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Vision
The Journal of Health Systems Research is aimed at being one of leading health systems research
journals in ASEAN.

Aim & Scope

Journal of Health Systems Research is an academic published tool for supporting and enhanc-
ing the potential abilities in generating new bodies of knowledge from health systems researches

which will be useful for policy makers, researchers, academics and health practitioners in all levels.

Disclaimer

Facts and opinions in articles published in Journal of Health Systems Research express solely
the personal statements of respective authors and do not necessarily reflect the views or opin-
ions of the editors or its publisher. The editors reserve the right to edit or rewrite, correct, and
publish only the articles that meet our standard criteria. The entire contents published in the

Journal have been fully protected by copyrights.

Main conditions for submission

The Journal of Health Systems Research welcomes research articles and academic articles in both
Thai and English that meet the following conditions:

+ The articles must be original and must not be published nor submitted for publication
elsewhere (please attach the Declare Form with your submission. Download the form
in MS Words format at http://ejournal.hsri.or.th/ and click For authors (declare form)

+ The articles must contain proper title, abstract, name of author (s) and affiliation
(specify only one) in both Thai and English

+ References must be in English (for Thai references, please translate into English and
add “(in Thai)” at the end of the item)

* In case of more than 1 author, please provide details of corresponding author in the

Declare Form

If the submitted article fails to comply with the above conditions, the editorial staff reserves the right
to immediately reject it. Please download JHSR Submission Guideline at http://ejournal.hsri.or.th and

click For authors.
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Abstract

Primary care is a crucial quality health care system in achieving health for all people. This study
aimed to evaluate the provisioning and supporting systems, and also compare the provisioning and
supporting systems to the district areas of primary care services for diabetic and hypertensive patients
in Khon Kaen province covering the pilot and non-pilot primary care clusters (PCCs), the non-communi-
cable disease (NCD) clinics of hospitals, and the health-promoting hospitals of Mueang, Nam Phong and
Ubolratana districts. A cross-sectional study was conducted with 170 health personnel via purposive
sampling. Data were collected by self-administered questionnaire with 0.84 Cronbach’s alpha coefficient.
Data were analyzed using descriptive statistics in terms of percentage, mean and standard deviation, and
inferential statistics in terms of ANOVA and least-significant difference. The findings showed that mean
score of the provisioning and supporting system of the primary care service of NCD clinics of the hospitals
was higher than the PCCs and health-promoting hospitals at both province and district levels. The mean
scores of the NCD clinics were higher than the others in all dimensions of the provisioning system, in-
cluding the relationship between clients and family medicine or family doctor, shared care plan for the
individual patient, health information system, and self-management supports of the patients. However,
the mean score of continuity of care and coordination provided by the pilot PCCs was higher than the
NCD clinic of the hospitals. In terms of the supporting process associated with the family care team and
multi-disciplinary team, and the understanding of primary care service principles, the mean score of the
NCD clinics was higher than the PCCs and health-promoting hospitals. However, regarding the aspect of
trust in time allocation of the team in providing care to patients, the mean score of the non-pilot PCCs
was the highest, while the another aspect of continuity of health care service development served by
the pilot and non-pilot PCCs and the NCD clinic had the same level of mean scores. When considering
the dimension of the provisioning system of all three districts, in particular, the pilot PCCs of Nam Phong
and Ubolratana districts had a higher mean score than the pilot PCCs of Mueang district. The pilot PCC
of Nam Phong district had the highest mean score in two aspects: relationship between clients and
family medicine or family doctor, and self-management supports of the patients. The pilot PCC of Ubol-
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ratana district had the highest mean score in two aspects: shared care plan for the individual patient,
and continuity of care and coordination. In addition, the remaining aspect linked to the health informa-
tion system provided by the pilot PCCs of Nam Phong and Ubolratana districts had the same mean.
There were significant differences in all aspects in all three districts, except the relationships between
clients and family medicine team (no significant difference in all districts). The present evaluation of the
primary care models was an early assessment set by the central national project that needed longer
time after implementation to learn more lessons for further improvement. Moreover, the present study
was biased on the opinions of health care providers and did not include the opinions of clients and

clinical outcomes of the service provision.

Keywords: primary care service system, supporting process of primary care, diabetes and hyper-

tension clinic, primary care cluster
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(UHC) wagiihmangniswanniidsdu (Sustainable
Development Goals: SDGs) anansaitazirud1a
wardshulsthusoainly PHC fanudaudeanntuy®
fnaduude PHC wldludsznelnedaus
U 2523 leysgidimane “gquamddiuniinie
U 2543” (Health for All By The Year 2000) ¥89
paAn1seundiElan grsAans “N1sansIsgUYagIU
fndnmsiiddnydendafie msfidiusiuvesusssnwy
(people participation) #sUszindalngldduiunig
Tudestouiidedssluialandonisadisssuulde
INATANTIINGY (Had.) UazeranadaTansnsgy
Usgdmgitu (eaw.) Tuitissna sounldinisen
g1u waa. Wiy eaw. favue® Fannssiduanusiu
NN TUAUNAFIULATNITUTNTgUA MU TY
Yaqturesivedu Talinmsduedoululussuugunn
g0 (district health system) neldnmuznssunis
finunuamIAnsedusune (mwe.) Adsedoy
ddnuneniguunisessu® aaensuiinismnualy
Tusgessuynuienveandnsing wnsAnsy 2560
W9 6 wuIuleuIswnedy u1as 258 ladeyegAdn
“IWsguunisunngugugiiidnuiuinmndivaans
asounfludnduimnzauiuiuiulszsing”?
yiail (iondnduliunndnvaianiaseundudu
druvildlussAvsznovvesuinisugugll Tilinm
AseuARuLainUsElevdiuUssvmumnay Ay
Wudananlul 2560 nsensisansisauauIslad
Wlgung “patinnueATauAsa” (primary care cluster:
PCC) iielviunndnvmaniasouaiasjifau
Tusgiuiuaiunsusnludsemelne danafinuae
ﬂiam%"sLﬂumﬁaﬂszﬁuamuu%mimﬁﬁmqsuﬁ(Eiu’qaa“i
Tugagu W lsmeuiadaasuguamiiua (sw.an.)

L4 a

visoAugaunmuuAdlataumMmvthauluen ny

0199zM30g7 1 a0, i vieenadaedulufiuvdm
Fausazadinuuenseuaiiasiifiuvuenseunimils
MuguausEvUIININUTZUIN 10,000 Al
Sufinveu (019533 3 swan. Ju 1 PCO) Tdluusay
fiuazdszneulumeunmdfilermagainymans
AsEUAT SaeTiE TN Wy Tuawwnd nduns
ng1uNa Unnea iU UnIYnsansnsuguLay
Suq el fluvuonseundaiifdonueysysifives
Uszenauluiuiitug tuee® uenanniudaludl 2562
UszinalnglainisnsmsesivdyaRssuuguain
Ugundl w.e. 2562 Juitetmunnalnnisdnszuy
guamUguaTindunngnvmansaseuaiiuazanys
TrEnsguamugugiviiiguauszvvuludngdu
funngay sumsimuandninarnsiunsiive
Tszvuldsuuinmsgunmugugiifdussansamn
finnnundusssu Traunnuazuimnsgu®
Adlinuuensauasa wie PCC Wun3edny
UinsUgugiififinsdauinisiidenlesysannisns
Wandiusiuvesnifeietne Tnedszuunsidud
BouazaiiuayuliiAnnisuinisessysunnisuas
wunadnsiIudAymuuuifa value-based health
care™® uazdihmnefideslesiuvetesdusenay
3 U5en13 (triple aim)™” laun 1) naanwsgunmuas
qmmazﬁﬁ%u (health and well-being) 2) AN INYDY
NIALALAENITUINTS (quality of care and services)
uay 3) MIawuiduAsLILUTEYINg (cost per
capita) lnguunAalunsiaul PCC Aan1sad1sliin
520U First contact Julasunnduasfivgunmiume
Uszdmsauad iuiivinuuarldsuanulindannn
Uszwvu sjatiunislviuinisiideliles (continuous
care) LLazﬁﬂUizmﬂmLﬁuQuéﬂmq (people-centered
care) Inefin1599NLUUIZUUUTATHAZIININTATIY
MsiNUsEAVBHATRINISIAUINNG W NudLaSY
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e

U115 AUV 2 iNyIeU-UUIgU 2564
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21SANSIVEUS:UUAISISIUTY

%

)

aunn Jestulsanazmunulsalifiode fduney
yaansauIAe tuusnituduiadeduda iy
11ATTIU TuiideatiunanaRTeINSUINSTIRILN T
AuNIN uaztufiamAeidunadnidiugunin e
nsitmuniléfinisiiesaduresmaguarielse
WU (diabetes mellitus: DM) WagAduaulaings
(hypertension: HT) %QL%U%@MW@‘UQWWﬁﬁWﬁ@IN
Jagtuuarduulfuaenianusuusannduundy
Tandlumsiuideumsimuinisaidunues PCC
Tngtihsedlu PCC 20 uvisvhussmdlud 2561 auis
J99Uu Feegareldnsimurguuvuaiuulouis
PCC vasdrtinauatduayussuulgugiinazaain
MBATOUATI (AUA.) NENTNEITITUAY Inen15Tu
wAouilldfinnisuuuudneg vesnmsguagitaslse
wvnukaraNuiulaingenly lowa chronic care
model, expanded chronic care model, innovative
care for chronic conditions framework (WHQO), in-
tegrated people-centered health services (WHO)
wag value-based health care dlugnisusunie
WYL UUN13IAUINITYRY PCC vi3aniigusnis
Ugugiives PCC tsaslunisguartie DM wag HT
Usznaume 1) URduiusssninausssvumas bnme
ATOUATINIONUDATOUATT (relationship between
clients and family medicine or family doctor) 2)
N3IRTUNUNNTALATIBYARSDE1TEIUTIN (shared
care plan for the individual patient) 3) N1539%1
sruutayansiinmsauasnwigUae (health informa-
tion system) 4) MIATUALUANITUINITIANITAULDS
(self-management supports) vadgUlelsalifinse
(non-communicable disease: NCD) Wag 5) A3
soiflosvasnsguanaznsidentszan (continuity
of care and coordination) sauﬁw%’mzwaﬁfuauu
¥e309AnsluNTIAUINIsTeUsEnaudie 1) fuvue
ATRUATILATTINaNIYITNVRlTIneIUIaYN Uiy

n13guagUie NCD 2) In58Uiun1simuIannImn
Uinsegedaiios 3) mevianudilasendnnisda
UsnsasuiesAdseneu [M3dan1sanizguam
JeAUUTE¥INT (population health management)
nsviudufivanananiv@n (multi-disciplinary
teams) N15UINITUIl0INUARAAVAIN (Moti-
vation) NM5IAKEA (measurement) Wag N1TANAINNS
(monitoring)] uaz 4) Anudetuvesfiusdensidase

Pazdnassnainuligiieaufiauiuindndu?

sl mssidiualaeiilures PCC thiesuaz PCC
duq dudulunaulovieuazdofmuadieg ves
nsgmsanssagu it mnglumsguatsyaneily
fufivunamsnzanldediedinanmuasUszavsua 3
mMs@enlesuimssevinamneuinsusugll aegd
funfenil IAEHIUNTITYTNINTTVS service plan 1N
avnfunsuinsseRudgugindfuummdnyman;
AsaUATIguaUsEIINTIINaN oA Mt RdnnIs
FEUUAVAINVDIYUIY AN1T83 197U QUagunIn
Uszdnseuadifilnsunmdnymansaseuniiuas
avivdnlagldndnnisvesveaninseunsd an
Fafinsuimsdanisyrannsiifiegegieditaliiag
wiiaiuluIUwuUN1SIAUSNNTTIN kazfinn1sdnns
n$nensene IWegailusyaning uenaniundadd
FLUUATAUNANIINITUNNEG (medical information
system) Aflszuvdniiugiudeyasunisunmduay
guniluguuuy 43 uilsnasprudonlesiusyuuads
ToyaruNsLnguazgunm (health data center:
HDO) e9nsenTNasITaian Tudszuuadotne
poufiumesiidonlosdoyanielunietnsuariinios
AoNTAe SN (server) AiTiUszAMSHa® dauliinng
AviualunisauarUis DM wag HT vedlsaneua
sails PCC vpdlsmerunatiu Aaedintsdidununi
WWIN19 NCD Clinic Plus veansumuaulsn nsens

(13)

ans13nug”™? wazdinves swan. Naziinsaniunu
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MNBLINLINTALTLNUAGTEN NCD asnw (1A
DM wag HT) vesnsuaiunslsa nsensansisaay’™
Wuheiu
Favdavounnududmianislunengfusen
Boaunilefivszeinindt 1.7 &wau Janwiisnny
Judlosazsuun dszuunisuinisgunnlunnszeau
sislusedutgund vRogd aRegfiuazgudnisunnd
angng Tnsnsdauimsluseiuugundduldiins
Fuindeurinunsasnsuguyagulnglaizzesnss
AIUIUVBIUTENVU TTUUFIAMENNL (DHS) Aty
NITUNTHAUIAUANTINTEAUSUAD (W¥B.) 77U
fauloune “pdinuuensouai” nniierssuy
U3nsnmansasauasa (Family medicine) fifmun
TunndfiBmaanemansaseuasauirsaniu
nilsluiivaniv@nlunisliinnsfuuszavusim
ﬁgam'i@uaﬂﬂw DM wag HT dsnsddiuau PCC
puulouisreansensnastsuaulul 2560 Hu
Jandavaunnuladnuinig PCC 91uiu 6 81108 11
W 19 7 el msdauinis PCC vaslsamenuna
vouunu lsmeuiaguasng uaslsmenuiatmesls
Fumsiansannndinanuaivayusruulguniiag
adtinuensaund (aun.) Tidriulasinisuises
Woaundulimavierdunsiuuy PCC vaalsvina
uaNaINil PCC w039 3 Sunefeusenaude 1) PCC
VUBINNTEDITINNA LTINYIWIAVOURAY SND
Sloswauuriu 2) PCC f1us Tamerunatmes sune
thwe uaz 3) PCC langa lsaneunaguasni 81ine
guadn Adsladnsauiv aua. sandu 3 Tu 20 PCC
thissvessemalunsduindounsiaun PCC lng
mMsuLeUsERLYeINIwaRTe DM way HT unldlu
nstuiadousiousl) 2561 Wuduin Turusdinisgua
AU DM uag HT ﬁuawmau’%miﬂgmgﬁﬁuﬁgﬂwu
oaglunisliuinmsvesmiaedueg s léun PCC vl
Buq PATin NCD vadlsaneua waslsamenuaduasy

guamsua (sw.an.) Feiluuamnanisdduauag
sruumsquadihelsnGeswomnsensasisngy lu
nsil wledumsfnwinstuindeunsimunugy
wuuileianntu naenIUTgUassanieg veans
I0UIN1509 PCC visamhpuinmsugugilunisoua
fti2e DM wag HT sesiiuiitinsesi 3 sunelufmin
vouunu Fidedsaulafiaz@nunlaefiinguszasd fe
1) UsgilunszuiunIshag sEUUatuauYe989aAns
Tumsdnuinisuguniiunstae DM wag HT ¥a9 PCC
11989 PCC Bu9 3149, wazaatin NCD vadlsamneuia
Tugneilisavaunny a"wmaﬁwwmuasé’wmaqua%’mﬁ
Janinveuniunay 2) WIsuiigunssuIunIsiag
sruvatiuayuvasasAnsiuiuiis o 3 sunelu
N1353nUSNsUgUTiLARUREls AU IULAZ AN
ladingsludminvouuiu

s=:108UISANUN

38NISANUN

sULUUN539Y

n1513easeilidunisfineiniafnuans (cross
sectional study) lugisseninafiounainu 2562 -
UNTIAN 2563 53U 4 wiew Wiudeya 1 WeuReidou
wyAdIney 2562 Tuuvasunuiiieliarusaliv
sausdeyalairuiuninuazgmnauladiaifnm
Aneulalaedasy agglsnanu mslduuvaeuniuens
I¥dauailinsturmmunteingipouldddlanou il
fSelFTnsUss g tkaseausuar Tnguavasd
1931153 TamesBasdenvesnuuADUALLAY
nausinsiiaguuy (scoring rubrics) WA
lAsaN1TITennA

1 o

NANAIDYY

9
¥
1 Y 1 =

naudleganltlunsANYT Av UAAINSNIINNS

4 3

wnnduazansnsuarniluddnuinisugugd wndiuae

<9 Y

e
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DM e HT w3 unaiilosuounnu sunotiweduay
sunoguasnil dminveuuny Jadusuneisedy
nsiRunsEUUUSNsaunmUgugiveslsene Loy
NALFIBENYNEBNLUURILA (purposive sampling)
Mnfiufithioswesis 3 Sune Sunoay 60 AU T
91U 180 AU (UiLI1911lATINNTITEATII WU 170
A1) Tnefinasilunisdndendiininisedal

1. 1luyrainsmenisunngduasansisagud
UtRemluniieusnig 4 nqu Ao

1.1) Mgusn1sdiAlsmeIuIaYUIUNIe
sw.an. Midungu PCC lulasansiises sau 3 uisdo
1.1.1) PCC MUBIkIINTZe15MMa 159-
WYIUIAVOUKAY BLNDLIDIVBULAY
1.1.2) PCC Aus Tsamenunatimes Sune
thwes
1.1.3) PCC langs lsesng1unaguasni
gnoguashi
1.2) MguIMsdialsame1uIaYuyunTe
swan. Mdungu PCC Buq 521 5 wis (Suneiiles
YoULAL 3 Wit Sunet s 1 Wit uazdunaguatail
1 unta)
1.3) mhouinsdaialsameuiaguyuiiiy
NCD ARTN 571 3 Ui ADYDIEILNBLIDIVDULAY
’eﬁ’ﬂmaﬁwwamaséﬂLﬂaq‘ua%’mﬁ
1.4) mhouinsdainasisagusnnodiiy
SNAR. BU T34 49 Wikt (Funoidioseuniu 26 uns
Sunethmos 16 us WAL LNDQUATAT 7 una)

2. WHUYPAINTNINMTUNNEUazaSISUEY (@
auivdw) Mdugdnuinisugugiungvae DM uas
HT nansaserduvan loun unndnemansasaunsy
HUALNNE LdYNT We1uta UNIYINI15aI51504aY
Wandnauas sy dnnienmiidn way
wnndunulne uazmuiyaansdug Wy Tnsuins
FeillunguussnennausznoudelUsyaunulsaly

Ainca (NCD system manager) &sdintinlunisusyau
Nudenleen1sALduNUNTIsUTAgITaInely
wazNgUBNIS eI UIaTINAWATENE, HIAN15EU

Y

a va v Y

IS = [ £ 1
319038 (case manager) I duyUguanuyUy
lngasaluguggiunynsmeadtinsuiuyaainsd

[

UfuRnulumheusnisuu™

TAEIANT PCC B
& van v Y & Yy a @ o
Jugnlasuuesunmnglnduguiingeunanlunisi
MINTIUIMITIANTITUATUTEAIUNU SN.a0. SoAud
gunmyuyuly cluster MuSosay Ruuazves Tl
TupuunuUuRn1svesuguniives cluster duq®
< ¥ o Y 1

3. Wuyaansmude 1 ua 2 Nadeslaing
1A59n19738

nawfneenaNMInTaTese Ilymaunin
dudziinailmAndymngunssseninalasanis

o
GEREHG!

