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Safety Assessment and Best Practices for Medical Laboratory

with ESPReL Checklist and BSL Checklist
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Abstract

Laboratory safety for medical practice is essential. Laboratory work presents a high risk factor
to become dangerous. If the operators do not work with caution or if there are unsafe conditions in
the laboratory, this can have serious adverse effects for the operator themselves, or the laboratory, or
the external environment. It can also adversely affect confidence in laboratory safety. Furthermore,
solving the problems of laboratory safety requires systematic management of awareness of working
safely and the creation of a safety culture. This article presents the safety assessment, finding ways to
reduce safety-related incidents in the laboratory by standards, tools, or systems, and especially the
use of the ESPRel Checklist and BSL Checklist systems for safety management. In addition

There are examples of case studies about assessing safety conditions and improving laboratory
safety, especially in medical laboratories, with the evaluation criteria from the ESPReL Checklist and
BSL Checklist to develop the safety capabilities of the laboratory to a higher level, create the best

practices of the laboratory, as well as develop and create new knowledge arising from safety operations

to make the laboratory a safe and sustainable operating place.

Keywords: Laboratory Safety, ESPRel. Checklist, BSL Checklist, Best Practices
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Abstract

At present, the information system has been used in various business operations to increase
work efficiency, speed of service including the accuracy of the information. However, the use of
information technology often encounters problems in many areas, such as security systems, data
security, or stability of the infrastructure of information systems. Therefore, the security policy of
information technology is very important in controlling the risk, such as information technology systems
for hospital management. It is the most important system in providing services to patients at Siriraj
Hospital. The organization should make the hospital system and infrastructure always highly available,
such as the main power supply or backup power supply to the data center made with the standard.
To establishing the Disaster Recovery Site (DR Site) to support emergency situations which allow the
system to recover quickly. Risk management is an important strategic tool for good business governance
principles. This has implemented risk management systems for information in both public and private
business units, and the ISO standard has been defined and controlled by international organizations to
be an international standard system. The ISO/IEC27001 standard is a guideline for information risk for
policy-making and work processes including the appropriate controls for risk management.

In the hospital business, information systems were developed to be used to collect and store
information from various sources. Hospitals applied electronic medical records (Medical Informatics) to
increase capacity by linking various databases together such as patient medical records, treatment
history, or medication, etc. So, hospital information systems are extremely important. Establishing
guidelines for managing information security controls are necessary for the hospital in order to provide
the system to be more stable and secure in terms of information security and system reliability.
Therefore, we have implemented an information security management system (ISO/IEC27001), which
includes information security and related information. This will lead to an effective security

management system for the hospital.

Keywords: Information Security Management System in hospital, 1SO/ IEC27001 standard, Risk

management
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Efficacy of 0.12% chlorhexidine gluconate on periodic disinfections of

dental unit waterlines
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Abstract

The water flowing into a dental unit waterline (DUWL) system has a small amount of
microorganisms while that forced intraorally a large one. The latter may put both patients and dental
personnel at risk of some infections. Objective: To study an efficacy and an optimal usage frequency
of 0.12% chlorhexidine gluconate (CHX) solution in periodic disinfections for reducing DUWL microbial
contamination. Materials and Methods: Three dental units designated as Units A, B, and G,
respectively, with their own water-container were used for two weeks. On a weekly basis, DUWLs of
Units A and B underwent a 5- (method 1) and a 1- (method 2) day disinfection, respectively, overnight
with 0.12% CHX. Unit C was left undisinfected control. Water samples were collected within 2 weeks.
The filtered water of Siriraj Hospital, which is the water source of dental units was collected one sample
per week. Before disinfection of DUWL, 3 samples of water from each dental unit (A, B, C) were
collected for use as the baseline samples. After disinfection of DUWL, water from each unit A and B
were collected 1 sample per day, 5 days a week for use as the test samples. For unit C, water were
collected 1 sample per day, 5 days a week for use as the control samples. Total of 35 water samples
were examined for total aerobic microbial count and type of microorganisms according to drinking
water standards.

Results: When compared to that determined by American Dental Association (200 cfu/ml),
water samples from all dental units in each week contained more microorganisms. When compared to
those of controls, a significantly lower amount of microorganisms was disclosed in only that obtained
from Unit A at Week 1 post-disinfection (P = 0.034), with non-significant differences in microbial amount
among other samples during the experimental period.

Conclusions: Within the limitations of this in vitro study, the use of 0.12% CHX solution in
DUWL periodic disinfections was unable to reduce microbial contamination to the international
standard. Hence, it was suggested that 0.12% CHX solution should be used as frequently over five days

a week as possible for maximal efficacy of DUWL disinfections.

Keywords: dental unit waterline, microorganism, chlorhexidine gluconate
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Lma'\ﬁf'] U‘%mzuﬁ?aﬁgwm Coliform Escherichia  Staphylococcus Pseudomonas
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thnses SN,
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FUa1i7i 2 1,700 <18 <18 Undetectable Undetectable
ﬂéﬂﬁu aus. < 500 22 ub Undetectable Undetectable
Thuszin nuu. 500 uD ub Undetectable Undetectable
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* MPN, most probable number of colony forming unit (cfu) per 100 ml

ADA, American Dental Association; CDC, Centers for Disease Control and Prevention

AU, NMTUTEUUATNRI; END., mmgmmémﬁmsﬁqmamnﬁu

UD, Undetectable
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M99 2 WisufiguAnade (loglo) seninsusunautelumegisainngunaaes (ginviiluy A
wag B) ludunvinl 1 uar 2 ndsi¥ouwuunsang1d me 0.12% AaslendaunglaLum

fudsunaueludiegeainnguauau (gilavinilu O

FUnsii gilavinitu Aade (log10) vasU3uandeludiagii Andeauuinasgiu P-value
A¥ 3.1 0.7 0.034**
1 B* 4.0 1.1 0.443
@ 4.3 0.7 -
A¥ 4.9 0.4 0.606
2 B* 53 0.2 0.983
@ 5.0 0.3 -

* WiguweuivAmdeaingdaviniiu C Tuduamitue

** AULANA1NRY1eEdAYN1SERA Loy Dunnett’s test 91 P < 0.05

M998 3 WsuiguTinaeaweludy/duiudiegahinnanu@eainngunaaes (ginvi
i A uag B) neuwarludUn1viil 1 uay 2 ndseinouuuAsIATII 738 0.12% ARBLEN

Faunalawun AunnsanuINnauaIuay (linviily C)

= X o YR X
UY3UIUVBIBD/ATUIUNIDENNUITINTIINULYD

Fregeth AnadeUSinanda  Coliform  Escherichia Staphylococcus  Pseudomonas
gilavinitu U (cfu/ml) coli aureus aeruginosa
MPN* MPN* per 100 ml per 500 ml
fousiude
A 1 3,200 <18 <18 Undetectable 1 fegna
B 1 3,800 <18 <18 Undetectable Undetectable
C 1 4,200 <18 <1.8 Undetectable Undetectable

aeeiLae (antiu C)

FUn T 1

A 5 2,964 <18 <18 Undetectable Y PLERN

B 5 51,326 <18 <18 Undetectable 3 feE

C 5 45,100 <18 <18 Undetectable 4§79
aUn9iii 2

A 5 120,400 <18 <18 Undetectable 5 A0

B 5 221,600 <18 <18 Undetectable 4 fpea

C 5 106,000 <18 <18 Undetectable 5 A0

* MPN, most probable number of colony forming unit (cfu) per 100 ml
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Local Doctor: A Driving Village Health Volunteers towards Sustainable

Development of Mae San Sub-district, Hang Chat District, Lamsnpang Province
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Abstract

This participatory action research aims (1) to develop a learning exchange process in the
development of village health volunteers (VHV) in Mae San Sub-district and (2) to link the movement
of the VHVs towards sustainable development. A purposive sampling was selected from 20 VHV leaders.
The research instruments used were observation, in-depth interviews and test. A content validation
approach was used to construct and check the quality of the research instruments. The process theory
was applied to collect the data. The data were analyzed by descriptive analysis method, including the
triangulation.

The findings are as follows: 1) The power of exchanging and learning of the VHVs has the same
aim that is to fulfill their potential in community health care as the society expected when an
emergency occurred. The exchanging of knowledge with their “happy VHV partners” (kuhu sara suk) is
beneficial to the public, the community and the health system. Therefore, that VHV is named a “local
doctor” who creates the power to exchange knowledge among Mae San VHVs. The VHV leaders join
the learning practice then create a network to pass knowledge to their happy partner in the community.
2) The process of linking the movement of Mae San VHVs is based on the cooperation with several
partner agencies such as Boromarajonani College of Nursing, Lampang; Mae Hiang health promoting
hospital; Mae San subdistrict administrative organization; Boon Hom senior school; Lampang Rajabhat
University; and happy VHV partners. The research found that the philosophy, vision and mission of
these organizations are all in a similar direction, that is, focusing on corporate social responsibility to
develop economic, social and environmental towards sustainability, or focusing on sustainability

according to the philosophy of sufficiency economy.

