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Training needs of a Program of Nursing Specialty in
Infectious Disease Nursing and Infection Preventive

at Bamrasnaradura Infectious Diseases Institute

Niorn Ariyothai B.N.S, B.A, M.Sc
Bamrasnaradura Infectious Diseases Institute,
Department of Disease Control, Ministry of Public Health
ABSTRACT

The purpose of this descriptive study were to study the training needs, expectations, applying knowledge
and development of Infection Control (IC) among registered nurses. They were participants of a Specialized
Nursing Program in the Field of Nursing Care of Patients with Infectious Diseases and Infection Prevention
at Bamrasnaradura Infectious Diseases Institute, during 2016-2017. Data were collected from 92 training applications,
which are open-ended questions and analyzed by frequency, percent, average mean and standard deviation.

The study results showed the average age of participants was 40.23 years, work for the government (72%)
in community hospitals (44.6%), had the average 18.37 years of nursing experience, 70.7% of operational
level and worked in the wards (27.2%). Before attending the training, 82.6% worked for IC, had average
4.97 years of IC experience, and 30.3% were both Infection control in hospital and ward nurses.

This study revealed that 1) Training needs, the registered nurses had the most individual’s needs, especially
increasing knowledge, experience and skills that can actually work (70.7%). And 23.9% of IC operators have never
trained in specialized courses. The organization’s needs, most of them did not have hospital and ward infection control
nurses who completed the specialized course according to the Nursing Council/Hospital Accreditation (30.4%).
Including the organization executives give priority/ an corporate policy (17.4% ). Overall, it is the most common need
among the nurse group who performed the IC between 1-3 years. 2) Course expectations, they will be able to manage
and hospital quality improvement in infection control cover of patients, staff, networks and communities (55.4%).
Acquired up-to—date knowledge, experience, IC concepts and attitudes increased (51.1%). Understand the process
and gain confidence in operations (48.9%). 3) After finished course, applying knowledge for IC development in the
field of preventing complications. Reduce the incidence of infection in patients and staff. Including management,
quality of IC system and networks such as sub-district health promoting hospitals and communities (54.3%).

The training program organizers should have a need assessment during the training session, to adjust
contents, increasing knowledge and skills that most consistent with the needs of the trainers and can actually
work. Also the nurse’s organizations should make a plan for human resource development by continually

training for promoting the nurse’s career path.

Key words: Training needs, Specialized Nursing Program, Infection Control,
Nursing Care of Patients with Infectious Diseases
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Treatment Success Rate and Factors Associated with Treatment Success

in Tuberculosis Patients in Bamrasnaradura Infectious Diseases Institute

Phatchara Tunteerapat M.N.S.
Natcha Sanwacharasontone B.N.S.
Saowaluk Apisuk B.N.S.
Uraiporn Sanmane B.N.S.
Bamrasnaradura Infectious Diseases Institute,
Department of Disease Control, Ministry of Public Health
ABSTRACT

Tuberculosis is a major problem. At the Bamrasnaradura Infectious Diseases Institute’s Respiratory
Disease Unit, the success rate of TB treatment is lower than the target set by the World Health Organization
(WHO). This research is an analytic cross—sectional survey. Which is aimed to determine treatment success
rate and factors associated with treatment success in tuberculosis patients by using the 162 cases of patients
at the institute in 2016. Moreover, the data consists of four factors; personal information, treatment information,
service information, and factors related to treatment. Data were analyzed using descriptive statistics and binary
logistic regression for factors analysis that affect the successful treatment.

Overall, 80.9% of TB patients had successful TB treatment outcomes. 42.0% were cured, 38.9 had
completed their treatment. 19.1 % had unsuccessful of treatment including 10.5% were lost to follow up,
4.9% died and 3.7% were transfer out. The three factors; personal, treatment, and service providers found
to be non statistically related to treatment success. Also, the TB recovery failure caused by further various
factors, such as 1) the majority of the samples were chronic patients who had extensive of being treated at
the institute. They were on daily medication for a long period of time, resulting in negative effects. They also
had difficulties in traveling to receive medication. These two negative experiences may have affected the
patients’decision to discontinue the medication. 2) It was found that TB patients with HIV had died before
the end of the treatment. Most of them change the treatment locations, as per the medical insurance, could be
another factor that decreases the cure rate/ (completed treatment) below the WHO’s target. Those issues
could be consider as limitations of the research.

Regardless of variables on the successful recovery, this research suggests that in order to reach the
most number of TB recovered, monitoring of medication used should occur. Additionally, home visit and
coordination of network partners should be established as reducing the spread of infection and preventing the

occurrence of drug-resistant tuberculosis.

Key words: TB patient, Treatment outcome, Factor
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Treeyada Toprasert M.N.S.
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Department of Disease Control, Ministry of Public Health
ABSTRACT

Nurses providing care for Emerging Infectious Disease patients need to have important professional
nurse competencies. The purpose of this descriptive research was to study competency of nurse in Emerging
Infectious Disease care, Bamrasnaradura Infectious Disease Institute. The applying the strategies for competency
frameworks by Spencer & Spencer]l which consisted of six competencies: 1) Knowledge and skills needed to care
for Emerging Infectious Disease 2) Prevention and control of Emerging Infectious Disease 3) Surveillance
of Emerging Infectious Disease 4) Management and Evaluation of Emerging Infectious Disease 5) Quality
development of prevention and control of Emerging Infectious Disease 6) Communication. The study subjects
were professional nurses working in Emerging Infectious Disease care. The total number of sample were
thirty by purposive sampling technique. The instruments were five point-rating competency scale which has
been tested for content validity and reliability with Cronbach’s alpha coefficient of 0.98 and 0.97 respectively.
The data gained were statistically analyzed by mean and standard deviation.

The results that the competency of nurse in Emerging Infectious Disease Care, Bamrasnaradura
Infectious Disease Institute. Overall image which had the competency in the highest levels to consist of 2 aspects
as follow: 1) Knowledge and skills needed to care for Emerging Infectious Disease 6 items (X = 4.55, SD = 0.54)
2) Management and Evaluation of Emerging Infectious Disease 10 Items (X = 4.52, SD = 0.56).
The other overall image which had the competency in high levels to consist of 4 aspects as follow:
1) Communication 7 items (X = 4.46, SD = 0.64) 2) Prevention and control of Emerging Infectious
Disease 13 Items (X = 4.43, SD = 0.55) 3) Surveillance of Emerging Infectious Disease 8 Items
(X = 4.39, SD = 0.56) 4) Quality development of prevention and control of Emerging Infectious Disease
7 items (X = 4.39, SD = 0.54)

Recommendation: This study provides to design the training of professional nurses working in

Emerging Infectious Disease care.

Key words: Competency of nurse, Emerging Infectious Disease, Surveillances,

Prevention and control infection
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Effect of Maternal Self-Efficacy Enhancement Program
Using Media Through Smartphone on Maternal Behavior

in Caring for Children with Pneumonia

Charinthorn Phongkamonkull M.N.S.
Yunee Pongjaturawit Ph.D.*
Nujjaree Chaimongkol Ph.D.

Faculty of Nursing, Burapha University
ABSTRACT

Pneumonia is a respiratory tract infection, that is the causes of death in children under 5 years.
Maternal enhancement mothers for appropriate caring behaviors is important. The quasi-experimental research
with pretest-posttest design aimed to examine the effect of maternal self-efficacy enhancement program
using media through smartphone on maternal behavior in caring for children with pneumonia. The sample
included 30 mothers first admitted children with 1 month - 5 years with pneumonia in the Pediatric Ward,
Chonburi Hospital, Chonburi Province. Samples were convenience sampling assigned to the experimental
group (n = 15) and the control group (n = 15). Data were collected from September to November 2019.
The experimental group received the self-efficacy enhancement program using media through smartphone,
and the control group received a routine care. The instruments consisted of the enhancement program using
media through smartphone, the general information questionnaire and the maternal behavioral in caring for
children with pneumonia questionnaire. The Cronbach’s alpha coefficient was 0.85. Data were analyzed by
using descriptive statistics independent t-test and paired t-test.

The results revealed that after receiving the self-efficacy enhancement program using media through
smartphone, the mean score of maternal behavior in caring for children with pneumonia of experimental group was
significantly higher than control group (p-value < 0.001) and higher than before the experiment (p-value < 0.001).
The findings identify that maternal self-efficacy enhancement program using media through smartphone is
effective. Pediatric nurse should apply the self-efficacy enhancement program using media through smartphone

to promote their mothers in caring for children with pneumonia.