%4

wndasloildlumsinunilie LLwaaumwﬁﬂﬁm@
AT UINNITIUTUATS N TSR o uay
mﬂmiyimmmmﬁmﬁ'aﬂ chronic care model,
integrated people-centered health care Wag value-
based health care Wiaaeiy Wy semi-structured
and self-administrative questionnaire Flgrunig
wmaummﬁmmqmmﬁam (content validity) 210
Jidemnaydiny 3 viu Sendvilanuaenndesszyring
Yarnuiuinguszasd (item-objective congruence
index: 10C) faust 0.5 Fulyndis Snitsdinnamaaey
audesiy (reliability) Tngldurlunaasddluitug
dulunguinegsifidnwauradeadaiudiui 30
AU wduAnzsimmaudesiulagldan Cron-
bach’s alpha coefficient IxAAudetiuieatiu
Wiy 0.84 Lazlensnediulagdiulsnasninui
fonszuruNsTausnsldmanuidetiuvingu 0.80
wazauil 2 Aemnuiudessuvatuayusiieg lée
Anudesiuiniu 0.85

wuuUssidiuutseenifudnou noudl 1 Aetoya
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druypnaveIlvivayaduIl 6 U8
aoufl 2 Fearuiusianszuiunisdauing
Usznoumie 5 Useliufe
1) Yfduiusseninelseyvunasinng
ATAUATINTONUBATOUATY (Il 2 Totian)
2) MITAMUHUNNTUATIEUAARBEEIY
39 (31 3 Totioe)
3) M3IANIsEULTRYaNITIiN1IRRaTNY)
HUae (@ 2 Togen)
4) SYUUAtURLUNITUIITIANTAULDIYEY
AUae NCD (3 2 Uation) wax
5) AusieLilodvesnsguanazn1siien
Uszau @ 2 Uatoy)
poufl 3 AeAnuiuresyuaTuayusine 1 4
U9 Usznaune
1) unuensouATILASINAMIVITNTDILI-
weruragusulun1sguaddie NCD
2) INsEUIUNSHAIUIAMAINUINITOE 196D
o
3) ASYIANTTREUANNITIAUIAITATY
MoAUTENBY [NTINNTANTILAUNINTEAUUTEYINT
(population health management) n15viauduiia
ANAIIVITN (multi-disciplinary teams) N15U3113
ws99elavesiinguaguain (motivation) N15inAHa
(measurement) Laz N1IARANUNEA (Monitoring)] Way
a) audeiiuesiiusenisiidasefiavdnass
naihedlvigtemuiimusiuind iy
noudl 4 AellgmiguassaLazuuInIaiam
$1uau 1 do (Frowdanede) il nslirasuu
dwsumaudl 2 uaz 3 f8nhwandu scoring rubrics
FaAnannssususerianaeinisinguLy (scor-
ing criteria) AUNIATIUTTUIUAINTOTEAUATLUY
(rating scale) LlaszyfmuIANAITB AT
Uszansnmwesnu® Tnefidavuuu feil

| i
[ 1A

o D uszausnan Usindinmsandunisie
nsatuayutosundaliies AzwuY 1 Ak
o C fimadufunsfuafsnsm liasiaue
3ouinsnuueiu fnslinisaduayuegludy
gy AzuU 2-0 AvuLY
o B finsanfiunmsuazdanisednaluszuy
fnsianuduiiuiagiinisuinsidesdszaud &
STUUMTAUAYUTIR AZUUL 5-7 AZUWUL
o A fu1n dnisdnfiunisegrndussuy
ATOUARNTOUATY AT 8-10 ATLUY
nsiusIuTINdayanazn1siaszidaya
AIdeUsranuluamiienududeinueaniag
U'%msﬂgugﬁsumﬁga 3 Sunoiflevesygaidifiud
WleUsznduiudlasenside Waynguidmangliian
Fulasinsiveuaniudeyaide lnefinsdadu al
anuidunguiimneiiievefiutoua Tnelufuiv
foyafifelatinstnasnuduniuas nguszasd
yoamiiednafmils msaswnBuseuiiiunsive
I B AT UAB U LN AN
IsfAzun (scoring rubrics) aMndulvingusoenanay
wuugaunNmEnULedlauBaTy
dumsiinevideyaldatifganssamn (descrip-
tive statistics) I#un ¥oway Anadsuazddonuy
WINTFIU waLENAeUNU (inferential statistics)
laun ANOVA wag least-significant difference Wt
AR (Unit of analysis) FiB 91881608 (539N
aunvan) waglins9enue (criterion scoring) Tu
NFHULTEAUANULANAIYBINANUNIBUSEANTAN
VBN
BTN IE N ORY AR
13ANWILHILNTRANTUIIINAMENTINNTS
F3u555UNTITeluAY AugLIneAIans 1sIneIuIs
FBUA YALlATINITITEALTUNITARUNTZUUUIANT

Ugugiinuuysannisuazausznvudugudnans
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1av# COA. MURA2019/1018

WwanIsANU

doyanalUupvLjdnusnisusunTnntidle DM iaz HT

! U 1 a o Qq.// Q’J o =
NAUMBEHTIIUTIEY 170 au lngdunaiiies
f9wuInfiande 60 au (fegar 35.3) (ndedndu

1/3 wing fu) dnlugidunangediuiu 137 Au
(Yoway 80.6) (e = 4:1) Torgiads 42.4 U lng
suneilesdiongdogegndo 459 U (91989 59 U
LLawi"’]qm 21 V) aunMIAneszauUsygInIaIuIu
113 Ay (Fogaz 66.5) wagaudlunsvseaudAvnsau
nYAARTATIUAITINIY 8 Au (Segar 4.7) UUR
ulusmumamguadvdndiuiu 79 au (Gevay

#1519 1 Yeyavnluvesddnuinisugugiunguie DM way HT 9uunsiesne

fanus NINTIN

NUIUNFUADYN - N (%) 170

LNANEYS - n (%) 137 (80.6)

81g (¥) - Mean (SD) 42.4 (11.6)
(a9n=59 U shan=21 1)

sTAUMSANEI - n (%)
fniUS e 6 (3.5)
USeues 113 (66.5)
Useyyln 43 (25.3)
Usgugyan (0.0)
RS/ /eusiRUns 8 (4.7

gunislun1sufiaemu - n (%)
NYIUIAIYITN 79 (46.5)
UNnE (3.5)
WnduNS (3.5)
I E 2 (1.2)
nneawindn (1.8)
UNIYINITANEITUEY 37 (21.8)
Unlawuing 4 (2.4)
Bug 33 (19.4)

szeznaiufiRauluiiuvusaseun - n (%)
131 101 (59.4)
3 Yiuly (geam=10 T en=05 T) 69 (40.6)

(100.0)

A v v A A @ a
unumiigadaslunmsdauinisuigiaelsaunnw/anuiulaings - n (%)

system manager 31 (18.3)
case manager 12 (7.1)
WINRUAUIBUING 41 (24.1)
ALUSN3/5ilviusnns (uawinnin) 133 (78.2)

DM = diabetes; HT = hypertension

gnaiiias Sunetnes gunvauasal
60 (35.3) 56 (32.9) 54 (31.8)
44 (73.3) a7 (83.9) 46 (85.2)
459 (12.7) 42 (9.6) 38.7 (11.9)
3 (5.0 2 (3.6) 1 (1.9)
38 (63.3) 39 (69.6) 36 (66.7)
14 (23.3) 14 (25.0) 15 (27.8)
(0.0) 0 (0.0) 0 (0.0)
(8.3) 1 (1.8) 2 (3.7)
22 (36.7) 28 (50.0) 29 (53.7)
3 (5.0) 1 (1.8) 2 (3.7)
3 (5.0) 2 (3.6) 1(1.9)
0 (0.0) 1 (1.8) 1 (1.9)
1 (1.7) 2 (3.6) 0 (0.0)
18 (30.0) 8 (14.3) 11 (20.4)
2 (3.3) 1 (1.7) 1 (1.8)
11 (18.3) 13 (23.2) 9 (16.6)
45 (75.0) 17 (30.9) 39 (72.2)
15 (25.0) 39 (69.6) 15 (27.8)
7 (11.6) 12 (21.4) 12 (22,2)
4 (6.7) 6 (10.7) 2 (3.7)
19 (31.7) 13 (23.2) 9 (16.7)
40 (66.7) 44 (78.6) 49 (90.8)

(1)
O
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fa o a

46.5) Ingguneguatnuiduiuninigase 29 Ay
(Souaz 53.7) 599a9U1ABTINIYVINTANSITUAVTIUIUY
37 au (Feway 21.8) lnsduneilosdisuiuunniian
fio 18 au ($eoay 30.0) fisveznariufRauluiiy
ieATaUATY 1-3 U 9113u 101 au (Fevay 59.4) lay
sunewlesfiduiuinniignde 45 au (fevay 75.0)
sngfisunetmosdfifiszognanfiufifoulud
yeAsaUATINNNG 3 T Srusnilanie 39 au
(5ovaz 69.6) waziludliusniswsesiuliuinig (an
FAN) S 133 Ay (Sewaz 78.2) seawnderduy
Wntmiigusnisdnuiu 41 au (Sesaz 24.1) 69
P59 1

NS:UdUNISYNUSNISUsUNDINL U8 DM N1a: HT

d‘ a U aQ a 1Y

WaUTzliunIzUIUNITIAUINTUTUALLNLUIY
DM way HT Tua1nsiu99999ninuauniuy wuin

1 a A ) aa a1 QII

heuinsiilunatin NCD vadlsaneuiaiiaiage
YDINTANIUIIUGINER (AINALUULAN 10 AZUUL)
WAounnenu (30 4 Tu 5 dw) lawn 1) audfduiug
FEMINUTTVIVULAZ LN VIEATOUATIVTOUNOATOUAT)
(mean=6.4, SD=1.7) 2) AMUMTIATIILNUNITALATIY
UAAADYNAINTI (shared care plan) (mean=6.9,
SD=1.9) 3) AUN1TIAYINTEULTRYANITINNITALA
$nwEthe (health information system) (mean=6.8,
SD=0.4) uay 4) AUSTUUATUALUNITUINITIANTT
AuULe83E U8 DM wag HT (self-management
supports) (mean=6.1, SD=1.7) vz PCC 11594 &
ARALrRIN SN TuUgNanluiun 5 AeAua
flallleaveInsauALaENISWBNUTEAU (continuity of
care and coordination) (mean=6.0, SD=0.4)

WeUszliunszuunIdauInsugugiungUie
DM wag HT veamiiegusnisugugiinenidusiesine

1 o A A aa 1

WU WNBLIIRDARHN NCD Ya9l5aneuNavaukiy
A A o a A % [y
fidadevesnsaniuanugiign 3 Tu 5 oy laun

1) MUUEURUTTEN I U TULALLANEATOUAT
W3aMLoATaUATI (mean=8.1, SD=0.2) 2) AUN13TA
VUHUNTARATIHUARADE1NNEIUTIN (mean=8.9,
SD=0.1) wa¥ 3) AUTTUUATUALUNITUINITIANIT
AULD9YRIRUIY DM Uag HT (mean=7.9, SD=0.2)
Tuvauzfindin NCD vedlsmmenuiaguaiatiianiads
ypamsAiunugeiianlusiunudelieswesnns
@LLaLLazmiL%uﬂszmu (mean=7.0, SD=1.5) &@u
Fumsdainszuudeyanislvinisquatnundaeiy
AGHN NCD vadlsangnuIavaulnuLazlsangI1ua
guasmiiiirnadugegauitu (mean=7.0, SD=0.0
LA mean=7.0, SD=1.4 audiv) egnslsfiniu ile
firsannasiiuiuves PCC tdesmawis 3 S1no
wui1 PCC thiesvessunatimesdidadsvesnis
fufluaugedian 2 fu ldun 1) duufausiug
FENINUTLVIVURALUNNEATBUATITONUBATBUAT)
(mean=7.2, SD=1.1) wag 2) AuszUvatUayY
N15UTMIIAN1TAULEIYaIR YUY NCD (mean=5.8,
SD=0.6) vauzfl PCC rpavasdinaguainilila
\ABYeINIALILLgsTian 2 fu leud 1) dunis
PVUHUNTARATIBUAARBEEEIUTIU (mean=6.5,
SD=1.9) wag 2) é’ﬂummﬁaujawmmi@LLaLLazmi
FouUsyau (mean=6.5, SD=1.7) d1udun153nyn
szuvdoyanislinaguasnugtaeiiu PCC thios
maaéwmaﬁwwaﬂLLazé’wLﬂ@@Uﬁ%@ﬁﬁﬁﬁLaﬁagﬁq@Lﬂﬂ
U (mean=6.7, SD=1.5 uay mean=6.7, SD=1.8
PUEIFU) Fan il 1

fiail ifleRansalunmsanvesnszuiunsin
UINMsUguQiungUIe DM wag HT Fruunauiui
$unevesdminveuLiy WU AzLUULRAF1Y
UFuITuS 58I 19Us 8919 URA S NNIATOUATINT
MUOATEUATIVOIENBLIBIIAIEINTIT (mean=5.4,
$D=2.0) Snnethnenazsnoguasatiuslaiiide
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M Relationship
¥ Health information system

M Continuity of care & coordination

QIS I R DR
S N A N S N AP
SIRERR &L ]
& N N
& Q Q

B Share care plan

B Self-management supports

DM = diabetes; HT = hypertension; PCC = primary care cluster

29 1 AezkuuedeliinsruiunsiausmsUguaiivngUisiunmiukazanuduladingsdiuunsiegine

AuasyAnaeg1alduTn nsdavisyuuteyanis
Iwmsml,aiﬂmmma miauuauumimmiammi
AULDY iammmmmmuawmmmLLaLLa nMadeu
ﬂizmusuaqwuwmmaquasmummqwqﬂ (mean=5.9,
SD=1.7, mean=6.7, SD=1.9, mean=5.5, SD=1.6 way
mean=6.4, SD=1.6 MuAHU) Fagenitduneiiles
LLazé’wLﬂaﬁwwaaaﬂwqﬁﬁaﬁwﬁmwwqaﬁa Fapnansd 2
LarNISUTEULTIBUAIULANAN VD IAZILULLAAENTS
UseLilunszuiun1sinuinisudasauseaUszan
Nuiienneses least-significant difference (LSD)
Ienasauandlunsed 3

s:uuauuaquua\)a\)ﬁnsTumsﬁnu§msU§uqﬁ
nNWUIea DM lla: HT

v

Weolssiliussuvatuayuvedesanslunisin
UInsUguniungUis DM wag HT Tunmsiuves
v o ! ! ! a A & aa
Janinveuuaunudn nireuinisiiluadfin NCD

voslsswgruaiiaedogean 2 sufo sufiumue
AsouATILAEuanITNvelsaneuIaluniTaua
AU NCD (mean=7.6, SD=1.4) WagA1un15vaAy
W1laRBNaNN15IAUINIS 5 9AaUsEnaU (mean=7.2,
SD=1.7) luvaugiivtheuinisves PCC Buq fanade
geanlusunnuidosiuvesiiuiensiidase flay Snass
navhaliaemuiinudiuing iy (mean=7.6,
SD=0.7) dumunsinTEUILNTHMLNAMNAINUINIS
pgssaLstiumireuinsfiiu PCC thios PCC
9uq uaz AdTn NCD woslsemenunadiddegeqn
Wi (mean=7.0, SD=0.7, mean=7.0, SD=0.6 L@z
mean=7.0, SD=1.8 AUA1WIV)
\dlevszifiuszuuatiuayuvesesanslunisdn
UINsUguniungUle DM wag HT veeviiguinis
Ugugliueniduseduae wuin sunewdesfiendiln
NCD weoslsangnuiaveunnu JAnadsvesnssuiy
sugafigaluyniufefuiiuvueaseuniuas
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AnaniydinvealsangruiatunisauagUie NCD
(mean=9.0, SD=0.0) A1UN1TANTLUIUNITHAIU
AruAMUINseE1eseLiies (mean=8.8, SD=0.4) sy
nsihanudiladenann1sinuinig 5 esddsenau
(mean=9.0, SD=0.0) WazsuANIToTIUYDTINsD
msiBasziiazdnassnavihanulithemuiinuiiui
38U (mean=9.0, SD=0.0) vonaniuduslefansan
Aindeszuuatuayuvesesdnslumsdninisusugi
uigtae DM wag HT 93 PCC Yhdoswasiia 3 §1ne
wuin PCC sesassunoguaimifidiadogeanly
NNATUAD AUTINVINOATOUATILALINAVINITNVRY
lsamgunalunisguagie NCD (mean=8.1, SD=1.4)
srumsfinsrurumsiannaaamuinisedsreliles
(mean=7.8, SD=1.7) AUA1SYINAULAUENNNT
IAUINNT 5 BAUTENBU (Mean=7.7, SD=1.7) Lagsu
anudesiuvesiindonsidaszfiazdnassnaninu
T emmiinuiiuinsndu (mean=7.5, SD=1.1) i

Wl Lﬁaﬁawsmﬂ,uﬂmaamaaazwaﬁuayu
18394An5UNITAUINTUTUYIUALUIY DM Uag
HT $uunauituisnevesswminveuudy wuin
AzLULLRALAUTiunLeAseUAT LA TINaWd ¥ TN
vaalsangruralunisguargdig NCD waga1uns
finszuaumsiauinua wUInseg1eseLilesves
SuneguatmiliAngeian (mean=7.6, SD=2.2 uaz
mean=7.2, SD=1.7 #1Ua19U) %qqaﬂdwé’wmmﬁaq
LLazé’wLﬂaﬁwwaqaéﬁqﬁﬁeﬁﬂﬁ'@wwaaa duAzuUY
Wwassunsaudlasendnnsinuins 5 09
Usznauazaiuanuidesiuvesiiunenisidased
%%’mam’aawaqéwLﬂaLﬁaqﬁmqﬂﬁqﬂ (mean=7.1,
SD=1.9 uag mean=7.3, SD=1.5 AUa9AU) %aqaﬂdw
éhma{fﬂwaqLLazé’ﬁmaqua%’mﬂasmﬁﬁaé’ﬁmuma
409 Fam15799 2 uarmsUSeufieuANLLANAYes
AZLLULAYTEUUATUAYLYBIDIANIUARLIUTIOE
UssLamituitennedes least-significant difference

a' 1% o PN
HINN 2 (LSD) lmwamLLamﬂumst 3
Relationship Share care plan
Health information system Self-management supports
Continuity of care & coordination
5.6
6 5.9 % 7.9 = 5.8 - 6.5 7
56 5.1 6.1 53 N 5.5 7| 53 5.8 - 4-6 5 55 6 58 51
41 68 51 N B 67 29 T a2 45 7 58
6.4 6.7 6.7
5.8 8.9 . 6.4
P 65 49 6 63 o 63 63 53 s 68 ¢, 6
39 4.9 51 38 ” 58 41 55 43 2 39 48
6 45 64 g3 ' N 72 44 47 4 52 4 63 34
§ 3 5 £ 8 2 3 5 £ g8 3 S ¢ g E B S Eos
s Z oae = 3 PR ORI : £ Z oae = 2w C e = 2
33 o U (@] % @ o U (@) ‘}g‘, aog °R v (0] ifgv g °R v @] ,%
z O U E S U O Ek @ U U E & u U
& Y & I S U & T s O 4o T @ U 4o T
2 < * 3 S 3 2 = 2
£ = = = °® =
g a a [a) [a)
G

DM = diabetes; HT = hypertension; PCC = primary care cluster
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#1579 2 N13UEIUNTEUIUNITINUINTLAL T UUATUALUYDIDIANSTHUNAINTUTIE1LNE

N3ZUIUNMIIAUINITUAL
STUUATUEYUVRIBIANT LUNITIAUING

1. NITUIUNTIAUINNG

1.1 Ufduiusseninalssrvunazunmgaseuniivienuensaunsy 5.4

1.2 M3daviununisguaseynnaeg1aldiusy
1.3 msdavirszuudeyanslinisguasnuigiae
1.4 MsatuayunIsuImsIANITALLEY

15 enusiarosesnsquanaznsifeuszany

2. FTUUATUAYUYRIRIANTTUNITIAUING

2.1 fuvuepseuaiwasfinaininvedsmeualunisaua

HUae NCD
2.2 MIHNTEUIUNSHAIANANUINNTOE9siBLTBY
2.3 MSYANUENIARENaNNISIAUSNIS 5 a9AUSENDU

2.4 anuwesiuvesfiuren1siidaseMavdnassianvieuligiae

a < 1 o &
AIUNAULAUINLTU

Jrukmazpuassalunisvnusnisusunidnnuoe
DM lla: HT

nausiogelduansnuAaiududadiay
UaeidafgadullgminazgUassalunisdnuinig
Jgundungiae DM uag HT luniwsauviadiu
N3LUIUNITIAUINITUAL TEULATUAYUYDIBIANT LY
nsdnuIms fedl

1. shudloune ulsunefimaasuulases ms
ALY PCC UagUNUIMYBIniansaunsidlyl
Foau ataiimst et iafienuasdsuauann
lnganz@alunn

2. guymans yeansdalsiiiesnaluynividn
saviengal back office Wnihifimszauiudoudiu
VANEUNUINLAZEULENETTUIN VINKTIRslanasy Ty

o w

mMaslalunisyiu BnvieymansuadndInay

]
LY a

o & [ a Yo Vi
Suagvinuendlulunsdnusnisiviugoe

Y

€

3. AUIUUTTNA VRIUUSEUNEN SuUTTUN

Mean (SD)

LN LN LN p-value

Wiag umas  guaiil  (ANOVA)
(2.0) 4.7 (1.8) 52(1.9) 0.163
53(1.9) 4.8 (1.4) 5.9 (1.7) 0.011*
6.3 (1.5) 5.8(1.4) 6.7 (1.9) 0.023*
5.5(1.4) 4.4 (1.4) 5.5(1.6) 0.000*
5.6 (1.6) 5.0 (1.5) 6.4 (1.6) 0.000*
7.0 (1.6) 6.2 (1.6) 7.6 (2.2) 0.000*
6.6 (1.7) 5.8 (1.7) 7.2(1.7) 0.000*
7.1(1.9) 5.4 (1.9) 7.1(1.9) 0.000*
7.3(1.5) 6.3 (1.3) 7.0 (1.4) 0.001*

galuieanelaznisnseanesulssanallumieusnig
Anee Selaiviniieniu

a. smufangunsal Asafuayulunsaiiuanuds
Liflsane Wu grumvuzuazdensligudne s
wup3esilensrausuiliudosdu Wy wiosinan
fulafauaviriaanziimaludon aauilunisly
vinsddlidudadin vnnsdanisiudeyalunm
534 (data center) S¥UUANTAUNANTBITUUTRYAYRY
WAAEUIBUINSHANULANASA WA SN DAY
doulsstoyasevinsfuszauilym sauvadsnng
mahnaluladfivuasiouldlunsendunisidu real
time

