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Abstract

This study aimed to compare the material and profit costs of surgical consumables, the
frequency of postoperative intravenous painkiller usage within 48 hours, and complications
within 12 months following both laparoscopic and open inguinal hernia repairs. A retrospective
study design was employed using secondary data analysis from medical records, including
159 total inguinal hernia repair cases. Of these, 54 cases involved laparoscopic techniques,
and 105 cases involved open surgeries at Pattani Hospital between July 2022 and December 2023.
The data were analyzed using descriptive statistics.

The results showed that the material costs for laparoscopic inguinal hernia repair
was significantly higher than open surgery (6,420 and 2,554 Baht/case, respectively). Furthermore,
the profit margin for consumable materials in laparoscopic heria repair was also significantly
higher than in open surgery (9,274 and 6,924 Baht/case, respectively). The frequency of
postoperative intravenous painkiller usage were not different for both techniques (p = .636).
Postoperative complications were not different between laparoscopic and open inguinal repairs.

In conclusions, laparoscopic inguinal hernia surgery uses more expensive materials
compared to open surgery, it can also yield higher net profits per case. Post-operative pain and
complication are comparable. However, choosing the surgical method, factors such as the
patient's condition, the surgeon's expertise, and the availability of equipment at each hospital
should be considered.

Keywords: laparoscopic, open inguinal hernia repair, profit margin for consumable materials,

material costs, inguinal hernia
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ndoyanysziieuaingrudeya
HOSXP Wanua 159 118 uwiandunduitiunis
FFIRLUUNTILNGDY 105 518 WagN1SHIARLUULA
54 578 Tngdaya 91y Awvilnianie yilnves
& dou dnuvarvedldidon TdFeuvmiundu
Tt uaelsauszdiontsaosnguliunnsinaty
agnafifudndny famsnedt 1

ToyasrezinaIn1sHin wuii gUe
AlFsunisidauuusundeddinainisiide
1NN INIRALUUTR 08 WA Eif
(p < .001) @ 87 W1il/518 uag 53 unil/ae
puadu egslsfagUaelunsidauy
undedldizeziaIuoulsaneIuIandINIsin
wasduniinguindauuuiln ogedidedidy
N9adR (p < .001) 1ade 30 F3lu9/58 uae
43 Faluy/578 audRU faensed 1

Jouaduuang NIRALWUUBIUNGDY  HAALuUUUA ovalue
* ’ (n = 105) (n = 54)

91 (mean + SD) 555+ 174 55.0 + 17.6 876
fatiuaanie (kg/m2) (mean + SD) 237 +39 229+ 3.0 .187
winvasldidou

Direct inguinal hernia 5(4.8%) 1 (1.9%) 665"

Indirect inguinal hernia 100 (95.2%) 53 (98.1%)
dnuaizvasldidou

AaNtole! 86 (81.9%) 49 (90.6%) 1417

SONAN 19 (18.1%) 5 (9.4%)
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M13199 1 JayadiuyAAaveINguiieg1d (n = 159) (se)

WNIPALUUKIUNGRY  WaRawuuUa

dayadiuynna n < 105) h < 50) p-value
& deuvmilunduiduda 16 (15.2%) 6 (11.1%) 475"
TsaUszane2
COPD 1(1.0%) 0 (0%) 1.000"
DM 3 (2.9%) 3 (5.6%) 409"
Cirrhosis 0 (0%) 1(1.9%) 340
ESRD with HD dialysis 1(1.0%) 0 (0%) 1.0007
3282128IN13WIAR (W) (mean + SD) 87.0 + 38.6 535+ 19.2 < .001
SPELAUBUWE IR (F3119) (mean + SD) 30.4 + 13.0 433 + 29.8 <.001

F = Fisher’s test, A = Chi-square test

2. maFeuifisuduyuisnauneasilsdusineTandunfasasmsindndonldideu
v nily
Kan1sAne wuih funuanAundesnisvemsdenldideuvmiuuuusindnriundes
6,420 UN/578 LAENISRITALUUITA 2,550 Um/518 Taensindadew|dEeunniuluuniunaes
ffunuTanduddounnninishdauuuide egnaildedndynisada (p < .001) TanskFavia
Hrademaraetne uaeslsdusisTandudonadsvesmeindadenlddourmivuuuiunges
1y 9,274 U /518 waznssdauuulalade 6,924 UIn/9e tnensridagexldideumiy
frafearlsdusisTanautenads Tiuandafuediedifddynieada (o = 279) Tured
nehdadenldideurniivassdrsuuinundesriilsdiuinatanduidesaioninniinisiid
wuuda egafitudAyn1eadn (p < .001) Famseii 2

v
a

M15197 2 WisuiguiuuLazilsdinvesianauudessenitanisindngeuldifousmily
wuushundesaziuuila (n = 159)

nsidngexldidauviviiv ) p-value ilsstausing (wm) p-value

Mean (& SD) Mean (+ SD)

wuuLn drafen (n = 49) 2,531 (1,459) < .001 6,886 (1,588) 279

WUURIUNGBY 919R8 (n = 86) 5812  (878) 7917  (6,523)

wUULUA @03919  (n = 5) 2,780 (2,907) < .001 7,301 (3,627) .004

WUUHIUNADY @03919 (n = 19) 9,174  (522) 15421 (5,314)

LUULe U (n = 54) 2,554  (1,603) < .001 6,924 (1,815) .016

LUUHIUNGDY 591 (n = 105) 6,420  (1,539) 9,274 (6,934)
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18R 0 - 2 ada uavdaust 3 AdRulU wudh mssihdedenld@ouruiiuirad e undes
wazuuudaliunnanaiu (p = 712) wuRetunmsiidadeulddewrmilvasdiauuuidaiiundes
wazuuudaliunndnaiy (p = 1.000) Famngnedi 3

M15199 3 LWSeUsunsBenszduUIanaaanaanenely 48 Flusndinisendngeuldiaau

Ymilu
s mdoxldEa iy milen (S  Wen0-2a%s  Wendaus 3 ade Julu pvalue
mean (x SD) N (%) N (%)

wuuLUe 19R87 (n = 49) 2.0 (1.8) 38 (78.0) 11 (22.0) T128
WUUKIUNABY T19fEN (n = 86) 2.0(0.9) 69 (80.0) 17 (20.0)
wuuLla #9979 (n = 5) 1.0(1.2) 4 (80.0) 1(20.0) 1.000"
WUUNIUNGBY @09919 (n = 19) 1.8 (0.7) 16 (84.2) 3(15.8)
wuulla 3 (n = 54) 1.9 (1.7) 42 (77.8) 12 (22.2) 636"
WUURIUNGRY 591 (n = 105) 2.0(0.9) 85 (81.0) 20 (19.0)

F = Fisher’s test, A = Chi-square test

4. MsulSeuiisunmgunsndeunielussezng 12 weaundinsedngeulddauuiniu

NANSAAMILNNENINYaUnSINSHF g el aau vTusuunundasazuula nely
1 109U WUl MaRanMz@enAslaLKa (Hematoma; p = 551) Uimdesnslduua (Seroma; p = .067)
YaaazAs (Urinary retention; p = 1.000) wagn1sndullugmadeeindna (Recurrence; p = 1.000)
luusnaiusgsiidedfny nanshemunmzunsndaurasnisidageulddounviunuuniundes
wazwuula Mevds 1 weu wuln msndududliuanaeiu (p = .340) Ineangunsndounnuls

Y 1 v a v oA a . . | = & o a

AN BHIRALUUNIUNGDY Ap ldReusavAa (Umbilical hernia) Liinuiaelums@inuil dwnsedn 4

P = = a ] o 1w v ~ =
M54 4 L'UﬁEJ‘ULVlEJUﬂ’]ﬁLﬂ@ﬂrn3LL'V]ﬁﬂGUE]UMaQquﬂﬁaulaLaau%’]MUUﬂqalu 12 19U

AMzunsndau WUURTUNABY (n = 105)  wuulda (n = 54) p-valve

aalu 1 hau

Hematoma 3 (2.9%) 0 (0%) 551"

Urinary retention 1 (1.0%) 0 (0%) 1.000"

Seroma 9 (8.6%) 10 (18.9%) 067"

Recurrence 1(1.0%) 0 (0%) 1.000"
%84 1 Aoy

Umbilical hernia 0 (0%) -

Recurrence 0 (0%) 1(1.9%) 340"

F = Fisher’s test, A = Chi-square test
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Arddy: Tsraundniaunliui fouaiiniedeu TWsunsunisduasuaunm nsdestueinisiidu

Abstract

This quasi-experimental research was a comparative group, pretest, and posttest design.
The objective was to examine the effect of health promotion program using the LINE smart
phone application on allergic rhinitis exacerbation prevention behaviors in caregivers of
school-age children with allergic rhinitis aged 6 - 12 who received services at the Allergy Clinic
of King Chulalongkorn Memorial Hospital, Thai Red Cross Society. The study involved 60
participants, divided into two groups of 30 caregivers each. The experimental group received
the health promotion program using the LINE smart phone application, designed based on
Pender's model, while the control group received routine nursing care. The study was conducted
using questionnaires to assess perceived benefits, perceived barriers, and self-efficacy regarding
behaviors. The prevention behaviors of allergic rhinitis symptom exacerbation was evaluated using
a specific behavior questionnaire. All instruments demonstrated acceptable content validity and
reliability. Data were analyzed using descriptive statistics and t-tests.

The research findings indicated that caregivers of children with allergic rhinitis who
received the health promotion program using the LINE smart phone application exhibited
significantly higher allergic rhinitis exacerbation prevention behaviors compared to before
receiving the program (t = 7.68, p < .05). Additionally, it was found that caregivers in the
experimental group showed significantly higher allergic rhinitis exacerbation prevention

behaviors than those who received routine nursing care (t = -4.25, p < .05).

Keywords: allergic rhinitis, caregivers of school-age children, health promotion program, exacerbation
prevention behaviors
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o =
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N 1 SunuuasdevazveainuannioEeulsnayndnaunui Suunanume 018 sAunsAng
AOMUNNENTE SUANTIFRLA svezaTiguain mnuduiusiudn Snvaeaseunsy
Lare1Tn (n = 60)

naunaaes (n = 30) nauAUAN (n = 30)

%’agaﬁ”ﬂﬂ . = . . df  p-value
U Sowaz MU Sowasz
1. \WFAYIHAUA
Y18 5 16.67 8 26.67 1 .88°
VN 25 83.33 22 73.33
2. 91gvasgaua (T)
28 - 35 4 13.33 11 36.67
36 - 45 22 73.33 12 40.00 2 7.03°
46 - 56 4 13.33 7 23.33
Mean =40.73 SD = 6.11 Mean = 39.07 SD = 7.23 58 19°
3. SAUNTSANEN
aninySaed 8 26.67 8 26.67
Usoyuo3 16 53.33 19 63.33 2 1.26°
4. A0 UNINANTE
15 3 10.00 4 13.33
A 23 76.67 24 80.00 3 2.96°
N8/ MeEN 4 13.33 1 333
ugniuey - - 1 3.33
5. dwoudiniidesgua (A1)
1 18 60.00 15 50.00
2 9 30.00 11 36.67 3 2.14°
3 2 6.67 4 13.33
11NN 3 1 3.33 - -
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donuNWANTA INUANTIRBIRLA STEznaTguain AMUENTUSAURN dnyurATaUATY
wazetn (n = 60) (sip)

ngunaaas (n = 30)  nguAIuAY (n = 30)

%’agaﬁ"%‘lﬂ " " " " df p-value
MWW Fowaz U foway
6. sxaznmﬁ@umﬁn @) Mean = 9.00,SD =252  Mean = 9.60, SD = 2.19 58 84°
7. ANUFUNUSAULAN
AN 4 13.33 8 26.67
FUablol 22 73.33 22 73.33 3 5.33°
/o 1 3.33 - -
Uvih/egnds 3 10.00 - -
8. ANWUTATIUAT?
e 22 73.33 21 70.00 1 08°
VYY 8 26.67 9 30.00
9. 91N
UM Y/Agiavng 8 26.67 5 16.67
WinULeNYU 6 20.00 13 43.33
Sudharialy 5 16.67 1 3.33 4 11.18°
ANUNY/191989AANS 10 3333 5 16.67
109974 1 3.33 6 20.00

2 Chi-square test, ° Independent t-test

A19199 2 wansilSeuiiguAtefsveaziuungAnssulesiuen1sisuvedlsmaynsniau il
yajpuainioBeulsnayndnauniiuivesnguvaaes neukasndsldsulusunsu (n = 30)

. NAUNTSNAADY NEININABY
AuUs t df p-valve
Mean SD Mean SD
woAnssudestuenms  103.83 1179 11457 544 768 29 < .001%
Misuvedlspaynaniy
KRNI
*p <.05

PNININA 2 WU ARdevesrziuungAnssulaiueMIMiSuvedlsnyndnaun duives
Aouawanioiseulspayndniaugluiveinguvaass naelasulusunsunisduaiuguainlagly
aunialiuweundintulay asndineulasulusunsus sgeldeddyniadanszdu .05
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AZIUY
weAnssutasnueInIsAsuveslsn
S2YZNITNAADY v oy f t p-value
AyndntaunIunvasEinua
Mean SD
faUN1INAADY
ﬂfjwmaan 103.83 11.79 58 0.71 .48
nauAIUAY 105.80 9.71
WAINTNAADY
NAUNARBY 114.57 5.44 58 -4.25 <.001*
NguAIUAL 107.33 7.58
*p<.05

MNINTNT 3 WU eunsneaesAziLuNgAnssutlasiuemsiFuveslsraynSniaugu
vosipuaanIaseulsrandnaugivilunguveassuaznqualuay liuandeiusg1aidedAty
nsaRATisEiy 05

Han1siUSeufisunginssudesiuernismiduredlsaayndniaugiuivesiauainiodey
Tsmayndniauniuiivesngunaaeaznguniunu waalasulusunsuuaznisneruianiulni laeldeda
Independent t-test W31 AadsvenzuLungAnsTItas U MG UTeslsRay NS niEug T uives
HauainTeSeulseaynsniauniwilunguvasesaeninngumunu eeadileddnyyaadisedv .05

