 8 ml aaafl 2 @m‘ﬁaﬂ%uaaﬂm 2
ml t®¥ methanol 8 ml LLawaaﬂ‘ﬁ' 3 1@N methanol 2
ml uazLiis DPPH 8 ml @ehlvisnsuuazaansl3ludiiia
Uszanas 30 107 haniumies seemad 3,500 pm
v 3 Wil gazawradula ihluiammsganau
WERTATINEMARY 517 nm NSNAABIE 3 AST
AR WaIMIEIaL %radical scavenging

2.3.2.2 n1sasadauUsinnalinsieizes
ssUsznaunalsiiuasdnamae” Fadees

AN 1.6 ¢ USUUS1N09078 hexane IUAU 10
ml azldanudinduyasansanadi 100 ppm wenli
shiu nshindusisadheanugs 3,500 rpm
Hhuszazne 3 10 udnhluiasmmaganduua 7
ANNEAAY 450 nm Tae1H hexane 11U blank s
NAADIT 2 A3e MARAE udIFIaUSIN
total carotenoid Lﬁil‘lJR)']ﬂﬂ‘i’lWN’lGl‘ig‘m B-carotene

2.3.2.3 aadaulSmnainnziuasansusenau
Huadnnanue §1e98Folin Ciocaltew’s™ @neangh
A3u 1.6 ¢ USUU3uNa5618 ethanol AUATU 10 ml 2
Tdenususumassnsanadl 100 ppm wehlidniy
b liduwissienug 3,500 pm Suna
3107 Mt gamsazanadinla ldlunasanaass

1 ml t@N 7% sodium bicarbonate 4 ml tAN Folin-Ci-

ocalteu’s reagent 5 ml e lrnnuy gﬁﬂ&lﬁlﬂuﬁﬁﬂ
30 117 1@38u blank 1aals ethanol 1 ml whlUTam
MIYANTULE fONNENAFY 765 nm FNNMINABDI
% 3 A%3 AR LEMmaMUSINA total phe-
nolic tﬁtl‘lJﬁﬂﬂﬂ‘i’]WNWl‘ig’lu gallic acid

2.3.2.4 M3ANIANNAIFINEAILLST (heating
cooling cycle) lagMIANHIANINAIAININMLNN
waEMNLARYRBNaZY AN INAFaUANNANAILaE
Anennnaameiieneiu eudeeandu 5 ane de
dnnsaausauaauLiu (heating cooling cycle)
aouviniivios igaumndi 4, 15, 45 °C dievhl#aunsa
nnuldhddaiu Ussanigmeisiuluh (phase
o/w) lugamsimnzauiigalumaiiuinm was
iiennuagmslFnuuesdiadu

2.4 MTIATIEVITOY

MIAUIUAYDNMILUITMERAINITLAFENEITY
adladu loamslalusunsaienevideys

e lalusunsumaniamas SPSS for Win-
dows Fayanavualdnadaurnuidaiuonas 95.0
%38 p<0.05 A5MsmumaaneadaUsenauludiu
YA ITING MIUNTUBLBYIAIY meantSD 15U
allatu Wauedayeny mean=SE wastIauiiguy
1oya 7 NN 2adudazdiu laemsnSeudisuany
wusUsin maLeen (analysis of variance; one—way
ANOVA) laud d3uaduitugruzasansaiasmi
ez unsatugILasssatalue udnhanm
@:LLGIﬂGi’Nﬁ’u(;]l’JEI?J% least significant difference mehod
(LSD) Lﬁal,ﬁﬂuﬁ'w‘h%’uﬁ%uﬁugm

HaNISANY
1. man"riﬁﬂmm'saﬁ’mﬁ'mziwaagulws
nnmsdnmmMsanacagayulng wuh as
afa pennsuiaey Heamas aanau Wnwhias Tu
e luwee wzaing (Hagn) NANSLLRN LazABN
wungalng #¥esazuasansanaiiu 0.068, 0.274,
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2.459, 0.238, 0.200, 0.390, 0.288, 0.088, 0.202
uaz 3.630 MuaaU zdulanaanmaungslnaled
Sanavunaansano Mniigada 3.630 uazaannIzEEY
I¢#%anavuaansana asilgn Aa 0.068 Lilatiiauiy
ayulwsiwmdadn 10 afiafivhmanaass

2. HaNMIANEINIFYN TLC Screening for Radical
Scavengers® lumsasiagauantiinsimuayya
dassibosdumaayulus

TasmnTnunsuunwey TLC ¥a9nweuaIedg)
MAWABUTINEY uazWudie DPPH avadaumsald
W UV A7INETIAGY 254 nm ks 365 nm. 6N
U Ao (1) wéualsiiu (2) eannsuiEsy (3)
NN (Hagn) (4) Wnwald (5) nnsene (6) Maa
(7) aanau (8) maﬂmquﬂgqlm (9) luwe (10)
Waenes (11) Tunewdn wae (12) waualsiu

HamMsAnwAUMWIANiuBanafTayulns
10 #ia ldun aannssdey aangu diae luias
nnnsee Haenas Wowsn Tunzwdn vzaig (na
gn) wazaanwiungelng wuhasanaayulng
Viavisail B-carotene Hupsdsznauwasiinuanlia

i 1 Tasanlawnsuuswey TLC malawds UV 7
ANNENIAIY 254 nm

i 2 A 4 5 & T 8

o 10 11 12

Tumsdhuayyadaszannifaadeiuliiian3ey
\iaufussnasTIu B-carotene ilasnnsnsanang
W UfA381NU DPPH radical laausingmswan
NFUULHY TLC §amuil 1 wazmwit 2 3ahas
anauasizayulwsfinanlunaaauani@nisdu
ayyadassludalsnaimnzd

3. HANIINTIAFBUMNINAININILANYDIES
anadaulng

NAMSNOFDUANNAITIMALATIBIENSERD 119
10 rilalagmsminasagaryesansdna walsiuead
wavue Husdnnavue uaz @ IC,_ ewudeu wuih
ANSFRA ABANTREU WNAY 0.068, 2.340, 9.389
woz 77.625 1TENAABNAUINNY 0.459, 3.661,
9.278 War204.174 §5ENAGNAY LVIAU 0.200,
5.859, 10.278 waz 112.202 158N Lutaeyinny
0.288, 5.822, 12.667 Wy 72.444 d@SaNANN
A52LR6 WNNU 0.202, 5.247, 23.111 Uaz83.176
#5anNaNpENBWNNY 0.274, 1.204, 35.333 uas
239.883 @15a@NAWNLIILYINY 0.238, 4.719,
16.944 uaz 52.481 §15aNalunzwil (A

2w 2 Tasanlownsuudway TLC aalawds UV §

ANNENIAIY 365 nm

wnewme: Wumuwuaealasinlnunsuuuusy TLC Masnnwanngignainaauiua) uwaswueds DPPH asiadaume

Tause UV anuemadu 254 nm wae 365 nm. MUEIOU Ao (1) lwimualshu (2) aannseiasu (3) vz

(wagn) (4) Wnuih (5) dnnszaa (6) tas (7) asngu (8) aanvaungslne (9) Tuwee (10) Haanas

(11) Tungwdn (12) winualsiu

NINTINMINSITNGY 2563 Ui 29 AU 4
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0.390, 5.285, 68.833 WAz 64.565 F15dNANLAN
(Wagn) 0.088, 1.586, 22.611 WAL 478.630 &3
dnaaanuungslng 3.630, 1.668, 9.556 Waz
269.153 MUAIAU

3. AISNAFAUMIINAIAINIILANUILNIG
MaAWIBIAISUBNaTUTIaN I 4, 15, 45 °C,
auwiviag wazfanmzaausaudautiiu (heating
cooling cycle)

NANIIANHIANNNITWAIEITUBN T UINNIA
ihuluthaeshiunezwinuazihiunznen e
FMSNATDUANNAITIMLA TR SUB T AU
AunaNIIsanaias warluine fignne 4, 15,
45 °C dazauviivied (RT) (mm‘?; 1-4) wWuh
dadsuiisudmSudiasuiiiansanadmaayly
eBaidunaNyanh NI uNznen 92
LﬁmhG‘h%’ué‘ﬁaﬁ’uﬁﬁﬁwﬁumﬂaﬂwauagj (0-A1)
waz (0-S1) H3pEazMInuayyadas: Usim

A

) a & a = o
HWuadnninue wazdSmaualsiuagdninua
nnnmsudnaguniihiunswinnasagiiafu
lunn 9 dgamztluszezom 3 Weu udlaiauny
snaspuuaualsiuniiidunznannanag
(0-B-A1) uaz (0-B-S1) WUNHMMIVNAAINE
UDENTIENTHINTTIU WANINATIEITUBN AT UAIN -
WugIu (BS-A1) waz (BS-S1)

A =t at va v a

WanSeuiisuananiamsimuayyadascly

]
% ]

dANNE 45 °C G9MTNN 3 2BNNSUDNATUNNEIU

wanzashiuNzwiNLazhiusnan wuh ald
msatamadluduadaduiihiuusnenuauag
(0-A1) Wiedmashuayyadaszannnd diaduiid
ﬁvwﬁumw%nmauagj (C-A1) uddsiatudisiame
hifusznanuanag (0-Bs-A1) fiaaantiinsdu
ayyadasziiaanhaNatuitmwshiums e
ag] (C-Bs-A1) Gaonsfl 3 waash3udiatuiisidiu

NENYDNNNUNEWI NN UNENDN WU e ld

o

M0 1 NITNAFBUMNINAIINNNITAINUALNILANYBIRTUDNATUNHIIUHENVBIETINAMET (A1) uay

dsanaluteg (S1) Naang 4 °C

@Sudiazu WNAMIIATILAMUARLEEIMEMN + SEM 29uaaze3u

Speaz MU U3 U AR-A aNundio (cP)  2AdYMA

aywadasz (DPPH) Hluaaniaviae walsiuase (um)
(ppm) Wanaa (ppm)

C—B—AI 83.814+2.19 188.500+13.35 4.695+0.55% 5.98+0.04* 5660+390.83 3.89+0.74
O—B—Al 82.611+£3.50 190.785+13.94 7.947+0.48* 6.00+0.14* 4100+382.36* 2.50+0.00
0-A1 95.641+0.53* 189.095+15.62 3.000+0.65* 5.88+0.09 5458+49.15 3.89+1.00
O-Bs-Al 44.915+6.90* 184.167+12.03 0.094+0.11 5.88+0.09 4933+334.80* 4.44+0.73
C-Al 85.459+1.56 187.458+6.98 2.086+0.18* 5.85+0.04 5639+135.18 5.35+0.42*
C-Bs-Al 83.304+2.62 188.679+8.49 0.147+0.07 5.86+0.04* 6033+183.24 5.14+0.44*
Bs-Al 79.842+3.34 181.083+4.60 0.268+0.07 5.73+0.04 5727+140.67 3.75+0.38
C—B—Sl 90.046+3.53 185.643+13.27 7.700+0.80* 6.11+0.10 4920+381.76* 2.78+0.28
O—B—Sl 84.179+6.34 196.048+20.29 8.489+1.36* 5.93+0.09 4746+243.39 2.50+0.00
0-S1 87.934+3.38 198.143+9.77 6.860+0.85* 5.89+0.01 5622+16.19* 6.67+0.83*
0O-Bs-S1 88.115+3.58 206.095+5.81 0.523+0.05 5.96+0.09 4951+504.67* 3.05+0.28
C-S1 83.675+2.86 190.911+7.60 0.832+0.18 5.82+0.04* 5256+136.34* 3.82+0.35
C-Bs-S1 84.807+3.01 189.768+6.94 4.883+0.30* 6.02+0.05 4755+169.88* 4.10+0.39
Bs-S1 85.612+3.25 195.994+8.14 0.549+0.12 5.96+0.05 4239+118.18 3.54+0.40

