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ABSTRACT
The universal coverage health policy of Thailand is a new arrival, one aimed to

provide primary care as a fundamental aspect of health service. The primary care unit (PCU) will
integrate health care, health promotion and disease prevention. The primary health care will join
hands as provider networks aimed to help patients get health services from Contracting Units for
Primary Care (CUP) more conveniently. This research is aimed for generating suitable zoning of
Contracting Units for Primary care service in Nakhonnayok province by employing data from 2008
from all concerned agencies. The data employed for this study covers average speed of each type
of transportation route, u-turn, transportation direction, waiting time of people in each CUP and
commuting time spent from each PCU to CUP. Geographical information system (GIS) Extension
Network was employed for analyzing and mapping time spent for each CUP accessibility.

The research findings show that time minimization for accessing each CUP can be
made possible through moving 10 PCUs to be under the responsibility of a new CUP. By
comparing the current method with the newly approved one, the findings reveal that time spent
accessing service varies between 0.06 mins to 7.10 mins. In addition, the ratio of medical doctors
and nurses per head of population has changed according to the newly approved system, but the

change is not greater than the current manpower.

KEY WORDS: GIS/ Contracting Units for Primary Care / Primary Care Unit/NETWORK
ANALYSIS

80 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

mﬂ%’nmﬁﬁ?uﬁqmmmsL%’ﬁﬂmﬁu?msﬁ’mﬁﬂw@: Tyausmalgugiilaomalszynald
FTVUYNATAUNA NIUANYT T IaUATUIEN

TIME DISTANCE MINIMIZATION CONTRACTING UNIT FOR PRIMARY CARE SERVICE
USING GEOGRAPHICAL INFORMATION SYSTEM: CASE STUDY NAKHONNAYOK

PROVINCE
AVWY AT 4837218 EGTI/M
M. ((nalu1agMIIANIILULAITAUING)

{ a a Jd o a ] 3
AATIUMINUS Y INATWUT 1Tuae 19N 39 Ph.D., S9ANTIY NHANA Ph.D.,

v o

a 4
IUUN UAANTUUN D.tech.Sc.

€

UNfnge
@ o I~ ] @ @
ulevnemsadnwantseiugunmdiunt Wuulewelvivesdsana nandsziuguamli
0o v W ~ Y N v Y 3 a ' o Y ~ o & ° Y A
anwdngnumsiivazldvmirousmsszaudu ugauSmsamnsn ouldunamiiewiedergsimrn

Ed
THuSmsuumauway Awsnemenna  msdaasuguam msaauguilesiulsa  uazmsluyquam

@ [l

A Y a ' o o A £ o A Y = ' a o A
ﬁfﬂuﬂifﬂiiﬁ‘ﬂiﬂqiijuﬂuﬁluaﬂym?ﬁ!ﬂiﬂmWﬂ ﬁlﬁmﬂfgﬁlﬂﬁﬂd 1uﬂ"|§!,61]1ﬂ\11’iu'3f]ﬂiﬂ1§1ui$ﬂﬂlﬂ§ﬂmqﬂﬂﬁn
Y

Vv
a Y @

Y < ao A s A o 1 & dgy a Y =
ﬂilulﬂ'ﬂEJ"I\TE'JﬂLi'JLLﬂglﬁiﬂgﬁll ﬂﬂuuﬂWua%ﬂullaﬂﬂﬂ LENA !W'E]ﬂWiﬂﬂL!UQWu'ﬂTﬂUﬁﬂWiﬂl@qﬂ”lilslﬂﬂ\'ifnﬁ

u a

vsmstumizegdygiuimsigugd Immnzauluswiaunsuen

gy

] v F v
Foyanldtoyaludl 2551 andssnmsan q uazdisan Taeldiledemiundneluasil
Idun anusundelumsiduniavesouuudazilszian, endusn AAmamsiAuse nmRsesuuTMIves

Usznwy f miegdyuimslgugll wagma@unenn anfowdeds miegdyausmslyugl e

gy o

o o a o [ 4 . .
sausmdeyansudauudniwnimsinszdinievieluTusunsulszgnd Geographical Information System

v o { a 7 a ' ' Vo a a
Extension Network Analyst %ﬂmuwuﬁuﬁmmmmﬁw ﬂﬁ!ﬁfﬁﬁ\‘]‘ﬂ‘iﬂﬁiulmﬂg’ﬂu]ﬂﬂﬁﬂli‘mﬂiﬂﬁﬂﬂfﬂﬂuﬂ

gy o

'
a o =

HAMSANEIMDI MIaanaIMssnamsusmstumiegdyanuimsdgugil ihldnaund

e

[

Y o a A ' ' a a Y A o ~ o Ao o ' o
VBINTVITUUINITN Wu]ﬂﬂﬁ Qﬂﬂﬁﬂ"lﬁﬂillﬂ“ll Tﬂﬂﬁﬂ\ulfﬂiﬂﬁﬂfnﬂ ADIUDUINY ﬂTﬂcﬂﬁQﬂﬂ@Qiu‘ﬂﬂﬂUu

o

o a

$uau 10 ue Ui mibegdyausmsdgughl Twi WenSeueudumsidhsuusms luilegiiuiuanise

o LR a

v v
= ' @ '

ANV WNDINTSVUTMIUANANTY Gaud 0.06 WA D 7.10 WIN  SATIVBWNNILAZNEIIAADNT

SuAnveulszng nlasunasly dalng liiudasiideidimuavesnszninassugy

80 11h




CONTENTS

ACKNOWLEDGEMENT
ABSTRACT (ENGLISH)
ABSTRACT (THAI)
LIST OF TABLES
LIST OF FIGURES
CHAPTER | INTRODUCTION
1.1 Background and Statement of the Problem
1.2 Objective of the study
1.3 Limitation
1.4 Scope of the Study
1.5 Expected Results
CHAPTER I LITERATURE REVIEW
2.1 Definition of Health Systems
2.2 Geographic Information System (GIS)
2.3 Network Analysis Using ArcGIS
2.4 Study Area
2.5 The Related Research
CHAPTERIII MATERIALSAND METHODS
3.1 Materids
3.2 Methods
CHAPTER IV RESULTS

4.1 Time spent of clients on accessing health service

4.2 Ratio estimation of doctor and nurse

4.3 Comparison on appropriate service

\Y

Page

viii

~N~ o o oo o~ b P P X

AW W WN R B R R R
W O P P O O©W © O W Kk

4.4 Comparison the CPU accessibility and ratio of doctor and nurse per

population

47



Vii

CONTENTS (cont.)

Page

CHAPTER YV DISCUSSION AND CONCLUSION 64
5.1 Discussion 64

5.2 Conclusion 65

5.3 Recommendation 66
REFERENCES 69
APPENDI X 71

BIOGRAPHY 80



LIST OF TABLES

Table

31

3.2

3.3

34

35

3.6

3.7

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

Secondary data and sources

Waiting time until receiving the service

Location of CUP in Nakhonnayok Province

Location of PCU in Nakhonnayok Province

National highway

Provincial highway

Local road or Rural road

The average time spent for accessing CUP Nakhonayok hospital for
the new approved system

The average time spent for accessing CUP Banna hospital for the new
approved system

The average time spent for accessing CUP Pak Phli hospital for the
new approved system

The average time spent for accessing CUP Ongkharak hospital for
the new approved system

the average time spent for accessing CUP HRH.Mahajakri Sirinthon
medical center for the new approved system

The average time spent for accessing CUP Roya Thai Army Medical
Department for the new approved system

The average time spent for accessing CUP Nakhonnayok hospital for
the current system

The average time spent for accessing CUP Banna hospital for the
current system

The average time spent for accessing CUP PakPhli hospital for the
current system

The average time spent for accessing CUP Ongkharak hospital for the

current system

viii

Page
21
22
22
23
25
25
26
31
32

32

33

36

37

40

40



LIST OF TABLES (cont.)

Table

4.11 The average time spent for accessing CUP HRH.Mahgakri Sirinthon
medical center for the current system

4.12 Number of Health Personal in Nakhonnayok province, identified by
GISin thefiscal year 2008

4.13 Number of population under responsibility of each PCU in
Nakhonnayok province

4.14 Theratio of doctor and nurse per head of population by comparing
between the current and the new approved systems

4.15 Time spending between the current CUP and the new CUP

4.16 Level of hospital and number of health personal per head of population
of each CUP in Nakhonnayok province

4.17 Level of hospital and ratio of medical doctor and nurse per
population population of each CUP in Nakhonnayok province,
compared between the current regulation and the new approved system
gained from the research

4.18 Comparison the CUP Nakhonnayok hospital between the current
system and the new approved

4.19 Comparison the CUP Banna hospital between the current system and
the new approved

4.20 Comparison the CUP Pak Phli hospital between the current system and
the new approved

4.21 Comparison the CUP Ongkharak hospital between the current system
and the new approved

4.22 Comparison the CUP HRH.Mahgjakri Sirinthon medical center
between the current system and the new approved

4.23 Compare the CUP Roya Thai Army Medical between the current
system and the new approved

Page

39

40

40

43
49

50

51

53

55

57

59

61

63



LI1ST OF FIGURES

Figure

2.1 Components of geographic information system

2.2 Thestudy Area, Nakhonnayok Province

2.3 Contracting Units for Primary Care in Nakhonnayok Province

2.4 Primary Care Units (PCU) in Nakhonnayok Province

3.1 Methodology framework diagram

3.2 Transportation and administrative boundaries in Nakhonnayok
Province

3.3 Attributes data of street route

4.1 Zoning analysis of appropriate health service areain
Nakhonnayok province

4.2 Current zoning of health service areain Nakhonnayok province

4.3 The average time spent for commuting from PCU to CUP between the
current system and the new approved

4.4 Theratio of doctor per population

4.5 Theratio of nurse per poppulation

4.6 Comparison the CPU accessibility and ratio of medical doctor and
nurse per popul ation between the current system and the new

4.7 Comparison the CUP Nakhonnayok hospital between the current
system and the new approved

4.8 Comparison the CUP Banna hospital between the current system and
the new approved

4.9 Comparison the CUP Pak phli hospital between the current system and
the new approved

4.10 Comparison the CUP Ongkharak hospital between the current system

and the new approved

Page
14
15
16

20

21
28

30

35

45

46

48

52

56

58



Xi

LIST OF FIGURES (cont.)