NN 4 MaSguiisumnausnsiwerziuaiengRnsslasiuemsmiuvedseaynd nun duive
Auannieeulsrayndniaugluivesnguveaesssnaumuny lneduunduses

weAnssutasnueInIsAsuveslsn

o - ¥ 3 Mean SD df t p-value
AWNDNHUNAUNVDIHALA

1. dunrsuanidesdanszduiiiliinensuw

AaUNITNARDY
NENAIUAY 26.83 4.12 58 1.02 21
NAUNARLY 25.83 3.41

PAHINIINAADY
nNguAIUAN 27.53 3.06 58 -3.76 02*
NEUNARLa 29.90 1.58

2. frunsldeuazinauununisinenagisdaiios

A9UNITNAADY
nNguAIUAL 25.57 2.86 58 027 81
NANNARDY 25.37 2.99
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AauannivSeulsaaynsniaugiwivesngumaaeuaznguaiuay neduundusedu (o)

ngAnssutasnuenisAizuveslsa

WNSNEUHALNVDINAA Mean >D df t p-value
WAINIINAADY
nNguAIUAL 26.13 2.26 58 -3.09 01*
NANNAREY 27.53 1.04
3. umssneguawliudauss
AaUNITNAADY
NRUAIUAN 35.30 3.20 58 058 44
nauNARY 34.70 a.71
WAINISNARDY
NANAIUAL 35.13 3.20 58 -3.02 25
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4. fnunsadvayunsiala

AaUNITNAADY

NANAIUAL 18.10 2.67 58 0.24 89
NANNAREY 17.93 2.70

WAINSNAADY

nNguAIUAL 18.53 201 58 -2.58 00*
NANNAREY 19.10 1.04

*p<.05
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Abstract

This experimental research aimed to develop predictive models for pneumonia in
chest X-ray images using statistical analysis. A total of 640 images were retrospective collected
from October 1, 2021 - September 30, 2022 and were divided into 320 pneumonia images
and 320 normal chest images. Subsequently, 192 images were randomly selected for training data
and 128 images for testing data. A region of interest (ROI) of 20 x 20 pixels was drawn on
the training data images, and statistical data were measured using Imagel. The statistical
analysis 9 values which included mean gray value, standard deviation, modal gray value,
minimum gray level, maximum gray level, integrated density, median, skewness, and kurtosis.
We compared the difference between pneumonia and normal chest images using Independent
Sample t-test or Mann-Whitney U-test. We found that 8 statistical average values of pneumonia
chest images were significantly higher than normal chest images (p < 0.001) except skewness.
Predictive performances of 8 statistical values showed sensitivity, specificity, and accuracy
of 64.06 - 94.53, 71.09 - 96.09, and 67.58 - 95.31, respectively and the total integrated density
was the highest predictive performances. The 8 statistical values can predict pneumonia

chest x-ray images. However, all chest x-ray images should be approved by radiologists.

Keywords: statistical value, pneumonia, prediction, chest x-ray

anutunuazanudfny
vaaleym

31NN1FIILIUVDINBITLUIAINGT
FaugTufl 1 unmien Fa 31 ganew 2566 wugUae
Tsavandniauluussvnsine S1uau 239,197 518
FHeTin 224 519 uazgUlelsavendniauly
Tsmeaaiansziund nsuummdymsie
TauUseannd 2565 sevinatuil 1 nanea 2565 -
30 fugneu 2566 A9wiugUaelu 1,490 518
wazidedin 163 518 0n1suans A {19 le
elai3) veu weladuin magtaediiiuse TR

wazHan1InIIIT N8 litalal SeRBINIs
UszdiunngunsndouanUensniau aEansa
nustUonifiuiia? Tnenmenaisddaelunis
Aeduseslsafiinannsindeneluioven
(Intrapulmonary lesion) 161 Faamnsouyaseslsa
TunmuenastUanlst 3 anmeeuy Ao Lobar pneumonia
(N5AAWoI Lobe) Bronchopneumonia
(M3fnEaRuMLAumela) uay Interstitial
pneumonia (amL%aﬁ'wﬁﬁqqammw%nmsauf
uen Nt fafinismsanieiesufodnnsiie
fushilsauazdunmdumsuendofiduanmg

o18ehss1d 4 1dou UA 52 alUR 1 uNSIAU-IULIEU 2568

- 27



28 -

o1saisiwngund
&) & Royal Thai Navy Medical Journal

Toun msmsmiudinderumludion msdeusamy
MM ERDe mawnsdeanden Wudu

nsAnnsesTeElsALazn1sINITuN N
nusdvendmuunnivislensg ndadlusvesiam
159071 8137 IRNTINBURAIINMWBNALSE
flanurmawdeu Wowinamgeenasdlen
Junw 2 97 mnseslsalvuiadnuin %se
flveeiglzdouiuiu 813 lilAnn1509
seelsAaUlUALNTALENAULANA19TENINY
deeusnaniuls? Feivnmenuissiuans
SEAUAINVNIA LTI A UL AN BIH U IBLERS
aluszuuRIia MmitteaiuuuIelRnaInge
UNUBLTLIRDAUETEAIN NNLa unaginiga
Slevnandiusunsuussanaranmnsuwg
Jxiinmsuanssauiiumnanaiu Seiasnam
anunsathuldlunisaderadfifiodnszi
Yoy lnsianizmineneasidoavouiode
wiososlsn sRde Fulnd wavmme® l6dnw
Fuavfinanslundasinigarenmeneisdu
meadAuazasnsmdalaunsuiionnsizs
aionmsSUentiiaUnd afy e uazans®
1@ A nde Aiisegu uagA g Lo aun
vanldlunisuenseuinadededuuniuas
Fusniaueenaniuld uenanileinisAne
Aaddlugnisaiisteyanisiseuslusedud
g9 WU madeuiveneies (Machine leaming)
LAZN13L38USLTAN (Deep learning) \iethe
fuduransetunenesd ssluususealsa
Tdaunsanenagandalinussdunngle
smialdlumsmennsalseslsaidrurananaoy
MnmsUssiiudeasan’ fadudiseieas
haan AN eNYsg Ve lglunsinsgi
Wewmudunuunsnensallsadansniauly
sesuBusiu Tnglduanseslsaszmmnaendniay
wazdenund wazuinlasunisiauineluly

Volume 52 No.1 January-April 2025

UMDY ILANAYIUARIALARDURALLNLADY
gnaedlun1sidadevessedunndla

w ¢ aw
0 UITEIANTTIVY
ewannduuummennselseUend i
NnnengsIUanlaen sl mMTIATIZRANED A
oAUV
Uszrns JeyammenaisdUandounas
sewingtuil 1 ganau 2565 f4 30 fugen 2566
g198eadanlsananyUaelu (savendniay)
MU 1,490 518 Uazteyanmienasd vanuni
(vRgunUsETU) S 1490 T8 vedsmenng
audanszdund nsuwnndnmsde
NGuA2RE N N Ani Ao Meneise
Uonfiunngidadeindudensnaulnedadeon
Aiifauafinigaintu 0.15 x 0.15 mm? wae
amenwisdvanunffifiauinfinwamaiu
0.14 x 0.14 mm? InausiAnesn e AeNsE Uon
fuwwmeIdadeinnnii 1 seslsn Menwsten
Wan1snusmin-14 3 arweneisglendid
AauUanUaey (Artifact) 11usa W ane EKG uaw
Ambu bag nMwenasélendivasllifurauian
a15398 Apex of lung #3® Costophrenic angles
MIMWINIUIAYRINGNFIeE1e Tdans
904 Yamane® §3aunisdi (1) 9nn1sAuan
YUIANGUFI081 LATuIUNNLENTLIIU DR
sgtleenguaz 315 s Tunmsiudeyassanuls
amaauniaznwlendniau nguay 320 A
SWUMNNELIIUon 640 AN

N

T 1+Ne?
_ 1490

T 1+1490(0.05)2
1490
T 1+3.725

1)

= 315.34



e nvaneds dnungasineeng e vanedis
AR ALRd suesnsguiaes e e 5%
(0.05) e N 8819 VLNPUBIUsTnnNSnAY 1,490

w3naflefilHluaudse 1) Image data
(Toyanin) nmereenaisdven 2) lUsunsy
MicroDicom Tafdmsunstuiinlwawuy DICOM
3) Wsunsu ImageJ TddmSumentoyaaiia
4) TUsunsu Statistical Package for the Social
Science for Windows (SPSS) lgdwsunaeeaunis
WANLIILALNAFDUAURANAIVDIVBUAADR
5) 3esile Confusion Matrix Tdmsulsziiu
UseAnsnnueamsilnes

nsiiusIuTINdaya

MW BENYSE Uonass 91U 640 AW
Usznouny Muwdenun@ 320 M waznwlen
Sniau 320 0 wlanmitavsneanidy 2 nal
wuuguiungail neunazngunaaeuludnsdn
60:40'"* na7Ae NuRNNY 91U 384 NN
Anduseeas 60 (MwuesUni 192 M LazmUen
BNIEU 192 M) UALNFUNARBU 11U 256 AT
Anuseeay 40 (Mwlorun@ 128 AT wagnw
Uandniay 128 n) thannuengnigunaailniy

o1sasiwngund
Rovyal Thai Navy Medical Journal

)
HeunlRSdunmdnaiuiiseslsauunm tie
S¥URUNLIN1A5§1U (Gold standard) Nty
ynsefiuiifauls (Region of interest: ROI)
WM 20 x 20 finwea s naiifiseelsnnuii S
windspyly fasegnalunimi 1) uagyinng
14 ROl YUIANAULAZALAULA B UUUAIN
Uanund faaegdlunmd 1@) vhnmsSaaed f
$1uau 96 lun Aadesyiumi (Mean gray
value: Mean) A 8aluu1A 5§11 (Standard
deviation: StdDev) Angufiguseaumn (Modal
gray value: Mode) ﬂ'WﬁEJEJEj AEAUWT (Min gray
level: Min) ABnngasen uwn (Max gray level: Max)
ANANRUILL LTI (Integrated density: IntDen),
A583 U (Median: Median) A1a31ay
(Skewness: Skew) Laga1A1111AS (Kurtosis:
Kurt) InelalUsunsy Image) &msunsnageu
Usgdndamniswensallsavend niaulagly
Toayan nngunegey 911U 256 A 19
ROI wilaufiudayannngurneu uagdunn
Aad AT ld NI Image) 1eglurasues
mwleaunAnsenmuiansniay

& Results
File Edit Font Results

Mean  [StdDev |Mode [Min |Max [IntDen |Median [Skew |Kurt |
1 135965 3147 136 128 145 066712 136 0.290 -0.032
2 40829 1779 40 37 46 252879 40 0625 -0182

29 1 FRg19NTNANUN @A) 2uA 20 x 20 NAwauuNwenese (n) Uans Ny way (u) Ueaund
waLAADATLA 91U 9 A2 Aaelusunsy Image) (wan¥ 1 1WurAatiRvesnimdendniau

wazka9 2 Wueiadfvasn nlanuni)

o1sanssd 4 1dou UA 52 aUUR 1 UNSIAL-IVLIEU 2568

29



30 :

o1saisiwngund
Royal Thai Navy Medical Journal

i MSAYE nejasi et A Teil i
IS UTBRNPBZNTIMIT UTIHMTITY NTUUIE)
V1350 1auTl COANMD-REC 025/66 3tz
N135UT99 30 FAN 2566 - 29 Fwinau 2567

nsATIEideya

AradAfiTalaanandendniaunay
nmenundlunguflnd duieseimneaiia
fglUsunsu Statistical Package for the Social
Science for Windows (SPSS) ¥INn1snag@aunis
nsvaneiesayameaiAvAgeU Kolmogorov-
Smimov test fiszRutiedday 05 waevhmsvndeu
mmLLmﬂ@hwam’wLaﬁlaﬂuaaméﬁayjaaﬁaﬁw
a0AvAEDU Independent sample ttest 3 Mann
Whitney U-test fisvsiuileddy .05 wuiu then
i AfinedoUI 8 rrsusns e L mennsal seelsn
Vamsniausensesiie Confusion Matrix 9101
AusorazAull SesarANT LN Lay

FoeavATINgNFBY AT (2) - (@) sy
TPX100

%Sensitivity = e (2)
%Specificity = ?Z:r? 3
%Correctness = % x 100 (4)

108 TP (True Positive) lunanisnennsal
vesananaviiuieindulsavazlunndulsa
FP (False Positive) lunanisnennsalvesranf
yurgdndulsauatunnladidulsa TN (True
Negative) W unaniswensalvesdefnyiiung
MNldulsruarlunmldidulse wag FN (False
Negative) [unan1snennsalvosAnanfviiutedn
Tadulsauslunmdulsa

NaN15798

AradfiTalaarnaimenaisdUen
Wavmn 640 A wladunmlendnay S1uau
320 AW ez muaaun® AU 320 MW NI
9 ¢ g Anadesziuwn (Mean) A aauu
1IM3§1U (StdDev) ANgrudieuseaumni (Mode)
ATRYAATEAUMNT (Min) A11INAATEAUMT
(Max) A1ANUNUILLUTI (IntDen) A58 U
(Median) @@Ll (Skew) WagAamlag (Kurt)
Fansedi 1

ATIN 1 31AEIRUIU 9 FTTaldannwnasE Uan 311U 640 M kU s unmlendniau
U 320 2N LazNINUDAUNRA 91UIU 320 AN

Aenn nwlaadniau (320 NN) awlanauni (320 AIN)

Mean 78.35 - 187.58 18.25 - 84.78
StdDev 1.85-17.20 1.01-7.38
Mode 70.00 -191.00 19.00 - 86.00

Min 53.00 - 172.00 13.00 - 77.00

Max 102.00 - 199.00 23.00 - 94.00
IntDen 217.87 - 1333.67 113.05 - 525.06
Median 77.00 - 189.00 19.00 - 85.00
Skew (-1.29) - 1.19 (-0.75) - 2.04

