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Abstract

All nurses have long been working based on basic ethical principles: compassion tenderness,
sympathy, patience, and other human virtues. This highlights nursing images to be accepted and respected.
Nowadays, all societies including the public health arena are being transformed into globalization.
As a result, nurses encounter new ethical challenges which differ from those in the old days. The
declaration on Principles of health care fundamental ethics stated by the World Health Organization
in cooperation with the Medical Council of Thailand put importance on human dignity as a key of
health care services. In addition, the link between ethical principles and law force nurses to shift their

paradigm to conform to international standards.

Keywords: paradigm, principle of health care fundamental ethics, ethical problems, human dignity
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Information Services for Evidence Based Medicine:
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Abstract

Evidence-based medicine advocates a critical and systematic use of interdisciplinary research
findings to support decision making in clinical practice and public health. This article explains an
overview of information services to support such a concept. The development process of these services
is built around the augmentation of information specialist’s skills and competency, following the
informationist model, in order to support extensive information needs of clinical teams. As a case

report, this article describes integrative information services provided at Vanderbilt University Medical
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Center as a case study. Conclusively, it also examines challenges and limitations of the application of

information services for evidence-based medicine, particularly in a context of Thailand.

Keywords: information, public health
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Abstract

Cloud computing technology has become increasingly popular from the advantage of flexibility
in system resource management. However, a distributed architecture of cloud computing require a
high level of security method. Furthermore, many service providers in cloud network need efficient
authentication system to identify many users from various systems. To hide any complexity and maintain
security level, the suitable authentication method for every users who require access many services in

cloud computing is single sign-on

Keywords: cloud computing, single sign-on authentication
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Abstract

Image registration is a process to compose two or more nearly located images according to their
coordinates and to fit them into the same geographical location. It is useful to apply image registration
in several applications such as satellite photography, geography, cartography, weather forecasting, or
medical image processing. Image registration techniques have been researched, invented, and developed
continuously in order to function more appropriately and more efficiently. This article presents the
basic concepts and techniques of image registration as well as the evolutions and the future of the

arrangement techniques for incorporating small images into large ones.

Keywords: image registration, image processing
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Abstract

Information systems play an important role in the business operation of organizations. IT
Development of an organization is notably one among the strategies in business. IT system is seen as
core knowledge and capability of systems software, server system, especially, data center (Data center)

which are key components of computer systems and corporate information. Its main function is not
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only to facilitate expensive computer equipment but also to keep the stability of the I'T organization

in continuously providing services to clients and staff agencies. The organization should pay attention

in designing and improving existing data center effectively and appropriately by operating according

to a standard data center, which is complicated and detailed. The organization should also consider various

factors such as overall design, equipment selection, proper installment and appropriate maintenance.

In addition, the person responsible in designing or improving the data center needs to learn and be

updated on technological information to be able to determine and employ the modern devices and

system applicable to the data center of the organization. This paper aims to present guidelines or a

framework to design a new data center according to international standard and to improve an existing

data to become effective in order to meet organization requirements.

Keywords: data center, data center tiers, data center standards, green data center
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Abstract

This article is to present the concept and 6 different ways of major principle of Teaching
Statistics e.g. Active Learning, Cooperative Learning Service Learning, Web Based Learning, Problem

Solving and Statistics Reasoning Learning Environment

Keywords: teaching statistics, innovation in teching statistics.
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Abstract

At the present time, computer has an extremely vital role in the scientific study and research in
all fields including medicine and pharmacy. Moreover, currently, the emerging and reemerging disease
being more intense are global health medicine problem. The government of each country realizes the
importance and accelerates the development of drugs to treat and control those diseases. However, the
research process so as to obtain the approval drug by the FDA has to use for long time with a budget
of many hundred million US dollars. Therefore, this article aims to present the role of computers for
assistance in the design, discovery and development of drugs in order to increase the chance of success

to get an effective drug within short time and with lower cost.
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WY NenvvzanIsarIuMIsaniun FDA was
Udeseangnannld (Kapetanovic, 2008) az1inlii
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$ 335 million 5 467 pillion 5 95 million
[ T |

I 7 ry Phasell:  Phase Ili:

acs f Phase I:

Target . [ Safety&  Safety&  oaoo
(“’"" b """( it Finding ("¢ | 20-80heaithy  Ccacy  Efficacy g anp00e

‘& Validation 100-300  1000-3000

. LY AN IndViduals " patients patients

12years  05-lyear  2-3years 1-2 years 1-2years  1-2years  2-3years 1-2 years

€—— Drug Discovery Phase —2 Preclinical Phase «—— Clinical Development Phase ——2* Approval Phase

AN 1 TUADUVBINIAUNY AITERAUDY LAZMITHAINGI

Note. from “A virtual space odyssey”, 2012, Retrieved from
http://www.nature.com/horizon/chemicalspace/background odyssey.html

Note. from “Novartis drug development process”, 2012, Retrieved from
http://www.novartis.co.uk/flash/research_development/drug-discovery.swf

Note. from “SWITCH BIOTECH drug discovery process”, 2012, Retrieved from

http://www.switch- biotech.com/Drug%?20Discovery.html
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(Taftetal., 2008) wazuudliuveamshnoNiIAeS
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Computer-aided Drug Dis% Design and Development

*Bioinformatics ~ * Target *Library design  « QSAR * In silico ADMET
*Reverse docking  druggability ~ *Docking scoring  « 3D-QSAR prediction
* Protein structure  * Tool compound  * De novo design  » Structure-based  » Physiologically-based
Prediction design * Pharmacophore  gptimization pharmacokinetic (PBPK)
* Target flexibility simulations

AN 2 Lﬂﬂﬁﬂﬂ1\1ﬂﬂﬂﬁ3Lﬂﬂ%ﬂult@iﬂz‘ﬁuﬂﬂi‘m'ﬁﬁuWU MIOINULY UarMINnMUAIY
Note. from Drug discovery pipeline vs. computer-aided drug design (CADD) tools. by Tang et al.,

Amsterdam: Elsevier Ltd.

519 1

neggudayanddguazsnuiulunszuoumsduny mseenuvy uazmsimugIg

Uszangiuvoya Segudoya wraian

DNA sequences GenBank http://www.ncbi.nlm.nih.gov/Genbank/
DDBIJ http://www.ddbj.nig.ac.jp/
EMBL http://www.embl-heidelberg.de/

Protein sequences Swiss-Prot http://www.expasy.ch/sprot/
PIR http://pir.georgetown.edu/

Protein structures PDB http://www.rcsb.org/pdb

Gene expression ArrayExpress http://www.ebi.ac.uk/microarray-as/ae/
GEO http://www.ncbi.nlm.nih.gov/geo/
CIBEX http://cibex.nig.ac.jp/index.jsp

Metabolomics HMDB http://www.metabolomics.ca

MDL Metabolite database
METLIN

http://www.mdl.com/
http://metlin.scripps.edu/

Protein-protein interactions BIND www.bind.ca/
HPRD http://www.hprd.org/
IntAct www.ebi.ac.uk/intact/
Post-translational modifications dbPTM dbptm.mbc.nctu.edu.tw/
RESID www.ebi.ac.uk/RESID/
Biological pathways KEGG www.genome.jp/kegg/
BioCarta http://www.biocarta.com/

Note. from “Some biological databases reviewed in this article” by Song et al., UK: Oxford University

Press.
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2004 il 302 (599 uTFMAa1II “The future is

bright. The future is virtual” (Kapetanovic, 2008)
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MN 3 MIAANTBIAITLANDUDTI (B1UUD) L‘i.]ﬁEJ‘lJL‘VI‘El‘U
Aumsfiansesasarouvunadalulia (1nie)
Note. from Docking and HTS to discover new
leads for drug discovery. by Shoichet et al.,

