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DEVELOPMENT OF INFORMATION TECHNOLOGY FOR THE REFERRAL
SYSTEM OF PRIMARY CARE UNITS IN KHON KAEN PROVINCE

*

Jagsan Loeiyood*, Suttisak Thammapon

ABSTRACT

This study was a research and development study aiming for development of
information technology for the referral system of primary care units in Khon Kaen Province. The
study was conducted in January-December 202 1. There were 6 steps in the development of
the prototype; 1. Gathering initial requests and analysing the problem; 2. Designing the system;
3. Testing the initial prototype; 4. Analysing more requests; 5. Applying the ready-to-use
prototype for implementation; and 6. Maintenance. A prototype for a referral system was then
designed and was implemented for trial in 17 health-promoting hospitals. It was improved and
implemented in 248 health-promoting hospitals. There was then a post-use random satisfaction
assessment of the sample group of 124 people. The qualitative data were analyzed by content
analysis. The quantitative data analysis comprises percent, means, standard deviation, and t-test.

The results of the study showed that the information technology for the primary care
units referral system was web applications connected to a server which containing referral data.
The referral data was structured according to the 43 files standard data set, related to referral
data of 10 files. The referral data was input to the Health Information System (HIS). The data
was transacted from the health-promoting hospitals to Khon Kaen provincial health office server
by replication. After the processing, the information would be shown to the main contractor
hospital. The referral data was able to be used promptly in real-time. The web applications
displayed format was responsive and showed significant referral data. Users could able to
access individual patient data by logging in with a username and password. The assessment
then a post-use satisfaction overall was at a high level. Comparing satisfaction of users in
health-promoting hospitals type PCU and type NPCU found no significant difference. (p-value
=0.120)

keywords: Information technology, Referral system, Primary care units, Satisfaction

*KHON KAEAN PROVINCIAL HEALTH OFFICE
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AUsTULANNL AR 404  0.36 3.91 046  0.122

Taasan 3.81 0.23 3.66 0.31 0.120

2198719 INBNUIGUAINTNTY NUIINE ALY UUAY 7 10 auUfl 2 e — Jguaen 2565



~ 211~

Y1500 (Discussions)
= o o omal o Py
mmﬂmmm“l‘mmmma‘ﬁmm@ga

wuusaNARdlaYds Replication Liagan

s =

wiaguInnsdgugiaagguass U

o o

o =< o v =
AnaninasaniiuAasinsingesnen

q

Fruteyaiuusnquiaennaeaiuwwg
=3 v ﬂldl a 3 Y 1
n1ansiivdesyalinqeanaainliinase

nsun i ldeuluniauds ngtingednm

'
¥ GLS/S/d k% ¥ =

UL A LIFITEVITIYNIUTIUABI ALWEN

a

= o b o 9 8 '
RN Al szudaaldans’ wansng

)

A nni1saniigrudeyagraindae
. dl v o Y
Blockchain 7lduannisnszansdutdioya
TdldgneasuaulnaauiilaaauLhen
Fruteyafinszanen N aIusing o i

nisdfudganuudntudAniaudunn

3 11,12

gudeya’" Gan1sdnanisgrudeyans 2

(% ¥ v

wWUUNTRAYRAB LANANNAUANNLFLNANT
Idau
N1IAIMUATATRYANINTFIUAIN

Thseaine 43 udnnnsgau dunisivun

]
a

nsavtgadayand1Anuinlinisuanilasu

al (7

1 a a

fayareanuaauinisilsed@nsnan
asnAaediLLuINIluRd N9
1 1 PR a o @ P o
asiadiloagniau adudesigadaa
NI uATaLAqululssIAUNNTEUIE
ANAZAINLAHNNTARANTTIOWNN g sie