Kurt (-1.21)-3.42 (-1.42) - 4.49

Volume 52 No.1 January-April 2025



o1sansiwngaund q

Rovyal Thai Navy Medical Journal ‘;:L’l

Aadfsiuan 9 fifaldanamenssdvenlungafindusianan Ifhanmageunis
nsza1emvestonameaiavadey Kolmogorov-Smimov test fiszutiodndy .05 wud e
At (Skew) WleadaRenidnisuanuasteyauuuund (Normal distribution) 3sldafianaaoy
Independent sample t-test TunsnageuAULANATEINA N UBRUNRLazAaRBNIEY
wuin Mlendniaulianenuddesninnmlenund eeedvedfansEdn (p < .001) Fend 2
dmsurnadivdesn 8 i Insuenuasteyauuulivni 3ddaiAmaaey Mann Whitney Utest
Tunmswegeum LN WsE RIMUaRUNA kR ey WUl AEdRYNAenuArale

(Kurt) vasmndans niauilaganinnmlesund eeililesddamieadia (p < .001) fawnsen 2

M13997 2 ANUUANA1YBIAARATastayasEisnmUandniauiulenunalungalinalu Tagld
giANAEoU Independent samples t-test Laz Mann Whitney U-test Niseautivdnfey .05

ANdDn mwlasanu (192 aw)  Awdaaund (192 AM)  ANED6 t-test e U-test

dAnanagau Independent samples t-test

Skew -0.12 0.36 -11.02*
fg0ANAgaU Mann Whitney U-test

Mean 288.28 96.72 43.00*

StdDev 268.33 116.67 3872.50%
Mode 288.29 96.71 40.50*

Min 287.78 97.22 138.50*
Max 288.31 96.69 36.50%

IntDen 287.56 97.44 181.00*
Median 288.28 96.72 42.50*

Kurt 186.66 198.34 17311.50

*p < .05

UszAvsnmnsnensallsavensnaulundumedou S1umw 256 nm deAadfva 8 A
(eniuraulas) taun Sesazainuly Sesazanudinie uazsesazaugneies agluylg
64.06 - 94.53, 71.09 - 96.09, 67.58 - 95.31 HEWU IABAIAUULILILTI (IntDen) JUszAvENM
Tumswensaigeiian uazArnnud (Skew) Tuszavsnmlunswennsaliian finsei 3

i 3 Uszdvsnmnisnennsallselunguneageunieadeyaad Aoy 256 nm uualunmden
e 128 nm waznmanuni 128 mw leiun Seeazeniily Avwdinng uazaagnsies

o oem uUMWBNLTTUDA Youaz $auaz fovaz
rand TP TN FN_FP Al AT AUQNEDY
Mean 116 123 12 5 90.63 96.09 93.36
StdDev 101 115 27 13 78.91 89.84 84.38
Mode 119 120 9 8 9297 93.75 93.36
Min 116 115 12 13 90.63 89.84 90.23

o1sanssd 4 1dou UA 52 aUUR 1 UNSIAL-IVLIEU 2568

- 31



32 :

o1saisiwngund
24  Royal Thai Navy Medical Joumal

i 3 Ysdvsnmmisnennsallsalunguvnaeudiea dayaadiAsiuan 256 am wislunmen
gnau 128 0 waznmilenund 128 am leiud Sesavenaly eudne wasagnaes

(519)
Con IUIUNNBNYLITUDNA Sovaz Souas Souasz
Aneian TP TN FN FP Al AU AUgNABS
Max 118 123 92.19 96.09 94.14
IntDen 121 123 94.53 96.09 95.31
Median 121 121 94.53 94.53 94.53
Skew 82 91 46 37 64.06 71.09 67.58

IR TP = True Positive, TN = True Negative, FN = False Negative, FP = False Positive

N159AUS18NAaN1578

Tums# ﬂmﬂ%ﬁﬂmx;ﬁ JelpvnnssiuTw
srenmsdUeniain 640 nw ummdenUni
wazn mUansniauag1sas 320 N waglavin
mswUsnmwuugueenidunguilndu (Geeaz 60)
T WS UA UMAER B 7 850 AILANG S
swresmanUnfuaznmwensniau wethluld
Tunswennsallsadendniauludeyanimngs
vnaeu (fovaz 40) madaThdenldlunisdn
afaiismin 9§ 1un Avaaeszsusm (Vean)
ADeuuLnpIgu (StdDev) Argulleusysium
(Mode) Aimiaegaseauin (Min) ANsnnaasea um
(Max) A1AUVLILULTIH (IntDen) ANTsEg
(Median) A1A213L0 (Skew) wazAaallas (Kurt)
wuin Avadndlvg Trsteyaiideusiuiu
(379 1) uaned Tudtheunsnefifine Banm
wieseglsnvandniaulitnau o1aluguasse
sonsINadevessdunndlunisiuunuenlsa
JononiauoanainUenund dwwaliinnis
wanaiifawanals

PNNTUATIBRAWABEDR 91U 8 72
1aun Mean, StdDev, Mode, Min, Max, IntDen,
Median, ey Skew (miwﬁ 2) @3150976UN
Ismond nigui ulenun@ lned wdaau (p < .001)

Volume 52 No.1 January-April 2025

AOAARBATUNIATEVDS g NIUYUVA WazAn’
flg@nunsnensallsauzideiu S1uau 3 i
oA Mean, Median wag Mode wadawgaiy
Aadf 2 63 16un StdDev uag Skew Losan
Snvaznisnienniiveaiulduuningie
onwisdvedlsaugissiunazlsalondniaud
ALUANEeY BnTanesanIndenaind
aYfiunneaiu
Usgansmumsnensallsatonsniay
Tudayanmnguvnagaeu 311U 256 AT Agen
iR $1uau 8 61 (397l 3) uanernSerazels
PN UaeATIgnaes aglusvA ugs Gnnmmi
$ovaz 60) AnadRTdUsEANEA NN A
Isavandniauadan LauA AAumuluTI
(IntDen) iesandnvaaneiveme sanm
fifnssnaudseneusetindudnile vk
ﬁyuﬁu%L’Jmé’ﬂﬂa'nﬁmmmmLLﬂuﬁuaaai’sza
Tuvaizfivsnadenunivssneudieenniady
dndlvg) v uTiUs e ana ey
vase¥eEsnmmnn sgdlsinue ey (Skew)
fiuszavsanlunisnennsalmiige lesain
AUl inauliannsreInnsEaneea
vostoya lunmdensniaunansdiadevesdn
aruntiduau e Wnedhe Feanungud
A sasesminAonuuasTesni ALl



(Mean < Median < Mode)™ usandayaly
m3197t 1 ndunuiieagliduluaumgud
Tunnaw ylFlFAmensaifdu True
Negative Uay False Negative ﬁau%m‘iqn Smﬁ%
aMwdend U mlrar U Leenin (-1)
visesnnnin 1 uansiWeyaiianandinn luvitues
Weanu Arrulasldanunsausnamlensniau
sonanamunale Wewmnaramiaduuisnm
Nt 1 uanain ﬁhmm‘lmgamﬁ]ﬁﬁ?ﬁqm
Anunfdusduauinnt
mMsduunseslsalensniauiulenuni
FreMIATERAER AT R e U mE NS
Uan Lﬂumﬁmeﬁv‘z‘mﬂ‘%mmﬁﬁmmgﬂéfaq
wiudhinnnimsUssdussanemay vl aanse
luiannsaduduuunsnennsallsaUensnigu
Tuowaala agnslsAnny Ardiaan1saimidu
Wemnadenudslunistieusaiuniofudu
seelsaasdaunmewiniu llannsaldmauny
nsulanaandedunmdlanmmn

LONEITD19DY

J1sansiwndund @
Royal Thai Navy Medical Journal ‘;;V‘g

PDLEUDLUE TUN15VINIRY
Assraly

1 disdwounm ieliaeyalnda
Fuasanniuy

2. yilu CT-Chest wsnzdian Electron
density @w1saiieu HU 1

3. viluseslsrduuunmensdlen
LU Cancer

4. \WAwu Organ lun153iAs1e9 1wy
Abdomen

5. ArsvnANsA MU TN (Prospective
study) tieUsziuradasuwuuiinauly

ANANIINUSZNA

ANYHIILVBVOUAMTIELNNG Unng
UERS AN Laruwng g SIS IS TUR
auionsziundn nsuuwngvmsise iliaavim
TumsnseaoumsnaiuiiuunwensssUon
IAEURURURA I Ust MR el Al avmivende
swfumsitIuLzi BT ieTgideya

1. National Vaccine Institute. Join forces to prepare Thailand to prevent 'pneumonia’ after
covid-19. [Internet]. 2022 [cited 2023 Jun 11]. Available from: http://nvi.go.th/2022/11/

11/prnews-2565-pneu-1/. (in Thai).

2. Vibhavadi. "Pneumonia" causes, symptoms and health risks you should know. [Internet].
[cited 2023 Jun 11]. Available from: https://www.vibhavadi.com/Health-expert/detail/615.

(in Thai).

3. Bureewong W. Chest radiology: selection of examinations and interpretation of chest
x-ray. [Internet]. 2014 [cited 2023 Jun 20]. Available from: http://www.med.swu.ac.th/
radiology/images/stories/Education/chest%20%20cvs%202014.pdf. (in Thai).

4. Bangkok Hospital. Al smart medical assistant. [Intermet]. [cited 2023 Jun 23]. Available from:

https.//www.bangkokhospital.com/healthcare-intelligence/artificial-intelligence-innovation.

(in Thai).

o1sanssd 4 1dou UA 52 aUUR 1 UNSIAL-IVLIEU 2568

33



\ED,

o1sansiwngund

ahese Royal Thai Navy Medical Joumnal

10.

11

12.

13.

14.

34 :

Tonpho T, Leelasantitham A, Kiattisin S. Investigation of chest x-ray images based on medical
knowledge and balanced histograms. In: ISPACS 2010 - 2010 International Symposium
on Intelligent Signal Processing and Communication Systems, Proceeding; 2010. doi; 10.1109/
ISPACS.2010.5704636

Tuankhunthod N, Hadsai R, Plemjai S, Kaewlek T. Prediction of liver cancer using statistical
analysis. Journal of Radiologic Technology 2020;45(1):22-7. (in Thai).

Chouhan V, Singh SK, Khamparia A, Gupta D, Tiwari P, Moreira C, et al. A novel transfer leaming
based approach for pneumonia detection in chest x-ray images. Appl Sci 2020;10(2):1-17.
Mahasririyapong P. Evaluation of the accuracy of an artificial intelligence (Al) automated
chest X-ray reader in interpreting pulmonary tuberculosis from chest x-rays in outpatients
with suspected pulmonary tuberculosis Mae Ramat district, Tak Province. Journal of Primary
Care and Family Medicine 2021;4(3):35-45. (in Thai).

Yamane T. Statistics: an introductory analysis. 2" ed. New York: Harper and Row; 1967.
Emara HM, Shoaib MR, Elwekeil M, E\-Shafai W, Taha TE, El-Fishawy AS, et al. Deep
convolutional neural networks for COVID-19 automatic diagnosis. Microsc Res Tech
2021;84(11):2504-16.

Guo X, Lu X, Zhang B, Hu X, Che S. Automatic detection and grading of diabetic
macular edema based on a deep neural network. Retina 2022;42(6);1095-1102.

Garcia GGP, Yang J, Lavieri MS, McAllister TW, McCrea MA, Broglio SP. Optimizing components
of the sport concussion assessment tool for acute concussion assessment. Neurosurgery
2020,87(5):.971-81.

Sandford DM, Kirtley OJ, Lafit G, Thwaites R, O'Connor RC. An investigation into the factor
structure of the attitudes to suicide prevention scale. Crisis 2020;41(2):97-104.

Piyawat J. What are skewness and kurtosis, and what can they indicate. [Internet].
[cited 2023 Jun 20]. Available from: https://www.gotoknow.org/posts/712806. (in thai).

Volume 52 No.1 January-April 2025



J1sansiwndund
Rovyal Thai Navy Medical Journal

nsWagauvinanealialalsunsqeaddansnlalowand
Development of a UV-C Disinfection Chamber
for Coronavirus Elimination

179550 JuMsnes* ARUITEAY WAL AsiuS Basiuunide
Jaruwan Jankong,* Sasipapha Saengtabthim,** Khongphan Itsaranonchai**
* @1UIMNIINTINITUNNEG AULINGIMEANTAVAIN UM INeduATaAEY 9. uATUH
* Department of Biomedical Engineering, College of Health Sciences, Christian University of Thailand,
Nakhon Pathom Province
“ WunImNssARessien1aINIsIIng U3 IDS Medical Systems ngammamuas
** Department of Biomedical Engineering, IDS Medical Systems, Bangkok
* Corresponding Author: j.jankong@gmail.com
v
unanea
maunssrundelhdlaluniiundsenssnutogumuessznlne 7 weRadeune
fomwadesserilumends dadehidasunind el erusuumaduneda mavhemuazonide
ngunsainsumgvdansldnudiitesfaieatumiuiounararnuiuanmsisouiiterhae
dertugunsaivsiinvilvigunsaimenisunngiiaaundeme Tasnisth UV-C inussgndituas
aunsatisundamla
mafinwadsilinguizasdiitewmungeuraedeliialalsu uasvndeuusydvinimns
yhauvesidsansililoand (Uv-0 lnglassadvesfourhaedohialalsnasiannosasanla
1A110N319 32.60 WURWAT ANET 33.60 LEURLIAT UATANEN 27.60 Wwuluns dvaenln
fudindad UV-C 6 Yodf ndsntumadeunamsTndmsaduisdnielu 5 s uasnmafiusizosng
gunsaivsnsuwmdifienavidelifalalsu
samsvnaesiievageugaurhaeidoliialalsnan 1- 5 fuvds SaAamaduidldvintu
266.60, 268.30, 270.30, 273 Waz 276.10 anuadu Fsegludranduisd 245 - 285 uiluwns
ALY 260 W/erm? Seeeing 11.96 iwudiuns Liannsldeumindu 21 3undl wasn1endinismaaes
nsralinuidelifalelsun
agUnalIEInsaisuRBs9PAUSE UV-C 13alst 245 - 285 wiluimns egludvinmungads
Falumsiaundeuhmedemunsaimedoliadalsndadudeiilasaine ANA fvinasléie uay
Fraransoldlunsvhmedeyatndude wu i uweiide Wen deldrluriwdussd UvC fndm

o o o v o dy o v a v a L3 s
AdAey: geuriatede Lidalalsu Svddansilileland gunsalnisunme

Received: November 6, 2024; Revised: January 27, 2025; Accepted: January 30, 2025

o18ehss1d 4 1dou UA 52 alUR 1 uNSIAU-IULIEU 2568

35



36 :

o1saisiwngund
&, Royal Thai Navy Medical Journal

Abstract

The COVID-19 pandemic has significantly impacted the health of the Thai population,
with some individuals experiencing prolonged symptoms post-infection. The use of UV-C
lisht can be applied to clean medical equipment after use, especially for devices that have
limitations regarding heat and moisture during steam sterilization, which could otherwise
cause damage to certain types of equipment.