Amsterdam: Elsevier Science Ltd.
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Tupenmimeidiomatialinannars fonna

Note. from Depiction of high-throughput virtual
screening: multiple ligands are docked to a
receptor and ranked by energy estimate. by

Jacob et al., UK: PLoS Publishing.

ffaqiiu mailaluanms fenne Alsunsy
T1unn ldun AutoDock, AutoDock Vina,

Affinity, DOCK, DIVALI, DARWIN, eHiTS, FLOG,
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FlexX, FTDOCKu GOLD, Glide Hammerhead,
ICM, LibDock, QXP, SANDOCK waz SLIDE
Wudu (Meng et al., 2011) unazldsunsuazly
danesnunuand il ANNGINAZANNYNABIVBY
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URL HINgLTG

1 PubChem  http://pubchem.ncbi.nlm.nih.gov/  Hlassadgensmnndi 40 sulaseadng

2 ACD http://www.mdli.com iilnseadensannni 571,000 Tassass waziilugiu
%’agatﬁamiﬁw

3 ZINC http://zinc.docking.org/ Naseedeas Uszana 20,089,615 Taseadne ua
Wulaseaha 3 T Ltaﬂﬁ’%’aymﬁmﬁuﬁmﬁn
Tnanauazinnuiussicnnsanldie

4 LIGAND  http://www.genome.jp/ligand/ Nassadeasiad dszana 15,395 Taseadg

5 DrugBank http://www.drugbank.ca/

6 ChemDB  http://cdb.ics.uci.edu/
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ol 5,043 Tnsaasa
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Note. from Some small molecule databases reviewed in this article. by Song et al., UK: Oxford

University Press.
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M 5 UdAITUAdUMTaNLUUAI de novo Drug Design frewnatia Link uaz Grow
Note. from Principles of structure-based ligand assembly: Link/Grow Strategy. by Schneider and

Fechner., UK: Nature Publishing group.
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M13519 3

lsunsu de novo Drug Design sduail 1989

aunzialagii
il solilsunsa/fuds Tiiand

1 HSITE/2D Skeletons 1989

2 3D Skeletons 1990

3 Diamond Lattice 1990

4 LEGEND 1991

5 BUILDER vl 1992

6 LUDI 1992

7 NEWLEAD 1993

8 SPLICE 1993

9 GenStar 1993
10 GroupBuild 1993
11 CONCEPTS 1993
12 SPROUT 1993
13 MCSS & HOOK 1994
14 GrowMol 1994
15 MCDNLG 1995
16 Chemical Genesis 1995
17 DLD 1995
18 PRO_LIGAND 1995
19 BUILDER v2 1995
20 SMoG 1996
21 CONCERTS 1996
22 RASSE 1996
23 PRO_SELECT 1997
24 SkelGen 1997
25 Nachbar 1998
26 Globus 1999
27 DycoBlock 1999
28 LEA 2000
29 LigBuilder v1 2000
30 TOPAS 2000
31 F-DycoBlock 2001
32 ADAPT 2001
33 Pellegrini & Field 2003
34 SYNOPSIS 2003
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S %a‘[ﬂmnm/éum Pt
35 CoG 2004
36 BREED 2004
37 Nikitin et al. 2005
38 LEA3D 2005
39 Flux 2006
40 FlexNovo 2006
41 Feher et al. 2008
42 GANDI 2008
43 SQUIRRELnovo 2009
44 Hecht & Fogel 2009
45 FOG 2009
46 Med-Hybridise 2009
47 MEGA 2009
48 Fragment Shuffling 2009
49 AutoGrow 2009
50 IVGA3D 2010
51 NovoFLAP 2010
52 PhDD 2010
53 LigBuilder v2 2012
54 DOGS 2012

Note. from Computer-based de novo design of
drug-like molecules. by Schneider and Fechner,
UK: Nature Publishing group, Tdsunsuit 1-36.
Note. from De novo drug design. by Hartenfeller
and Schneider, New York: Humana press, lilsunsu
17; 37-49. Note. from IVGA3D: De novo ligand
design using a variable sized tree representation.
by Bandyopadhyay and Sengupta, Sharjah:Bentham
Science Publishers, T‘}Jil,miu‘ﬁ 50.

Note. from NovoFLAP: A ligand-based de novo
design approach for the generation of medicinally
relevant ideas. by Damewood et al., Washington,
DC: ACS Publications,Tﬂimeﬁ 51.

Note. from PhDD: A new pharmacophorebased
de novo design method of drug-like molecules

combined with assessment of synthetic



accessibility. by Huang et al., Amsterdam: Elsevier
Inc, Tolsunsudi 52.

Note. from LigBuilder 2: A practical de novo
drug design approach. by Yuan et al., Washington,
DC: ACS Publications, Tsunsui 53.

Note. from DOGS: Reaction-driven de novo
design of bioactive compounds. by Hartenfeller
et al., UK: Public Library of Science (PLoS)
Publishing, TWsunsuil 54.
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GastroPlus U@y (Rao and Srinivas, 2011)
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Ambesi-Impiombato, A. and di Bernardo, D. (2006). Computational biology and drug discovery: from
single-target to network drugs. Current Bioinformatics, 1(1), 3-13.

Bandyopadhyay S, Sengupta S. (2010). IVGA3D: De novo ligand design using a variable sized tree
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Design and Construction of Air Insulation Breakdown
Voltage Test Set in Air Pressure -30 to 30 pound per square inch at 1
to 5 millimeters Gap Distance
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Abstract

This paper presents the knowledge management of field utilization factors. The field utilization
factors are value that represents the characteristics of the high voltage electrodes or the electric field
characteristic are divided into three types: (1) uniform field electrodes shown the plane - plane electrode
that have field utilization factors 1)%* = 1, (2) slightly nonuniform field electrodes shown sphere -
sphere or sphere - plane electrode that have field utilization factors in range 0.3 < 1)* = 0.9 and (3)
highly nonuniform field electrodes shown the rod - plane electrode that have field utilization factors

1) * < 0.3, the field utilization factors applied to the design of high voltage equipments, such as cable

1 4 3 a a a I's a o A ad =)
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terminator for high voltage testing, high voltage divider, LP and LS coils of Tesla Transformer, lightning

conductor and high voltage electrical connectors etc.

Keywords: high voltage electrode, field utilization factor, uniform field, slightly nonuniform field,

highly nonuniform field
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Abstract

The objective of this project is to reduce the waste of three ply yarn spinning machines: machine
numbers B27, B28 and B29, in a yarn spinning process. Overall amount of their waste production was
over a maximum acceptance limit for this process (7%). Based on data collection, there are four effects

of quality problems: yarn is not smooth, some residual yarn left at an axle, skein, and some residual yarn
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left from connecting or cutting. In root cause defect analysis, several industrial engineering techniques

including brain storming, work sampling, cause-effect diagram, and Pareto diagram are applied. The

findings pointed that the root causes are the lack of skills and experience of workers, workers do not

work as a team, no working standard, and machines and their parts in an old, wear, and breakdown

manners. In reducing waste of these machines, several industrial engineering techniques, including

work study, training, autonomous maintenance, and 5S activities are applied again. The result obtained

after implementing all these techniques is that the amounts of waste from machine numbers B27, B28

and B29 decreases from 7.04, 6.97, and 7.12% to 5.12, 4.48, and 6.05% respectively.