Figure Page
4.11 Comparison the between the CUP HRH.Mahg akri Sirinthon medical
center current system and the new approved 60

4.12 Comparison the between the CUP Roya Thai Army Medica
Department current system and the new approved 62



Fac. of Grad. Studies, Mahidol Univ. M@ech. of Info. Sys. Mang.) / 1

CHAPTER|
INTRODUCTION

This chapter covers the background and statenigmbblems, objectives,

limitation, scopes and expected results of thisassh.

1.1 Background and Statement of the Problem

The equality on accessing primary health care sefngi a main purpose of
the national health care system which should bdadoa for all, no matter whether
the patient aer rich or poor. The policy of hedtihall is supported by World Health
Organization (WHO) under the policy concept calféttalth for All by the Year
20007 [1]. This policy employs primary health cateategy to be the core value which
pays attention on two principles to 1) supportt@laccess needed health care service
and 2) protect any family from going bankrupt calem excessive burden of health
care expenditure[2]. The extension of the healtle cuarantee has been continually
done through two methods as 1) widen the health sarvice to cover all individuals
and 2) to widen the health care benefit and procol@venient ways for health care
accessibility. These two methods are practical wagsling the health care system
workably and effectively [3]. Public health policsydone based on Constitution of the
Kingdom of Thailand in 1997 which mentions that&tflai people have basic rights to
gain public health care from the government. Thetiee 52 of the Constitution
indicated that “All individuals have equal rights getting standard health care service
while those who are poor can get the proper healtk service provided by public
primary care unit and public hospital free of cledrd-urthermore, section 82 of the
Constitution mentioned that “the government musivigte standard effective health
care service for all” [4]. According to these sees shown in the Constitution, health
for all project (the 30 baht scheme) had been esedusased on the progressive health

support and systematic disease and illness preweatincepts. The 30 baht scheme is
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intended to provide health care system to all Peaple equally based on the idea that
the underprivileged and vulnerable people mustrb&epted under social participation
in order to the maximize profit, achieve transpayeand level up the social standard
of health care system in the country.

The national health care system suddenly respotsebe policy by
supporting the strong primary care service throtighaction of public primary care
unit (PCU). As the primary care unit, PCU providgegrated health care, health
promotion, disease and illness prevention as wehealth rehabilitation. In case of
severity, PCU will take responsibility on case rafeg to the hospital. In addition,
PCU network is supported as the provider netwonkeal to provide the primary care
service in case of emergency and fundamental heatthprovision. The fundamental
health care provision covers services for individarad society including physical and
mental health support while social health careuides progressive and regressive
health provision which is aimed to achieve heakhdvior change. Vulnerable and
risky people are continually monitored by the PCUlick acts as a unit strongly
connecting people and public health system.

In order to provide effective PCU, there are thetemments needed as 1)
fundamental infrastructure 2) supportive infrastuoe and 3) promotion for basic
health care provision. In the first element, coneenlocation of PCU, systematic
information available, financial system, provideetwork, unduplicated work
assignment as well as effective case referral eeeled to achieve the ultimate goal of
good health care service provided by the effedd@d).

Zoning for PCU and Contracting Units for Primargre (CUP) is very
important for achieving the maximized benefit af gervice. Convenient accessibility
on getting public service means an individual casvenfrom his/her home to PCU
conveniently in Nakhonnayok province, zoning foimmary care unit (PCU) and
contracting units for primary care (CUP) is donesdzh on administrative purpose.
PCU and CUP are zoned according to the locationsllafe, Tumbon (sub-district)
and district in which people in many areas can Baotess health care unit
conveniently.

Nowadays, information technology (IT) acts the mraile for organization

administration in which efficiency and effectiveae®f management in any
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organization is possible. With this reason, Geogiaformation System (GIS) is an
alternatively practical chosen which can be applied zoning. Validity of PCU
zoning can be done by calculating distance betweatient's house and PCU
effectively. The benefit of GIS applied for zonimgght be beneficial for being a
pioneered study which is available for applyingther province in the future.

It can be concluded that GIS technology is the artgmt choice for
helping to access the more effective way of gettm¢he nearest health care service
unit or to the hospital use in the future. It césode useful to finding the suitable way
to divide the easy to access to the nearest hbdpitamore effective and more
accurate way. It can be calculated for the veryt besult and to help finding the
fastest way for the people who located far from skevice in appropriate and more
accurate time management to get into their ne&esth care service provider. It can
also be useful for the future of other city to ldeato use this innovation called GIS
technology to access to their nearest health camaces for the best benefit of the
citizen of the Kingdom of Thailand.

GIS can be used to map and assess health servimest maps sketched
by health workers for routing services and plannmgiunization campaigns do not
show the relative positions of populations and thesérvice centers to scale. GIS and
GPS can be used to develop social and health semaps that are geographically
scaled and positioned. GIS can show how a healthiceecenter relates to the
population it serves. Overlaying a clinic locatiavith demographic layer and
generating buffers around each health clinic leasiagers identify any portions of the
population that are inadequately served.

To divide the areas of the responsibility of eaehlth care providers units
(PCU) and the hospital level (CUP) are playing timportant roles for the best
services for the people under their coverages. Bingu the traveling time
measurement and the fastest way called the Gedgragbrmation System (GIS) is
to get to service from their home to the neareshamy care unit or to the nearest
hospital. Therefore by using this system in eaela @f Nakhonnayok Province which
can be seen that they are responsible for the pyitmealth care services by each of
their govern areas such as by using the measureinoenteach of the villages and

from the nearby districts to access to their neéagesvice. GIS method can also help
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the local people so that they would get to have pinivilege benefits for their nearest
locations. It is also the effective way to achigkie best health care service nearby
their home and not to travel too far to have tkeivices.

By the use of this GIS system, it can be seen ith& much more
convenience and the fastest way to get to thetheate service by the nearest primary
care units from each traveling time from their abié location.

At the present, the information technology promsatiee important roles
for every organization and it also helps the pa&siéo be more convenience in getting
to their nearest primary care unit location fromeittplace with the management of
their less traveling time. It can also be usedhes tbols for helping the decision
making for the further management of the orgameratind to help adapting more in
effective way in managing the development changeigemes and the new way of the

potential managing trend in the very near future.

1.2 Objective of the study
The main objective is to apply GIS for suitabéming of Contracting
Units for Primary care service in Nakhonnayok pnoe
There are three sub objectives
- To estimate time spent for accessing CUP faitheservice
in Nakhonnayok province.
- To estimate the ratio of medical doctor andsewf each
CUP in study area.
- To compare the CUP accessibility and ratio etlioal doctor

and nurse per population between the current syatehthe new approved one.

1.3 Limitation
According to the data collection in 2008 it shown for exampllee
transportation route or the traveling route, testesult of the length afaveling route

time by category, the period of time of waitinghave theservice in the hospital
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which could be different from Nakhonnayok proviregwell. This data information

can be used on the specific time only and nothises.

1.4 Scope of the Study

- Nakhonnayok Province located in the east of [8hdl It's covers area of
2,122 knd.

- Six Contracting Units for Primary care (CUP)Nakhonnayok Province.

- 56 Primary Care Units (PCU) in Nakhonnayok Pnoei

- Traveling time of people fromachPCU to CUP

- Waiting time until receiving the service at Qaating Unit for Primary
care

1.5 Expected Results

Identify the best result of the health this reskanas made to show the
important of GIS data for the future decision mgkin any investments based on this
worthy analysis. The goal was to achieve the outcamidentifying for the health
service area of Contracting Unit for Primary ca@®JP) in Nakhonnayok Province.

This GIS in health care plan service area of CURakhonnayok Province.
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CHAPTRE 1
LITERATURE REVIEW

This chapter covers definitions of health syst&apgraphic Information

System (GIS), Network Analysis, the study areathedelated researches.

2.1 Definition of Health Systems

2.1.1 Contracting Unit for Primary care (CUP)

Contracting Unit for Primary Care (CUP) is a hleadervice unit that is
contracted by the province to be the main delivefehealth care to its registered
population. In 2002, Thailand implemented universalerage of health insurance for
the entire population through the 30 baht schentgctwmerged welfare schemes
protecting the lower income groups, and extendexlrance covering to those
previously unprotected. Within the 30 baht schepsment for health services has
been changed from a historical global budget tocpeita funding for the catchments
population. Provinces were permitted to chooseptioeider payment method, either
exclusive capitation or inclusive capitation. Prags could also choose the level of
the system at which salaries were deducted, edtheontracting unit for primary care

(CUP) level or at provincial level.

2.1.2 Primary Care Unit (PCU)

Primary Care Units (PCU) is a public health sexwmit that works with
communities, families, and individuals to identifiealth needs and assets, and
supports individual and community action to prevéimess, protect and promote

health, and achieve well being.



Fac. of Grad. Studies, Mahidol Univ. M@ech. of Info. Sys. Mang.) / 7

2.2 Geographical Information System (GIS)

2.2.1 The Definition of Geographic System

GIS technology is evolving rapidly, it is also @ifént from the others map
reproduction system. GIS is able to analyze angs&the simulation techniques to set
on the model before decision making. Organizatind scientists have defined the
definition of GIS such as:

Burrough [5] defined that GIS is the tool to cotlerecord, retrieve,
change and display data of the world areas. Itrdescthings in the word in terms of
location attributes and topology.

Environmental System Research Institute define® @ an organized
collection of computer hardware, software geograplasita and personnel designed to
efficiently capture, store update, manipulate, vl and display all forms of
geographically referenced information.

Kasem Goonpradit [6] mentioned that Geographiorimftion System
(GIS) is a computer system which can be work orviding map by importing,
managing concerned data also presenting resultheofstudy systematically. By
conclusion, GIS is the smartest way to manage datland mapping by using the
computer system.

Sanijai Klendao [7] Geographic Information Systisnalso a tool which is
applied for manipulating, storing, analyzing retimgy and displaying information.
GIS is the database system which was managed tmlspad attributed data. The
result can be use to make the decision support.

According to above definition, it can be concluddtht Geographic
Information System (GIS) is the managing systensfmatial data and attributing data.
GIS is beneficial for managing complex and muchnffiad data as it can be
promoted to the storage system effectively. Gl®rvided for the case of finding
data on memory, data analysis, model providing elt ag the data expressing in form

of the geographic schedule.
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2.2.2 Components of Geographic Information System
Geographic Information System consists of five ponents, as following

Figure 2.1:

\ .
S L
-'-"-r'%’__';). [ s

el S

Procedures/Methods S S o)
Peoﬁlf’

Source: Geographic Information System (GIS) andpimagppractices and standard.
Amarican society for testing and mialdPhiladelphia.