This study aimed to develop a sterilization chamber and evaluate its effectiveness in
eliminating the coronavirus from medical equipment using ultraviolet-C (UV-C) radiation.
The chamber is constructed from transparent acrylic, measuring 32.60 cm in width, 33.60 cm
in height, and 27.60 cm in depth. It is equipped with a 6-watt UV-C lamp. To evaluate its efficacy,
radiation levels were measured at five positions within the chamber, including the collection
of samples for screening from medical devices.

The results showed UV-C radiation measurements of 266.60, 268.30, 270.30, 273 and 276.10,
all within the 245 - 285 nm wavelength range, at an intensity of 260 W/cm?, with a distance of
11.96 cm from the source. The usage time was 21 seconds, and the results were negative,
indicating no detection of the coronavirus.

In conclusion, this study validates the UV-C wavelength range of 245 - 285 nm as
an effective standard for virus inactivation. The UV-C sterilization chamber developed in
this study effectively inactivates coronavirus, an RNA-structured virus, and can also be used
against other microorganisms, including various viruses, bacteria, and fungi, when operated

within this UV-C wavelength range.

Keywords: disinfection chamber, Corona virus, UV-C, medical instruments
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senunsdentdS@aiang 245 - 285 uluums
Frazduteeduisd L ffinnsvianglhya
LA waedoridesndiuszAvinmiian lay
F98 UVC azanumsavinaned nulsvnouuedlnseas 19
Deoxyribonucleic acid (DNA) Wag Ribonucleic

J1sansiwndund Q
Royal Thai Navy Medical Journal ‘;;V‘g

acid (RNA) i udugadusdldnniignaunseis
Wonels? uasiinsinuifiouieweded UV-C
ﬁawmmﬁwmsﬁmmﬂﬁ Befiflasedeivhanels
e Saniugne Tant S @ UVC 8l Uivﬁ‘ﬂﬁﬂ'ﬁ/\l
anuuaiiSeldunds 90 Wedidud® uenani
firsAnenszesan 3 uas 10w lumshanede
Pseudomonas aeruginosa UUNSUL LA
wuin dladunanhaeiefiszezim 10 wil
SvEnsTneneId eldat vmnin 999 Wediue
dloneaeuiiusamivesnivus!
Tumiseadiiseulot$ed UV-C i
sl aiumsainsouinanedolsalalan
NngUNsalmsuwE LM N TTsmImsNmeg
fitelihgunsaimaumdifidedialumsi
ANHEYD MO UD AN BN AANUEEINEINATINS DU
MmNty wazansiating st mlulsmenuia
LLé”sLﬁaLm%wv‘hmmazmms&auLL%uﬂwsa%’ﬂm
IMW%]?,JI‘ZN’MLLauﬁ\iﬂa‘UvLUENLLNuﬂWN“] (DN
Tsmenuadnads maamuﬂ’ﬁai'mmaumamﬁva
el dalalsundaeded UV-C avannsa
Fwanmuidsdunisindeunsszuindels

o/ 3 a v
UILaIANTITIVY
1. Wanngeuhatewalifalalsunan
gunIainsuNndnleTad UV-C

2. AinwUssdvSnmvesdaurinaneie
Tifalalsunangunsaimsunmgenessd uv-C

NFDULUIAANISIVY

yEnmanees suh e shidlenn
Ae5d Ultraviolet Usetm C il unmsuasendsnu
PRSI ALy % aamAS oy svrdng 200 - 280
wilues 3 SiUszAVE nmitanunsavhanedosi e
firelsn sudadohyalalsunls viefidondn
Ultraviolet Germicidal Irradiation: UVGI®

o1sanssd 4 1dou UA 52 aUUR 1 UNSIAL-IVLIEU 2568

37



38 :

ﬁ o1saisiwngund
\ & Royal Thai Navy Medical Journal

ot

Taesd UVC slennnsznulufadelta
el sz lUvhanelpssas 1 vid nesnsailnasn
fiflosdusznaulasaad19ua9 DNA 138 RNA
Tunsmuauvinuvesdehialelsuauen
ranAusad 245 - 285 wiluwms Fadutieedu
$48 UV-C Tnansznuuiniigalunisgady

[ 1

WuszeLua Thymine Al uiuse Hydrogen

7i5aru DNA 138 RNA Tngazd wavhanglaseasn
DNA %30 RNA WasulU® wazasiinavhaney
Fudamsinau nsudas QUETOERItEGETHE
delafalalsumeludigns

UVC light

DNA/ RNA
breaking

M 1 wannsvihaudeuianewelasalalsunmessd UV-C nfnaviiate DNA/ RNA
(AALUaenIWaIN PrimusTech Pte Ltd.)’

o a\

ASANHUNI5IY

fAseldvhmsoanuuugeurinanede
Ti¥alalswsesd UV-C dwmsugunsalnisunme
yuatanndinisldaudeuiosnds wieudu
AMYUARILNUIINITNA@BUNITATITUA SO
wvC meludounaendelsalalnndeyd UvC
i3 5 sunddluiesufoinig Selseanden
Feteseluid
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1. Sumsumswangeuinmeidslaia
Talsunaesed uv-C
1.1 m3senuuulasaegaurinans
\Welagalalsundneded Uv-C
n1seeniuulATaievesgeu
Fenedehtdlelnndaesd UVC Slunpersning
32.60 WUFALLIAT AINET 33.60 LYURLLAT LAY
ANUEN 27.60 WwuAAS JeUa-Una1umntin
FeoonuuusaeTusunsu Solidwork fandi 2
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b———— w9 —

M 2 nseenkuulaTsEvLIAYeIdeuTaedelTalalsumiesad UV-C

1.2 daudsznau uasTaggourimeidelafalalsundeded Uv-C
Tnssawasonhanadeialalsundaedsd UV-C viunanozaiantadiida-dn
s unthves lnsasindavaeadiinddvinusen UV-C ifdslnih 6 fad meluaz
msyFeusiuauautuALSoud g fuuu dudsseus uenantagRndadusznauiivinnan
NANARNYBINADINITATANNA WA UFBU UAZNdDHIIAIAUANNIUA-UR USHuneueniudn
fouvhaneidolalalsundeded Uv-C
1.3 nansraseuganmgeuiaeitialadalalsundaesed uv-c
msnaaeuRanmuaseu lnfifsmgluunimassumensunndvasuiem
wesilonnsumsmusenissadanunmitugu Wun ersudusdasadietan anaende
psnsgtesszuuliii wiihdinnsinnu weedug Wosunudormualumsnseaeuuazeiin
11955 UANNURATYIEU 1SO 15714:2019 wag ASHRAE Standards (MsngLaw 185.2 - 2014,
185.1 - 2015)
2. wénmsveugauianeidaladalalsundaesed uv-C

TUsunsy Arduino O
naaula - Un ‘ - A9IAINITHIY ‘

R Tludeaanuznnsineu
- unaInLEnseE UV-C

MW 3 uudansinawesgeuanewelifalalsuimesed Uv-C

o1sanssd 4 1dou UA 52 aUUR 1 UNSIAL-IVLIEU 2568

39



40

@y o1sahsiwngawnd
Royal Thai Navy Medical Journal

Tumsiruresieuimedslialalsngaessd UV-C Surnmahaundesmuaunmada-a
Mnunasidandselnihardsdyaaludundaiiiaged Uv-C Faiidsndi 6 Yod Tviauay
Udoutanaused 245 - 285 urluiuns %Wﬂ€UHi$LLﬁiWﬂ’]ﬁ]%ﬁ’]’s‘ix‘ié@@’]ﬂL“ﬁﬁ&jﬂﬁlaﬂﬂ’mf’]uﬂﬁ
yhanudeluainsy Arduino sz musszesyinmuieieuaunan (Time controller) findliemueg
funsuansmavedliludsanugyhaudae ndudionsunaiidaly Inudsaougvhauaeduas
wioufuardidoudafioun i aadaiu ussundsiingdd UV-C asmgansvolnesmludd

3. managaulszAvSAmMaTugauhaedalafalalsundaesed uv-C

TudesmsnussdvEnmmevhauresdeunameidoliialalsundesad Uv-C i
wiifunoumsnageudszavsammshaugeurnaeitohialalsudessd Uv-C fuiolud
3.1. msdndengunsaliiunldlunisnagay
M3A mﬁaﬂqUﬂia‘iﬁﬁwmmmmmﬂunejmqﬂﬂia‘iﬁ FonhaeideiannzuiE i (Disinfection)
Tnsgunsaidulsiaunsavinaedoldlnernuouiennutu Samnedwiugunsaifivhanwanain
viegunsaididnmsedind Sruouiomn 4 ¥ia Tun gunsaiinemuduswesoendiauludon (Pulse
oximeters) nasluimasuuuduia yilan1enisunneg (Stethoscope) waw Probe TAnTI9A6199
yoaiATeslomanTuITe
3.2 M3¥aA1ns293U5ed UV-C ndumisvasnamagauneTu v 5 fums
fwuasumTnsuUR NS deastaun 5 fusms (rmdl 9) Weaneueaaedou
yostoyaanealsiiafiosvesunasininsd UV-C :nanmmuwindoniiasuuvandniiesluns
dumnaes (Random errors) niiuldiedesiion¥sd UVC Light meter (B Tenmars Ju TM-218)
MusagiuniaiiotaaueaisEiasaldutaziuns Tasaginisnsatidumisas 5 ads
Iapuiduesvd uarsresindidiannsenuaneiesiiald Suiinsarinsaduded uv-C Wy
My nm

) ' a - s u
n) @1 ll“‘l..lsi"l'!ﬂﬁﬁlﬂﬂ'lﬂiﬂﬁﬁ"lﬁ"l&lt%ﬂl’aiﬁiﬁiiﬂ'mﬂi'mWF’I"]BSQ% uv-Cc

MW 4 FUMITBININAABUNIANTIATUTIE UV-C meludiianewelaisalalsun
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3.3 mMsAnwszezinsnurainded UV-C denandigesddlunmsianedolia
Talsun
Tumsiieneideyavesnsnaaouysynsnmnsininuisd UV-C ivdesesninag
ATINADUNSMUATI9SIE 245 - 285 wiluwins Fudunisuansdwissemine densddunisimu
nsvianedelaalalsun (SAR-COV-2) 18 Sufindoyainaudunessadildviag wem? 9
Sraeadadfinnnseny mhowuRuns (cm) wazfunsseznaideddnumieiud (s)

gnsAuIumsEaza lun1s9uaie3ed UV-C a1n The Keitz formula’®
Heuve Uunausedeigneedld /m?)

texp unit of Second (s) =

Heuvc mm%’u%&?ﬁg%‘%ﬁiwsmﬂ%@m (W/m?)

3.4 mM3fnwUszAnsamlumsiaedeladalalsuingunsainisuwng
nagouUsEANSAMNITINUMmIENIsUaeeseE UV-C szagiia 21 3wl anelug
vhaneidelalsunlada lnennsgunsaimaunmdsrunusionn 4 ¥ 1un gunsaiinauduiives
panBauluiden (Pulse oximeters) nasluilmas ilan1ensunyg (Stethoscope) hag Probe
fnerveaniosiionianisunmd vinagevrnaeidolifalalsuide$ed Uv-C doasuiani
fvuaigunsaiuifviiednade (Swab) nsavdeliialalsundaeisnis Strip test 897U

Suinualaefidermgluununimnssumansunme

NAN1SIY

wan1sasnslassadediutsznavvesdeurinatsitiolaalalsundaeied UV-C uuy
d15a

nan1sadsdeurianeidelidalalsundio$ad UV-C Sauvslassaisoondu 2 diu Ao
druusnifiudulszneuneuenvesourhaedelifalalsundeded Uv-C dedfaaglindosd
unannezesanta lkde-Uadnuniilaeivninannuning 32.60 WURAT ANE 33.60 WURLIAT
WAZAIINEN 27.60 LGURALUAS %qazamﬁy’méaqLLm'N'«JimuqmmiL% - UAN991UUTHRMUYNS
faanml 5 (n) wagduitaeadulassairaneluagyimsyfeusiuauiuiuamiuieuwndu Indes
2aseUAUTaINsIRa N IThaLdeTUIIN L Arduino LiewandlWanug sy
munatunesviuivualilunisudafeu Weasunaniidslfagvganisvinudnluiinsey
faidsudaioundsanasuiinun Tnsagindmasnliussinnleyseniuingad UV-C @ve
Philips 6 39#) i T5 u Germicidal Lamp ag@uuumelugvaneideliialalsudesad Uv-C
Faomi 5 (3)
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o L] g = ] o =
n) dougiudegadn UV-C 4159 |a) navslsIsAIUAY wazlwAniauv-C

NAD42993

T AUANATY
Arduino

viaonlyl
~ Audased

i UV-C (6 W)
naadila-Un

 wifyauau
iuausou

awii 5 lassadeduysznourasfeuriniaeitehialalsundiessd UV-C uuudia
5 (N) UaRWINIASIETINEIUUITENBUNIBUDN LaNaBILHIINRsAIUANNTUR - Tn
5 (1) wansaiuUsznaunelunITuAIE IR UALINANAINTON NADINITAIUANLIA
Irluansaniug @eaudaiowiielusunsy Arduino uagviaealniidased UV-C
nsldaugauranedelafalalsundaesed uv-C
Fupoudl 1 Feuuinl wasnatumuaumademavhaunadiudng wifliuansanue
aulagdu sl iaged UV-C G
fupoudl 2 tgunsaififesnmevhaedeldluuinumeluresiou andudaeh