Keywords: Local doctor; Happy health buddy; Learning exchange process; Sustainable development;

Village health volunteers
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Study of In-house Internal QCMs Efficiency for Serum Copper Analysis
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Abstract

The Toxicology Laboratory, Faculty of Medical Technology, Mahidol University had been developed
and produced In-house Quality Control Materials (QCMs) of serum copper analysis for replacement. In order
to ensure the efficiency of in-house QCMs, the researchers aimed to study the characteristic of this in-house
QCMs by following ISO Guide 80:2014. Homogeneity and seven-month study of stability were investigated.

The results showed that the concentration of In-house QCMs were 73 and 143 pg/dL (%CV = 2.32, 1.61,
respectively) showing relatively low variance and had %recovery 102, 104, respectively. The statistical analysis for
homogeneity assessment (F test) showed the value of calculated F less than Fyc,, and p-value > 0.05 (p-value =
0.215, 0.051, respectively) indicating the homogeneity. The linear regression slope of stability assessment showed
95% Cl and p-value > 0.05 indicating the stability up to 6 months of both levels.

These results imply that the in-house QCMs had efficiency required according to ISO Guide 80:
2014 statistics and also had appropriate value for using in routine laboratory. Moreover, the process and

statistical analysis method in this study could be applied in other In-house QCMs.

Keywords: Copper, Homogeneity, in-house Quality Control Material, internal quality control (IQC), Stability
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AUALTA (McArdle et al, 2008) kagn13tATUNBILA
2NN1591191U (Wiwanitkit, 2008) #38LAnanlsANIg
NUFNTTU WU Wilson's disease (Hordyjewska et al,,
2014) FadrulnaieliiAnens wu rduld endeu
Uanvies viends Uindswe uazlunsdieoussiifinng
Matedularlne198uns1e9933n (Hordyjewska et
al,, 2014; National Research Council, 2000; Stemn,
2010) fafumsnsImUsnamemeadlud ond
ANAAYsioNTIdadelIALazRARILINITINY
Jagtumsinsigriseaiunaauaslivaneds
AUANNTTARIDE 1AL TEAUANUTLTUVDIND LAY
Witeulflunsiinnginaiesl foAnisiyvine
TauA Atomic emission spectrometry (AES) W@ ¥
Atomic absorption spectrometry (AAS) Wanan nil
wlulaBlyaiq Agnitanndudiodfiudssavsnmluns
ATIZNOY1TU Inductively Coupled Plasma Mass

=

Spectrometry (ICP-MS) Bagnitanntulud a.d. 1980
(Houk et al, 1980) N1SILATILVNDILAIAILAANAT
AES Wumsldmauieutvansazanedodng vinli
2ABNYBINBIUAITABINTILATIZIINNTE FulH
nanendueznenluaniuzgnnIvAu (excited state) we
Wanisaendsnulugunisidwanduaiunn sy
(spectral line) ndunnduezneuaaiuziy (ground
state) ¥ilifanansainseduanuiduduvomounsi
wsiumadeudusaiiiatulnedioutuiing
auasiialfanansaraieunsgiu (Gonzalvez & de
la Guardia, 2013; Moldovan, 2019) @3Un153A31¢%
vesuAIIndnns AAS HUARATI LTIz gedae
nszurunsfivhlmesundludessnareluesney
dase (free atom) WA lWBEABUYANTUNFINIUIIN
unasnLdaLas (Hollow Cathode Lamp; HCL 439
Electrodeless Discharge Lamp; EDL) AfPueninay
Fumzfunsauns viliasuaniuziduszaeugn
nsedu uaraunsainszRuANuduiuvemauadls
Mnmsiadmsgandunasdeazdiusiulneieutu

AINsANGukae InlaanaIsaraneanmsgIu (Amos,
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2006; Atomic Spectroscopy, 2013) ﬁgﬁﬁ AAS @119
wiswinldmugunsaifiaisesneudasy 1wy vdnms
Flame Atomic Absorption Spectrometry (FAAS) 18w
Fhasenildanufounnuadlndddinailunis
Aesizntdesndn 1 uiinedieg1e aunsaiauIuim
Aududulaluszdyu ppm-ppb Way Graphite
Furnace Atomic Absorption spectrometry (GFAAS)
Juishnseidildanufounnnisiiluiinve s
graphite Feldalumsiimsigivseana 3.5 wifide
Fethe annsarusuadslusesu wilwemududon
quianiladedud1udiu (ppb-ppt) (Amos, 2006;
Atomic Spectroscopy, 2013) AUNMTIUATIZANDILAY
AIEVANNTS ICP-MS ansaranefiog19egnadaNILan
8UU nebulizer kay spray chamber L%’WﬁjLUaﬂW
argon plasma %ﬁﬁmm%’aﬂﬁqﬂﬁa 10,000 94FLAR
A iliinezneudase (free atom) uazdoau (ion)
POINDILAIAINAITY TaeneIunidooudidenis
ATV YNAWBLTITEUY mass spectrometry Uak
AasgiaImnudntuYIsgtudtegelaanUTuu
wasaUsey (Atomic Spectroscopy, 2013) vil#35
ICP-MS anunsaiiasgiusunasia lavaneaiiniuan
WweriuLaranunsainUsunaanudutulaluszau
ppb-ppt luvauefils AES uaz AAS a1u15a3LAIIE%
Usinausldadeay 1-2 519 (Amos, 2006)
nsmuauAmnIwiantelukarlnyosdng
MeusnluNAATIZINBILaiasUfURN ST AN
SdufiolyinamsAnseiianuusiug: gnios Wefie
16 uazifnuslomigegadef3utinig deansaugy
naunmneludussduszneudrdglunmsdniivay
ArvauAuaInn1ely arsaavauaaaInaiely

WisuialinuJudiunuvesdedansiafinsiuaiainy

v
P

WU 8N UITA A NUBINITIATIE A LUSE I

q
v

N3UURANU ASTUANAINYDIAITAIUANAAIN
AMeluM s aud el S NYUL IR IUNIEATNLAY

Fan sl auvs alnam et uEedan$I9 WY JAAY



215819 Mahidol R2R e-Journal ?J17‘i 10 aﬁuﬁ 1 Us¢aAuUNIIAN-Ww18Y 2566
Received: July 26, 2021, Revised: August 4, 2022 , Accepted: October 21, 2022

\duiiaseuaquisAsdwesionfiRms e
Hudoiertuuardiamuasi s
Uagtuiesufufin1siyinerainnsonsia
Yirsesivsnamenshuiiosnsd@sulusedu ppm
aenndasfuUTmamouadlusinenysd deans
muguaunmaeluildnuluiagduiissiuainy
Wuduliaseuaquiuterd1e8wesiesujuimng
wazasmuanAunmMnElufIna niifdonAoudng
Ineluviowann 5ﬂ‘17iy’qé’aﬁiwmqﬁqlajmmxamﬁ’umi
daldlumsmuauannmniglu Fefesfoinsg
AN UUTMIFUAMYITY AzivaTiansunmg
NSRS IP LS| Lfﬁuﬁumméwﬁzﬁﬁaﬁmiﬁwm
wazndnarsmuauamnma1eluduies (nhouse
quality control material) tfien1snAwny f3833015
YSuwsiainanududuvamesndlviiianumgasio
sl é’aﬁ’uﬂmzQ’%%’a%w‘hﬂﬁﬁﬂmﬂizam%mw
yasasmuguamnmmeluiindntuewang Tasg
aaanduardudodsiuazainuasiniy
5EULLI81 7 LAY ANNLNNYININTFIU 1SO Guide
80:2014 Guidance for the in-house preparation of
quality control materials ( QCMs)  (International
Organization for Standardization, 2014) vielidn
wAlANSUMERUS TRUNTITIATEvisEiUnaung
Tugsufinrusiulalunmsldansauauamamaiglud
mémﬁul@ﬂumiﬂﬁﬁﬁmmmzL‘fJumiLa%mmmgmmi
muauannnneludnne Tnsenszdunnusiunwes
szuUATAIUANAUAINATElY FrensIfiuTe
ANLANNTARINIALLEILaz Rt Banduulun

Inseivemiaslfiansla

F/N1sAnEN

1. aspruANAunIWAETuREALS
arsmuauauninnteluiildlunisinei

Qﬂmam;ﬁumﬂ 4% Bovine Serum Albumin (BSA)

(Lot No. STBFO746; Sigma-Aldrich, USA) Tu 0.9%

NaCl (Lot No. K39486504849; MERCK, Germany)
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Hudeasiiusuamududuiasnasgiunesuns
1,000 mg/L (Lot No. 19-133CUX1; PerkinElmer,
USA) to3ealafiaanududureanednns 70 pg/dL
waz 140 pg/dL ielwaenndasiudieeidnadaves
WoeUfuAnTs (70-155 pg/dL) vin1sinsnesiaInIy
utuvemeaunsluasaiuauaunmaieluiings
FuaeeIeF0 FAAS o WosfiRin1siwiven Aoz
wadan1sunnd unAngrdouding finsaiuau
ﬂmmwm‘&ﬂuIm 819 Seronorm™ Trace Elements
Serum Control ¥4 2 32U Level 1: Lot No.
1801802 uag Level 2:lot 1309416 (Sero AS,
Norway) a1sauanamuamaslufindntuesiazgn
wusld Microcentrifuge tube lagussyviaonas