*p<0.05 LHANAFDUNNTDAOY One-way ANOVA
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MSNN 2 NAFIUAIINAIAININNIGAINLALNINLANYDIRISUDN

dsanaluee (S1) Haane 15 °C

Y

G

o

UNHEIUHENVIAISTNARINI(AL) wag

uddanu NAMSTIATILEMUATUAZIIMEMW = SEM aadudazdisu
Spzaz My 3w dJ3na N3A-A9 ANuniie (cP)  21N0aYMA
ayyadasy (DPPH) Huadnniviue walshuaee (um)
(ppm) Wavag (ppm)

C—B—Al 83.701+1.97 197.381+21.78 4.544+1.13* 6.24+0.03* 4197+155.03 4.44+1.00
O—B—Al 82.786+2.06* 187.000+18.24 7.776+1.16* 6.08+0.06* 3652+582.6 2.78+0.28*
0-A1l 91.699+1.31 193.452+14.80 2.459+0.64* 5.91+0.02 4493+1001.8 3.89+1.00
O-Bs-Al 46.270+0.94* 190.524+20.09 0.490+0.11 6.03+0.10* 4641+159.20 5.00+0.48
C-Al 81.360+2.27 192.399+9.49 2.366+0.36* 5.95+0.05* 3916+403.97 5.62+0.44
C-Bs-Al 79.417+4.17 200.839+10.66 0.615+0.16 5.92+0.04* 4609+545.23 5.21+0.38
Bs-Al 76.833+3.89 190.863+8.46 0.453+0.10 5.79+0.04 4072+299.70 5.21+0.52
C—B—Sl 89.497+4.13 192.881+16.67 5.876+1.31* 6.24+0.04* 4086+751.53 3.33+0.48
O—B—Sl 89.753+1.16 190.286+17.37 10.598+1.13* 6.06+0.09 4730+976.75%* 2.78+0.28
0-S1 89.698+3.11 192.262+23.81 7.012+0.70* 5.91+0.04 4559+24.58* 5.55+1.21
0-Bs-S1 86.748+1.30 188.643+16.29 1.394+0.45 6.05+0.06 3522+178.84 4.45+0.28
C-S1 81.8383.28 199.524+11.35 1.043+0.17 5.88+0.04* 4107+202.32 4.16+0.34
C-Bs-S1 81.193+3.28 199.922+9.24 4.996+0.45* 6.05+0.03 3920+362.55 4.31+0.37
Bs-S1 79.432+4.61 211.333+11.72 0.746+0.16 6.02+0.03 3365+103.64 4.03+0.41

* p<0.05 LHANAFDUNNEDANIY One-way ANOVA

gsanalueg (S1) Naane 45 °C

Y

M54 3 NAFAUANHNAIAINITINIYATINLALNINLANVAIRISUDN

3}

o =

UNHEUHFTNDRIFITENARINY (A1) wae

fsudaazu NAMTAATIZEMILAT UL IMEMW + SEM 20duaazdsu
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Cc-B-a1 83.754+5.27 204.198+28.62 2.979+0.19* 6.03+0.07* 3925+236.87 3.89+1.39
0-f3-A1 82.203+10.01 195.000+26.36 6.514+0.88* 5.83+0.08 3352+152.77%  2.50+0.00
0-A1l 45.266+14.06*  193.762+19.44 0.626+0.15 5.87+0.05 4378+98.24 2.50+0.00
0-Bs-Al 36.885+4.76* 206.952+17.89 1.532+0.81* 5.79+0.02 4087+209.55 3.33+0.83
C-Al 28.168+6.00* 179.405+7.78 0.369+0.15 5.52+0.09* 3854+118.34*  3.68+0.57
C-Bs-Al 77.451+4.64 187.17248.09 0.353+0.17 5.81+0.05 4217+107.26 4.4440.67
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c-B-s1 82.684+8.57 205.381+16.49 5.166+1.21* 5.98+0.06 3364+161.83 2.50+0.00
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#p<0.05 LHENAFOUNNFAHAIEY One-way ANOVA
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C-f-A1 76.958+4.14 209.973+13.72 4.745+0.52* 6.17+0.04*  3014+165.75 4.37+0.34
0-B-A1 76.370+9.88 193.502+13.35 6.294+0.71* 5.95+0.04*  2894+119.25 5.31+0.67*
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Abstract: Formular Development of Oil-in-Water Internal Phase Emulsions from Coconut Oil and Olive Oil Having

Antioxidant in the Carotenoid Group from Herbal Extract

Komson Budsaban, B.TM. (Thai Tradition Medicine)
Benchalak Hospital, Si Sa Ket Province, Thailand
Journal of Health Science 2020;29:(4):735-46.

The purpose of this research was to study the efficiency of antioxidants in the carotenoids group extract-
ed from 10 herbs. Each of 500 grams fresh weight of grinded herb was extracted by 1 liter of hexane: acetone
(6:4). The extracts were analyzed to measure the level of total carotenoids and total phenolic contents. It was
found that the extracted from Coccinia grandis L. Voigt. and leaf of Pandanus amaryllifolius Roxb. had highest
level of total carotenoids: 5.859 and 5.822 ppm, respectively. We found the extracted from the leaf of Cocos
nucifera L. var. nucifera. had highest phenolic compounds: 68.833 ppm.. The spectrophotometric assay using
DPPH radical shown that Sechium edule Sw extracted had highest antioxidant activity. Its 50% inhibitory con-
centration (ICSO) was 52.481 ppm. With such observations, an emulsion was formulated and prepared by mixing
extraction of Coccinia grandis L. Voigt. and leaf of Pandanus amaryllifolius Roxb., and studed its characteristic
using coconut oil and olive oil as a comparison for each formula. Chemical and physical property was assessed,
including the antioxidant activity, amount of total carotenoids and total phenolic compounds, acid-base, viscosi-
ty, size of particle, general appearance, color and smelling at 4, 15, 45 °C, room temperature and heating cooling
cycle conditions. The Coccinia grandis L. Voigt. and the leaf of Pandanus amaryllifolius Roxb., formulas which

blend of olive oil were found to be more stable than coconut oil, while less stable than standard B-carotene for-
mula. In conditions: 4°C, 15°C and at room temperature, the preparation did not change in physical
chemistry; and at heating cooling cycle condition by begin stored at 4°C for 48 hours and 45°C
for 48 hours 8 cycles, the two preparations were shown to be physically and chemically stable.
Therefore, coconut oil can be use to substitute olive oil in the cosmetic manufacturing; which will

increase the value of Thai herbs..

Keywords: antioxidant, total carotenoid, total phenolic; coconut oil; olive oil; emulsion; Coccinia grandis L. Voigt,

Pandanus amaryllifolius Roxb.

746 Journal of Health Science 2020 Vol. 29 No. 4



’3’1561’133’0”1ﬂ’15§1’lﬁ’15€l&§12l Journal of Health Science
Un 29 atiun 4 nsngaN - BNNAN 2563 Vol. 29 No. 4, July - August 2020

UNa21UWIAY Special article

I&l LAWY ﬁﬂ'lﬂﬁ?luﬁﬂ']‘iilﬂﬁuﬂﬂ
ﬂ'ﬁ‘Yl'N'l‘L!‘lJaﬁﬂuttauﬂﬂUﬂﬂiﬁﬂleﬂmalﬁa'ﬂ

vaudio aslnaa w. u., M. (RONTANEAT), M.P.H., Ph.D.*, ** ***

eNEYNS Nﬂmmmum .., 7. (fam’mmam)****

mmm B\‘l‘lfﬂﬂﬂ W U., &y oHrx*

ﬂNﬂﬂf?] ‘Z!m%iﬂ&l W.U., M.P.H. ***#t*

Twlsaw @i wu., .. (DTAFaTHIZY) * >

Jiirgen Rehm, Ph.D.*, ** ##kssisk

* Institute for Mental Health Development, Centre for Addiction and Mental Health, Canada
** Dalla Lana School of Public Health, University of Toronto, Canada

5 QAR IUFUAENT NYINENFENHAD

ok ﬁﬂ‘%nmnsqumw%m ATENTNEBITUFY

= JUSNHININAIUANTIA NIZTNTNEFIFUEY N 30 4.0. 2563
an Looa Tuudla: 13 il.8. 2563

e 4a1I5E 5 TMFUUINYG L )
IUMUIUL 25 U.8. 2563

e gINOUNBYUENUSYUMTITNLETNGUNIN

ke Institute of Clinical Psychology and Psychotherapy & Center for Clinical Epidemiology and Longitudinal Studies,

Technische Universitidt Dresden, Dresden, Germany

unAnda 150 NANABI5959 (noncommunicable diseases - NCDs) fidiandlsa laud lsaralauazviaaaidon 1sa-
< -34' [ 1 Y a a  Aa ' ] 2
zse ey wazlsadantesa naliiamsidediowazmselsadalanuwazUsemdlneadienn 39
dlngiiinmannadedeadlszms laun masguynd msvilaaeissdnusanagad msbilasulssmu
amnsfilifidagumn wasmamaenanssumeme mstlasnuuasmuvanlsnlifiadaiaiauasTadeideesng g
Aa9aMsMSINNUINEaNaIeMAdIN (Multisectoral collaboration) HnNNNlUALREIMIAMLTHUNUDY
NIENTNNHTUFUINUY  Aes@aulssadnasiEuensauwnGe  “lunanasdamadiugmsenssau
° [ 1 1a ' -34’ 9 2 I N v o 1 A
mshautlasiuuazamuanlsalifadacess” slulueanlayadeuvaddumamsinnunaanadiui
v o il o A o A [ Y Yo a I [ ] & 4 o o ] Z ]
nueglutagiuiviaiemesgiiidudsEudunanuiim  Teadiluwanasdmaduifelszanunnme
IULNINTINYINNU NINTENTNANFITUGUNIVNG (whole-of-Ministry of Public Health) §viiienunnig
NNNA (whole-of-government) uasgaaanlnenivug (whole-of-society) Tuiaatiuiamansaiieaan
I~ o ] ] ' a va pagpt 4 1 v [
Wudmedinlng deo (1) nduszuudfudnmsniidumens leun nsensnamssagy wasnibenumasy
& ' a va ! [N ~{ 4 i 1 a va v & v 1
namna (2) nguszuulfuamsiliidunams ldun ngudfudmsuenmessnvue laun madsen-
13 < a I v i [ A o v 4 ' o 4
dean 1Budle Mmegsia (Wudu (3) nanszuuiainmiunams loun unaanu uasaednsseninysemna




4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

o

1 £ d' [~ v U o ) v a s d‘ 1 &' =

waz (4) nauszuuWeunlidumams laun wiadetninms Tueawasdmadiviazannsodiay
ardvayulissmnennnmadiunmidszmaldstn  lauaasdnanmnlunmsilasiuuazauaulsalifnsa-
] o o o v X A ' o o ' o ' o
GFouazUadedeeninedes nagngvnusesmsnazdigenszaumsinuHuiavaiaadiu fs (1) A
Y o 1 k4 v v L = 1 L . %4 [~ 4 %
Wi3IW (2) mﬂmazmwmmg (3) MIONVNBDLAIDUIYUIENINOUNAN (4) mﬂﬂuﬂuﬂnmqmswms
laandw Usznauie MTandaya MIT0LANEINUALNTZUIUMITNUEYUMTINNY MIIONUKLLDE

o d&lw 1 % YVt a a L v Vv L4
BoauiEIaa g msvalidinalnmsfamuuazUszifiune wazmsdaassaulszanm uaz (5) mslininle
fihgegaiideriminnhelnauaziiaaduemensiiiaeiiseaiy (political commitment) @amstlasnuuay
muaulsalifadamasaiaiuluauesaiuiase mstlasiuuazmuaulsalifiadaGauasTadedead
wendasgmavssgiihvanemananniigediulull wea. 2573 danldlnaiiudanmaminsaiiiums
o ' ) a V& A 1 o v v v o a e & v Ay
MnuHNtuMalnaimdnadiuaenaniedunasaiunagnsnamniile

marng: lsakifiada luaa manusmamadiu wiatis mstlasiiuazmuaalse Ussnalng

o Vl ‘l 1a v X U R o [ 9

M lulsa NOAABLIDITNNANINA A ?
msennannlsalifnadaisase (non-communi-
cable diseases — NCDs) 15U 15a% lauas1iaaniaan
Tsanzisa Tsawnyny wazlsalanesa waziady
LEENEIN T @Y NITgUYNS MsuslaanIeay
upanadaa Mmssulszmusmsilifdagumn uaz

a < o [ 3 < ]
MsanansIIMeme Wundseanenilan Tsali-
ARBLIB5IND LHAANMSLEEZINDN 41 MUAUINAY