[ '
o =

Junaudl 3 ﬂmﬂuu%nmﬂéamammuamLﬁaé'?mm 21 ¥l
Suneudt 4 ilenanfunesndinsy 21 Sundiauiinun lluansaniuznsyianuasly
fufin¥ed UV-C agnganmsviney anduagiidosdaiioudaiio
funaud 5 ihgunsalisdestiomamaumdesnangoumetohialalsundesd Uv-C 1f
nan1agaulsEAvS AW uvasdaurhatedalasalalsundaesed Uv-C
1. HAN15IAAN5293USEE UV-C andumtsvasnisvagaunely s 5 fumia
NANMSIAANATI9USIE UV-C 1 5 s TneSmannmsdunasmannyUBanamndy
$3& UV-C Aidpanisldivindu 260 W/em? waginszaznsludagariumisiidesnisiamintu 11.96
wuRiwns wwldnafiseddsad UV-C msvheu 20.81 3t wiieuszanas 21 Sundilunsinansaedu
Sedluunagsnug
NANSLARIANRAE 5 A% TuNsn5I9TUTaE UV-C uiazdumis Tnesumisit 5 asiadu
S48 UV-C Isannilaawiniu 276.10 uluans uagduvusdl 1 as9du$ed uv-C letfoefigaivindy
266.60 WAT FIN3197 1
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A1979% 1 HANNSINAINTIATUSIE UV-C 91neuidsva9nisnaaauniglu 119 5 fwmii

NAN15INAINSIAIUSIE UV-C / (4128 nm)

ﬁ']LWi‘Li\? Y 4 Y 4 Y 4 Y 4 Y 4 ?hl»ﬂ?ilﬂ

AN 1 AN 2 AN 3 AN 4 AN 5
AUy 1 262 265 268 263 266 266.60
Fwmadl 2 277 268 270 267 273 268.30
Funusd 3 280 268 273 269 275 270.30
Fumnadl 4 266 268 270 274 269 273.00
Funusdi 5 269 268 270 273 275 276.10

2. wansAnesTEsineINuEsingeE UV-C sananfigadilunmsianedislidalalsun
NAMSuanasTEineTiTlmdius futSinauenuidiuas uazszeznaideddnuuesou
e ldalalsundansd UV-C Tngldsosinaiaau 4 sus wanadsmnuduiusasssozing
sEInaunasnIlnged Uv-C ﬁw%nmﬁ%mmﬁmqqﬂﬂiaﬁ \wsesiovnensunnglaenanisvageu
se0e?l 5 cm BaduszerilegIndfianazilmsidassd UV-C fsnnfiaawindu 42,04 W/m? Tuvasideniu
nanideddvhnuilerhaiedeasiissovnaiivosauiiiu 12.84 3und Fedenndesiu uaznanis
yaaeUszarl 20 cm Jaduszeriieglnatignaziiaunduisd Uv-C fdeofigavinty 10,51 W/m?
wivzdodlivihuiievanadedsiissusnanfiunduiniu 38.05 Funit Famnsedi 2

AN57197 2 S2EEU9NLIAIN LTINS UV-C anatffeslslunisyinataiaiisalalsun

szuzUneisnanurd e inged YSunamnuduvaesed seznanfidasmsldau
UV-C 1wufns (cm) wW/m” U (s)

SeuEN 5 cm 42.04 12.84

20l 10 cm 21.02 19.02

PEL] uﬁ 15 cm 14.02 28.53

i%EJS‘VI 20 cm 10.51 38.05

3. wan1sAnwUszAVSnwhateidelaalalsunangunsainnsunnd
Nan1sAdeURT I Bl SalAlswIREIENNS Strip test ndwanMsHLSYE UV-C {u
nal 21 undl mnaﬂmaﬁmqmmwwéﬁ% 4 %iin leun aﬂﬂiai*ﬁfmﬂ'améuﬁwaﬂaaﬂ%Lﬁmimﬁam
(Pulse oximeters) w5 lilwaswuudua yilamnanisunme (Stethoscope) uaw Probe farmeuasosle
memsunmd ldwueldalalsun snenunaidiu Negative famnsait 3

assdl 3 UsrAnsnihaedelhdalalsunaingunsainmsunmduingne

Instruments Positive Negative
Pulse oximeters - v
Thermometer - v
Stethoscope - v
Medical probe - v
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1A 6 MInageuMIvieseuvhaneidelifalalsumessd UV-C fiu Probe indnves

A A ¢
LATDNUBVIINNTTILNNY

N159AUs18HNaN15798

mMyITemMIiaNg aUhaedslsalalann
pe5ed UV-C filaseaseuunn 32.60 x 33.60 x
2760 s A udielernsoussggUnsal
MIMSwmETASvunauansnsuldty donades
fumAdereunthifiassgouifiown a6 x 46
X 46 WuAWAS Werhunyhanedeldalalsun
%A PPE sitimngUnsaitiesiu dadulaseeins
Fflvuelndideaiul® dewseudieulaenisi
TanpzasanunUsenaulassadedelinuan s
Bosmnuuduseifidesninlassadrefiviaun
nnlane uroraianiiuasdanauifafnily
nsfaUsznevasslasassldde dmidniu
anunsawndeudieasain vuamdizanluns
wnwdlefaddnuluwnundeg siudaves
Sanlaiuns Fafunisdenianlunisadtenns
Fasanmuarudeinisvesufivlvldedu
Hasedigosrnieds uenaniinisidenldvasn
MRS UV-C Aasanuny mwindlvimngay
iemeiumsEnnsavhaedel3a Treemided
W&l 6 Sad vausfiinisseaddeld
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&aluiin 15 e Andslulaseadrifluunnd
TnajTud sevannsaudestasnau 260 wilums
dWonnnsenun1svinanalasasng DNA wie
RNA gt
loUssiiuussAvBamenunsg el
MR PALS S 245 - 285 wiluing
Tnefinafinmsamansedudsd UV-C oglunasi
fiuanedenavedsd UV-C finnnsenuudii
Ul TnenieulAssitinuanasgunsviely
msvhanedelasalelsun (SARCOV-2P Fawuin
liii19gnegunsalnisunndegisumislai
savhaneideladalalswild mavhaugouinae
Wolh¥alalsundaedsd UV-C SUsmamudy
§98 UV-C winfiu 260 W/em? Tnensldauann
wiainind @ ludgunsainsunmdisseying
11.96 WURKIAT LazhiaMs Nyt 21 3ui
sufuszsiuarnafidussavE amnsyha
Tumsaedshidalsulfesgaeaonndas
fumAseiiaunsafisueaistunsias
Welsalelsun (SAR-COV-2) ldannsldidenidu
4 UV-C fanamimseind uenaniisinansine
Reafurjusuddalusialdgienaussd Uv-c



220 U TULLAS AL 0.70 - 0.24 mW/cm?
Tusvee 26 - 50 wuRms asnsavhanedelisa
Talsun (SARSCov-2) It 88,50 aw 99.70 wWaskaun
Tuszeginm 10 uaz 30 W' azdiulainnsin
$98 uv-C Tuszeziivindlnasenlunuidssidia
srdwalrrudimeuadiialanas vasdeniu
msldsrevnamsvhouesfoafiutuguientu
Fajumsdensed UV-C unldenlimnyansi
aseniaadadefiddnlunisdontnndussd
Fanlday mnudu (Dose) vess @innnszvy
AoLEan SEeEn1eTEnineganuilnsed uv-C
ABLEAN warsrezlIalaeiiasuIAIueiy
NN BNNITODNLUUNINAABIILEINE T
nsvhanedeldinniu msldnuduaszdaale
fimsianeidelialelsunldagadiszavsam
wazenAdeiilafiunsvaaeunsiamidelaa
Talsudnemsiiusesnadie (Swab) nededio
NNATUNNE UaznI9319d8R2835713 Strip
test ¥S99INN1INARBINIUTIE UV-C 1Jun1s
amiafﬁﬂnmsmwﬂmﬂsmmmmu (Screening)
\Wogrefutunanisnaassdnisnils venand
mamimaaﬂumsammsmnaamqawl@ag
g3 245 - 285 wiluies Feazdugeausd
WVC Afimsvanelada et HYININAOUATS
#09 Swab Mnuinaiiiuiiin Seiossziinee T
Uinaudidueen des su fienvazdanarinlinga
na Negative finaiaadouls
nannAeUBdeiiussinmanetus
Fumnsasudsinanonisvinauesssd UV-C
Tnefinamsanviieafiumsvhaneeuuniise
Faegad UV-C Tunaniianniy 10, 15 uag 20 1l
HANUUSHNLUATISLATUUIN WATHAUAAAS
90 Weosidus fiszeziian 20 wi* nuseey
MsANY e Bacillus cereus anansaldSaE UV-C

° v =11 av v
anqﬂiﬂmigﬁglﬂaq 3 U BAZIIUINYAILY
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usuddnlulifldszoziian 10 w1 Jeae
mmmﬁwmm% 9 Pseudomonas aeruginosa*
AfudeuuaiiSeiilassadefivhareenld
mndlarsFeuiieuiulasadne RNA gadlalsun
Th¥aidulassadrslunsyhanslsddenimin
Bameseuduiut? wavauddeilildiins
L‘wmamLﬁual’asaiﬂismmmaauﬁ’uﬁﬁﬂma
e UV-C iflosannisenaianisunsszunnle
demnfudosunsesinmsindelaine uasdu
annpvedlsaidesauauluriosUfoanisd
Foumeidesomusyiinge s deslduneuly
mamzidesgien Sddauaiiunafiouides
Tunsnadeuieuuafideanauddosuy Tng
foyeuglithidonmaaeulnnsutuiy sauds
FioulAsenisenededenisyanadenuaiise
Aflnsindelidavinsusiudie’® Fauans
ANUEURUSNSERRAR BT IANNENLNSVIANY
Felh%alalsule

Jorauanuzlun1suInaive

Tuly

Fouhmeidelialalaundeded UVC
dlounsduded Uv-C meluits 5 dums
navaarndeiinldeglurisAminsgiunisi
fAvunszvinatendused 245 - 285 uiluing
FefluseAvB nmifiouiRssanansend sz ndld
devhaedelsaalsuldlnethluldiugunsal
irdesdlonamsumduuadniivinanuazenn
I§en vdegunsalvilaifidodinliaiunsn
dudfaenuiou Ay weanasedld aumun
Tnssadsfigevyaredoladalelsundiefed
UV-C fivsznautunouiigunsalindosiionis

mswnndaziluldnu viseusnesall visdl

Aouhmediehifalalsunaiesd Uv-C dewenunsn
lUldnuiuaunsal veseseddludisausyaniu
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Wevhaneidelialalsundadudsuidunis
Uoaulsald 1w sulns naywase Judu uaz
uaﬂmﬂﬁﬁauﬁﬂmEJLS??@"LQ%’aIﬂIsuﬁw%’Q?i UV-C
anunsatiatedelida wuaiise 1Wes
mndosmsvanedeviinauldde

desngouimedohialalsuniing
MnueMsUanessd UV-C senundsiaslany
gunsal inFesflonnsviamsrzilenailyivan
Fouanmld Tnsamiznanain lida wazena
dloldsusd wve unanumeaiilidanis
Wasu waninvsaiasudld valiilesann
$98 UV-C avhaneiussiedl lulassaswwedian
wianl vl iRansdenanmiganind dwsy
uAusUsmnvi enald Sunansenu Ineannzuin
Tworlasifihrensiasudidieldsused uvC
Wunawu®®

Jarauauz lun1591138
Asaly

m:’auﬁwmaL%ah%’aiﬂiimﬁw%ﬁ UvV-C
wngdwiulivhmadelalsuhianngunaal
wiasiiensunmeAdvuadnuiniu Ssgunsal
mswgunalredsliannsaldauls Tumide
afwtelumseanuuulassadafivunnlnau

LONE1591999

Tnefinsindavaentidagsd Uv-C Wutesu
vhaneite vieRadmiaentidaed UV-C melu
wowmiufeliinuiinominzsesiudonis
vanedeluedolo gunsainisunndiivun
Ty

uennfimseenuuudiidegouvme
oh3alelsunesd Uv-c Wliaunsoda vie
amnsadenildedlnedpludfsswinemsldanu
Womnluuansafldnuenslisiulsdanmie
Iniudsanuzdimstrgavililiannsavhould
Fsoniligldauinanudlanaininden
Warhlusgwiemsvianuvesdould uazavdess
19598 UV-C ngasenaanu1vilmindunsie
winldau Tngsed UV-C aganunsaviliiianis
syaneies wnalviliifanids saisenavinly
nsvanandniaule deuwugtiseninansldau
ArsenugUnsaitostu waslimsogluudity
wuiuly mstilutaanandug asdeldauly
ﬁuﬁﬁiﬂﬁmagﬂiﬁammﬂaaﬂﬁﬂ MABATIUNIN
wzdesfifnunierdduiieituidelsa
lalsunluswanmsAnunlafudeninse e
nsfadie nsURTRRL WiedeatunisiAn
anunsalingsEUIAnduAuINEnASs

1. Pannika V, Rawiwan T, Tanittha C, Kanittha P, Boonrat L, Somrat C, et al. Effectiveness

study of disinfection of microbes by innovation robotic UVC radiation: response to
COVID-19 pandemic. Thai J Anesthesiol 2020;46(3):8-15. (in Thai).
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(Adjusted OR = 2831, p < .001) maﬂ%’uammmm@uégﬁumaiu 1 1hiou (Adjusted OR = 558, p < .001)
uaznsiivseiinnznsnddudenanansalaunelu 1Y (Adjusted OR = 8.76, p = .038) Ineftae
nauAnyTdnduvesnmainnngnsadsludenanasdlausiafiseduinaludengs (esay
54.89) snnndsiidistszduinaludonligs Gevay 45.16) feffledmsnniinameninddudenann
ansalaulussaiuguisaaniion (Goaz 46.77) 5883 A Juusszdutunan Govas 27.42) wazsau
suusnn Gosay 25.81) ud iy fedumsinde nsuvanuuneBugdumelu 1 feu wagnsd
UseTinmensaddludenanarsdlaunielu 1 9 lufthelsaummusiad 2 Aldeilungududs
Tusiurudssmveduiou-nglaa-2 Wudadednmimdmiusfumsiinnnznsaddudesanaisilay
FuaniiidedusananemslasumsinnunsldeuazihseSinsiiannznsadduidenainansilau
0614lnd%a yadamslasuiuuninisifouarmsufiRsalurgasiliaus Sick day) wavuFuuumig
msfnwlimnzanluiheudasne Wetwanmudsdumainamznsndduidesanaslay
wazfiuaraendoanmsldelunguiudilusiurudeuvadlnieu-nglaa-2

AdAty: enguugdusiuvudsinvedaiien-nglaa-2 nmiznsaathiuionanansilay nwnsaAs
luidenannanslausniussduiimaludenligs wvmueiiai 2 Yadeih

Abstract

This retrospective, multicenter case-control study is designed to investigate type 2
diabetes mellitus (T2DM) patients treated with sodium-glucose co-transporter-2 (SGLT-2)
inhibitors at King Chulalongkorn Memorial Hospital, the Thai Red Cross Society, and
Rajavithi Hospital between October 1, 2014, and April 30, 2024. The aims were to identify
predisposing factors associated with the occurrence of diabetic ketoacidosis (DKA) in Thai
T2DM patients receiving SGLT-2 inhibitors and to analyze the type and severity of DKA
episodes. Descriptive statistics were employed to analyze general data, while univariate
and multivariate logistic regression analyses were conducted to assess predisposing factors.
Group comparisons were performed using the Chi-square test, Fisher's exact test, independent
t-test, and Mann-Whitney U test. Statistical significance was set at p < .05.

