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Abstract:

Chronic complications of diabetes are degeneration of arteries, especially that
of the peripheral arteries in the feet. Additionally, the peripheral nerve also
deteriorates. This causes foot deformations and foot ulcers, leading to toes, feet, or
legs amputations at last. Regular and proper foot care can reduce foot ulcers and
amputation problems. To take good care of the feet, patients with diabetes have to
possess good knowledge of foot care. This is important to help preventing foot ulcers
and their recurrence. Health literacy in foot care occurs when patients with diabetes
receive foot care information and communication while comprehending this
information and self-care procedures. This can lead to their decision in taking care of
their feet. Therefore, patients with diabetes possessing health knowledge in proper foot
care will be able to perform self-care activities by themselves. Nurses who are
healthcare workers taking care of patients with diabetes can implement this practice
to improve the health literacy in foot care for them. Proper foot care behavior and
encouragement will lead to sustainability for their health behaviour while decreasing

their dependency.

Keywords: Roles of nurses, Health literacy, Foot care behavior, Patients with diabetes
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The Effectiveness of innovative automatic cooling device compression on pain

and swelling in patients who underwent hip and femoral surgery : Phase |
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Abstract

Background: The nursing care tool to reduce pain and swelling in patients after orthopedic

surgery and other Procedures is often out of date. Using the cool gel for cold
compression must be stored in the refrigerator. This causes the nursing care to be
intermittent and there are several limitations, namely, continuous cooling, not
enough time to cool. The researcher, therefore, developed this device to use in the

care of patients after surgery.

Objective: To study the effectiveness of an innovative automatic cooling device

compression for reducing pain and swelling. Phase 1 study of this device is to

develop a cooling system and a cold water supply control system.

Material and methods: We developed an innovative automatic cooling device compression

Result:

and tested the first phase of the cooling system and the cold water supply control
system. We also checked the cooling time and measuring the cooling temperature
after leaving the surface of the cold compression against the temperature of the
chiller and compared with the set temperature at the compressor. The percentage
difference between the temperature set in the cold water tank and the surface of
the cold pack was performed and tested by paired samples t-test of temperature
and the working time.

The cooling time of the automatic cooling device compression innovation varied
with the water temperature with the formula Y = 0.0009 X*- 0.2506 X +28.002,

D value of the set temperature at the compressor with the temperature in the cold
water tank was 0 Celsius and the ability to produce cooling exactly as needed on
average 100% ,The value of correlation= 0, X value of cooling loss 3. 92°C,
p-value = 0.00. The system followed orders for 20 minutes and took a 20- minute
break.

Conclusion: The temperature of the cold water in the took and the set temperature was

not different more than 5 degrees Celsius. The automatic control system of the
water supply of the automatic cold compress innovation are able to work as

instructed for 20 minutes, and take a 20-minute break.

Keywords: automatic cooling device compression, reducing pain and swelling, hip and

femoral surgery

Anesthesia Intensive Care Unit, Thammasat University Hospital, Pathum Thani, 12120

E-mail: nut.kitty2010@gmail.com
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Abstract

Background: Children with lower tract respiratory infections require oxygen therapy to prevent tissue
hypoxia and mitigate dyspnea. Heated humidified high flow nasal cannula (HHHFNC) has been
reported to improve clinical outcomes by decreasing respiratory rate, heart rate, and dyspnea and
increasing oxygen in the blood. However, HHHFNC oxygen therapy guideline has not been explicitly
resulting in various and ineffective nursing care. Therefore, researchers applied was developed a
nursing practice guideline based on evidence-based practice and implementing them to improve
health outcomes among pediatric patients.

Objective: This research aimed to develop and implement the evidence-based nursing practice (EBNP)
guidelines for pediatric patients receiving HHHFNC.

Material and methods: The sample comprised of 60 pediatric patients aged between 1 and 5 years old.
Thirty participants were enrolled in the control group (receiving nursing standard care), and 30 were
in the treatment group (receiving care as EBNP guidelines). Twenty-two healthcare providers took
care of these 60 patients. The instruments included pediatric patient demographic, healthcare
provider demographic, high flow scores and vital signs from patient records, parent satisfaction, and
healthcare provider satisfaction. Three experts validated all tools. The EBNP was validated by
experts, Content validity index (CVI) was 0.98. In addition, descriptive statistics, independent t-test,
and Mann-Whitney tests were performed.