Vv )
Na % £

Wedanauanilanlull 2016 (w.d. 2559) A

=i 3B

Q

Wudaeaz 71.0 Fhuiuda 15 dueu (Aadludas-
At 37.0 994 41 &wew) MFeFianaususums as
\FeTfiossingy 30-70 T uwasfichdaann fa Jas-
ar 78.0 weamsifeiindalsalifiadasedy uaz
Zaeaz 85.0 amamsifedinmelsnlifndeGasiioy
89UAIS (Premature death) Lﬁﬂ%ﬂi@ﬂ@jﬂﬂi&ﬂﬂiﬁﬂ
Igasuazthunan® Tsalifadasssiineliiie
Mazmataseganslussiuadidouuazszau
Uszina® Uszanamsiluenugademaasugia
nnlsalidadaisadelusell w.a. 2554-2568
(M.6.2011-2025) waqﬁy’ﬂaﬂ a::agiﬁﬂizmm 7 U
Suapamsansy mnldsiiumseslsiuanealy
nndaluszaulan Snmdsazviliszmasiilan

dnagluanuanaududinuvarsauau®

dmsulszinalng Sruudidedioanlsaly
fadalsad flnud 368,872 A lutl w.@. 2557
(mﬂpj'lﬁﬂ%f‘mﬁy’ww 549,172 au Aaludaeas
67.0) Twunduidedionnlsailauazvasaidan
122,581 AU l5AN:I59 96,988 AU L5ALLITIY
30,529 AU LLazISﬂﬂﬂﬂQﬂﬁﬂéE)%ﬂ 22,531 win
PUUNTVAM LFETINNNANLNNEITING WU
amzanuaularinganaliiianisidedio Sruu
52,318 AU ANLADLATLADIDA LULADAGN 29,179
AL WazAMTInminAuLez1sA8IY 30,986 AL UAE
mm‘huuﬂmmqmsnﬁa%ﬁmmﬂwqaﬂﬁuL?;lm WUN
maguyraneliiiamadedio 54,610 au Mmada
LA39RLEANDERE 21,843 AU MIUSLNANNLAE
fa L LLiNeanD 21,650 AU LALASINNANTININ
mefitiieans 11,453 au® mszlsafisadgsny
?JE!‘LIﬂ’]’JzﬁijﬁytﬁﬂIﬂ (disability adjusted life year -
DALY) yaslsnlaifnral3oss iy 10.5 87U DA-
Lys Aawilufasas 70.0 sasiiunuilgunnsiigade
Tuannlsennatiasinnu®

1wt w.@. 2543 (A.6. 2000) ﬁﬂszqmﬁwm
avAnMsauNalan (World Health Assembly) SU584

748

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa”qﬁmﬂz»hugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmgquNTsﬂlaiameiaL‘%ﬁq

uwugmsanaaslangmemsilasnuuazeruanlsaly
aﬂﬁiaéa%’%‘lﬁ]uﬂ%ﬁ (50 (Global Strategy for the Pre—-
vention and Control of Noncommunicable Diseases)
Togszydeanuddguadlsalifadaiiadiuasms
Fasuddaymdemsmuanwginssudesdg @
gaaniMItauaLNulUans (action plan) dadatiu
Aafuliin595UNI5¥U @8 Global Action Plan on
NCDs 2008-2013" waz Global Action Plan on
NCDs 2013-2020® @aluusulsalifadadaSwas
Tanil® Témwuaiaguszasdunsunny oy 6
30 uazlEUR AU T A NS NEMSETILNY EUMS
muantadades ManannsuuIEMS uasHadWS
Nenams@uthewasmsdedio s3u 25 ouil niau
nwusuaithwinedfilssmasandnasmuuamuay
asnslaiaussaualiléludl a.a. 2025 (w.a.
2568) 338 9 (hvne daumsUssynanyy-
awnsielanmvuaithvane@enssunumsszesauiu
Tt @.@. 2015 wae @.A. 2016 (W.A. 2558 way
w.d. 2559) lagmvualluaniidnszuiums 10
F19 iadamuanuiImThaasmsaiiums
sepziouaziaiituilasummuaithmne

Tudl w.e. 2554 Usznalnedalalunuens-
MANSFUNNAINTIN e W.A. 2554-2563"" uaz
Tud w.e. 2555 dhiinnunaeauatuaUNTEIN-
@nguW (add.) A0vhuxuth 10 Yuaantesny
AsauAgNln.A. 2555-2564"" daanludll w.a.
2560 nIzNINATIIUgYlaIaliiiLnugnsmans
matlastuuazmuanlsalifndadaiessdumd 5
U (w.a. 2560-2564)7% Gglamwualdithwing
Naaws Ul w.a. 2564 (a.d. 2021) 13 9 whwvane
Fa0AaDINUYBLEUBLUE Global Action Plan 2013-
2020 Ya4a9FMIDUETaN MtiuNuee q maniild
Bendaalitie “n1syousiniiavarsniadin”
(multisectoral collaboration) aﬁhqﬁﬁqéﬁmﬁmmﬂ
WNNsMINNE 9 Uszmsaguanmilazauwndiuna

YBINTENT NI IUGY 15U msBume M3IMUAN
mslawan Wuau®

FOUMTAANNANIUTNTINIINS NN HINE
Tan 9 Usemszastsemalnedavinannithvingads
fidaden® Taadide 6 Tu 9 duiiiuunTiugala
amnsaussgihvangld wazdnanadhwanglaid
daya Meuazdaaiiddaluil

1. 9AININLNDUIBIUMITONG 4 LSABANYDY
TsalifindaEade tinduan 343.1 Tuil 2552 ({lu
355.3 ludl w.6. 2556 lagiasathmnadadosan
aaliitnide 257.3 aauaudszanslul 2568

2. Usinamsuslnateiasinuaanasad liay
1N 6.7 dasuaanasasuianseaaudetlull 2553
Ju 6.9 Wil 2557 miithwinedeasdesanasls
e 6.03 Ansusanadaduiansaenudeilud
2568

3. o?mwqﬂwaqmsﬁﬁaﬂssumqmﬂﬁlﬁLﬁmwa
ndunndosay 18.5 sasUsznnsing Tuil 2552
HuZesaz 19.2 1udl 2557 Taathmneiazdatan
aaliiDe Ao Sewax 16.7 Tul 2568

4. mmqnwaqmsguwé LNTANNNIDEAY
21.4 Tud) 2553 Wudewaz 20.7 Tud) 2556 wanda
TaildunTufiazainsaanasludathnaneideaas
14.9 lud 2568

5. Mindsrasmsuslnandelndenazdadan
a¥ouaz 30.0 MNSTAUALAAY 3,256 HaanIudD
Yuludl 2552 Wy 3,246 fiadnsuaaiulull 2568
uidniliidalaifdoyandsnndl 2552 Fedalainnu
RYPIRHY

6. mngﬂﬂamnzmmé’u‘[aﬁmgqLﬁ'n%umﬂ
Sowaz 21.4 Tudl 2552 Wudauay 24.7 Tudl 2557
ToafiasaazdasanasluTvdedosa: 16.1 Tudl 2568

1. mmqnwmmaxszé’fvﬁwmﬂuLﬁaﬂgmaz‘[iﬂ
wvnuludsemalnedisgiuaniesa: 6.9 ludl
2552 {udaas 8.9 il 2557 Mifianuasazdas

NINTINMINSITNGY 2563 Ui 29 AU 4

749



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

muaulihidudaiissdudosas 6.9 TWlaluT 2568
wazANNENIaIMEBIAiNGuINSaEay 34.7 Tul
2552 1Ty 37.5 Tuil 2557 mailuanuihaseas
dasinmazduanugnlildfissaudosas 34.7 Tl
2568 (Li’lmma‘ﬁ fienildasannnnuiiedd)

8. agaeiaEa: 50.0 ¥aUsErINTaIE 40 U
duld fiflenudsdamaifalsalawsswoanidan
TaSvgruazdUinuiteUSutlasungiinssy
Uszinalnglififayadmiuduiiilosnss uddinssa
AneFiagug nnsinithwinedesas 50.0 Hihay
U533 16 nzUsznalnefissuvuimsiamslsnlag
weadiialanEaSifissuumadansasgthaam
AULAEVBDALARABENATEUAYN Y

9. $o8ar 80.0 YAIFNIUUINNTYDITTHUALLDNTY
fenfinfunezmalulafuiugudmiuinngihe
Tsalifndaidass Usnalnefliidayailloansudy
AU wadsIssee Awesedgus Ianedliluviues
W@wennunUszmalnaiiszuunanlsziuganndiu
wih Sethiaouuimsmae awlenuazmalulaid
Sudusraiisana?

Sauhduredsisduniudszmalneididam
Tsnlifadaisasiadaann uaskamsaniiuny
HasiunazmuaulsnlifadaEasedslivssanad
dasms Tasawzaenadadaiide 1-7 Faduduiidu
mstlosiu Fadasmamaranuiniuemingny
sossgvnemhanuilildiiensens-mmsg
wnszuumstasiuuarmugulivszauanudisa
wuildaly asfigthesnuinn uaslsumaasdasli
sudszanadinuamaalunmsinmlusuian
Ussinalnaanaglugoumsalguilnaiifingvang
WaTLHUENEMEASae 9 Muiumadiiiunuvas
Mg Mamsmuaayua’e ' 1n3ag
dunaanazad ™ gms® Y AanTeunemes
uazmBasswandialagsin®®  ldasdgnls unanu
L%ﬁmswzﬁﬁﬁqﬂwLaua‘zgﬂmmﬁﬂmsﬁwmﬁms%

IMsUsulasuaIuniaiiNanazmiiumsilaenu
wazeuaulsalifindasasilidnianaaenaalal
aall

‘v‘iﬂum'ﬁjaan”uttazaauqa«‘[salaiamﬁia
(3959ABINTNTNINIUIINNaBAY

MAEIU (multi-sectoral collaboration)?