Figure 2.1 Components of Geographic Information System

2.2.2.1 Software

Software is an application control the computgrappointed
step and giving the user needed result. It will aggnand control the computer
processing on turning off computer.

2.2.2.2 Hardware

Hardware is not only accessories that work sitftware but
also accessories that inputs data processing,agliagl, and resulting. Computer
served to GIS must have high performance in grapimd should work rapidly.
Normally,hardware can be divided by function asof@ing:

- Input Unit is equipment which inputs data from usecomputer system
such as Keyboard, Mouse, and Digitizer etc.

- Central Processing Unit (CPU) is equipment for cotepwhich carries
out control unit (CU) as a data arrangement, memoily (MU) and arithmetic logic
unit (ALU) for comprises and arithmetic logic.

- Output Unit is equipment which displays resultshsas Monitor, Printer,

and Plotter etc.
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- Secondary storage unit is equipment which storeh @s Hard disk
drive, Floppy disk drive, Flash drive etc.
- Communication unit is the equipment which commutesawith other
computer. For example network card, modem.
2.2.2.3 Data
Application of GIS is efficiently depending onatd and
information. Geographic data are divided by 2 ctirastics
- Attribute characteristics or non-spatial charasters is identifying the
feature of nature include of man-made feature.ilAite may be continuous data such
as contour, terrain elevation, or discontinuousidaich as the number of inhabitants,
land cover type.
- Spatial characteristics is also geo-referencedtpavhich consists of
- Point features describes the position of dataexample
province, temple etc.
- Linear features describes straight line feataueye features,
width and length of transport, river etc.
- An area feature of polygon describes the boundérarea
such as forest area and administrative boundary.
2.2.2.4 Peopleware
Peopleware is important part of processing gaugc
information system which consists of 1) ManagerS3stem analysis 3) Database
management 4) Senior worker 5) Mapping operatdddp entry 7) Maintenance 8)
Programmer 9) Users
2.2.2.5 Methodology
Data management was also important in geographic
information system which could be decreased redunddata. Information system is
designed to share data in organization with oveti@ghnique. Application of
geographic needs a lot of factor, layer to modeisrenment analysis data system or
applies to multi-display [8].
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2.2.3 Characteristics of Geographic Information System

Data in geographic Information System can be éithto two types as
spatial data or graphic data and non-spatial datdtobuting data. Two types of data
are related in both terms of continuous and disar&ation.

2.2.3.1 Spatial Characteristic Information
Spatial is described as the location and shapeadrgphic features. It refers to
the locations on the earth’s surface by using adstal coordinate system such as
Universal Transverse Mercator (UTM). Spatial cherastic can be represented in
form of:

- Point features: The point feature will be useddtating the position of
any place of study. The size of point will provigew important of place that is shown
in the map. Furthermore, the point will explain logation i.e. location of province,
villages, schools, etc.

- Linear features: The linear feature is composestraight line, break line
and convex line. Each line will explain charactiges of places on map through its
size, width and length for example, streamlind,lnae, road, sewer, etc.

- Area features: the area feature is explainecbthendary of study are as
sometime it is called “Polygon”. This feature isygwosed of many characteristics and
will be used as boundary of service, land use, fmigst etc.

2.2.3.2 Attributed Characteristic Information

The attributed information has stored only npatgl entities,
which have been formed the database. The chastatent attribute information is a
tabular data that normally use (i.e. numeric d&arasenting values for different
variables), e.g., population of various areas,caffral or industrial production, etc.
the variables are depending on the need or purpifsesers, the data are recorded as
tables and can be listed as tables or displayaetiaggams, where it is necessary to

analyze or display these data graphically[9].
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2.3 Network AnalysisUsing ArcGI S

2.3.1 ArcGI S Network Analyst

The ArcGIS Network Analyst extension enables usesolve a variety of
problems using geographic networks (i.e., strdeggiways, rivers, pipelines, electric
line, etc.) such as finding the most efficient &lavoute, generating travel direction,
finding the closest facility, or defining serviceeas based on travel time. ArcGIS
Network Analyst adds an integrated graphical ustriace providing access to the

network modeling capabilities.

2.3.2 Themost direct path between two points

The Arc GIS Network Analyst extension enables d&tves a variety of
problems based on geographic networks (i.e., strdeghways, rivers, pipelines,
electric line, etc.). It solves problems such aslihg the most efficient travel route
across town. generating travel direction, findimge tcloset emergency vehicle or
service facility to an incident, or defining semwiareas or sales territories based on

travel time.

2.3.3 The optimum route between many points

To improve the efficiency of the operations bydiimg the best routes
around town or cross the country. Contracting WmitPrimary care (CUP) locations
can be added by interactively point at locatiorsh@ mapped location or even geo-
coding an address or street intersection on theTthg ArcGIS Network Analyst can
even reorder the Contracting Unit for Primary c&B&JP) optimizing the order as
needed.

It can be found as the best routes based on tr¢esh distance or time
between here we are and where we want to go dnetaléstination. It can also be
found as the best routes during the rush hour amddmight, by changing what “cost”
the network should be to route on. “Cost” referhibov “expensive” it is, typically in
terms of time or distance, to travel from one poemanother. To solve the problem it
also needs the clear direction. The ArcGIS NetwAralyst allows the user to
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generate detailed directions along the route, pingias you need it to the solutions

for common problems.

2.3.4 The closest facility

It eliminates guesswork and locates the closesilable resource at a
moment of notice. Dispatch the closest vehiclet¢dacation, or finding the nearest
valve in critical situation. Weight the user’'s d@ons on the information that matters
most to them: cost, time, and distance. Locatelieest facilities by time or distance.
The user can even have the Network Analyst refnartctosest six facilities with an
optimal drive. The Network Analyst will avoid consttion and other obstacles as

needed as well, providing the best solution forttealth service.

2.3.5 Built Service Areas

To find out of what areas and who are the heatllice providers based
on the location. Built Service Arsareates the health service areas around thetyacili
It could be define by distance or time. It is plangnfor the future by examining where

the “holes” are in these existing services.

2.3.6 Drivetime analysis

The ArcGIS Network Analyst includes the abilitydceate which the clear
directions customizedto suit the user’'s needs. The user can also spetiigh data
are needed to use when generating the directionwdrad was the distance units
should be used in the direction. An important feataf The Arc GIS Network Analyst
is the ability to use additional landmark pointghm the direction. The direction will
include these additional data features, resultimgclear, easier to understand the
information. Arc GIS network Analyst can also dartgo point routing and it can
also refer local to the landmark when reports raitections. The geographic network
data can be done base on Arc GIS coverage’s, dilap&€AD drawing. Arc GIS
Network Analyst also includes a suite of more &f #uvanced network analysis tools
that can be accessed through Avenue requests. dpevel will be able to deliver

sophisticated network analysis applications basethese extended capabilities.
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2.3.7 Answering Based on Different Criteria

The ArcGIS Network Analyst can use any cost fibe its calculation. in
which it means the user can really solve the goedbased on driving time, street
length, traffic conditions, or any of a number ateria. This allows the user to move
beyond simple distance based on routing and to roakeof the additional available

today.

2.3.8 Build Custom Solutions

The ArcGIS Network Analyst was added to the addai functionality to
ArcGIS and Avenue. The user can build to complattamized solutions from simple
tool to complete the applications using the powekvenue and the ArcGIS Network
Analyst [10].

24 Study Area

Nakhonnayok Province consist of four administmtdistricts (Amphoe)
that separated to 41 sub-districts. These are Amphaoang Nakhonnayok, Amphoe
PrakPree, Amphoe Banna and Amphoe Ongkharak aveeshio figure 2.2.

North connect to Saraburi and Nakhon Ratchasima

South connect to Prachin Band Chachoengsao

East connect to Prachin Buri

West connect to Pathum Thani
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Figure 2.2 The study Area, Nakhonnayok Province

Six Contracting Units for Primary care (CUP) areyided Nakhonnayok

Province as shown as the point in Figure 2.3;
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There are 56 Primary Care Units (PCU) in Nakhookayrovince

asshown as the point as in Figure 2.4;
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Figure 2.4 Primary Care Unitsin Nakhonnayok Province

2.5 The Related Research

Pongsri Ngernmool [11] determinates service aré&ssecondary schools
which are members of the Samsen join Campus foyehe 2000,2001,2002 A.D. Her
research is quite interesting. The reason is thaas carried out by using geographic

information system software — MapInfo. Data Inputtihe system were the location
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map of the six schools, a rode map, student adtivreason map, and the service area
map of the Samsen join Campus. The criteria ofddaeation were: no overlapping
among the service areas of the schools, everybligitudent will be assigned to a
school and students go to the school that is theeseto their residence. Comparison
was made of the service area and the numbersdérsiwas allocated of each school
using the present criteria and the criteria usethisyresearch. In conclusion, she was
found out that overlapping service areas were siplaad the proportion of students
assigned to each school became more balanced.

Nina Bullen [12] The National Health Service in fam is undergoing far-
reaching changes. While District and Regional Heahuthorities are currently
merging, professionals agree that primary healte amost efficiently managed at
the local level. This paper uses geographical médion systems (GIS) capabilities to
identify a nested hierarchy of localities for th@amagement of primary health care in
West Sussex, England. GIS coverage was developah wbntained key criteria for
defining local areas, including nodes or focal p®iof service provision, edges which
act as physical or psychological barriers to movameistricts such as official
administrative areas and interaction criteria saglfourney to work, school and family
doctor (GP) surgeries. Central to the derivatiohef localities was a large matrix of
patient to GP flows based on post-coded data. @mmeaged, these data revealed
clear geographical patterns of patient to GP allegg. A large-scale field survey

obtained supporting information on the perceptibareas from local residents.