Key words: Maternal self-efficacy enhancement, Media through smartphone,

Behavior caring, Children with pneumonia
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ABSTRACT

The purpose of this research was to develop and examine the structural validity of nursing innovation
management scale for first-line nurse managers. Sample was 274 first-line nurse managers who work at
general hospital, Ministry of Public Health. The questionnaire used for research instrument that developed
according to Tidd & Bessant’s theory and tool of innovation management. Content validity analysis was
performed by 5 experts (CVI = 0.90). The reliability of the whole questionnaire was 0.94. Data were
analyzed by descriptive statistics and Second Order Confirmatory Factor Analysis. The research results showed
that hypothetical nursing innovation management measurement model was conformed with the empirical data
(X*/df = 1.62, GFI = 0.94, AGFI =0.92, CFI = 0.99, RMSEA = 0.04, RMR = 0.04, SRMR = 0.02)
This measure had 5 components (14 indicators). Element weight values ranged from 0.70 to 0.91.
The perception of nursing innovation management was high. (X = 3.12, SD = 0.48) In case of each component
had level of perception score. The component that most influenced the management of nursing innovation
were: innovation strategies and strategic plans ()_( = 3.16, SD = 0.59, R® = 0.89), followed by innovation
organization management (X = 3.16, SD = 0.56, R*= 0.83), nursing innovation network (X = 3.14, SD = 0.61,
R®= 0.78), innovation process management and resources ()_( =3.14,SD = 0.58, R*= 0.67) and knowledge
management (X = 3.08, SD = 0.58, R>= 0.56). Conclusion, this nursing innovation management is
structurally correct. It is reliable and can be used to measure and evaluate nursing innovation management

among first-line nurse managers in nursing organizations.

Key words: Innovation management, First-line nurse manager, confirmatory factor analysis

50
J Bamrasnaradura Infect Dis Inst 2021; 15(1):49-59



MINANUUVIAMFINMTUIANTIHNRAMTHENNEINTU
NI NAUNGS Hudmsmanennaszaudulsanennamly nsensnassugy

¥

YU

UN 15 atUN 1 NNTIPN-LNEBU 2564

N30 NSy, Yty SN

UNin

HUSMIMINEN A lUBIANINIsWeI e
unumahaglumsudmsiamsuazmnuguaizdn
drumsnenng WannszuuEmsmswennadides
Sufiazaudemsianamnemnafitaomm Ussavsmw
wazlszAnsuaiinliussgiderimiuazusiazes
asAnsmsnena’ winnssubildwndelnidmsu
%ﬁwmswmmaLﬁmmnwmmaﬂﬁﬂ'ﬁmﬂﬂﬁ%@
AUEthe ATBUATI YUTU YAINIIMIUANE Uas
yamnslumadu 9 Jefienuduiuiinennadosmn
wmasddymannnulsziadeadeassdiite
Usulpsaamumsquagithelimnzaunuaaumsol
wenamlandsiidudnlufanssnitadraassd
wiansswlunulssiniauSulanmmwethelis
aamwindia sacmlihelumsguainmnening?
Tugamsuldsuwlasadelviguimsluasdng
msnennadasuimamsnlasuulouieduiatou
Huasdnsuianssuifimausulsuas/fauulas
nszunumeenudaiinaliiedddval felulums
U3MIANILiAaMsamMsuInnssn’ Msinms
WINNTINABNITUINITIANITIANITLALAANIS
ahassdlua Taamsuanidsuanuiuasaangn
meluasimaiiladudiuiannanudaiithaionss
TiiAeaumeluasdms uastenanemudaananidy
ANNANETNETIA IELAAFUM USMT UaznszuIUMs
youu v sasiimsatiuagunalnihuini miu
mahnursszuuuinnssy meldmsthasdanui
2IMITOMIUIANIININ IFaeefivszdniaw’
NMINUMUITIUNTINMIIOMIUTANTIH
TuasAnsiivenaunAataalndAentuldud Cormican
Kathryn & O’Sullivan David® 30N§NMIOMIUIANTITN
malewanms 5 asdusznauldun nagmsuazamzeih
TausTINesUsINMATUMSINUIANTIN MTTNUNY
wormsidenuinnssy Tasseauasnanumsiaas

] =

WazANINIINND Tidd Joe, Bessant John & Pavitt Keith®

nl o

laszyfiivanaedlsznauremsTanIsuinngsu

TeiuA amzdihuazdderiend Tassaiesdns yanadaey
wianuianssy msmaouiuiinfisiuszansua
MINHNYAIING mﬁamsﬁmamqu msiausIn
Tuuianssn mexaniugna Sunadenfiadeasse
UALBNANIUNMSEeU3 Goffin Keith, & Mitchell Rick”
55uMITTamMIuIanssndl 5 avddssnauda
N158519N8gNT N15SNANNAATIINETIA LN
mMsseaauANNEIFLazMsEaLEanANNAARE
msthenuannaaasslumiiumsuazmsiidsm
Glum's%'ﬂmsui’mniswm@tﬁ'mﬁm Adams Richard,
Bessant John & Phelps Robert® l@asunamsanns
wanssuiaesdlsznauda mssamstadeningh
MITMITaya MIAAMIFNAENG INUTITNUDE
TA598571989An5 MIIAMSUANFZFNOY MITIAMST
Tasamsuazmsen asdisznauiiiansnadamssams
WINNSINIUBIANSTYDY Smith Marisa, Busi Marco,
Ball Peter, & Van der Meer Robert’ lawn ﬂT.]zl}:)ll‘le
sUnuumsIans walulad nssuumsuinnssn
NagNsUINNTIN 1AT9E51989ANT IRHUTITNDIANT
ineNINYEEauazMIIaMINsauma aglasdlsenau
mssamsuSanssufitiiautuanmsnumulaus
nNAgNSIaAILHIN mi?iamiﬁﬂsamqu ATTUIUMS
N5 Taseaseanns msvnaudlufia Jamsssu
wazUTINMALUMITNUINNTIN DIANITUNMIEEUF
%qaamﬂé'mﬁml,mﬁmm Tidd Joe & Bessant John
55y 5 avAdsznaulaun msmvuanagnsuas
WHUNBENS NITINNITNTEUIUNITUTANTINUAS
NINENNTUINNTTH MIANMTBNANTUIANTTH MIANMS
ANnEaNTeIaIANISAUNMBUBNUATNITIANIS
ﬂismumﬁmmsmmiw’“

msudmsmswennaiialiifiausanssu

v

gu’%msmiwmmahiLﬁﬂtheiﬁﬂawuagqﬁuTunwi
USM5B9ANINITNENUIA LLAAMTANMISUIANTTN
wendudasiiunmimssamsiadassulinenina
U e v @ g1 o v ot v s ]
nnszauiidenmison Jamslailasaineesdnsi
FANNAFINT FILETNUITTENMANG LUMFINLEUD
51



Journal of Bamra}snaradura Infectious Diseases Institute
Vol 15 No. 1 January- Aprli 2021

Development of Nursing Innovation

Management Scale for First-line Nurse Managers,
General Hospital Ministry of Public Health
Karuna Limjaron, Phechnoy Singchungchai

wndalud 9 easens Walamalviimswanideu
Uszaumsainumbenuiedy q wWwesselamalu
= k4 % £4 o o
M33eu3uasTUUTINILIUMIIINETIAUINNTTH
v < ' ' 4 & o %
Tdanudisaetesaiiisuazadu msiamsuinnssw
TuusunmamswenunauGaalvindanananmsise
BU52ANYE MNMSNUMUMSWAINLATBINDIAMS
3 [ 1 1 = a
Jamsuinnssnaluaidumsdnmluasdnsgsna
P o v < aa o
Tugorumsainideuulasadesintsigndine
a o | £ [
HuImsmswenuadndudesiinuuiansanns
WIS IUMSUSSLND LA NS OWAUILUIN
MSUSTHENUN AN NIINLDILNUNIANTTH
Tridadu laammzlsamweninamly nsensaanssogy
& v Ao & Y w & )
Wulsanwenunawizngnnud aauteaaumsnmn
winnssunegeawiiasassumsildsuudaslu
w [ 3’: ®2 o o ¥V a v [ d‘ = ::Ia:{
SeAUFING MU UG DI NHUILATDINDNH
ANUNTUTILATIFN NI DB LATEINITONBIUN
o 4 { ' o
duesasiianiunasgudall aassausansathly
UsLHUANNENNTIMUMSIAMSUINNTINN NS
Y a . k4 i i
wenuarasuimsszauaululsamenacia g daly