533NN GzaNlIALAaLUIHANGBINTIBUaLIEUL
M3 muau westlasiuiiuandediu Wawads
mssnn Tsadadanifauuaiidaaansnldn
Uinzluzhidelsald lsednmelhsamlu1iasnm
anumsludeiiiemedadiudalsaies lsaEase
fiidruRennwgingsy (u lsannwu Teausde
Tsaslauasuaanidan lsnlanaanuEae) dadld
euazmaUFuidsungAngaasindu dawadems
Hlasiiu JodumansolitlasiulsadadonnuuniiGe
wazhifaunniiald wimsllasiuuazaiuanlsn-
lidadasasniufanudufouduaiainn daud
msﬂ%’uLﬂﬁaquaﬂssmamﬂﬂa LBu ﬂﬁlﬁﬂquwé
viphugn mIsamamuannamu/u/Ady ms
dinmamusinuazsalll mssangAnssuilesiiuey
matiumsaanidens laudenmsuiuanin
wadanlHidhdsamnsgumuuazanuiieanias-
meldhe madhieyd gnuazansvmu/du/da
T@ennuasiinamume MaiimssdSuamwinadani
dasmaulorsassasiuiunauasnaes
NSENTNANEIGY U MIBuMBaUEh OB
Wuenu3uiinzauainsznsnNmInas MInuau
mahdhyvialwihdumihilsaanssnsewndisd ms
vualinginsquasugumuuasaianng
apsgninagamansanduvthitianaznanussny
Hludu mahauhwianansmadiudegauiug
agniitedanlugnsmansnistasiuuazaiuau
Tsalifindaitass miluszaulanuazssduiss-
AT G dy S smFalszingnalant

750

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa”qﬁmﬂz»hugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmgqustﬂlaiameial,“"sa%'a

AN Best Buys Ngniiaualagasdmsaie
Tanuazasemsanusemnfaansonazaongminssu
WWesuazaamsidefiauazmselsaniiannlsela
fnnaisaslallunadisa Meewansns Best
Buys taniilaun msaumdieannsguuns/ms
fuLAIENANLEANDTRd /NTUSLAABIMITN Lifde
YA N1TAIUANNITLABUIYNIUALLATDIAN
WBANBFDA MIAIUANMIAMAUNKN NTAIUANNT
N BYWIUAzIATIANLEANBFREMENTINNA Y
Auehzanannsadadummaila uaznmsanns
uslnawnda Wueu™®
Madnngaunnivh liiivenudayuoins
o 1 ISl 1 d'd \ o
mnuniiavarsmediuniaanistosnulsaly
Usznalne @ msmugumsunsszunased s
COVID-19 uanwiialannmsiiuagegaiaui
YANTNNAUFUNINILA DIV UAUBE NN
SILALAUANNEI A YUDINTENTNWI AT LUnIS
a v v o a v & ' ' v
MmuaNFuMWNMNanNawasdumau (wu 1) T
Hadhaieawauazlllilisemuns anudayes
nsznsnume lnglumseaninasmshnanaiaan
UBNANINY MIFUTUMIMIVANMILAUNNLNBEN
RWNAEN 9 daeMINNUSIUNGUEELNDAIUANMS
UWISEUINNEB 5H faamaUUANNEIALBY
WIBNSFUUATADNITTULARAUBIAIWEWAITULA L2
Jannassuu wazhehauis laiunaszaslsemsy
mlunladewmaanuesatihlsenula
Msnie NN AIaIM U INdavae
madulumsdagnumsszunezeslisa COVID-19
g Y o ] [ 1 a r-gl’ .21’ v
tladaau azdumnzhlsefomaiiunsszune
2NN sraznMduRdalsanumsiialsald
t:} o [ o Aa < [
WY (Wae 7 1) wazdanmadeinngalusseu
= uvlw- & dal o W o
nil e laNduaounsain “crany waztieeniu” A
waanuaumnazaasaamsnudamlalienn ase
v vV QI = 1a 1 Cgl’ [ g-,’ 1Ty
Authy mstlasnumsiialsalifadacaseuu lad
@alsalviiuhazvanideadolsaedls szaznm

nnmsduiadadedesdimsialsaiuissesnai
g1 M lvldannsanauiunsiasnulsala
Gadaizaseathaiiugussan vialimansafiuany
Susamasmatlasiunasmugulunasudu Fiald
Pifusaumsali “érda ualaiizasn” llide
anuauilahemasssnnd nsstuim s
NITGEEUFNNUNGEUNMTUNIITUI0YDI 1T
coviD19 MWutsanuiniuresmsinusiuiia
nanamadwlila’ ' Taglidassa i dedie
nnlsalufadadasannaullites q i naine
ififdeFionnlsnlidadasasilulsanalnedl
azLNay 370,000 AU Fannnhmsdediennise -
ThSe COVID-19 waeh@ann

TuszaulanIuuzinisn1snnusInga

] v L]
waranIAauliagals?

FauuzthdsMshnuINtavaramagiudlu
Fauuzihinaspulumsiiasnuuazaivaulsaly
ANABLEDI "™ U

MagNN 1 dMsanNelananynanasLaUs

QJ 4 %3 = 73 v

duzasanmsauNalanlull a.d. 2015 Tuwda
“MIYNNUIINNBVIAIBNAEIU (action across sectors
= . . 9 ° Yo a
%58 multi-sectoral action)” laguuzihlidiiums
6 a9AUsznau®” laun

(1) LLammmaﬁLﬂuLLazéﬂﬁUﬂamé’lﬁmwaqﬁq
NOIWNNULUUNENATIY (BU A0TNTBYIAUNY
aoalsnlifindazass dunumsbieszls wazeds
o v & Y1 Yo P @ <
mbinulalandihmemsdissszaugauiiugauuas
ANMSNATELTUMS

(2) A lWNlasaiuasn s LIUMIaTUaYUNS
MMOUsINdavaeNedIu 1y vueunlly
wyMsInnnseanuy

(3) uweumiiumsuuviidiusin laglising
wugaunnnuluInguszaed Aanssuuazssasim
FUHUNT UALAISHNMSINFTSMaIAULALIUUTTNIN

NINTINMINSITNGY 2563 Ui 29 AU 4

751



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

DENINLIND

(4) avvayulvianmsmiliumsadiiadnson

(5) WANANLMNEIUAN 9)

(6) Inlwinalnmsiamuuazlsaiiuna

fhagnait 2 asdmsauniialangiima South-East
Asia 30NLBAFISUULINLNINNM I LHRNE lAMS
hnunsianaamesilussaulszmeiiatlasiu
Ltazﬂ’;uQuTiﬂlsjaﬂ@ial,%a%’q%mﬁuﬁ’u Taguuzirh
nalniigeeiasdusznaudan 5 Uszms®® da

(1) daeditaaduanemstiiag (political commit-
ment) SEAUGEN (ABIGINTITEAUNTENTNGN )

(2) ﬁaqﬁmﬁ:qﬂaummLLaz:m'iﬁaﬁﬂalﬂm's
Uszanunumangmasuiizaay

(3) Fasfiamnymaiiduuds wasfussauiida
WY DILABENTENT N

(4) ADIHULHUMIINNUINT DU EMATIUTIN
fufissyaudszanalidamy wasiimsdaassay
Uszana 3 lvinunisyausiviisvareaadiu
Wumsane

(5) dosiigadaiiaiannuiuiaseuyalial M9
ABHITANTEUIUNT WK Uazuaans (udu

NnTBIEUBLUEE sansaagulanmerhau
FINNBNNEMATIUADINS “AUTNINMITINNTHND
2w lagdadiiiums Iavhdays Ialasemsadin
WAENTUIUM TN Sarhuny Savhygaduiiiia
A9 Aebiinalnmsiamuuazlseiliung way
Jnassevdszanandunmsanne

UsznalnafuuunI591IUI NN

wargmasIuLa? wan ludainlaidnsa?
Uszinalnglddniiunmsmuuinmeioadns
audialanuuzthilifuaded Mauwugnsmans
gumwiiddialng w.e. 2554-2563"" uasuny
gnsenaasmatlasiunazmuaulsalifiadaiiass
seaua 51 (.6, 2560-2564)1% Falasdlsznau

e ).
o

NAMNYBLEUBLUZDIBNAMIDINNELANAINET
Vv

=2

U k4 v =
NAuABUINNASUNIY UanNnUsewnd lnaasliumy
a’d‘ v 1a 1 ngl’ [ v
naeaasnyaud ladaymlsabifiadazaseainan

R a

Vv

790 ULEY §95na INANLANALAEINANNIING D
FENINNTENTNATTUFUUazBIANM I UINETaN
Usehdsemalng melalassmshzasn WHO Coun-
try Cooperation Strategy (CCS) mulsalifinnaisass
sraznniite luil 2012-2016 (W.A. 2555-2559) lag
WUMSHFNLATBINEMSTHNUINT araIeMAFIU
g (31) v ‘1 < 1] S ] t{l
AuCY pehalsneanumamsuselivegadumemszas
Tasamsil wuh wushamsasndanemsrineu
danmemediiulivszauanudizamuime
wiald nailifimsBendssgnanznssumsszaund
lﬂ'd 4 a o % g.’l =
Aiwenssuuasilulszsuesdnasudelusze:
nauletaasuiu wlaziingnIFNUATIILA IV
AU FedanaansnudauuzihineMINMUN
SANNAUYINIU UN Task Force on NCDs ¥
aTaEaNmImiivnumumstanuuasaugulse
a o A w o
lifadasase Tudsenalne Tuzgieiun 28-30
FNaN w.@. 2561 (A.6. 2018) Nduauuslihms
M IUFAIAIAMEATINAISANUNANINIIAIENIS
fosnuuazmuaulsalifadasaseauining
UsEnaumensenI et fnendas lasduen-
[ o o Y o @ [ o g
Sguuesillulszanu wazlianuaniguuaiiilu
ananuanuivthaaathminglussaudssmea
2 g v ~ v o v o o
Fuludauanuszmdalnalamuualinansguues
& v v & e &
Wudssauanlasnasaagualr nivueidudums
Y < v 4 = o 1

uana L uwiUsamalngazlukumsyianusiu-
P 1 v 1Q @ o 1o & i VY
Havameadruudruandarilidnse fnasideu
a ' 4 [ &’
Ienzdame Laudszns 6l

1. amsmvuantiulszinadmivuaay
gNSAFNS/NANTINGN ) waeMITaaINuYszaNm

Y o a < = a I'd
Hilddiiumaidumsianz gneazidaamsienzv
29AUsENaUNEI AN UNIFDILHU LA LUAI5I

=

N1l

752

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa“’qﬁmﬂahugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmzquNTsﬂlaiameiaL‘%ﬁq

MaNii 1 asAlsenauiidrAnuaiukuensmansgunEIndin lng w.a. 2554-2563 uazuuugnamaninisilaaniy

u,asm‘uqu‘[sﬂvlaiamiaﬁaé”ﬁm“uma 5% (W.A. 2560-2564)"1

s o o
avAlsznaundnsy

WEUENBAERSTUNMNAITIN Ine
(W.6l. 2560-2564)

ukugnarmansmstasniuuazaiuna
Tsalitinrazasaszaune 51
W.f. 2554-2563

. M3ddayauamInNINIARYad

Yaymnlsalifadaisads

. MSHlANENUaTNITUIUMS

arluayuMIINUIIN e
madu Amhenuenyms
NEaRU)

. MsHLkUEuMswUUR§I

IN:

f. MINNANTINENTUMS U
4otz

2. MIAMITLYNUIBNIUAN
PSufingau

A. MIAMITTYIVYTEIIN
ALuNg

. M50 IvRnalnAnay

Usziliuma

. MSHERATNNNISLHBITEAU

a

- fimsssyasiinsaNszuuLIms
AaMsUazna lnmMsmLHLNud5 v
(m3danaguduazadsdunuuns
ousunuegauszuy)

-

- fimsmwue 5 ansenans 14 whvang
\@NENsmans 3 gnsissin 11 ansis
THINTATAT UAZ 29 WHUIY

Y

- imsszyhrsiimanannszuuehse i
UsslliuKe wazWMAMAINBEN
YINMT U TZYMNBNURENUEE
mhsnuaiuayulinhigumhen

- WHUENSMEATEIUMITUTRNlaBAnE
SgNUeS

- wansguuesitulszsiusunenms
i

- SguueIhmsnssnsnanssagdy
USEHIMUIMITUHY

- fimsssyldninlsaliifade waz
dinNUUITMsENSMaNTguNWEID
#Falnadunaloen

- fimsmnue 6 gnsemans 20 Nagns
Waz 27 TN

|
b=d)