Rosero-Bixby [13] the case study assembles a gpbgranformation system
(GIS) to relate the 2000 census population (demawit) an inventory of health
facilities (supply). It assesses the equity in asde health care by Costa Ricans and
the impact on it by the ongoing reform of the headector. It uses traditional
measurements of access based on the distance tbosest facility and proposes a
more comprehensive index of accessibility that ltesiiom the aggregation of all
facilities weighted by their size, proximity, anbacacteristics of both the population
and the facility. The weighting factors of this éxd were determined with an

econometric analysis of clinic choice in a natiohausehold sample. Half Costa
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Ricans reside less than 1 km away from an outpatee outlet and 5 km away from
a hospital. In equity terms, 12-14% of populatians underserved according to three
indicators: having an outpatient outlet within 4,kanhospital within 25 km, and less
than 0.2 MD vyearly hours per person. The data shobstantial improvements in
access (and equity) to outpatient care between 28842000. These improvements
are linked to the health sector reform implemergette 1995. The share of the
population whose access to outpatient health aies(ty indicator) was inequitable
declined from 30% to 22% in pioneering areas wheferm began in 1995-96. By
contrast, in areas where reform has not occurregOiy, the proportion underserved
has slightly increased from 7% to 9%. Similar reswdome from a simpler index
based on the distance to the nearest facility. #&te hospital care has held steady in
this period. The reform achieved this result bgéding the least privileged population
first, and by including such measures as new conityhumedical offices and Basic
Teams for Integrated Health Care (EBAIS) to workivthese populations. The GIS
platform developed for this study allows pinpoigticommunities with inadequate
access to health care, where interventions to iwgexcess would have the greatest

impact.
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CHAPTER 111
MATERIALSAND METHODS

This chapter will describe materials aretimds that would be used to all

steps of this research and the time frame of eteghasnd materials.

3.1 Materials

3.1.1 Hardware

Global Positioning System (GPS)

NoteBook Computer

CPU : Intel Pentium M 1.73 GHz. Or higher
RAM : DDR 512MB

Hardisk : 60 GB

Monitor : VGA Monitor

Peripherals : Keyboard, Mouse, Printer and DVD-Rom

3.1.2 Softwar e Requirement

Operating System : Microsoft Windows XP professiona

ArcGIS Version 9.2, Extension Network Analyst

Microsoft Word 2003
Microsoft Excel 2003
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3.2 Methods

Steps of research as follows Figure 3.1 ;

Gathering GIS Data * - FactorsIdentification
Data collection e Speed of road
* Secondary Data e Traveling time from PCU
o Transportation to CUP
0 Administrative boundaries
0 Waiting time until receiving
the service
e Primary Data (Surveying)
o Location of CUP l
o Location of PCU
0 Speed of road Data M anagement
A 4
Data Validation
e Name of road
e Name of CUP and PCU
Data Processing
Creating Map for CUPin e Data Input
servicearea ¢ e Network Modeling
e GIS Proces

Figure 3.1 Methodology framework Diagram

3.2.1 Gathering GI S Data
3.2.1.1 Data Collection
a) Secondary Data
The secondary data are the collected data tihengovernment
is office, in related field of the study. Detailsdata and their sources are provide in
Table 3.1-3.2
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Table 3.1 Secondary Data and sour ces

Data For mat Source
1.Administrative boundaries Spatial data Department of Public
Nakhonnayok Province (Polygon) Works and Towr&
(2008) Country Planning
2. Transportation map in Spatial data (Line) Department of Public
Nakhonnayok Province

(2008) Works and Towr&

Country Planning

This research was using the spatial data and patias data from many

sources:
e Transportation in Nakhonnayok Province
e Administrative boundaries in Nakhonnayok Province
@ finalproposal.mud - Archap - ArcView. ===
Ele Edt Wiew Insert Selecton Jools Window Help
DEE& & & X | e e | & |13mee2 = :»’Z’@ak? wsv | & ba b0 y r 3
Geareferencing * 23 | | Danahst v | Lo - b L]
Network dndlyst = | BB | B I Network Dataset: [streets_Nen_speed_ND Service Area - 0 < | 2B =
Editor ¥ - [ = Rl
<& 5|
Er=]
o ) i s )
# [ ClosestFadity 2 2
B pou_in x
H ;UP &
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Figure 3.2 Transportation and administrative boundariesin Nakhonnayok

province



Somchai Saengsawang Materials and Methods / 22

Table 3.2 Waiting time until receiving the service

Aver age time of

No. CUP waiting for service

(Minute)

1 Nakhonnayok hospital 23.15

2 Banna Hospital 22.20

3 Pak Phli Hospital 23.00

4 Royal Thai Army medical department 21.45

5 HRH.Mahajakri Sirinthon medical center 21.00

6 Ongkharak hospital 20.00

Source: Nakhonnayok provincial public health offidaistry of Public Health
b) Primary Data:Kield Survey) Primary data in this study are
collected by field survey. The following are the thwdology. The location of CUP

and CUP in Nakhonnayok Province are shown in the 38-3.4

Table 3.3 Location of CUP in Nakhonnayok Province

ID CODE NAME East North

1 10698 Nakhonnayok Hospital 739799.14 1571692.78
2 10863 Pak Phli Hospital 746970.34 1564951.98
3 10864 Banna Hospital 723488.54 1576240.32
4 10865 Ongkharak Hospital 717018.41 1562039.64
5 11491 Royal Thai Army Medical Departmant  734580.8580755.32

HRH.Mahajakri Sirinthon Medical
6 14904 714606.63 1560715.75

Center
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No. CODE NAME OF PCU East North
1 02384 BanJDee Thong 735417.29 1570221.78
2 02385 Ban Tha Khoi 742243.54 1572858.01
3 02386 Ban Khlong Mueang 737438.39 1569074.11
4 02387 Ban Tha Sai 730039.06 1569568.38
5 02389 Ban Bang Hoi 737181.48 1552323.92
6 02390 Ban Bang Prang 730894.87 1556515.23
7 02391 Ban Nong Tong Sai 735469.92 1565071.47
8 02392 Ban Tha Hae 737594.33 1561230.62
9 02393 Ban SiNaWa 745418.07 1572058.01
10 02394  Chaloem Phrkiat 745676.66 1580520.81
11 02395 Ban Khao Nangbuad 745075.70 1575629.24
12 10195 Ban Dong 747859.16 1583367.93
13 02396 Ban Wang Yai Chim 747291.73 1578922.20
14 02397 Ban Khao Thurain 740729.01 1577506.55
15 02398 Ban Pak Chog 739001.45 1582057.31
16 02399 Ban To Mai Dang 735482.76 1575724.78
17 02400 Ban Wang Pla Chuet 731531.86 1578467.88
18 11601 Ban Pak Kra Thum 730771.99 1573165.28
19 02388 Ban Chuat Bua 726890.70 1563650.21
20 02401 Ban Pailom 746710.07 1563994.46
21 02402 Ban Mai 744312.57 1567282.61
22 02403 Ban Sakae Zueng 741926.05 1563248.94
23 02404 Ban Dongka 741389.88 1566360.39
24 02405 Bann Phom Phet 748618.68 1569155.34
25 02406 Ban Koh Ka 740840.00 1560906.15
26 02407 Ban Hualing Nai 748039.97 1571149.00
27 02408 Ban Bung Khe 749670.58 1575922.49
28 02409 Ban Na Mai 752627.90 1571583.89
29 02410 Ban Nong Ri 729699.42 1578494.49
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Table 3.4 Location of PCU in Nakhonnayok Province (cont.)

No. CODE NAME East North

30 02411 Ban Tang Krabue 726138.34 1573291.40
31 02412 Ban Nong Kan Jam 716087.64 1577158.74
32 02413 Ban Prig 718689.63 1582494.83
33 02414 Ban Pai Krang 722440.47 1575634.76
34 02415 Ban Thong Lang 723323.04 1571772.14
35 02416 Ban Khlong 30 717589.50 1571677.42
36 02417 Ban Bang O 722741.55 1568541.88
37 02418 Ban Lam Mai Yoi 719265.77 1575704.89
38 02419 Ban Krang Pra Tu Wang 723252.99 1582150.28
39 02420 Ban Khao Poem 725209.46 1589437.98
40 02421 Ban Khao Noi 722152.43 1587364.52
41 10196 Ban Kareang 729086.11 1590655.84
42 02422 Ban Lawa 727039.87 1585305.07
43 02423 Pak Khlong 22 711814.57 1550108.51
44 02424 Ban Bung Pha A Jan 724375.23 1546620.77
45 02425 Ban Lad Chang 707045.22 1550807.69
46 02426 Ban Khong 23 713448.50 1551851.21
47 02427 Ban Khlong 24 716121.84 1555005.45
48 02428 Ban Ka Men Fung Tai 709403.10 1571508.59
49 02429 Ban Toei Noi 729508.75 1552310.96
50 02430 Ban Pratu Nam Bang Som Bun 730580.06 EU63

51 02431 Ban Bang Nang Lek 722929.34 1560058.62
52 14302 Chaloem Phrakiat Rama 9 718948.61 1568245.
53 02432 Ban Bon 709233.01 1566749.36
54 02433 Ban Nai 722471.51 1551833.19
55 02434 Ban Tam Nop 709508.57 1546923.26
56 13825 Ban Khlongl4 Nuea 706885.70 1562882.13
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During the survey, GPS was used to collect the dinate on the road and
used as a tool for measuring the distance. Thaitizgions of road are shown in the
Table 3.5-3.7

Table 3.5 National highway

Length Time Speed
No. Road Name Lane _

(Meters) (Minutes) (km/hr.)
1. Highway305 5,045 4 4.57 66.23
2. Highway305 16,783 4 15.35 65.60
3. Highway305 11,000 4 10.00 66.00
4.  Highway33 6,545 4 6.00 65.45
5. Highway33 16,045 4 15.43 62.39
6. Highway33 10,500 4 10.43 60.40
7.  Suwannasor RD. 6,450 4 6.50 59.53

Total 72,368 Average Time 63.59

From the random survey of the National highwale average speed was
63.59 km/hr., available on October 1, 2008 - Octdife 2008.

Table 3.6 Provincial highway

No. Road Name Length Lane Time Speed
(Meters) (Minutes) (km/hr.)