Result: The study results were as follows 1) the mean score of respiratory rates at the 1 and 24™ hours
were significantly different between before and after development of EBNP (p<.05) but at the 6"
and 12 hours were not significantly different, 2) the mean score of oxygen saturation at 1%, 6%
and 12™ hours were not significantly different between before and after the development of EBNP
while at 24" hour were significantly different (p<.001), 3) the mean score of high flow scores at 1°
and 24™ hours were not significantly different between before and after the development of EBNP
while, at 6™ and 12" hours were significantly different (p<.05), 4) the hospital length of stay and
medical expenditure were not significantly different between before and after the development of
EBNP, 5) Nursing problems had decreased in EBNP group, 6) healthcare provider reported a higher
level of satisfaction with EBNP when compared to the standard care.

Conclusion: HHHFNC treatment can improve clinical outcomes in the 1% hour, reduce respiratory rate,
heart rate, high flow scores, and enhance healthcare provider satisfaction. EBNP is beneficial in its,
clarification, applicability, feasibility, appropriateness, and time saving.

Keywords: Heated humidified high-flow nasal cannula, respiratory infection, pediatric patient, Evidence-

based nursing practice, nursing
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AnmuA18naIa1nATIduWIUfTRY 1D
Jrega 3 Whieu

sewedl 4_Evidence-Based phase

AIdeuavYIeIdeUsviliunaansvanisly
WU TR Arenisldnisussiliuiagns
mauLUvaauny luuuduiindeyadiu
yaravasiUaeiin wuuduiindeyaynadn
LazoINTUABULUAILAZAIAZ KLY High
flow score lngiiudeyadnsinismela an
pondiaululdonuazal High flow score
Usediudalued 0, 1, 6, 12 uag 24 wdan
1§ sun1stdadaeg HHHFNC wiedndndy
vne1nsvesiUaglingg wazifudoya
Y8IUAAININIEVAN laglduuvasuniy
TOUAAIUYAAAVDIYARINTNIIGUAIN
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LUUABUDINAINTINELIVBIYARINTIIG
gunnsienislduwiujuminisnetutaniy
vangudeUszdnddmiuithedinfildsu
n15U1dnAIe HHHFNC

nsATEidaya

1. JoyadiuunAavaIEUIBAnan
Anseilagldadfussens laun aaud
Yovar A1ady drudeLunnTsIu uay
Adan/gegn

2. yadIUYAARYBIYARINTNI
guan Aasnsilagldadfiussens lawn
AUl fovay A1lade druldesiuy
UIMTFIU UATAIAN/GIE0

3. 1S8ULTIBUAIIULANGNIYBY
YoyadiuyanavesiUieiinseninangud
lasunisneruianudnfneulduuiu]dn
waznenaInIshakuIluRnIsSNeIUIa
AeadalAaLAI5 (Chi-square test)

4. \Wisuiflsuanauansneiaas
ansnsmelanazareendaulufenutas
A1AZLUY High flow score vaedUaBLAN
sErianguiilasunisnenunananfney
Tduurufufnisnenuia aduadf
Independent t-test LUS8ULNBUAIY
LANFNIYBIT 2 NguAI9813 mnlirIy
Yonnavidosfunicaddldads
Mann-Whitney U test

5. Auianelavesynainsnig
guaansianisiduuiuiinisneiuna
Anseiilagldadfussens liud aud
Yovay A1ady drudeuunTsIu uay
Aenan/gean
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NaN1539Y

nquéiegsdulnglunguaivaulunandgazlundunaassdlvadunegng
nauasuAudlgthemelsalandniau Jevay 83.3 (25 919) warlungunaassdienielsa
‘Uaﬂamawmm Funuiuiueulsmenuiadfidesiigade 3 ’;umiumummmm CHGH
naaoskazINTianie 13 Ju wag 15 Ju lundumunuuagndgunaaesaud iy Fadpangy
o819l 1uuTuildfu HHHFNC toofigade 1 u uanfigade 9 Yu Srurutudildsy
HHHFNC 10 4.1 $u uag 3.4 Yu lunguauauuazngumaaes suddu Tneideiueuiiie
FruauTuiildsu HHHPNG vesiaesnguiiadng wuin SuauTuilddu HHHENG luunnsng
fueghefldaddgmneadd Tunduaruaunuazunsndeufediluasoondiausuau
8 318 Anludesar 26.7 wazlunqunaasanudt ified 1 518 fe Ranlauiiinaunuas
Tuvtiiduuna frasdnilunduauauuasngunaassandualifanudosnislunslane
Hemela guaednlungumaass wuin dawlngilsauszddaduneviin (Asthma) Fewuin
flspusgdndunnitlunguaiuau Tunquatuaulasu HHHFNC/ Airvo-2 Sevay 56.7 way
165U HHHFNC with blender Sovaz 43.3 Tungunnaaslasyu HHHFNC/ Airvo-2 Saway 96.7
uazl#¥u HHHFNC with blender Stz 3.3 ngumunuinazoowiluasoondauiniian
$ovaw 30 warlungunasamuliymildosay 3.3 (Fwnsedi 1)