The study population consisted of 310 patients, divided into a study group
comprising 62 patients who experienced DKA (prevalence rate: 1.37% during the study period)
and a control group comprising 248 patients who did not develop DKA. Statistically
significant predisposing factors for DKA included infection (Adjusted OR = 28.31, p < .001),
recent insulin dosage reduction within the last month (Adjusted OR = 5.58, p < .001), and
a history of DKA within the past year (Adjusted OR = 8.76, p = .038). Among DKA cases,
the proportion of hyperglycemic diabetic ketoacidosis (HDKA) (54.84%) exceeded that of
euglycemic diabetic ketoacidosis (EUDKA) (45.16%). Most DKA cases were of mild severity
(46.77%), followed by moderate (27.42%) and severe cases (25.81%). The findings
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revealed that infection, recent insulin dosage reduction within the last month, and a
history of DKA within the past year in T2DM patients treated with SGLT-2 inhibitors are
predisposing factors to DKA. To reduce the risk of DKA and enhance the safety of SGLT-2

inhibitor therapy, targeted counseling regarding medication management during illness, close

monitoring of their condition, and tailored therapeutic adjustments are recommended.

Keywords: sodium-glucose co-transporter-2 inhibitors, diabetes ketoacidosis, euglycemic diabetes

ketoacidosis, diabetes type 2, predisposing factor
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suivsmanuAluludeaviselaams tayiinng
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AnuAuYNUeINITAnA1IY DKA o 9330380
fifwinduTesar 137 msnidennguauau
sesmduegaiuszuulilddunungudnm
1 98 fiengumuAy 4 e Jalanguaauau F1uu
248 518 T IRSnguF 8819 $119 310 7B
FauNUAINT 2
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fuaelsaumuvind 2 Alderlungu STGL-2 inhibitors
seinedudl 1 ganan WA 2557 - 30 Wwigu WA, 2567 91 4,522

ANDBNRIULNI

- ftheteyalunvssideuliauysal 67 51e

B

Athefiveyaiineiladnuiu 4,455 51g

LANN1IE DKA LN DKA

FIUIU 32 5 FIUIU 30 57

(SW.W1AINTR) (5W.31%38)

laliinAnag DKA
919U 1,510 518
(51.519738)

laliAinnnay DKA
F1UIU 2,883 518
(5W.¥a3nT0d)

1inA1E DKA 91174 62 518
nevdslasugnlungs SGLT-2 inhibitors

Taifinnnig DKA 113U 4,393 518
nevdslasuenlungs SGLT-2 inhibitors

NANANWT F11U 62 518

nauAIUAN 4:1 YaINguANYY 91U 248 518

BHUAINT 2 N15ARLEDNDNEAIATHU15IUIASINSITY

Hoyavialy

KANSANY NUd Haaesnguildndn
weflndiAsaiu TnonguAnwiflengiadegenin
wifidaiananie (Body Mass Index: BMI) tade
inin fszeznaniadulsaumniueied 2
g Tdndumadulsarnulatingad
Wesninguaun s iled Ay ens udd
dndruvesmsidlsauziSefigsniinguaiuny
agnafitfddyn1adi daulsausyadidue
wu lsaluiludonas ameidladuwen ameiale
NOIUUAUTEIN wazlsneau (BMI > 30 kg/m?)
wuin fhelunguAnuiiidndudidosniingu
muAuanios enlungy SGLT-2 inhibitors
;:Jﬂwﬂy’qaamﬁjulﬁ%’mhﬂmwj f® Dapagliflozin
3998341 Ao Empaglifiozin tlaz Canaglifiozin
AINEIRU LnevuIneT SGLT-2 inhibitors

Index date d@aulungiduruinerfimuizay
dlefia151musERu Glomerular filtration
rate (GFR) nsldenanseduihmaluideands
3uq $2uffusn SGLT-2 inhibitors wuin &
Fadrunislderdugdulungudnuiiigsndn
nauAIuAx ageituddgmneadia diunisly
1anszRuIandudug wuin fdadiu
Tn& A seulusisanengy drunansranis
oaURns wud1 nguAnunlifaame DKA 3
sedutmaluden sEAU HOAC LAz sy
Alkaline phosphatase (ALP) g4n31nqumIuRl
agafitluddynaadn famsad 1
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ms1afl 1 deyailuvesiihe (n = 310)

nguAne NENAIUAN
dayadiuynna (Aan1az DKA)  (ldifian1e DKA)  p-value
(n=62) (n = 248)
we 911U ($owaz)
18 31 (50.00) 128 (51.61) 820"
VAN 31 (50.00) 120 (48.39)
91y (U), Aiede (@udsauunmnsgm) 68.71 (13.20) 64.10 (12.30) .007°
dwin (kg), Anade (@nudoauunnsgm) 64.40 (12.17) 70.64 (18.11) <.0017
daugs (cm), Aede (Fudoiuunnsg) 161.72 (6.97) 161.20 (8.54) 3307
fvuane (kg/m?), Aaae (?hul,ﬁmmummgm) 24.54 (3.92) 27.04 (5.99) < 0012
szpzamadulsannnueind 2 @), 12.5 10.00 002
ASisEgIU (duadelnd) (8.00 - 20.00) (6.00 - 15.00)
TsaUszan6a 91uau (Govag)
lspanuiulaiing 42 (67.74) 201 (81.05) 023!
Isalasiuludongs 47 (75.81) 212 (85.48) 066"
Isnvaoaidoniila 22 (35.48) 58 (23.39) 052!
amgilaauma 8 (12.90) 39 (15.73) 579!
lsAvAanIFenaLaIAuUnTRanRY 8 (12.90) 14 (5.65) 056"
AmglaiesuueusEsn 3 (4.84) 15 (6.05) 1.000°
Tsplnieds 25 (40.32) 99 (39.92) 954!
TsAuzL3 9(14.52) 7(2.82) 001’
15A92U (BMI 2 30 kg/m?) 9 (14.52) 59 (23.79) 114
81 SGLT-2 inhibitors 7114 a1 Index date?, s1uau (3asag)
Empagliflozin 19 (30.65) 70 (28.23) 872!
Dapagliflozin 39 (62.90) 158 (63.71)
Canagliflozin 4 (6.45) 20 (8.06)
AMURUZANVDIVUINYY SGLT-2 inhibitors fiu GFR &4 Index date®, 91uau (Fovag)
Tz 2(3.23) 9 (3.63) 1.000*
ngueansziuimaluidaniildsauiuen SGLT-2 inhibitors, S1uu (Sesaz)
Insulin 22 (35.48) 50 (20.16) 011!
Biguanide (Metformin) 48 (77.42) 203 (81.85) 426"
Sulfonylureas 24 (38.71) 90 (36.29) 724!
DPP-4 inhibitors 27 (43.55) 91 (36.69) 320"
GLP-1 inhibitors 4 (6.45) 38 (15.32) .068*
Thiazolidinedione 16 (25.81) 52 (20.97) 410"
ACEls 10 (16.13) 37 (14.92) 812!
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(64.50 -118.25)

(58.00 - 79.54)

nguAne NENAIUAN
dayadiuyana (Ann12z DKA)  (ldifinn1e DKA) - p-value
(n =62) (n = 248)
ARBs 26 (41.94) 133 (53.63) .099"
BBs 30 (48.39) 107 (43.15) 457"
Diuretics 11 (17.74) 52 (20.97) 572!
CCBs 26 (41.94) 107 (43.15) 863!
Nitrates 8 (12.90) 20 (8.06) 234!
Antiplatelets 32 (51.61) 98 (39.52) 221"
Anticoagulants 5(8.06) 16 (6.45) 718!
Statins 56 (90.32) 233 (93.95) 394!
Ezetimibe 12 (19.35) 43 (17.34) 710!
PPIs 19 (30.65) 63 (25.40) 403!
NANSIINNTBIUHURANS, Andlsegiu (Wdemialnd)
sedutmaluden (me/dL) 267.50 130.50 <.001°
(166.00 - 368.00)  (113.25 - 158.75)
HbA,C (%) 8.35 7.20 <.001°
(7.28 - 9.60) (6.60 - 8.08)
GFR (m/min/1.73m?) 62.58 73.87 .485°
(49.43 - 94.83) (50.48 - 91.83)
AST (U/L) 23.00 22.00 745°
(15.00 - 39.25) (18.00 - 30.00)
ALT (U/L) 22.50 22.00 342°
(14.00 - 44.25) (16.00 - 32.00)
ALP (1IU/L) 89.00 73.00 <.001°

1Chi—square test, 2Independent t-test, *Mann Whitney U test, “Fisher's exact test ACEls;
angiotensin-converting enzyme inhibitor, ALP; alkaline phosphatase, ALT; alanine transaminase, ARBs;
angiotensin Il receptor antagonists, AST; aspartate aminotransferase, BBs; beta-blockers, BMI; body mass
index, CCBs; calcium channel blockers, cm; centimeter, DKA; diabetic ketoacidosis, DPP-4 inhibitors;
dipeptidyl peptidase IV inhibitors, GFR; glomerular filtration rate, GLP-1 inhibitors; glucagon-like
peptide-1 inhibitors, HbA,C; hemoglobin Alc, kg; kilogram, kg/m?; kilograms per square meter, mg/dL;
milligrams per deciliter, PPIs; proton pump Inhibitors, SGLT-2 inhibitors; sodium-glucose co-transporter
type 2 inhibitors, U/L; unites per liter, “Index date #® Sufidnsuusmsiilsanenua

Jadeihwasnmaiianiaz DKA TuffUaeiléen SGLT-2 inhibitors

AN534A57294 Univariate logistic regression wutnadeihdifianuduius egradifeddy
msadAtunisiinniay DKA Tugthelsarumanueiind 2 Aldelundy SGLT-2 inhibitors éuA
M3ARLTe (Odd Ratio; OR: 31.14, p < .001) NM3ilsesiu HbALC Faust 10% TulU (OR: 3.61, p = .001)
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svoznmmsdulsaumueied 2 dus 7 3TulU (OR: 2.09, p = .041) MyUTuanruIneBua
nelu 1 1heou (OR: 7.39, p < .001) (LL‘W‘Wéﬁﬁﬂﬁaﬂ%fua@muwmawéusgéu (OR: 2.37, p = .179) uag
AgUTuanvuAeBugaues (OR: 10.99, p < .001) NM3iluseiin1ie DKA aglu 1 T (OR: 7.16,
b = .008) wazmsilusziRnnzimaludensaigly 6 wWou (OR: 0.20, p = .028) ileTA3 9
Multivariable logistic regression wui1 Jadethfidsnsdinnnuduiug egraitoddyniadatu
n1sinnT DKA Tufftheildeilungy SGLT-2 inhibitors 1duA nisfinidie (Adjusted OR: 28.31,
p < .001) MsUTuanvmedugaunelu 1 wieu (Adjusted OR: 5.58, p < .001) wagn1siuseifnTg
DKA aelu 1 U (Adjusted OR: 8.76, p = .038) FIM59T 2

'
LY v 6w

M19199 2 wan1siesgridadednnduiusiunisinniig DKA Tugthenlder SGLT-2 inhibitors

(n =310)
Jadetin nguAne  nguAILAN Univariate logistic Multivariable logistic
. . (n=62) (n=248) regression regression
(Predisposing 5 - -
factors) f-:]}'m'm ?lflmu OR (95% CI) p-value Adjusted OR p-value
(So882) (59882) (95% ClI)
m'iam‘?}’@ 38 (61.29) 12 (4.84) 31.14 < 0.001 28.31 <.001
(14.374 - 67.456) (12.298 - 65.178)
AITAUDDUSNLAY 6 (9.68) 3(1.21) 2.05 0.320 -
(0.498 - 8.441)
386U HbA,C Fus  13(2097) 17 (6.85) 3.61 0.001 1.97 232
10% uly (1.644 - 7.905) (0.648 - 5.998)
syezIaINIsidu 51(82.26) 171(68.95) 2.09 0.041 2.50 067
Tsawumnuaiing (1.032 - 4.225) (0.938 - 6.632)
2 Faugt 7 YFuly
mMyUsuanuuIne 19 (30.65) 14 (5.65) 7.39 < 0.001 5.58 < .001
Suzaumelu 1 wou (3.443 - 15.841) (2.009 - 15.473)
unvdiddniu 4645 7(282) 2.37 0.179
ANVUINYDUYAU (0.673 - 8.383)
- {heusuan 15(24.19)  7(2.82) 10.99 < 0.001
YUAYIBUYAULDY (4.249 - 28.412)
iUz iR 5 (8.06) 3(1.21) 7.16 0.008 8.76 038
DKA ATy 1 U (1.664 - 30.849) (1.131 - 67.794)
siiusEiRne 2(3.23) 36(14.52) 0.20 0.028 0.16 .053
thanaludens (0.046 - 0.839) (0.026 - 1.020)
melu 6 1hou
andmidlels  7(11.29) 0 N/A -
PIALFOARLUNAY
MISuNISHIeR 7 (11.29) 0 N/A -