1. Highway3288 7,215 2 9.56 45.28
2. Highway2023 5,830 2 7.53 46.45
3. Highway3001 15,318 2 18.32 50.16
4. Highway3004 13,985 2 18.55 45.23
5. Highway2003 7,331 2 8.77 50.15
6. Highway3049 7,044 2 9.98 42.34
7. Highway2013 1,959 2 3.32 35.40

Total 58,682 Average Time 46.31
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From the random survey of the Provincial HighwBlye average speed
was 46.31 km/hr., available on October 1, 2008to&r 20, 2008

Table3.7 Local road or Rural road

Length Time Speed
No. Road Name Lane _
(Meters) (Minutes)  (km/hr.)
1. Nakhonnayok Rural Rd. 4,740 2 6.28 45.287
Khrongkan Ban Wat
2. Bot-Hua Thanon Mu4 1,642 2 2.24 43.982
Rd.
Ro Pho Cho
3. 1,683.00 2 2.44 41.385
Nakhonnayok2005 Rd.
Khrongkan Ban Laem
4. 1,893 2 2.54 44,717
Mai Yoi Rd.
5. Ban Nong Kum 2,157 2 2.82 45.894
Total 12,115 Average Time 44.54

From the random survey of the Local Road or Ru@® The average speed
was 44.54 km/hr., available on October 1, 2008to&r 20, 2008.

3.2.2 Factors I dentification
a) Speed of road
= Localroad or rural road
= Provincial High ways (2 lanes)
= National high ways (4 lanes)
b) Traveling time from PCU to CUP

3.2.3 Data M anagement
Data management for achieving the appropriategssing in
GIS Network Analysis can be done through addingiBates data of street route
including field SPEED with 6 numeric of double datad average speed gained
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through survey owing to each type of street. FMINUTES of 6 numeric Float data
are added aimed to calculate traveling time throMdRUTES=[METERS]*60/3000

and the result is shown in terms of minute.

E3| Attributes of Streets

FID Shape | Roan;n'| ROAIZLNII‘ NAME_T ‘ NAME_E | SURFA(‘E| WIDTH ‘ LANE | oNEWAY| METERS ‘ M[NIITES‘ SPEED ‘ -
63 Polyline 1305 MR HIGHWAY 305 2 7 2 12.055154 011571 63.599998
64 Polyline 133 M HIGHWAY 33 2 7 2 12.997568 012262 63.599998
65 Polyline 133 AUNFITTY SUWANNASON R 2 7 2 FT 19.149737 018066 63.599998
66 Polyline 133 AUUEITI SUWANNASON R 2 4 1FT 19.998822 019933 44.549993
67 Folyline 133 ManaIue HIGHWAY 53 2 7 2 15.000867 012265 63.599998
68 Polyline 1 3076 MANAIINE HIGHWAY 3076 z 7 2 FT 63665038 060061 63.599998
69 Folyline ] 2 3 1 FT 12.830095 012631 44.549999
70 Folyline 133 AT HIGHWAY 53 2 10 3 FT 40718947 038414 63.599998
71 Folytine 133 AUNFITIY SUWANNASON R 2 12 3 15.999889 015094 63.599998
72 Folyline 133 Manaraue HIGHWAY 53 2 10 3 FT 15.011385 01225 63.599998
75 Folytine 7 3312 ManHIu HIGHWAY 5312 2 7 2 27663802 028098 63599998 o
Record: ﬂj’injﬂ Show: W Selected Recards (0 aut of 2465 Selected) Options -

Figure 3.3 Attributes data of street route

3.2.4 Data Validation
Once the necessary data is collected, verificatemd
validation are performed to ensure completenesseaness, and integrity of the data.
The most common method is to manually apply steséisterification and boundary

checking on the collected data.

3.2.5 Data Processing
a) Data Input
After GIS database was designed and createdisistip is to
gathering all data from field survey access todhgbase by using imported data both
attributing data and spatial data as follows.
1. Real time and average time from the surveyacheoute.
2. Intersection.
3. U-turn.
According to this step, Access new data and egliiee old which is the

other sources in order to get the best information.
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All of the data are input to the GIS database. Jppetial data are input by
the scanner and determined the Geo-reference aithapproval and data from GPS.
The attribute data are input by keyboard. The dafaoval and data modification in
accordance with the Geo-references of the fieldesur

b) Network Modeling

The basic network model is made up of links thave an
associated attribute known as the impedance. Tipedance represents the cost of
traveling over the link or the measure of the tasise to a movement of goods
through the link. Network centers or facilities regent locations, which can be either
distribution resources, such &6 PCU, 6 CUP. Any places on the network in which
resources get picked up or dropped off are refdoes a stop.

Networks typically have rules about how objectsreavenoved through

them. For Exampleight turns may be prohibited at certain interged and bridges

may be Closed for repairs. Networks are often mlioation of one-way and two-

way streetswith multiple lanes going in each directioasnd some roads may have

speeding limits Imposed. The following rules camimdeled.

Travel cost: The average cost of traveling a,Imkdeled as distance, time

or any other costs unit. Identification valuestxh road for using to find the closest
facility. This value is a length for road

One-way streets: Streets that can be travelederdaection only.

Turns: Turns that are not allowed i.e. left, tigdtraight or U-turn at an
Intersection, or turns that are more “expensiveteinrms of travel cost, i.e. right turns
at intersections.

Over and underpasses: A street that passes owerder another street,
such
Of that cannot make a turn onto the road passieg ovpassing under.

Closed streets: Streets currently closed to trafficertain types of streets
to avoiding.

c) GIS Process
After input the data and to converse it, willéakata to analyze

by using Network Analyst extension for ArcGI®. can also determine conditions to
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analyze for finding the closest CUP. This reseantlh determine conditions for
finding service area of CUP in Nakhonnayok. Thispswill acquire the shape file
Data of service area that already been to makiegrhp in next step.

Cost Field — From the properties dialogue you nmedgct which attribution
to be used to determine the traveling time acrasstaork.

Cost Units — The name of the attribute that is usedhe Cost Field will
help to determine the Cost Units. If there is nsta@riable, the Cost Field will default
to <Line Length>, in this case the distance willrheasured from the view, and the
Cost Units well be set to the map units.

Working Units — Working units can be set to theiggbunit for ease in
setting up the data and interpreting results. ¢ @ost Field is set to Line Length,
Working units will be locked and set to the disnmits (from the View Properties

dialogue box).
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CHAPTER IV
RESULT

This chapter will describe all steps of the reseaFind suitable site for
health service in Nakhonnayok province.

Finding from route analysis throu@iS network analysis revealed in
Figure 4.1
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Zoning analysis of appropriate health service area in Nakhonnayok province

Figure 4.1 Zoning analysis of appropriate health sgice area in Nakhonnayok

Province
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4.1Time spent of clients on accessing health service

Finding from route analysis througBIS network analysis revealed in
Figure 4.1 showed that clients’ time spending ormreasing health service in
Nakhonnayok province from each P@&LCUP was in Table 4.1- 4.6.

Table: 4.1 The average time spent for accessi@JP Nakhonnayok hospitalfor

the new approved system

No. From PCU - CUP Total _Minutes
1 Chaoem Phrakiat - Nakhonnayok hospital 34.31
2 Ban Koh Ka - Nakhonnayok hospital 35.39
3 Ban Khao Thurain - Nakhonnayok hospital 28.92
4 Ban Khao Nangbuad - Nakhonnayok hospital 31.52
5 Ban Khlong Mueang - Nakhonnayok hospital 27.04
6 Ban J Dee Thong - Nakhonnayok hospital 27.24
7 Ban Dong - Nakhonnayok hospital 38.71
8 Ban Tha Khoi - Nakhonnayok hospital 27.39
9 Ban Tha Sai - Nakhonnayok hospital 32.75
10 Ban Tha Hae - Nakhonnayok hospital 34.57
11 Ban Bang Prang - Nakhonnayok hospital 38.95
12 Ban Bang Hoi - Nakhonnayok hospital 41.03
13 Ban Wang Yai Chim - Nakhonnayok hospital 34.76
14 Ban Si Na Wa - Nakhonnayok hospital 30.94
15 Ban Sakae Zueng - Nakhonnayok hospital 33.85
16 Ban Nong Tong Sai - Nakhonnayok hospital 31.57

Average time spent on commuting from each PCU QOP in
Nakhonnayok hospital w&8.06 minutes.
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Table: 4.2 The average time spent for accessif@QUP Banna hospital for the new

approved system

No. From PCU — CUP Total_Minutes
1 Ban Krang Pratu Wang - Banna hospital 27.65
2 Ban Khao Noi - Banna hospital 32.59
3 Ban Khao Poem - Banna hospital 34.04
4 Ban Khlong 30 - Banna hospital 29.04
5 Ban Thong Lang - Banna hospital 27.32
6 Ban Tang Krabe - Banna hospital 26.98
7 Ban Pak Kra Thum - Banna hospital 32.80
8 Ban Pai Krang - Banna hospital 23.30
9 Ban Prig - Banna hospital 29.89
10 Ban Lawa - Banna hospital 29.59
11 Ban Nong Kan Jam - Banna hospital 28.41
12 Ban Laem Mai Yoi - Banna hospital 25.13
13 Ban Kareang - Banna hospital 33.52

Average time spent on commuting from each PCWCWP in Banna

hospital was29.25 minutes.

Table: 4.3The average time spent for accessinGUP Pak Phli for the new

approved system

No. From PCU - CUP Total_Minutes
1 Ban Dong Ka - Pak Phli hospital 31.15
2 Ban Na Mai - Pak Phli hospital 33.20
3 Ban Bung Khe - Pak Phli hospital 34.99
4 Ban Pailom - Pak Phli hospital 27.01
5 Ban Phrom Phet - Pak Phli hospital 29.36
6 Ban Hualing Nai - Pak Phli hospital 31.33
7 Ban Mai - Pak Phli hospital 26.67
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Average time spent on commuting from each PCOU® in Pak Phli

hospitalwas 30.53 minutes.

Table: 4.4 The average time spent for accessinGUP Ongkharak hospital for
the new approved system

No. From PCU - CUP Total_Minutes
1  Chaloem Phrakiat RAMA 9 - Ongkharak hospital 48.2
2 Ban Ka Men Fung Tai - Ongkharak hospital 30.92
3 Ban Khlong 23 - Ongkharak hospital 33.06
4  Ban Khlong 24 - Ongkharak hospital 27.67
5 Ban Chuat Bua - Ongkharak hospital 32.45
6  Ban Toei Noi - Ongkharak hospital 34.12
7  Ban Nai - Ongkharak hospital 27.98
8 Ban Bon - Ongkharak hospital 28.82
9 Ban Bang Nang Lek - Ongkharak hospital 25.52
10 Ban Bang O - Ongkharak hospital 28.02
11 Ban Bung Pha A Jan - Ongkharak hospital 31.66
12 Ban Pratu Nam Bang Som Bun - Ongkharak hospital 36.11

Average time spent on commuting from each PCQW# in Ongkharak

hospitalwas 30.38 minutes.
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Table: 4. 5 The average time spent for accessing CUP HRH.Mahajakri Sirinthon

medical center for the new approved system

No. From PCU - CUP Total_Minutes
Ban Khlong 14 Nuea - HRH.Mahajakri Sirinthon medical
1 33.32
center
2  Ban Ta Nop - HRH.Mahajakri Sirinthon medical center 37.17
3  Pak Khing 22 - HRH.Mahajakri Sirinthon medical center 33.50
4 Ban Lad Chang - HRH.Mahajakri Sirinthon medical center 35.34

Average time spent on commuting from each PCU to CUP in

HRH.Mahajakri Sirinthon medical center was 34.83 minutes.