- Taidl

- fimsmvualidinlsalifass waz
ilnNUUITMSENSMANTguNWEID
Fialnedugeniiums

- uKUENSMENsENUMITUTENlaBA:
SgNuUeI

- SguueIhmsnsensnmo gy
Usssutuindau

RO LEBINI
muaulsalifada®*® ganfinuiteinuiise-

Y

13

VLlanoJ v ¢ *leﬂln a (32) v 1
NNIFUNAUAL NUHEUSBDNOANN LASHMNASIN
& 1 c} <0 P Y o v 1

mgmamsl,ﬂaﬂuuﬂmﬂmama@ummmmquumams

v
e

2. Magihssaugganiideminnhelnauasi

q
J

s VY

u

L4 = 1 Y v
NULNENWaR N U N ULEE

poagihasih ligimazialumaluu® fihn

1
£ ol

e

wasuuwlasluszaugauzunu® gasniessin
Usznalneiiunumsnnuialasnuuasaiugulsn
liadamasuuanedluszauniia > uazde
andlunmdutuangelisninsaanamsihausi
=] 1 v < 191 < (31) <) °

Navmemadiunduudaladisa®’ duwngmna
NN wliNukugnsmansaN g azlarums

NINTINMINSITNGY 2563 Ui 29 AU 4

753



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

SuseennAuesIIUAS waziitewaniguuadiiu
Uszanumstundauunugnsmans namsmiiivny

P Ao Vo ° ¥ o & v v '
whilga ldiiaanaazinlinuiuedauldla e

2 o = v I
Wa  weniguunsNauvnggunuintulsesy
aedUsEne g AnaunInafmIUNUEUAY (0N
msaliduilgnszyliluenasyasesdmsamnialan
MuzihmMsOuHIvlavaramMasIUNIgasauun
iy 3dedu®®® wazgsrunaraaunaazil
Uszaumsalnsadiuagnnmsalauilludsenalne
Wunu) anmiasalsznaunaAaensiusIu
<~ 1 lﬂ'Q tdl k4 VvV 1T
Havmamadiuiiesnzi B luasen 1 heduhi
aguu Nepadiaainumensiiiasaeuiaswegih

u

FaaauavlszinaIazyi lvasalssnautvaiuuil

q

4 [ [ o 4
ADUNWULISANINLINIUGIFD IN’J'V'\l%L'lJuﬂTTﬂ'ﬂVI

L] Y

e

N5ENTNEN | nNuhnulsalifedaisass e
Msluimsfemulsziliunendngieds laammwz
aENENMTNAMIIRFINUUszIN U IHuMsTasnu
ra 1 zgl’ [~ =
wazmuaulsalifadamasautumsmsuasiied-
o MIVNANFNDUFNIEM AN GTANNIE -
U ed v o o Y R
nadnin e lnauaziivahuemamsiiisaniajeiuie
wasamsilasnuuazanuaulsalifada luanuiy
a <~ Y o lﬁ'da L £ '3 Vv <
AN B HNIAFENmMREA NN TENUIZELEN
ra 1 ‘3‘1 [l < v Y P2

apataynlsa lifindatose uanutudauaule
Nmsudladymildasmsmshnurasaamediu
UANNANAILBINTHNUUATY N NIENAUE TUT
Pazdawansznulnalusinae uazmuhanuseay
DENUNITY BN FIFAHUNAIINIMTNNY
uduluihneaminlaase©®

N MAANNADLHBNBEINTEAUEN Tusay 30
Unehuan 90 w.e. 2533 B9 2563 Uszmelnad
WENIINUNT 13 AU Wwdsauss 2 U 4 hau® &
FFUUATNININTENTNATTUGY 29 AU RFIAUE
1 YCY mssamawiEhihgegeniideviaiuazi

o I 1:: ] Q'I Ta 1
waeMsiissisuazud ledamnlsa lifiase
A o ' v a & <& A ~ v o
(39390ENNUNDFIUY UBNINIT UG BINENNULET Ll

azlaihuiinnfasagludiundalalauu la

=] % [ o 491 %4 [~
Aansanaznaneumstlasutlasnaaalinantu
duq Ule esumsudladamlsalifadaseseil
Jufemmaiiesihnanysel uinaanuaaLiies
tuasdiiunmsilasiuuazmuaulsalifadaldasa

< v = g

yiamealelaseasnmemsiiaseaslssmanuuil
NAMTUANLAINNANNGNINDTNAY AL
= = = lﬂ' 1 L ]
@euduauawmnaaninmstlasiuuazauanlsala
Aadaisaselimsiieaiazsainanunianyesiin
Fge uamsivndanniandiiumslanasam
Tag “g1dan L3 INNNILaU (collective leader-
ship)”®**® Taalansauuuwie “luianasdmeadiu
gmssnszaumanauasnuuazmuanlsaliface
13959” (4-Quadrant Multisectoral Collaboration
Model for the Prevention and Control of NCDs) (210
HazSanlesdan “luaanasdnndin” (4-Quad-
rant Model 38 4QM)) nIaUWINAALAzEIE K-

lﬂ' v \ v v I~ Y o

g ) snansolgdnamwanudugihuesny
Tumsvwusiazasautaawsanlunumsdutpday

v
1 =

NuilasnuuazunlalsalifadaEasalunmnsinle

v
S Y o Iy

< = a Mo v @ oo v
wasmnidialananaiaifihgeganiidenaminn e
Inauazadnsjsnudanuiasnuuazaiuqulse

ra & s @ A % Y My
lLifads Nunivnanazduedsuluivihldadng
v 1 g; = <~ Vv 4
fnszlaaludniy WisuaisumsUgnauliives
¥t Ysssuidgnaunarll sethluanumasd
=] v )N v Y < a o W Vo
ii Lisafiegane dunanasiduleluanuma weiiie
loniieluanrsagiiminhinuanane auldnlagudu
WAy MnUsensuinsaudrunIagihnazinhn
W Watenanuanalifidunarnuausanaiiag
wulald

N32ULKIAA “Ta«mawa‘"ﬁ?{'mﬂdmé
MsanszaumIOuilasiuuazaua
Tsalifndaiasa”
ﬂsaULLmﬁﬂiuL%Wé’ﬁﬂﬁﬂdW (4QM) lu

754

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa”qﬁmﬂz»hugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmgquNTsﬂlaiameiaL‘%ﬁq

nsauwnAafiaazddsudiuansiiunnlssau-
m'mimsﬁwmﬂmﬁ'uuaxmuaﬂsﬂlsjamiaL'%a%’q
TugemaneUfisuan vuugunaenged <o
f{:\lll‘li’l’i"m” (collective leadership)©®®*® ﬁl,‘fju “LAsD-
degin” wnnh “ginden” wulassadeuuy
waatheinnnihlaseeduuuaeiaduiynuung
WuEasmsnsznesnmamsseaulananhmsns
gunamsandula LﬁuL%‘aqai’mnuugmmmﬁmn
Ahsnnamasu WEsamsasmsuaeiama
NNNNMIFoTTNNULME LaziuEaI NI
foannnhmssams Hudu
M3aiuNulaanIzNIN5ITUFUNI DU UG
A5ENTNEN T wazszuungmInasalumstlasiy
LLazﬂauQu‘[sﬂhiamiaéa%q iy “madumems
(formal sector)” Bgazlaiilerawa o272 MENUAAD
AsaUAT garuiAeag N wazasdnIuTaao L
MhaunnfusmnsanasUSuUasuNgAnsINY 8N
yarald mavhoutlasiuuazudlalsalifiodadoss
lduasadoans “madiuiiliflumams (Informal
sector)” WINITINGIY LBU LATDAIYAIFUIRN )
23AnI e mls (NGOs) malszmaiay ngu
Wihe 1a3eheEeyu §snatenYu Hamawu uaziin-
Fms Wudu vaeiedessnsadenanIeeg
U9LA382n881d9Ha L6 Luaa U AnS¥NUEn 9
2090 wAlianAuudafazldnasinilnau
wiuau mseiiumsle 1 fidasdasimsaiiaufjon
(implementation) LazMIWAMUY (improvement) &
Mfidasdiiumsmugiuly msaediaUfiia da ms

v
o a

Manangaluiull drumsiann da mevhlvns

e Sp.

a Va AR

UAUAGTuluIunth msssliadfianisuesszuu
UHUANIS (system implementation) ‘ﬁﬁagjlﬁams
Hastunazmuaulsalifiadadaivlfiunalud
Fududsidusedin udmssuiiumseasssuy

@U) (system improvement) tWalWtiaszuuns
UfiamsndauluswnendluGasidashgununu

T ligutunfazldsslenigsgaoniissuudagii
flaguhiiu Guidu De Bono E tindaauddnauvii
aaslan3audioul3h wasdnfinaauuuiing
389 wihisasfinriagaudieslafo Al
el Aufiaduiaduii iesudnis
dasfinfiniduinmugludumsldnumsiiniuuy
davinglumausnguunuiulye?

NIDULUIAG 4QM i (@mwﬁ 1 Usznau) wus
manieinsaanilu 4 ngulval 9 As (1) nguszuu
ﬂﬁﬁ’amiﬁlﬂumqms (Formal System-Implemen-
tation) (2) nejm::uuﬂﬁﬁ’amiﬁlﬂﬁJumqu (In-
formal System-Implementation) (3) ﬂ&jmzuuﬁ’wm
ﬁlﬁjumqms (Formal System-Improvement) Lo (4)
nauszuuwanndlaiifumans (informal sys-
tem-improvement) WUFIW “UanMs¢” Hukma
wineil fa “Wumenns fu Taflumens (formal
vs. informal)” waz “szuud{Uuans NU sTUUWMU
(System Implementation vs. System Improvement)”
CEQENIE tilelshedanmssnu Kideuaslddds Q
unu Quadrant mug U Taeld Q1, Q2, Q3, uas Q4
dmdunguanduaananindumudau)

mjuﬁ' 1 MALAIaINY “némsvuﬂﬁﬂ‘ﬁmsﬁ
Glunmans” (formal system-implementation group)
[Q1]

UsENaUMENIENTNEIDN TG LAENTENTIB
LLamu5wihmmmﬂ%’§ﬁy'wm DIMNENH LAY
&hﬁ'ﬁgmﬂmﬁﬁjuswﬁlwajﬁq@ﬁ%daman%’wmw

[

nga wazagmelaszuumsinudenunilamaay
0

I

FULARDUTINNUBENWTDNNENNINRFID

Wdeviad
finhalna fnehuemamadiasiieiy wasdidia
Tun15¥191% “Whole-of-MoPH” (Whole-of-
Ministry of Public Health) @a “B4A578N5ENTN
asagy” winade mehouysanmsiusedn
sewinnsuene g meldnsensnanssugy findias

NANTWAGDDIATINNIENTNEITITNGY A FINUAT

NINTINMINSITNGY 2563 Ui 29 AU 4

755



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

2N 1 Tmmawa“’qﬁmﬂr;hugimiﬂnim“uﬂﬁﬁwmﬂmﬂ“'uu,azmuqﬂsﬂhiamiaﬁa%’a

4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

Tiwwnmauazms
n.d5. / mxm“ﬁ'uﬂiuﬁuwa (Guidance

wHo/ (MoPH & other & Evaluation)

wwaanu

UN

(Funders) ministries)

Vv

\-\

—] f{ﬂ ) .'f\| |'ﬁ'| |
W W L:]

nalnuasunaanu,

s
{——

amIatuaY

29A5I4N1A3F (Whole-of-Government)

[ ﬂﬁx'ﬂi?\iﬁ_lﬁ'lsmi!'ﬂ
(Ministry of Health)

"\m:hlu!\mumnlmsrnr

eudy 1 A% (Departmant in MalH)

matlasnuuazaunm
Tsalinndasass

(NCDs prevention and control)