M157299 1 wansdayadiuyrnaveseiin

nguAuAN (n = 30)  nguneass(n = 30)  p-value®

dayadiuynna - - - »
U Jovay U Jouay
el
B8 14 46.7 21 70 .067
‘ij\‘i 16 53.3 9 30
a1y (V)
1 15 50 14 46.7 .889
2-3 13 43.3 13 43.3
>3-5 2 6.7 3 10
nsatadelsa
Pneumonia 25 83.3 30 100 .020
Bronchiolitis 5 16.7 0 0
MUIUIUUDULTINYIUNE
3 2 6.7 10 33.3 147
4-7 20 66.7 15 50
>7 8 26.6 5 16.7
Srunuuneulsmeualais 6.7 5.33
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¥

v nguAIuUAN (n = 30)  naunAads(n = 30)  p-value
dayadiuunna - ” - »
U Sovay U Sovay
S Tuiilésu HHHENC
<3 12 40 18 60 154
4-5 13 433 9 30
>5 5 16.7 3 10
U TUTLFSU HHHFNC wde 4.1 3.4
ansn13snw
191973 1 3.3 1 3.3 375
Unsuseriuaunmeiumi 28 93.3 28 93.3
S UPEISIGN 1 3.3 1 3.3
nMzunsngauann1siasu HHHFENC
Taidl 18 60 29 96.7 002
Aandsusiamaynuazluni 4 13.3 1 3.3
Duuna/wis
fhirluanoeandiaw/ drdn 8 26.7 0 0
AMuReNsldviednenela
Taid] 26 86.7 28 933 640
il 4 13.3 2 6.7
TsAUsEAA
Taid] 22 733 13 433 018
il 8 26.7 17 56.7
NANINN5IaUoR
Unh 3 10 1 3.3 215
Infiltration 24 80 29 96.7
Atelectasis 33 0
hyperaeration 2 6.7 0
¥invasaan@iau HHHENC fildsu
HHHFNC/ Airvo-2 17 56.7 29 96.7 .002
HHHFNC with blender 13 43.3 1 3.3
Hymiintuvnrld3u 02 HHHFNC
Taidl 19 63.3 29 96.7 007
wiloriumn/%2 1 3.3 0 0
foreidoungn 1 33 0 0
flavesuiluangeandiou 9 30 1 3.3

D
aa al

nUBAe ¥ @dANlTIATIE Chi-Square Test
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A5199 2 LARIANLYINERaRANISUBULSINENUNALAE A TN 1T IATUBNBLAU HHHFNC

NAUAUAL NAUNAADY
Aldane (n = 30) (n = 30)
wiwi"wqm ANEaE Alade ﬁhﬁ?’lqm ANEaE0 Aady
Arlddnenaaanisuay 11,662 70,001 25788 12,144 240,886 37,790
Tsanweuna
A1lddredaeiilasu 4425 34,717 18,073 6,927 50,092 24,563

29n%Lau HHHFNC

MNA15199 2 WU WeRarsanatddelunisshwlunguneassiialdineuinndn
NANAIUA

M19199 3 LARNUBYAAIUYARAYBIYARINTNIGUA TN

NENA?DENYARINTNINEUVNMN (n = 45)

fiauus . >
U OLGH
LW
VAN 45 100
szazaantunsufianuluavinuissnssy
031 17 37.7
>3-5 18 40
>5 9 10 223
SZAUNITANE
NS eaes 17 377
NeUIAAENTUMTR/UTEy193 23 51.1
WeUIBMENTUUUT/UTeyin 0 0
wrneFEnTULdN 5 11.2
nsldsunseus/Uszgudvinig
LAY 45 100
Uszaunsalifafunisidadg HHHFNC Tudineidn
LAY 45 100
Uszaunsaiieniudlgwilunistntindae HHHFNC
LAY 35 N
Laluae 10 223