Uszana 1 mL uazfiulugifu -18°C aundnagldau

2. N15ANYIUTEENTAINVRIEITAIVANAAIN
nmelundnios
AnvUseAnSnInvesaIsAIuANAMAIN
aeluits 2 level TnoUssiiiuaranududu
(Characterization), A21u L uLldotdeafu
(Homogeneity) wag ANAIFT (Stability) AnuLne
ISO GUIDE 80 :2014 Guidance for the in-house
preparation of quality control materials (QCMs)
(International Organization for Standardization,
2014) Y321 duA1A I T UEITATIUAMAMAIN
Aelundnesdieds FAAS Tneldin3esdnsiza
Varian SpectrAA-640 oy igaUfjURN5iwINe Ay
WMALANITWINTE uriInenaeuiing level ag 10
NaDA MINNTIATIERNIAIAMUTUTUYBINOIUAS
WUy 2 6 m’mL‘ﬁum’faLﬁmﬁumaamimuamﬂmmw
melundnieagnAnuilaenisgudiegisansaiugm
ﬂmmwmaiuwaml,aaﬁu’q 2 level sgdiuay 10 iaan
¥msiesgimmanuduturemeua Uy 2 9
ahummmé’fwaqmimuqm@mmwmaﬁ,uwamLam??q
2 level AgNILATIEINIAIANUTUTUVBINBILAY
WUU 2 9 nnifewduszezia 7 ey (anau w.e.

2563 - LlWw8U W.A. 2564)
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3. MFIATIZHANGEDR
Foyaiilifmunazgniiaseideisng
anflaeladlusunsy Microsoft Excel 2019 n1s
UsgluarAnuidudulangaiuaaial Overall Mean,
Standard Deviation (SD), %CV, %recovery UsLiiu
ananduiioideniudae ANOVA uae F-test Tne F <
Feitical ﬁﬂ?giwmmL‘?;Jut,ﬁalﬁmﬁwaamimmu
aunnarelundniesogluinusifooniuls
(International Organization for Standardization,
2014) wazUsziduAmuTuIesENNITLEY (linear
regression) vadudazaIdLduiiediasziauen
fasmnandasiu 95% (p-value > 0.05) Ustasaauns

MasansmIvANauAnAeluliag level

NAN1SAN®

http://doi.org/10.14456/jmu.2023.5

1. wan1suszifiuataaududunasuasluans
AuANAMN WA TUNEALDY
31NN153LATITRTTAUNeIualuaIsAIuAY
AunwnelunAnesis 2 level FeLAdosiinTzs
Varian SpectrAA-640 WUIHAMULTLTUYBINDILA

FinFeuldivindu 73 £ 1.7 uay 143 + 2.3 pe/dL 39

g9nANNANINAD 70 WAy 140 pg/dL A1NEGY

wazia 2 level il %recovery 11nn31 100 fis 104
waz 102 fisziuarnuduty 70 waz 140 pe/dL
AINEIRU WazIINAITAINIMAIEIUSYANS AL
LUsUsIULarANTEUUULIATEIUTBIAITAUAN
A nnelunaniaa 2 level fA7 %CV iy
2.32 ay 1.61 waz SD WAy 1.7 Uag 2.3 A1uaInu
asArvAuAuAINAIEluNEnLoIves level 1 9udl
%CV 7iganin level 2 vauzdt level 1 1 SD ffounin

level 2 (miwﬁ 1)

M1319% 1 NsUsTEEUAIANILTUYImBIRAdluasAIuANANAINAElUNS 2 level NnEnTY

AUSUNTIATIZATEIUNDILATlLR U 1ne3T FAAS

Cu (ug/dL) Control level 1 Control level 2
Cup Replicate 1 Replicate 2 Replicate 1 Replicate 2
1 75 74 146 144
2 74 72 143 140
3 70 74 142 143
a4 72 73 140 140
5 71 70 143 145
6 72 74 147 144
7 72 71 139 140
8 72 74 144 145
9 76 74 142 143
10 73 70 145 140
Mean 73 Mean 143
SD 1.7 SD 2.3
%CV 2.32 %CV 1.61
%recovery 104 %recovery 102
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2. wan1saneIAMduafgIRULATAUAIAD
vasanIAuANAAINAETuREALD

UszdnSnnvadansauauaunInaeluns

v
a =

2 level ﬁwamugnwmaaulmaﬂizLﬁumwmﬂurﬁa
Weatunazauasia nan1snaaeuanaduie
Lﬁmﬁ’uﬁﬁmmblé’mﬂﬂ’ﬁﬁﬁa;&aﬁgn 20 AWNILATIZY
neadAaaelUIunsy Microsoft Excel 2019 Taeld
ANOVA: single factor fia3iA51¢%AILLANATID
JEAUNBILATLULARZTRDA NUTIAITAIVANAMAIN
aelundniessis level 1 uaz level 2 fiAaany
wUsusaunaielungu (The sum of squares within
group) AU 22.500 Way 27.500 ANEAIFU UounIn
ANAULUTUTINTENINNGY (The sum of squares

between group) 4ilA1 34.050 uay 74.250

http://doi.org/10.14456/jmu.2023.5

AINEIRU LaeA1ANLUTUTIUTINTOY level 2 Han
111071 level 1 91NN1TANUIUAT F LAZAT Foen
WU level 1 way level 2 A1 F LvinAvU 1.68 (p-
value = 0.215) az 3.00 (p-value = 0.051) UEAY
Tneen F vasansmunuamninn gl 2 level dan
T8N Foye $82A7 pvalue > 0.05 (AN5197 2(A)
uay 2(8)) fetudsannsoaguldasmuguamnm
melutis 2 level famduiioertuoglunasii
sousuls Tnewuin level 1 flannufuiloidionty
1 level 2 ipsanaanusisseingn F uay
A Fone V09 level 1 8A1011A91AIAINAI9TDY
level 2 wagA p-value 194 level 1 HAWINNATT p-

value U84 level 2

A13199 2 nsUszdiuanudulefsiuresaisauaununinaieluindndudmiunisinsizi

sedunoswndludsulngds FAAS fiseduanududunauns (A) Level 1 (73 pe/dL) wae (B) Level 2

(143 pg/dL)

(A)

Source of Variation SS df MS F p-value F crit
Between Groups 34.050 9 3.783 1.681 0.215 3.020
Within Groups 22.500 10 2.250
Total 56.550 19
(B)

Source of Variation SS df MS F p-value F crit
Between Groups 74.250 9 8.250 3.000 0.051 3.020
Within Groups 27.500 10 2.750
Total 101.750 19

a13AuANANNINA1ETUAITIAINAIAITA
wazagliuuielinsounquszeziianlunisldau

’i]’]ﬂNaﬂ’ﬁ‘di%Lﬁuﬁ’]ﬂ?’]uﬂﬁﬁ?%@ﬁﬁ’ﬁﬂ?U@Mijﬂ’]‘w
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aelundnieaduszeziign 7 1heu uwaviinis
AnTeideyanivadiiaiglusunsy Microsoft Excel

1ngld Regression Statistics WUIATAIUANALAN
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ey level 1 wag level 2 dA1A1uFUVDIANNTS
\BaduagludisnnuiBesiu 95% wazan pvalue >
0.05 (A151971 3(A) war 3(B) Wuszeziian 7 ey
WAz 6 HaUALEINY ﬂn%ﬁmimmu@mmwmﬂiu

3

HARLDY level 1 uag level 2 Imnuasdiaglunuani

http://doi.org/10.14456/jmu.2023.5

gousulaniadnoubaioudl 7waziioud 6
AU (N 1) uenNENUINRaUAFUAT 16
A1 pvalue 984 level 2 fuwilduanasegeroiios
\Wetfisudy level 1 f1A1 pvalue aglugiann

TnaAeauy

A157199 3 MsUszliuauAsilusEezIal 7 WeauvasansauauaunmaglukEaeTERuAIY
WUTUNBILAY (A) Level 1 (73 pg/dL) uag (B) Level 2 (143 pg/dL)

(A)
Week p-value Slope Lower 95% Upper 95%
a4 0.085 -0.430 -1.005 0.145
6 0.804 -0.114 -1.453 1.225
8 0.490 -0.372 -1.734 0.989
10 0.535 -0.413 -2.009 1.182
12 0.709 0.250 -1.315 1.816
14 0.669 -0.291 -1.833 1.251
16 0.471 -0.533 -2.157 1.092
18 0.572 -0.467 -2.268 1.334
20 0.523 -0.577 -2.519 1.365
22 0.372 -0.854 -2.872 1.165
24 0.476 -0.740 -2.933 1.453
26 0.874 -0.171 -2.454 2112
28 0.785 -0.314 -2.727 2.100
(B)
Week p-value Slope Lower 95% Upper 95%
[ 0.834 -0.138 -2.629 2.354
6 0.493 0.469 -1.449 2.387
8 0.449 -0.442 -1.906 1.022
10 0.850 -0.136 -1.880 1.609
12 0.727 -0.291 -2.232 1.650
14 0.546 -0.559 -2.646 1.527
16 0.142 -1.138 -2.750 0.474
18 0.053 -1.480 -2.984 0.025
20 0.076 -1.529 -3.250 0.192
22 0.060 -1.741 -3.566 0.085
24 0.171 -1.406 -3.510 0.697
26 0.030 -1.679 -3.173 -0.186
28 0.011 -1.948 -3.367 -0.530
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125