Y] 4

amqﬂizmﬂ
NANANUBLATINFDUANNATUTILATIFTN

WULIRNSIAMIUIANTTNNRMNIWENUIIYDIFUFTING

MINENLNATLAUAY I’NWE]’]‘IJ']R‘V“I”JVL‘IJ ﬂ'iz‘VlS’Nﬂ’lﬁ'ﬁmEfU

A5MSANE
m’sﬁnmﬂ%v'qﬁclﬁ'gﬂLL“\Jumﬁé’)’m%QWﬁmu"n
masmmMaiiansnaaumMNEanAEamBIeIAlsnaY
BT INBLULINMSINMSUINNTTNITNAMSNENLIS
ﬁﬁwm%uﬁuﬁ'aga@qﬂsﬁﬂﬁ
UsernnsuaznanmIadig
ﬂszmnsﬁlﬂumsﬁnmL?Jué'u'%msms
wenaszeudu Tsawentnahly NIENTNANTITUGY
U 35 LUK
m’a@hu’amlmmnziuéhaimﬂ%qﬁsl%wé’nnﬁ
Wannuuuiainasauaunsudalaseaiegisms
52

a I'd o \ k4 o o Ll v
Aesieddsznaussydeeiidiuiuedetios
5-10 whzaadmon MMNUNgNAIRENTgaNTY
aglussau@nn 250 918" wazllasdumsgayme
(Drop-out-rate) WazAN AsUMIMYBIIUIUMBEN
Va v YV L 1 v 131& k4
gaeldannmsgamevesdaeneiagas 25 Jald
PNANGNIIDENIIUIY 313 AU Taedinaminaii
=~ <) Y a £ k4 n';
s Wuguimsmanenaszaudu lsanennamil
nssnsaIsIsugendjuaculudiadon
WOAINEY 2562- NNAWUS 2563 aAslanau
WUUFBUN UaENI9IAABBNAB KUNININENUS
SEAUAUNLASULUUFTDUDINUAHAAIN 2 ASI
udlieaunsunely 3 §lov

a o

= P
wwIaaNanldlunmaiae
P P awv Ha
wwIpaian lElumsideife wuudauau
Usenaume 2 dHude
L dl v Q'l v U = =
i 1 dayanll ldun ang twe y@imsdinm
FEEE NN TUNNEUTNININEIUNATEAUAY
UseaamsinausuneInumMsusms Ussaumsal
HENAUMTAUSNOUUINNTTN Ussaumsalnennu
ASESNUINNTTN NANUMUUINNTINTIULINN
ﬁﬁw‘htmﬂqé’ﬁmi wazuleune aneynNUneINy
MsnanNInnssNlulsanenua
FIUN 2 LULIAMSAANSUIANTINNINAIG
YV v vV = 4 W d' =l
WeNUa 39 lEnguimsInmsuinnssnuasaIniia

294 Tidd Joe & Bessant John'***

C: Va v Yo

v lesuayane
Tihinwannemedsudaluihanihashaden (forward-
only translation) laggiFeimyassnmmulauas
MTENEDFFINYHIUMIUSINININENUD
tdlﬂ v W Y 1 =
Penuannsa lEmmsanguuazmm inelaiduashed
(Bilingual person) HTIAFBUANINYNABIYBNMEIN Y
Tumsudaloamilativanuninengndeidanaass
v £ Y £4 3’1 &' v 4
Auiausssy lne wuulanlgasatilsznauss 5 a9d
Usenau 14 e lawd 1) MIMUUANENSUaE
WHUNDENS (3 AIFIA) 2) MIIAMINTZUIUMTUDE
NSNENNTUIANTIN (3 MITIA) 3) MIINNTBIAMS

WINNTIN (3 MITIN) 4) MIeMIaNNTanles



MINANUUVIAMFINMTUIANTIHNRAMTHENNEINTU
NI NAUNGS Hudmsmanennaszaudulsanennamly nsensnassugy

¥

YU

UN 15 atUN 1 NNTIPN-LNEBU 2564

N30 NSy, Yty SN

AMINENNANUMEUDN (2 GTQ%’E'@) Waz 5) MIAAMS
NIELIUNMTIAMIANNS (3 ﬁa%’j'm) wuudauaIN
Wudamanumssuiinendmdszinam 5 szau
Toun mﬂﬁqm=4, 0 = 3, thunan = 2, Lisui = 1
e 1ﬁ%’u§azm€;q - 0 Toswnasilumsudacadail
AZULUY 3.50 — 4.00 'szﬁ'um'i%'ui'um'ﬁqm
AZUWUY 2.50 — 3.49 TEAUMITUTIND
AZUUY 1.50 — 2.49 szaUMITUFUNN
AZUUY 0.50 — 1.49 sEAuUMITuIrae

v
=l

AZWUY 0.00 — 0.49 SAUNMITUIUBETFR
m’smaaaauqmmwm%mﬁa
EI981LUUINNITIAMTUTANTTHNNMS
WENNAATIFIUANNASIEUNTafMaa (Content
Validity Index: CVI) lagginseaonal 5 udaiy
Q’Lﬁlmmmﬁmmsﬁmimiwmma azihuay
UINNTIN 2 U mmsz‘f@'t%'mmtyé’mu’?mﬂismtas
nswdaumetaan 1 u mm’sﬁwmma@ﬁ'mmm
MUMTUIMTMINENUD NUIWUBLUINNTTH 1 U
LLas@L%'mmtyﬁmmiﬂimﬁuwamivﬁLﬁmm‘ﬂm
BANSAMSNENNA 1 NU HEMTUATLHMABHANNATS
anutilaynisatiuhau 0.90 Teaeemunsaduiiom
71898551314 0.80 — 1.00 UALATIVHBUAMNIN
dhuanuideiurasuuuialasmsmaduiszans
ANNEDI (Reliability) naaaslanuwenunaIman
széﬁ"uQ’U%mim'iwmmaisﬁuﬁuﬁlﬂﬂnéuﬁm'&hq
$1nu 30 au lgedulszaniuaarh (Coefficient alpha)
0.95 FmemuEaiiuINnnT 0.70 %ulﬂﬁaﬁwﬁqmmw“
MsiuIUTINGaya
edfiumaiiununmvamnl@suayane
NnlsanenalagraanuNaNNgUssaunuie
FheimsWeNNalsaneNtNana 18 Wi seuuuEaUm
malUsediduanduganou 313 4a wianenas
Susaeinsanasesssnlumsniae lesuwuudauanu
naUAUMa 5wl Lmuaaumu“?’iﬁmmauyscﬁmnﬁm
SvsuthimMeneininu 274 atu Antludesay 87.54
Ltﬁaﬁwmaﬁﬁ'aiagaLﬁam'ﬁl,ﬂiwsﬁ%’agasialﬂ

ﬂﬁﬁﬂ”ﬂﬁﬁmﬁwa\méwﬁ"mﬂn

lasunisiansanasasssunisivalae
AMENITNMSNITANAIYFITNMTINY UWINENFY
ASaLfEY 19T 11.03/2562 993Ut 17 AANAN 2562

MIIATIZHTYE

1. Awnszvdeyadiuynnalaaldadd
Bawssann Tael¥msuanuas anud uaziosas
ARG zhmﬁ'mmummgm ﬂ'Wi’IQGl waLAFFn

2. SaziaedlsenouBaduiusudud 2
{DATINTDUANNN NN UUDIFINEMTTANS
wianssummMswennanuiayadussantlagldata
ﬁﬁ‘ﬁ 1) mla-a Ltﬂdfﬁuﬁ%'gChi—square/degree of freedom
(X*7df) < 2.0 meiﬂumaﬁﬁmwuaemﬂé’mﬁuij’aga
Wauszandluseaud'™'® 2) Root Mean Square Error
of Approximation (RMSEA) {uaisuaniisany
liisannapwasluaaianauiuamsndanuulsusiu
70289U5277n5 RMSEA < 0.05 waadaNluaail
ANNFRAAABINUTDYSZIUHANYE (Close fit)'™'*
3) ABIASEAUANNTDNASBY (Goodness of Fit Index:
GFI) uassilsaenusannaaiuuuiud (Adjusted
Goodness of Fit Index: AGFI) \Jusaiinagauanu
dAAARBILUUFNYIOLNET GFT > 0.90 Wais AGFI > 0.90"
4) MAdANNTDAAABNTITUNUS Comparative Fit
Index (CFI) > 0.90 ud@asinwatanznadvasluina'®
5) GufinInfasedRasYLABNEs (Root Mean
Square Residual: RMR) Ltawhmmﬂamm'é‘aummgm
(Standard Root of Mean Square Residual: SRMR) o
RMR <0.05'® ua SRMR < 0.05'>'° ugaahluaa
NemuEanARINaNNAUNUTBLAENUTANEILAUR Las
6) ATIAANNTDAARBINANNAUAITNWNG (Normed
Fit Index (NFI) > 0.90 %ﬂﬁﬁagaf‘ﬂ%"lumﬁﬁ'ﬂﬂ%ﬁﬁ
Juldanwdaanaudssduresnsliadadinsnzy
asdusznauwud deyaimsuanuatliunfuad
AN 0.03 wazANNLAY 0.96 LFAIIINISUANUI
goyaliitivazlailaaauiiaund (skewness index < 3,
kurtosis index < 2) %qagislumm‘ﬁﬁﬁmuﬂ”’ 16

53



Journal of Bamra}snaradura Infectious Diseases Institute
Vol 15 No. 1 January- Aprli 2021

Development of Nursing Innovation

Management Scale for First-line Nurse Managers,
General Hospital Ministry of Public Health
Karuna Limjaron, Phechnoy Singchungchai