N9 3 WU Jegadiuyanavesynansmagunm leun werutauszsiey
N15NE1UIaEUIENUITIYNTIN 1 uay 2 91udu 22 518 (ladlgneruianguiiuiauwn
WUFTRT), nunsummduSounmuszirthuilinissnudasinlunumsmenuiagiae
ANITNTNTIN 1 waz 2 S 5 TBuazgINeIUNaTUTES I UNTNeUALIENNY
N3N 1 uay 2 91 18 518 fujtRnusglutisiiivioya Tnongudegradumanda
fiavan egaruagldag 3-5 Dfudaulng Homeldfunmsousuuasiivszaunsallunnsld
HHHFNC wazanlngpefilszaunisaifeatulaymlunisld HHHFNC
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A19197 4 Wisuiusnsinsmela Aeendauluden Aazwuy High flow score was
Shsmaduvewnlatalued 0, 1, 6, 12 uaz 24 wdlasu HHHFNC YOI UIBLANTENINNGH
AldzunmeanuunineulduunufiRnmmeuiawangumdsliuuujiinnsmeuia
pawana Independent t-test Way @@ Mann-Whitney U test

n15UszIdiug nguinefiSeuiivy

ABUAUBIABNNS ngaAIUAY NHUNARDY t p-value
N Min Max Mean+SD Min Max Mean£SD

ﬂl'ltaalﬂélﬂiqﬂqi‘ﬂqﬂelﬂ
Tl 0 32 64 44.98:9.08 30 68  48.27+9.187 642 610
i 1 28 60 46+9.02 20 66 40.13+10.17 2364 021

Filusdl 6 24 66 39.73+9.15 24 56  38.07+8.78  0.720 475
TleN12 26 70 40.27£10.95 26 62  36.07+7.87 .000 1.000
099124 26 54 39.4+7.83 24 68  37.73+8.86  2.162 .035

AnadeAvandauludon
o 92 99 9433+130 92 99  94.98+1.87 362  .762
Fluafi 1 92 100 97.90+239 93 100 98.67+1.90  .000  1.000
Flusii 6 95 100 9837+1564 96 100 99.23x125 1414 667
Filusiite 95 100 98.40+1.79 95 100 99.20+147  1.225  .667
Flusfiza 95 100 98.47+1.79 98 100 99.90+0.40  4.267  .000

i o
ANLRAYAIASLLUUY HF score

Hluiio 4 8 5.2+1.11 4 8  56+1.09 2204 031
i1 0 5 2831234 2 8 4031586 1225 667
Hilusit e 0 4 2+0.214 1 6 3471332 4523 000
Fluei 12 0 6 1.87+0.261 1 6  297+1.771 2645 010
Hluei 24 0 3 133+0.168 0 7  233+1.605 1225 667

NAN5197 4 WU Anadsvessnimamelavesiiaeindalued 1 uag 24 v
13U HHHFNC vesndumaasswdslduuiujiinsneuiatiosnitngualuauillaiunis
wenuanmUniogslidddiynsaind .05 us Anadesnsinismelavesiihein dalued
6 way 12 ndTld¥u HHHENC s 2 naulaunnensiueg1alidedAgnieada (p>.05) ludiu
vosriadsvesdeandiauludonvesiinedindalue 1, 6 wag 12 ndaldSu HHHANC ¥ 2
naulsiunnssfuegreiidoddynisada (p>.05) uidedsvesreendiauludenvessiiae
winidalaed 24 Tunguvadlduuujiinismenunageniinguauaueesiitddgmaaia
7l .001 wazAadsvag High flow score dalasfl 1 uay 24 wASLFSY HHHFNC 13 2 na
laumnsinsfuegaditoddymieada (p>.05) uithlasd 6 wag12 naslé$u HHHFNC Tung
lasunisnervianiudnivesnitngunasldwuiuianisnerviasgreided Ay nieaia
7l .05

=
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M1399 5 wansdnwiukaviegarseauauianelayaansmeaunmsen1siduuiu JUR -

(n= 45)
szauAUNINela
. . duau (Gowaz) n = 45
JaAnnu
B Nawoala Nawoala =
Nawalaun Y liiawala
Jrunang Uay
ANuheran1sinlUU R 38 (84.4) 7 (15.6)
ANMUELAIN 27 (60) 18 (40)
Usendatian 40 (88.9) 5(11.1)
fdanudniau 32 (71.1) 23 (28.9)
AUz alluanIuNSalaswemiieny 34 (75.5) 11 (24.5)
ANNINANAINTULTY/01NSATUNASIY an 40 (88.9) 5(11.1)
dnsnslaviediemelanazanszezliainisusu
Tsanenuia
annsaanAlgInglunisusulsaneIuia 23(51.1)  32(48.9)
AnadeszAuazuuuANaanela (rating scale) 8.7