1004

[Cu] ug/dL

i (A) 73 pg/dL

75

]

o (B) 143 pg/dL

10

L]

16

25

Time (Weeks)

A 1 JukansdAudiduresasnIuauAun NAEluREnesEAUATIILIUNEUA (A) Level 1 (73 pg/dL)

wag (B) Level 2 (143 pg/dL) annnisuseiliuanuasinlusseziign 6 ieu

N158AUIUHANTIY
nsAnyIarRLIEsAIUANANA ALY
wARLOITN TR TUEIuNITANY 1U ANsAIUAL
AunmAgludmiun13nTIaTATIETEA LIS
USurautinelusaeeg1991%15 (Chuachuada et al,
2002; Miller-Ihli, 1989) n3eludeeradaaiizves
uyud (Sorbo et al,, 2013) fianansarluldarugy
Aun1natelulaase Jgymididgvesarsaiuay

A mnglundldluesu juRnsiwinerdlng

q

a

Tsgaumnudutulimuneauius9a181999994

t%

WeeUfUANYS Usenauiudiiaeanieeansniuny

Aunmargluluviesnainiidiuiudidaiiieand

AndndesseTesiadeutnegs MsiaaIsAIuAY

A magludmiunisiiesgineswaddudiung

Audntumnzaunensldiuasdadudselewl
a o &

wazNAILILTY

a1smvAuasn naglufivugauded

¥ '
[ =] - v a1

anvazileansilounIelnalAseiuddensia 1y
FSuuued uiillosanviesdURnisivedndnnieinu
NILUIUNITIANT FIUTIUA8E19TT ULy vduay

suUszanalun1snsInaelsafnme (Infectious) Nau

62

st lUlau dafunieie s fifinsfinineds
uuuazsdnasauauauninnieluiueield
AIUANAUNINAIETUAINTUNIINTIINATIERTEAU
nosundluTsulagld BsA Huidoans el
waznAnaIsAIuANAnAINANglufINa 1 TAman

o =2 '

MneiNInsgIuivLe §33835lavinnsdnyidn
Aty mnuduideiiefuuazanuas 3
Junuauifnand1Ayresaisaunuamn ndmsu
N13ATIVIATIENTEAUNDILASIUTTY Han1sUswLiiY
Apanduduit 2 seduarnudadusesansauay
Aannatslundniosidniuinaet 1ISO GUIDE 80
12014 WUPIAIATOUARUYINAID19BIATH AIAIY
wUSUTIUAMUTNTUTDIVDASTENTNINABA (%CV)
Aoutnas Tng level 1 frmuudsusiu 2.32% 3
wnndily level 2 (1.61%) Fuiilosunangnsiilily
nMsf M Aaduduremosuasiieduldtien
gandrarfiduinlite 2 szduainuidudu

o

(%recovery 104 wag 102 AUaAU) uWAddA1

e

Tuaag 80-110 % %ﬂ@g‘iu‘dmﬁﬂaﬁﬂé’ (Association
of Official Analytical Chemists (AOAC) International,

2016) IngAUARALARDULALANULUTUSIUVDA
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AmnudutueIasnanamgdu 1wy anuliuuey
Y9II0N153LATIZY (uncertainty of measurement),
AanulikuuouvetgUnsalInerans wu Tne
gnludf wsemnuliluueuvesaisavalunInsgIu
TnganunaaLAdounazANNLUTUTIUYBIAIAIL
duduiivsedulddldfnadeussansamuasans
muauaunweluiings dennsaRarsanldan
AwABARdBvINANSANYBUTIaze AU TEdalY
nuansnanuduioeiusens
ATUIUNNERANUIIAT F U99815AUANANAIN
melus 2 sesupnududuidndesnia Fo ., uae
A1 pvalue > 0.05 Ustdemnunduileiiiefuves
mimuqu@mmwmﬂuwamLaaﬁga 2 level finAnau
TngaanuwdsusiunelunguaviiAniosnitsening
nquiavsiinnielunaeafisafuiiaumduiie

' 19

WienfuAsudnege deinnuwsUTINTENINaNg
awﬁﬁﬁa%maumsuﬂwasq ANLUTUTIUTINTOY
level 2 fiAnunnia level 1 Faonavhliaianudy
deidirutiosadtaegldainaausnsszmine F
WAZAT Fiea V94 level 1 HAAATIAIANLATNTEY
level 2 LagA p-value 994 level 1 HA1WINN11 p-
value 184 level 2 NANITANYIAIIUAIAIVDIAT
AIVANANNINAIEIUNEALINADATEELLIAN T LBl
WUt 2 level Sidanuduresaunsdaduvesia
2 level aglutnsnnandesiu 95% usi level 1 Wity
fiAn pvalue > 0.05 quiivifeudl 7 uanainans
AuAuANAIAETuNEnee level 1 uag level 2 8
AIUAIAINY 7 LADULAY 6 LABUAINAIAU UBNAIN
N13ANYIAINALFITOI018N15LAUS Y (Shelf Life)
n1sinefadeiiinadenisiAivine wWunns
WasuuUasesgumgil nsiivlugumaniigaagei
adufu (Freeze-Thaw Cycling) naenaudladady ¢
ilofnwidediiavesansnuauamnnaglufingn
Fuos

nsfnwansauauaunmnelundaiediy

AT NUIHAN1SUSEAIUUSEANTAINEIUANLN N
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UMY ISO Guide 80: 2014 FavpyauarIsn1In
annnana1natuisadr Ul dunuiniednsu

nsAnwkagiuasauANAuAInaelud Ty

L4 P~

N1TILATIENGINBUY NIBNRUIAITAIUANALAIN

q
¥

mulumeiloansvilndu wu Jaane deansudiu

W

syUnan1sdeuasUszloniinldannniside
PNMIANIAIIAIVANANAINAETUNER
Laﬂ,uﬂ%”’n‘ﬁm81‘151’;3’0ﬁﬁ’amuﬁﬂﬁﬂuﬂiz%m%mwmaa
anseuauaan el fadunsenseduanmsgu
n1sAruAuannIna1gluyin iU dReuaiuise
aﬂmmLLazUizLﬁumsLU?{WLLanaqmmw@u
Aunnngluresiesufiinisldognesniibedu
uananiideyadununisiiasigiiletiasaiuny
Aunmasluiindniuiesunldvaunuaisniuay
aanmaelufinsiuAgedanldineUseam 192

Ve IYInNsAIUANANAIN 1 A3 Tuvauefisunu

v
= =

mMsiesziasauauaunmaelufinandulesd
AlEIeUTELIM 30 UIMEBNISTININITAIUANANAIN
1 afs Feaunsnanduyulunssuiunisaauny
aunmasluldfe 6 Wi venainiinisimunans
mvauaunmneludgmiuldluiesujuinisdaae
anfunuAIoalsArvauamnInAIeluan
AaUsewme warendludnisnanansnivanaunIn
aeluienrudsdureaiesl foRnsvzewamnids

MdvegluauInm

AnAnIsuUIENIA
NuATeilasunuatuayunsvimanuiie
Aau1uUsEInguidevesynansaneatiuay

AMLLYATANITWANE UNINT1FEURNA DNNIEIY

Y
VOUDUNTEAN ALADATS AI5I0uNa tnInenmans
FIUIYNIT (NBUUBILTIVNIT) VO eIUUANS

AINYIPULNATANSWING UNINe1dBUTing way
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T9IMNEATI9TE AT.43T0 NI51AING Uay 819158
AT.g3 yuganatey nadvadadin uag 919158
n3.Uszasd ua gudiannunsgusasnsUsediu
wAnfut Auzmadianisumng sminedouding 7

(%

TAmUSnwmneana Tefniusazibuziinlunuddy

Snnadunusnuanuidetuiiaudnsagaluldned

LONE1T81984

0388 gNYY, 937U a0l3, gA1IA AT, WaT A9
A Aaiadanad. (2561). n1sAnITZAU
NoIuns wunidi@oy daden wasdinydlu
Hasengrilnedifinnziuunueandulasy
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Abstract

This analytical study aimed to determine the proportion of Prince of Songkla University's
publications in the Web of Sciences database (WOS) being co-authored by graduate students, the
relationship between number of graduate students and the University's publications, and outstanding
graduate programs in terms of publications in the WOS. The study searched 10,888 publications of the
University in the WOS from 2001 to November 5, 2021. Subsequently, the study searched such
publications with names of all graduate students who had graduated from 1998 to 2021 and currently
enrolled students. An article was considered being co-authored by a student if it was published at least
1 year after enrollment and less than 1 year after graduation.