5. $umsdnms sudeunginaidilides e
TAnAuazaIntunsuuRnu wu n1siinanldang
AmaULMULAYSELEUNS T Tnane Bnvnnsaeans
LaznITeRNUT I uYe LM Tivedlsaneutaiu
Nuidaiitios
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#1579 3 N1SUSEULTBUANLLANAINTBIALLULLRAEN1TUTHIUNTZUIUNTTAUTNTLAL TLUUENUAY UV IR IANTUsREATY
TeAUsEIANNUNgLNaMETT least-significant difference (LSD)

v

NSLUIUNITIAUINISHAL ANUNDLND Mean Difference
FTUUATUAYUYDI29ANTIUNITIAUINIG 1 2 3

1. NIPUUNTIAUING
1.1 Ujduniugsendneussnvunasunngasauniinientansaunia

1. 9 LnaLiiag - 0.68 0.20
2. 9NBUINDY = = -0.48

3. §unoguase - - -
1.2 MIIIUHUANIAUATIEUAARDESEI U

1. uneilos - 0.44 -0.57

2. uneines - - -1.02*

3. §unoaUaeY - - -
1.3 Msanszuudayanislimsauasnungiae

1. 9 uNoLleg - 0.43 -0.44
2. 9NBUINDY = = -0.87%

3. gunequani - : )
1.4 M3EduaYUNITUINITIANITAWLDS

1. 9LnaLilag - il (01 -0.07
2. 9NBUINDY = = -1.09%

3. guneguamil - - :
1.5 aAnasiaiilasvasnisguanaznsenUszau

1. 9LneLiiag - 0.57 -0.78*
2. 9NBUINDY = = -1.36%

3. §unoguael - - -
2. SEUUATUAYUTDIRIANTIUNITINUINS
2.1 fiamuensauaTuaziinanIvInvaslsmerunalunsauariae NCD

1. 9 unaLiiag - 0.76* -0.68*
2. 9 NBUINDY = = -1.45%

3. gunequatni = - ;
2.2 MSANTTUIUNTRAIUIANAINUINITOESABLLDY

1. 9 uneLiiag = 0.81* -0.57
2. 9LNDUINBY = = -1.38*

3. gunequaini - : ;
2.3 mMsvnanudr lanenanni1sanusnis 5 asnusenau

1. 9LneLiiag = 1.75% 0.05
2. 9LNDUINBY = = ~1.70%

3. gunequaini - : :
2.4 anudaiiuvasiiudamsidasziazdnassnanieulidrenuiinuiudrdndu

1. puNoLleg - 1.02% 0.30
2. 9NBUINDY = = Q.71

3. gunequani - : )

* LSD test; p-value < 0.05
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NNFUTEUNTEUIUNSIUNNTIAUTAITUSH-
Qiwng U8 DM wag HT lunmsiuvesdaninvauuniu
wui mheudnsfiluedtin NCD veslsmenuiadl
AndsveInsiuiuaugInI e uInsaun ey
yndid onusunaseosweinsguataznisidon
Usvanudl PCC thsesiiradevesnmssifiunugsnin
wazidefansannansUszidunszuaunsiauinng
UgugiungUae DM uaz HT wonidusiednne wu
11 AATn NCD vedlsswenunadidnadevesnisaiiu
NugInIMeUIN3duY Wuieaiu Tasadda NCD
yodlsmenunavouunuiiaiadsginiiadin NCD ves
Tssneuiadiwosuazlsmeuiaguadatifiounn
17 snusuausieilosveanisguanaznsiion
Usganuiiadiin NCD vaslssneguiaguasmifidiade
g9nd1 dunun1siarinseuutayanisiinisgua
Snwgtheadtin NCD vadlsangunaveulnuuaglse-
weunaguasifidnadsgeninyiniu uon N
ieuszifiunszurumsdauinsuguniiungias DM
uay HT 104 PCC doswasiis 3 81ne wud1 PCC
ihiemaswnetmeuarsuneguasaiiiniaiees
MsAliuugInIgLneLilawNau dunsUTEEIY
SrUvATUALUTaIRIANTlUN1TIAUSNN SUTULEUARUE
DM wag HT Tunmsiawesdminvauuny wudi e
Usnsidupdiin NCD vodlssnenunadidiadegsnin
MheuInsau Weunnila sniiusunidesiues
furemsidasziiazdnassnavihanuliithenudio
Wiuindnduil PCC Juq (uonlasanside) daadeg
N UagAUMSHNTEUIUMSHAIVIAMAINUINNTOE N
soliosdeinddn NCD veslamenuia PCC thios
way PCC 3w ﬁﬁ%aﬁlaqqm%ﬂﬁu wazilofiansan
Wusigdne wuin Adlin NCD voalsanenung
youkiuiaadsgenimiisuinmadug fomelunn
15 ‘uaﬂmﬂ‘f:l,l,é’aLﬁaﬂizLﬁuiwuaﬁuaqumaﬂaaﬁm

Tumsdnusnisuguniiungae DM uag HT ¥a9 PCC
thioswasia 3 S0 WUl PCC thismessine
guatmiifidniadugenin PCC 1hipsvassineiiios
wagdnothneslunndd uenaniudnieneu
\Weuanadslunmsmwesnszuiunsdnuinisuay
STUUATUARUYBI99ANSTIUN1TIAUTNITUTUYTUA
HUe DM uag HT SuunmuiuiisLnanyuanss
fupehaiifoddmsadiluynduia 3 Sune nuiy
AU FINUTTENINU T UL NS ATOUATIVTO
yenTaUAITI 3 Suneliluandieiy
ndafunudafuaziiiuil n1sdnuinisuas
STUUATUARUYDI99ANSTIUN1TIAUTNITUTUYTUA
ftaeDM uay HT Hu laiasfunmauvesdoin
youuAunaziondusesne WeRasansiuiuudn
wuiusagdnnednmssuiunsiunndaiududon
Ty Fstlorafeniostuniumesiuiduniaans
sauviadunsliuinng Adseu seuvansaumne
ARSI kasAlulagaiuguIn N3
Fumsndauagniseduiassuuiifinnuuandneiy’”
definsunluneaziBoaudmuinnisdauinives
Adfin NCD vedlsswenunasiiadeganicviaeuins
uq ourimun eilorailesainnisdauinnslai
ftas DM uay HT Hududnuueynanadngsiodds
svuuvedsmenunadiudnlng veluiunsitede
15A N1snTaneiesluinis mMssnwine1uanay
nsAnmNUsEuNG Wy In1sdadnunuLnmguag
SuBn 3 ieu saiamsdeedihelunsdlidoints
suussvideiinmzunsndeu Femslsameruiadinam
wieugenii Bntadlofinnsanainesdusznouteinis
WaILIARAIN NCD Clinic Plus ¥89n5en51es13adge
fsgnoulusmefiamanazulouts ssuvasaumne
N15USUTEULLAENIEUIUNITUIANT dsvuvaiuayy
n133an13awes seuvatvayunisindulanazns
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yienheuinsUgugivesnisfinemirfedluadaid
thiorsUuuunsgualniEeds DM uag HT wildds
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pULDIvBILUIBLAYANABL T VB INTLALAZNS
donvszau Tsluviunvesmieuinisineeglu
Tsangrviaonaldiudsuuinndnianisdiunsi
wlevsluufofuaznineinsengg ldinazdudu
UAaNs quussan Jangunsnluasnisinnis St
Fadunivnglunisliuinisdnaie egnslsinnu wiae
U3nsidu PCC Taglawiz PCC thsasiuandliiiii
lan1aveIn1snauIlaedin1sa iU uA1uALE
desweanisqua (ndumalufsatenng) wagnns
Weaszanu (WisveTunsaiuayumnedeesilugusy)
ﬁﬁmLaﬁaqaﬂdﬂwﬁaau‘%ﬂﬂiguq wazdnszuIunig
finmungaunmuInsegsseidesiidadogaring
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2 aanszgaimun® fasuimsiauisuiuy
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¥8383ANTIUN1TIAUINTUTUYTUAKUIY DM Uag HT
fu PCC thinsassuneguasnituiisiadeganii
PCC thiasassunauiouazsnnetimes all 019
Hosmnudunvesiiudl Ussring wag vuia PCC
fianuunneieiy lag PCC drvadvatdnnaiilodne
PCC favunauns Sadu PCC vunplngfsogiulanans
Weswauunu (fuAsgudunngaivivedsimegiuia
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Sruuannihlsiianuendunlumssuuaudiaz
Hu PCC agauviais aidiliuimsludnuasmilou
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Sunethwasite PCC fus Sadu PCC aunnanans
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Abstract

This research and development aimed: 1) to examine health literacy and health management sit-
uation of older people with diabetic and hypertension; 2) to develop health literacy and health man-
agement program for older people with diabetic and hypertension; 3) to assess the effectiveness of
health literacy and health management program for older people with diabetic and hypertension; and
4) to develop policy recommendations on health literacy and health management of older people with
diabetic and hypertension. The samples were 140 early older people for quantitative study, and 18
healthcare providers such as family medicine doctors, nurses in primary care cluster (PCC), province and
district public health offices. The 140 early older people were divided into 70 for experimental group
and 70 for control group to assess effectiveness of the program. Data on health literacy, health manage-
ment, Alc, and blood pressure were analyzed by using descriptive statistic. Paired t-test was used to
compare between pre and post intervention. Independent t-test was used to compare mean between
experimental and control group. Results: 1) The overall health literacy of the older people with diabe-
tes and hypertension at the PCC was found to be insufficient at 52.7% (n = 78) and sufficient at 44.3%
(n = 62), respectively. The health management scores were at moderate level (X = 2.15). The highest
score was the ‘continuing care’ (X = 2.53), followed by a moderate level of ‘stress management’ (X
2.22), ‘drug use pattern’ (X = 2.13) and ‘food consumption behavior’ (X = 2.12). The ‘exercise’ had the
lowest mean score (X = 2.01). Regarding the effectiveness of health literacy program, the average Alc
in the experimental group was lower than the control group (p < 0.01). The average systolic blood pres-
sure (SBP) of the experimental group was lower than the control group (p < 0.001). Likewise, the health
management scores of the experimental group were higher than the control group (p < 0.001), as well
as the health literacy score (p < 0.001). The PCC should consider applying this program in order to help
older people and family to better control Alc and blood pressure to reduce the risk of complications.

Keywords: health literacy, health management, older people, diabetes and hypertension, primary
care
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Ay
thanaindsazay (Alo)

AouTINIUTIATY 8.45
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p-value
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9.080 148.95 9.080 0.571.
11.202 145.23 17.149 000"
6.463 94.15 6.500 0.958
9.521 73.43 12.99 1.360™
0.241 1.98 0.249 0.449
0.104 1.99 0.301 0.000™
0.463 2.71 0.465 1.000
0.446 2.85 0.362 0.000™




Journal of Health Systems Research

Vol. 15 No. 2 April-June 2021

M15999 6 MsWSeuisuatadsimamasaral (Alc) Aedsanusulainuniilaluii Aedsanusulainuueiila
AR1EAT N5TANITFUAN kazANTBUSIUAUN ST N ukaEnATlsUlU WS unguilasy intervention

faunnaag (n =70)

Mean SD
Aade
Yhaawndsazen (ALC) 8.45 1.388
Anusulanvuzialatud 149.82 9.080
Ausulainvuziilanaies 94.10 6.463
MIIANTFVAN 1.95 0.241
ANUTBUIAUGUAN 2.74 0.463

* 1 aughagiidnunluegdu ** p-value < 0.001

“arnun3eanuammaunislunisauuma
AR, WenemaseTaas A luinTen... 1ASen
2 9 prmsuufiasaududenluaiownnsn v
ldgdeuellng” (FID15)

5.2 135m38iouAaIgnIMATER HE®1ENITIUN
uiazAuiiBnsiovanmuATaLiarUALA1IEIUY
musazaLaulaingsunneeiull dsenasely

¥
=]

il
“.JuuausynrauyATy UNAUATEnag UL
iFusenlvuentiu... Tonserumsedsainiaslunedy
aultiunuil.. ogmuinsenioanasmiilanzinag
2 iaefiauIeuaa” (F-ID02)
M3UsziiuUsEavonavadlUsunTuANLTEUIAY
gumwlunsdanisguamgeensiianiziumy
wazauiulafingsluusunadtnuueasouniy
Uszavtnavedlusunsuanuseuimuguninly
nsdnnisaunImggeoigfiiaiziumuLazay
auladinga nEansmaaesnuiiAiedsiiaade
AvauveInguMARDNIINguATUANDE s Tad Ay
N19@dA (p < 0.01) Awadsanudulainvaziiladu
fhuesngunaaessnINgumUALegsditoddyme
& (p < 0.001) AALALILUUNTIANTAUNINYDS

wamaaes (n, =69)* t p-value
Mean SD (1-tailed)
7.73 1.607 8.036 0.000***
133.36 11.202 8.931 0.000%**
76.07 9.521 13.478 0.000***
2.43 0.104 -16.594 0.000™"
3.45 0.447 9.312 0.000™

ﬂ&jwmamqaﬂ’jmdmmuauaﬂwqﬁﬁaﬁﬁﬁ@mqaﬁa
(p < 0.001) UagANRRYATLUUAIINTOUTAUFUA N
VINFUNARRIGINIINGUAIUANDE T TEdIAY NI
AR (/O < 0.001)
\ S % a | a 1Y
ANRAYUIANALRAYELAY (ALC) ALRRTAIINAY
lanvaziiiladudi Aedsausulafinuueiila
ARNEFAT N1FIANITAVAIN LAZAIINTBUIATUAVNIN
YaINgUNAaeInIendlasulusinsunuInfniineu
Tasulusunsuegreiidedinnmeedia (p < 0.001) Ing
fAnauimanaaval (Alc) anassesay 7.20 A
QI U a o = o v 1
wasANUUlaRRUMEII RTUSanaYs YAy 16.46 AN
d‘ % =Y %) L% v
wasAusulanvelanauianassesay 18.03
ATLUUNTIANTAUNINLNITUTBEY 4.80 WavAzUuY
ANNTBUIAUAUA NN UT A 7.20

dolaupiuzigoulautanduspusauaunIwiu
N1SYONISTYNIWLIFVDIEYNTNI:IUIKIUINA:
A WAUlakngL

MnuansiTeressresdl 1, 2 uar 3 TIuviwa
INNTAUNUINGULAZNTTUN 1 BITEN VR INGUEH
dndlddude fteuedloue fil

1. sgAvyAna wiheuin1sugugiaisuseiliu

<9




\)

e

U115 AUV 2 iNyIeU-UUIgU 2564

)

21SANSIVEUS:UUAISISIUTY

%

)

Fnenmgaeengfifinnziumiuuasauilaings
s siatmnedamsguameueiduneyana
uenanil nmsligfgeengtuiinguninuazwginasy
Yosnueinddniligaenafiannuassutnlunis
IPNITAVAINVBIAULDY LABYAAINTAITITUAVED
wihmthiduiivinm eosuuzthdromderduse
nsallunsUFuasungAnssuAuAMEIUN NS T
thuleutyvndamiu flisnslumbeinsdga-
afimsdalendlviaeengivszauanudiialunis
AUANNIZIUIIURAzALdUlaingulufuLUy
(role model) Feazyiligigeongdaninuaniloldian
Uszaunsallunisdnnisguainauiedlviuniaeie
fgalslanansamunuaziimuLazaLduladin
galasuile lngypaInsanssaaueIRanuNgAnTIY
msdnmsaunmuszer WeliAnmusieidowuas
JafuvomgAnssumsguaguameesauAnduia
FinunAvergeeny

2. s¥AUATaUATI N1TtiyARaluATaUATI
unumltunisatiuayu guanazasefnugaieiyly
Usziuieaiunisuslnae s mssenfidsneuas
WinAanssumame nsldien msdamsaaeSeauay
Msguanuesegsioiiles Hreliigeenyguanuiesld
At Asauataiinnuougu yanafitunuwiluntsgua
Ha19189ATLATUNTTOUTUNANaNTeaNalATUTEN
AseuAdIilBLdumsIiuyuauiuaraisnmsiule
warldivianudenlestu eau. @erey vlfanade
Delunshenusiuiy

3. sgAUgY NS eau. Jdiuyieinnugas
o1giliindnwideiiles mstanuiulazinnziden
Janeidniudiiiniunissnuldsoideadudmis
fagsilsiifasengilifiougualsfunsquanazifuns
anmnuiAssvesMaiAnnzunsndeulunauigieny
filnnzuivmusazamsuldiivils wardaduns
atdvayulivusuledidiusinlunisguaggeeny ns

waudnenn oau. Tiaunsaludndnnisguain
FensallsAumIULaEANNGUlain @a1u1saRamY
HeathuuaglyiduinwiRedunsiduaues in1s
A9NgULUTUALAMINTIVIUMTIATBULAE YUY
uaﬂmﬂﬁﬂmzﬂiiumiﬁwm@mmw%‘imzé’uaﬁma
(wee.) Pslranudfyiuussidiuggeengiidulsalsl
AnsaFesalsnniu Wy Wy uazauduladin
geluguu

4. seAUpeAnUNATETINYIDIAY BIANNTUTNS
drusuakazihyuyumsildativayuiiua Su
01N MeNER ST e01 M sNanALIY
ffu 1Audmsudgeengiliavamnlunisugsemny
wsldfimadonlumsidenuilanomsiungiu
AMzIvLLarALGulaings laga1avratiuayy
sulsznadmiuiweimsisedlunyinunienis
aduayuiivinneninnuasluiesiu uenaindng
atfuayusvdszanalunisdaiiuiioandidaniely
wnzanfuggeotelaed trainer ioguszdlugudonn
masniendunisenseauniseanmdsmeluguyuli
uatouazlaunsgiumilounu fitness center aan
Adsmeiiteliigsenglasunisesnindsnefivany
GHIGRRRIT

5. sangvadilivsmssesuydepluasniend
AITVILIUAUR (clinical practice guideline) Tun1s
MUANAMIZUIMNUANLT U AU TR
Tlunamafeiunazazainlunisinniudsediy
HAlUNITATUANAIZUIMULAEANRULaTingdly
fiuit Tngermaziuumsiidamudmiunguiiannse
AIUANAIIUIIIULaEAUAUlangelatungy
fliansoniuaulivionuiovesigeengneudy
nounasuarnouUaty uondndmstinsatuayy
sAvmsiiviuae saudsnsveionisliaou virual
hospital application 1um€@ua;§g&mqﬁﬁﬂ’rw
WwmUkarANiulaings




Journal of Health Systems Research

Vol. 15 No. 2 April-June 2021

6. dnineTUaIZ AUV AITINSAAAIY
Ussiiunasgaraiiios sauianisdaaiueiouas
fddladmiumheuinsUgugiifannsanuuany
wanukazausulaingals n1sduasunisly
walulaglunisatdvayunissnwinngiumnuuay
Ausiuladings WU telemedicine, video conference
msdaeusuiunininisdmsuyeansdnuassng
Tumsquagigeongiiianzivimunazauduladin
gelvilianuseuisnuguanegiuiieame wagiing
Jamsguanmauteseesioiles

7. AENTIUNITUSFUYSE AR 1157500y
NIUAIUAYUUINITFUNIN MITUTUUTIMNGNT/Adle
p1anadnsussiaseunia (ean.) Tillanaamyly
uiazuIUN 19U ean. guadigeengiduiuimiuy
wazanudulafingematiudonludosmnisuiing
2113 Mseenmasnelagldndn FITT (frequency,
intensity, time, type) n1slgelasnslguaunn
UIMTET MTIANITANUATEA WAZNITOUADEIAD
des uennilmsinisfiduieaunisdiduey
Y99 aan. MaHuANLy/nslinsUEnvrkiuszuy
poulay nsasusgeladmiu san. lunisguaras
o1gilomuAuIUIULazANsulaTings naonay
nsdaniuaniudsubeus

PR RNV ERIR[Y

HANSANYIANIUNITAIAININTBUTAIUGUAIN
LAZN1TIANTAUANYRIEFIeNgTiTa1IzIUIMIY
waranuiulaiingeluusunadtinuueaseunsidnuiu
140 AU ARWUTUNTU WU SEAUANNTOUIAU
guamlunmsnegluszauldiivmefnduiosar
52.72 (n = 78) fatlesungléigeeng fouiammay
nsfnwsyivUszaudny envasdudedidatunis
s Wila Tneudnauuanidey dedula wWasy
ygAnsuLATUBNGD N3TIRgeeIgTnLTe UL

o

guamliiiieanefvedivedndnlunisuasmauile
shemuesnunasteyainanvats sadsdadnin
Aeafuauianudilaiisafudoyainaisnia
gunmaddilunsdnduladentoualunisguagunm
Ippghamngavdmanonsihanuinldlunisdanis
gunmvesnuedlilingaufuAIBUIMIULAZAI
sulafingals Faaonndesfunisdnuifinuiiniss
yinwefianunsadinds dhladeya uazuaemanud
MwnuaunmazanIadenuazdndulalunsdanig
guanuLed FadutusiunisilqunmiiAfeaunsaan
syfuThmawas/ mienusulafialéd (r = ~0.549, p
< 001" uazaeandosiunsAnunuirtediin
Y9IAMANNTALUNNTEY WU AUTIEINSANTIEe Ui
Wuaen iR Mdnvsveswesedn drnusluwiy
wuin Aliannsasuuazdilatoyanisguam s
Fnsuasdeyadsnadenisfiansandnauladen
Tidoyaiiloguaguain©®>’
mifmmiqmmwmawqamqﬁﬁmwmem
wazauaulafinadlnesmegluszauliunais (X
= 2.15) Eﬁqam&;lﬁauﬁmm (Souar 81.32) UMT
AnwrszauUszanfne szeznainisiluiuimiu
wazanusulafingieglutag 6-10 T Tnemuingud
=2.01)