MNA5199 5 WU YAaInIneguaniinuienelaseauunsenislduuauiae

NEITU “aNUNT0ANAIINTULTYINTATUNAILY andnsinisldvietiemeliuazanszasiian

nsueulsangIuIa” uag “Usendanan” (Seway 88.9) uaynuil \euaiamnilivesynains

magunmiauiienelasgauuiunarsnelfu “ansoandlginglunisuesulsaneiuia”

(5ovaz 48.9)

anUsTgnauazajunag

deSeuiiisudoyadiuynnaves
Fuheiinveanguilésunsnetuianand
wagngundslduuidinisneuia wudn
fnundisadefulunatediu oy
Frnuiuueulssmeiuna Sruauiudilasy
28NTLAU HHHFNC wagA11ABIN13A15Ld
vietagyeladlenaaeunisadanuin lid
AUUANAIAU F1UDIYVDINGUFIBE
dnilvgjeny 1 ¥ Fadurrsidnmaduield
veey n1sidadelsmdiulngdulsa
Jondniaunazsesasunde lsavasnauroy
dniauidsundy Jsaenndosiudeyalu
Uszinalnefinuanuynueslsaonua
Uszanaesaz 45-50 ¥eaLinengnin
5 Yfundelsnfndeidsunduluniaiu
nrgladiudara™ wagandoyanis
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Aladelsafinuin ngudiegradulsaven
dniauNINan aennnedtuiutoyavoing
MIININTIAUBATINUIT 1 Infiltration 11N
g gaenndeiiun1sAn¥I1ve9daTUIA
s [15] PN I o oA I )
Wedn31" Inulspndn Ao lsavensniau
LAFI9AINATANWIVDY Franklin, et al [t
= & [y N
Fudulsavaenaunadniauuinian
LN TUIDITILIUATINLUITY
N35nwlulsmeIuIaveInguAIuAN WU
drulugivszifnisinwlulsaneiuiaun
o F9a0AARBINUTIYAVBINGUNARDIT
WU drulngdlsnuszdnda lasanizlse
noU%A LHNANTUIAIUADINITNTIEND
Pl WU NGURIBENNIARINGUTY
daulnglidinudesnislavetisniela
= Aad v & v &,
g1atllosunananiunmdiiudeyaily
1 Ao v av 1 a =~
migunFugUlrenliddnniedngauazd
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szuvresmMsUsiulazdansasiilionoud
axtd1¥unisfnulunedUasfidoudnsg
wug An15USnwILNTMdnIEnIsnauns
Sudisnen Famnflennisninuded
wltufiennisavugasasladfunssne
finefUaeingAnuNTIIn T Fadu F9019
Huamaivhlrindugtasifeusamalad
audesnslavietiomele snvadlelasu
HHHFNC 48381015 ¥29nguA28819d
wunlduit TnodlewSeuiisurusnsinis
laviednemelaluteuusyune 2561-2562
wui fensnislavietienslafianas &
donndastunansnIsANITinuI NaSlaSy
HHHFNC fignsn1sldviedremelaiianas
[17-19]

v1inres HHHFNC ﬁgqaaqmjmﬁmm
uandrstuosainnsfvdeyalutiadn
uwand1afy delunguitld¥unisweuia
AuUnAleLA3e Ainvo-2 LA3ee Modified
HHHFNC wagia3es HHHENC with blender
FongurddluaufiRnnameunatuludas
ﬁﬁﬁmﬂﬁusﬁa%amqiiawmmalﬁ’fﬁwLS?J”]
A3 HHHFNC ¥3@ Aivo-2 Lfiadu
Hesananiunisainisunsszuinvedlsa
gUalmi coviD-19 virlvfinsdndouas
winaadasl el mugaeidinty Faly
S99 ns14 9 ruLATe s HHHFNC with
blender uazLASa s Modified HHHFNC
anas Seiorndutesitnvesnisinenly
adadl wanilodoudioualddnelunns
uoulsangruralunguitléfunisnenuia
auUndiiaedsvesarldsielunisueu
TssnenunanasAldanetaeiileasu HHHFNC
dagninguvasliuuiuginnisneuia
Folnszsianldsnsvethenuin lungy
Flgsunisnervianiuund drndngldiiu
1A309 OHHHFNC ¥dn Modified &4
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Alganeaand1 O,HHHFNC %dia Airvo-2
LAYISIA1VBIETY O2 cannula TUA
Modified $151A19AN37 O,HHHFNC ¥ 1im
AVo-2 d8AAAaBINUNISANYIUD 9
ltdhiamornkulchai, et al.?” Snvaiiesann
naslduwrvguanisnenuiadiulugiilse
Uszsdnazsndufidedden Feiialdane

al

fandngualasunisneruianiudni
sty Fedodutednnuesnisanenluas il

D.