Keywords: waste reduction, yarn spinning process, synthetic plastic rope manufacturer
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Abstract

This research aims in screening the chronic diseases such as diabetes, hypertension and
hyperlipidemia with the collaboration between community elder club and the Faculty of Pharmacy.
The screening will identify the high risk group that need to provide the treatment together with health
promotion. The screening process enhance the efficacy in diagnosis of high risk group, decrease the
changeable risk factor and cost saving from the complication diseases. The sample group of 89 persons
in this research was selected from the elder group live in Klong Si community, Klongl.aung district,
Pathumthani province. The result of this research showed that within the 89 of sample group, 22 are in
high risk of diabetes (24.72 %), 37 are in high risk of hypertension (41.57 %), and 10 are in high risk of
hyperlipidemia (11.26 %). For disease knowledge and behavior, the group behave with proper hygiene
and significantly decrease the incident of high risk up to 63% with P<0.05. The score is increased
6.36 from 15 points. Evaluation of satisfaction showed that the participated group satisfied with score
of 4.15%0.81 of 5 score ranking. The suggestion for diabetes screening is that there should be public
health education from public health staffs and volunteers of the community to educate people with the

high risk factors follow by periodically monitoring and evaluating for the effectiveness of the screening.

Keywords: screening, chronic diseases, diabetes, hypertension, hyperlipidemia
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Abstract

The purpose of this research was to study the catalytic performance of metal impregnated on
dolomite support. The results showed that the presence of catalyst increased in gas products content
from 45 % to 70 % and decreased in eucalyptus tar content from 20 % to 2%. It was found that this
catalyst was effective for tar cracking reaction from high molecular weight hydrocarbon to lower
molecular weight. The tendency of gas compositions increased in H2 CO and CO2 content whereas
CH4 content was decreased. According to catalytic performance of impregnated nickel, it acted as an

active metal and promoted reforming reaction.

Keywords: Nickel, Dolomite, Tar, Eucalyptus
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The Study of Customer’s Knowledge and Behavior in
Using Antibiotics at Community Drug Store in
Pathum Thani Province
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Abstract

The purpose of this research is to (1) a study on the level of knowledge and behaviour of

antibiotics usage on clients in community drug store in Pathum Thani Province and (2) to analyse
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the relationship between personal factor plus drug user and the level of knowledge and behaviour of
antibiotics usage. The respondent group is 384 clients in community drug store in Pathum Thani while
the tool of this research is a questionnaire. An analysis on data of descriptive statistics and analysis on
the relationship of variable factors relating to knowledge and behaviour on antibiotics usage by using
the term "Chi-Square". The research reveals that most respondents (1) have a medium score on the
knowledge of antibiotics usage (2) have a high score on behaviour of antibiotics usage (3) Gender,
marital status, religions, education level, occupations, income per household (monthly), drug user,
diseases/causes of using antibiotics, and a past experience of suggestion on antibiotics usage (when
the user has been served by health station) are affected on the level of knowledge and behaviour of

antibiotics usage statistically.

Keywords: antibiotics, knowledge, behaviour of antibiotics usage
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Image Retrieval using Weighted Color Distribution
with Gaussian Distribution of Color Histogram in HSV Color Space
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Abstract

This paper proposes a content-based image retrieval system (CBIR) using HSV (Hue, Saturation
and Value) color histogram. To retrieve similar images to the query from the database, color histogram
of the query must be compared to those of images in the database. However, if color histogram is
uniformly quantized, one color may distribute to more than one color bin. Therefore, using regular
distance measurement, which performs bin-to-bin comparison and does not consider relationship
between neighbor colors, may not be efficient. In this paper, distance of each color incorporated with

neighbor colors are proposed to improve the retrieval performance of the proposed CBIR system. The
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experimental results using the proposed CBIR system show good retrieval performance over a variety

of image collections.

Keywords: Image Retrieval, Color Histogram, Gaussian Distribution
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Abstract

This research is design and construction a distribution of light test-set by stepping motor control
that use compact fluorescent lamp of 11 and 20 watts. The experiment is comparison of down light
which has size 10.2 cm and 15.2 cm. The distance of distribution of light from the light source to lux
meter is between 0.1 to 1 m and can be adjusted angle of distribution of light from the light source to

lux meter for the down light between 90 to +90 . The inside test-set is a black flat color in order to
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reduce of the reflection of light from the source. For compare characteristic distribution of light from

the experimental with standard polar curve. The test results of distribution of light have error at £1%

Keywords: distribution of light, down light, compact fluorescent, stepping motor control
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Training on Web with Cooperative Learning in Purchase
for Employees of Demco Public Company Limited
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Abstract

The objectives of this research were: to develop and test the effectiveness of training programs
on the Web using cooperative learning on the subject of purchasing for employees of Demco Public
Company Limited, to compare the academic achievements prior to and after the training, and to assess
the results of the training in terms of training satisfaction and the knowledge gained on the subject
of purchasing. The statistics used to analyze the data were mean and standard deviation. The results
showed that: the training using cooperative learning on the basis of 80/80 purchasing performance are
as follows: Lesson 1 (Elez) 78.00/87.20, Lesson 2 (EI/EZ) 76.40/89.40, Lesson 3 (EI/EZ) 77.00/91.80
and Lesson 4 (EI/EZ) 72.00/90.00; on the academic achievement prior to and after the training sessions,
there was a purchase of 4 units from pre-training based on assumption with the score after training
significantly different statistically at the .05 level; the review of the training in terms of the knowledge
gained indicated that the following factors contibuted to the difficulty of training on the Web at high
levels: pesentation, design of the monitor in terms of benefits and its use and the excessive training

on the web.

Keywords: training on web, cooperative learning, Demco Public Company
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Abstract

The purposes of this research were to study the level of perception of professional nurses
toward being magnet hospital, as well as to study the relationships between personal factors, professional
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random sampling. The 3-parts questionnaire included personal information attitude and perception
toward being magnet hospital. It was validated by experts and a tryout with 30 professional nurses.
Cronbach’s Alpha coefficient was analyzed to indicate the reliability at the questionnaire which were
.82 and .97, respectively. The statistics were the percentage, mean, standard deviation and Pearson’s
Product-Moment Correlation Coefficient. The significant level was set at <.05. The research findings
revealed: The nurses had high level of attitude. Total perceptions toward being magnet hospital was
at high level where as the perception mean score of each part was at the high level except the human
resources management which was at the moderate level. Professional nurses who have different nursing
practical unit and attitude were statistical significant related to perceptions of magnet hospitals at .05
level (r=0.24 and 0.64), but educational level, age range and experience were not related to perceptions

of magnet hospitals .

Keywords: magnet hospital, perceptions of professional nurses
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Design and Construction of Air Insulation Breakdown
Voltage Test Set in Air Pressure -30 to 30 pound per square inch at 1
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Abstract

This paper presents the design and construction of air insulation breakdown voltage test set in
air pressure -30 to 30 pound per square inch at 1 to 5 millimeters gap distance. That use plane to plane
electrodes for creates a uniform electric field diameter 90 millimeters and thickness 5 millimeters. The
experiment use AC high voltage test according IEC 60060-1, IEC 60060-2 and IEEE 4-1995 standards.
The test result show breakdown voltages at 1 to 5 millimeters gap distance at -30 to 30 pound per

square inch are in the range of 0.2555 to 18.6448 kilovolt; the breakdown voltages are relating with
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air pressure and gap distance. This test results can be applied to design an insulator material of high

voltage equipment that has uniform field characteristic more appropriate in the future and test set can

use for teaching and research effectively.

Keywords: plane to plane electrode, uniform field, breakdown voltage, air insulation, breakdown in

air insulation
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Abstract

Objective of this paper is to study the performance of the split-type air conditoning unit using
cellulose paper cooling media compare to PVC filling. Cooling water used was the condensed water
from evaporator. The studied parameter are coefficient of performance(COP), energy efficiency ratio
(EER), and power and energy of the system.