The analysis revealed publications coauthored by graduate students accounted for 38.8% of
PSU's research outputs in the WOS. Students contributed 42.5 to 55.6% to the publications of top five
most productive disciplines. Only 14 percent of master's degree programs produced 53.0% of all
publications coauthored by master's students. Only 29 percent of doctoral programs produced 71.8%
of the total contribution made by doctoral students. Increase in one PhD graduate was associated with
the increase of 1.37 articles in the WOS co-authored by PhD students. However, the number of
graduates in master degree was not related to the number of publication co-authored by students.
Top five doctoral programs with the highest number of publications were food science and technology,
pharmaceutical sciences, epidemiology, chemistry and microbiology.

The study suggested that the Graduate School should conduct annual active search to
determine the actual students' contributions in publication, and should improve reporting system for
publications to reduce discrepancies in entering data into the system, as well as providing incentives
to motivate the report. With limited resources and a reduced number of students, the Universities
should provide resources specifically for outstanding programs in terms of the

international research output identified in this analysis.

Keywords: Graduate School, Graduate Studies, Graduate Students, Academic Publications, Web of

Sciences
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Abstract

This research aims to develop and study respondents' opinions on using the Dental Anatomy
of Primary Teeth electronic books. In evaluating the data, researchers used arithmetic means (X) and
standard deviation (S.D.). Additionally, this research quality was evaluated by nine professional dentists.
The evaluation was separated into two parts: form of electronic books (X = 4.61, S.D. = 0.55) and
quality of illustration (X = 4.67, S.D. = 0.53).

Moreover, the electronic books were given to 72 second-year dental students (84.70% of all).
For this part, collecting has 3 parts. The first part was accessibilities, 52.73% of respondents were
female, 88.89% use a tablet for reading electronic books, 98.44 % of respondents used IOS, and
76.39 % using Safari browser. The second part was the respondent's opinions in using the electronic book
by using three aspects: illustration (X = 4.37,S.D. = 0.63), electronic books using (X = 4.30, S.D. = 0.69),
and electronic books' formatting (X =4.15, S.D. = 0.60). Overall of the measurements were satisfying
(X = 4.27,5.D. = 0.64 ). The last part is suggestions. The respondents suggested that electronic books

should be able to download in PDF files for review while without an internet connection.

Keywords: Electronic Book, Dental Anatomy of Primary Teeth, Self Learning
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Factors affecting of internal control in financial and accounting of
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Abstract

This research aims to study factors influencing internal control system in finance and
accounting of faculty of medicine, Ramathibodi Hospital, Mahidol University in accordance with internal
control standards for government agencies and international standards of the Committee of Sponsoring
Organizations of the Treadway Commission: COSO 2013. The research population consists of 176 cases
of financial and accounting executives and practitioners of faculty of medicine, Ramathibodi Hospital,
Mahidol University. The research tool used for compiling data is questionnaire. The frequency
distribution, percentage, mean, standard deviation, T-test, data analysis, one-way ANOVA, and
correlation analysis are applied for data analysis.

The results prove that overall internal control factors and internal control components are at
very good level. The respondents with different personal factors in gender, work position and
educational level have no different opinion towards internal control system. Meanwhile, respondents
with different age and working period have different opinion towards internal control system. The

internal control factors have correlation with internal control components in all aspects.

Keywords : Internal Control, Finance and Accounting, Faculty of Medicine, Ramathibodi Hospital
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M15199 1 nan1swSeuiiisumnudniiureszuunisauauaeludwunaueg

wAaIANNRUIUTIU SS df MS F Sig.

1. AUANINKINGOUNITAIVAN

FENINGY 8.643 4 2.161 3.668 0.007*
melungu 100.743 171 0.589
ERtt 109.386 175

2. AuNSUsTEUANLLEES

JENINGY 8.861 4 2215 3911 0.005*
melungu 96.860 171 0.566
33 105.721 175

3. AUAAINTINNMIAIUAL

FEWINNGY 9.214 4 2.304 4.449 0.002*
melungu 88.534 171 0.518
gty 97.749 175

4. AUENSAUNALAYNNTHRENS

SEWIengy 13.944 4 3.486 5918 0.000*
melungu 100.727 171 0.589
et 114.670 175

5. AUAINTTUNTAARUNG

FEWINNGY 8.881 4 2.220 4.131 0.003*
melungu 91.909 171 0.537

I 100.790 175

o a

31NA15199 1 Ui e1guanenaiu &

N o

U Buansinanuluynaiu ag1alidedAgnig
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M990 2 Naﬂ’]iLUiﬂ‘ULV]EJU@']']&IF’]@Lﬁum@@ﬂﬂﬂigﬂ@UﬂqﬁﬂQUﬂﬂJﬂqﬂiuf\ﬂLLUﬂW"lﬁJ@']E!LTJu3']EJ@

nguUseuiisy Mean Difference Sig.

1. fUENNLINFINNTAIUAN

1) 25 T fu winnd 45 - 55T 0.97500* 0.001
2)  daust 259 - 35T fu wnndn 45 - 55 T 0.59737* 0.002
3)  wnn 35 — 45 U AU anna 45 - 55 U 0.63790% 0.001
4) w1nna1 55 T A wannan 45 - 55 0.71250% 0.028

2. fun1sUseiuANLEeg

1) s 25 T fu winnda 45 - 557 0.87500% 0.003
2)  daust 259 - 35T fu wnndn 45 - 55 T 0.67105* 0.001
3) 111N 35 - 45 U U 11nn 45 - 55 U 0.69355% 0.000
4) 11nna1 55 Y Au w1nnan 45 - 55 0.62500% 0.049

100
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n&juﬁuﬂ%ﬂmﬁ&m Mean Difference Sig.

3. duRaNIINMIAUAY

1) 25 T fu wnnd 45 - 55T 0.97500* 0.001

2) e 25T - 35T U w1Ana1 45 - 55 0.65592* 0.000

3)  w1An31 35 - 45 Y AU wnndn 45 - 55 U 0.67661* 0.000
q, é’wumsaumﬁua:n'ﬁﬁams

1) snd 25 9 fu winndn 45 - 55 T 1.21250* 0.000

2) s 259 - 35T fu wnndn 45 - 55 T 0.77829* 0.000

3)  w1AN31 35 - 45 U Au nn 45 - 55 0.76895* 0.000

4)  wnna1 55 U v u1nnan 45 - 55 T 1.02500* 0.002
5. ATURINTTUNNSANAIUKE

1) 25 T fu wnnd 45 - 55T 0.93750* 0.001

2) s 25 - 35T fu wnndn 45 - 55 T 0.64276* 0.001

3)  w1ANI1 35 - 45 U A nnd 45 - 55 0.62621* 0.001

4)  wnna1 55 U v u1nnan 45 - 55 3 0.81875* 0.008
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wansinseg1adideddey lawn ey i 25T fu
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M15199 3 wan1USBULTiBUANARMIUABIZUUNSAIUANAETUTMUNALDIE U

wnasANUITUTIU SS df MS F Sig.

1. AUANINKINGOUNITAIVAN

FENIANG 4.447 4 1.112 1.812 0.129
melungu 104.939 171 0.614
Eety 109.386 175

2. AuNsUsTEUANULEES

JENINGY 7.920 4 1.980 3.462 0.010*
melungu 97.802 171 0.572
33 105.721 175

3. AUAAINTINNMIAIUAL

FEWINNGY 7.770 4 1.943 3.692 0.007*
melungu 89.978 171 0.526
33 97.749 175

4. AUENSAUNALAYNSTHRENS

SEWINNGY 4.977 4 1.244 1.940 0.106
melungu 109.693 171 0.641
gty 114.670 175

5. AUAINTTUNTAARUNG

FEWINNGY 4.698 4 1.174 2.090 0.084
melungu 96.092 171 0.562

I 100.790 175

a o

1NA1I199N 3 WUIHRBULUUAB AN AanTsuNIsAIUANNLANANTUEE 1T d AN

91897 fiuana1eiy dArufniudeszuunis atnszeu 0.05
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na;mﬁLiJ?EJULﬁEJU Mean Difference Sig.
2. ﬁﬁun’ﬁﬂiuﬁuﬂ'ﬂmﬁﬂﬁ
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Abstract

The aim of this research was to study the satisfaction on the student transportation services by
golf carts and vans in Mahidol University and to compare the opinions on the factors affecting the
vehicle services in Mahidol University. This research was a quantitative research and the research
population was the students of Mahidol University International College in the Academic Year 2020-
2021. The researcher used 465 students as research sample group and used a questionnaire as a
research tool. The data was evaluated by SPSS and the descriptive statistics which were frequency,
percentage, average and standard deviation, plus the inferential analysis statistics which was Paired
Sample t-Test to compare the difference values of opinions. The research results were presented by
using the descriptive methods

The research results found that the majority of sample group or 58.7% of the research sample
group were female and 38.7% of the research sample group were male. Most of them or 76.5% of the
research sample group were in the age group of < 21 years old. The research results in each aspect
showed that the students were satisfied on the transportation services by golf carts and vans in the
aspect of the convenience of services, the staff who provide services, the quality of services received,
the duration of service operation and the communication at a high level. The overall satisfaction on
every aspect of the transportation services by golf carts and vans was also at a high level. However,
when comparing the opinions on the factors affecting the transportation services by golf carts and vans,
the results showed that for the satisfaction on the convenience of services, the staff who provide
services, the quality of services and the communication, the opinions of students were different with
the statistically significant at 0.05 which were the satisfaction levels of students on the services of golf
carts were less than the satisfaction levels on the service of vans but the opinions of students on the
duration of service operation of vans and golf carts were not different with the statistically significant

at 0.05.