LL@S‘UBVl@Jﬂ’]iUQUG]‘UE]Bmﬁjﬂﬂ@ﬂﬂiaaﬂﬂ’]aﬂﬂﬂﬂaﬂ’m

ZLIF’Y]LQ@EJUEJEJV]&@QE)@’]UﬂWi@E)ﬂﬂ’?ENﬂ’]EJ (X

selilosetnaosndiay 30 unft sl eenanie
meml,l,azmmﬁuiaﬁmqqLﬁuisﬂéa%’uﬁuswz
wawilinsuaulsalala ilviaunseiesedu
Tumsufuasunginssuanas SeuFtRnumuun
daabidudedrdnlunisguanuiadbimngauiay
YINAUNTERDIBSULAELATIASATUNISERNMAINTE
Fedonndofun1sANBIveLaLfou AIuA way
Yas Useiasges ﬁwudwwqamsmmi@LLamuLawan’
ftheiduummuiey/vieanusulatingeeglusysu

)(40)

U1unanaseaeay 78.70 (n=150)"" way n1sAnwIAny




\)

e

U115 AUV 2 iNyIeU-UUIgU 2564

)
)

21SANSIVEUS:UUAISISIUTY

TmgRnssugunnlassuvesdgengiiulsaiEess
wanelsaegluszauliunaisiosay 58.90 (n=129)""

Uszavinavedlusunsuanusouimuguninly
msdnnisauamggeongiiaiziumulazam
fulafings Wawnsufigideiauiulnelduufnnis
Jnnismuiesvesynnauazasauaia’ Mfgeeny aaa.
a0, waziiuvuensouniiTmfusenuUUielivng
auivdaserguazlvinseuaidiunddiusiulagld
Aanssy “6 gruiumsiaauIuAaiu” T
lumsdafanssy 12 #Uai gauruveslusunsuiife
Anusuileuazmsatiuayudsiunas fuvosgsengy
wazAsouAda: dudusunuuiuanrsluaniiuidl
AseuATldgluNsIanITems duasunisesn
fdsne uansiuen mamlunuuwndedsieiiles
aseuaiuduanudieglnddaiuigeenguniigadl
dvdnasdeanndnlavedgeeny dwaseunsanidn

vV

euediaue danumagilelunsivihiiguar]
geenglagnissiudleruymainsansnsagulunisiiu
AnpuAiadeiinaazan n1saauaueRilafinnn
2 fuai lnwenalvi eay. Yiglunisinnuaziiliiggs
oglésunisguatenlaldannyanalursouniilufes
nMsdaiiuensivanzan nsoenidinieuay
\finAanssumanie slden msdanisauieion
uazn1sguainwietsselosenseundinazige
91833UAUNITRANANBN1TIANITAVNINAULDIV DI
aoguazaseUadIiieliinmSiagnumunsgua
Hasengitnnziumunazamsulafingssaniy
N13UANAYATUANNOANTIUAITIANITAULBIVBIEEN
o1guazAsaUAT e tufinwgAnssuRsnaIMn A
wenaninianszduionuszey Tumuunme
il Mstanuggeenguazaseundaluduasin 8
waz 12 warnsinsimviRnanuluduanvid 2, 4. 6 uay
10 wielaouamdgmauassauazsuvuumsaly
nsunluludgeeeuazasouniiudayseegiumine

au nadugalUswnIunuANuRuladinuueiila
AaeF3 (diastolic blood pressure) UBINFUNAGEBS
waznguatuANlduaneaiy Malienaiewnainan
anusulainvaeiilanaiefivesnasinguegly
@ v a @ ' A A v
seaulnalfesiu lngngunaassianadewiniu 94.10

a a

fadwnsusen wazngumIuAuilAnafewiniu 94.15
(37

fadlunsusen Feaenadesiunisdnu® inuin
Anudulainvagilanangfivengunaaoangy
muAuflaulUsunsunsatiuayunnsdanismuies
voagengdlalaiuansaniu
Tunsfinwadsiiaaiedinaavau (Alc) A
Auladinuaiziladusi (systolic blood pressure) 984
ngunaaasdiAmnInguAluANegiitudfyne
afiAfiseeiu 0.05 wag ARAun1siANITaunIw Laze
\RAuAuseUSMugU YR INgMAaesiiA1gan Y
nguauaNegsiifed Agynisadfnsedu 0.05 3
aonndesfunsAnufiflszeziian 8-16 dUavinagld
LUTUNTUNITINNITAULDIVBIYAARLALATOUATY N3
AUATUNOANITUNITAUAGUNINVDINULDY UAZNITBBN
aanie sawiuiinshinmunseduiluszez ) adeiu
nsfnuluadsildamalidnadotniaazan (A1)
Aanusuladnuaziiladus (systolic blood pres-
sure) anasegulitud1AyN19Edn warAadsnis
famsaunmussmumenistuesieditoddmeadn
falunagsaUsene 2 uansfinwadsiaenndos
fumsanwludsemalneinuauediendsiuie
ﬂ%LLuumiﬁ@ﬂ’]iE‘j%ﬂWWG}uLaﬂLLazizﬁUﬁﬁmﬁaLﬂgﬁJ
avau (ALQ) aeitunevdanmasuiufanssuduszes
a1 8-12 dUan lnegideinsmuauanunsangly
Tnsmsidennguiied siiigindsndioadaiu nns
calibrate Lp3osilo M3Andennguf oL ILUUAN Wag
\Fonanzigsengmeusiu (60-69 U) Tsaenndesiy

a1 &

NMSNUNIWISSUNSSUREaduszuu™ Banuszeza

Tunsdnlusunsusiieysnislunisanseau Alc AIsie




Journal of Health Systems Research

Vol. 15 No. 2 April-June 2021

sezUsrannl 3-4 iU U1nNan1eAkindonLa99e
doulundauiudindenunsifiongUszanas 120 40
nsusuasungfnssuluvazdnsulusinsuazyiiln
¥ ~ < o 1 A2 o«
anunnanazinzLdadanwadtndlurusndiniden
e ¥ a4 - y
wasidmnainivegianazidedly Tun1sfinwiassil
WUANTBUIIUNTINNTEUAINAULLINAN T 5 AU
AD NNSUILNABIMNT N15BNANEINLALLANNINTTY
a1 M5 N13IANITANULATEALAZNITOLA
Snwnawles
TUsunsuausouisuaun1nlun1sinnis
gunInaeengninngiuvuLazANLRILaTng
VinliasenguazasauAsIlin1sianIsavaInNAuLes
89ALALDLATFDLNDY AINalanTyau Alc LAy
Anusuladinlanndinsguauni uazastluussend
Tolupdtinvuensaunsa 1WeN15UIATEUASILAY DAY,
Y a | a a = 1 A <
Waniausasinsinnnunisanesatadluidu
' a a A
seEe WU 6 theunse 1 TiilanA11uAINuYed
ngAnssulun13IAN1IAULEY Inglanizaunisuslan
NMNTHALNNTIBNNIAINIEY TIUNIVLIYNITANY LAY

Y

sl ndudaeongnounansvidergsengneutaed
Duuvmuuazanuiulaings
nsfnwassiiyaainsduas suguiug e
ulundfinnueaseuasifidiusiulunisidungy
fhegrauarlitoyalumsdnudasuumumiyaaaly
AseupSariagTeiulunsewvdeativayy
ms%’ﬂmsmuLaﬂuméﬁy’umauﬁaamé’mﬁ”w%wéhﬂu
yuuniinseuadilduddnpilvgeenguazasouads
ferudosiulumsianstunnglsaFessdenuies
dlewsuiieutunisfnuiludmindus
AUTBIMTRAUIAINTEUEFAUAUA ML
Jannsquainggeergfinnziumanuuaz ALy
TafingeredsliinesinisAnuuneudifgeensfinig
Suaumusazeuiuladings wasdunsfnui
WangUiuumuusunadtinuuenseuad dedninly

[
U 1

nsdnwpssllAe nguimegeildlunsdnwidungu

4 yd’

e aNIZHEIe R URLNATEUATIANITON TN
Aanssuuasfnulumdlinruenseuaiadaninmesys
a19dsnanan s UshnsURlUUS Ul uuS Uniwen

sinariu 1wy lunquiasenenlaidgaua

naanssuys:Naa

VOUVBUANANIUUITYTLUUANEITeUEY (A254.)

Y

atuayunulun1side ddnauasisuavivia

eXle

WasyT mheuinsusugll adtinuuenseuni’ gad

9

v v | ‘NI L4 ! A
91g waghideyannviu Nlalvanusiuielunis
a o & q vy Py = a @
Wy sudlidayaiiludselevdlunisfinen nms
§a81neANuEzmINtuNTitayaaINNTaILTIAY
Joyauneide uarlviannuiiemaenieg lunsuszanuy

nuiudgeeneielinisfinuidensll dusaqansly
lagaef
References

1. World Health Organization. 10 facts about chronic diseases.
[internet]. 2011. Available from: http://www. who.int/features/
factfiles/chp/en/.

2. United Nations. Sustainable development goals. [internet].
2011. 2015. Available from: https://www.un. org/ sustain-
abledevelopment/sustainable-development-goals/.

3. Artsanthia J, Pomthong R. The trend of elderly care in 21*
century: challenging in nursing care. Journal of The Royal Thai
Army Nurses 2018;19(1):39-46. (in Thai)

4. Akeparakorn A, editor. Thai physical exam survey 2014. Non-
thaburi: Health Systems Research Institute; 2014. (in Thai)

5. Health Center 5 Ratchaburi. Situation and performance of pre-
vention and control of NCDs A.D 2017 [internet]. 2017. Avail-
able from: http://hpc.go.th/kcenter/upload/a@aunisaiiag
wamssuiununstlesiunugulsalaifiaeidnss.pdf. (in Thai

6. World Health Organization. 7" International WHO Conference
for Health Promotion. Kenya: World Health Organization; 2009.

7. Ostini R, Kairuz T. Investigating the association between health
literacy and nonadherence. Int J Clin Pharm 2014;36:36-44.

8. National Health Assembly. Health literacy for NCDs prevention
and management. [internet]. 2018. Available from: https://

www.samatcha.org/sites/default/files/document/2_1_Main_

()
O



he

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

e

U115 AUV 2 iNyIeU-UUIgU 2564

21SANSIVEUS:UUAISISIUTY

HL-NHA11- 9oct61.pdf. (in Thai)

Cavanaugh K, Huizinga MM, Wallston KA, Gebretsadik T, Shin-
tani A, Davis D, et al. Association of numeracy and diabetes
control. Ann Intern Med 2008;148:737-46.

Osborn CY, Cavanaugh K, Wallston KA, White RO, Rothman
RL. An overlooked factor in understanding racial disparities in
glycemic control. Diabetes Care 2009;32:1614-19.

Olry de Labry Limaa A, Tamayoa CB, Morenoa GP, Munoz JB,
Péreza IR, Johrid M, et al. Effectiveness of an intervention to
improve diabetes self-management on clinical outcomes in
patients with low educational level. Gac Sanit 2017;31(1):40-7.
Nursing Division Office of the Permanent Secretary, Ministry of
Public Health. Guidelines for nursing services in primary care
cluster. Nonthaburi: Nursing Division Office of the Permanent
Secretary, Ministry of Public Health; 2017. (in Thai)

Working Group for Driving and Reforming the Service System.
Operating guidelines in primary care cluster [internet]. 2016.
Available from: http://bps.moph.go.th/new_bps/sites/default/
files/Guidelines%20PCC.pdf. (in Thai)

Boontae U. The policy evaluation of family care team op-
erates in the pilot area of Phetchaburi province. Journal
of Prachomklao College of Nursing, Phetchaburi Province
2019;2(1):62-79. (in Thai)

Ryan P, Sawin KJ. The individual and family self-management
theory: background and perspectives on context, process, and
outcomes. Nursing Outlook 2009;57:217-25.

Goldenberg H, Goldenberg I. Family therapy: overview. 7" ed.
Belmont: Linda Hsu; 2008. p 443.

Surawong S, Choowattanapakorn T. The effect of an individual
and family self-management program on HbAlc in older per-
sons with Type 2 Diabetes Mellitus. Journal of Nursing Science
Chulalongkorn University 2017;29:104-16. (in Thai)

Pinatha J, Chinsuwan A, Punpluk W. Effectiveness of program
in chronic care management of family to self-management
behavior in older persons with type 2 diabetes mellitus and
self-management behavior of the family. Journal of Nursing
Division 2013;40:36-48. (in Thai)

Chantha W. Health literacy of self-care behaviors for blood
glucose level control in patients with type 2 diabetes mel-
litus, Chainat province. [dissertation]. Bangkok: Thammasat
University; 2016. (in Thai)

Buraphunt R, Muangsom N. Factors affecting uncontrolled
type 2 diabetes mellitus of patients in Sangkhom Hospital,
Udonthani province. KKU Journal for Public Health Research
2013;6:102-9. (in Thai)

Pasertompaisakul N, Sumphaothong K, Watana S. Predicting

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

factors of health care behavior in high blood sugar among
uncontrolled blood sugar in older persons. Ramathibodi
Nursing Journal 2008;14:298-11. (in Thai)

Korff MV, Gruman J, Schaefer J, Curry SJ, Wagndr EH. Collab-
orative management of chronic illness. Annals of Internal
Medicine 1997;127:1097-102.

Smith GC, Tobin SS, Robertson-Tchabo EA, Power PW. Strength-
ening aging families. Thousand Oaks: Sage Publications; 1995.
Kazawa K, Moriyama M. Effects of a self-management skills-ac-
quisition program on pre-dialysis patients with diabetic ne-
phropathy. Nephrology Nursing Journal 2013;40:141-8.

Hunt CW, Sanderson BK, Ellison KJ. Support for diabetes us-
ing technology: a pilot study to improve self-management.
Medical-Surgical Nursing 2014;23:231-7.

Beverly EA, Ganda OP, Fitzgerald S, Caballero AE, Sitnikov L.
Weinger K. Do older adults aged 60-75 years benefit from dia-
betes behavioral interventions. Diabetes Care 2013;36:1501-6.
Nilsu J, Thato R. The effect of peer supported self-manage-
ment on HbA1C level of type Il Diabetic patients. The Journal
of Faculty of Nursing Burapha University 2003;21:1-13. (in Thai)
Konghan S, Choowattanapakorn T. The effects of self-man-
agement program and Ram Mai Plong exercise on HbA1C and
quality of life in older persons with type 2 diabetes. Reg 11
Med J 2014;28:943-51. (in Thai)

Cohen J. A power primer. Psychological Bulletin 1992;112:155-
9.

LemeshowsS, Hosmer DW, Klar J, Lwanga SK, World Health
Organization. Adequacy of sample size in health studies
[internet]. 1990. Available from: https://apps.who.int/ iris/
bitstream/handle/10665/41607/ 0471925179 eng.pdf?se-
quence=1&isAllowed=y.

Roma W, Thanasukan C, Thipmongkolkul M, Aimyung N,
Nilaprijit N, Somnunklang M, et al. National health literacy
survey project for Thai people aged 15 years and above A.D.
2017 (phase 1). Bangkok: Health Systems Research Institute;
2018. (in Thai)

Wongkot W, Srirasa K. Self-care behaviors of DM patients in
Promkiri Hospital (research report). Promkiri Hospital Nakhon
Si Thammarat province; 2014. (in Thai

Siangdung S. Self-care behaviors of patients with uncontrolled
DM. The Southern College Network Journal of Nursing and
Public Health 2017;4:191-04. (in Thai)

Graneheim UH, Lundman B. Qualitative content analysis in
nursing research: concepts, procedures and measures to
achieve trustworthiness. Nurse Education Today 2004;24:105-
12.

()
O



Journal of Health Systems Research

Vol. 15 No. 2 April-June 2021

35.

36.

37.

38.

39.

40.

Lincoln YS, Guba E. Naturalistic inquiry. Beverly Hills, CA:
Sage; 1985.

Hair JF, Jr Black WC, Babin BJ. Anderson R E. Multivariate data
analysis. 7" ed. Upper Saddle River, New Jersey: Prentice
Hall; 2010.

Phuengphasook S, Wanitkun N, Towsakulkao T, Utriyaprasit
K. Health literacy, health education outcomes and social
influence, and their relationships with type-2 diabetes and/
or hypertension patients’ clinical outcomes. Thai Journal of
Nursing Council 2017;32(2):111-25. (in Thai)

Heijmans M, Waverijn G, Rademakers J, van der Vaart R, Rijken
M. Functional, commmunicative and critical health literacy of
chronic disease patients and their importance for self-man-
agement. Patient Educ Couns 2015;98:41-8.

Kobayashi LC, Smith SG, O’Conor R, Curtis LM, Wagner C, Deary
IJ, et al. The role of cognitive function in the relationship
between age and health literacy: a cross-sectional analysis
of older adults in Chicago, USA. BMJ Open 2015;5:e007222.
Umbangthalud D. Effectiveness of intensive care program for
patients with type Il diabetes on knowledge, self-management
behavior and blood glucose levels of diabetic patients in
the PCU, Bang Pa-In district, Pra Nakhon Si Ayutthaya prov-
ince. Journal of Preventive Medicine Association of Thailand
2014;4:197-207. (in Thai)

42.

43.

44.

45.

46.

. Ginggeaw S, Prasertsri N. The relationship between health

literacy and health behaviors among older adults who have
multi-morbidity. Nursing Journal of the Ministry of Public
Health 2016;25:43-54. (in Thai)

Reisi M, Javadzade SH, Heydarabadi AB, Mostafavi F, Tavassoli
E, Sharifirad G. The relationship between functional health
literacy and health promoting behaviors among older adults.
J Edu Health Promot 2014;14:119.

Thatsaeng B, Lasuka D, Khampolsiri T. Effects of a self-man-
agement supporting program on self-management behaviors
and blood pressure. Nursing Journal 2003;39:124-37. (in Thai)
Padwang B, Lorga T. Long term outcomes of the self-man-
agement support in patients with diabetes mellitus and
hypertension: Ban Hongha, Numjo subdistrict, Maetha dis-
trict, Lampang province. Journal of Health Science Research
2015;9:43-51. (in Thai)

Powers BJ, Olsen MK, Oddone EZ, Bosworth HB. The effect
of a hypertension self-management intervention on the un-
intended targets of diabetes and cholesterol control. Am J
Med 2009;122:639-46.

Meebunmak Y, Srisaket J, Phokwang W, Homnan K. A system-
atic review on health care programmes for older adults with
diabetes mellitus. Nursing Journal of the Ministry of Public
Health 2017;27:72-89. (in Thai)

®



- o 9
MNUS LI

dunuusmsia:Jodaniiwadodunuusms
yovwaaisoloslodna:wloaioad
ru Isbwenuraws:=novAiaauws:inast 80 WSSW

Uaus Uasgoiau”

UNANYa
msﬁﬂmﬁlﬂumﬁﬂmL%qmimml,wuLﬁusﬁaybaé’fawa‘“ﬂ Tnefifngusrasdiitednusuyulunisliuing
Snvmeuianazadeiifinadesuyuuinisvesiindeievleuaziiieiend Afunsinmillsmenuianszes
ALRBNNIEAYR 80 Wt Jwdauassvdun Jwuussana 2561 Tuyuuesveliusnis lneliteyaaingu
doyanshiusnisvedsameiua I‘Uﬁﬂ(ﬂL‘ZNWS'imu’ﬂ,umiﬁiﬂaﬂ"L‘me‘UENNUTEJLLauﬂuVIUUimi LLaJLszjmiaLmﬂm
ANUARABETINY (multiple regressmn)Iumﬁmﬁwamwamamwumms Imamsmmmuﬂmvmﬂmumau
(stepwise)

NANISANYINUIN wmmmaﬂamavwﬂwmm fsunsShuilsmerunansevesadunsaioss 8o
wsswn TuTeulsvana 2561 fiveau 96 AU Tnerdunrnewayngavindu unninsesay 69 L‘Uuwﬂ’wwmw
1NN 40 Umuhl mmaasﬂi“mm 42 9) muwummsmmmmmawﬂaummﬂamama Iuﬂﬂuﬂsvuwm 2561
smuammau 1,652,314 v viiewdedu 17,212 U'Wl/ﬂu/ﬂ wamﬂms'smswmmmamaamwwwmw v
UsmsmmwmLﬂjaLasulmLLavwﬂwLama finuduiugidwanfunisaesn a]m’mmqmisummsmﬂwuaﬂ uay
918 LLﬁS&Jﬂ’J’mﬁNWHGL‘ZNaUﬂUﬂ’ﬂiJi’JiJiJEﬂUﬂ’]'ﬂ‘UEﬂ (adherence) Im{]mquﬂanmmmaﬁmamw@ummi
l95ouay 57.3

ma‘vﬂmmﬂm'ﬁﬂﬂmmmsahjL‘LJwuamaiumﬂnmmmmwwmLﬂmmuiumsmmimmmLaﬁzﬂmuaw
AUaeendvaslsimeIuna Fathy wmmﬂﬁwmmammmuwauauﬂmLﬂumsmuamqmummumamm:u
fumnu LLau’JNLLNqumiU'ﬁ‘Vi’l’i*’\](ﬂﬂ’]'ﬁVl'iWEJ’lﬂﬂWJUi%ﬁVlﬁﬂ’]WLLauLﬂﬂﬂﬁwIEJ%NQQEjWG]@IU

AdIAgY: AuyuUINIT, daadeienled, fuieiend

" ISINEIUIANTE DA NABUNTUAYTH So WITH) TINIAUATIIVEL

Received 29 October 2020; Revised 8 March 2021; Accepted 10 June 2021

Suggested citation: Butsoongnoen P. Cost analysis and factors affecting treatment cost of HIV/AIDS at Phra Thong Kham Chaleom
Phrakiat Hospital. Journal of Health Systems Research 2021;15(2):174-82.