WHO, UN, Wiy (Mechanisms (Request for
of funders, WHO, UN, etc.) supports) ¥
. F A a0
it \ ’
g Ry < % Fl - UATa s
Wun1ams (Formal) * Q3: Wann-1ussuu " Q1: Yguams-tussuy M
| ~ilumems » ¥ ~Wumems (Formal- 0
‘'ormal-system-improvement syslemfimp lementation
 (Formal-system-imp “ e 1 ) ;
| 1 Q4: Wann-1Wuszuy A Q2: Uftidms-luszuu |
(L e .
Tifhmans ¥ -hidumems ‘f & ~bidumems (nformal- g
(InFormal) (Informal—Syslcm—lmprovcmpndtl) L9 system-implementation)
. T ri * ¢ o .
I L | wdethe no. | k «umﬂswmaaﬂu (Whole-of-Society )
EV' | ilichmans |
(Informal MoPH Network)
—e 4 — Ay \ /7
- &) . i
.a"-:d-n?mhﬂas”nmm‘s:!', }{\: |, e -H""'\-\ [ }
{ (Knowledg LK :ll'hm nowledge 'y IK-_' { K“)\I
*._gencration network) 7w ) A < » i "
—— \""\-..-""u '|'\"-J./
et

wienadugnamansilidumams
wemsuanauulaue
NCDs Evidence-Bsed Policy Advocacy Network
(NEBPAN - s1uhiasaznafinwiu)

—————-———————

SEUUWRMT (System Improvement)

wazUdaNIENTNEIZITNGY “whole-of-government”
A9 “aedmINMA3T” vnad Mmerhauysanmsiiy
v nNsThmhemumasignavaeesUsmnalne
fihflasiianswadamnenuuasisnivun fa wen-
FINUAT “DIATINNTENTNAIDIUGY” A BUUUNT
M “uleegunn” (health policies) 84 “BIATIN
Masy” asdetiunsr “ulsresmssasiie
dunW” (healthy public policies)

nﬁjuﬁ 2 MALAIAINY “najmzumlﬁu“ﬁmsﬁlai
@unans” (informal system-implementation
group) [Q2]

Usenauadeniieny a3dns A3edy axnaN
sy nauau wazyana ) Alildlumheny
Y953 Lwiﬁmmag:qﬁ"uua:mﬁaﬂﬁﬁ'ﬁmsi’laqﬁ’uuas
muaulsabifadaadilumavwanhiiouild &
duldaaud gihedfudsungdnssugunneng

MawsadneuanMesy:
“ = 9
wuile, gafe, Uszndaaw, 199
(Civic Groups, NGOs, Business, etc.)

7&"Uﬂllﬁifﬁi)75 (System Implementation)

oules (Bnguyns Bnaugn mudnwaliinniy
sanmasmemnngu udu) asauadiquagihe
Tsalufndadas ausudthonvmuiihemie
fulas manaiasanssugulsshvthuiieaniden
wuzshmsguanuaslidugiheEass dihododios
anwthu Jaitsdusyulilssansuiinginssugunm
i Tuaudeasdns s ehuiigualiminnud
wadnsangumwiia dudy ninueiidnududumils
rasmstlasiunazmuaulsalifiadaiads nedu
Togamzegadamnainsoadennuianms
yunasHaund NNy wiaasiialiuinma
waaheay 1 liunlienusdudamstlasiuuay
uflalsalifadaiEasadal dnnsmsdnmaiadae
fuasliimnsluaauuasuiusdiuasaninsoaiiu-
syumshnurasiuuasiuld wasdinadassuui
Humemsldagnafindannasiudaly maedae

756

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa”qﬁmﬂz»hugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmgquNTsﬂlaiameiaL‘%ﬁq

TumasuilninsaSannuduldihndu “asdmun
§9@N” (whole-of-society) %ﬁéﬁﬁﬂ&ju “aqﬁswﬁy’q
gana” dvhsaniu Genldiudu “msufiasn 3
?\lz‘li’lvl,ﬂﬁj “NanIzNUIIN” (collective impact) faly
ﬂzjmﬁ 3 MAwp3anY “ﬂ&jmsuuw”wmﬁﬁju
N NNI5” (formal system-improvement group) [Q3]
Usznaudanhenuiiiumemsiisananali
Wassuumatlasfuuazmuaulsalifiadaisaia
walaifivusfalumsasiioufiamslosass nquil
loun wihsnuglanuviaudmanu [wu drinny
NBNNUENUSYUMTINNET NG (Fad.) dontiu-
WeTTUUHITHGY (§35d.) wazdinnulsziu
FUMWURNG (FUan.)] wazaadnsssninyszmea
(Bu p9AmsawNalan andsenm@) a8
Wanndasldnm nqwilmsisliiiamswannds
ssuugamnaaiaaumughlfumaiings Q1 wenena
asflaufiamsudTayviawenih Tasfinguilines
gnuafuMsETUIYUIIN Q1 FAsasaiudyumN
ANNMINZENDEIENT uaRusAANTNE R Q3
msthaazhslissuuiasnihwhizeseuldasg
WRIEEN A MISUUNNANINULAZNSHAMNLSL
Usztduna (guidance and evaluation) ﬁgﬂ‘ﬁ Lm&imu
annsaldmsusmasnulumsmvueniamensnann
16 drussdnsszrnindszmaaansaldnnuing
wadia umnnuasedaefiouilumsatiuayums
Wanngeszuula
ﬂ&juﬁ 4 MALATLNY “ﬂ&jmxuuw“@umﬁ'laiﬁ]u
114N13” (formal system-improvement group) [Q4]
UsznauaieninanuigINsuasiaIadnein-
Jms NuiyemnsTambanurasdyissaed
azrhnutlasiunezudlalsalifadaisailaalaild
nnzduunnmuihiienssufioseuidumems
Togase uddasmarimszilasniiasrh nduilas
Funguislildasiiaufiamslesnsuviiou Q1 uas
Q2 wazliifiusiiviasn (Wusnnanu vsasun

99An9) ilau Q3 uaazlunguivhnulesldenu
vl v M ' o o

srRzaInsasTMsUdsuwlaiumsdsudaeu
windauuulidumamsla NEN Q4 Uil “Bnnaanu

k4
J =

5 aduillssnaudieiedamuiaiaieiien
Uszanuiu (1) w3atheadnani ueisieuss
mhmm/ﬂfﬂﬁmmsﬁﬁwma%wmwﬁ&im%’ums
ﬂaﬁuuazmuquiwiﬂﬁwGial,'%a%’q (2) w3 ly
anud Wuedamenasmanudie g flsthanug
Ilalumsdiiiumstasnuuazauanlsalifiace
L’%a%'qﬁl,ﬁ'wmL'%ﬂué'%mﬁ’mmuhiL?Ju‘mams waz (3)
te3athansznsnassugauuuliidumens F99z
Nanwasudainunguaiadngldanuiudiie
Wunsznsnas gy MInINGRnumMIzmMs
(Ao adnenuduaslienud) dienuddgunn
ismaadeenudifiuiusiaiidadlinmisdas
ey (MuLazyamng) mudlufumsufiams
laimsgnenusssuraamsuianmsuniuglassa
wiu shaudmsiinualildenudanldmealuna 1-3
Wwou winrhaudmsliasnuadienalnnisaniy
Ussifiunanaudduvdamuudaiame uadeamsiua
msUszdiuiiaienadasrasulszanasaule
Judu wdatheniauiigashauhuiu Taands-
neadnenuiaessulandnniesaigldanuidn
sauminaudtlounsudmeauduliidammany
loudr msvanudssanusinianuluanuvaslidlu
mamsiisadnnmsUssarunutudumams ds
(1) lﬁﬂuﬁﬁmmﬁuazma%’ﬂﬁwmashwiaLﬁm
mﬂﬂiw‘ﬁ'%L?Juqﬂmnsﬁgﬂ&hmﬂszqmlmwﬂuﬂ%y'a—
asmaaunthiuld (2) snsadszgunulavssnd
LLazw%auﬁ%ﬁwmiﬁmdaLf‘lawé'qmmumsﬂsxqu
uatiwivay Jaide ds auniladnoadliinn uaz
Fnfinswennslumshanuiiiide wil ndu Q4 M9
nau dasdulandnnngy Q1 -3 Manuaiaundam
MapuuazasmaauAuiiem Mmasuldud drams
vourasaueiately Q4 iilanuddamnnda

NINTINMINSITNGY 2563 Ui 29 AU 4

757



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

MIWAUFITEUUTEHLEN JAITD LHNULAI BN
< a v « =~y ] a & ot [
Wuditauh “we3adedegnsenaasnlaidunanms
W SHanauulauIa” (NCDs Evidence-Based
Policy Advocacy Network %#38 NEBPAN — 81Ul
LASDZNAUWINIU)

Y
YawaIm
1) mstausnsauwn@ail lulasaanafiazus
mansadngesniludngulesuisaaananiy
' ' S o o v & & g
wiuay wiazyananazinsyimhiniwuuidy
mamsuazlildumans wazaansarléninis
Utamsuazmsnannluwdaunuy msutaaniui
A & v v 1 o P ° Y <
wuaiiFutumsutens g wdrh eyl
unumangueng q flaladissngn Q1 whuu 1
v = =~ U 4 = d‘
gaiimansetalungy Q2 Bnannmnenaislilama
WALANINTINNNU WIBNMIAMTHEUUTYUMTONND
Thidue3adsuazaduayumsaiadnamwlinu
NRNWAIHAIE MBNU Q3 MTNATETUAYUNIT
WU TZUUMENDDAAUN TAAMNULAUTEHUNE
ligeatvayulfuamsivaundaymiamisnin
WU WazlAIaTIY Q4 MITTIREETNANNIUALINE
uwsaNNIEaBLHBIETUAYUaNDY ) IanNanaly
NeanuayusTUUUUANTUAETEUUNM
2) Tuaa 4QM i anaanansnlagasauailuea
mathnuraamedulesmlunldnueglutagiv
16 wasil dauusihmannunarsmaediulosdiy
Tnainudiulunausuusli Q1 voulaaau (Buue
How to) iy davhdaya 9 lwinalntazymsms
Uszanunu daldiimavhuuy Tgeaxinia Wudu
wobilaludauusihndalamalimd Q2 Q3 waz
Q4 Hunuvmaumnle JntudaauenUalonans
v & o v [ P <)
saNWAIIFIRNIuA lrdamsinnu wazlisnady
wguaninhldguiliauihmsyhenudsuusinlid
nMsnuraameduaz lidunthnes 2e

BNGABENNYBINMIIUARAUIDY Q1 MAAN Q A1
raid

2.1) nsdiiwinnusaluanudvhmsuiugn
wiluuseliuazudnansaliaudeddaiy down
irashasasedilastufaueanagastnnuLasiude
LauaﬂmzﬂssumsmuquLﬂ%aqﬁuuaaﬂaaaﬁum
nalimnuauleueiumeuaziuauLaI oy
waanagaduusald dvdemnlananafiuulauaase
9“0 nsdlififudaas Q2 ¥ Q1 Wanin

2.2) nsdinnssuMslAsIMsANNTINTasEWa
ﬂ'izmwmmsmqwLLazaqﬁnwsauwﬁ'ﬂiaﬂﬁﬁ%adw
Country Cooperation Strategy (CCS) on NCDs Loy
@Bz UN Task Force on NCDs 3iiiantszinelngly
Juil 28-30 Famaw w.a. 2561 linansguues
L'%ﬂﬂﬂss'*quLﬁaammummﬁwﬁwmsﬁwmﬁm‘hﬂ
Tiitadaisasaszmalna®® nsdiifiudatg
2849 Q3 9 Q1 Wawn

2.3) NIEfTMIFNIUAzHELNIANNS G09S
shaadugumwadenedaiiias gl
flgafimsmvuanssnatydanamuaiuayums
aaadugumn w.a. 2544 Fulufinaasmsiidia
8.0 asalildushasaned Q3 ¥ Q1 a3
WU