WMANISANY
ﬂ'aQaﬁﬂﬂwmmju@hatiwdauiwnjtﬂmw%m’jq
Saeaz 99.20 mql,a?;ﬂ 52.55 U 21gg9qn 60 U ﬁwqm
409 agﬂuqmmuaﬁ%'mﬁnﬁ (X Generation) 308@a2
70.08 gALuiiyy (Baby Boomer) Jasas 29.92
ammsﬁm:nqqqmslussé'uﬂ%tytmm%mnﬁqm RN
AauSwanlniesas 59.50 Was 39.80 MM TLHLIN
ﬁ@i’ﬁiqﬁumﬂqcj‘u%mimiwmmassé’uﬁuﬁaﬂniw
5 ?Jmn‘*?;qm 309893ABDIYIENIN 5-10 U uaz
11-151 5088 33.33, 25.00 WA 21.59 MO
HUszaumsninsausNNANgATMUMIUINTIoeas
62.10 lupgdlnausuamuuinnssuiagas 72.30
TNaNUMUMSANMIUINNIINIBEDE 58.30 WAL
aadnsmswenuaiiuleneieiumswannuSanssu
Tulsawenadesas 56.20 waasuuuMITUIAY

mﬁmm'iu’?mﬂﬁumqmiwmmaagj’luizﬁumﬂ

(X =3.12, SD = 0.48) Lﬁaﬁmimsmé’mwuiw
aqﬁﬂizﬂauﬁmmnﬁqmﬁa MIMuUANIENSUaz
WHHNAEMS LUMSIAMIUIANTIH (X = 3.16, SD = 0.59)
UaTMIINMIBIANTUINNTIN (X = 3.16, SD = 0.56)
s90NAB MITamsanuEaxleasdmsiumeauan
(X =3.14,SD = 0.61) MIAAMINIZTUIUNTINNT
mm§ (X = 3.14, SD = 0.58) WazMIAAMINTZLIUMS
UINNITUUILNINENNTUINNTIN (X = 3.08, SD = 0.58)
NOMSATINFIUANNTDAARBINANNIUTEIN
T @A ULINMSINMSUIANTTNNNMSWENUIAVB
HUIMITMINEIUIATEAUAUMNTNNATIUNUTDYD
FUTEANENUN MABIATLAUANNNINARUTEWIN
T,uLﬂaﬁ'uﬁay,aL%qﬂiﬁﬂﬁchul,ﬂmﬂﬁﬁﬁmum X%/df=1.62,
GFI =0.94, AGFI = 0.92, CFI = 0.99, RMSEA = 0.04,
RMR = 0.04, SRMR = 0.02 udoa N luaamaaunig
danAapndaenulayadelssing Faosan 1

15197 1 MEDANAFIUANNTDAAFBINANNAUTENINAILUTTINe LeraalaeawuuIamsInNMsUIANITTNIA

Mswenanudayadalszany (n = 274)

pEinTIIEaUAINGaRRaaIaIlsUTNLAS

Aaan X?/df RMSEA GFI AGFI NFI CFI RMR SRMR
e < 2.0 <0.05 > 0.90 > 0.90 > 0.90 > 0.90 <0.05 <0.05
Aana 1.62 0.04 0.94 0.92 0.98 0.99 0.04 0.02
wlans  d00AdeNE  F0RAABNE  dPAAREN  HEAARDY  HERARDY  HRRARDY  §AARENG  dIAARNGH

NaILAIEBNAUsEnaUBNE UEUBUA VTR
lilanagauANEInsuBelaseEd I asuULse
MFAANMIUIONITNNNMINEIVIDYBIHUFWITNG
WENUNDTEAOUAUNUTD BeddsznauMuUmvUanagns
wazuHUNagNs luMsTanMsuIanssnianndAsy
wnitgalasfaniminasdusznauiiiu 0.94
FRIANNNAD AIUNITINNITRIANITUIANTTNUAE
mssemsenuBanleeesdmsmsnwenafumMeuan
TasfenhwinasdUsznaunhiu 0.91 uaz 0.88
aNEIGU (MW 1) i sanenduszansihmiin

54

29AUIZNDUNNAIFIUY N NAUSENDUTIIAIUNUD
89AUszNaUMUMSMNUANSENSUAZLNUNDENS LU
AMSINNTUINNIINLINENAABUULIANITINNIS
WIANTINNNMINENIAGIEA (R” = 0.89) 5898931
A MIUNITIANITBIANISUIANTTN (R? = 0.83)
mssemsenadanleaadmsmsnentnanumeen
(R? = 0.78) NISANNITNTLUIUNITUIANTITN
(R? = 0.67) WAZNSNEINTUINNTTNUBLAITANNT
NFLLIUNMIIIMIANNS (R” = 0.56) Famn 2



¥

MINANUUVIAMFINMTUIANTIHNRAMTHENNEINTU

NINFINTUNNAUQS Hudmsmanennaszaudulsanennamly nsensnassugy

YU

UN 15 atUN 1 NNTIPN-LNEBU 2564

N30 NSy, Yty SN

Chi-Square = 113.56, df = 70, X*/df = 1.62, RMSEA = 0.04
2 1 TueaadlsenaudaEuiuauaUN 2 289M5IAMTUINNTINNENMSWENLS

MR 2 ANhniinesalsznay mmeasutsdAynNadduasmaNIFNTUENIgaImKlsLULTAMTIANS

UINNTTUNNMTNEIUID
a9AUsznau ¥hminasdlsznau SE t R®
MIMAUANALENTUISUHUNAENS LUMTTIANTUIANTTN (IStra) 0.94 0.07  14.13*  0.89
MIANMINTLUIUMSUTANTTNUIENSWENNTUINNTTN (IPro) 0.82 0.07  12.21*  0.67
MIIAMIIEMIUIANTSN (I0rg) 0.91 0.07  13.27*  0.83
mssamsanudenlesasdmsmsnenunanumeuan (INet) 0.88 0.06  15.48*  0.78
MIIOMINTLUIUMIIANIANNG (IKm) 0.75 0.07  10.76*  0.56

Chi-Square = 113.56, df = 70, X*/df = 1.62, GFI = 0.94, AGFI = 0.92, CFI = 0.99, RMSEA = 0.04, SRMR = 0.02

*p-value < 0.01

NANISASIAFBUAIINASILTILAT9d519
(Construct Validity) demsitasizviasdusznau
Bedudusuduiigasnu TumauuuSanmssams
WIANTTNMIMSNENNG 5 BadUsznaudl 14 2830
HANSATIVFDUANNEH DN UYBIUUUTANTIANS
Wanssumamsweninaldeduistansuaanhuas
AsAULNATIIATAY 0.94 Gail 1) msfvuanagnsuas
URUNAENS UMM IUTONTIN 3 o (a=0.92)

2) MIAAMINTZUIUMIUIANTINUBENIWENNTUIANTIN
3 %30 (0 =0.91) 3) MIAAMIIAMIUIANTTHN
3 ive @ = 0.92) 4) mssamsanuzanla
IAMIMINENUIBNUMEUBN 2 é’a%’i’m(a =0.92)
¥az 5) MITAMIANNS 3 é‘h%’?ﬂ(a =0.93) Rt
fidhwiinesdUsenaudaud 0.70 - 0.91 g

@ a

AladAnNad6 (p-value < 0.01) AIOTNN 3

55



Development of Nursing Innovation

Management Scale for First-line Nurse Managers,

Journal of Bamrasnaradura Infectious Diseases Institute General Hospital Ministry of Public Health
Vol 15 No. 1 January- Aprli 2021 Karuna Limjaron, Phechnoy Singchungchai

M 3 MinninesddsenaunnmMsIeNzissrUsenaudNEuEusuaUn 2 (n = 274)

2R a9adsznau*

1 2 3 4 S

1. udinagnslidinendasfianadanuimahuianssuazdield - 0.80 - - - -
wﬂaﬂqwuﬁﬂ'awuéwL%)(Sl)

2. nuSuienudalnel 9 enuamsoilaaduzesyaanslumieny  0.70 - - - -
i lvasansienulawsauludamsudedu (S2)

3. yuiiszuunaznszviumsnasnsoih Wlienunidnems  0.73 - - - -
waluladlal 1 NlanNMINedaAAIEINUENSAMENSBIBIANT (S3)

4. MuaansasarlasemsiietuuionssulodiFansanaiuas - 0.79 - - -
awdszananiavll (P1)

5. nudinalnifdseanduaialdwilahyaansmaaulumeny - 0.88 - - -
dlannadaenszesgsuuinms (P2)

6. Ynudinalnmsusmsiemsmsasuilawainszinumsnnanuaa - 0.87 - - -
EasyemnsluauiimahlUldsdinenssEalumsuus (p3)

P TR P 2
7. udimsdadmsifiuseansua  IMIUsEanUNUNIUUUWINTIULES - - 0.77 - -
WNAIMINIBIANS (01)

8. udissuumsaivayu msliseiauazendasynamsifinanuin - - 0.88 - -
wInNsy (02)

9. uiimsadnussenmeadudduliyaansidundalvi g Tiegly - - 0.90 - -
24605 (03)

10. vuiimsdemsBeudmemslianudiius lusnvasissauenuehida - - - 0.91 -
FINNY (win-win) AUMILNUVBIBIANTIU ) (N1)

11. ufenudnlasgndesuiluanudesmszegsuuimsuasyi - - - 0.85 -
hwianssululy (N2)

12. udinsiamsideui msuvsdudssaumsaliumhenuduiie - - - - 0.77
WNMSEEUYR90EY (K1)