Experiment set up used a Fujibishi split type air conditioning unit of 12,000 Btu/hr capacity
using R 22 was used as working fluids. The test room are 13.4 m” floor area with 3 m height. The test
run started from 08:00 am to 4:00 pm or 8 hour/day.

Result of the test showed that COP of cellulose condenser was at 5.28, EER was 14.59. system
power consumption 6.00 kW-hr,and energy consumption reduce from normal air conditioning unit
was at 28.39 %. For PVC filling cooling set, COP was at 5.13, EER was at 18.01, power consumption
was 6.60 kW-hr, and energy consumption reduce from normal air conditioning unit was at 21.18 %.
However, the advantage of using PVC filling are the washing ability and longer life time compare that

of cellulose media.

Keywords: decreasing temperature

4
@

o =2 Qo d‘ d‘ 4 J Aa
AN NMIANEINUIYNLAYIVBINUI UAAA

C4 a 4 ° o
if'aa@ﬁumﬂ%’wﬁaqm"lwﬂﬂummidmclﬁnj QﬂﬂiﬂlLLW\‘laﬂqm‘VlﬂvﬂJsluﬂTiiw‘]ﬂfJﬂ'NllifJuﬁTVii‘]J

=

d‘ o ¢ a Yy v
o { o o Lﬂif]x‘]l]i‘]JE]']ﬂ']ﬂ'ii]llﬂuﬂ‘]iuﬂizﬂ1‘c’lﬂ'ﬂlﬁﬂuﬂ?ﬂﬂﬁlfﬂﬁ
i:uuﬂi‘u’mmﬂtﬂuiznuﬁumﬂ%wmdmL?Jummumﬂ v

MAMNMIaAMIIENaINULazINNaNsaudfuTZ Y
USuormea TaguuimalumsiSvaamslyndsnuly
o A = o R
srupliuemantAiuNatalauLUINIIKiIfAaNITan

a ¢ o YA v
gamaiveIneutAu NIV IMITTINIEANNT B Y
g o Y a a 1 Vv = d‘ v
gevuwhlvidszansamwlumsaisimanuioudnanla
=) g v d‘ Y o
ABANTTAULVDITTUVILTGIVUAIN TagTaqgilem

¢ o I a dl d‘ Y
gunsaldmivangamgilunugadvnssuineITeq
AumMsszineanusoulannmevangsia ¥y A1
nszavsaglasinldlumanunafivanugudiniy

X 4 ¢ a o
gaanvnssumsasadaivselslumsszueanuion
MRuLHIAdULAULDIVBILATDIUTURIMIA A1
PVC filling inl¥lumsszineanudeulvfuveradu

Wudiu

148 EAU Heritage Journal

21581532AMNISANIINLa LB A LS ULALEE

Tugaannssudiaansetind siue axTnua oz
(2551) Taglduruaglaaainazaangamnil Iufy
msl¥aulsdazeonh munsnangamgiveseine
10 1.9 °C flu 9.6 C anmslimaanuas 6.85%

g o A ¥ 1 IS v A J J
UaNNU mumﬂmmuaﬂqmmmmﬂuauLaaimai

Y

o 4

598y 1AnA waz ymw udnlasiiond (2553) e
ANITOUZVDILATDIUFUDINA IAMTANBINYIAN
Fuilszansanssouztiiuay 30.8 % uazaamsly
MadliMhag 31.04 % WUIMIMINNANTTAULUDS
insealiuermalasmsangavgiivess1mene i
P A o Aq ¥ ¢
AdULAULYDS AULATRal5 U IMANlFABULAULY DS
Y Y Y £%
szngANNSaULUUTTINgANNS s UM A Tagly

K ¢ v A Y o
"Lnfﬂﬂﬁfl55U18ﬂ31ﬂ5@u1ﬂ8@]5\1LW@aﬂﬂ’]ﬂfBWﬂQ\‘nu



T Jeade avuzwisel. (2550) dunsaan

a I ° o A [
gaumivedneuANLraial 1.6 C Mmliaindany
Inihanas 13%

& ¥V o a

wzfiuldduuamalunisangamgiives
MANDUITNABULALLTDS LNDLANANTTAUVBILATDY
Yiuemeainmeunmanazimaléianszineanaden
U s a w 24’4 k% [ i)
gy NuIdendsmsnadevlnemsilseuney
nsangamgivesaimaneuiaeuauresTagrinms

@ a

a dl 4 ] )
ﬂﬂﬂﬂ%ﬂﬁﬂﬂm‘ﬂﬂmﬂﬁﬂﬁ]'lﬂLLNuL‘BﬁQIﬁﬁLﬂ%ﬂULﬂﬂN

9 K] Y
a

AUYAIARUHYNTN

Y

o ]

manunu PVC filling

-

NYHYLUBIAY
HANMIIMNUUDITZUUINAIN LY
nanmynnuvesszuumsealelasiag i

l¥ndnnmisdaleasmanuduliigangivaz

[ 1 dl 1 %4 tﬁl Y a
ANNAUGI AounzelouanuIaueen almiiams
o o Y v Qv o < ::i
nduddranaNuaula NN uasuanue

= :I} v £ < Y Y o o

anaje umlFnennsaweitlounuliiuszuy arsm

< d‘ta ¥ ¥ 1 ' ~
anuduntenly laun arslalasasveu wonluiily

w30 wgealsmiven (Stockers & Jones, 1982)

I 4 Y] o < @

Wudu Igdnsszuuhanuduuuudaloudaslunmn

1 wazaw 2

T°C

a1 manhauvesgnsaluazauifuesadsmau

1u P-h Chart

Actual

Subcoolin
\ = Pressure drop cycle
[ \
3155 2
Standard /‘
cycle Pressure

drop

Pressure, kPa

Superheating

Enthalpy, kJ/kg

Mw 2 mahanuvesgUnsaluazanifvedsham

14 P-h Chart

'
a v o

GUAUINEITHIANNLTUNDBNDINIIA D
I 4! IS 4 1 4' o
annnudu Fuiuveanaulnaiigaiesiszine
9 % a 4 o < Y 1 d'
FuanuSeunnuinatiewhanuduudides q wWaesy
aonuzannvasnaunagiiuleiavue sshanudu
peNNNIATENNITMEIAONINIALTDS ABNIWIALTDS

a @

o Y Ao o < v
imthndamsianudulviigamgiivazanudugs
o & o a
asmanuduiaaruziduledoudsean (super
heated vapor) Tngmisldmasnudngansmanudu
Nnduasanudulvasenanasuwasas U
I'4 d‘ 1 ¥ d' Yo 1 Y
AoutAULLR] (Walldesanuseunlasuganzuwindon
o & & A o <
Asmanuduidauzduvearialiomsnanudu
1va09N91AAUAULEDS IWaNFIaAANNAUINIAT
@ o < o t4 o < I
anANNAUYBIANIINANNE U IFSTTANNE U
voanay Nniuagnadiginieshiszmeiu 1 sou
MIMNY MsmlssansmwueIszuusaNNLEY
drulnamsmiszdnsamvesszuvanuidu deu

mlugduvvvesaduilszansi¥aanssaus COP uay

Uszansmwmsldanudu EER ldan

COP _ Qev _ hl_h4
WL‘()mp hZ_h 1 ( 1 )

0 AMuEURlE (Btu / hr)

ey

ANNTaunls (Btu / hr)

comp

EAU Heritage Journal 149

9158153AMNISURIINAIG DAL NS ULaLie




h — toumadianisiaed (Biu/lb)

h, = toumatvudineutiuizes
(Btu/lb)

h, = toumadvieannnasuLAuLLes
(Btu/lb)

h, = toumataeudnanlisines
(Btu/lb)