Table: 4.6 The average time spent for accessing CUP Royal Thai Army Medical
Department for the new approved system

No. From PCU - CUP Total_Minutes

Ban To Mai Dang - Royal Thai Army Medical

1 25.68
Department

2 Ban Pak Chong - Royal Thai Army Medical Department 26.18
Ban Wang Pla Chuet - Royal Thai Army Medical

3 25.59
Department

4 Ban Nong Ri - Royal Thai Army Medical Department 28.32

Average time spent on commuting from each PCU in CUP Royal Thai

Army Medical Department was 26.44 minutes.
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Figure 4.2 Current zoning of health service area itNakhonnayok province

Time spent analysis of current zoning showed a&eerédme clients
spending for commuting from PQb eachCUPIn Table4.7- 4.11.



Somchai Saengsawang

Results / 36

Table: 4.7 The average time spent for accessinrQUP Nakhonnayok hospitalfor

the current system

No. From PCU - CUP Total_Minutes
1 Ban Bang Hoi - Nakhonnayok hospital 41.03
2  Ban Bang Prang - Nakhonnayok hospital 38.95
3  Ban Chuat Bua - Nakhonnayok hospital 37.83
4  Ban Dong - Nakhonnayok hospital 38.71
5 Ban J Dee Thong - Nakhonnayok hospital 27.24
6  Ban Khao Nangbuad - Nakhonnayok hospital 31.52
7  Ban Khao Thurain - Nakhonnayok hospital 28.92
8 Ban Khlong Mueang - Nakhonnayok hospital 27.04
9 Ban Nong Tong Sai - Nakhonnayok hospital 31.57
10 Ban Pak Chong - Nakhonnayok hospital 32.05
11 Ban Pak Kra Thum - Nakhonnayok hospital 35.48
12 Ban Si Na Wa - Nakhonnayok hospital 30.94
13 Ban Tha Hae - Nakhonnayok hospital 34.57
14  Ban Tha Khoi - Nakhonnayok hospital 27.39
15 Ban Tha Sai - Nakhonnayok hospital 32.75
16 Ban To Mai Dang - Nakhonnayok hospital 28.10
17 Ban Wang Pla Chuet - Nakhonnayok hospital 32.69
18 Ban Wang Yai Chim - Nakhonnayok hospital 34.76
19 Chaloem Phakiat - Nakhonnayok hospital 34.31

Current average time spent for commuting from €&Ckh) toCUP Nakhon

nayok hospital wa82.94 minutes.
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Table: 4.8 The average time spent for accessifQUP Banna hospitafor the

current system

No. From PCU - CUP Total_Minutes
1 Ban Bang O - Banna hospital 30.44
2 Ban Kareang — Banna hospital 33.52
3 Ban Khao Noi - Banna hospital 32.59
4 Ban Khao Poem - Banna hospital 34.04
5 Ban Khlong 30 - Banna hospital 29.04
6 Ban Krang Pratu Wang - Banna hospital 27.65
7 Ban Laem Mai Yoi - Banna hospital 25.13
8 Ban Lawa - Banna hospital 29.59
9 Ban Nong Kan Jam - Banna hospital 28.41
10 Ban Nong Ri - Banna hospital 31.13
11 Ban Pai Krang - Banna hospital 23.30
12 Ban Prig - Banna hospital 29.89
13 Ban Tang Krabue - Banna hospital 26.98
14 Ban Thong Lang - Banna hospital 27.32

Current average time spent for commuting from daCly toCUP Banna

hospital was29.22 minutes.
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Table: 4.9 The average time spent for accessimr@QUP PakPhli hospitalfor the

current system

No. From PCU - CUP Total_Minutes
1 Ban Bung Khe - Pak Phli hospital 34.99
2 Ban Dong Ka - Pak Phli hospital 31.15
3 Ban Hualing Nai - Pak Phli hospital 31.33
4 Ban Koh Ka - Pak Phli hospital 36.88
5 Ban Mai - Pak Phli hospital 26.67
6 Ban Na Mai - Pak Phli hospital 33.20
7 Ban Pailo - Pak Phli hospital 27.01
8 Ban Phro Phet - Pak Phli hospital 29.36
9 Ban Sakae Zueng - Pak Phli hospital 35.34

Current average time spent for commuting from d2€k) toCUP PakPhli

hospitalwas31.17 minutes.

Table: 4.10 The average time spent for accessingUP Ongkharak hospital for

the current system

No. From PCU - CUP Total_Minutes
1 Ban Bang Nang Lek - Ongkharak hospital 25.52
2 Ban Bon - Ongkharak hospital 28.82
3 Ban Bung Pha A Jan - Ongkharak hospital 31.66
4 Ban Ka Men Fng Tai - Ongkharak hospital 30.92
5 Ban Khlong 24 - Ongkharak hospital 27.67
6 Ban Kklong 23 - Ongkharak hospital 33.06
7 Ban Nai - Ongkharak hospital 27.98
8 Ban Pratu Nam Bang Som Bun - Ongkharak hospital 6.113
9 Ban Toei No - Ongkharak hospital 34.12
10 Chaloem Phrakiat RAMA 9 - Ongkharak hospital 228.
11 Pak Khlong 22 - Ongkharak hospital 33.56
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Current average time spent for commuting from €€k toCUP

Ongkharak hospitalas 30.70 minutes.

Table: 4.11 The average time spent for accessingUP HRH.Mahajakri
Sirinthon Medical Centerfor the current system

No. Name Total_Minutes

Ban Khlong 14 Nuea - HRH.Mahajakri Sirinthon
1 33.32

medical center

Ban Lad Chang - HRH.Mahajakri Sirinthon medical

2 35.34
center
Ban Tam Nop - HRH.Mahajakri Sirinthon medical

3 37.17
center

Current average time spent for commuting from e&®U to CUP
HRH.Mahajakri Sirinthon medical cent®as35.28 minutes.
CUP Royal Thai Army Medical Departmeritas no PCU under

responsibility.

4.2 Ratio estimation of medical doctor and nurse
Table 4.12 is show number in change of medicalais@nd nurse in each

CUP in Nakhonnayok province.
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Table: 4.12 Number of Health Personal in Nakhonnayoprovince, identified
by GIS in the fiscal year 2008

Number of Health Personnel

CUP Medical

Doctor Nurse
HRH.Mahajakri Sirinthon medical center 130 263
Nakhonnayok hospital 26 365
Pak Phli hospital 2 36
Banna hospital 8 81
Ongkharak hospital 5 56
Royal Thai Army Medical Department 6 12

Source : Health personal registration data of Nakhonnayw&vince, Personnel
Division, Nakhonnayok Public Health Office, avaikalon February 4, 2008

Table: 4.13 Number of population under responsibity of each PCU in

Nakhonnayok province.

CODE PCU Population
02384 Ban J Dee Thong 5,992
02385 Ban Tha Khoi 3,268
02386 Ban Khlong Mueang 2,675
02387 Ban Tha Sai 3,371
02389 Ban Bang Hoi 2,940
02390 Ban Bang Prang 2,897
02391 Ban Nong Tong Sai 4,173
02392 Ban Tha Hae 3,864
02393 Ban Si Na Wa 5,035
02394 Chaloem Phrakiat 4,806
02395 Ban Khao Nangbuad 2,998
10195 Ban Dong 2,793

02396 Ban Wang Yai Chim 5,738
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Table: 4.13 Number of population under responsibity of each PCU in

Nakhonnayok province (Cont.)

CODE PCU Population
02397 Ban khao Thurain 5,465
02398 Ban Pak Chong 4,437
02399 Ban To Mai Dang 4,552
02400 Ban Wang Pla Chuet 5,893
11601 Ban Pak Kra Thum 3,895
02388 Ban Chuat Bua 4,664
02401 Ban Pailom 3,768
02402 Ban Mai 2,024
02403 Ban Sakae Zueng 1,063
02404 Ban Dong Ka 1,824
02405 Ban Phrom Phet 2,910
02406 Ban Koh Ka 3,974
02407 Ban Hualing Nai 1,748
02408 Ban Bung Khe 1,601
02409 Ban Na Mai 3,780
02410 Ban NongRi 2,454
02411 Ban Tang Krabue 2,731
02412 Ban Nong Kan Jam 4,462
02413 Ban Prig 6,261
02414 Ban Pai Krang 2,409
02415 Ban Thong Lang 2,309
02416 Ban Khlong 30 2,988
02417 BanBangO 4,430
02418 Ban Laem Mai Yoi 5,698
02419 Ban Krang Pratu Wang 8,772
02420 Ban Khao Poem 3,152
02421 Ban Khao Noi 3,027
10196 Ban Kareang 2,650
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Table: 4.13 Number of population under responsibity of each PCU in
Nakhonnayok province (cont.)
CODE PCU Population
02422 Ban Lawa 9,169
02423 Pak Khlong 22 3,143
02424 Ban Bung Pha A Jan 3,077
02425 Ban Lad Chang 5,269
02426 Ban Khlong 23 3,360
02427 Ban Khlong 24 3,280
02428 Ban Ka Men Fung Tai 4,418
02429 Ban Toei Noi 1,790
02430 Ban Pratu Nam Bang Som Bun 2,099
02431 Ban Bang Nang Lak 3,357
14302 Chaloem Phrakiat RAMA 9 2,085
02432 Ban Bon 6,877
02433 Ban nai 3,598
02434 Ban Tam Nop 4,937
13825 Ban Khlong 14 Nuea 5,528
10698 Nakhon Nayok Hospital 17,143
10863 Pak Phli Hospital 19,75
10864 Banna hospital 85,45
10865 Ongkharak hospital 42,01
11491 Royal Thai Army Medical Department 37,27
14904 HRH.Mahajakri Sirinthon medical center 34,34
Total 254,503

Source: Population under responsibility of each PCU regt®on, Nakhonnayok

province, Health Guarantee Division, Public Hedliffice, available on October 1,

2008.
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Table: 4.14 The ratio of doctor and nurse per headf population by

comparing between the current and the new apprad systems

Ratio doctor Ratio of Nurse

No. CuUP Current New Current New

system approved system approved

Nakhonnayok
1 _ 1:3,715 1:3,008 1:265 1:214
hospital
2 Banna hospital 1:8,632 1:8,259 1:853 1:861
3  Pak Phli hospital 1:12,334 1:9,815 1:685 1:545
4  Ongkharak hospital  1:8,257 1:9,447 1:737 1:844

HRH.Mahajakri

5 Sirinthon medical 1:1,47 1:172 1:73 1:85
center
Royal Thai Army

6 Medical 1:621 1:3,511 1:311 1:1,755

Department

4.3 Comparison on appropriate service

4.3.1 Time spending comparison
Time spent for commuting from PCU to CUP betweendhrrent system
and the new approved one was different as showigure 4.3.
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Figure 4.3 The average time spent for commuting frm PCU to CUP between the

current system and the new approved.