AagrinlinisiUseuisualdanela by

v

ToLau
naansaogUlean
IINNANITANYINUIINT Y
HHHFNC mmsaammmﬁmﬁaamaqﬂﬂm
Iadausdalususnudsannnisinte Tag
wuhluiaesnguiiediedaiadsdnmms
weladianas AadsArutuduves
aaﬂ%mu‘lulﬁaﬂﬁqﬁu Aaduavuuy High
flow score flanas wazALRAESNIINTIHY
v93%1l9anaRI8L1 Uiy Fedonndosiv
AsAnEIRH YL TiRad NS Ve N5
n1sUNUAA8 HHHFNC nu3n Suadws
n1snddnAfluguaoidniiangmela
a"f]‘Unlﬂ[Zl—ZZ]
dlowSsuifisumnuuansisaade
Snsnisviela Yadalusd 0, 1, 6, 12 way
24 #a9971nlasun1sUNURRE HHHFNC Tu
nguildsunLIU RN sweu1alasnnsle
nanguBaUszdnyn Taadevesdninig
wiglatfesniinguildfunisneiuia
auund Tnewdlodinsisinnsadanuiinay
wansnsfuegeivedfydalued 1 wag
24 FeaenAaoItuNITANBIVEISIILIR
WaAn511 fidnwAgIfunTld HHHFNC
Tugthedndiinnzmeladuind o 13
118 Taenuin fuaednlngjasizudsng
nrsmelaanasludalusd 2 ndausunis
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$nwn | Bressan, et al % fidnwinaveinis
19 HHHFNC TugUaemisniivaofaelsa
NADAAUTNLAULRIUNTULASY HHHFNC
$1uau 27 510 wudn Tunguitld$u HHHFNC
fionsnsmelaadvanas 13-20 adusie
W Tudluedl 3 waslasunissnun
(p-value <.001) wagnI1SANYIVO
Monteverde, et al.*¥ ﬁlﬁﬁﬂwﬂmﬁﬂmq
Tounin 18 Weuiildsu HHHENC waziinng
Aardeluniadunieladiuans wuidn
a1u150ansnsn1suelalaludalususn
maabnsun1stdn
dlaSsuisuanadsnnududy
voseendlauluideniaza High flow score
NU3T AeenTLaululdsnuinnin
95% wag A1 High flow score pyn11
4 pruuuRauadaluansniia 2 ngu e’
Faluad 6, 12 waz 24 n&I5U HHHENC
Tagnudn e 2 naulduandneiuegadl
tfod et ilesninlumisufiiing
14 HHHFNC 1Whusngas e aiindnsinis
Irnavoafingilag AU TUIUIDIDNTLIY
aunsznafiaelifiennismeladiuinuas
AANULTNTUYBRBNTLAUlUEaANINAIN
95% atiu 19 2 ﬂﬁjm?mﬁmami%’ﬂmﬁa
baslidumnananduedns

Haymiinduainnisld HHHENC
Toun ﬂzgmﬁaﬁasia%’mqm Ugynasuen
vomiiothuaznediflazeasiogluany
20NTLIU §I78T99AvUUIUURANS
WerUIaTHT U Wiewdladymidanans
%wé’qmﬂmﬂ%’umﬂﬁﬁamswmmaﬁ
wud1 1uufuueulsimeiuiaadeves
nguvalduuiufufnisneiviatesnin
ngudildfunisnevianuundusiazlaid
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ALLANAIeg1efituddyn1eadn wad
rusndlsiimeiinnsfnwiusouitounoud
fifiwens@nen? wudn HHHENC ansuau
Suveulsanervradiofivusunisls Low