EER = ﬁ,L
system

_ mr(hl—hA)

x3412.3=3.42xCOP
system(comp+fan)

()

Nc‘oim%aﬁmnmﬁuszwmumsmma%ﬁ'ﬂ"la

’ ¥
1uen i oufami
- [
poumuEef
thnael
g moumymend
iy
inlthnmod
L ] L
iy

MN 3 29951AT09MANNTUTZULABNINIdLTaS oA 1o

<

ANNIN 3 lﬂﬂilﬂgﬂdﬁ1ﬂ31ulﬂu§$ﬂﬂ

]
=

AewtwsarresanlelsznoumegUnsainanididgda

=De

4
1. AOULNTALEDS
¢ o v A o =
AvILNTdLr eI NI NaadsiANEY
Tuanmwniduleaniaiesszive ey lvianuay
A M o q v s &
lwasesszmsansasauansasnlmnenaneiule
¥V I Y ¥V 2: o v Y o I
wazadanudula wieunahmsdalsisnsnanudu
= s g 1 IS
nanudugaruanansanuwiwduveanadly

Aputauasuazdamsianduriiugnsaldie g

150 EAU Heritage Journal

21581532AMNISANIINLa LB A LS ULALEE

¢
2. ABULAULYDT

P

ﬂ'ﬁ]‘uLﬂul“ﬁﬂ{ﬁ'lﬁillﬂ/lizﬂ'lUﬂ')'lll%}'f]u'f]f’)ﬂ

11N ﬁ'liﬁ'lﬂ)1llLguLﬁﬂiﬁ/ﬁWU'ﬁﬁdﬂﬂé’ﬂﬂﬂﬂ*ﬂﬂ

Y

A-

a @

apwnsdrasludninlenigamgiuazanudugs
1 I ¥V
myuuduiuveunadla
S I'4
3. 921NOLILADS
= I'd o Y dl Y3 = Vv
anmeLstaed MminngaiulTnannuiou
- 4 & ddg . < 4
NVTIUNITBLUBNNA 89N1IHIANNLTUNE1TH
I~ a dl d'
anuduluszuuasavs N asuaaus
| (23 3 19 ¥ 1 a 1 a
HuuiariugadulFnunnudeurnuiivesiamaau
9: Y s 9: o 24 a
hendnlddanemeluszuy miveamgiilagsey
= I'4
21NoLILABSaNAd
4. NOWNATIMANNLHULHIAD
anshanuEumaINiaNNugILaz Mg
Fanduminudinnaeuauwesgndaninaism
I g 1 dl ] s ' [
ANuEuil Aeungndalidandrannnudu
' v
5. 1232AANNAU
o v A o < A
mninnaIuaumslvavesansianudun
Tranunlldadnwetsiaesananuduauilasy
& va Ao a ¢
anuzidulelangamaiid 4 luenneisiaes
6. N9AA
U
d' 1

1 Y & a 3 <
‘V]i’]ﬂ”ﬂcl"]ﬂﬂuﬂ'lﬂLﬂu‘llﬂflﬁ']ﬁﬂ']ﬂ'ﬂllwu‘ﬂﬂg
<
3

3MIENNBLILARS AUNINAVBIVDINBULAULTD
anshanuduludauzuia gamgismuazanudiuem
nnaNwaLsAeIgnaaruieaaindinemwIdLse3
7. Ney
1 J Y < ] a o < A ]
vediglHiuiemadumshanudundeio
agazviariamadavesneIdsaIfUADUIAULYDS
o « T ¢
asmaduludausniduuiaigaaeuinsdives

v
a =<

s YA o ] [
dalvidianudunazgaumgigaiu wazezgndallda
ADULAULTDI AN IUTDIY

8. M9VU8ILHAd

1 Y I 1 a o <

pievadval i udluiematduasyhanugu

NeaIzrNMeNnmTINANULTUVAIR U A WU



N§1 mhanulumaiaudugaumgiigann
1 o o < ] o o @ s
N i’)Wﬂﬁ'liiVl'lﬂ'J'lNLﬂuQﬂﬁQ]lﬂENLi’]ﬂgﬁtwu%u'ﬂﬁ'J

Tagr1UoVDILYIAN

MyvenNuUUEAAnMHNRNaUIABUIANLTBS

1n15eenUuUEAAARUNYHA B UL
ARULAULTDS LazANAIzULLIATEY D INIALAL

& o (R 1 o o tg o o
aunsalinae1aq 1wy mesludlia tnafannudau
gunsalFanszuduazusaduliy tweldiAuna

1 o I 1 tg
ANINARABY Aes1gaziduane il

A y
| wdpalfusmmunond |

v

| msAnmnis Emdaalih

v
v v

msiaeunionliuonimind
(iituwari v, 1, COP, EER)

Ysuudwinliennse

aamsdmasa il

4 - e
inFealiusimmituswiuga
angumpiinoudinoodiou
(fumaAT V, 1, COP, EER)

v

(fudmdimsinlga v, 1,
COP, EER)

A 4

WSeufeunslémdanuveaia z

niduazagwamsnamey

M 4 laezunsunannisesnuuuNISNAA8Y

v
U

o 4' (Y4 d' va
ﬂ1§ﬂ1u3mﬂ1‘llu1ﬂLﬂiﬂﬂﬂillﬂ'lﬂ1ﬂ‘ﬂﬂ$l“]iﬂﬂﬁd

o v W 4 Ao
AMHIVHNNAAIUATHUYUIANUNT IO

0.655 aums
- - midnman

[HEEE]

e
0.8 cums

LR L

siFadmulu

4 ams miafnuan

2wy

o | G T

—_— —

0.745 ams

miadnilu
2.528m3

3.35 ams

MN 5 wanviaveIrieanlsnadey

namw 5 1¥Yeyavinanestisduinms

MuauaSnannudoudail

PSnaanudou = U5asvies x awnnines

=33.768 x 20 = 675.36 Btu/hr

mfSanaamnuseunnnilauazrinaanavuag
PSunaenudou = Wunvinea,nila x aunniaes

= 6,656.40 Btu/hr

' = 4 o o/
miSinaanuisunndiuiuauluries

Sanaanudou

Fuau x audnmes
2 x 60 = 1,200 Btu/hr

iumilSinannuiouiianun 8,531.76 btu/hr
lumaljiialamsiaenlsinsesdivema
NNV 12,000 Btu/h

mslsurnsaglaawazmsls PVC filling lums

angunivesaIMAanautiineutAULTas

1. mseenuuuraszeANNToulaglyuniy
AszAIsaglad
lumsnaaeailaimsfndaunuisaglaa

a Y £ " 2 ]
vinamuniunaneuauselaglyunusaglad

EAU Heritage Journal

151

9158153AMNISURIINAIG DAL NS ULaLie




UM 60 cm x 15 cm x 60 cm YUIAVDITDIDINIA
Tifiu 5 fiedwas yudna=45 b=45 UANUNIN
150 Naaas lamanududna 25 Pa wazilssansmw
lumssziveih 88 % %afhﬁLﬂuﬁmwmgmmimaau
d' < 1 ] 1 s a

NANMSIANAIULAY 1.5 m/s AaNNAUadaLas
szansmnlunisszmeiininniiwl Performance

Curved for CelPad 0790 #3971 6

Performance Curve for CeLPad 0760
“nith air fece velocity within shaded sres. s droplet filter should be installed.

Pressure Diop (Pa)

Performance Curve for CeLPad 0780
*with air face velocity within shaded ares. a droplet filter should be installed.