Fin

ding from Figure 4.3 revealed that average tsment was reduced in
CUP Banna hospital, average time spent for commugauced from
29.22 minutes t@8.90 minutes

CUPPak Phli hospital, average time spent for commutgayiced from
31.77 minutes t80.53 minutes

CUP Ongkharak hospital, average time spent for cotimy reduced
from 30.70 minuteso 30.38 minutes

HRH.Mahajakri Sirinthon medical center, average etirapent for

commuting reduced frodb.28 minutes t84.83 minutes

Anyway, there were some routes generating the asec® time for

accessing as

CUP Nakhonnayok hospital, average time spent fomnoating
increased fror32.94 minutes t83.06 minutes
CUP Royal Thai Army Medical Department , averageetispent for

commuting increased to mex8.44 minutes
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4.3.2 Doctor and nurse per head of population rabi, compared

between current system new approved system

14,000+ ]
O Current system
12 0
12,000 B New approved
981500
10,000- 4420
8,632.13 8,258.50
8
8,000+
Q
g
6,000
3,715.35
4,000+ 3,007.5( S a2y
2,000
147.45
171.62
04
Nakhon Nayok Banna Hospital ~ Pak Phli Hospital Ongkharak HRH.Mahajakri  Royal Thai Army
Hospital Hospital Sirinthon Medical Medical
Center Department
CUP

Figure 4.4 The ratio of doctor per population

Finding from figure 4.4 revealed that one medicabctdr takes
responsibility for reduced number of populatiof@®ws:
e CUP Nakhonnayok hospital as one doctor takes respbty for
1:3,715.35, reducing to be 1: 3,007.5
e CUP Banna hospitas one doctor takes responsibility for 1:8,632.13,
reducing to be 1: 8,258.50
e CUP Pak Phli hospital as one doctor takes respitibsitfor
1:12,333.50, reducing to be 1: 9,815.00
In addition, there are some CUP having increasedrasponsible
population as
e CUP Ongkharak hospitas one medical doctor takes responsibility for
1:8,257.00, increasing to be9,447.20
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e CUP HRH.Mahajakri Sirinthon medical center as oredital doctor
takes responsibility for 1:147.45, increasing tdlb&71.62

e CUP Royal Thai Army Medical Department as one madaboctor
takes responsibility for 1:621.17, increasing td. b&,510.50

2,000+
OCurrent system 1,755.25
B New approved
1,600
1,2004
2
§ 852.56 g1565 843.5
800- 7
545.
4001 256
214.23 72 88
’ 84.83
04
Nakhon Nayok Banna Hospital Pak Phli Hospital Ongkharak Hospital ~HRH.Mahajakri Royal Thai Army
Hospital Sirinthon Medical Medical Department
Center
CupP

Figure 4.5 The ratio of nurse per population

Finding from Figure 4.5 revealed that one nurseesatesponsibility for
reduced number of population as follows:

e CUP Nakhonnayok hospital as one nurse takes respdgsfor
1:256.00, reducing to de 214.23

e CUP Banna hospitads one nurse takes responsibility for 1:852.56,
reducing to be 1: 815.65

e CUP Pak Phli hospital as one nurse takes resptitsifor 1:685.19,
reducing to bé.: 545.28

Also, there are some CUP having increased in resple population as:
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e CUP Ongkharak hospitak one nurse takes responsibility for 1:737.23,
increasing to be 1: 843.50 in the new approvedegyst

e CUP HRH.Mahajakri Sirinthon medical center as ongse takes
responsibility for 1:72.88, increasing to be 1: 84.in the new
approved system

e CUP Royal Thai Army Medical Department as one nutakes
responsibility for 1:310.58, increasing to be 175B.25 in the new

approved system

4.4 Comparison the CPU accessibility and ratio of @ctor and nurse
per population
Finding from GIS analysis showed that there &ePCUs which can be

more easily accessed through the new CUP tharutihent CUP as revealed in Figure
4.6.
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Comparison the CPU accessibility and ratio of
medical doctor and nurse per population between the current
system and the new approved

Figure 4.6 Comparison the CPU accessibility and r&t of medical doctor and

nurse per population between the current systemmal the new

Finding from GIS analysis showed that there &ePCUs which can be
more easily accessed through the new CUP thanutinent CUP as revealed in table
4.15.
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Table: 4.15 Time spending between the current CUPna the new CUP

Time spent for Time spent Time
NoO. PCU accessingthe  foraccessing (ifference
_ the new _
current CUP@min) CUPmin) (min)
1 Pak Khlong 22 33.56 33.50 0.06
2 BanBang O 30.44 28.02 2.42
3 Ban Chuat Bua 37.83 32.45 5.38
4  Ban Pak Kra Thum 35.48 32.80 2.67
5 Ban Nong Ri 31.13 28.32 2.82
6 Ban Wang Pla Chuet 32.69 25.59 7.10
7 Ban Pak Chong 32.05 26.18 5.87
8 Ban To Mai Dang 28.10 25.68 2.42
9 Ban Sakae Zueng 35.34 33.85 1.49
10 Ban Koh Ka 36.88 35.39 1.49

Regulations for level of hospital and number o#ltre personal per

population according to GIS in Nakhonnayok proviace shown in table 4.16.
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Table: 4.16 Level of hospital and number of healtipersonal per population of

each CUP in Nakhonnayok province

Ratio of Health

CUP Level Personnel/population

Medical Doctor Nurse

HRH.Mahajakri Sirinthon Medical

Center 3.1 1: 62,000 1: 5,000
Nakhonnayok hospital 2.3 1: 15,000 1: 3,000
Pak Phli hospital 2.1 1: 10,000 1:1,000
Banna hospital 2.1 1: 10,000 1: 1,000
Ongkharak hospital 2.1 1: 10,000 1: 1,000
Royal Thai Army Medical Department 2.1 1: 10,000 1,000

Source Health personal registration data of Nakhonngyawlvince, Personnel
Division, Nakhonnayok Public HealtffiGe, available on February 4, 2008
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Table: 4.17 Level of hospital and ratio of medicatloctor and nurse per
population of each CUP in Nakhonnayok provincecompared
between the current regulation and the new appneed system

gained from the research

Ratio of Health Ratio of Health
Personnel/population

The current Personnel/population

New approved

cup regulation
Medical Medical
Nurse Nurse

Doctor Doctor

HRH.Mahajakri Sirinthon
_ 1: 62,000 1: 5,000 1:3,008 1:214

Medical Center
Nakhon Nayok Hospital 1: 15,000 1: 3,000 1:8,259 :861
Pak Phli Hospital 1: 10,000 1:1,000 1:9,815 1:545
Banna Hospital 1: 10,000 1: 1,000 1:9,447 1:844
Ongkharak Hospital 1: 10,000 1: 1,000 1:172 1:85

Royal Thai Army Medical
1: 10,000 1: 1,000 1:3,511 1:1,755

Department

Finding shown in Table 4.17 reveals that the nemds health personnel
per head of population is lower than the provinoggjulation standard in almost all of
CUPs, excluding Royal Thai Army Medical Departmesich is beyond the standard.
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4.4.1 Comparison the CPU accessibility and ratio ahedical doctor
and nurse per population in CUP Nakhonnayok hospitebetween the current

system and the new approved
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Comparison the CUP Nakhonnayok hospital between
the current system and the new approved

Figure 4.7 Comparison the CUP Nakhonnayok hospitabetween the current
system and the new approved
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Zoning analysis for accessing health service dred nfumber of health
personnel per head of population in Cup Nakhonndwspital by comparing between

the current system and the new approved systehowsrsin Table 4.18

Table: 4.18 Comparison the CUP Nakhonnayok hospitdletween the current

system and the new approved

Comparison item

Change list in CUP Current New
system approved
Average time for accessing (min.) 32.94 33.06
Ratio of Health Personnel/population
e Ratio of Medical doctor (1:Population) 3,715 3,008
e Ratio of Nurse(1:Population) 265 214

It was found that there are 19 current PCUs hagd$599 of populations
and it will decrease to be six PCUs owing to thes m@proved system for handling
78,195 of populations. In addition, there are tvewrarrival of PCUs as Ban Koh Ka
and Ban Sa Kae Zueng. Also, there are five PCUsimgae be under supervision of
the nearby CUP. These PCUs are:

1. Ban Chuat Bua

2. Pakkra Thum

3. Ban Wangpla Chuet

4. To Mai Dang

5. Pak Chong
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4.4.2 Comparison the CPU accessibility and ratio ahedical doctor
and nurse per population in CUP Banna hospital beteen the current system and

the new approved.
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Figure 4.8 Comparison the CUP Banna hospitabetween the current system

and the new approved
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Table: 4.19Comparison the CUP Banna hospitabetween the current system and

the new approved

Comparison item

Change list in CUP Current
New approved
system
Average time for accessing (min.) 29.22 29.25

Ratio of Health Personnel/population
e Ratio of Medical doctor (1:Population) 8,632 8,259
e Ratio of Nurse(1:Population) 853 816

It was found that there are 14 current PCUs hagd@®057 of populations
and it will decrease to be 13 PCUs owing to the approved system for handling
66,086 of populations. In addition, there is a ra@vival of PCU namely Pakkra Thum
Also, there are two PCUs moving to be under sugienv of the nearby CUP. These

PCUs are Ban Nong Ri and Ban Bang O.
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4.4.3 Comparison the CPU accessibility and ratio ahedical doctor

and nurse per population in CUP Pak Phli hospital btween the current system

and the new approved.
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Figure 4.9Comparison the CUP Pak Phli hospitabetween the current system

and the new approved
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Table: 4.20 Comparison the CUP Pak Phli hospital keveen the current system

and the new approved

Comparison item

Change list in CUP Current
New approved
system
Average time for accessing (min.) 31.17 30.53

Ratio of Health Personnel/population
e Ratio of Medical doctor (1:Population) 12,334 9,815
e Ratio of Nurse(1:Population) 737 545

It was found that there are nine current PCUs hiagd4,667 of
populations and it will decrease to be seven PGAagto the new approved system
for handling only 19,630 of populations. Anywayeté is no new arrival of CPU but
there are two CPUs moving to be under supervisiorearby CUP as follows.