DKA, diabetic ketoacidosis, HbA;C; hemoglobin Alc, SGLT-2 inhibitors; sodium-glucose co-
transporter type 2 inhibitors
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slinuazszAuANTULTIYBIAT2z DKA TugUaeitlden SGLT-2 inhibitors

FUnengudnuniiinnne DKA $1uu 62 18 Usenouse fUaefiinn1e DKA wiia HDKA
34 58 (Fowaz 50.84) wazwila EUDKA 28 598 (Fowaz 45.16) Invdnilvajduffiiefiiinnniz DKA
fiflanuguusesziudntes 29 918 (Fevas 46.77) s09a3n A ANLTULSITERUUILAAS 17 518
(Fowaz 27.42) uazANuTULSITEAUINN 16 18 (Fovas 25.81) FausunIn 3

NIMMUEAIINUIUEUBNAANTIE DKA AUTZAUAINTULT

100%

17
(58.62%)

50%

0%

sukssAntas (29 578)

| HDKA (34 519)

sunssunans (17 519)

6 5

(35.29%) (31.25%)

FULseN (16 518)

EuDKA (28 5181)

* IPTEAUAINTULTINLNUTIMNIMETUR TR mSULsALU W wYes ADA U A.A. 20097

DKA; diabetic ketoacidosis, EUDKA; euglycemic diabetic ketoacidosis, HDKA; hyperglycemic

diabetic ketoacidosis

WNUANT 3 N9 INKARITIRUERETIAANTIY DKA m1useAuAuTULTIuazUTELAN DKA

N159AUs19HaN15798

Frhemilnelsaummuiindt 2 Alssy
B&Y SGLT-2 inhibitors Tuns@nwd nu
ARz DKA 13 62 518 Anlurugnues
MM DKA Tugasnaniivhmsdnmniy
Yovay 1.37 FaunndeinnisAnundedang
nvnWvauuun Uty adouna duvianegue
84 Sriphrapradang kawagz? fisteanuiling
Fuawvilnelsammusiindt 2 Mfnnng DKA
netungu SGLT-2 inhibitors Tuseninayaaam
ffnwAudoya enatesnainanuuaneing
yasgunuunsAnudsluadeiiunisdnu
W seianualunive inusin1sdniden

nduiaee e FSUENGa SGLT-2 inhibitors s
3 doutuly wasthaaivhnsfinudduede
AusndmiuUssmalngotaiinisldolungu
SGLT-2 inhibitors galsiunsvianewisumitlutlagiu
uinmsiaamse Dk lugfUelsauwnmusiio 2
3 uennga SCLT-2 inhibitors huszmelyeazidu
wnmsaliinulsifos egdlsAmudoyatian
demndotunamsAnwiedanaieniunslden
Tungy SGLT-2 inhitors vt elsammmasiion 2
wanemsAnwneuntilulssinaasgosim
o uazisnandn fienugiAnsal (incidence)
Msinn1E DKA Aeutetionivuiu Fawuiios
Usvanal 1.3 - 8.8 wgn1sadsie 1,000 2%
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a1 ez dadethi danuduniug
AUNSARNTIZ DKA iusliﬂaﬂiimmmmﬁvﬁmﬁ 2
Aldelunga SGLT-2 inhibitors neldmsiiagesi
Multivariable logistic regression REEGHIROHE RS
fifinadonisiinn1iz DKA nudt n1sinide
n1sUSuanvunendugauniely 1 ey way
nsdvsziRnmez DKA melu 1 U dsiusdenis
ARN12z DKA ag1aiitdedAgynisaia

Hadeiiiaiensifinnni DKAINNTign
fie msnige Taewuin msRneilenarili
Ann1ag DKA Wy 28.31 windleieufugilsis
Mshnite a8 1l TudAY A (Adjusted OR
= 2831, p < .001) @0APABIIUNANSANEIAINNE
TummguuudeundsiIeudisunsiianie
DKA sewinanguidaedilden SGLT-2 inhibitors
uaglallden SGLT-2 inhibitors 984 Almazrouei
waznss i meRndeduniduletodes
AddalummAnnmy Dka dlelerlungu SCLT-2
inhibitors ilesannsiniteeadwalfifinns
amﬂlﬁuﬁuLﬁmﬁuLLazﬂ'ﬂngjmia%fwmiﬁimﬂu
Buasnn Faduiadeddyvesnisiinning
DKA agslsfinudadodenisindelilawnse
muAmvteuUunAeuls ldiRenmslsiduuet
waztihsziinisiinn1ig DKA

msUSuanrneBugaumely 1 e
Mnransine wui Jedeiiflenariiliiin
Ame DKA Iidu 5.58 widlewfisudugiaei
Lddnsusuanvuinerdugiuniglu 1 ey
98198ty Agyn19adA (Adjusted OR = 5.58,
b = < 001) fimsdnwneumituuumag e
foundslumareguéN@nwinisiinn1ig DKA
T 2eilden SGLT-2 inhibitors U4 Ata UazAas:™®
wuin nsuSuanvuinedugduludiieild
8@ SGLT-2 inhibitors i S URRILRENBN
wevInAusndelunisldendugiu fadu
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Havudssddiiviliiinanns DKA Fafuns
Usvanvuinendugduluguaedilden soLT2
inhibitors S aueamszR U naludeandud g
gnfiuAUABIaNITAANTIE DKA fasan
i'wmaawlm’mmmmuamﬁwmalﬁl,ﬁmwa
nsfuseifmeinnTag DKA aelu
1 9 wan1sfinwndl wut flheflentadiasiia
AN DKA Ty 8.76 widlawieuiuguaeiils]
weinnTz DKA nelu 1 U agrsiidedidgnig
atiR (Adjusted OR = 8.76, p = .038) FdonAdas
funmsfinsanivelUaLUUSoumndaiAne
msiAnny DKA Tugtaedilden SGLT-2 inhibitors
fiirsuuinnslunnuniiaeslunaz{vasuen
Y09l59N8UNaV04 Fralick tazauz!’ Tngwua
fUneimeiiuseinne DKA fimnudesgeiioz
Aeg il ol Yuen SELT2 inhibitors 18990
angiuguvessamevesitaofionadmare
MM DKA fatfupseniladsnudaande
NM3lden SGLT-2 inhibitors TugUaelsmunmam
¥ilafl 2 faeiinn1ie DKA Wedestunisiin
DKA 8780
Yaduhfifianuduiusnsadftuns
Annme DKA Tugvnelsaumuiindt 2 Alden
Tunqu SALT2 inhibitors Inelafns et Univariate
logistic regression waliinutisdAeseiinan
MIATIEN Multivariable logistic regression lauA
MsTsEsU HBAC faus 10% U nnstisya
smzihmaludensmely 6 o uazsvevim
nsulsmummueind 2 s 7 Y3uly
Tnesansnunil wu guasfiflsesy
HA,C daus 10% 24l axilenatinaiig
DKA 10y 197 windlowsuifugfifiseiu HoAC
Uo8na1 10% (Adjusted OR = 1.97, p = .232)
LLaz‘W‘wa@ﬂaaﬁﬁﬂizi’ﬁm’;zﬁwmaiwﬁamﬁ"w
el 6 Wou aziilonanisiiantiy DKA 1u



0.16 Wi LﬁaLﬁsmﬁU;:JﬁhiLﬂﬂﬁﬂixi’amazﬁwma
Tudensnely 6 Weu (Adjusted OR = 0.16,
p = .053) anvawvioudsfteiifseduihnia
Tudeasazilonainniiy DKA lddesndn
fanfidsesutimaludengs ekanising
204 Fralick wazaaiz!” wui1 seau HbA,C ﬁqq
Jushuddwmnudssienmsifianiy DAY
o 1s¥auidl el olunga SGLT-2 inhibitors
Tnsanglugtaeiiduss iinisaauauiinia
1617 dmudadefuaeisiszeznanindu
Tsauwmueiing 2 daus 7 J3uluiTonaia
Az DKA 1 2.50 windlerisuiugitiszezimm
nsdulsaruamanueiad 2 Yeendn 79
(Adjusted OR = 2.50, p = 067) Ssomflarudiey
n1epddnguiu Insdnwiainualunime
wuiuanBsuiisumaiaame DKA uagliifn
amg DKATug{ Y141 SGLT-2 inhibitors
284 Zhao uaANz® WUl Q’ﬂasﬂ,immmwuﬁ'
Wenmodunammilomadanmey DKA i
Lﬁmmﬂmazéam@uﬁﬁuﬁLﬁﬁULLﬁzmm@
Usgansnmlunsndndugduanduaouniy
srevnmmadulsaumnm weiinanisAnunil
Liuansliiudadoddamsadnvedadois
3 Yadesanam Tngauusnsieiienaiinan
Srnungusesdlunsinuil (n = 310) floun
TeaninnsAnwves Fralick wavmme! Jadu
msAnwilunguussnnaiussmAavgenEng
Afvnang g 1A 10,000 18 danalv
AnuuugessUsEaluRamsAnei
ana mndmaliindungaiiegwenavial
gnansAnuidaaunindeiu

AMZFUB oS niEu WU T mduiis
pgslisdAgnsadfnunsiinn DKA Tu
FUeflderlungs SGLT-2 inhibitors (Adjusted
OR =205, p = 320) LS NAMIA N 1U0d Ata Liazanuz™

J1sansiwndund Q
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WU nmeRuseuSniueafiuALE e onIs
Aan1e DKA iosnnsvhaueaeadfus ey
fogluannzAnund dawarosesluudugau
wazngAIneufiliaunuaunaszdutmaly
sremeawrilfiinansalaludenundunas
Aanme DKA prsan ustamsinenis alusmdlitidiu
SePnuduiiussanam anausnaneienaiinan
msAnneutwhlungasyansuevie/an
viengrug Singusnegeiviannviens Seuidegs
sonmefugousnay wu fleidlsausydd
duq niefluseiRnshuueanesed Javiley
Aanadnitunnsrailoifisuiunguiogidy
nsnwnaile uarlumanduiunisanenisl
TUPRIREWTIENNIN ﬁmmﬁmqﬁaﬂﬁmwm
ATANUALEUTLE T U3 le (Underpowered
study)

amzndaiiolavindendoundy
warmsnSumssingin wuin aestleded isnnse
ATERANUFUN UGN EDREUSUNITATIAA
A1g DKA 1 Lﬁaqmﬂiﬁwuﬁﬂwﬁﬁmmw
n&uilorlavinidendsundunazdiaed
drdunsindalunguauauidnfuuinisi
waungUaenen IdaianansafmsniAn Odd rtio 4
Tngn13@nwrninme lUnnawuud sundsi
Wisuisunaanslulsawlauaznaonidon
seuaffiheselvaidilden SGLT-2 inhibitors
fuflheselmifildoranseduinaluden
ngudu 189 Kosiborod wazans? wui e
Tungu SGLT-2 inhibitors linadwéfiAdmiu
anpudssenisinlsniilasaznasaiden
sudnmenduiiewlevndondoundy
Usenaui URaNSANFULUUNSIUVINS NS 3l
seadussuumesinTsRiaSnail B eudio
n5LAnA12E DKA Tunguiiaeitlden SGLT-2
inhibitors wazlalde1 SGLT-2 inhibitors w94
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Dutta wazaasz'® uandliifuingvofls3uen
SGLT-2 inhibitors kagA a1 unsIAniay
Hosgaensiinnniy DKA lesannneieden
rnmsiderliszduimauasasilluden
st nnlallévigaen SGLT-2 inhibitors e
MR AAINULINUR SR mTudeiidnnae
Wuvaelsaune (Sick Day Protocol) Fafunaes
nsA w9l ansnsdiesedauduius
sgwienmendudenilanaidendoundy
LaENITTISTUNISIFRRUNSAANTIY DKA o
pfnrnmsfnyluasdnnanguiios
$1it wazilinaminisfnd ennguiaeg il ey
ez 071519999 a1 wnungUauenitlalle
Wungquiiognafidanudesgs 35015910
wnn130i (Zero event) Tunguaruauil duwa
TaUsganinmlunsieseiidsetiuaell
anusnagUruduS
enunnUALU iRy R
YBINTFANTIE EUDKA wenwmtiaannisiden
Tunga SGLT-2 inhibitors léuA anazdis1snie
Tasunslulawsnlsiiieme Wy NMserewnvise
aAmznasoms Wudu dealifinsasng
Alauluuiinmuunn udfszduinaludenas
aglunauiun® nmzdullswuudeundunie
ANuLATERINMSHIGA LosansesTuud
ABUAUBIADAINUATEN U ABTAYRALAY
wandilaaidu dnanseiunisaangludunag
nsasAlay N13UIRBuLaurTen1INgAlYe
dugdudanalvinszuiunisaansledunaznis
afreflauAntuogrdlifinisaiuau nnsiy
ueanegedlngianglunsdifimunnuieneiios
WHuiladeidmaannisvasdugdu vauiinisld
ansEnAnuIinenINTERUAIEANATEALY
$me uasmsinss e fiTsamo
ogrowdell s s arTaion iy
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AE R o5 An T EUDKA aswniinne
ﬁaeiaﬁuegéummsimﬂﬁﬁuaas"mmﬂLLazmm
Fosmswasrufiistulusswinsdanssal v
Tunnsinwatuililgidededredunsou
Apsziisne esmndedrimvesnaiudoya
Luufeunds mniin1sdnwilanunsaiiunas
Aerzidatumaniifndunowidisytate
Fidvwionisin DKA lugUagiuvuenilng
Aden SGLT-2 inhibitors lédaauanniu

NAMSANE WU fifaglsmumiy
#finfi 2 7ilden SGLT-2 inhibitors ANz DKA
Uselan HDKA (3peay 54.84) 1nnin EUDKA
(Souaz 45.16) wazdrunniduauguusdly
FEAUTULIUANTDY 5098907 FD JUKSITZAU
UIUNEN UAESEAUTULTININ MUAIAU dOnAR D
funan1sAn®Ives Fadini wazaniz? fisausau
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Abstract

This quasi-experimental research aimed to study the effects of a nutritional self-management
promotion program on the fatigue condition of cancer patients being treated with radiotherapy.
The samples consisted of 60 cancer patients receiving radiotherapy at Nakornping hospital selected
by inclusion criteria. They were assigned into an experimental group and a control group by
simple random sampling with thirty patients in each group. Whilst the subjects in the control group
received standard care, those in the experimental group underwent a nutritional self-management
promotion program. The data were collected during November 2023 to January 2024. The instruments
used to collect data included a personal data questionnaire, a disease and treatment information
questionnaire, and a fatigue questionnaire. The experimental instruments consisted of the
self-management promotion program, handbook, and a record book of self-management.
The reliability of fatisue questionnaire was 0.97, tested by Cronbach’s alpha coefficient. Data
were analyzed by using descriptive statistics, Chi-square, independent t-test and dependent t-test.