Prossure Drop (Pa)

|
!

rr

U

B |

[T} [TRLET )]

bl 4 i (1] (TR u» w 7]
A Face velaciy (mis)

A Facn velocity {mis)

M 6 n31W Performance Curved for CelPad
4‘ v % 1 5]
nAMw 6 iteeenuuuliunuiyaglaad
QI g YA a A 9:
ANuruANIY denaliddsz@nsmwlumsszmeih
dg dg d' Y @ dl o % ] 9; d‘
AU wnzdnunnihdanmliomealnariuiinie
%4 ydg IS [ a Q' g 1 d'
szineanuGeulAnTuLazianuAuaDANNIY LAMS
IS s a QI g 4 a a o
Nanududdainudanalnlsz@ansmulumshau
Yo¥inani Condensing Unit fad innzdedlfusga

nnn WefiaInsateIruTANNMNYBIUHLEsaglad

MW 7 uwiWu Cellulose paper

152 EAU Heritage Journal

21581532AMNISANIINLa LB A LS ULALEE

2.m3genuuuyaszeaNuieulayly PVC
filling

% k4 4 I o

Argminaasiliyaneuinuiraiyaiaelfiy
u@en1y PVC filling 4119 60 cm x 15 cm x60 cm

TumsmupuaIusZINgANNS o U

MW 8 uWua3u PVC Filling

3. 1IIMauvesyAangumniineudn

ADULAULTDS

‘H'

— — ==

220V 1PH  20Hz

1] |! I
gnoowba lula
J

Pump I

M 9 Igdnshnuvesgaangamvgiinoutd

ADULAULTDST

INMM 9 30 Solenoid valve 1Tatid
Mhdhndmaninh dnhilduiumafuheziiuiu
G'afje] waz Solenoid valve ﬁ]mqﬂmsﬁhﬂﬁuﬁaqﬂaaﬂ
Salusiansrosuszauhlumeldfssa High- level
mnﬁuﬁuﬁwﬁfn:@ﬂffﬂumﬂ%ﬁlﬂmuﬁa PVC v1a
3/8" Winanauuazunsanszneh deasihwmiil
szl naasiifeun ugasznoanudeu
wdsnnimiinamugaszineanuiouudinzanaan

Famafivihdiuaia WegnasedaludAnsaduszdiv



lumalanszdy Low level Sutllpanniinly
vyusuluszuuiimsszingly Solenoid valve ims

U 9: a4 v ] < q: dl a B U
mﬂmmmmqmmﬂum LWﬂLﬂﬂﬂ'liﬂHul'Jiluﬂﬂulﬂ

o

AN 10 u,ammﬁaﬂmwaﬂaquﬁﬂ'auuﬁ’w

q

q
]
A

ADULAULYDSTNNUTINA VAT UIMA

NIganNLuuUNIINAan
P T, P T,
MOTOR
¢ Recived '.I'a:r.lk:
EXV N e I

i 11

VLW

aMu 11 ulﬂi’]ﬁLLﬂillﬂ1iaﬂ§]’QLV]E]%INﬁ‘IJLTJﬁLLﬁSLﬂ%
o o A o ey
JannuauluasesdSuormeanldnaass

LY

NAMN 11 afituiinmaiverinmuamal
1. geouvinii

T = gauvgiansanudueenaINAIen

T = gamiashanududeudn
ABULAULEDS

T = gamgiicshanudusenain
ABULAULEDS

a ° < 4 ¥ A
T = PUNANANIMANNLYUNDULVIUATO

2. ANAY
P = ANUFUANINANNLTUDDNINLATDI
JUNY
(Y3 o I~ 1 Y
P = anudumsianuiunoud
ADULAULTDS
P = anusuasianuidussnan

ADULAULTDT
Y3 o I 1 % dl
P = anuauasanudunauniniod
FLINY
3. wsaaulvih (V) - Faussdulnihnen
1 luszuw

4. aszudllih (D) - Sanneninsaives

NINAadNLacHaN1I NNl

MInadauLAIaIls U MALIULEAT UL
ldvihmsySugamaiiveansesiuermealin 25 aeem
aLTed WAaNIwes 3 uaznaaodlurIafIus
08:00 U.- 16:00 1.57u 8 F2lua ¢4l

ad 1 I S 2!}

IMInaand wiuasilu 3 nsalaail

1. wnsesdSuermeadnd (Famn 12)

M 12 mauvesnsesdsvermanuuuendiudna

v
o a 4 J

2. AARITAAADUNNNADULIIABULAULYDS

q 1 Y

Taglgunnwaglaaliihausuiviasestveime

(AN 13)

3. ANGIEAAAUVANA DU IADULAULYEDS

TaglFuru pve filling ldvnusuAuaIoedsy

1MA (AW 13)

EAU Heritage Journal

153

9158153AMNISURIINAIG DAL NS ULaLie




4
@ a

M 13 Msfndsgaangamgiineudineuauye’

HANISNAAD

NAMN 14 wanamsifSeuieusm COP @y
1 3 nsal laga1 COP uluAadsueauaaznsal
2wy . T
Falgnmsmuin Faazmulain wieslSuerme

v

Andeyaangaunni vziigamgiuazanuduluszuy

q q

=)

Tigannin dawalimaszineanuiounneunuisesa
MIMNUVIAdNINIdas luviinan vilviany
o < A o ~
dasalunmsianuduveansestSuermaaniu
Tée weathumurudaldar COP asain 2 My
5.28 demfAenItin 3 vhfiv 5.13 uazgaienfe

ATAIN 1 Ay 4.34 auaId

msulSsuisuam COP
6 5:28 513
5 434
e 4

@

% 3

U 2
1
0 1 1 1]

Ao 1 A38N 2 Asai 3
nsalAnE

M 14 msufSeuneua COP @aagne 3 nsal

NAMN 14 waaamstSeueus EER @ay

a1 3 nsal Tage1 EER ilusiadsveauaaznsal

1
<

Falannmsmura Faazfiuldin asdin 1 fis EER
WaghAY 15.00 (5zdiutwe’ 5) A3aiN 2 A1 EER 93
WAy 18.01 (5zdutues 5) Asain 3 a1 EER (aay

WA 17.50 (S=duwes 5) sedudszansmwiues s

154 EAU Heritage Journal

21581532AMNISANIINLa LB A LS ULALEE

INUMUINAITIY Hon. Premium U 2006 audaifagiiv

AsAIN 3 923A1 EER uandafunguaniios

EER v
20 18.01 175
15
15
g
= 10
5
0 I [l I
A3 1 n3am 2 N3N 3
=5
nImANY

M 15 MsSeuieusl EER @agnd 3 asal

a 4
ﬂ153tﬂ‘51$?‘itta$ﬂ1§ﬁ§ﬂ

aylnamsnaaey

wIeslsueimeansaidnd 19 COP wifiu

4.39 a1lsz@nsaw EER iy 15.00 (Gedutued

4

5) Maanunldveaszuuwiniy 8.38 kW-hr mnlail

ey

- I U d‘ a A a
fatuAaussauznlnd MNANITNAavINIAIAAAa
a ¥ o Y
¥aangaungin oA uAuLyes laglyivaglad
A1 COP tWuvu iy 5.28 Atlsz@nsniw EER
WNVUEIAY 18.01 (52dUIuas 5) mdanunly
V9ITUVUBYAUMINY 6.00 kW-hr mlF¥wdanu
Tihdieeudunsain 1 anasiesas 28.39 lua
aussausiganiad mnziimstieszineanuieu
naeutauresuazlunsdifadagaangamgineud
aoutauLresngl¥uru PVC filling A1COP 1WnAlu
WAy 5.13 AseansnMWEER tWxauAY 17.50
o ¢ o W g v v 1w