a ° o % ¥
i‘qﬂ@ﬂ‘ﬂﬂ@@ﬁﬂﬁyﬂizﬂ'ﬂﬂﬁ'm 1RHAYAAR

1 -

dayanianisunng dayatseiuganan

fayannsaunndnua Uszdnganan

al Qo

Tuadm UsedAnsesm Usedmnisunen

2198719 INBNUIGUAINTNTY NUIINE ALY UUAY

TayanansianieiestiFing deya
Toyunia§uilasifasdasie uazdaya
nigRuAiNHINaudsa
miLL'&mmﬁ@HmLuu Responsive
nafuasuauiaeesudniy ey
wnzaniuuiaegUnsniauinging 7 it
saefugiinanivesldau aanndeaiunig
panuuLLAnavi U lose T a
Unsaffinainuans lfauisouanina

f
1 v 1 =3 4
ﬂ@%ﬁj@iﬂ’ﬂﬂ’]ﬂﬁ"ﬁﬂﬁqLL@%V"I?UGQ‘L&

Taigoyune ™ naslderuazaanauin i
Tdanuiiaauienalaninau’ sanases
AUNANSAN I ASIHNAIANNNENAIDEN
ldnudipnuianalalagsanetluseiug
=3 v I
AuNanelalna Nt 14 uag)
Tuszduge nFsunaumaunanela
Tnasanvesflimes Tu sw.an. 3uuy
PCU Az sw.an. 31wy NPCU WugIdl
AuANEguet 9 S Tad AN
aa Aﬂl = = = v 1 2
and WalfFaunasafiu wudn dnu
nisvn ld1ddseToad Haanuunnsineri
ateldad 1Aty eana Lilesnnsdesa
fiqe 989 sw.am. gUuuy NPCUiau
] ! ¥ 1R o B |

A9siapasnmn sw.an uanluiAsadng
naunirassalaadiulnnjazaiiunig
Tnel sW. 66, MAN® TIWANGINNAN T4,
suuun PCU Nassiadilaelieslssneunag

[N = o £ Y ‘#I
wildnaTngnraaandumag liauszuuie

AINAzAINIInLia lunsdesiailog

7 10 auUfl 2 e — Jguaen 2565



~212 ~

3 a

Aagf (Conclusions)
sruumalulatiansannadasiagilos
] a a a o
Mmﬂuimmguqm Hansuziii Web
. . = ¥ £
application Nimmmwmﬂ@uﬁmgﬁu

= o T =
Weanalunisinemeiied wanilagu

¥ 1

fayasrudianuaauInisiuguteys

nanalAEs Replication NM13uALINF3NEN

9

o

udayanqmnas uansuadeyandiAny

lunsdesiagiluunnaniugaenadasiy
ngldenuly sw.an. gUuuy PCU was
gUuuy NPCU n1sudnseantinanuy
Responsive Tdanulaasgnasamiiauuy
Real Time g lderudasnuianalalne

soneg lusTALg

JaLduaLuy (Recommendations)
1) walulatiansaumnagdsiagilos

, = o = = &
ﬂLLQEI‘LI?ﬂ’]ii‘&iﬂUﬂﬂNﬂﬂJiuﬂ’]?ﬁﬂ‘H’]u

a
'

vil1 Web application i TAseds1adana

a

¥ v

HIATTU uwanidaaudayasae

al

o))
B

[

Replication uanauadayagnAnylunisds
sanaanAaaenun1sldauly sn.an.
guuny PCU uazgtuuy NPCU ld9nuil
= ' o

Aarnfenalalaesanegluseaugs
arunsaid I i umiaeuinas gund
TinnumdagiEnig

2) nsAnmAfatuanilanudays

Y aa . . o v
A9¢8198 Replication Lﬂuﬂqi‘@ﬂﬂqi“ﬂﬂﬂgj@

2198719 INBNUIGUAINTNTY NUIINE ALY UUAY

wuusanAgud n1sUigeineisuy
% dl = ° £ o 1 E7Z20
gudayanqanaarinlitlszudnnldane
= o A a o 9
2NDINITR U AN AN T WU AR 1A
38 annsun ldUsuldlunnsuanidasw