13 Mufimsnunaad 1 e liimsiemsGeuiniiennmhenuduy - - - - 0.85
Wavh liasdnsiiaussleud (K2)

14. udimsGeuinannednsdu ) (K3) - - - - 0.86

*p-value < 0.01

56



MINANUUVIAMFINMTUIANTIHNRAMTHENNEINTU
NI NAUNGS Hudmsmanennaszaudulsanennamly nsensnassugy

¥

YU

UN 15 atUN 1 NNTIPN-LNEBU 2564

N30 NSy, Yty SN

anUsawa
mﬁ%’aﬁﬁi’mqﬂizm@ﬁﬁaﬁ@umuaxmsaaaau
ANNATIT ATV DIUVINMFIAMTUIANTTN
NNMTWEIVIDYBIRUTWITMTNEIVIATEAUAY
Tsanenunahly NIENTNANTITUGY KAMIANHIWUTN
LULIAMIIANMSUINNIINULUNIATIEI 5 S2aU
mSUUIMsMIWENIaTEIUAY Tsanenwnamly
n3sNINAsIUgaUsENaUNAIE 5 a3dUsenay
(14 §10) 1dud marvuanagnsuasuuunagns
TuMsAMIUIANTIH MIAAMINTLUIUMTUINNTTN
UATNSNENNSUINNTTN MFINNTBIANMSUIANTTY
mMssamsiexleaaIdmsiuMeuanLazMITams
ANNIHDANIBNNULUIAA Tidd Joe & Bessant John '
%ﬁg’ﬁﬁ'ﬂﬁmﬂ%ﬂwﬁﬂhmiﬁwm NINAMTNATIER
pdsenauBEuius uRUADUEATINTBUATNNAT
Falaseainud Tueauuuinmsanmsuinnssy
INMIWENUBMNTNNATIUTANNTDAAABNNANNEU
nudayauszanydlasiien X°/df = 1.62 Fadlen < 2.0
waaelviiuhluealaseaduiinnudannasenu
FoyaBelszany wozdlafinsanduiienumanzay
1&uf GFI = 0.94, AGFI = 0.92, CFI = 0.99 aneii
AN I N BN UL U (> 0.90) waAINM
Tuwadinnumsnsaunadnudayadalszany uas
@ RMSEA = 0.04 RMR = 0.02 #uiiednlndaud
NN BETATIVIUA RMSEA < 0.05 RMR < 0.05)'>'
NMazHnInaNUEaM leeMIeNisdlsenau
(ENEUEUTBINITIANITUIANTINN NN TNEIUIAN
5 B9AUSZNAUMINLENLALEN NI INMIAAMIUIANTTN
MIMSNENNBL I NREMIA TSz naU
Fetufuumaiiae3amsnsase uANNHeIn s
Falaseaadionnwil
NaMFIATIEaNAUsENB UG UG UFDY
waasliifiunesdusenauiiianswadamssams
u"’;’mnssum@mswmmamﬂﬁqmﬁa msmuuanagns
WASLHUNAENS LUNITIANMIUTANTIN T89893NAD
MIANMIBIAMSUINNTTNUALMTANNITATLUIUMS

UINNITULAZNINENNTUINNTTY ﬁa%’;’mﬁéwﬁ%ymnﬁqm
lumsiwuanagnsas ms@eulalasimsusanssy
AUNBENEYBINIIENY maﬁnaqwﬁé’mufmniwﬁ
FaU wazmMsnumuInemsmumneluladive g
aﬂwqﬁisuuﬁaamﬂﬁmﬁquﬁmam%mﬁﬂi Tuenu
MSTAMIDIRNTUIANTTHNUT Msadiunuia
TumsAaduuinnssulua g wazn153aUsIEINIE
aeAnsliansnasdluszaugs msduasuyaains
Tumihesnwilaanudesnszegsuuimsuas
MIUEsTamsmsasunlasdeudfnsduaui
msth W dughtadmssamsnszuumsuianssa
ULAZNSNENINTUIANTTNINMNTIAU FDAAABINU
Christiansen James A"’ 'i:qiwmﬁmsﬁﬁnaqwﬁﬁm
WInssuategaulusaUa M SeAUngNy
wazsraunThisuiinrauazrnlinsusmssams
asdmasiimsdaasulauamnsluasdmsiianuda v g
waZMIAATIINTNENNT ATl %o Lo ufdaINd
Teandaluazaigm viusanalne' @nwmsions
winnssnluaondugnandnwmnsdidnmgudnans
wIANTIN POANIANINEINUTINAENSATUFYY
msaausanssulasmsmuuaddenamingeau
wstios it ngessyhmstvuediame Tagussaed
Li’]mmﬂLLazﬂaqwéﬁ%’mmmﬂumﬁﬂsznauﬁﬁﬂﬁm
ﬁ@u’%mimqmiwmmaéfmﬁLﬁalﬁmm‘mﬁwm
aadnsmawenua liajsgmsilussdnsudeuinnssy
gudusednsiiinsinenuasunlaslvi q
indszgnd ldaudumadiia massnussenmeuss
amwnedexluihnuiiBedanssuumssdaasse
a'qLa%u“lﬁqﬂmnsa%fwui'mnisuLﬁasl,%‘lummﬁﬁﬁym
UASWAIINL® UBENBIMIWENTID NTENTNEDI TG
Ié'ﬁmuﬂq‘nﬁmamé’mw%miwmmaﬁ 5 daLasu
m’aﬁ'@umui’mn‘siumqmiwmmalﬁaﬂnssﬁuqmmw
Tiaaandasiuanummessuuusmanenalugn
Tnauaud 4.0 TagmswannInenms anuAeaEsse
UIANTINUZIVENINNITWEIUID WAUITZTUUMS
f{Tmmimmf}fﬁmm'ﬁwmmaﬁﬁﬂszﬁw%mw GE

57



Journal of Bamra}snaradura Infectious Diseases Institute
Vol 15 No. 1 January- Aprli 2021

Development of Nursing Innovation

Management Scale for First-line Nurse Managers,
General Hospital Ministry of Public Health
Karuna Limjaron, Phechnoy Singchungchai

ﬁ'mm’s:‘uuLﬂﬂIuIaﬁaﬁaumﬂﬁmqmmwmi

-:: Vv v J v 19
WEI’]“U’]E’!L“WE]ﬂ‘j’Nﬂ’ﬂNQNﬂ']QN“V!u

v
FRIGIIR]IN I
k4 a va k4 =

1. enuulavrsuasmsuua guinis
AMINENUIANUIBNUFUAIWUAZNTWEIUIAAITID
Lmu‘i’mmﬁ@m‘su*ﬁ'mns’mﬂ'ixqﬂm”lﬂumsﬂsuﬁu
AMSAANISUINNTTNNNMSWEIUID LUSEAUDIANS

LAl -ﬂl k4 L 1 = k4
msnenwawazviaiihe iadumndesinalumsiteus
FUTIOULOIUMIIOMIUIANTTUNNFUMNNTDATU
4 cew L Xy ay v 4 o
mswdsuulaen@dna nelideslianusamnenu
MISTMLANAENSHALUHUNAENE UMM IUIANTIH
A5AANITBIANSUINNTINLIND LA NTBUNISYINNIU
MUUIANTINRENTALY InmsUSuldsussuuuas
sULUVYRIDIANTRENGBLHEY HAT85M AMEITN
o, ¢ e a

waztupednsNisssnALa

2. MUMSIITY AIsHAISANEIANNLY
wUstUa8ulNeaLUUINNISINNISUIANTTNNI
MITNENUIBYBIEUIINIMINENIDBNIRATILUN NN
Useaun5alseasIaI@ISIEILNUNN LA NAIaNY
szauMsAnELiaaIadauaNN lawlstUasuneg
stdunvvluaauvuialivaziminesddssnau

(BN TINFBUAMMNLATBINDMUANNAT

L@NEITANDY

1. Marquis BL, Huston CJ. Leadership Roles and
Management Functions in Nursing: Theory and
Application. 9" ed. Philadelphia: Lippincott
Williams & Wilkins; 2017.

2. International Council of Nurses. Delivering Quality,
Service Communities: Nurses Leading Care
Innovations, International Nurses Day. Geneva:
Switzerland; 2009.

3. Singchungchai P. Innovative leadership in Nursing
Management. SCNJ 2019; 6 (1): 260-7.
(in Thai)

58

4. Bessant JR & Tidd J. Innovation and entrepreneurship.
West Sussex: John Wiley & Sons; 2007.

5. Cormican K, O’Sullivan D. Auditing best
practice for effective for product innovation
management. Technovation 2004; 24 (10):
819-29.

6. Tidd J, Bessant J, Pavitt K. Managing innovation:
Integrating technological, market and organizational
change. Chichester: John Wiley and Sons Ltd; 2005.

7. Goffin K, Mitchell R. Innovation management:
Strategy and implementation using the pentathlon
framework. Basingstoke: Palgrave Macmillan; 2005.

8. Adams R, Bessant J, Phelps R. Innovation
management measurement: A review. International
Journal of Management Reviews 2006 Apr 6;
8(1): 21-47.doi: 10.1111/j.1468-2370.
2006. 00119.x.

9. Smith M, Busi M, Ball P, Van der Meer R.
Factors influencing an organizations ability to
manage innovation: A structured literature review
and conceptual model. International. Journal of
Innovation Management 2008; 12(4): 655-76.