Gzduwes 5) masnunldvesszuutiosaamifiy
6.60 kW-hr mslgwdsnuliidietieufiunsain 1

anadsoeas 21.18

HIYLYA ﬂiﬁa’ﬂ%ﬂTWLUa{ 5 MYUAINIATIU
5 B

uen. Premium 1l 2006 dudaifagiiv

mslduru PVC filling wazmsliuriusaglad

A A < v o ~ &
iNemsangamimeuenigdlrimaduazinnuruves
A tg U = Y 1 J 1 4
ImeLiNINnYuRounziingRowauraIdanaly

%4
A o

MIszINgANNTauUNAUIAULEDS AV IS



YoInoNNIALTaITasal diwalianuansan s
< 1 a a o d‘ o
anuduuazalszansmwndsnuveataieariy
armeamuludae
msl¥ PVC filling Adedneiduiaqniainm
IS k4 =< N
numu degmsldnuds 5 ¥ wazannsanuany
= g ya 3 Y ! 4
Wensulda ansaianuazenlade dumsly
] Z IS4 o o d' ¥ A’
winsaglaatuidedidaluiEesngmslinu iesan
1 IS dl ] ¥ d' = g
wiviraglaaimsesgsmuamumsldnundlenyy
Tiannsamhanuazeialinnaia waziegmsldanu
21
k4 o v ° o v ISP v
Yennadusumsl¥ynanammaineuan
ABULAULTDS

1. yaangampineuinouauresioenuuy

nlFaununsesdivermavuia 12,000 Btu/hr

YV YV o d‘ v dld g
mnaesnslsnuaseslivermanivuialveau
= £ YA v d‘
msimMIsnuuulsuvINalFNaNNINZENAULATEY
Ysuomatiu q telszansmwlumsszuneanuiou

YosynangumnineuiineuAUITas

2. maththmasnannaIeatSuermeaunly
fiugnangumpiinewdineuauLreiiisadatde)
damslvavesthliimgaweiuanudsanmsdasaldii
NAMeUNTUVN ARSI Al g anefung
521N8ANNI U

3. yandruqudan o uind uunarees
a a da :: 1 a A dy
slnnseiindAndtedmeluynangamai IANNAY
melugaangamadl 8193 13ANNTIMBUAIINT
a a ¥V IS a Z % 9; 1
duannseiindld msiimsfadaganiuguifinhuendiu

sennynangamgitiedesfiuniudsms

LAN&1521989

suue waxlnue wazaz. (2551). wavanaampdlumsszuennuioudmsvinTelsva1masInaudyin

14 ¥ Aa s ) X A ] a
53U7£/FI?71/531J?73867ﬂ7ﬂ?ﬂ@@ﬁ77fiﬂiiﬂ@tﬁﬂﬂiﬂﬂflﬁ?ﬂﬂi:f@Wﬁ’??’lﬂ. ﬂ"l'iﬂii"’]éﬁtﬂiﬂ‘lﬂﬂ?ﬂ]ﬂiiu

ipseanaursdszinelnenian 22. Unusil.

a 4 o 4 =2 2 o Ha 3 1 S o
54l LANAT, UMW udnlasianl. (2553). ﬂﬁﬂﬂHWﬁNﬁﬂ‘NZ‘UﬂQLﬂiﬂﬂﬂi‘ﬂEﬂﬂ”lﬂvlﬁﬂﬂ(]LLWHﬁﬂqm?‘iﬂuNi’JNﬂU

dunesaes. Imaisaiansli, 27(4).

Yoatls mauznssal. (2550). msaaalWihveaniessvoimauvygaaes: nsdidnyinszyiunisangamni

ABULALITES. MMINGAEULTANT.

Wilbert F. Stockers, W. F. & Jones, J. W. (1982). Refrigeration & air conditioning. Singapore:

McGraw-Hill International Editions.

EAU Heritage Journal

155

9158153AMNISURIINAIG DAL NS ULaLie




wualusudnsinisanaalalsausidedananuainlulssinalyg
52912191 NW.A.2541-2549
Trends in Prostate Cancer Mortality Rates in Thailand, 1998-2006

Araya Prasertchai'

unAnge

IauzBdengnmnaiduamgmamendidgludaneing Faddhidunuidahdanmmedielsanzida
' ~ y A X a4y ¢ = A Y o '
dengnrnniluntiiniuvselil Inglszasdvesmsnyiiensvdeuunlindanmmemungueiguas
danmametiiolugpuengvelsanziadengnyinn seninadl w.a.2541-2549 33msdnnlaelddeyamame
YBINTTNTNATIUGY MNTYITUUNTIATENINYTZNAATINT0 521 IaT WAL2541-2549 AIMNWEM
wnhindanmsmemungueiguazdanmmetiieliuguergdetszmnsmeamy 100,000 au

HamsAnpINLNSAMImemungueguazdannmsmeisdiugiueiguedlsauziiadengnminng
IS o/ N tg 1 o/ QA 1 = N g 1 a N tg
Hunlibinuegaieedudnihlugiszeznm 8 U sunavesmaisduhaziinnamsininvesszmns

a a day o v v & v v ¥ v
qaa’]ﬂ Wq@]ﬂiillﬂ’]iUiTﬂﬂﬂ’]ﬂ1iV]N1ﬂlNugﬂ ﬁﬁ]ﬂﬂﬂ1uaaih~luuﬁ:1§ﬂa']u @NuuWﬂ1Wﬂﬂu18U1ﬂ‘ﬂ’quﬂ’]W

q Y

eSS

asdudiulvinelneandadodesnnlsauzSedengnminnlasnmsd udsuldingAnssuguamnig  saudia
o Yy o1y oy A A o & 1 A v ax o
mslranuiudidmihimagumniiiensisfansesmlsanziiadenganmnnluszezisuan las3sasiamszdy

) a A
Node wauaaululasn

mafg: Mimy uzisnengnrinn Jadoides

Abstract

Prostate cancer is one of the leading causes of cancer death among Thai males. It is not clear,
whether or not mortality rates of prostate cancer in Thailand increased from 1998 to 2006. This study
examines trends in age-specific and age-standardized mortality rates for prostate cancer among the

Thai population. Mortality data during 1998-2006 were analyzed based on ICD-10 for prostate cancer.

'Lecturer, School of Health Science, Sukhothai Thammathirat Open University, Thailand (Ph.D.);
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Both age-specific and age-standardized mortality rates per 100,000 were calculated and descriptively

analyzed for trends.

The results shows prostate cancer mortality rates increased at least fourfold in eight years for

males. The increase in mortality might be explained by the increase in risk factors including ageing of

the population, higher fat diet, obesity, and hormonal factors. Health policy should increase its efforts in

controlling and reducing the risk factors by promoting healthy behaviors. It is also important to educate

health care providers on the profile of prostate-specific antigen testing for screening prostate cancer.

Keywords: mortality, prostate cancer, risk factors

Introduction

Prostate cancer is one of the leading causes
of cancer death among Thai males (Ministry of
Public Health, 2007). The increase in the Thai
population aged 60 years and older might have
been expected to precipitate an increase in the
absolute number of deaths from prostate cancer.
This study examines whether trends in age-specific
and age-standardized mortality rates of prostate

cancer among Thai males have been increasing.

Objective

To study trends in age-specific and age-
standardized mortality rates from prostate cancer

in Thailand.

Data Source

Data used in this study are from the
mortality database during 1998-2006 from the
Bureau of Health Policy and Planning, Ministry
of Public Health (MOPH). The cause of death
was classified according to the International

Classification of Diseases and Related Health,

tenth revision (ICD-10) basis(World Health
Organization, 1992).

Processing of Mortality Data

All deaths in Thailand are required by
law to be reported to local authorities within
24 hours of the time of death or the time of
discovery (Ministry of Public Health, 2005).
The MOPH has collaborated with the Ministry
of the Interior and agreed to document deaths
using the civil registration database of the
Office of Registration Administration (ORA)
in the Department of Provincial Administration
(Prasartkul & Vapattanawong, 20006).