Wil maeiatne Q2 ansafiazdiiiumsay
unumzasaulumsiiasnuuazaruqulsaliiade
Gailiafian uazadeanuinomsuiituasiue
undemasliauaulialdasadefuviadiu
TU mae3aths Q3 sransanaziEuaLuEianaT
ddlvinu Q1 wazarvayuliiiamsfamuuas
UsztluNanIIiNuees Q1 e liAam s
atlluszuumiug luaumsujuamsmmzvih
wazmeiane Q4 sasaazsulandnisadie
ANNINN Q1 Q2 war Q3 LLﬁaa%NmmiLﬁa
aaulandaiuatafiaanmu waziifiga uasda

758

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa”qﬁmﬂz»hugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmgquNTsﬂlaiameiaL‘%ﬁq

W waznn Q armnsafinzdaansnisuuazli dnne
TNt waznanou Q du ) Iinanduiedauludng
wihlianniigaadneaseassd

5 naqfn'.ﬁ"m'sﬂﬂ'szm“’unﬁv‘mm'imﬁammﬂ
mmi’mt,ﬁanwsﬂaan”uuaxmuqu‘[sﬂ—
Tinnsaasiuazdasadaeiiiodas
5 NAENSNMTENIEAUMITINUTINTBVAIENA

D-

v

dIUNHINTBIMATINGN 7] §13T0 1¥IDAIT W3

o a

davsiiiunsiialinsiiasiunazaiuanlsaly
a v R < v U
fadaasy Uszauanudisaluswnee laun

1. ﬂaq‘wﬁ’ “maz@'ﬁw%’m” (collective leadership
strategy) NnAULUNIMTNAIlUNNTEAUAINT “Ae
g1 Tuemadu (leadership) “? tninthitlenvily
uanmzgibdanauauinlaales lidassalasad
Wi ligassalvaounsaindan (3end aunso
“Fi5ula” (be proactive)“? MEaULBY M5ANIBTH
luGes 9 weunaswmiisnhgauliiuuazaennii
tleglaidasuannan waznanuniszuvasioms
azandppaaaLiialues®® datningesnny
d152209MzEiIN da sHuYes “ngw
NN DNFNUIBUNNTUazTINIZINITAIY
asMErUsERNEENBABLRINN ) LABULNBLAN
wasuBauiuarueninanulumausesausdady
< [ v
uae uau

2. NagNs “MslauazaiNenng” (knowledge
management strategy)** “1‘3@1’3’1115” Tumsvhau
wianAu “aianui” nmsihou mMsldanus
Ao N1sANBIANINEIFIUAZANINENLEAIIN
Uszaumsoizeenuaiuazaudy iumsdnwienans
WATHIAN 1) MIFTNANNS A MIFFUUNGEUIN
msufudusslvigpuaansoGeuila 2mansavile
& ' av o = C =
aauamTeeNgUuuuliaudimsiuiinduenas
I = 4 TS a = =l a (add P
Wuuneny viawluaduedlideavsandlidlen
AHNTOLNEUNINNTBIAN ) 16 LATBINMS5ISeY

o w

d' d‘ = =l L% a Yo
NAAYFNLAIDIND AB (1) ?gwuunﬂgw (com-

CaNle

munity of practice — COP) %QL‘ldJumSL%Eluiiﬂﬂm‘s
UssgauanildsuFaudseningnujuanuly
ANWULLAEINUY 13U NFNUNNG NFNWEIID NG

1 £% U < % = v 1 [~ £
lsuald nanaganlgaie w3sthawau udy
waz (2) MmatszluiguPeanuanasgIu (bench-

. & [ = L4 [ a o
marking) Fudunsseuilosdadsziiniaany
ANTOMUNTEUIUNMTHI DM UNIINS VDT /B9ANT
DT AUANNEINIIYBIYAAD/BIANs NI leaNga
lumjrasyana/sednsimhnuluanvausifennu wu
Ussiiiuhgumuahladiesladadisunugagun
FAUDBAAISINETIUIUNIA WAIVINNNNUING
o Wd&' &( I~ L4
e lveaeau Wuau

3. NAYNS “ONNBLATETIBUILHANAUTIAN”
(networking and advocacy strategy)(43) AMEMINNND
w3ainggnaulanaznanaulideanriuanininy
JastuuazauaulsalifadaGasuniazyhle Tag
wenenndaans dsgmvuaulaualussaue g un
d‘ = = 1 .
Nasiilamd (+380 policy advocacy) LazWeIEIy
& o A A ' & P o o
a5 lUgadaNIag U N U T [E B a i Lae

oA o o ' . P v

wnnaziilema (138120 media advocacy ) LNBNTEAU
Trgauan 9 uanuddyuaz3ansmstlesiuuas
muanlsalifadasasalamnidu Taayses
tw3phamanuLazysanmsmshnulivyuEEy-
Waanule (synergy) lagSNAUINN BIATINATENTI
d1515UdY (Whole-of-Ministry of Public Health)
NATINNATY (whole-of -government) LAZDIATIN
M9§9AN (whole-of-society) F95INDNNMITINNDAU
WAENNY BIANTIEUINUILNA waztAIadnen-

]
o w

M5 siauadiiddyaeszmadmiugi
Ussandazduiiunagnsii do “Tdunszudaiiany
ﬂswmmaaimmﬂ51ﬁazu5s§wa§uqm§1ﬂﬁ (goal
oriented)” uaz “§hmsazussauadugnaiuld dag
yuhnAuYAAabuIIY (work through other
people)” ﬁ'ﬁﬁmm(ﬁaqmi‘ussqLi’hwmﬂ%ﬁﬂﬁm

NINTINMINSITNGY 2563 Ui 29 AU 4

759



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

Jaduliinawh druanudessmsazannauazlin

v )

tnlideunsududuluineihdetuasiodui
g hiudedudeniisliussaduihvanald
NAuAAaUazNN Q nansafasliugiEuuasdanali
Q1 Fuiadeulddadadniiaualiivansime
ddidasinaduy

4. NAENS “AUINANNITIONIHBIN” (pro-
fessional central management strategy) Toalviding
Fiumsmugadanuzihinasgu®® laun (i)
JovhdayaliiuenudayuazsduaNNdAYYea
msﬂaqﬁ’uuaxmuQukalﬂﬁm&iaéa%’a (i) 1@
TaseaiauaznszuIUMIaiuayuMINNUINe
wmeamadu (1y dmbsnuenymaiians
Ussanunuilduuds fvuayanananlunszna
@4 9) (Gii) AOULHUNM ST UTINN DRI AFIU
wuuiishunnuazyhlviamseansuwkuaInnnehe
ﬁzgﬂé’ﬁﬁ%ﬁ'@ﬁy’qﬁmﬂszmummaxwaé’wﬁ (iv) a0
Tiiinalnmsdamuuazlssfiumaiiduuie uasdn
Tiinsiheuenanmsfaauuazyssiiuaadagin
NE waz (v) %'fﬂasswﬂizmmﬁy’qmﬂﬂsxm’mhq 9
waznndunanlagiawziiamsmiiumsnissun

W nagns “LINTMIfNgIda” (top-leader ad-
vocacy strategy) nagmsHiumsltintnligihgsde
fAdevimiinhalnauasiinaemamaiiiasiigei
Tumssiiiumstlastunasmuaulsabifadaizass
athauiiase mesuludszauualunuuazsauming
unilsluiiiuns aasaaumsliesmweneie g

= ]

B
niaglulasvaaanroudseiliiGesq lila

I

Wumsuaaanzginnuiase™>** Jaadislums
Tiaimiihgege de (1) MIdaaslosnsadegi
£ g v & & v oy o
gge Zadulemuuudumems laud maheue
Tumstszgn mshauethudmnaNenursam-
' a (4 PR [ [
nanUanudsegndan 9 Neihszaugegaanitu
Useanu wiauuulildumeanms wu msiuaus
wndalulamannusgliidumenms wiamah

luprhuyanaluasauAsIaihgege (udu uay
(2) MsFaasriuamsae laud mshausiaya

MUFDNIATU ¥IBN5ANNANTINDFDNIaTUFU LU
I~ ] o =® Y o F Y~ v
nangtudhansludegihgegale Wueu

HaLaUaUUEEIMTUmDBUIIIINY

mirsuimanuilamalumsiiugiitugs
diosnnaulsznanflundsiueiauiianansods
Snswada Q auq lalisnntin Feidusuuziiey
dumsumbeudmanudical mbsnuudmanuens
azauayunuinumMshnueemn Q agamans-
an uuy “dhsiuende” vwis “hifundadu” i
WAUNUINYBIWINBNUUINITNY (ﬁv’qfi -
wae” vaneds msatuayuauUssanasindums
atuayuwanlumaildssuuiuedoululd di
“hsfundadu” waneds maatuayusulasanmiiy
Humsaiuayuiisadntioslugaiid dnudding
lszuuiuedaululdadu) maaiuayuiinsie
Taiamahnusniussninmeadunmamsuazme
daudlaifumens wazsliRanshauiu
szranihanuluszuudfidnsnuniaanuly
szuuiann Tesmsatiuayuilasiliudas Q ¥h
wusazasauldazaniu wianlufumsatiuayuy
Tiudaz Q a5NANNINNMINNULBLINELNITANY
Siulnhanede aduayuldudas Q damauas
wanidsudsuimelu Q wasauies wasariuayuly
wear Q mmsaﬁnwaua:uaﬂLﬂﬁ'ﬂuﬁﬂuﬁﬁm Qla
wazgaheatiuayulinn Q Wannaeih luaues
wazsunulininfihgegaliiideviaduasiia
lwawnNMsiasdanstasiuuazui lalsala
fadaizaialuauinsatiauiaie

Uwagﬂ
lsalindaisasa (NCDs) naliiamszaagihe
ASBUATI STUVUINT WaLHIANNIFIANDENNNINLAL

760

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa“’qﬁmﬂahugjﬂﬁﬂnim”umiﬁm‘nuﬂmﬁ'mmzquNTsﬂlaiameiaL‘%ﬁq

winniuEes 9 mnzilunanssnunan s
wsygnatasaennlugatagiu mstlesnuuazauan
Tsnlifiadaizasidenuimsmuaudadadesie g
detudasmsmananuiniavmamediuiinhs
9NN TENIT N B sAFIY dasiad
mlimshnusaiisnaamadilulszmalngls
Uszausaduaniins desnnnaamsdiniiide-
wieniinhelnauaziaiueiisjaiudamsilostuuas
muaulsalifiodaEaiioiuuiass mauimsdoms
LA30emunsoUTAaNaIFMATIU (4-Quadrant
Model) wianfiunagnsnasissms asviliasen-
WHWAN ) YpanasTUUEINIONMadIui LTy
NS (Informal sector) maﬂfuagumiﬁwmwaq
mﬂdau‘ﬁlﬂumqms (Formal sector) mmsaﬁ%
M IRszuUN@U (System Improvement) ﬁwmmuvj
1ﬂﬁuszuuﬂﬁﬂ'§ms (System implementation) fife
ymsud ldaummmeminlasgaduszuu ouasih
lugmsussauamstiasnuuazmuanlsnlifads
Gl adnlsfmudamanssminiiddniie fe
maddiiumsGEaslnaiidudounasiuiiugssam

U
U
% £4 Y o Ada v

JudaslaennlidrSauu desmsmnzgihiiiidevien

1 ] ]
= ¥V = 1 g

mmwlﬂauazﬁmm‘hmmqmslﬁawmuu AN

9

YAAaNNILAU 1agRnsad NENE1ihseaugagaaad

9 9 U 9

Uszine

LONEIIDIND

1. World Health Organization. Noncommunicable diseases:
country profiles 2018. Geneva: World Health Organi-
zation; 2018.