Yoy nsgaidu. funuuinmsuastadeiifiadesunuuinsvesfindeierlotuardtioiend a lamewianssnesdiafuwsiosi 80
NITY. NITANTIYITUVASITUAY 2564;15(2):174-82.




Journal of Health Systems Research

Cost Analysis and Factors Affecting Treatment Cost of HIV/AIDS at Phra Thong
Kham Chaleom Phrakiat Hospital
Piyanuch Butsoongnoen

Phra Thong Kham Chaloem Phrakiat Hospital, Nakhon Ratchasima
pinuch46@yahoo.com

Abstract

This study was a retrospective descriptive study. The objectives were to determine the costs and
formulate the cost function due to HIV and AIDS treatment from a provider perspective for the fiscal
year 2018 at Phra Thong Kham Chaloem Phrakiat Hospital, Nakhon Ratchasima province. Descriptive
statistics were used to summarize demographic characteristics and costs. Stepwise multiple regression

was employed to construct the cost function.

Ninety-six patients with complete cost data were analyzed. Male and female was equal. More than
sixty-nine percent aged higher than 40 years old (mean age 42 years). The total treatment cost was
1,652,314 baht, or an annual average of 17,212 baht per person. Based on the fitted regression model,
the significant explanatory variables included drug resistance, the number of out-patient visits, age, and

Vol. 15 No. 2 April-June 2021

adherence to treatment. The model could explain fifty-seven percent of the cost (Sig. F<0.001).
In conclusion, the present study provided a description of costs of HIV and AIDS treatment. It also
explored factors affecting institutional costs. These data can assist financial and efficiency management.

Keywords: cost, HIV, AIDS, multiple regression, cost function
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Variable Variable definition
Dependent:
LnCost natural logarithm of total cost
Independent:
Gender gender
Age age
Payment payment scheme
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SSS Social security scheme
Time disease period
Resist resistance
Adherence adherence
CD4 P_Begin percent of CD4 when start the medicine
CD4 Begin absolute count of CD4 when start the medicine
Ol opportunistic infection
Comorbid co-morbidity
OP_visit number of outpatient visits
IP_admit number of admissions
Status g marital status

1=male, O=female

years (continuous variable)
reference=universal coverage scheme
1=yes, 0=no

1=yes, 0=no

years (continuous variable)

1=yes, 0=no

percent (continuous variable)
percent (continuous variable)
cells/microliters (continuous variable)
1=yes, 0=no

1=yes, 0=no

times (continuous variable)

times (continuous variable)

1=married, O=single/divorce/widow
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Characteristics

Gender
Male

Female

Payment
Universal coverage scheme (UC)
Social security scheme (SSS)
Civil servants medical benefit scheme (CSMBS)

Marital status
Married
Single
Divorce/widow
Occupation
Agriculture
Employee
Student
Not working
Merchant

Address
Tambon Thap Rang
Tambon Phang Thiam
Tambon Nong Hoi
Tambon Map Krat
Tambon Sa Phra
Others
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Falgvhnsuastoya wdaaniy A natural loga-
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@ variance inflation factor (VIF) fiA1Useanss 1 @
1allfiu 100 wagen condition index Tlsnndigaiien 11
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LnCost = 33.222 + (0.711xResist) + (0.239xOP_visit)
+ (0.013xAge) + (-0.252xAdherence)

IINLUUTIDIFUNY NUBAINTY AUYUUTNNT
Tuniagves natural logarithm fAYINAY AR

A15991 3 FuyuUINveAniieievleiuazitiiond sievanaa1snwneIuIa (N=96)

Group no. Billing group OP cost IP cost Total cost Percent
Drug (3+4+17)  Drug cost 1,221,603.43 26,897.86 1,248,501.30 75.56
7 Laboratory investigation cost 179,844.84 20,273.20 200,118.04 12.11
12 Medical/nursing service cost 53,584.13 76,681.72 130,265.85 7.88
1 Room and board cost - 37,683.93 37,683.93 2.28
11 Medical operation cost 1,945.42 10,699.84 12,645.26 0.77
8 Radiological investigation cost 5,016.77 4,426.56 9,443.32 0.57
10 Medical equipment cost - 7,021.42 7,021.42 0.42
5 Medical supplies cost 1,885.94 684.00 2,569.95 0.16
9 Special investigation cost 491.16 1,800.93 2,292.09 0.14
6 Blood cost - 1,451.87 1,451.87 0.09
14 Rehabilitation cost 313.20 - 313.20 0.02
2 Instrument cost 8.01 = 8.01 =
13 Dental services cost = = = =
15 Thai traditional medicine cost - - - -
Total 1,464,692.91 187,621.33 1,652,314.24 100.00
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Abstract

The present study aimed to 1) illustrate the situations of intermediate care according to the Minis-
try of Public Health’s policy. Seventeen healthcare facilities providing acceptable intermediate care to
patients with stroke, traumatic brain injury (TBI), and spinal cord injury (SCI) were multi-stage sampled
from the Ministry of Public Health provider sampling frame of 897 hospitals. Questionnaire with item-ob-
jective congruence index (I0C) of 0.6-1.00 was the tool used for data collection during September 2019
to March 2020. Electronic data related to inpatient intermediate care were alternative study data source.
The data were analyzed with descriptive (frequency, percentage, mean, standard deviation) and inferen-
tial statistics (median test, paired t-test, t-test, Pearson correlation). The findings showed that the select-
ed hospitals were divided based on service data into 3 groups: 1) intensive intermediate care services,
2) moderate intermediate care services, and 3) moderate intermediate care services with limited evidence
from questionnaire and individual inpatient data. The majority of patients were stroke. Group 1 commu-
nity hospitals had longer length of stay (LOS) than other groups in all 3 conditions; stroke 9.2 days, TBI
13.6 days and SCI 26.8 days. The average medical expense per visit for out-patients with SCl in the pro-
vincial hospitals from eroup 1 was the highest; 30,458 baht. The average medical expense per visit for
in-patients with SCI in the hospitals from group 1 was the highest; 57,254 baht. The patients with SCl
from community hospitals in group 1 had the highest re-admission rate of 38.1 per cent. The Barthel
index (B) at discharge was higher than on admission date for stroke (paired t- test, ,,,, = 30.82, p < 0.01),
TBI (paired ttest =~ =3.64,p < 0.01), and SCI (paired ttest =305 p < 0.01). The stroke patients in
group 1 hospitals showed better patient functional improvement by higher improvement in Barthel index
(IBI) than in group 2 hospitals (4.0 vs 1.8, independent t-test ,,,, = 12.51, p < 0.01). The medical expense
had positive correlation with LOS of 3 conditions (CSI r = 0.98, p < 0.01; TBI r = 0.53, p < 0.01 and stroke
r=0.17, p < 0.01). The IBI of stroke had negative correlation with LOS (r = -0.044, p < 0.05) and with age
(r = -0.035, p < 0.05). In conclusion, the intermediate care with intensive rehabilitation to enhance
clinical effectiveness should be continuously supported.

Keywords: intermediate care, stroke, traumatic brain injury, spinal cord injury, Barthel index
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Table 1 Intermediate care teams

Number of personnel in intermediate care teams

Multidisciplinary teams  Group of Group 1 Group 2 Group 3 Median-
hospital RH/GH CH RH/GH CH RH/GH CH test: p
1 1.1 Rehabilitation doctor ~ Min-max 1-6 01 2-4 0-1 1-4 0 0.051%*
Median 4.00 0.00 3.00 1.00 2.50 0
1.2 Family doctor Min-max 3-15 2-3 3-11 1-2 3 1 0.203
Median 10.50 3.00 2.00 1.00 3.00 1.00
1.3 Neurosurgeon Min-max 0-5 0 1-5 0 0-2 0 0.051*
Median 3.50 0.00 2.00 0.00 1.00 0
1.4 Neurologist Min-max 0-3 0 2-3 0 0-2 0 0.051*
Median 3.00 0.00 3.00 0.00 1.00 0
1.5 Orthopedic surgeon Min-max 2-13 0-2 9-11 0 1-4 0 0.045*
Median 12.00 0.00 9.00 0.00 2.50 0
2 2.1 Rehabilitation nurse
(4-month training program)  Min-max 0-5 0-1 0-1 1-2 0-1 21 0.38
Median 2.50 1.00 1.00 2.00 0.50 21.00
2.2 Rehabilitation nurse
(5-day training program) Min-max 1-5 1-6 0-4 0-2 2-6 4 0.95
Median 4.50 5.00 1.00 1.00 4.00 4.00
2.3 nurse Min-max 0- 75** 0-1 0-13 0-1 4-6 0-2 0.19
Median 37.50 0.00 5.00 1.00 5.00 2.00
3 Pharmacist Min-max 11 -54* 1 -11 1-59** 1-11 2-17 5 0.31
Median 54.00 5.00 43.00 3.00 9.50 5.00
4 Psychologist Min-max 1-3 0-1 0-5 0-1 0-1 0 0.58
Median 2.00 0.00 1.00 1.00 0.50 0
5 Physical therapist Min-max 5-18 1-5 8-14 2-4 8-11 6 0.58
Median 17.50 5.00 14.00 2.00 9.50 6.00
6 Nutritionist Min-max 1-8 1 1-9 1 2-3 0 0.07
Median 7.50 1.00 4.00 1.00 2.50 0
7 Occupational therapist Min-max 2-5 1-2 1-4 0-1 1-3 0 0.13
Median 4.00 1.00 2.00 0.00 2.00 0
8 Thai traditional medicine  Min-max 3-4 1-3 0-8 1-3 0-2 5 0.31
Median 3.50 1.00 2.00 3.00 1.00 5.00
9 Speech therapist Min-max 0-2 0 0-2 0 0 0 0.57
Median 1.00 0.00 0.00 0.00 0 0

* median test, significant at p < 0.05
** high maximum number because some hospitals set rotation systems for personnel to work in intermediate care teams
Source: data from questionnaire survey
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Table 2 Medical expense reimbursed from the National Health Security Office

Medical expense received from National Health Security Office

Actual expense

Regional/general hospital

Stroke 31,426,383
TBI 5,566,289
SCl 3,380,882
Community hospital

Stroke 1,484,779
TBI 139,955
SCl 1,218,820

Source: data from questionnaire survey
SCI = spinal cord injury; TBI = traumatic brain injury
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723,844

Percent

74.37
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Table 3
2018 and January - June 2019
Barthel index
n. (discharge)

Mean S.D.
Stroke 3,424 11.98 6.45
TBI 89 9.65 7.33
Sl 105 7.55 4.59
Total 3,618 11.79 6.48
*p <001

Source: data from hospital information system

Barthel index of patients with stoke, traumatic brain injury (TBI) and spinal cord injury (SCI): January - June

Barthel index

(admission) df Paired- o-
Mean S.D. t-test value
9.51 5.17 3,423 30.82 0.000*
8.52 6.48 88 3.64 0.000*
7.08 4.91 104 3.05 0.002*
9.41 6.49 3,617 31.05 0.000*
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Table 4 Barthel index on discharge and admission date

Barthel index

Group Cases (discharge)
Mean S.D.
934 12.35 6.11
2 2,449 11.77 6.55

** p-value < .01
Source: data from hospital information system
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Barthel index

(admission) df Paired-t  p-value
Mean S.D.

8.38 5.13 933 29.17 0.000%*

9.92 5.13 2,448 19.74 0.000**

Table 5 The improvement in Barthel index (IBI) on discharge from admission date of stroke patients in the hospital

group 1 and 2

Group Frequency IBI
(n) X
934 4.01
2 2449 1.83

** p-value < 0.01
Source: data from hospital information system

df Independent p-value
S.D. t-test
7.27 3381 12.51 0.000**

8.26
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Table 6 The correlation of age, length of stay, medical expense, and improvement in Barthel index

Correlation coefficient

Length of stay
Medical expense

Improvement in Barthel index

Length of stay
Medical expense

Improvement in Barthel index

Length of stay
Medical expense

Improvement in Barthel index

Age Length of stay

Stoke (n=3,383)

Medical expense

0.015

0.009 0.173**

-0.035* -0.044* 0.026

Traumatic brain injury (n=89)

-0.102

0.089 0.531%**

0.116 -0.188 0.148

Spinal cord injury (n= 101)

-0.092

-0.087 0.981*

-0.126 -0.078 -0.187

*p < 0.05; % p < 0.01
Source: data from hospital information system
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Abstract

The study aimed to project the health workforce requirements to provide long term care for the
dependent older people in Thailand. The descriptive study comprised 2 steps, primary and secondary
data collection and forecasting for health workforce requirements for the long term care services. Survey
conducted at 66 public and private long term care institutions and 130 care managers (CMs) looking
after home health care services. Self-administered questionnaires comprised questions in relation to
service provision, health workforce, quantity of services and time used were applied. The health need
method was used to project the health workforce requirements for home health care services and the
population ratio method was then employed to project the health workforce requirements for institu-
tional care. Health workforces included in the projection were: CM, nurses, doctors, physiotherapists,
social workers, nurse assistants and care givers (CGs). The results showed that when service utilization at
institutional care increased at 10-20% each year, the requirements for CM, nurses, physiotherapists,
doctors, social workers, nurse assistants and CG in 2030 would be 37,235-37,636; 29,520-30,499; 4,858-
5,260; 3,555-4,000; 338-740; 1,613-3,529; and 126,542 -134,312 respectively. Comparing to health workforce

Vol. 15 No. 2 April-June 2021

supply of the whole country, it is likely that there would be a critical shortage of nurse and CM.

Keywords: health workforce, long term care services, home health care, care givers
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Abstract

Objectives: To study the proportion, patterns, and factors associated with inappropriate antibiotic
prescription (IAP) in acute upper respiratory tract infection (ARTI) at the Student Health Center (SHO),
Prince of Songkla University (PSU). Methodology: A descriptive retrospective study was conducted by
reviewing medical records from the hospital information system (HIS) of Songklanagarind Hospital. Seven
hundred and thirty ARTI patients, who met inclusion criteria at the SHC, PSU from 1 January to 30 Sep-
tember 2018 and diagnosed with common cold, acute pharynsitis, and acute tonsillitis under the ICD10
code. Four hundred and thirty-four patients were excluded after medical record review. Descriptive and
inferential statistics were employed in the data analysis using the R® 4.0.0. software program. Associations
were evaluated via odds ratios with 95% confidence intervals. The level of statistical significance was set
at p<0.05 using multivariate analysis. Results: Two hundred and ninety-six participants were enrolled in
the study. The proportion of antibiotic use in ARTI was 17.2% (51 of 296). Among antibiotic prescriptions,
the proportion of IAP was 80.4 % (41 of 51). The patterns of IAP were as follows: no antibiotics indication
90.2% (37 of 41), wrong duration 26.2% (11 of 41,—a 5 day amoxicillin therapy was the most common
27.2%), and wrong dose 12.2% (5 of 41,—all received amoxicillin in the dose of 2,000 mg/day). The
multivariate analysis demonstrated that factors significantly associated with IAP were being a patient with
an underlying disease (adjusted OR=4.22, p=<0.001) and a nurse practitioner as prescriber (adjusted
OR=10.93, p=<0.001). Conclusion: Antibiotic prescriptions in ARTI at the SHC, PSU did not exceed the
20% rate set in the rational drug use hospital policy for antibiotic prescription criteria. Nevertheless, the
proportion of IAP among ARTI patients was high, and the most common pattern was prescribing antibi-
otics without an indication. Therefore, future research should focus on how to enhance the adherence
to antibiotic prescription guidelines to promote appropriate antibiotic prescription, especially among
nurse practitioners.

Keywords: inappropriate antibiotic prescriptions, acute upper respiratory tract infection, rational
drug use hospital policy, student health center
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Background and Rationale

cute upper respiratory tract infections
(ARTI) especially the common cold, acute
pharyngitis, and acute tonsillitis, are common dis-
eases encountered in general practice around the
world. About 12 million people per year who visit
outpatient departments in the USA with ARTL."”

Moreover, 156 million new ARTI episodes per year

are reported globally, of which 96.7% occur in
developing countries.”

Group A beta-hemolytic streptococcus
(GABHS) is the most important bacterial cause
in acute pharyngitis and acute tonsillitis which
should be treated with antibiotics to shorten the
duration of the disease and prevent potential

complications from GABHS pharyngitis/tonsillitis,
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especially rheumatic fever and rheumatic heart
disease. However, viruses are the most common
cause of ARTI with only 5-15% of adult cases
have bacterial causes.”” A 2004 study from Siriraj
Hospital, Thailand found a GABHS infection rate
of 7.9% in ARTI 16% in acute pharyngitis/acute
tonsillitis and 3.7% in the common cold.”
Centor scores are commonly used clinical
prediction rules for GABHS pharyngitis/tonsillitis.
The Centor score uses signs and symptoms like
the absence of cough, swollen/tender anterior
cervical nodes, tonsillar exudate, and temperature
>38 °C each sign/symptom is assigned a score of 1
and the total score is 4.” In places where a throat
swab culture and/or a rapid antigen detection test
(RADT) is unavailable, too costly, or taking a long
time to obtain the result, as the case of most set-
tings in Thailand, an empirical antibiotics should
be considered in patients with a Centor score of
>3 (specificity = 0.82, 95% CI 0.72 to 0.88)*" as a
high risk of GABHS pharyngitis/tonsillitis.
Inappropriate antibiotic prescription (IAP)
causes antimicrobial resistance; it is one of the
most important healthcare problems around the

world, including Thailand. The burden of anti-

Table 1. Centor score®

Symptoms

Tonsillar exudates

Tender anterior cervical adenopathy
Absence of cough

History of fever (> 38.0 °C)

Points

_ e e

microbial resistance in Thailand was estimated
in 2010 to result in 3.24 million days of longer
hospitalization and 38,481 deaths per year as well
as a cost of 2,539-6,084 million baht in antibiotics
required for antimicrobial resistance treatment.
® However, IAP in ARTI occurs in various ways; a
few of them are prescribing antibiotics without
indication, without relevant regimen such as using
the wrong drug, wrong dose, or wrong duration. A
study in the USA showed that 60% of patients that
came to see doctors with a sore throat received
antibiotics and tended to receive broad-spectrum
antibiotics rather than narrow-spectrum.” A study
in Indonesia found that 88.2% of acute pharyngitis
patients received antibiotics; 87.4% had an inap-
propriate indication, 0.09% received an inappro-
priate drug, and almost all patients received for
an inappropriate duration.”’ In Thailand, studies
had shown that 80% of ARTI patients received
antibiotics"”, 72% of acute pharyngitis/tonsillitis
patients at Kornburi Hospital were prescribed
antibiotics, and 85% received antibiotics without
appropriate indications."” Moreover, a study con-
ducted at a subdistrict health-promoting hospital

in Buayai contracted unit of primary care reported

Score Post-test probability

(%)
2.5
6.5
15.4
31.6
55.7

A WO N — O
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a 29.8% of antibiotics prescribed in medical record
data that did not correspond to the treatment
guidelines. This included medications used with-
out indications (81.3%), inappropriate medication
regimen (14.1%), and failure to prescribe antibiotic
in patients with indication (4.6%)."”

There are many factors affecting the IAP de-
cision among both the patients and healthcare

11 3
. gender“ )

providers; they include patient age
underlying disease™, type of health insurance?,

education program™™, category of healthcare pro-

(16-20. (13)

viders"**” and doctor-patient encounter time.

The Thai National Strategic Plan on Antimicro-
bial Resistance (2017-2021) was set up to reduce
the morbidity, mortality, and economic impact of
antimicrobial resistance by aiming to reduce inap-
propriate antibiotic use and increase public aware-
ness of antimicrobial resistance, including raising
the knowledge of medical personnel regarding the
appropriate prescription of antibiotics.”” Further-
more, the Rational Drug Use Hospital Guideline
has limited antibiotic use in ARTI and acute bron-
chitis at outpatient settings not exceeding 20%.%”
Songklanagarind Hospital has participated in the
Rational Drug Use Hospital Project by establishing
hospital guidelines for the rational drug use since
November 10, 2017 with the goal of promoting
the appropriate drug use in the hospital as well
as the Student Health Center, Prince of Songkla
University (PSU). The Student Health Center is
operated by staff, resident physicians, and nurse
practitioners from the Faculty of Medicine, PSU
and provides healthcare services to PSU students.