Keywords: Comparison, Services, Vehicle
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Abstract

The objectives of this research have 3 ways. The first to study the characteristics of Gen Y users for decisions
about choosing coffee brand in Nakhon Pathom Municipality. Second, A study of the behavior get service of Gen Y
users for decisions about choosing the coffee brand in Nakhon Pathom municipality and the last one to study the
marketing mix factors affecting the coffee brand consumer decision-making behavior among Gen Y youths in Nakhon
Pathom Municipality. This research used a sample group, a population of 400 Gen Y adolescents in Nakhon Pathom
Municipality. The questionnaire as a tool to collect data in research by used statistics of percentage, mean, standard
deviation in analysis of data and one-way ANOVA. If found differences data will be compared in pairs by using an
Fisher's Least Significant Difference: LSD and Multiple Regression analytical model for analyze of data.

The results of research revealed that 1) personal data factors in the decision to consume coffee brands
of Gen Y adolescents in Nakhon Pathom Municipality found that the respondents There were 217 females,
representing 54.25%, 187 males, representing 46.75%. The respondents' age range was 38-53 years, 143 people
accounted for 35.75%, and the age range of 21-37 years was 192. People accounted for 48.00 percent. Factors of
behavioral in choosing coffee brand of Gen Y adolescents in Nakhon Pathom Municipality It was found that users
made the decision to choose the brand of Coffee Café Amazon at the highest level. accounted for 61.25 percent
and prefered to drink coffee brand Coffee Café Amazon (Café Amazon) at the highest level. The accounted for
48.00 percent with the reason for the consumer decision of the Gen Y youth group is the taste of product to
accounting for 56.75% having a frequency of making a decision to choose consumption more than 5 times a week,
representing 50.00%, and having a consumption decision-making service, which is 55-100 times, representing
32.75%. 3) factors of marketing mix affect to coffee brand consumer decision-making behavior among Gen Y youths
in Nakhon Pathom municipality has high level (Mean = 4.46). It was found that service users to attention of products
and services by the highest level (Mean = 4.46), the moderate level was the price factor (Mean = 4.38) and the

lowest level was the marketing promotion factor (Mean = 4.18).

Keywords: Marketing Mix, Behavioral Decision, coffee brand, Why Generation (GEN Y)
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(Customer Participation) ﬁmﬁmﬁﬁmiiumﬁqﬂﬁﬂﬁ
duswegiane 1w luumanianieg Wudu n1s
Uf&uwusseninegnifugn@du (Customer
Interaction with Each Other) gn A1 Adu1iden
gulnmndusznaumsgsianiu Tulwameuiauas
uasUgulutisiafeniu wazdwmadonislauinig
wagnsldndnfausivsuusudniud wonaininng
dusgnaunsgsfianiul lulwawmauiauasuasugy
Iadinsldiulesdunudndmhedadinuneeulad
ilignAranunsalisudeiausiugnaaionusnisia
(Review) iitorduteyaungiiaulalunisléidudoya
Usgnaumsdndula

2) $usian (Price) Arurfigndnazlésuiioy
Tanduuluguuuuresiu gnA1asiinisininses
senalselevifes i S unmiidesiisvesuinsiaue
omardimaUFeuiisutuuinsuesisu Tuduises
ilsfsanumnzaunazdinaguiieuiiazdesns

USnstueendnanfiuda visevsiinaneszausia

- sa o

dieligndnldidenidudnuilsnagnsninnisnann
Wy sendieudrAguan msizgnAansam

Joyasouisusmeauladlfasmniazsinsiuin

U

'
P

Ju GaulvnistiseRuidusnisesfidasusmsing

Re

wszdi3eswesnstsyaamii msvindaanfiviali
Fudeudetu nesnnssmine wasnandaeiaue
YoeUsznaunsgsnanu TulamautauasuasUgY
fenauandsiulalinnidn faddnsarsmenu
Ve UsEnaun1sgsian TulamaAutauasuATUSY
eilsImUsEInm 55-125 U aeuseneun1sgsna
mun TuameuiauasuasUgy d@ulrgiaeinisldsnsm
AP TELUBUUTUAT LA LN

3) A1UB8IN19N159AT1UUE (Place)
fusznoumsgsianv Tunimautauasuasugy dms
Tivemimsdadmievanetem Tnsdommdni
14 Aomsdnmienssanndusenaunisgananiu Tuas
wiruasursuasUgy Faduisnsdadmiedie ua

Usendnarldieveriusznaunsgsnanun lnedenly
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Dudenandumsddudn wiauinsliigndn nagmslu
Fruiifardesfinrsandiuiiad Wauuilduinng
(Location) wagtawmdlumsuiausuinis (Channels)

4) drudatasunisaana (Promotion)
AUsznaun1sgsRaniun TuwameaunauasuasUgt s
duasumnanalagldnislevanuasmadsenduiug
W udenneg Ao Asiuiuardunediin daguing
ﬂigﬂﬂﬁuﬁuﬁﬂWua“LJLGIEJ%LﬁG\GLquﬂMmEJEULL‘UUlﬂﬂ‘ﬁu
U n1slavaeaulad (Online Advertising) N15911
nsnaarudsLeaulall (Social Media Marketing 39
SMM) MseaaRuuden (Blog Marketing) nsAuvingae
ANd1A 1y (Search Engine Optimization or SEO) N5 14
Google Adwords #3® Search Engine Marketing (SEM)
KAENIIVIINTAAANIUAWNUNITIATINUNENINTT
viesifizrsaulatl (Online Travel Agency 30 OTA)
1AgLNIZNITAAIAN UG IVUNITIATINUIENINTT
vioutsreeulat WWunnudeumuegrann o
annsolfiduundsioya uasvhnsddouusudmunly
othsavmnuazyng Tnewdunagnifuguiiese
woAnssuEfuslnAuddssesdoansings ilelvirianlan
THu3nns dewduduiiegdonimnudlawagiiany
avdemssulumsvhalivszaunrudnsa

5) AuyaAa (People) Lﬂuﬁaqgmﬁmﬁum
21 aps nagmsiisedliaruddaluimsdadenns
Anousuuazlinansuunuvdessiaifiogdla aunsa
aspnuiianelaliiugnAnlieded amnsaudaty
maguunsiuguaals mhadliuinnsazded)
Miaunfuazlmawiuiia nevaussnuFeIn1TU
Aliusnmslaegnwiuied uilullgmnelduleuieves
a1en150u ad1euszaunisalideuinliiuglaeans
wszanennstudedideidesgnandemanisiunis
UIMsventinny

6) A1UN1TE51UATUEAUDANYAULNIY
A8 (Physical Evidence and Presentation) 1Ju
nsasinunmAugUkuUNsusnsiiansadu

fadle WU MINNUAAISsUS oY EaHNdE e R



115815 Mahidol R2R e-Journal T4 10 atiudl 1 Usssifouunsiau-weney 2566
Received: March 3, 2022, Revised: October 28, 2022 , Accepted: November 3, 2022

aveu AmaseswEn I Msliu3MITInEe uazAilads
AnATignAnazleFy videgunsaling 4 Adauam

7) §unszurums (Process) (udsiAeiy
sefoumevhanusnuuinig weuslsigliuins esou
raseiivlalvignen

3.2 uAnEafunsTUIUMIN1sRnaulade

vauuilna

woAnssuguilaa (Consumer Behavior)
tnivimislalianuvansveanginssuny3lanad
TndiAes weil

Schiffman&Kanuk,1994 N&133INaANTIY
fuilan mneds noAnssuiguilaauansesnlaiinag
Hunsazuasanmstenisidnisussiiundents
U3LnANARAUIIUINITAINT FZEUITORDUAUBIAIY
Aosnisvesauliegaianelaldunisdndulaves
QU%ImsLumﬂsﬁm”wmmﬁﬁﬁgaLﬁunmLLasﬁwé’ﬁaLﬁa
Wlaauazusmssneedwseneusae deegls iluss
%o Failels My wartesaduitla

A37350 @35 (2550) Na1931 WeRnIIU
Huslaa mneds Mmsfinwdaginssunsdndulanay
nsnsgimesfuslnafiiisatunisdouasnislide
AuAuaztdnnisnaindndunesd@nwinaziinsgi
NOANTIUHI LNAAIELNANANA18UTENITNAT A
woRnssuUslnAtinasonagnsnIsIAIAveISNAkALE
wavinbigsiauszauanud s adinagnsnianisnain
asnsonevaussmielavesiuilnald uasiilelyt
A0nAABINUKUIAIIUAANIINITAAIA (Marketing
Concept) ﬁﬁﬂmiﬁﬂﬁqﬂﬁﬂﬁqwaiﬁaﬁmﬁﬂm
waFnssuguslanafiovindnsduvionagnsnisnana
iienavaussaiimelavesifuslan Ussanamisves
WRANTINVRIMGRNTTUVRIMLYE Tdnwauzadneiu 3
Usens i