2. Engelgau M, Rosenhouse S, El-Saharty S, Mahal A. The
economic effect of noncommunicable diseases on house-
holds and nations: a review of existing evidence. J Health
Commun 2011;16(Suppl 2):75-81.

3. World Health Organization. Global status report on non-
communicable diseases 2014. Geneva: World Health

Organization; 2014.

4.

10.

11.

12.

13.

14.

goniuIeszUUFMN. BOD: szuudayaniszlsn
[Buwmadiiia]. Fudwda 28 w.g. 2563]. uraNdaya:
https://www.hiso.or.th/bodproject/
wHLUMIHaNGimssmeguamwiiianawan
uIEI‘U']EI. 5']‘&1\1'11‘!ﬂ']3315ﬂ7\)']ﬂﬂ“\]5’8Léﬂ\i‘llﬁ]ﬁﬂiﬁ“ﬁ'\ﬂﬁl“fl‘c’l
WA 2557. uuny3: yaddiamanannulenagumw
SerNUseng; 2561.
dilnnuiannulsvsgumusznindssmd. ey
mazlsauazmanaliueaslszindlng w.e. 2557,
wunyd: yadisineamawannulaaguanszuing
Uszine; 2560.

World Health Organization. 2008-2013 action plan for
the global strategy for the prevention and control of
non-communicable diseases: prevent and control cardio-
vascular diseases, cancers, chronic respiratory diseases
and diabetes. Geneva: World Health Organization; 2008.
World Health Organization. Global action plan for the
prevention and control of noncommunicable diseases
2013-2020. Geneva: World Health Organization, 201 3.
World Health Organization. Noncommunicable diseases
progress monitor, 2015. Geneva: World Health Organi-
zation; 2015.

World Health Organization. Noncommunicable diseases
progress monitor, 2017. Geneva: World Health Organi-
zation; 2017.

AN UAMTNTINNITLATHFNALASTIANUYNEIA
NILNTNANTIIUGY, WINNFENAND. UNUENSATNT
FUNMNEIDTIN g W.A. 2554-2563. UUNY3: NTZNTN-
@15730ugY; 2553.

INNUNBINUITUAYUM ITNUFTTNFUMN. HANN
wWhvane wasgnsenaas svez 10 U (2555-2564).
NFUNWHMIUAT: dIUNNUNDINUENUFYUNITFZN
LEINFUIIN; 2554.

NENYNSAFATUALUNUNIU. uHugNsManasmItlaeny
warmuaxlsalifiodaisasiszdund 5 1 (w.a. 2560-
2564). yuny3: iinlsalifiada nsznyNmmITMEL;
2560.

31990 IneSanug, ussansms. NenuanIumsel
15@ NCDs: kick off to the goals. WUNY3: INNUWGL
ulawnagamusznindssng; 2559.

NINTINMINSITNGY 2563 Ui 29 AU 4

761



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

W BULAMUANHEANUIENGU W.A. 2535. T1BHa-
MNMYLUNE @il 109, aoudl 38 (asiufl 5 wney
2535).

wirninaAduasasgamwiliguyni w.e. 2535.
TBAINYUNEN W@uii 109, mauil 40 (aeiuil 7 wneu
2535).

NINAIUANTIA. UKHUENSANENSNITAIUANEIFULINTIG
atiuiidns .. 2559-2562. uunyd: naumuaulse;
2559.

WL NBULAMUANKEANUIENFU W.A. 2560. T1BHA-
MMYUNE @il 134, aaudi 39 n (asiuil 5 wweu
2560).

mzsmﬂ'n;nj’ﬁmuqmﬂ%mﬁuu,aaﬂaaaéf .. 2551.
YAIYLUNE w@wil 125, aoudl 33 n (aviuil 13
ANMWUS 2551).

nsnmuANLIA. gnsmansulauauaanagadszauma.
wuNY3: nsumuaNlin; 2559.
ANENITUM I IUNNA. NTBULENEAFNSNITIANS
Muarnszaslszndlng. uuny3s: dinonuams-
NIINMTDINIUBLEN NIENTNEIBITUGY; 2556.
nsnmunlse. ansmansanmsuilaanaauazlsden
Tudszmalng U w.a. 2559-2568. nyanwamuas:
DIAMSIULATIEENINSHIUAN; 2559.
WIEBUYAAMUANMIFNETHNTANNIMNTEINTU
MINUAZLANLEN. NIAINYLUNEN Wuil 134, apuil 72
n (as5uit 10 NINYAN 2560).

NFENTNABITUGY. UTeMANITENT NI TN Wil
388 W.A. 2561 (389 MUUADIMITINNKAA 113N WD
PMNY. NFNINYPUNE @uil 135, AUt 166 9 (a9
Juil 13 nsngaw 2561).

ATNDUINE. UHULNUNNITENLEINAINTINNINAE.
UUNYT: NTNBUNITY; 2561.
WIENBUYUAMHITIWANG W.A. 2560. TI%N-
ULUNH @ui 134, paufl 32 n (aviudl 20 fwnaw
2560).

World Health Organization. Contributing to social and
economic development: sustainable action across sectors
to improve health and health equity (follow-up of the 8"

Global Conference on Health Promotion): report of the

28.

29.

30.

31.

32.

33.

34.

35.

36.

Secretariat. (Provisional agenda item 14.5, A68/17, 18
May 2015) [Internet]. [cited 2020 Apr 18]. Available
from: https://apps.who.int/gb/ebwha/pdf_files/
WHA68/A68_17-en.pdf

World Health Organization. Approaches to establishing
country-level, multisectoral coordination mechanisms for
the prevention and control of noncommunicable diseases.
New Delhi: World Health Organization — Regional Office
for South-East Asia; 2015.

Ramaboot S, Ungchusak K, Rousseau S, Shuey D. Final
evaluation of WHO country cooperation strategy, Thailand
2012-2016. Nonthaburi: World Health Organization
Thailand; 2016.

Joint Mission of the United Nations Interagency Task
Force on the Prevention and Control of Noncommunica-
ble Diseases, Thailand, 20-30 August 2018. Geneva:
World Health Organization; 2018.

Bechervaise C. 5 reasons why vision is important in
leadership [Internet]. [cited 2020 Apr 17]. Available
from: https://takeitpersonelly.com/2013/10/14/5-
reasons—why-vision-is-important-in-leadership/
Heathfield SM. Leadership vision: you can’t be a real
leader who people want to follow without vision [Internet].
[cited 2020 Apr 17]. Available from: https://www.
thebalancecareers.com/leadership-vision-1918616
Abrell-Vogel C, Rowold J. Leaders’ commitment to
change and their effectiveness in change — a multilevel
investigation. Journal of Organizational Change Manage -
ment 2014;27(6):900-21.
SUneEMIUINTINUAT. s uuenNIINUGS.
[(Bumadiiin]. [Fudwilo 19 w.e. 2563]. unasdaya:
https://www.thaigov.go.th/aboutus /history/index
LAY, STUNTIINTNILNTNEIT UGV LY
[Bumadiiin]. [Fudwilo 19 w.e. 2563]. unasdaya:
https: / /th.wikipedia.org/wiki/ 33N UNTTININTZNTN-
a1sugredlng

Wilson R. Collective leadership — the what, why, and
how [Internet]. [cited 2020 Apr 19]. Available from:

https://growingorganisations.com/wp-content/up-

762

Journal of Health Science 2020 Vol. 29 No. 4



Tmmawa“’qﬁmﬂahuéﬂﬁiﬂﬂizﬂ“ﬂmiﬁm‘nuﬂmﬁ'mmzquNTsﬂlaiam@iaL‘%ﬁq

37.

38.

39.

loads/2018/08 /blog-collective-leadership-the-what-
why-and-how.pdf

Friedrich TL, Vessey WB, Schuelke MJ, Ruark GA,
Mumford MD. A framework for understanding collective
leadership: the selective utilization of leader and team
expertise within networks. Leadership Quarterly 2009;
20(6):933-58.

Friedrich TL, Griffith JA, Mumford MD. Collective
leadership behaviors: evaluating the leader, team network,
and problem situation characteristics that influence their
use. Leadership Quarterly 2016;27(2):312-33.

Bono ED. Teach your child how to think. London: Pen-
guin Books; 1994.

40.

41.

42.

43.

MGR Online. 103ameaoumdn-guds Janunay -
ﬂszmIWﬁmmﬂLﬂ“%m?;maaﬂaaaé TJG]‘Z?EN%LN'WI'EJ
e [Buwmasiiial. 9 nsngaN 2557 [Huduiile 29
Ly.8. 2563]. Lma'ﬁagaz https://m.mgronline.com/qol/
detail/9570000077484

h3ne @wdnd. fidlanaanu adaa. (nriasai 3).
NFUNWIMIUAT: IUNNUNDINUSTUEYUNTIIN-
LEINFUNIN; 2556.

Covey SR. The 7 habits of highly effective people.
Coral Gables, FL: Mango Media Inc; 2015.

Wasi P. Triangle that moves the mountain and health
systems reform movement in Thailand. Bangkok: Health

Systems Research Institute; 2000.

NINTINMINSITNGY 2563 Ui 29 AU 4

763



4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs

Abstract: 4-Quadrant Multisectoral Collaboration Model for the Prevention and Control of NCDs
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M.P.H.******; Pairoj Saonuam, M.D., Ph.D.*******. Jijrgen Rehm, Ph.D.* ** ¥kt

* Institute for Mental Health Policy Research, Centre for Addiction and Mental Health, Canada; ** Dalla
Lana School of Public Health, University of Toronto, Canada; *** Faculty of Public Health, Mahidol Uni-
versity, Thailand; **** Advisor, Department of Mental Health, Ministry of Public Health, Thailand; *****
Advisor, Department of Disease Control, Ministry of Public Health, Thailand; ****** Chairman, National
Health Foundation, Thailand; ******* Thai Health Promotion Foundation, Thailand; ******** [nstitute of
Clinical Psychology and Psychotherapy & Center for Clinical Epidemiology and Longitudinal Studies, Tech-
nische Universitit Dresden, Germany

Journal of Health Science 2020;29(4):747-64.

Noncommunicable diseases (NCDs), defined by the World Health Organization as cardiovascular
diseases, cancers, diabetes mellitus, and chronic pulmonary diseases; and their main risk factors, which
include tobacco smoking, alcohol drinking, unhealthy diet, and inadequate physical activity levels, con—
tribute significantly to the burden of disease in Thailand, and globally. The prevention and control of
NCDs and their risk factors in Thailand cannot solely rely on the efforts of the Ministry of Public Health
— it urgently requires multisectoral collaborative actions. The authors propose the 4-Quadrant (4QM)
Model and five strategies to enhance multisectoral action for the prevention and control of NCDs. The
4QM model involves stakeholders from the Ministry of Public Health, the broader government, and the
public. According to this model, there are four major parties: (1) the Formal System-Implementation
Group, (2) the Informal System-Implementation Group, (3) the Formal System-Improvement Group,
and (4) the Informal System-Improvement Group. The Formal System-Implementation Group includes
the Ministry of Public Health and all governmental organizations. The Informal System-Implementation
Group covers all individuals and organizations that are not governmental agencies. The Formal Sys-—
tem-Improvement Group is comprised of funding agencies and international organizations. The Informal
System-Improvement Group consists of networks of academicians. The 4QM will be able to inclusive-
ly enroll all stakeholders and unleash their potential in the prevention and control of NCDs. The five
strategies proposed to enhance the multisectoral collaborative action include: (1) the Collective Lead-
ership Strategy, (2) the Knowledge Management Strategy, (3) the Networking and Advocacy Strategy,
(4) the Professional Central Management Strategy, and (5) the Top-leader Advocacy Strategy. Thailand

can achieve its SDGs accordingly if its stakeholders employ the proposed model and strategies.

Keywords: noncommunicable disease, model, multisectoral, network, prevention and control, Thailand
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