Its medical record data show that ARTIs, including

the common cold, acute pharyngitis, and acute
tonsillitis, are the top 5 most common diseases di-
agnosed at the center. Presently, there is a limited
number of studies that have explored antibiotic
prescription. This study aimed to determine the
proportion, patterns, and factors associated with
an inappropriate antibiotic use in ARTI prescribed

at the Student Health Center, PSU.

Methodology

Study design: A descriptive retrospective
study.

Participants: ARTI patients who visited the
Student Health Center, PSU, between January 1,
2018 and September 30, 2018.

Inclusion criteria: ARTI patients diagnosed as
ICD-10 codes—acute nasopharyngitis [common
cold] ICD-10 JOO, acute pharyngitis J02 (J02.0
streptococcal pharyngitis, J02.8 acute pharyngitis
due to other specified organisms, J02.9 acute
pharyngitis, (unspecified), and acute tonsillitis JO3
were included.

Exclusion criteria: Based on medical record
data, (1) patients with a history of using antibiotics
during the previous 7 days, and (2) patients with
insufficient information to compute a Centor score
were excluded.

Setting: Student Health Center, Prince of
Songkla University.

Data collection:

1. Hospital numbers of the ARTI patients
who were diagnosed with a common cold, acute

pharyngitis, and acute tonsillitis (in accordance

()
O
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with the listed ICD-10 codes) between January
1, 2018 and September 30, 2018 were retrieved
from the hospital information system (HIS) with
the specified inclusion and exclusion criteria.

2. Data on the ARTI patients were collected
from the medical records and recorded in the
record form. The abstracted data consisted of:
(1) demographic data such as gender, age, health
insurance, and study program, and (2) clinical
data like underlying disease, history of drug al-
lergy, diagnosis, category of healthcare providers,
history and physical examination data related to
the Centor criteria, and antibiotic prescription data
such as the type of drug, dosage, frequency, and
duration of therapy. The antibiotic prescriptions
that did not follow the protocol presented in
Figure 1 were considered inappropriate.

3. The data collected were input into the

EpiData version 3.1 software. ID numbers were

assigned to each participant, and only those ID
numbers were used on the data sets for analysis.
No personally identifiable data were stored, and
individual confidentiality was ensured. Data access
was strictly granted only to the researchers. The
data files will be destroyed within five years of
their creation.

Data editing: Data cleansing was conducted
to detect inaccuracies in the records of the com-
puter database management system using the
EpiData version 3.1 software.

Data analysis: Data were analyzed using
the R® 4.0.0. program. The descriptive data were
presented as frequency and percentage. Base-
line characteristics were compared between the
groups using the chi-square test. The multivariate
logistic regression model was used to determine
the variables associated with the outcome mea-

sures of inappropriate antibiotic prescriptions.

Centor Score

| Consider empirical antibiotics |<7

v

| History of penicillin allergy ‘

-

h 4

(=]

Rheumatic heart disease or

Immunocompromise host

v

Yes ‘ No antibiotics indicated ‘

h 4

Appropriate antibiotic use
*  Amoxicillin (250) 2 tabs PO BID PC x 10 days
Amoxicillin (500) 1 tab PO BID PC x 10 days

Appropriate antibiotic use
*  Roxithromycin (150) 1 tab PO BID AC x 10 days
*  Roxithromycin (150) 2 tabs PO OD AC x 10 days

.
*  Amoxicillin (500) 3 tabs PO OD PC x10 days
*  Amoxicillin (500) 1 tab PO TID PC x 10 days

Figure 1. Flow chart of antibiotic prescription criteria according to the Rational Drug Use Hospital Guideline

(22)
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Adjusted odds ratios (OR) and 95% confidence
intervals (Cl) were also derived. The level of sta-
tistical significance was set at p < 0.05.

Ethical approval: This study was conducted
in compliance with the Helsinki Declaration pro-
tocol and approved by Human Research Ethics
Committee, Faculty of Medicine, Prince of Songkla
University (Ref. 61-035-9-4).

Results

Baseline characteristics

The hospital numbers of 730 ARTI patients
who visited the Student Health Center, PSU were
reviewed (Table 2). Most of them were female
(76.2%) with a mean age of 20.7 + 1.6 years. The
majority were studying in non-health science
program (77.4%). Universal coverage scheme
was the main type of health insurance (75.9%),
and 18.9% of the ARTI patients had underlying
diseases such as allergic rhinitis (55.8%), asthma
(10.9%), and dyspepsia/gastroesophageal reflux
disease or GERD (7.2%). A history of drug allergy
characterized 5.9% of the students, with allergy to
penicillin being the most prevalent (34.1%). The
most common diagnosis was the common cold
(79.9%), and more than half of the ARTI patients
were diagnosed by staff physicians (51.9%).

Of the 730 ARTI patients who met the criteria
for inclusion, 434 were excluded after the review
of medical records-49 had a history of using anti-
biotics during the 7 days prior to presentation, and
385 had insufficient data to compute the Centor

score. Hence, 296 participants were enrolled and

evaluated for the study outcomes.

As shown in Table 3, a Centor score of = 3
was determined for 4.1% (12 of 296) of the partic-
ipants indicating that they should have received

empirical antibiotics.

Proportion of inappropriate antibiotic prescrip-

tion in ARTI patients

Fifty one of the 296 participants (17.2%)
received antibiotics to treat their ARTI. The most
frequently used antibiotic was amoxicillin 500 mg
(94.1%, 48 of 51) with a dose of 1,000 mg/day
(54.2%, 26 of 48) [Table 4]. The most common
duration of therapy was 10 days (83.3%, 40 of 48).
The other antibiotic used was roxithromycin 150
mg (5.9%, 3 of 51).

Of the participants who received antibiotics,
10 met the criteria for an antibiotic prescription
(Centor score = 3), and the remaining 41 partic-
ipants did not. Therefore, the proportion of IAP
was 80.4 %. Additionally, none of the patients
suspected of having a bacterial infection (Centor
score = 3) were not prescribed antibiotics in this

study.

Patterns of inappropriate antibiotic prescription
in ARTI patients

Three patterns of IAP were identified: receiv-
ing antibiotics without appropriate indication (Cen-
tor score = 2) [90.2%, 37 of 41], wrong duration
of therapy (26.2%, 11 of 41), and wrong dosage
(12.2%, 5 of 41) [Table 4]. No participant received
the wrong drug in this study, and one participant

could be IAP with more than one pattern.
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Table 2. Demographic and clinical characteristics of the ARTI patients (N=730)

Characteristics

Gender
- Male
- Female

Age (Mean = S.D.): 20.7 = 1.6 years min-max: 18-30 years old

Health insurance
- Universal Coverage Scheme
- Cash
- Government Officer Scheme

Study program
- Non-health science
- Health science

Patients with underlying disease (n=138)
- Allergic rhinitis
- Asthma
- Dyspepsia/GERD
- Hyperthyroidism
- Migraine
- Major depressive disorder
- Anemia
- SLE
- G-6-PD
- Other
Patients with a history of drug allergy (n=43)
- Penicillin
- NSAIDs
- Bactrim
- Cephalosporin
- Azoles
- Other
- Unknown
Diagnosis
- Common cold
- Acute pharyngitis
- Acute tonsillitis
Attending healthcare provider
- Staff physician
- Resident physician
- Nurse practitioner

ARTI patients (%)

174 (23.8)
556 (76.2)

554 (75.9)
153 (21.0)
23(3.2)

379 (51.9)
185 (25.4)
166 (22.7)

®
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Eleven participants received the wrong dura-
tion of therapy—most of them received amoxicillin
500 mg for 5 days (27.2%, 3 of 11), 6 days (18.2%,
2 of 11), and 7 days (18.2%, 2 of 11) and roxithro-
mycin 150 mg for 7 days (18.2%, 2 of 11) [Table
a].

Table 3. Centor score data of the participants (N=296)

Centor score Participants

(%)
Centor score = 3 12 (4.1)
<2 284 (95.9)
Absence of cough 78 (26.4)
Fever (T > 38 °C) 37 (12.5)
Tonsillar exudate 35(11.8)
Tender anterior cervical adenopathy 15 (5.1)

Wrong dosage was identified in 5 participants;

all of them received amoxicillin 2,000 mg/day.

Factors associated with inappropriate antibiotic

prescriptions

A bivariate analysis was performed to identify
factors that may lead to IAP. The significant factors
associated with IAP in this study were the attend-
ing healthcare provider being a nurse practitioner
(OR=8.34 [95% Cl 2.88-24.08], p = < 0.001) and a
patient with an underlying disease (OR = 2.96 [95%
Cl 1.30-6.46], p = 0.003).

After adjusting for potential confounders, the
multivariate analysis also determined having an
underlying disease and the attending healthcare

provider being a nurse practitioner to associate

Table 4. The proportion and patterns of inappropriate antibiotic prescriptions (N = 296)

Antibiotic prescription (N=296)

Antibiotic use

Inappropriate antibiotic prescription (IAP)
One IAP pattern

Two IAP patterns

Three IAP patterns

Receiving antibiotics without indications (n=41)

(Centor score < 2)

Receiving the wrong dose (n=41)

Amoxicillin 2,000 mg/day

Receiving the wrong duration (n=41)
Amoxicillin 5 days

Amoxicillin 6 days

Amoxicillin 7 days

Amoxicillin 15 days

Roxithromycin 7 days
Roxithromycin 14 days

Participant (%)

51(17.2)

41 (80.4)
31
8
2

37(90.2)

5(12.2)

11 (26.2)

=N R NN W
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Table 5. Factors associated with inappropriate antibiotic prescriptions

Characteristics All Inappropriate OR p-value Adjusted OR p-value
(N = 296) use (95% CI) (bivariate (95% CI) (multi-variate
(N = 41) analysis) analysis)
Gender
- Male 65 7(10.8) Referent 0.415
- Female 231 34(14.7)  1.43(0.58-4.02)
Age
- 18-22 years 261 33(12.6) Referent 0.100
> 22 years 35 8(229)  2.05(0.74-5.13)
Health insurance
- Universal Coverage
and Government Officer 244 32 (13.1) Referent 0.427
Schemes
- Cash payment 52 9(173)  1.39(0.54-3.24)
Study program
- Health science 70 13 (18.6) Referent 0.191
- Non-health science 226 28 (12.4)  1.61(0.72-3.46)
Underlying disease
- No 244 27 (11.1) Referent 0.003* Referent < 0.001*
- Yes 52 14 (26.9)  2.96 (1.30-6.46) 4.22 (1.89-9.42)
Healthcare providers
- Staff physician 175 22 (12.6) Referent Referent
- Resident physician 99 7(7.1) 0.53 (0.18-1.35) 0.155 0.50 (0.20-1.24) 0.134
- Nurse practitioner 22 12 (54.5) 8.34(2.88-24.08) < 0.001*  10.93 (4.03-29.62) < 0.001*

significantly with IAP (Table 5). Patients with an
underlying disease had a higher chance of receiv-
ing IAP compared to those without any underlying
disease (adjusted OR = 4.22 [95% CI 1.89-9.42], p =
< 0.001). Nurse practitioners had a higher occur-
rence rate of IAP compared to staff physicians (ad-
justed OR=10.93 [95% Cl 4.03-29.62], p = < 0.001).

Discussion

The proportion of antibiotic prescriptions in

ARTI patients, which included those diagnosed
with a common cold (ICD -10 J00), acute pharyn-
gitis (ICD-10 J02) and acute tonsillitis (ICD-10 J03),
was 17.2% (51 of 296). The antibiotic prescriptions
for ARTI at this outpatient setting did not exceed
the 20% maximum target rate for antibiotic pre-
scription specified by the Rational Drug Use Hospi-
tal Policy.”” However, the ARTI patients who met
the inclusion criteria for this study did not include

those diagnosed via ICD-10 JO6 (acute upper respi-
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ratory infections of multiple and unspecified sites).
Thus, these results do not warrant the conclusion
that the Student Health Center, PSU complied
successfully with the Rational Drug Use Hospital
Policy criteria that led to the limiting of antibiotic
use for this condition (= 20%).

Only 3.4% (10 of 296) of ARTI patients met the
criteria for antibiotic prescription (Centor score >3);
this was lower than the rate found by the study of
Treebupachatsakul et al. at Siriraj Hospital, which
reported the 7.94% prevalence of GABHS in ARTI
patients using throat swab cultures.” This may
be due to differences in population between the
studies. The Treebupachatsakul study was con-
ducted in a general population including children
and adults, whereas all participants of this study
were university students (mean age 20.7 years).

The proportion of IAP in ARTI patients
that received antibiotic was 80.4% (40 of 51).
This finding was similar to that of the study by
Ratanapongleka” conducted in a community hos-
pital in Nakhonratchasima Province, which found
an 85.0% rate of antibiotic use without indications.
Similarly, a study from Indonesia by Yuniar et al”
found an 80.0% prevalence rate of overprescribing
antibiotics in the treatment of acute pharyngitis.
However, our finding was higher than the propor-
tion reported by Puyati and Kanjanarach® con-
ducted in a subdistrict health-promoting hospital
of Bua Yai, Nakhonratchasima; they found only
29.8% of antibiotic prescriptions in the medical
record data did not correspond to the treatment
guidelines.

The most common pattern of IAP in this study

was receiving antibiotics without appropriate indi-
cation (90.2%, 37 of 41). This was similar to that of
the Puyati and Kanjanarach study"? (81.3%), and
the Yuniar et al? study from Indonesia (87.4%);
while 4.6% of patients in the Bua Yai subdistrict
health promoting hospital study did not receive
antibiotics despite having correct indication for use
(untreated indication), but the untreated indication
was not found in our study. The types of antibiotic
used in this study were amoxicillin 500 mg and
roxithromycin 150 mg compliant to the Rational
Drug Use Guideline. However, receiving the wrong
therapy duration (26.2%) and the wrong drug dose
(12.2%) were frequently found in our study similar
to the Bua Yai"” study of a 14.1% inappropriate
antibiotic regimens.

After multivariate analysis, significant factors
associated with IAP were patients with an underly-
ing disease and the attending healthcare provider
being a nurse practitioner. Being a patient with an
underlying disease was a factor associated with
more IAP compared with being a patient without
any underlying disease; this was similar to the

(14)

study of Malo et al"” conducted among patients
diagnosed with acute bronchitis in the primary care
setting of Aragdn, Spain during 2011. They found
that the likelihood of appropriate treatment was
lower for patients who presented with chronic
co-morbidities. Our finding may be attributed to
our study participants predominantly suffered
from respiratory tract underlying diseases such
as allergic rhinitis (55.8%) and asthma (10.9%). It
was possible that the attending doctors might be

more concerned about severe illness in patients

)
O
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with such underlying diseases or that patients with
respiratory tract underlying conditions tended to
ask for antibiotics more than other patients.

The nurse practitioner was a factor associated
with more IAP compared with staff physicians;
this result was different from the findings of the
Ladd study"” in the US through the retrospective,
national, probability sample data of nurse prac-
titioner (NP) and medical doctor (MD) visits for
patients with viral ARTI between 1997 and 2001.
It found no significant differences in antibiotic pre-
scription for viral ARTI between NPs (50.4%) and
MDs (53%). The study of Ness et al,”” reported
that guidelines/protocols; safety, tolerability, and
efficacy of the antimicrobial itself; patient/parent
pressure; and personnel training/experience were
influencing factors of antimicrobial agent prescrib-
ing behavior in independent nurse prescribers.

The comparison between resident physicians
and staff physicians found no significant different
in IAP; this result was different from that of a pre-
vious study by Tell et al."” that was conducted in
the health center setting of Sweden. It found that
interns, resident physicians, and younger general
practitioners prescribed antibiotic following the
guideline more than older general practitioners.
However, the present study’s finding was similar
to that of the Gomez et al."? study that was
conducted in a university hospital in Spain and
found no major significant difference in antibiotic
prescription between staff and training physicians.
The finding of the present study may be explained
by the fact that both resident and staff physicians

were a part of the same educational system at a

nationally accredited medical school, thus, both
tended to follow clinical practice guidelines; but
nurse practitioners were recruited to work as sup-
porting personnel to the medical school hospital
system.

There were some limitations in this study.
First, there was the occurrence of incomplete
data. This was a retrospective study—-data were
collected via the review of medical records from
the HIS-which is a study design that is prone to
data being missing or incomplete. Second, this
study utilized only data from the medical records
at the Student Health Center, PSU that might have
introduced some bias concerning factors associat-
ed with antibiotic prescriptions. All our participants
were university students; thus, they had different
characteristics from members of the general
population. Third, our study had high missing
rate of the Centor score data. Due to incomplete
medical records, only cases with positive findings
were recruited, this selection bias might lead to
overestimated IAP. Lastly, due to the nature of
the cross-sectional design, this study was not able
to determine the cause-effect association of its
findings.

Currently, the Centor score remains the
most important clinical prediction rule for GABHS
pharyngitis/tonsillitis because rapid antigen detec-
tion and culture tests for GABHS are not readily
available in Thailand; they are costly for the Thai
context, and it may take a relatively long time for
the results to be available. If the score is crucial
in the proper conduct of assessments of the ap-

propriateness of antibiotic prescriptions in GABHS,
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future research question should focus on how
to ensure completeness of HIS data for national

assessment of RDU.

Conclusion

Even though the antibiotic prescriptions in
ARTI patients at the SHC, PSU did not exceed
20% of total IAP in accordance with the Rational
Drug Use Hospital Policy for antibiotic prescription
criteria, the proportion of IAP among ARTI patients
in this setting was high, with the predominant
pattern being receiving antibiotics without indica-
tions. Therefore, future research should focus on
the enhancement of the healthcare personnel’s
antibiotic prescriptions with the aim of promoting
appropriate antibiotic prescription in this setting,

especially among nurse practitioners.
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Abstract

Background and rationale: Having sufficient physical activity (PA), as recommended by the World

Health Organization, is necessary for developing motor skills and physical fitness of children and youth

and reducing risks of non-communicable diseases when entering adulthood. Over the past years, there

has been a large amount of research and development of PA knowledge in Thailand, but the research

gaps and clear directions for future research have not been analyzed and identified. Objective: To

investigate research topics conducted in the past and identify research gaps in PA among Thai children

and youth aged 0-22 years and provide future research suggestions. Methodology: This study applied a

systematic review by searching research articles from Thai and international databases. The review

included studies on PA in Thai healthy children and youth aged 0-22 years written in Thai or English and

published during 2009-2019. The quality of the studies was assessed using a standard checklist. Descrip-

tive statistics and content analysis were used for data analysis. Result: A total of 79 studies were quali-

fied and included in the review. The least age groups represented in the review were children aged 0-5

years (1.3%). There was a low number of studies in the areas concerning the association between PA and

cognitive functioning, physical environment, and sociological-cultural factors. Areas that had not been

investigated were the associations between PA and mental health, socio-economic status, and technol-

ogy for promoting PA. Recommendation: Researchers should consider conducting studies that have

been identified as gaps of the research in this field to provide comprehensive information for the devel-

opment of policies and programs to encourage Thai children and youth to have sufficient PA and adopt

PA as part of their lifestyle.

Keywords: physical activity, children, youth, research gap, Thailand
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Abstract

Background: Extending social insurance to informal employment has become a goal among inter-
national and national authorities. For Thailand, the voluntary social security scheme under Article 40
(A40) of the Social Security Act covers only seventeen percent of the total informal workers of 20.4
million. Many studies had identified factors relevant to the enrolment and renewal of voluntary social
health insurance scheme. Thailand can learn and use the existing research findings from international
perspectives to improve the coverage of voluntary social security scheme continuously and efficiently.
Methodology: Searches of electronic databases from Google Scholar, PubMed, ThaiJo and Thailis were
conducted. Studies that aimed to identify factors associated to the enrolment and renewal of health or
social insurance, A40, and the National Saving Fund (NSF), written in English and Thai were included for
the analysis. Key results: Ten studies were included in this review. The included studies reported demo-
graphic factors, education, occupation, income, knowledge and understanding of the scheme, quality of
services, health issues, benefit package adequacy, and socio-cultural factors as significant determinants
of the enrolment in a voluntary health insurance scheme, the A40, and the NSF. Conclusion: The pres-
ent study provides evidence on determinants of the enrolment in a voluntary health or social insurance
scheme that applicable to the Article 40 of Thai Social Security Act. Strategies should be developed with
consideration of those significant determinants to increase the coverage and sustainability of the scheme.
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Background and Rationale

any countries including Thailand have a

goal to extend the coverage of health
and social protection to various groups of popu-
lations, particularly informal workers. From 2015
to 2020, digital technology has enormously af-
fected employments and social change globally."’
It has posed many challenges to governments
to find effective strategies and adapt rapidly
to secure the economic growth, sustainability,
health, social, and environmental developments.
It is best to find significant factors that will help
the governments systematically assess the actual

situations, develop, and implement policies and

strategies to include disadvantaged populations.
Studies across the world have tried to find out
what factors might be significantly associated with
enrolment and renewal of voluntary health or
social insurance schemes among hard-to-reach
populations. There seems to be similarities and
differences depending on countries and areas of
studies. It is always useful to learn experiences
from existing studies and what is already known
and how things have been done.