1 wofnssuasiAntuagdesdanvnyhliiie
(Behavior Is Caused) aangaudn n1sfiAumsnay

wanIngAnssuedauileegnslaeenuiiy avfeil
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awvnylAiAauasddaduaungifonudesnisd
Aetulushauiies

2 fnTaasisiuldasdowidnduviouss
nsedu (Behavior Is Motivated) Ao LiloAusiiiaay
Fosnaindundanuinsouniiasussafenniu
#oenstiu aunateiuusanszfuniousagala
(Motivation) Tsiyarauanmg@nssusnegleneuaues
oI sTliAnT L

3 wfinssuasdntuldasdoaidsgdaviouss
n3¥#u (Behavior Is Goal — Directed) #4¥31g:A273197
nsTieusuanaginssueglsoonuniu ldnserily
pguideuasslasUsimngaywanevielifanig
nssrutundusslgimneiuivey Wisliussana
dSauwiinnudonsvesm

3993 NANGNW (2546) NE1II1 NEANTIY
AU3lnA (Consumer Behavior) vianefla NM1sn3evineing 9
ARefedasasafunsdamildungsnsuilnua
msfuieldaesdsdusuazuims sarnszuiums
daaulafiatuianounasndsnsnserindnandag
wazdamueda nszuiun1sdndulanasfianssunia
meonmiiyasaiglufedeadionsuszdiunsléun
msldviensiudeldaoedduiuayuims

anmimw%amm@'ﬁim VERERR
woinssun1stevesiuilnaduaniinefiteduduay
vinmsldiieAuiesldios vieifieAundeldniely
a¥udou fuilnannauiiteduduazuinisliiile

o

TnguszasAluinisindu Sendn aanaguslan

v

HUSTAATlantuimuws nanei Ul nuasUsEung

e

agnanUssiiy LYy ‘Luﬁ'lmsuaqmqiwlﬁﬁzﬁu
MSANYIANAUT TRIUSTIN Useiwalallon uagsatlon
sty shlmgRnssumsunslinste uaseuddn
nAnvesiiuslnarendndaeiuaneeiu eonly vl
mMsdensuslnnduduazuinsvany 9 YilATiuaneng
Auponld uonananwurUszrnsaanaInadedl

Yadedu o SnnviindinsuslnaLana iy
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nszurunaRindulavasdie (Decision Process)

nsrvaunsinaulete wneds duneuluns
Fonvenandasinasamadentuly lunssuauns
Folnealy fuslnmazkiudunoudig 9 5 dunou
(eusen AseYiS 2544) el

Fumori 1 msSu3natayvn (Need Recognition)
n1sfuitadaninienisSuidamni (Problem
Recognition) mzmumﬁaamﬁmﬁfwﬁa@%@mwﬂ’ﬂ

DUl uInANABINITURNYT TIAUABINTDIRQN

Y

'
vao a

nszdu TnsAusrmelusazniouen faeasdousisd
wdnmstudansedu ilanginenovausddensydy
oedls Fernmsmanadesszyaniunsaiingzsunim
Foamstunlily Qmﬁmwﬁmﬁuﬂm%’mma
nun viliseldndunenesnun Fansgduaniuiin
vyoaise ilisodEnosanfununiuu vdenisey
TawamalnsimdiAgaduiwnuniiliiseifa
audnflesnaunu fadutihnisnanndssubusios
szyanumsaliinszuaudesnsedislaogiamila

Juanlile

'
d

TURBUN 2 N15AUNIYRYA (Information

v v
N Y a

Search) ludumeuilffuslanasummndeyaitesnduls
Tutuusnazdumideyaanundsnelunou (intemal
Search) 91n%WBA1U1 (Memory) 71 lad a5l
aue tonallumsussidiumaden mnddlddeya
Liganefdeamdayaifinifnainundaniouen
(External Search) Inguvaadayad11a15 azuUs
oandu 4 ngu ol

1) undsyana 1o aseunsa tiougs o
Uy au3dn

2) unasnsfn laua n1slawan wilnauwe
funudving Ussiaeinmsanse

3) uviasyuvu IfuA desnavu ssdnsduATes

v

HUSINA MABRRUMIIBNUYRsT

U

4) UWaINAaDY lauA Msdnns MsnsIageu

LAY LUHNARNN U9
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v
o

Fumoui 3 msUszidiunavadon (Evaluation
Alternative Solution) Tufifju3lnaagiindoyaiild
usulindamnemjuasiinsgitedendeiduiian
Tasintu ludnvazmsisummadendifiae
uazvAMANATign Wy gudsunilafnnnuidn
penAuNU IseFsmaidendinmsiuniunlszLam
Tauazainiula sivliisedafumdoyainnuniiise
Fosmspufivinsfisulatne lneisesinsmsemiings
B0 5am AR MLAZAASE LRSS TUN UL
Funoudl 4 madeduladenmadendiiiian
(Deciding On The Appropriate Solution) ¥ia4N1sUszIiuNG
madenlunsuwideyy gussilivasnsiudenuay

v ‘:4 N [

ToidgvetuAaENIion naeINtU YAAAILHod

v a Ao =

snaulaidonmadeniifiantunisundem naden

q

=

Fonld fie Useunnvesdudnfiarlduddam Aiflnad
wnigauaiinaidetiosiign aonndesiuminensis
agﬂummzﬁu denadasiumumela Sisailmanzeay
funaldufiesdyadnintuluouian naongud
wamwum’aLﬁaaﬁuﬁ’aﬂu?aLma”aml,azqﬂﬂa?iuﬁaa
fign masndnlavesypra sinlduszaunsalluedady
L6 ﬁy’aﬂszaumsa}uammmLLazQ’Su %aﬂmﬁumi
doansfinuazviuadty anunsavil@egrantnaunng s
vliyaradaduladonmadentumauiamlaaty
Fupoudt 5 MsUsiunanendanste (Post
Purchase Evaluation) Lf]u%umauqrﬂﬁwmwﬁw’mms
go fuslnafazimdndusiidoduuilduasly
SaupiRafufasyinsUssunananAsiiludas Tae
A15Ussuisunisldundeusslovfilasuain
AnSTiag s s umumanSsiimeAaeTlimn
wadlgdulumunnuaantatazitlfiiannunele
(Satisfaction) finste41 waesilFiAnAMANAlUALAN
wazns AL wimnuailesuliSueedimemialiias
¥iliAnaaulanela (Dissatisfaction) & snadwiviaes
sl awﬁwlﬂgjmiLLmqm%aaﬂaLﬁ'uLamﬁlmﬁ’u
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nszvaunsinduladeresfuilandunszuiunis
sewlias Lilaveanssinmsee
av od v
NuReNngItas

§Ae1nsal InsAisud (2558) Anwr waAnsIu

v

NUsStaAlunsidentts N wnantadudiuysyaunig

Y

msnanalunsdauladenldsmumunan Anuduwus
semiatadediuyaratumsinduladentddunium

M LarANUAUNUSTEMINITATeN19N1THANMAUNIT

U a

arduladenldusmsihunmunanvesiuslnalugnne
los fmingsmgisidiunusmdeyannguilaad
THu3ns $1uau 384 au Taslduuvasunuiiiaona
\Fosiuinfu 0.90 wan1sfnw u AnudAves
Tadediuuszaunimseanlunsdndulaionly
Usmsunulanegluseauinn uarladudiuysan
yansmanei 7§ Sarmduiudiunisiaduls
denldusnsedhediteddaymeadaiszsu 0.05
wilanie 1deedu (2558) Anwiiladedau
Uszaunansnanavesusinaiununamsdad uag

Srumunsiyl 1By viud reviil anvianasenseud Ka

1% s

AMSANINSWANSURE nu31 Jadediudseaunie

'
SAaa a 1Y

Aspatanddnswas et ustnalun1snldusnissiu

U

A Taudiaglu sEAuNIn LarNan1sNAEau

o

auufgIu wudn 1) Yadediudszaunianisnaia

v

semnafuslaanulanisdadiudusTannuiiy §u

Pud AW @19713ANBLSENNSLAUA WANFNAY 2)

a

WANITUNITUTIAANI Sendnduslaaniunans
Undiuguslnanunii 1Bu viud penil anv1ieneise

MSAUd uanasiunsyautiodAgy 0.05

4. 330150 HuUN15I8
msudesladudulssaunisnaindiiua

A

nangAnssunsinduladenuilan wusunnenives

Ay A

nawiesu Gen Y luwmmautauasuesUgy Juideids

v
[

U53184 (Quantitative Research) Tnens3demsall

L

NI
Y

ANLUNSANIAUAIMLTUNDY Fa9l
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1. Ussnnsuaznquiiegng