223,250 Fapuuulaiinigli

flow oxygen
N15U1UAAE HHHFNC 8E198buUmH Y2
anduniuueulsmevials lunisdinw
pdsililgaueiu Ao WefinnsanilamiliAniy
2nn1sldiaTes HHHFNC vesaaninga
Frog19 sty Ainuiannuwansieiy
98 19TALIU N1ITUNINGIUIINNITLASU
HHHFNC Tunguvndslduuruidanasg
weruaditiosninlungudildsunsneuia
mrudniuin taewudn lunquuasld
wulrUfuAnisnetutaiiines 1 518
Affmsunalunduduunaainnisie
wuvaneuauyauardgmiieduwydn 8
aveauiluageondiau (diedes Modified
high flow with blender) 1 518 fau
nn1sfnwradedsiilinudn ansld
1A389 HHHFNC ¥l Airvo-2 428an
amzwnsndeunasmiinluvaedlas
HHHFNC et
defnwinufianelavesynaing
n19guaw lungudildsuuuiujoanng
we1uralaen1sldnangrunliaussdng
WUTT AZLUUAIUTINELIVRIYAAINTNI
guamdulngjeglusyduiianalauin lag
Anadsazuuuaufisneladeuuiujua
lagn15UseLuann rating scale Wuin
AAzLuuRdssEAuAuiawelawiniy 8.7
(i3 10 AzwuY) denadaafun1sANYT
WUTT NYIUIALAZYABINTNINITHNNE DL
faneladenslduurugiilunisguacUoe
FF5 HHHFNC 29 Fanslduunufiatlu
NAUYBIYAAINTNIEVN AN TN LY
Tdfunquuesithennlide a1unsaufun
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19939 wazaru1sounewulIvjualy
Ussgndldlunisquadinodinlddaud Sald
Tuaudanisngnados HHHEINC Fenudn
Ygulunisldaunazaiizunsngdauain
nsldauanas

Tngasuannnisinuadad wudd
HHHFNC fUselovilsagUae Tauyigan
pn1snenddnlufvaeidnlinfiaiie
madumeladiuarslddauddilunsn
wdsnlifun1suiniadag HHHFNC 3
ansaandnsnismela liuAeendiau
Tuiden anAIAZLUL High flow score wag
andnmmaduvesiilaléBnde Snviauun
UUR" fuadnsiidsesUae annisiia
A1ITUNINFOURATYABINTNIGUN TN
Anuisnelasianislduuiufifnisdanann
Fanswaunnnmdngudesedngmanis
wmmaﬂlm%y’qﬁﬁmmmﬂwé’ﬂgmﬁﬁmm
Undedie aunsotanufiRldass annns
UiAnIneuIafivainuans Snitsdana
san1sAunnlun1sguagUie gUieliin
ANUUaBAfELaZAANISRNNITINSNYou
flaziindu edrslsfinunisAnunildad
Todrdanarediu ileusslowilunis
N squagUefildsu HHHFNC Famas
finsvenenanisdnuilugvaenidymily
syuudu 9 warlurasengiivainvatsuin
Y aminuselovigeaniiuduanldsely

Fainfin
msiudeyalagldis Chart review
dawasilrideyanldlinsudiu
yaansiiinsamnsideliianansa
mvAulufURnulsEIveiUlnlanaen
n91e eiinsuiuudsusnsimdanig
londie waznisatean M binguves
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UAaININ19gun1nlilasunisidnsiunag
Ielanasnlasanis

Tuns@nwiadsdlunguiildsunis
We1u1IaRINUNANNISLY HHHFNC with
blender 11nndnguilduuruf RS
weuna fevi lunnsidsuiiouludeses
Arld91ouazduiutuildesndiaueis
laimLau

LRIGHGITE

1.d1un1sufjuianeauia Ads
duasulvunainsnieguaindinug
UFtAmsneunalumsguadieiinildsu
HHHFNC Tld5auisnenenalugagiaeTy
nguduiielilduurufoadululufianme
Reafuiislsamneiuia werurasndud
vdeelin1sindunislideunsal n1s
nsvdeuANaNyTalkazniouldves
inseafionaznisussiliuenmsvaziiguae
165U HHHFNC

2.47Un15398 A3sIN1TANY
NuUITeLnadnsvesniIsUrtnnae
HHHFNC Tugtaeifn@idanudndudes
t19afae HHHENC Tunguivaedidaaiu
wandeanadiulen erguazyinves
HHHFNC wazfaflqaiidosimun laud
nadennguiethslunisinuedsd $1dn
Tunguivaedniidnisindelussuy
madumeladiuasenginit 5 Y 819
fosfinsAnudsdinglunguiuiiioveena
n13u Ul wazAnwifangfinssuves
wgrualun1sieuIlURNTHEI A
aslUUATR uasiiunnsfnwinisnfudoya
BedniAgaiuanufiowels Ygymguassa
WazuuININ1TUTUUTIvEIYARINTNG
gun o stwuIUURY Wy nsiAu
Toyalaenisdunivalidedn (Jusu
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AnRNssuUIZNIA
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Abstract