10. Tidd J, Bessant J. Managing Innovation: Integrating
Technological, Market, and Organizational
Change. 4" ed. West Sussex: John Wiley & Sons
Ltd; 2009.

11. Tidd J, Bessant J. Management innovation. 5" ed.
West Sussex: John Wiley & Sons Ltd; 2014.

12. Hair FJ, Black CW, Babin JB, Anderson ER.
Multivariate Data Analysis. 7" ed. New Jersey:
Prentice Hall; 2010.

13. Gubta KK, Attri JP, Singh A, Kaur H, Kaur G.
Basic concepts for sample size calculation: Critical
step for any clinical trials. Saudi J Anaesth 2016,
10(3): 328-31. doi: 10.4103/1658-354X.
174918. PMID: 27375390.



NINFNTUNNAUNGS

MINANUUVIAMFINMTUIANTIHNRAMTHENNEINTU

¥

YU

UN 15 atUN 1 NNTIPN-LNEBU 2564

Hudmsmanennaszaudulsanennamly nsensnassugy

N30 NSy, Yty SN

14.

15.

16.

17.

Burns N, Grove SK. The practice of nursing
research: Conduct, critique, & utilization. 4" ed.
Philadelphia: W.B. Saunders; 2001.
Schumacker RE, Lomax RG. A beginner’s guide
to structural equation modeling. 3" ed. New
Jersey: Lawrence Erlbaum Associates; 2010.
Diamantopoulos A, Siguaw JA. Introduction to
LISREL: A guide for the uninitiated. London:
SAGE Publications; 2000.

Christiansen J. A Building the Innovative
Organization: Management Systems that
Encourage Innovation. Hampshire: Macmillan

Press; 2000.

18. Chudthaisong S, Osothsil N, Thawesaengskulthai N.

19.

Innovation Management in Higher Education A
Case Study of Chula Engineering Innovation
Hub. Engng J CMU 2018; 25(3): 28-44.
(in Thai)

Nursing Division, Office of the Permanent
Secretary, Ministry of Public Health. National
Nursing Service Strategy 2017 — 2021 according
to the national strategic plan for 20 Years
(Public Health). Bangkok: Printing organization
for the delivery of goods and parcels; 2018.
(in Thai)

59



4
B DI MAIMURUIITIARIINT Academic Article
itectious Diseases Tnotitute UNANNITINIG
1 v v
AN DO NUNVUIDTINNN:

v v U %] ]
PUININEIUBINUNITUNSATZAI YYD
AsfatEaszuumtdunelavsaly

a

WUNT D10ZIU WaU., Ph.D (Care Sciences)*
ARTUY ANNUAT TING WEU., WeN.
AEWENUIBAENT NI INGIFETITH

% L]
Unenga
o l;’ ) L4 L4 vV vV LY 1
uneNadIMmsil ihdua lidsemsuasassuin lumslanthmnawialussninemsszuna
[ - v v ] =l 2 do g o Py
yashsalalsun Teamsidenldwinmainlumadanninninluwszden lunzhinsnewnau
wihmnawnlamemsunng dissmn@ahiafizneaymaszying 0.02 i0.25 luasau (20 -400 a3
A = 3 [ X o X PRIPRES P < A
%38 0.02 - 0.4 pm) WaslANIUANENAVZINABUMAZBITBLUATIEY lasdauuaiiFeniianaldnigs
= v 1 Cd d! = k4 VvV vV g’l vV o <2 va vV L
Aaidushugudna 0.4 luasau Zemsidanldnthmaehuu vannndesmilsnaentfvasinlumstlany
maunsnsznglsaiiudAnus didssinsaniienuguaing waznnenwinzaniugunihuesdanldie
NAMINUMUTIUNTIN AaaNTGrasvthmnih nanmnsatesiumsunsnsznelsnfoze
a 4 i = a a =l v g v v & a A & o v
Tuszvumadumelalaadnivse@nsnw da dnenlflluihdudeiviadosnu asazidule
2UIN 350 NTNABIMTNNAT HANNV 2 FABLNAS waztAdauMedamaa luasniagivhinanthe
loun éhihadu wasthedladu asiammwiulasiaindmenismnsanuihlannign wazannsodn
14 M v v & 3 ] [~ e 4 Y = a = [ v
geayldannnii 100 a5 udegnlsionupaaniGuamthmndédalifivssansnmwintlasiumsuns
g YV 1 L vV U4 d' = = a k4
nszarELgelaauinuninnnaue N95 Afiuszdniaiwnisnsasaynialaiasasz 99.95
uaanansaaalamatdes lumssudannanuusslunmslenn uazgaguasaanasainaynuaziin
W hynuazieunz 2aeganlald adralsfonn tisaalananssukazunsnszaade Ussnou
vV L Vv [ d‘ a YA o @ lld' = v
NNAUUBNNNATAINMNMNBINNELEY MmsUsundaunginssulumsladiodssiriulvin Sanh
“New Normal” TaamsuuGenaumsmuaumsunsnssna@amuvanaina Ussnaume iudau liteunan
Vv = 1 vV [ L4 4 S YV g’ T T ‘ﬁi lﬁ' v a o a 1}
PANAULEN UazaNETINMIE TaamasgasUsemndunusiiugadwaaiiia aasaunduuulva

D
DUNENYU

Adag: hsalalsn, mhmnaen, MIAIUANMISUNIN LT DMINNINTING

Received: 14/04/2563
Revised: 25/06/2563
Accepted: 11/04/2564

* Bﬂﬁmia A6 (Corresponding e-mail: manaporn@rsu.ac.th)

60 aﬁmiamﬁuﬂﬁmuﬂ@i 2563; 14(2): 60-70



ANNUANANYDINTNNINKN:

YV v L ' a = a < T
@ o NN B 1 B B} gl
NIt NAUNQS WHMNEN UJaanumsunsnsznauaamsaa@assuumaeum ili‘\]’i/liﬂl&l

U 15 atUN 1 ¥NTIAN-LNEIBU 2564 WUNWS G

Different the Fabric Face Masks:

How to Choose Different Fabric Masks Prevent Respiratory Infection?

Manaporn Chatchumni, BNS., MNS., Ph.D(Care Sciences) *
Sasipin Supamonthree Baouphol, BNS., M.N.
School of Nursing, Rangsit University

ABSTRACT

This review article was proposed the public who should be aware to use a mask as to be necessary
and most appropriate during the SARS-CoV-2 outbreak , whereas by choosing a fabric mask is emphasized
one of choice. Due to the SARS-CoV-2 is the aerosol particles range in size from about 0.02 to 0.25 microns
(20 -400 nm., or 0.02 - 0.4 um) in diameter contained and the difference of the smallest bacteria are
0.4 microns in diameter. A fabric mask of which the choice of prevention will be chosen the properties of
the fabric and will be used to produce a mask, for reducing the risk of respiratory infection as this form that
will be. It is important to consider in order to be conformable and suitable for the shape of the wearer’s face.

The properties of a fabric mask have been confirmed by previous literature reviews for the effective
fabric produced masks in order to prevent the spread of respiratory infections. These found that should be
used as one of face masks formed by using a fabric as a one- or two-layer structures. There should be
an additional a qualified characteristic, including a weft-knitted spacer fabric with 350 GSM, and 2 mm.,
of thicknesses with silica aerogels. While it is a material made from cotton such as a raw cotton fabric and
a muslin cotton was the quality of textile structures confirmed that is the liquid-resistant face mask formed,
and can be washing time with soap more than 100 times. However, the properties of a fabric mask are still
ineffectiveness leads to being able to protect the respiratory infection as well as the N95 mask, which has
the efficiency of filtering 99.95% of the particles. But a fabric mask is using cover a nose and mount that
can be reducing the risk of respiratory tract infection from reducing a strength of coughing, sneezing and be
absorbed secretions from the nose and mouth, such as mucus and sputum of the wearer.

Nevertheless, the self - care requisites are important and should be awareness to act in order
to reduce the risks of spreading the infection as well, which should change a new-behavior in a daily life,
it's called "New Normal” by following the universal precaution includes eat hot food, use serving spoons,
wash hands, and wear masks, etc. By the government’s response to should continuously emphasize public

as order to create a sustainable new normal in a daily life.

Key words: SARS-CoV-2, tabric face mask, universal precaution
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Introduction

An evidence of the COVID-19 was an
epidemic infectious disease as well as effects to
respiratory system failure that earlier detected in
Wuhan, the largest metropolitan area in China’s
Hubei province, was first reported to the WHO Country
Office in China, on December 31, 2019. Based on
the chain of COVID-19 infectious is transmission-based
between people through respiratory droplets and who
is directly contacting, which is not by airborne transmission."
The generation of infectious droplet nuclei was
occurring by person-to— person respiratory transmission
route by direct transfer between occupants and an
infected person, whereas a complex interaction of
ventilation flow, human body boundary layer flow and
respiratory flow.2 A size of droplets from human
respiration activities is ranging <6-20um in diameter,
it depends on the different contexts. According to
Lindsley and colleagues were measured the influenza
viral RNA in droplet nuclei generated by a coughing
patient that were found the respirable size range of
particles 42% in droplet nuclei <1 pm, 23% in droplet

nuclei of 1-4 um and 35% in droplet nuclei >4 pm.’