Aa o I o
DHANNANBLSLAEINY

AnULBIAAINS (Body of knowledge)
nswaLnszuuwmalulagansauma
desiafaanitauinisdgunineiunn
dvanwgduuudsenaudoanigld
winTulatl Web service nuuagadasya
ANANARINT IE9Y NTuanilany
ﬁﬂﬁ;lj@ Angl Application Program Interface
(API) tansAneasaildinalulat Web
. . = ° Py >
application in13n1uunlasaaiiedaya
= 19 (% aa
NI U Lazuanidaaudeyasieds
Replication n19guatingeineg1udeya

rdl =
dunuusnAugnqnine

NRRANgINLUszNA (Acknowledgements)

v
a o =

Ul didudouniieand

a o

TAsen1s3saWmunszULLInTLfienis
ALANINERNLAUATUNITUNNET LAY
AN517URATIDEIIATUINAT UDUDLA Y
NnIneaededlud wazd11inaulaey

A Naviaywulsznnlunisdde

7 10 auUfl 2 e — Jguaen 2565



~213 ~

\AaNA15819849 (References)

1.

World Health Organization. Global
strategy on digital health 2020-2025.
Geneva,; 2021.

Columbus ML. The Evaluation and

Effectiveness of an Interdisciplinary
Course in Electronic Health Record
(EHR) Technology for Health and
Rehabilitation Professionals. Pennsylvania:
University of Pittsburgh; 2002.

Gandhi TK, Sittig DF, Franklin M,
Sussman AJ , Fairchild DG, Bates
DW. Communication breakdown in
the outpatient referral process. J Gen
Intern Med 2000; 15(4): 626-631.
World Health Organization. Management
of Health Facilities: Referral Systems.
Geneva; 2014.

Mekthon S. Guidelines for Primary
Care Cluster. Nonthaburi:  The
Agricultural Cooperative Association
of Thailand; 2012. [in Thai].

Khon Kaen Provincial Public Health
Office. Summary report of supervisory
evaluation on Khon Kaen Public
Health service networking. Khon
Kaen: Klangnanatham; 2019. [in Thai].
Forrest CB, Glade GB, Baker AE,
Bocian A, Schrader von S, Starfield
B. Coordination of specialty referrals
with

and physician satisfaction

2198719 INBNUIGUAINTNTY NUIINE ALY UUAY

10.

11.

12.

13.

referral care. Arch Pediatr Adolesc
Med 2000; 154(5): 499-506.
Wager KA, Wickham Lee F, Glaser JP.

Managing Healthcare Information

Systems - A Practical Approach for
Health Care Executives. San Francisco,
CA: Jossey-Bass; 2005.
Larman C, Basili VR. lterative and
incremental developments: a brief
history. Computer 36(6): 47-56; 2003.
Best John W. Research is Education.
(3" ed). Englewod cliffs: N.J. Prentice-
Hall; 1977.

Omar A. M-Blocks (Medical Blocks):
A Blockchain Based Approach for
Patient Record Management Using
IBM  Hyperledger. Information
Technology Trends (ITT) 2019; 23(4):
24-31.

Dagher GG, Mohler J, Milojkovic M,
Marella PB. Ancile: Privacy-Preserving
Framework for Access Control and
Interoperability of Electronic Health
Records Using Blockchain Technology.
Sustainable Cities and Society 2018;
39(2): 283-297.

Warren J. OpenHIE Interoperability
Layer Design. Information Security

and Collaboration National Conference.

USA; 2014.

7 10 auUfl 2 e — Jguaen 2565



~ 214 ~

14.Wang M. Personal Health Information 16.Growth A, Haslwanter D. Perceived
Management  System and s usability, attractive and intuitiveness
Application in Referral Management. of responsive mobile tourism websites:
IEEE Transaction on Information a user experience study. In Information
Technology in Biomedicine 2004; 8(3): and Communication Technologies in
287-296. Tourism 2015; 26(2): 593-606.

15.Webtise. Mobile & Responsive Web
Design and Development interaction.

Pearson Education; 2013.

2198719 INBNUIGUAINTNTY NUIINE ALY UUAY 7 10 auUfl 2 e — Jguaen 2565



	ตารางที่ 2 จำนวน ร้อยละ ค่าเฉลี่ย ส่วนเบี่ยงเบนมาตรฐานของกลุ่มตัวอย่างจำแนกตาม
	คุณลักษณะส่วนบุคคล