Deaths are classified into three types: (a)
deaths occurring in hospital (b) deaths from natural
causes occurring at home; and (c) deaths from
unnatural causes (Prasartkul & Vapattanawong,
2006). Over 30% of causes-of-death are not
registered and more than 20% of those registered
are considered "ill-defined" (Ministry of Public

Health, 2004).
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Overall, among the total 0.4 million
reported deaths in Thailand in 2004, 65% occurred
outside of hospitals and 35% in hospital settings
(Tangcharoensathien, Faramnuayphol, Teokul,
& Bundhamcharoen, March, 2006). Of this
total, 25% were classified as unnatural deaths
(Tangcharoensathien, et al., March, 2006). The
proportion of ill-defined classifications was nearly
50% since many deaths in Thailand occur at home
and the cause is reported by lay people (World
Health Organization, 2008).

Research Approach

This study presents a cross-sectional
description of trends in age-specific mortality
rates of prostate cancer during 1998-2006. Causes
of age-specific mortality rates of prostate cancer
were compared with this formula:

Cause-specific mortality rate by age-specific

Dc

group = x100,000

midyear

Where:

Dc is number-person of cause-specific
mortality by age-specific group

Pmidyear is mid-year population by age-
specific group

Age standardization of mortality rates
from prostate cancer was performed using the

direct method with the 2007 total population as

the standard.

Results

During 1998-2006, the rate of mortality

from malignant neoplasm of the prostate (C61)
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increases starting at the age of 50, peaking in the
age range 70-84 and decreasing by the age of 85
and above (Table 4). After age 55, age-specific
mortality rates double, treble or even quadruple
with each higher age group. For example, the
mortality rates from prostate cancer among those
aged 55-59, 60-64, 65-69, 70-74 and 75-79 years
increased from 0.09, 1.19, 1.95,4.81, and 8.34 per
100,000 males in 1998 to 2.3, 3.99, 9.67, 17.6,
and 28.77 per 100,000 males in 2006, respectively
(Table 1 and Figure 1). For the 2006 data, these
trends continue until age 84 then decrease at age
85+ years. Age-adjusted, standardized mortality
rates from prostate cancer increase from 0.38 per
100,000 males in 1998 to 1.56 per 100,000 males
in 2006 (Figure 9). The total percent increase in
mortality rates of malignant neoplasm of prostate

is around 311% during 1998-2006.

Discussion

Prostate cancer is one of the leading causes
of cancer death in males worldwide. In Thailand,
the overall prostate cancer mortality rates from
1998 to 2006 increased. Age-specific death rates
show an exponential increase with age (especially
in 2006). The rate of increase of age-specific death
rates is higher in older age groups, especially those
70 years or older.

Several factors could account for the overall
increase in prostate cancer mortality rates, such
as an ageing population, diagnostic intensity and
screening bias, genetic polymorphism, hormonal
factors, obesity, and dietary factors——dietary fat,

isoflavonoids, green tea, lycopene, together with



micronutrient and vitamins (Sim & Cheng, 2005).

Variations in prostate cancer care could
be a factor and could be caused by differences
in regional health care systems, societal beliefs,
physical practices, and patient characteristics
(McDavid, Lee, Fulton, Tonita, & Thompson,
2004). For example, the number of elderly men
being screened has increased as well as a substantial
improvement in diagnostic and therapeutic tools for
prostate cancer, such as screening with prostate-
specific antigen (PSA).

Diet and lifestyle could also be factors.
The diet of the Thai population has become more
westernized and lifestyles have become more
sedentary. These health problems are more common
among those who live in urban areas (Jitapunkul,
1999). Urban living is more likely to result in
eating more western-style food and engaging in
less physical activity, both of which have been
associated an increase in the risk of cancer mortality
(Puska, Sepulveda, & Porter, 2003).

Thus, Thai males are faced with a major
increase in the rate of prostate cancer. Collaborative
action now is a high priority to allow the
preparations necessary for effective control of
prostate cancer. It is important to make an effort
to educate general practitioners in Thailand on the
profile of PSA and PSA-based mass screening of

the prostate.

Limitations

It is important to note that despite
international efforts to facilitate and standardize
processes for the collection and coding of data

on causes of death, the quality of data from many

countries remains poor. Several factors influence
cause of death ascertainment, such as the nature
of the disease or circumstances of death, the
qualifications and skills of the certifier, and the
availability of diagnostic aids and medical evidence.
Variations in these factors probably contribute to
significant misclassification of cause of death in
many countries (Rao, et al., 2007; Sibai, 2004).

In Thailand, mortality statistics indicate
a medium (86%) (Mathers, Fat, Inoue, Rao, &
Lopez, 2005) to high completeness of registry
(95%) (National statistical Office, 1997), but
low accuracy of cause-of-death (40% ill-defined
category) (Tangcharoensathien, et al., March,
2006). Two gaps contribute to incomplete
registration: the gap between the death event
and its certification, and the gap between death
certification and registration. The deceased may
be brought to burial with neither death certificate
nor registration (especially in very distance areas),
or the certificate may be available but the death
has not been registered (Tangcharoensathien, et
al., March, 2006).

This study is based on vital statistics
which give a snapshot of trends in prostate cancer
mortality rates over the period 1998-2006. Age-
standardized mortality rates were calculated for the
major groups of causes by applying age-specific
mortality rates to the standard population. This
standardization allowed comparisons over the
data period to account for their different age
structures. Time trends in cause-specific mortality
can explain some of these differences. However,
the validity of the findings could be affected

by the quality of documentation. It should be
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cautioned that (a) underestimation of mortality
rates from stroke and (b) systematical biases of
prostate cancer mortality records existed during
coding which could be considered as incomplete
death-reporting information (Ministry of Public
Health, 1998, 2000).

Increased public awareness of the
significance of death registration and the
responsibility of death registration for funeral
management would improve completeness in the
long term, but, despite the existence of a strong
legal framework, enforcement may still pose a
problem. The decennial Survey of Population
Change, under the responsibility of the National
Statistical Office, should remain the main path for
the assessment of completeness. More frequent
assessments, perhaps every five years, would be

more useful, but also more costly.

Table 1
Trends in age specific mortality rates from

malignant neoplasm of prostate: 1998-2006,
Thailand (per 100,000)

Age Males

Group 1998 2000 2002 2004 2006
30 0.00 0.00 0.07 0.07 0.15
35 0.00 0.00 0.11 0.25 0.11
40 0.05 0.09 0.17 0.16 0.27
45 0.00 0.06 031 0.10 0.37
50 0.15 0.79 0.67 0.19 0.97
55 0.09 1.16 1.41 199 230
60 1.19 249 325 397 3.99
65 1.95 434 512 7.78 9.67
70 4.81 841 10.26 12.72 17.59
75 8.34 16.36 17.43 25.76 28.77
80 6.05 24.90 31.29 25.32 45.76
85+ 4.68 18.52 18.12 27.69 41.18

Crude rate 0.26 0.68 096 1.24 1.75
Adjusted rate” 0.38 0.81 096 1.27 1.56

a Per 100,000 males adjusted to standardization

national population 2007

Male mortality rate per 100,000
from malignant neoplasm of prostate between 1998-2006

50 -

2006
45
(-]
8 40
b
'
b . 2004
g E -
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Figure 1 Trends in age specific mortality rate from malignant neoplasm of prostate between 1998-2006
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Age-adjusted standardize mortality rate
of malignant neoplasm of prostate between 1998-2006
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Figure 2 Mortality trends from malignant neoplasm of prostate between 1998-2006
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