1.Ban Sakea Zueng

2.Ban Koh Ka
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4.4.3 Comparison the CPU accessibility and ratio ahedical doctor

and nurse per population in CUP Ongkharak hospitabetween the current

system and the new approved.
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Table: 4.21 Comparison the CUP Ongkharak hospital tween the current

system and the new approved

Comparison item

Change list in CUP Current
New approved
system
Average time for accessing (min.) 30.70 30.38
Ratio of Health Personnel/population
e Ratio of Medical doctor (1:Population) 8,632 8,259
e Ratio of Nurse(1:Population) 853 816

It was found that there are 11 current PCUs hagdlih285 of populations
and it will increase to be 12 PCUs owing to the mg@proved system for handling the
higher number by 47,236 of populations. Anywayyéhe two new arrival of PCU as
follows.

1. Chuat Bua

2. Ban Bang O
Also, there is one CUP moving to be under supemisif the nearby CUP namely:

Ban Pak Klong 22
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4.4.3 Comparison the CPU accessibility and ratiofenedical doctor
and nurse per population in CUP HRH.Mahajakri Sirinthon medical center

between the current system and the new approved.
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Table: 4.22 Comparison the CUP HRH.Mahajakri Sirinthon medical center

between the current system and the new approved

Comparison item

Change list in CUP Current
New approved
system
Average time for accessing (min.) 30.70 30.38
Ratio of Health Personnel/population
e Ratio of Medical doctor (1:Population) 8,632 8,259
e Ratio of Nurse(1:Population) 853 816

It was found that there are 3 current PCUs handli&d68 of populations
and it will increase to be 4 PCUs owing to the regsproved system for handling
22,311 of populations. In addition, there is a rewwval of PCU namely Pak Khong

22 and there is no PCU moving to be under supervisf the nearby CUP.



Somchai Saengsawang Results / 62

4.4.3 Comparison the CPU accessibility and ratio ahedical doctor
and nurse per population in CUP Royal Thai Army Medcal between the current

system and the new approved.
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Figure 4.12Comparison the between the CUP Royal Thai Army Medal
Department current system and the new approved
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Table: 4.23 Comparison the CUP Royal Thai Army Medial between the current

system and the new approved

Comparison item
Change list in CUP Current

New approved
system

Average time for accessing (min.) 0.0 26.44
Ratio of Health Personnel/population
e Ratio of Medical doctor (1:Population) 621 1,755
o Ratio of Nurse(1:Population) 311 1,755

It was found that there no current PCU but it w#él 4 new PCUs handling
for 21,063 of populations owing to the new approsgdgtem. The names of the new
PCUs are

1. Ban Nong Ri

2. Ban Wang Pla Chuet

3. Ban To Mai Dang

4. Ban Pak Chong
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CHAPTER YV
DISCUSSION AND CONCLUSION

5.1 Discussion

A main objective of this research is for providithge appropriate zone of
the primary health care unit through GIS, basetima spent on running from PCU to
CUP and awaiting time in CUP.

Finding from the analysis showed that time spentdetting service at
CPUs and CUPs in Nakhonnayok province was diffedepended on types and routes
of transportation as well as waiting in each CURdIhg from the research leads to
the appropriate model on time management for acgessich CUP of patients which
finally brings about appropriate workload among roalddoctors and nurses.

This research collected data from many sourcesbgndgurveying. Data
were analyzed through ArcGIS for finding the appiaie route and time spent for
accessing PCU and CUP in Nakhonnayok province.fihlkdeng showed that there are
10 PCUs in which people can access with the mgoeogpiate time.

Finding from the analysis can estimate accesBibilme of people on
commuting from PCU to CUP throughout the province

- Also, researcher found that the current and #we approved routes of
transportation is not difference in time due to kbeation of each PCU is not much
far. Furthermore, the size of the province is gqustmall, being square, thus,
transportation routes in the province are normstiigrt.

- The new approved system revealed from this rebebrads to more
appropriate routes of transportation which finalyects the ratio of medical doctor
and nurse per head of population. Some areas dreeisame while there are some
hospitals facing with unbalance ratio of nurse Wwhis needed to be adjusted.
Anyway, the finding also mentions the differenceoaign hospitals in terms of their

mission and supervision.
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- The new approved system shows that average fpaet $or accessing
each CUP was ranged from 30.38 to 34.83 mins. 60ing, the finding showed that
there are 10 PCUs which are needed to move to ther wupervision of nearby CUPs
in order to save accessing time. Even though tileert much in time difference
between the current system and the new-approvedlyneange between 0.06-7.10
minutes), there are 3 CUPs in which the time spewdiifferent by 5 minutes. These
PCUs are PCU Ban Chuat Bua, PCU Ban Pak Chong@ttBan Wang Pla Chuat.
In fact, time saved by 5 mins. can be very impdrtanthe urgent cardiovascular and
injured patients.

The new approved system shows that average tiraet $pr accessing
each CUP was ranged from 30.38 to 34.83 mins. &0ing, the finding showed that
there are 10 PCUs which are needed to move to ther wupervision of nearby CUPs
in order to save accessing time. Even though tieert much in time difference
between the current system and the new-approvedlyneange between 0.06-7.10
minutes), there are 3 CUPs in which the time speuiifferent by 5 minutes. These
PCUs are PCU Ban Chuat Bua, PCU Ban Pak Chong@ttBan Wang Pla Chuat.
In fact, time saved by 5 mins. can be very impdrfanthe urgent cardiovascular and
injured patients.

There is a specification of career, especially agnéhose who are
specialist doctors. In some cases, medical doetbhcsare specialists are needed but it
is not available in some hospitals. Thus, patiahisays go to the hospitals which can

serve their health needs.

5.2 Conclusion

5.2.1The research result confirms that GIS canppdiead for calculating

the proper route of transportation for accessing®@\lith the most time saved.

5.2.2 The current system for accessing each CUfbtianuch different
from the new-approved one due to the small sizeeprovince in which each PCU is

located closely to each other.
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5.2.3 Moving the PCUs to CUPs for more time savedghinbe done

simultaneously with health personnel adjustment.

5.3 Recommendation

5.3.1 The advantages of Research

5.3.1.1 Route analysis modeling found from thsesech can
be applied for other provinces

5.3.1.2 Time spending estimation concept foundnfrthis
research can be applied for setting the policyréferred cases to the more proper
hospitals.

5.3.1.3 Finding from this research can be applied
distributing health officers to be more proper witle need of the area.

5.3.1.4 Also, finding can be applied for calcuigti the
appropriate health service accessibility among [geowing to the government policy
which is intended to improve 2-3 PCUs in Amphor aselting Tampon’s health
promotion hospital.

5.3.1.5 Finding can be also applied for calcutatime routes in
Nakhonnayok province.

5.3.6 The transportation routes found from th&eezch can be
applied for finding the distance among each spottrahsportation routes in
Nakhonnayok province.

5.3.2 Further For Methodology
5.3.2.1 Distance survey for calculating averageedpof each
route should be done according to the real timgeisd people, for example, in the
morning time in which the traffic is quite jam. Bing from the real time survey can
lead to the more validity of average time spentrédwer, the survey should be done
throughout the province.
5.3.2.2 In fact, time spent for waiting the treffight is needed

to be counted
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5.3.2.3 The routes in which pass the tourist dasbon is
always crowd and consume time. Thus, these roti@sic be grouped separately for
calculating the more proper time spent.

5.3.2.4 Average accessibility time in this reskaix gained
from the Provincial Public Health Office. For maecuracy, real time survey might
be needed in order to calculate precisely of mimmand maximum time for service
accessibility.

5.3.2.5 The research should be done in other pcesi which
are bigger in size.

5.3.2.6 Other types of health employee shouldrgl@yed to
include with the further study.

5.3.2.7Population data should come from surveyargnore

proper calculation

5.3.3 Further for direction

5.3.3.1 Distance survey for calculating averageedpof each
route should be done according to the real timgeisd people, for example, in the
morning time in which the traffic is quite jam. Bing from the real time survey can
lead to the more validity of average time spentrddwer, the survey should be done
throughout the province.

5.3.3.2 In fact, time spent for waiting the traffight is needed
to be counted

5.3.3.3 The routes in which pass the tourist dasbon is
always crowd and consume time. Thus, these roli@sid be grouped separately for
calculating the more proper time spent.

5.3.3.4 Average accessibility time in this reshais gained
from the Provincial Public Health Office. For maecuracy, real time survey might
be needed in order to calculate precisely of mimmand maximum time for service
accessibility.

5.3.3.5 The research should be done in other pcesi which

are bigger in size.
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5.3.3.6 Other types of health employee shouldrgl@yed to
include with the further study.

5.3.3.7 Population data should come from surveyamgnore
proper calculation
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THE PROCESS OF THE STUDY

1. Open aview with aline theme.
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2. Creating anetwork dataset ArcCatal og.
2.1 To start ArcCatalog by either double-click a shortcut installed on
desktop or using the programs list in Start menu.
2.2 Right-click the streets shape file and choose New Network Dataset.
This shapefile contains street data for Nakhonnayok Province.
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2.3 The name of network dataset is set to Streets ND by default. Click Next to

continue.
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2.4 Click Connectivity to setup connectivity Policy as Any Vertex.
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2.6 Click Next to continue.
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3.2 Right-click the facilities to load CUP location and the Incidents to load
PCU location
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4.2 Click Solve bottom to finish
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