2. ideslellumafvrusudoya

3. MIlATIEveya

Uszrnsuasngudaegng

nguuszanns Aentedumsinunie fuslaa
nguegu Gen Y fasdonuuarerduoglufiui
9 fiua luaweauAsUASUSN $110U 21,385 AU 39
Lﬂumeﬁuﬁﬁﬁai’wmuﬂssmmmnﬁqmé’ué’uLLsﬂﬁum
gnelasunsUgy JminuasUsy

nuinatng Tunsinmadsiildun Ussanns
naufBsu Gen Y Aflongseming 2137 U fiwnendely
WwamAUIaUATUATUIY Usenausmediuiu 9 d1ua
Teun suanssUguafe duauasugy druauandy

s

Fruanssuselnu A1uarigseid A1uaauINTung
Fruaumey fuadmen wazsuanueatinlas i
wAve wasnende tngliisnsdusitegauuineas
(Purposive Sampling) kagMMuUANGUAIBE1991NNNT
A Iagldamsveamls e (1967) lunisimun
aandesiufl 95% uazAraAiou 0.05 Tngvun
YRINGFUFIDENT1UIU 400 AU wazldITnsdu
fhegranuuliendeainuuiaziu (Non Probability
Sampling) TasA5n15180ALUULA1Z29 (Purposive
Selection) fie nsideniiuteyanniituilaauusud
Aol Mnduistmunsiuunguiiedmudadiu
993Uz Ins Tulsazdualulnmnauiauas
uasUgy lagn1sidengudiagrauuiivualain
(Quota Sampling)

iwsasilefililunafiususudeya

1. 1a3eailedildlunissivsindoya Ao
wuugeuny (Questionnaire) neuusesndu 4 neu Ae

noud 1 doyatAvafudnwaznig
Usgrnsenans Laun el one 91 @a1unIn nseinw
uazswlaneiiou Ingnuuasunuiianwuziuwuy
AIFRUTIWNTT (Check List)

poudl 2 deyaiferiungnssumsindula

Wenuslna wusudren® vasnguissu Gen Y Tuwn
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wirunauasunsUsy tnsuuudeunmiidnwazduluy
M32988UT18715 (Check List) baun Avudlunis
Faduladonuilng wusudarend Yraaniidewusud
AeWTl Uszunvweauususnenildonde meaﬁﬁaﬂ
Fowvsusponil dAldsrelunmsgeuusudnoniidonss
sUuvuuiideuusudaenil $rudiidendouusud
roWiuosiian uasyerafifdlumssniuladente
SRR

noudt 3 douaiieafuladudmuszaunis
MsaiaUsMsAsiAuduTus fumsEendonusus
el wvadu 7 dw leun Jadedundndoe
$1A1 ATUFDINNITIATINUIEY ANUALATUNITHAN
Tadeamuueains Jadumudnuaenenienin Jade
AUNTLUIUNTA N L UvaRUANU T ULNS1d U
UszanauAl 5 50U (Rating Scale) @5190ULATIAVDY
AN (Likert Scale)

nouil 4 Yeyatfvafudoiausuuglunis
Ysudseladudiudszaunanisnatauinislunsag
Fru Bunisdadionuuuuuaneilafielviney
WUUADUNNILER I ARLALLAY UDLEUDULY

2. thuvuasunuiildFunsusuusaudlaugs
Lauaﬁaﬁﬁmmag 3 i1y e sadouAuA AU
Anuleensweaien (Content Validity) kagad13
wanzaueskuudUnmiaUTuUTuAT TR A
auysallagiasandeuusiaztoudvingiul waeih
nsitAseiqunmasesilalnamAfiiaiiy
A0AAEDILAYAIULTIBIATY (ltem Objective
Congruence Index : 100) audenadedit 0.57ulU 39
fianuaenndouasifisansifiszousulduazdde
faniladien 10C dnag 0.5 awusudgededinnll
Fawamsdaduiimiuaenndesangiduve &
Aviniu 0.94 Faflanudenadewaziiewsefianinsg
gousula

3. Mnuuuvdeuauiilglunaaeuaay
\asfu (Reliability) Anuidesiufl 0.7 Tuly Tnenisi

wuuasunulunaaeuiudnauLUUADUA1Y F1U3U 30
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Yad o '

519 warldisduimmaianudedy Fasenin
FuUszan3ueana (Cronbach’s Alpha Coefficient)
(Cronbach, 1974) §snsinunadsil Arenudeshuwes
LUUADUDNTY 0.82 WaAsi U UdDUATNTY
ansohlUldlumsfiuedyals

4. Ywuugeuauluiudeyaiungusiesng

Pl

4. nMsTvidays

a

4.1 Tiasievideyatfgadudnuny
UszINIANEns AauadfLtanssaun (Descriptive
Statistic InguanALade (Mean) A1LINUIIAIINE
(Frequency) WazA13awaz (Percentage)

4.2 esgvideyangAnssunsianauladen
uilaa uusudaevlvesnguisgu Gen Y luiun

1%

mﬂmaumumﬂgm 1PYALUANIIUIULAL TDHAZUDY

o o

AAOULUUABUNINTIMUNAINTEAUANUE AUy
Anadsrectaden 7 fuil Tnsudazdoimneuld
1880 5 5¥AU (Rating Scale) AUUINTIA VOIALATY
(Likert Scale) Taainuninagitun1siaz Luun i
JEAUANENATY

4.3 nogovanuigiu lneldatslaannas
(Chi-Square) fise Futad1fey 005 LAienn
AMNdNRussEnintaladediuynna wazdadudiu
UszaunseanfidnasengAnssunisdnduladen

o 1

uslan wusuamend voengudusu Gen Y luiun

q

U W

wieUauAsUATUTY NIserutisd
A1 0.05

UN9EDA dAtey

7

5. NAN1338
5.1 fuaneMENIUsEEINIAENS
HANSANwIAUTeyadiuyananisinaula
denuslnauusudaenlil veenguioiu Gen Y Tulwn
wmeavIauasuAsUg foil Joyadiuyana wui
Anaukuuaaun1y Wunwanda 1uau 217 au @n
Juesay 54.25 mAwe $1u7u 187 au Anidusey

g 46.75 Y10YVBILNBULUUADUNY T8N 38-
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53 Y d1uau 143 au Anlufesay 35.75 uazditeny
5339 21-37 U dhuau 192 au Andudesas 48.00
5.2 dnunginssunsanauladonuslnanusun
ranfvesnguioiu Gen Y lutvamauiauns
uAsUgy
nan13fnwn autadenginssunisdndule
Fonuilan wusudaewil vesnguissu Gen Y Tuwn
wAvIaUATUATUTY WU gliusnisdndulaiien
u3lan wusudnonil Al elumew (Café Amazon)

aglussivuniian Andudesas 61.25 uasyauh
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Aunuususaenil Al s1ugou (Café Amazon)
wuuidu egluszdumniign Anduiesay 48.00 1
wmalunisinduladenuslan wusudaenlil vesngu
Fo3u Gen Y Ao sav1AvesHandusiuusudnenl An
Wudovar 56.75 darudlunisnisdndulaiden
w3lan wususmenil snnindunivias 5 ads Asdu
Seway 50.00 wagiarldarglunisleusnisindula
Eonuslom uususmevl fe 55-100 ade Andudesay

32.75

M19197 1 uansdnukasAniavay veangAnssunisindulafenuilan wusunreviil veenguiuguy

Gen Y TuwawmeAuiauasuasugs TusuamnmuaIusnsnian

ANTNYBIUINNS U fovay
() (100)
(n=400)

Ldnaugimsldusnstaauiasdila 298 74.50
2.nseResesuelalausms 25 6.25
3anuasiunstseiu 20 5.00
awinauiisanesensieusns 15 3.75
5.MIWUsnMsiinnuwndieuiy a2 10.50
374 400 100

a

INANTNA 1 WU NGUAIRETNGRNTTY

nsdndulaidenuilna uusudaenil vosnguieiu
Gen Y TUAWAUIAUATUATUTH INAMNTUBIUINIS
undige Ao wiinauuugihnslduinmsdaauuay
\ila wniign Anidufesay 74.50 uavsesawm iy
msliusmsiieruwindieniu Aadudesaz 10.50
5.3 Yadudaulszaunisaaraiiinade
wgAnssunsandulaidonuilan wusudaaniluas
nguiegu Gen Y TuluameAutauasuasugy
ramsAny wuin Jadedndszaumsnanni

fnanengAnssumsdnduladanuslon wusudnen

voanguToiu Gen Y luwaimauiaunsuasugy oglu
sefUIn (Mean = 4.46) Wlevihmsiinngvineazidon
Tuwsiaganu wuln gliusnsdeduladenuslan wusud
oYWl voanguIBTu Gen Y lulwmmAuiauasuAsUgH
Wianwauladeladedundndusiuazuinig aglu

giunniign (Vean = 4.46) ennudndaysietiadsu
315998900 (Mean = 4.38) waglimuddgydellady
sunsdaeamImInana teufign (Vean = 4.18) B

AU LEUB LN 2

dl ! dl ! dl L = Y a dl U U ! dl
$NFN 2 LEPNANRA UL IUULILUUUINTI U syauMsaenlausns nenuladediudszaunsnanad
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