Background: developed a monitoring equipment for Thammasat University Hospital Medical
Equipment Division monitoring temperature by embedded microprocessors to survey,
record, and report temperatures of refrigerators storing solutions for the Medical technology
laboratory. Solution testing was done by the Thammasat University Hospital Medical
Technology Laboratory. Users and administrators of this innovation noted that the
embedded microprocessors device, occupationally reported data more frequently than
necessary, It caused wasting of storage space and energy used to measure temperatures.

Objective: To find the critical time causing refrigerated solutions to rise to specified temperatures
and use that information to adjust notification time for displaying information to store data
correctly and identify an appropriate time for opening and closing the refrigerator containing
solutions.

Methodology: Developmental research was done to ascertain time and duration of opening and
closing of refrigerators containing solutions by embedded microprocessors to monitor,
record, and report refrigerator temperatures. In addition, the time used to examine solutions
was measured by doing 20 retests each, with results employed to ascertain average critical
time by average value calculation methods. Equipment used included: 1) temperature
notifying equipment using embedded microprocessors; 2) refrigerator storing solutions; 3)
solutions; 4) test tubes; 5) test tube stand; and 6) digital thermometer. Data was analyzed
by the time recorded from temperature-notifying equipment by embedded microprocessors
to calculate critical time for improving notification timing and find safe timing for opening
the refrigerator without raising solution temperatures above standard storage levels.

Results: Six minutes was the critical time for causing refrigerated solution temperature to rise,
hitting the standard temperature line. Every two minutes was the notification and recording
time for temperature recording equipment by embedded micro-processors. (1/3 of critical
time) and three minutes is the maximum time that the refrigerator may be left open.

Conclusion: Six minutes is the time causing solutions to rise in temperature until the set
temperature (8 degrees Celsius) when opening the refrigerator. Two minutes is the time
used for recording and notification, while three minutes is the maximum time for left the
refrigerator open.

Key words: Temperatures, Microprocessors, Critical time, Digital

! Engineering, Medical Equipment Division, Thammasat University Hospital, Pathum Thani 12120
corresponding author: ppsonudom@gmail.com
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Abstract

Background: Due to COVID-19 outbreak situation in Nakhonnayok, the numbers of patients had
increased significantly while the hospital beds were limited. Therefore, eleven field
hospitals were established in order to receive more patients. They were under many
threats and weaknesses.

Objective: To study 1.) the strategy of managing field hospital. 2.) factors which influence the
success and failure of managing field hospital.

Material and Methods: This is a qualitative research which uses secondary data and deep interviews
with committee and medical staff of 11 field hospitals in Nakhonnayok during June to
December 2021, 26 people were selected by specific method. Content analysis, triangulation,
categorizing relevant data, and form inductive conclusions were performed.

Result: Most informants were female, aged between 50-55 years, graduated with a bachelor's degree,
and played a role in nursing. Before the epidemic situation, Nakhonnayok preparations had been
made to support the outbreak in accordance with the Six Building Box concept. Both external
and intemal factors made it possible to establish field hospitals in every district, a total of 11
locations within a period of 2 months. During and after the epidemic situation, there are analysis
of relevant factors, SWOT analysis, creating 3 management strategies. Therefore, there are three
management strategies as follows: 1) the management strategy following the Incident Command
System 2) the Single command strategy is in 3 systems: full function, hospitel function and factory
function. 3) the management strategy under the contracted unit of primary care. Hospital
directors were the key persons to regulate the management strategy. The success factors were
leaders, staff and the management while the problems were the lack of staff in spedific fields or
their lack of experience. Most problems were external factors which cannot be controlled.
Suggestions and opportunities for improvement will help make a plan for practice in order to
continuously improve for staff knowledge.

Conclusion: In the situation of the COVID-19 outbreak, preparations should be made before hand.
Relevant factors were analyzed to formulate strategies for proper management.
The organizational leaders and team members are the key success factors in determining
the field hospital management strategy.

Keyword: Coronavirus 2019 outbreak, field hospital, management strategy

2Public Health Technical Officer, Senior Professional level, Nakhonnayok Provincial Public Health Office, Mueang Nakhon Nayok
District, Nakhon Nayok, 26000; Corresponding E-mail: anntpmk@gmail.com
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