Meanwhile, the term of coronavirus is not
one type of virus, which refers to the World Health
Organization provided the acronym is ‘coronavirus
disease 2019, as meanwhile, this virus was first detected
in this year. Furthermore, the term of “corona,”
refers to a Latin root meaning crown or ring of light
by investigating the virus through a microscope."*®
As well as this virus is highly identified the outbreak
emerged in humans to be the third pathogenic and
transmissible coronavirus after the severe acute
respiratory syndrome coronavirus (SARS-CoV) and

Middle East respiratory syndrome coronavirus
62

(MERS-CoV)."” The original source of SARS-CoV-2
is not clear, however, the transmission to humans and
mechanisms associated with the pathogenic as well as
resemblance to SARS-CoV and several other
bat origin was confirmed through the genome of
another pandemic emergence of human coronaviruses. °
Current WHO', the other countries organization
and also the ministry of public health (MOPH) in
Thailand*, recommendations emphasize the importance
of people precautions disrupt the chain of transmitting
by keeping frequent hand hygiene, respiratory
manners, and environmental cleaning, as well as to
maintaining physical distances and avoiding direct
contact with people with fever or respiratory
symptoms."*® Additional, precautions standard
guidance required preventive implementation covers
both healthcare providers and community settings."®
According to the outbreak of novel coronavirus occur
affected Personal Protective Equipment (PPE)
shortages due to global demand, as well as the most
people were the widespread needed and also panic
buying and stockpiling such as medical masks, N95,
in which will be inappropriate by using the PPE.’
As reasons of the PPE requirements for preventive
measures for SARS-CoV-2 disease that are
differences aerosol-generating procedures within
the transmission.”” Since the outbreak of SARS-
CoV-2 by WHO's recommends emphasizing to
prevention and control of epidemic and
pandemic-prone acute respiratory infections as
covers administrative controls and environmental and

engineering controls in healthcare settings."

As with the healthcare providers must be
prevented and protect themselves from respiratory

diseases include SARS-CoV-2, while they need
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the PPE packet comprises; gloves, medical masks,
goggles or a face shield, and gowns, some of which
are especially using procedures and respiratory care
such as an N95 respirator’ or filtering facepiece 2
(FFP2) standard or equivalent and aprons."*
The community settings are comprising national
and local public health associations that should be
considered regarding the information through
the website, television, and other social-ways on
the SARS-COV-2 outbreak with everyone must be
staying safe."”> Meanwhile, the people who received
the knowledge of standard precaution and performed
to be protected and prevention expandable the SARS-
COV-2 infection in society. According to the main
global health organization as the WHO, Center for
Disease Control and Prevention (CDC), and the MOPH
has highlighted recommendations on the SARS-COV -2
outbreak, for safest to avoid physical contact when
greeting by a wave, a nod, or a bow."*** Additionally,
physical hygiene is the importance of transmission
based on the droplet infection such as good respiratory
hygiene, hand hygiene , and 1 meter (3.28 feet)
distance anyone who is coughing or sneezing or using
a face mask by covering your mouth and nose, these
prevent a possible spread of SARS-COV-2 and

1,4,5,6 . .
A focus on continued surveillance

other viruses.
will help healthcare providers improve risk assessment
as well as to be reduced transmission in the community
is their best strategies. Since the SARS-COV-2
outbreak, PPE has limited and shortages of supplies
between increasing demand of people, which would
be provided to the healthcare provider such as a
physician, nurse , and healthcare team. However,
a general - public who is healthy or no signs of infection

or low-risk infection, there were using the universal

precaution by choosing the fabric mask for their protected.

The Thai government has a policy to campaign
for all people to wear medical face masks or a fabric
face mask, whereas due to the SARS-COV -2 outbreak
that were causing the shortages of medical face masks.
According to early April, Thailand has informed regard
to produce 1.56 million medical masks per day that
were limited available to the general public. While,
scarcity of medical face masks was supplying
the healthcare workers'. Therefore, all general-public
needs to find a solution by using a fabric face mask,
however, there are a variety of fabrics that are suitable
to be produced into masks. Before the SARS-COV -2
outbreak, most people were insufficient evidence of
their knowledge about a fabric face mask, and also
their effectiveness in preventing respiratory infections.
The authors were interesting and need for sharing
evidence of fabric face masks from the previous studies
such as Islam, Yu, and Naveed®, and Yang and
colleagues’ about the suggestions on how to choose
a fabric to be produced into masks to prevent
respiratory infections. At present, the WHO has
recommended and encouraging people to wear a fabric
face mask to prevent and reduce the risk of the SARS-
CoV-2 outbreak.’

This review was attempting to present the
viewpoint of a fabric face mask based on previous
references for purposive beneficial a basic protective
virus infected. We focused on a comprehensive
reference on two aspects include the different type
of fabric face masks and the fabric face mask

antimicrobial effect.
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The different type of fabric face masks

This study investigated the quality of face
masks as specifically of fabrics - face mask designs
due to the hospitals are shortages masks and the PPE.
Anyhow, the physicians and nurses on the front
lines are needed the PPE for protection and prevention
of the SARS-COV-2 pandemic. It's possible that
these fabrics - face mask designs are one of choice
recommended as a serious concern for public health.
These fabrics-face mask designs are with different
characteristics such as layer and thicknesses, which
quality of face mask performed by using to filter
airborne pollutants or antimycobacterial respiratory,
especially when particulate matter (PM) pollution at

leads 2.5 microns or smaller than 0.1 microns.®®

We found previous references regarding
various fabric - face mask designs where the ambiguity
of fabric qualified that bring to be mask product.
The characteristics of fabrics - face mask designs are
qualification according to recommended by Islam, Yu,
and Naveed®, and Yang and colleagues® were

investigated as five aspects include (1) thermal
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resistance, (2) thermal conductivity, (3) yarn
arrangement angle, (4) porosity, and (5) air
permeability of spacer fabric. The results of the study
by Yang and colleagues in 20179, they have
evaluated the effectiveness of nanofiber on nanoporous
polyethylene (fiber/nanoPE) that product to be a face mask
lead to filter airborne pollutants. They were found that
the performance of nanofibers was 99.6% for PM 2.5
and its effective radiated cooling by 92.1%,
weighted based on human body radiation (see figure 1).
According to previous evidence-based was found
a few studies associated fabric face mask, in which
we found published able to evaluate with the fabric
of nanofiber product designs produces to be a face
mask. Since innovated a fabric produced is called
polymer nanofibers with polar functional groups, such
as polyacrylonitrile, Polyimide, and nylon-6 that has
performance protecting PM pollutants and filtration
capability can be implemented as well as sufficient air
permeability (see figure 1).°

It has also, furthermore, one study by Islam,
Yu, and Naveed8 published the developing quality of

weft-knitted spacer fabrics by using silica aerogels

2~ fiber/Ag
wnanoPE

;;."-:.. s |

Figure 1 The effectiveness of nanofiber on nanoporous polyethylene (fiber/nanoPE).*”
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mixture with fabrics, to increase the potential of thermal
insulation performance for heating and cooling. About
as interesting as this study found the difference of
weft-knitted spacer fabrics and thicknesses with
silica aerogels include 2 millimeters (mm.), 3 mm,
and 4 mm, which those spacer fabrics comprise:
300 Grams per square meter (GSM), 350GSM,
540GSM respectively.® Their experimental results
were the significant performance (p = 0.000) of
the treated weft-knitted spacer fabric with 350 GSM
at the 0.05 level. This weft-knitted spacer fabric with
350GSM was a higher thermal resistance more than
other fabrics include a higher porosity ratio, higher
air permeability, higher arrangement angle, and
lower density.® See on figure 2 shown the relationship
between the air permeability (qv) and the thermal

resistance (R) as follows:

under pressure (mm Hg), Meanwhile, the higher the
fluid resistance is equally higher protection., (2)
Bacterial Filtration Efficiency (BFE) is the
percentage of aerosol particles filtered at a size of 3
microns., (3) Submicron Particle Filtration Efficiency
(PFE) is the percentage of submicron particles filtered
at 0.1 microns., (4) Delta P- Differential pressure
is the pressure drop across mask, or resistance to
airflow in mmH20/cm3, it is greater resistance as
equal as better filtration, but less breath-ability, and
(5) Flame spread is measure the flame spread of the
mask material (see figure 3).

Thailand, according to the Bureau of
Information Office of the Permanent Secretary of
MOPH?® was published that evaluates the effectiveness
of the fabric masks prevent infection. This study was

conducted by investigating a microscope, the fabric
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Figure 2 The relationship between the air permeability (qv) and the thermal resistance (R) and Characters indicated

the significant differences.* [P.8]

Additionally, the guidance of the American
Society of Testing and Materials (ASTM)® was
recommended the face mask performance levels into
the five features as follows: (1) Fluid resistance is

the mask resistance to penetration of synthetic blood

fibers were examined consistencies three components
include the performance of water permeability test,
particle confinement in textile structures , and
washing times. The results were found that a raw

cotton fabric and a muslin cotton fabric and
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s
MAXIMUM FILTRATION m Indicated for use when treating patients with airborne
NIOSH Approved N95 Particulate Respirator = diseases such as TB or influenza.*

High Fluid Resistance 160 mmHg a .