In Thailand, between 2015 and September
2020, approximately 1.2 million informal workers
had registered as social security contributors under

Article 40 (Ad0) of the Social Security Act. By the

G
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end of September 2020, there were 3,437,629
contributors under Article 40%, accounting around
17 percent of the total informal workers of 20.4
million.”” Of about 17 million informal workers
who were not contributors under Article 40, there
might be many who were hard to reach popu-
lations and struggling with uncertain economic,
health, and social situations, but were in need of
social protection.

For Thailand, it is important to gain a com-
prehensive understanding of impact of various
factors that may have influenced the enrolment
and renewal decisions for health or social in-
surance schemes. The systematic evaluation of
relevant variables would help the nation improve
the coverage of voluntary social security scheme
continuously and efficiently. The purpose of this
review was to develop a conceptual framework
of empirical factors that were related to the
enrolment and renewal of voluntary health and
social insurance schemes with support of rigorous

scientific research findings.

Methodology

Search Strategy

Search terms were used to find studies that
identified factors related to enrolment and renew-
al of voluntary or national social insurance. The
search was limited to a 6 year period between
2015 and 2020 as this period was thought to
cause technological disruption and have impact
on population employments.” Studies with free

full texts were included. The following search

terms were used to first find relevant studies on

» o«

Google Scholar; “social insurance”, “social security
scheme”, “enrolment”, “determinant”, “factor”.
Similar articles were then traced on PubMed. A
list of similar studies was created. A supplemen-
tal search was then conducted on Thai Journals
Online [ThaiJo] and Thailand Library Integrated

System [Thailis] to retrieve more studies in Thai.

Study Eligibility

Al studies in the list were analyzed for their
relevance to the purpose of this study. Studies
that aimed to identify factors associated to en-
rolment or renewal of social insurance, health
insurance, voluntary social security scheme (VSSS),
or national saving fund (NSF), or aimed to test
relationships among factors and uptake or com-
pliance of social insurance and were written in
English and Thai were included for the analysis.
Studies excluded were qualitative studies, policy
analysis, conference proceedings, study protocols,
guidelines, handbooks, non—peer reviews, editorial

works.

Study Selection and Data Extraction

Atotal of 57 studies were listed from PubMed.
313 Thai research and thesis papers were added
to the list, totaling 370 studies. The abstracts of
370 studies were reviewed independently by
authors on the above-mentioned inclusion and
exclusion criteria. 360 studies were excluded
leaving 10 studies for further reviews with their
full texts. Two authors (S.K. and N.S.) reviewed the

full-texts and extracted data. They also compared

G)
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and discussed the key findings and relevant data

to resolve discrepancies between reviewers.

Quality Assessment

We used the Joanna Briggs Institution’s
checklist to assess the quality of the included
studies.” The checklist comprises questions that
authors of cross-sectional studies should answer
to assure trustworthiness, relevance and results of
their published studies. Each study in this review
was assessed based on seven items; description
of inclusion criteria, study characteristic, standard
criteria used for measurement of the condition,
identification of confounders, strategies for ad-
dressing confounding factors, valid and reliable
measurement of outcome, and statistical tech-
niques. Studies were given a score of 1 for items
that had a clear description, and a score of 0 for
those did not describe the relevant topics clearly.
With a total score of seven points, a higher total
score referred to a higher quality. Studies with
less than 3 points were rated as low quality, 3 to
4 as medium quality, and from 5 and above as
high quality. These quality findings were used to
discuss methodological strengths and weaknesses

of the included studies.

Results

Overview of Studies

Ten studies were included for analysis, ac-
cording to the checklist, one study was classified as
medium quality, 9 were classified as high quality.

The items with less discussion included the valid

and reliable measurement of outcome (n = 5),
identification of confounders (n = 3) and strategies
for addressing confounding factors (n = 3). (Table
1)

Seven of ten studies came from lower-middle
income countries including Bangladesh (n = 2),**
Ghana (n = 1), Kenya (n = 2),*” and Nepal (n =
1)."” There were two studies from a low income

(11,12

country (Ethiopia, n = 2) ' From the search for

Thai studies, two studies had met the criteria.">'?
Thailand is among countries of upper-middle
income economy."” Of the eight foreign studies,
there was one study analyzing the data collected
in 2015,” four studies in 2016,%"*'Ytwo studies in
2017,"°"? and one study in 2018.” For the two Thai
studies, one used the data collected in 20151
and another one in 2016."?

Cross-sectional study design was employed
in most studies (n = 9), one study from Bangla-
desh® analyzed secondary data from the real-time
management information system (MIS) of the
scheme. All foreign studies aimed to identify fac-
tors associated to enrolment in health insurance
schemes (HIS), one study from Thailand examined
differences in attitude towards persistence in A40

among insured respondents,*”

another study from
Thailand identified factors related to decision to
save money in the NSF. The sample sizes ranged
between 331 to 25,513 households. (Table 2)
Four foreign studies presented the associ-
ations between sample characteristics and the
enrolment in the HIS with multivariate logistic

regression on the odds of enrolment in the HIS.*"*?

Three studies used univariate logistic regression.®*'”




215a1SIVYUS:UUAISISTUTY Uil 15 AU 2 wuwieu-Aguien 2564

Table 1 Quality assessments of studies

Reference Description Description Standard  Identification Strategies  Valid and  Statistical Overall
of of study criteria of for reliable analysis quality
inclusion characteristic  used for  confounders addressing measurement
criteria measurement confounding of outcome
of the factors
condition

Atnafu DD. et al. (2018) ** 1 1 1 0 0 1 1 High
Ghimire P. et al (2019) ™ 1 1 1 1 1 1 1 High
Igbal M. et al. (2017) © 1 1 1 1 1 0 1 High
Mahmood SS. et al. (2018) 1 1 1 1 1 0 1 High
Mirach TH. et al. (2019) "? 1 1 1 1 1 1 1 High
Oraro T. and Wyss K. (2018)® 1 1 1 1 1 0 1 High
Otieno PO. et al. (2019) ® 1 1 1 1 1 1 1 High
Seddoh A. and Sataru F. 1 1 1 1 1 0 1 High
(2018) ?
Thamviriyavong P. (2018)"” 1 1 1 0 0 0 1 Medium
Preecha R. and Lakkanawanit 1 1 1 0 0 1 1 High
P. (2018) **

An Ethiopia study” performed two-sample t-tests
and Pearson’s chi-square test. One Thai study "
employed two-sample t-tests and one-way
ANOVA and another Thai study " used Pearson’s
chi-square test to test the association of sample
characteristics with decisions in the NSF. (Table 3)

Determinants of Enrolment

The studies included in this review found
significant determinants of the enrolment in the
HIS, A40, and NSF described below.

Demographic Factors

Two studies” reported gender was signifi-
cantly associated with the enrolment in the HIS

and one™ with the NSF. Among these, two'*¥

reported that females were more likely to enroll in
the HIS and save money in the NSF while another
study® found a negative effect of females on the
enrolment in the HIS.

There was only one study "” showing a posi-
tive association between privileged ethnic groups
and the enrolment in the HIS.

Age was reported in one Ghana™ and two Thai
studies™*'” to positively affect the enrolment in
the HIS, persistence in AdQ, and decisions in the
NSF.

A significant association between marital
status was reported in one study from Ethiopia™”

and in two Thai studies.®*'?

(11,12

Only the studies from Ethiopia""'? found

family size as a significant determinant of the

(D)
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Table 2 Study characteristics and main findings

Reference

Study purpose

Setting/Sample

Year of data
collection

Outcome measures

Main findings

Atnafu DD. et al.
2018)""

To identify differences in
enrolment in community-based
health insurance (CBHI) scheme
and to describe the link between
CBHI enrolment and healthcare
utilization in the rural
communities of Achefer District.

A rural community of South
Achefer District, Ethiopia
594 households

Response rate = 91.1%,
297 households = insured

2016

Utilization of healthcare
community-based health
insurance enrolment

Educational status;

unable to read and write (proportion
difference between insured vs. uninsured = -
9.78 percentage points, p=0.013)

able to read and write (proportion difference
between insured vs. uninsured = 5.74
percentage points, p=0.034)

Family size;

fewer than 5 members (proportion difference
= -10.76 percentage points, p=0.008)
Occupation;

farmer (proportion difference = - 3.68
percentage points, p=0.019)

merchant (proportion difference = 6.04
percentage points, p=0.01)

housewife (proportion difference =-2.35
percentage points, p=0.019)

Marital status;

married (proportion difference = 13.12
percentage points, p=<0.001)

Perceived quality of care;

low (proportion difference = 9.06 percentage
points, p = 0.025)

high (proportion difference = -15.52 percentage
points, p=<0.001)

very high (proportion difference = 4.34
percentage points, p=0.02)

First Choice of place for treatment during
illness;

health institute (proportion difference=19.53
percentage points, p=<0.001)

Health care cost of a recent treatment;

<500 birr (proportion difference =-27.28
percentage points, p<0.001)

Ghimire P. et al
(2019) "

To identify the factors associated
with enrolment of households in
the National Health Insurance
Program (NHIP) to ensure
equitable and universal access to
healthcare by all Nepalese
citizens.

Interviews took place in 2
municipalities of Ilam district.
570 households of equal
numbers of NHIP enrolled and
non-enrolled households.

The mean age = 41.8 (+ 13.5)
87.4% were headed by males.
35.3 % of household heads had
completed their secondary level
education

2017

Enrolment in the NHIP

Increased odds

Higher incorne (OR™ = 4.08, 95%CI"”=2.15-
7.72)

Privileged ethnic groups (OR = 1.7, 95%Cl =
1.18-2.48)

Ilness experience in 3 months preceding the
survey (OR = 1.51, 95%Cl = 1.04-2.19)
compared to none

At least one of the members was chronically
ill (OR =1.84, 95%C| = 1.23-2.73) compared to
none

Igbal M. et al.
o17)®

To explore the determinants of
membership renewal in voluntary

micro health insurance schemes

Data from the real-time
management information system
(MIS) of the scheme in Chakaria,
Bangladesh

76 villages with 25,513
households

2015

Membership renewal

For outpatients only

Increased odds:

Frequency of visit to VHP/other selected
health facilities

1-4 times (OR =2.1)

5-8 times (OR =6.4)

9+ times (OR =14.1) compared to zero visit
Educational qualification (years of schooling) of
household head

11 + years of schooling (OR = 1.9) compared to
no formal education

Amount of benefit received against healthcare
expenditure > 1205 BDT (OR = 2.2) compared
to zero BDT

®
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Table 2 Study characteristics and main findings (continued)

Reference

Study purpose

Setting/Sample

Year of data
collection

Outcome measures

Main findings

Mahmood SS.
(2018)"

et al.

To identify factors influencing
people from low-resource
settings in micro health insurance
schemes (MHI)

Chakaria, Bangladesh.
1956 households interviewed,
50.4% were enrollees and 49.6%

were non enrollees.

2016

Uptake of health

insurance scheme

Increased odds:

Households with the main income earner
having 10+ years of schooling (aOR(C): 1.9,
95%Cl = 1.2-2.9) compared to none

Having financial literacy (aOR = 1.5, 95%Cl =
1.2-1.8)

Being a public/private service holder (aOR =
1.6, 95%Cl =1.1-2.4) compared to farmers
Membership in development programs of non
- governmental organizations (@OR = 1.3, 95%Cl|
1.0-1.5)

Presence of chronic illness in household (aOR
=1.5,95%Cl = 1.2-1.8)

Households living closer to health centers
(aOR = 2.1, 95%Cl= 1.6-2.7) compared to
those living further away

Mirach TH. et al.

2019)

To assess factors that determine
decisions to join the community
based health insurance (CBHI) in

West Gojjam zone, Ethiopia

13 rural districts and 5 town
administrations in West Gojjam
zone

690 household heads
response rate = 97%

89.7% = male

Mean age = 45.4 (+ 12.09)

2017

CBHI enrollment decision

Increased odds:

Family size (aOR =1.17, 95%Cl = 1.02 -1.35)
wealth; very rich (@OR = 3.62; 95%Cl = 1.67—
7.83) compared to poorest

Existing chronic disease (aOR = 3.42, 95%Cl|
=1.89- 6.19)

Scheme benefit package adequacy (aOR =
2.17, 95%Cl =1.20 -3.93)

Health service quality at medium (aOR =3.20,
95%Cl= 1.98- 5.15)

Health service quality at good (aOR = 3.69,
95%Cl =1.77 -7.69) compared to poor quality
Good CBHI awareness (aOR = 4.90, 95%Cl=1.65
- 14.4) compared to poor awareness
Community solidarity at medium (aOR = 3.02,
95%Cl = 1.17 - 2.60) compared to poor
solidarity

Decreased odds:

Good health status (aOR = 0.380, 95%Cl= 0.179
- 0.805) compared to poor health status

Oraro T. and
Wyss K. (2018

®
)

To estimate how rotating savings
and credit associations (ROSCA)
membership influences the
determinants of voluntary
national health insurance (NHI)
enrolment.

444 households in Kisumu City,
Kenya, self-administered with a
tablet between July and August
2016

29% of ROSCA households and
23% of non-ROSCA households
were voluntarily enrolled into the
NHI

2016

NHI enrolment

Increased odds:

Being educated to at least secondary school
level (OR = 1.80, 95%Cl =1.05-3.11 for ROSCA
members, and OR = 3.23, 95%Cl =1.47-7.08 for
non-ROSCA members) compared to primary or
less

Wealth; rich (OR = 2.81, 95%Cl = 1.38-5.73)
compared to poorest

Decreased odds:

Non ROSCA who were self-employed (OR =
0.25, 95%Cl = 0.11-0.57) compared to paid
employment

Non ROSCA who were female (OR = 0.29,
95%Cl =0.11-0.79)

Daily/hourly pay (OR =0.20, 95%Cl= 0.07-0.53)
Task-based payment (OR =0.15, 95%Cl= 0.05—
0.44)

Business profits (OR= 0.32, 95%Cl= 0.11-0.95)
Compared to fixed salary

®
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Table 2 Study characteristics and main findings (continued)

Lakkanawanit P.
(2018) "

save money in the National
Savings Fund 2) degree of
motivation factors and 3) degree
of knowledge factors and 4)
relationship of personal,
motivation, and knowledge
factors to decision-making to save
money in the National Savings
Fund

District, Nakhon Si Thammarat
province, Thailand.

The majority was female, aged
35-49 years, married, had 1-2
dependent family members,
graduated from a bachelor
degree, were sellers, and had
incomes lower than 10,000 baht.
50 % = decided to save money in|

the National Savings Fund

Reference Study purpose Setting/Sample Year of data Outcome measures Main findings
collection
Otieno PO. et al. To determine the prevalence of Viwandani slums (Nairobi, Kenya) 2018 Enrolment in a health Increased odds:
(2019) © health insurance and associated 300 respondents insurance program Tertiary education (aOR= 3.8, 95%Cl =1.34 -
factors among households in 51.7% = male 10.72) compared to no education
urban slum settings in Nairobi, 48.3%= female Satisfied with the procedure of care (aOR=
Kenya 44% = between 30 and 44 years 4.55, 95%Cl =1.7 - 12.1) compared to not
57% = married or living together satisfied
Self-reported illness in the past 12 months at
least one case (aOR = 2.57, 95%C| = 0.31 —
1.23) compared to none.
Decreased odds:
Casual workers (aOR =0.12, 95%Cl= 0.06 - 0.27)
Unemployed (aOR = 0.19, 95%Cl= 0.08 - 0.42)
Traders (aOR = 0.16, 95%CI=0.06 - 0.44)
compared to those formally employed
No satisfied with the cost of care (aOR=0.39,
95%Cl= 0.20 - 0.78)
Good health status perceived (@OR =
0.62, 95%Cl= 1.17 - 5.66) compared to poor one
Seddoh To examine the effects of Ashaiman and Adaklu, Ghana 2016 NHIS enrolment Increased odds:
A. and Sataru F. demographic factors on 625 respondents Age group of 61 and above (aOR = 2.97,
(2018) o enrolment onto the National 56 % = female. 95%Cl= 1.23-7.16) compared to 21 - 40 years
Health Insurance Scheme (NHIS) 56.6% = 21-40 years. Female (aOR = 2.73, 95%C| = 1.76 - 4.24)
30% = educated to the Junior Education of tertiary (@OR = 5.26, 95%Cl =
High School level. 1.28-21.58)
26.7% = trading occupation. Education of postgraduate (aOR = 4.14, 95%Cl|
79 % = have ever enrolled onto = 1.02-16.85) compared to none
the NHIS
Thamviriyavong P. To study the attitude towards the | 331 voluntary insured persons 2016 Attitude towards the Age 50 years and above showed more positive
(2018)"” persistence of the voluntary (Article 40) of Social Security persistence in the social attitude towards persistence in A40 compared
insured persons (Article 40) and Office, Pathumthani province, security act's Article 40 to age 31-40 years
the persistence of the voluntary Thailand Widows and married insurers reported more
insured persons (Article 40) Averaged age = 38.91 years positive attitude than those divorced
the majority was female, married, Insurers with a bachelor degree had more
had a bachelor degree, were in positive attitude than those with secondary
an income range between 8001- school
14000 Thai baht. Insurers with income range 14,001-20,000
baht/month showed more positive attitude
than those with less than 8,000 baht/month
Insurers who were self-employed, daily/hourly
paid, and sellers reported more positive
attitude than farmers
Preecha R. and To study 1) decision-making to 400 informal workers in Muang 2015 Decision to save money | More females decided to save money in the

in the National Savings
Fund

fund than males (58.8 vs. 32.33, p<0.000)
Those aged 35-49 years decided to save
money in the fund the most (64.79%),
followed by 50-59 years (61.98%) (p<0.000)
Widows/divorced workers decided to save
money in the fund than single and married
workers (59.09 vs. 31.65 and 55.21%,
respectively, p=0.003)

Those having 3-4 dependent family members
decided to save money the most (70.77%)
followed by 1-2 members (55.21%) (p<0.000)
Workers with a diploma degree decided to
save money the most (81.63%) followed by
secondary school degree (58.82%) (p=<0.000)
Salers decided to save money the most
(71.15%) followed by farmers (47.06%)
(p<0.000)

Those with an income between 40,001-50,000
Thai baht decided to save money the most
(100%) followed by 20,001-30,000 baht
(62.34%) (p=0.001)

Other factors included objectives of saving,
persons who approached and introduced the
fund to them, tax-benefits.

®



e

712 INYIFU-NYUITN 2564

21Sa1SIVYUS:UUAISISNUTY

Table 3 Determinants of enrolment in the health insurance scheme, persistence in A40, and decisions to save money in the NSF

Determinants References
Igbal M. Mahmood Atnafu DD. Mirach TH. Seddoh Oraro T. Otieno PO. Ghimire Thamviriyavong Preecha R. and
etal 2017”7 | SS etal | etal (2018) | etal (2019) | A and Sataru and etal (2019) |etal(2019) | P.(2018)" Lakkanawanit P.
2018) © an 12 F.(2018) @ Wyss K © (10) (2018)“‘”
(2018)

Country | Bangladesh | Bangladesh Ethiopia Ethiopia Ghana Kenya Kenya Nepal Thailand Thailand
Outcome | HIS” HIS sl CBHI NHis NHIS HIS NHIS Attitude towards | Decision to save
measures | Membership | enrolment enrolment enrollment | enrolment enrolment Enrolment Enrolment | the persistence money in the

renewal in A20" NSF®
Statistical tests | Univariate Multivariate Independent | Multivariate | Multivariate Univariate Multivariate Univariate Independent t- Pearson’s chi-
logistic logistic t-test and logistic logistic logistic logistic logistic test and One- square
regression regression Pearson’s regression regression regression regression regression way ANOVA
chi-square
Demographic
factors

Sex Increased Decreased More females
odds odds decided
(female , (female,
aor” = 273) | 0R” = 029)

Ethnic group Increased

odds
(Privileged
ethnic
group, OR
=1.7)

Age Increased Positive attitude | Most in 35-49
odds (age 61 years followed by
and up, aOR 50-59 years
=2.97)

Marital status More Widows/married | More in
insurers in had more widows/divorced
married positive attitude | than single
workers than divorced

Family size Fewer Increased
insurers in odds
families with | (aOR =1.17)
fewer than 5
members
Education | Increased Increased More Increased Increased Increased More in diploma
odds odds insurers in odds odds odds degree than
(OR =1.9) (@OR =1.9) those were (aOR = 5.26) (OR=1.80) | (@OR =3.8) secondary
able to read education
and write
Occupation Increased Fewer Decreased Decreased Self-employed Most in sellers
odds insurers in odds in odds in insurers had followed by
(being a farmers and daily/hourly | causal, more attitude farmers
public/private | housewives paid/task- unemployed, than farmers
service More based and traders
holder, aOR = | insurers in workers
1.6) merchants groups
Income Increased Increased Increased Positive attitude | More in those
odds odds odds with higher
(aOR = 3.62) (OR = 2.81) (OR = 4.08) incomes
Knowledge and
nderstanding of
the scheme
Financial literacy Increased
odds
(aOR =1.5)

®
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Table 3 Determinants of enrolment in the health insurance scheme, persistence in Ad0, and decisions to save money in the NSF (continued)

Determinants References
Igbal M. Mahmood Atnafu DD. Mirach TH. Seddoh Oraro T. Otieno PO. Ghimire | Thamviriyavong Preecha R. and
etal 20177 | SS. etal. etal. (2018) | etal. (2019) | A. and Sataru and etal. (2019) | etal.(2019) P. (2018) @ Lakkanawanit P.
2018) © an (12) F.(2018) @ Wyss K. © 10) (2018)(14)
(2018)
Awareness Increased
odds
(aOR =
4.90)
Understanding of Positive
objectives association
Quality of
services
Perceived More in Increased Increased
quality of care those odds odds
perceiving (aOR = (aOR = 4.55)
low quality | 3.69)
First Choice of More
place for insurers in
treatment Health
institute
Health care cost Fewer
of a recent insurers in
treatment those who
had a health
care
cost<500
birr
Distance Increased
to health center odds
(Closer
distance, aOR
=21)
Health issues
Existing chronic Increased Increased Increased
disease odds odds odds
(@OR = (@OR = 2.57) (OR = 1.51)
3.42)
Presence of Increased Increased
chronic illness in odds odds
household (aOR = 1.5) (OR = 1.84)
Frequency of visit | Increased
to health facilities | odds
(OR=21)
Good health Decreased Decreased
status odds odds
(aOR = (aOR = 0.62)
0.38)
Dependent family Most in those
members with 3-4
dependent
members
Benefit package | Increased Increased Increased Tax-benefits
adequacy | odds odds odds showed a positive
(OR =2.2) (aOR = (not satisfied association
2.17) decreased
odds
[aOR=0.39])

®
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Table 3 Determinants of enrolment in the health insurance scheme, persistence in Ad0, and decisions to save money in the NSF (continued)

Determinants References
Igbal M. Mahmood Atnafu DD. Mirach TH. Seddoh Oraro T. Otieno PO. Ghimire Thamviriyavong Preecha R. and
etal 2017 | ss. etal | etal (2018) | etal (2019) | A and Sataru and etal (2019) | etal(2019) | P.(2018)"" Lakkanawanit P.
2018)© an 12 £ 2018) " Wyss K. © (10) 2018)™
(2018)
Socio-cultural
factors
Membership in Increased
voluntary odds
groups/programs (aOR = 1.3)
Community Increased
solidarity oods
(aOR = 3.02
Persons who Positive
approached and association
introduced the
scheme

@ HIS = Health insurance scheme, © CBHI = Community based health insurance, © NHIS = National health insurance scheme, @ Ad0 = Social security act’s Article 40, (E)NSF = National Saving Fund,

® aOR = adjusted odds ratio, @ OR = odds ratio

enrolment in the HIS. Those who lived in a larger
family were more inclined to enroll in the HIS than

those living in a smaller one.

Educational Status

(5-9,11) 14)

Six foreign studies and one Thai study'
reported that education was a significant deter-
minant of the enrolment in the HIS and decision
to save money in the NSF. These seven studies
found that those with a higher education level
were more likely to enroll in the HIS than their

counterparts.

Occupation

6,8,9,11)

Four foreign studies' and two Thai

studies!***?

reported occupation as a significant
determinant of the enrolment in the HIS, A40,
and NSF. It seems that those who engaged in
formal works or employments enrolled more in
the HIS, A40, and NSF in comparison with those
in casual works, doing daily or hourly paid tasks

and agricultural sector.

Figure 1 Conceptual framework of empirical factors re-
lated to enrolment in a voluntary social security
scheme (VSSS)

Income

Income was reported in five studies®" "

to positively affect the enrolment in the HIS, A40, and
NSF.
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Knowledge and Understanding of the Scheme

One study® found a positive association
between financial literacy and the enrolment
in the HIS. One study from Ethiopia’? reported
awareness of the scheme as a positively significant
determinant of the enrolment in the HIS. Under-
standing the objectives of the NSF was shown in a
Thai study"” to positively associate with decision

to save money in the NSF.

Quality of Services

Perceived quality of care was reported in

#1172 +0 be a significant determinant

three studies'
in the enrolment in the HIS. One study"” found
first choice of place for treatment to affect the
decision to enroll in the HIS. Those who chose
public health institutes as their first choice for
treatment enrolled more in the HIS than those
who chose other types such as private clinics or
hospitals."”

Health care cost of a recent treatment was
another significant determinant of the enrolment
in the HIS as shown in one study from Ethiopia."”
Another study® found that closer distances to
health centers positively affected the enrolment

in the HIS.

Health Issues

Existence of chronic diseases was reported in

219 to be a significant determinant

three studies
of the enrolment in HIS. Existing chronic diseases
increased the odds of enrolment in the HIS. Two
studies, one from Bangladesh and one from Nepal,

found presence of chronic illness in households

had a positive association on the enrolment in
the HIS.

Frequency of visit to health facilities, a sig-
nificant factor that was positively associated with
the enrolment in the HIS as reported by the study
from Bangladesh.”

Number of dependent family members was
also found to be a significant factor of decisions to
save money in the NSF. The study from Thailand“”
found that workers having 3-4 dependents were
more inclined to save money in the NSF.

12 found similar effects of good

Two studies'
health status on the enrolment in the HIS. Good
health status tended to negatively affect the en-

rolment.

Benefit Package Adequacy

G212 and one Thai

Three foreign studies
study"” reported benefit package adequacy as
a positively significant factor of the enrolment in

the HIS and NSF.

Socio-Cultural Factors

The study from Bangladesh® showed that
being a member in a voluntary group or program
had a positive effect on the enrolment in the
HIS. Another study from Ethiopia*? found that
community solidarity played a significant role in
determining the enrolment of the HIS. One Thai
study” found a positive effect of persons who
approached the participants and introduced the
NSF to them on decisions to save money in the
NSF.
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Discussion

This study aimed to review existing studies
between 2015-2020 that identified significant
factors associated with the enrolment in a vol-
untary health or social insurance scheme during
the technological disruption period in which many
people’s employment status changed rapidly."”
The findings would pave ways for further studies
and analysis of available data for identifying target
groups for developing policies and strategies to
extend the coverage, relevant supportive systems,
and monitoring and evaluating systems in Thailand
or elsewhere.

According to the studies included in this
review, there were many pieces of empirical ev-
idence that demographic factors, education, oc-
cupation, income, knowledge and understanding
of the scheme, quality of services, health issues,
benefit package adequacy, and socio-cultural
factors were significant determinants of the en-
rolment in a voluntary health insurance scheme,
A40, and NSF, which can be applied for developing
effective strategies to extend the A40 coverage
into workers who are not eligible for the Article

33 of Social Security Act (for formal employment).

Demographic Factors

Sex, ethnic group, age, marital status, and
family size were reported as significant demo-
graphic factors of the enrolment in the HIS.

The available evidence was mixed regarding
association between sex and enrolment in a HIS.
While two out of three studies included in this

review reported that females were more likely to

enroll in the HIS which are in line with previous

studies,"*?

another study in Kenya had shown
that females were less likely to enroll in the HIS
similar to some previous studies as well.”**” The
other seven studies in this review reported no
significant association in enrolment in the HIS male
and female participants as found in some previous
studies.”"*”

For those observations in which women
were more likely to enroll in the HIS, it might
be explained by the fact that women and older
people are more self-health conscious, for this
case, resulting in enrolling in a health/social insur-
ance card. ""**” In contrast, the low percentage
of enrolment in the HIS among women in many
developing countries might relate not only to
lower economic status in households, but also to
lower education levels. Women in many devel-
oping countries were known to play major roles
in economic activities including farm work, other
household livelihood activities and community
management, but were poorer than their male
counterparts.”” Asset ownership, educational
and income levels remained low among women,
resulting in low female participation in voluntary

(26

programs and schemes.”” This might be explained
why females were less likely to enroll in the HIS
in Kenya.

People in more privileged ethnic groups were
more inclined to enroll in the HIS. This might be
explained by the fact that underprivileged ethnic
groups were more likely to be financially unstable
and have relatively less access to information

and services. Paying for enrolment into the social
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security schemes like the HIS might thus be too
difficult for them. Another explanation for this
finding is that richer and ethnically privileged
families might be better connected to the govern-
mental organizations and enrolled more in other
government programs and services. With greater
interactions, they might have better exposure to
insurance information and knowledge on how to
enroll."” A study about United States Medicaid
program showed that those enrolled in other
forms of government programs were more likely
to be registered in a health insurance scheme.””

Workers having larger family sizes were more
likely to enroll in the HIS than smaller ones. This
can possibly be explained by the huge financial
burden that large families faced at times of risk.
Additionally, when many members family lived
together in a single unit, they might share different
ideas for making good decisions, thus enrolling in
the HIS."”

Educational Status

Education not only enhanced informa-
tion-seeking behavior and understanding of gov-
ernment policies and programs but also enhanced
quality decision making.”” The influence of edu-
cation on enrolment in the HIS had been studied

16182829 Batter understanding

in previous studies.
of the concept of health/social insurance among
the educated group will improve informed deci-

sion-making.

Occupation

Those who engaged in formal works or em-

ployments enrolled more in the HIS, A40, and NSF
in comparison with those in casual work, daily or
hourly paid tasks and agricultural sector. This find-

€031 people who

ing is in line with earlier studies.
work in such informal conditions for example in
the agricultural sector have seasonal income and
thus their ability to pay fluctuates with income
flow. Another explanation is that the burden of
losing working time to go to the registration office

030 However,

presents a disincentive to enroll
those workers who wish to register under A40 can
do that via the website of the Social Security Office
and pay the contribution at contracted counter
services such as 7-11 shops that are located over

the countries.

Income

As income can determine the ability to pay,
the financial resource capacity of people and
affordability of the contribution fee was a first
concern to the enrollment.”” Those who were in
good socio-economic level would be in a better
position to enroll and pay the contribution than
their counterparts.

For A4Q, eligible people had to pay the
contribution to complete the registration. This
means that they sense the need for the social
protection and choose the contribution option
and benefits that fit their income levels. However,
only 30 percent of the total insured persons under
A40 pay the monthly contribution.®” Thus, in this
case, income or poverty might not be a true
factor for the low enrolment. This argument has

two points.




21SANSIVEUS:UUAISISIUTY

U115 AUV 2 iNyIeU-UUIgU 2564

Firstly, ‘low income’ may not only be an
issue of lack of money but also lack of control
over personal life uncertainties. As a consequence,
people may wait until they need social protection
before registering in a voluntary social insurance.
This may lead to adverse selection effect.*****"
This was reported in a study in Ghana. The major-
ity (65.2 percent) of the richest respondents said
they could not renew their membership because
of poverty.”®

Secondly, the ‘no money to pay’ statement
may not refer directly to lack of money. It may be
a socially acceptable response.*” A critical analysis
in Ghana of the situation of some poor insurers
revealed that the household heads had the social
responsibility of caring for close relatives. The
poor (usually the men) also had dependent fam-
ily members to take care of such as their wives,
children and chronically ill relatives. As they had
low incomes, enrolling all these dependents
was impossible. The study reported that a cocoa
farmer and a father of six children (one above 18
years) and two dependents above 18 years did
not have enough money to pay for everybody so

he enrolled his wife and four children only.®®

Knowledge and Understanding of the Scheme

There was empirical evidence supporting
that sufficient financial literacy encouraged the
enrolment in the HIS. Financial literacy referred to
knowledge and understanding of individuals about
the concept of financial transaction, loss, savings
and interest.”’ The low rate of participation among

people with a low level of financial literacy might

also point to the lacking in the marketing/commu-
nication strategy of the scheme that needed more
educated or better financially literate people to
join.”’ However, the effect of financial literacy on
the enrolment in the VSSS is little known.
Awareness of the scheme was positively asso-
ciated significantly to the enrolment. This finding
is consistent with other studies.“”* Knowledge
and understanding of insurance objectives and the
functioning of the VSSS facilitated both enrolment
and contribution payment. It is clear that if there
is low literacy and lack of information related to
the VSSS among the community, there will be low

enrolment and renewal decisions.“”

Quality of Services

People who experienced good quality of
service while utilizing the benefit for example
sickness benefits were more likely to enroll in the
scheme which is in line with other studies.“****"
This can be explained by the quality of the ser-
vices or providers that the better the insured
perceive the more likely the insured would en-
roll or pay the contribution. That is because the
primary objective of joining the scheme is to get
hish quality health service and social protection
at affordable costs. Quality of services at public
facilities such as client reception (availability of
service providers, waiting time, respect and con-
sideration displayed by personnel), rapidity of
procedures are strong factors for membership.
“¥ Satisfaction with services is a key determinant
of client’s behavioral intention to have health/

social insurance coverage. Previous studies have
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shown that client satisfaction with the quality of
service is correlated with enrolment in a health
insurance program.*="

Those who chose public facilities as their first
choice of place for treatment were more likely
to enroll in the HIS in Kenya."" A possible expla-
nation for this observation is the fact that public
provision of primary healthcare services in Kenya
was subsidized. The majority of insured people
sought care in these facilities.””

Also in Thailand, the primary health care
services are subsidized, everyone is entitled to
approach the local primary health care units for
which their rights are recognized. People regard-
less of their membership of A40 who are resided
close to a public health care facility have to seek
care in health care facilities that are close to their
homes first. However, the effect of the distance of
public health care facilities should not be ruled

out. There are people who live in a far distance

for example ethnic groups who live in hilly areas.

Health Issues

Those who reported good health status
were less likely to enroll in the HIS. This finding
is in agreement with earlier studies.”**” A likely
explanation for this is that workers who per-
ceive themselves as healthy tend to skip out on
health insurance to meet the cost of other basic
needs.®**”

People with sick members were willing to
enroll in a HIS which is supported by the finding
of a previous study.”® A possible explanation is

that people with poor health and chronic illnesses

had greater perceived risk for care seeking and
strongly needed to join the scheme.*®

For the observed significant association be-
tween existence of chronic disease and enrolment
in the HIS, it indicates the possibility of adverse
selection might have taken place in a voluntary
health or social insurance scheme. Adverse selec-
tion results when high-risk or sick individuals enroll
more in the health/social insurance schemes com-
pared to low-risk or healthy individuals. Adverse
selection may limit potential for cross-subsidies
and can affect the sustainability and financial via-
bility of the scheme through repeated unnecessary
use and higher risk group disproportionately joining
the scheme.®**”

VSSS such as A40 are vulnerable to adverse risk
selection which can lead to inadequate risk pool-
ing.”® However, voluntary schemes can raise funds
in the absence of widespread prepayment and
pooling. They can also recognize people with the
benefits of insurance and prepayment, although
they have a limited ability to cover a range of
services for those too poor to pay contributions.””
Adverse selection effects, nevertheless, need to

be explored for A40.

Benefit Package Adequacy

Benefit package was also significantly associat-
ed with the enrolment. This is similar to previous
findings."****” This could be attributed to the
direct benefits obtained from broadly defined ben-
efit packages; as the benefit package increased, the
insurers benefit increased. For example, including

a new service, more benefits, and less contribution
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amount positively influenced enrolment.*>*®

Socio—Cultural Factors

Those who were members of a voluntary
group or program were more inclined to enroll
in the HIS. This might have to do with group
solidarity and other benefits of joining the group.

For example in Bangladesh,®

joining a community
program gave the members more opportunities to
generate more incomes. This income generating
program gave the members access to additional
funds that they could use to pay for the contri-
bution fee. Additionally, involvement with such
programs also gave this group better exposure to
knowledge and information, which non-members
might not have access to or were not aware of. The
higher likelihood of voluntary groups members
joining the Chakaria health card scheme might
also be indicative of the in-built solidarity that the
members of such development programs shared.”
Previous studies had also found the success of HIS
schemes to rely on the level of social capital.***"

A study"? indicated that community solidarity
was a significant factor of the enrolment. This is in
line with other studies.”****” The decision to join
the scheme was high for individuals who perceived
the existence of good community solidarity. That
is, when there is a strong community solidarity,
individuals value not only their own benefits but
also that of community.“**¢?

Persons who approached and introduced the
scheme had a significant effect on the enrolment
decision in the NSF."¥ This is attributed to the

fact that community members might be more re-

sponding to messages from people of community
respect such as religious leaders.***”

Although community leaders were fre-
quently recommended in previous studies,***”
but in Thailand, community leaders might have
conflicts of interests in community based-social
funds. Community based-social funds were set up
by community inhabitants to financially protect
members in common social issues most needed
in particular communities.®” As the contribution
amount of such community—based social schemes
might be much lower than the one of A40 option
1 (70 baht/month), people in community might
be more likely to enroll and contribute to their

community based-social schemes than A40.

Study Strengths and Limitations

This study shows evidence—based factors that
were associated to the enrolment in voluntary
health or social insurance schemes in the new era
of technological disruption. The findings form an
empirical conceptual framework for future studies,
analysis of available data, or further developments
of policies, communication strategies and mon-
itoring and evaluation. Further studies need to
be carried out among people with significant de-
terminants to understand the factors that attract
people to join. At the same time, the behaviors of
those who did not join also needs to be studied
carefully to identify barriers to joining and paying
the contribution.

In terms of limitations, this study was
based on a search of three electronic databas-
es (PubMed, ThaiJo, and Thailis) and relevant
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websites, grey literature was not included. The
systematic approach used, however, was likely to
have captured relevant studies according to the
inclusion and exclusion criteria and also provided
an exemplar for future research relevant to the
more efficient implementation of A40 in Thai con-
text. Another remark is that most studies included
in this review were more related to enrolment in
a health insurance scheme rather than a social
security scheme. As these two schemes share
common purposes, that is to prevent catastrophic
expenditure due to health problems and improve
life security, but face similar issues, the findings
of this review can be applied for more efficient
and effective strategies for both health and social
security schemes for workers who are under A40.

Directions and strengths of determinants were
inconsistent among international and Thai stud-
ies. This shows the enrolment in the VSSS might
have been affected by the cultures, attitudes,
and the characteristics of the SSS of each country.
Therefore, it is highly encouraged to study the
responses to the enrolment among those with
significant factors by country. Moreover, some
studies used univariate logistic regression which
might have limited the ability to control for some
key confounders within their analysis. Regarding
the sample sizes of the included studies, the
effects of determinants could not be nationally
representative. The enrolment and the explan-
atory factors were thus associative rather than
causative within the context of each study. For
Thailand, more data from both quantitative and

qualitative study designs should be collected for

better development and successful implementa-
tion of strategies. An analysis of available data of
insurers under A40 to determine determinants of
contribution payment continuity might indicate

further qualitative studies.

Implications for Thai Social Security Act’s Ar-
ticle 40

The government should implement social
interventions targeting gender strategic needs that
empower both men and women to be equally
responsible for financial stability and equity.

More specific strategies should be developed
to target vulnerable groups who need social pro-
tection. One of effective actions to increase access
to information to vulnerable groups such as ethnic
groups, people with low financial literacy, is to
use plain language and local language via local
media, radio, television programs when promot-
ing the social security scheme benefits which is
more user-friendly. Portable local registration and
contribution collection services on site are well
convenient for those who have difficulties with
electronic registration and contribution payment
channels and live at far distances.”®

Improving access to education and introduc-
ing the principle of social protection in curricula in
rural areas should be a major policy intervention
that will transform most rural communities in both
short and long term.

There should be a risk assessment at the
times of registration. This is just to gain more
information for better risk management, adverse

selection reduction, benefit promotion, and
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scheme improvements. For example, in Rwanda,*”
individual account for income, household assets,
and ability to work were assessed. Other significant
determinants such as family size and presence of
chronic illness in the family can be added. This
will give more insights to promote an at least pre-
paid 3 month contribution payment in advance
for those at high risk with health issues to be el-
igible for the sickness benefit or consider sliding
scale premium (in which participants with higher
incomes pay a higher share of the total premium
cost). The latter has been tried in different parts of
the world in minimizing the financial risk resulting
from moral hazard and adverse selection.***”

For A4Q, associations between health issues and
enrolment and contribution payments should be
studied to assess the existing of adverse selection.

Matching premium collection time with the
income flow may encourage more of those en-
gaged in the agricultural sector to join and pay
the contribution.

The provision of good quality service should
be kept in mind in all steps of service processes.
The service providers should regularly be reflected
on the service quality and should be trained how
to provide the services that meet the needs and
limitations of the insurers.

Local governments and other community
stakeholders could play a significant role to raise
awareness, improve community trust and the
connectedness of people to government and

voluntary programs.

Conclusion

This study had collected many pieces of
evidence that identified significant determinants
of the enrolment in a voluntary health or social
insurance scheme which could be implied for Ar-
ticle 40 of the Social Security Act. We suggest that
strategies should be developed with consideration
of those significant determinants to increase the
coverage and sustainability of the scheme. But
for successful implementation of the strategies,
more qualitative studies need to be carried out
among people with significant determinants to
better understand the factors that attract people
to join. At the same time, the behaviors of those
who did not join also need to be studied care-
fully to identify barriers to joining and paying the

contribution.
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