Filtration Efficiency PFE=99.9% @ 0.1 micron _ Rl e EN T3 200 T2 R
Breathability - DeltaP > 5.0 mm H,0/cm? _ Pictureck: Isolator Plus™ N95
Flame Spread Class 1 _ Particulate Respirator

(

ASTM LEVEL 3 Ideal for procedures where heavy to moderate amounts of
LEVEL 3 fluid, spray and/or aerosols are produced.
High Fluid Resistance 160mmHg _
Filtration Efficiency BFE = 98% = Meets EN14683 Rating - Type IR Standard.
PFE = 98% @ 0.1 micron
Breathability - DeltaP <5.0mm H,0/cm? === _ Pictured: Ultra® Sensitive
Flame Spread Class 1 - Earloop with Secure Fit* Mask Technology
(ASTM LEVEL 2 Ideal for procedures where moderate to light amounts of
fluid, spray and/or aerosols are produced.
Moderate Fluid Resistance 120 mmHg m
Filtration Efficiency BFE > 98% _ Meets EN14683 Rating - Type IR Standard.
PFE > 98% @ 0.1 micron
Breathability - Delta P <5.0mm H,0/cm? - ) Pictured: Procedural
Flame Spread Class 1 _ Earloop with Secure Fit* Mask Technology
Ideal for procedures where low amounts of fluid, spray

Low Fluid Resistance 80 mmHg gciosaaIslsara produced:
Filtration Efficiency BFE > 95% Meets EN14683 Rating - Type Il Standard.
Breathability - Delta P PFE > 95% @ 0.1 micron

reathability - Delta <4.0mm H,0/cm? Pictured: Isofluid®
Flame Spread Class 1 Earloop with Secure Fit* Mask Technology

b

LOW PERFORMANCE Ideal as a comfortable substitute for earloop face masks, this mask
isa simple physical barrier for exams and visitations or for dry,

Surgical Molded Utility Mask short procedures that do not produce fluid, spray or aerosols.

Physical Barrier Only

No LEVEL Performance Level **

Filtration Efficiency  N/A _ Pictured: Surgical Molded

*##*Unless mask manufacturer certifies mask meets ASTM performance Level 1 _

g

MINIMUM PERFORMANCE Ideal as a simple physical barrier for exams and
visitations or for dry, short procedures that do not H
Utility Mask (Tissue/Tissue) produce fluid, spray or aerosols.
Physical Barrier Only
No LEVEL Performance Level
Filtration Efficiency  N/A _ Pictured: Isolite® Earloop

Figure 3 Recommendation for the level of filtration required as Level 3, 2 ,and 1 by ASTM"°

a muslin cotton can be performed washing time
more than 100 times by the quality of the textile
structures (see Table 2).

Therefore, this study was recommended able
to use the face mask to prevent the SARS-COV-2
outbreak, in which most people can be hand-made by
choosing muslin cotton is more suitable for making
fabric masks than other types of fabrics.®
Additionally, this study was recommended the
cleanliness of the fabric mask by soap washing and

desiccated in every day as order to prevent infection.6
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Consequently, we reviewed under
evidence-based regarding the quality of fabric face
mask for filter air permeability, with this study was
recommended to choose the two characteristics of
fabric as consistent with the quality comprising
a weft-knitted spacer fabric with 350 GSM, and 2
mm., of thicknesses with silica aerogels (i.e., raw
cotton, muslin cotton , and nano fabric). One of the
choices that might use product designs a face mask

by yourself.
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Types of fabric Performance of water perme-

Particle confinement in textile Washing (times)

ability test structures *(2 pieces of fabric)
Nano fabric * / <10
Raw cotton fabric * / >100
Muslin cotton * ok %k / >100
Stretch fabric * X Not tested
Salo fabric * koK Not tested
Face mask (3 layers ook ok ok ok Not tested

of fabric)

Table 2 Comparison of different types of fabrics to choose suitable fabrics®”

The fabric face mask antimicrobial effect
Previously, an evidence-based that does not
recommend associated the original fabric face mask
antimicrobial effect, which the most studies were
mixture product with fabric such as nanofibers with

11,12,13
Due to

filtering facepiece particulate respirators.
the complex airborne transmission of influenza virus
or bacterial infection by generating droplet nuclei,
which of the different size of aerosol particles between
the viruses range in size from about 0.02 to 0.25
microns (20 -400 nm., or 0.02 - 0.4 um) in
diameter contained and the smallest bacteria are 0.4
microns in diameter.>® The fabric face mask was
emphasized using a device to airborne precautions, or
slow down the transmission of airborne particles,

. . . . . 11,12,13
possibly causing respiratory system infection.

Furthermore, we found one of experimentally
published regard to evaluating performances of
fabricated produce silver nanoparticles with the three
different fabricating silver nanoparticles include

polymer cellulose acetate (CA), polyacrylonitrile

(PAN), polyvinyl chloride (PVC), which treated
various amounts of silver nitrate (AgNO3) with
UV-irradiation leading to the enhancement of silver
nanoparticles14. These were tested of antimicrobial
activity by using against two different strains of
gram-negative bacteria viz. E. coli and
P. aeruginosa.

This study revealed the most effective to
antimicrobial composition having antibacterial and
antifungal properties, in which a mixture of the PAN
in N-dimethylformamide (DMF) containing 5 weight%
of AgNO3 and UV irradiated for 30 minl4
(see table 2).

The experimental studies were published by
using a High-Efficiency Particulate Air (HEPA)
filter is a kind of filtration media. It can prevent the
bacteria and fungi filtered.15,16 A significant
performing antibacterial and antifungal properties are
size of about 0.3 microns such as dust, mites, viruses,
and fungi. These were effective to prevent a higher
rate of 99% of harmful to the human body.
Furthermore, the activated carbon fiber (ACF)
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Types of polymers Method of treatment

diameter (nm)

Nanofiber average

Thickness of R (%)

membrane ([ /m) (normalized

for thickness)

Polymers Cellulose

acetate (CA)

Control
Before UV -irradiation

After UV -irradiation

Polyacrylonitrile (PAN)  Control

Before UV -irradiation

After UV -irradiation

Poly Vinyl Chloride
(PVC)

Control
Before UV -irradiation

After UV -irradiation

415 47
296 67 99
296 89
220 46

200 31 99
200 89
588 91

543 46 60
543 o1

Note: R(%) is the reduction rate.

Copy from Lala NL, Ramaseshan R, Bojun L, Sundarrajan S, Barhate RS, Ying-jun L, Ramakrishna S. [page 1362]

filters are using a widely prevent microbial effects
such as Bacillus subtilis and Escherichia coli., were
passed a significance test inhibited within 10- and
60-min.">"°

Consequently, this review article was
recommended to be considered when you bring the
fabric to make the face mask with aims to antimicrobial
and antiviral, which is the unavailability of a fabric
performed. The masks have been recommended to
wear a fabric mask that is standard of protection
bacterial and viral against this organism. Such
effectiveness would even that should be used a fabric
modified is new products such as the textiles of silver
nanoparticles, a textile mixture with ACF filters, while
these have confirmed effective to antimicrobial
activity. However, our study appears that would
recommend the use of a fabric mask at least in regard
to ACF filters as filtration efficiency and a
weft-knitted spacer fabric with 350 GSM, and
2 mm., of thicknesses with silica aerogels, there are
68

differences between the size of aerosol particles and
are considered designed of personal protective

equipment for the respiratory tract infection.

Summary

This review article was proposed one of the
equipment of choices to be chosen to protect the
respiratory system for a healthy person or low risk of
viral infection. At the present, the SARS-COV-2
outbreak that is incidence affects to be PPE
shortages of supplies the healthcare providers.
The SARS-COV-2 spreads widely countries, and
internationally as well as evidence-based suggestions
to all citizens that can take steps to reduce the risk of
infection. The SARS-COV-2 outbreak is a single
infective’s person who transmitted the virus to others
by touching secretions, sneezing , and coughing. While
everyone needs to be knowledgeable about their health
and prevent it from the SARS-COV-2 infected
spreading. The SARS-COV-2 can be transmitted to
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other people due to the situation, in which there is a
large and a limited amount of personal safety
equipment. Therefore, to help support the efficient

equipment set for medical teams.

Thus, a public who can help support PPE
during in this context, which is PPE shortage of the
healthcare providers, especially physicians and
nurses in healthcare and community settings. The
fabric characteristic qualities would be qualified to
bring to make a fabric face mask, while this study was
recommended to choose a weft-knitted spacer fabric
with 350 GSM, and 2 mm., of thicknesses with
silica aerogels (i.e., raw cotton, muslin cotton , and
nano fabric). These fabrics were especially raw
cotton fabric and muslin cotton as more beneficial to
the quality of the textile structures, its washing time

more than 100 times.
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