The results of this study revealed that after receiving the nutritional self-management
promotion program, the fatigue level of the experimental group decreased significantly (t = 4.52,
p =.000), compared to the level prior to the program. In addition, the experimental group’s
fatigue level was significantly lower than that of the control group (t = 13.86, p = .000).

The findings of this study indicate the effectiveness of the nutritional self-management
promotion program in promoting nutritious behaviors among breast cancer patients receiving

radiotherapy which resulted in reduced fatigue.

Keywords: nutritional self-management promotion program, fatigue, breast cancer patients

receiving radiotherapy
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1. Ansgideyadiuynnauaziaya
Aenfulsauazmsine Tngldadanssonn Wun
Sovaz mnudl Aiede wavdulouuunnsgu
WIGUBUANUUANANYRIYBYAGIUYARALSY
Foyaietulsauasmssnwssminanguaugu
waenguvnaeweaiRvinaeulaauens (Chisquare
test) vsoatAnvwes (Fisher’'s exact test)

2. WisuiflsuAadevenzuunay
wilosdlugUasuzifasiuuilifusadsnu
rouuazndanInnassvesnguiilasulusunsy
msduaSunisdanismuewinulnruinis lagld
atAnaaeUA (Dependent t-test)

3. Wisuifleuaadsresazuuual
milodluguaouzifaiunilifusadsnu
Mendsnaveaaed serinenguitldsulsunsy
nsdEsUNITIANITAULLIAUIATUINTS LAY
nauildsunisquamuund Ineldadinaaey
79asz (Independent t-test)

NAN1SIY

1. ToyadIuYARAYBINAUNARDILATNFUAIUAY

M19199 1 PuLazTogaztoyadiuyuARATRINGUVARaENENAIUAY (N = 60)

naunaaes (n = 30)

nauAuAY (n = 30)

dayadiuyana X ” - v p-value

FMUIU FRLGH FMUIU 0T

218 @) (Mean = 67.32, SD = 9.16, min-max = 51 - 83) 592
N 60 5 16.67 6 20.00
60 - 69 12 40.00 13 43.33
70 - 79 20.00 20.00
11nn71 80 7 23.33 5 16.67

SDIUNTINENTE 871
Tan 7 23.33 6 20.00
A 17 56.67 19 63.33
WINY/9E13519/ 0Ny 6 20.00 5 16.67
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M13199 1 FuuazTosazdeyadiuyAnavaINgUNAABILaYNEUAIUAL (n = 60) (FB)

ngunAaas (n = 30)  AguAIUAN (n = 30)

doyadiuynna . ” . ” p-value

JT1UIU EBIIGH JT1UIU ERIGH

SEAUNTSANEN 994
lallesunsfinen 5 16.67 5 16.67
Uszaudnw 13 43.33 14 46.66
TseuAnw 7 23.33 6 20.00
USeyeynIvisegenin 5 16.67 5 16.67

1IN 134
1131%N15/5538 A9 8 26.67 9 30.00
AU8/53N AU 6 20.00 12 40.00
LNBAT/5U99 16 53.33 9 30.00

snelavesnsaunsanalfou 432
N3 10,000 UM 12 40.00 7 2333
10,001 - 15,000 U 6 20.00 11 36.67
15,001 - 20,000 U 7 2333 7 2333
171nn77 20,000 UM 5 16.67 5 16.67

ansn1ssnen .800
TACRCRE 7 23.33 5 16.67
UszAudmu 5 16.67 6 20.00
Unsuseiuguameunt 18 60.00 19 63.33

Hauanan 962
Aawsd 14 46.67 13 43.34
andl/n3sen 9 30.00 10 33.33
yms YIRTTieg 7 2333 7 2333

[

NAN917 1 WU ngumaaesuazngumuALdnilvgjeny 60 - 69 T Feuay 40 uay 4333
AUAWIU AU NENTAR Sogay 56.67 Uay 63.33 mudwu UNsAnwsEauUTTaNAnw Seeay
43.33 Uaw 46.66 FNUARU NEUVPRBIUsENBURINSUIN Sagay 5333 diuundumuniseneusinane
Yovay 40 ngumaassiinelddoifousinndt 10,000 U fevay 40 daungueuauineldireieu
10,001 - 15,000 U Fegae 36.67 AvsURTUTEI UEUA MO WIN Soag 60 Uay 63.33 AMUAAU Heeusa
Dugfquandn Yevas 46,67 uax 4330 mudwiu Fedieyaduypraszrinendumasesuaznguaiuauld
AULANANAY (p > .05)
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2. YeayainefiulsAuasm Iy IveINguVAaeAzNaAIUAY

‘:‘ o ¥ ¥ dl U % ! U 1
N19719N 2 "i]’WN’JULLﬁZﬁ’eJEJﬁ%“U’@;J“ﬁLﬂEJ’Jﬂ‘UIiﬂLLa%ﬂ’]iiﬂ‘H’maﬂﬂ@MWl@Eﬂﬂ (n = 60)

naunAaes (n = 30)  nguauAu (n = 30)

dayadiuyana 2 ~ h - p-value
Y1UIU FRLGH Y1UIU Rl H

seezvalsa

szeEd 1 20 66.67 19 63.33

Szei 2 10 3333 11 36.67 82
Sruaundevesnsldsusedsnm

Younin 10 ads 5 16.67 6 20.00

10 - 15 s 8 26.67 10 33.33 741

1N 15 Ads 17 56.66 14 46.67
YUAVBINITINE

Fedsnwn 9 30.00 10 33.33

FedSnwrTmiuRIsin 5 16.67 6 20.00 702

S@snn iUl UalazMNIsa 16 53.33 14 46.67
fvtunang (kg/m?

<185 20 66.67 19 63.33

18.5 - 22.90 10 33.33 11 36.67 82
21N15U19LAE

AauldoFeu 8 26.67 10 33,33

Unui 5 16.67 6 20.00 743

Joawns 17 56.66 14 46.67
ANTULTIVDIDINTT9LAE

antoy 16 53.33 14 46.67

Uunans 9 30.00 10 33.33 701

e 5 16.67 6 20.00

999197 2 WU nduveaesLazngumuANd LU S ui sz 1 Yevas 66.67
waw 63.33 pudndu THEUSsEs R S 15 adstuluSenay 56.66 uay 46.67 muddu TEFUEETY
suiueltUalazmMIHdn Speas 53.33 Lay 46.67 MuUaRU Autliianetesnii 18,5 kg/m? Souay
66.67 Waw 63.33 mudiy demaidenmnsuniian Yesay 56.66 wag 46.67 mudiy lnesla
JuLswesIMssERUdntion Sevas 5333 ua 46.67 mudiy Jsteyaieriulsauaznisine
JEMINNgUVAaRIkaznauAIuANliliauLaN 9Ty (p > .05)

3. Wisuisuazuuedsaumiesdluthsusifadunilisufednvineunasnds
nMsnaaosveInguildsulUsunTINsduaSINsIansnuesilaTNs (n = 30)

Nsassid 4 1dou UA 52 aUUR 1 unsAL-IULEU 2568 1D



76 -

o1saisiwngund
&) & Royal Thai Navy Medical Journal

M5 3 LUTEUTIEUANLLANA YDA ILUAR AT DU N B UL N IN1TNARBIVBINGIMARES

(n = 30)
nguneaag (n = 30)
fiauys AaUNITNAADY NAINITNAADY t p-value
Mean SD Mean SD
é”quaﬂiwmmgmm 15.33 12.60 7.80 7.30
FUANLTILTS BLANAR 3063 1154 2823 1052
AUANEN 17.67 889 1117  7.01
suaRdeygn 1677 878 9.67 7.07
aumiesdlagsiy 80.40 3467 5687 2731 452 .000

e 3 Ui mevdansmaaes faespaiuLli U Esvla Ul sumsdadda
Msdnnseuesn azuuuadsmnumiesdinitneunismaaes (t = 4.52, p = .000)

4. Wivuisuasuuuadsanumiesdludihsusifaiuuilisuidinuaendanis
naaes serinenguiildsulusunsunsdaaunsdanisauesiulnvumsuaznguildiunsgua
AU (n = 60)

M19197 4 WIBUMBUANUUANGANVBIAZLULAAANUMLBEANMENRINITNAGDY TENINGUT
Iosulsunsun1sduaiun1sdansaues uaenguilasunisquaniuuni (n = 60)

. ngunAaas (n = 30) nguAuAN (n = 30)
AuUs t p-value
Mean SD Mean SD
AieEd 56.87 27.31 136.63 15.77 13.86 .000

a ] Y] v < v AV Yo o Ao A Yo
RNNINTIN 4 WU Menaneaed fUieussaiunilasusadshwnlasulusunsunis
daaSunsdanisnues Trziuudsnnumilosasniinguilasunisauaniuund (t = 13.86,
p = .000)

msaﬁﬂi'\awamﬁ%’a AU TUUNUINUBINISIANITAULD ALY

no o Y AsEUATY Ml Uaelaiseusiazilnyinwenn
PNNaNTITe WU Uz ady sounss WliglasldiSeuiua wEn3

PAFUTES e 195 UUSUNTUNS@ 9B 153 NS
AUBIAULNTUINTT ATLUURAEANUATLBEAT
AnInaunlasunisauaniuund (t = 13.86,

IPNTAUBIULNYUINITAILAUDY JALAUTDT
TUSUATULEUNITEUESNNNTTANITAULDIATU
1ABUINITHIUNNTALETUNITIANITAULB IR
ATEUIUNNTTANITALEY 1) N1TRnIsuesd
Yatunuanudesnsmaidudie Tagaauaiy
Tymuaraudeani1sn1sgua 2) nsatuayy

b < 001) Feteyadruynrauazdeyaifeaivlse
LagN133nwIveInguiegeaansngulald
AmwAnsiy (p > .05) Teileduigledn
TUsunsuduasunisdanisauessulawuins
aunduluadell gatiunisadinuiuay

nsTaNInueMazATaUATT Inen1suseiu
ANNIAILLYE LazAINABINITIUNITINNS
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Abstract

This quasi-experimental study aimed to examine the nutritional value received by
conscripts and the changes in body composition resulting from a diet determined by the RTA
Nutritional Program Prototype. The study divided 1,600 conscripts into two groups of 800 each,
across 16 conscripts training units overseen by 8 hospitals in 4 army regions. Data on the
nutritional value received by the conscripts were collected using the RTA Nutritional Program,
based on the standard manual database from the Department of Health, Ministry of Public
Health. General information about the conscripts and data on changes in body composition
were collected using the Shaper SF-959 body composition analyzer, which has an accuracy rate
of 99.99%. Data analysis used descriptive statistics and t-tests. The study found that the
conscripts received adequate nutritional value and there were significant statistical changes
in the average body composition before and after the experiment at the .05 level, including body
fat percentage, body water content, muscle mass, and bone mass. Significant statistical differences in
the average body composition between the experimental and control groups at the .05

level were also observed in body fat percentage, muscle mass, and body weight.
Keywords: nutrition, body composition, conscript
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Abstract

Breast milk is the best food for babies. The World Health Organization recommends
exclusive breastfeeding for six months, but most mothers stop breastfeeding in the first month
after giving birth due to their concerns about milk supply. This quasi-experimental research
aimed to study the effect of a perceived sufficient milk supply and milk volume promoting
program after discharge on exclusive breastfeeding rate at four weeks postpartum in first-time
mothers. The samples consisted of 43 postpartum mothers. Participants were divided into a
control group of 22 participants and an experimental group of 21 participants. The control group
received usual care while the experimental group received usual care combined with the program,
which consisted of (1) promoting confidence in correct breastfeeding, (2) creating confidence in
milk supply, (3) assessing and solving breastfeeding problems, and (4) breastfeeding following up
and counseling. Instruments used in data collection included a data recording form and an exclusive
breastfeeding interview form. Data were analyzed using descriptive statistics, t-test statistics,
chi-square statistics, Fisher’s exact test statistics, and Z test.

The research found that the experimental group had a significantly higher rate of
exclusive breastfeeding than the control group (Z = -8.04, p = .000). Suggestions for promoting
continued breastfeeding include training mothers to be confident in holding their babies
to the breast correctly, understanding infant cues, and how to assess sufficient milk supply,
and having a monitoring system that can be used for follow ups to help mothers with breastfeeding

during the first month.

Keywords: perceived sufficient milk supply, exclusive breastfeeding, first-time mother, breastfeeding

promotion program
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Abstract

This study aimed to: (1) examine the effects of SMART PLUS program on basic life
support knowledge, skills, and confidence among village health volunteers in Uttaradit province;
(2) compare the effectiveness between SMART PLUS program and traditional training methods;
and (3) study factors affecting program effectiveness. A randomized controlled trial was
conducted with 190 village health volunteers, equally divided into intervention and control
groups. Research instruments demonstrated high content validity (CVI = 0.92), reliability of
knowledge test (KR-20 = 0.85), confidence scale (Cronbach's alpha = 0.91), and inter-rater
reliability of skill assessment (ICC = 0.88). Data were analyzed using repeated measures ANOVA
and multivariate multiple regression. Results showed that the intervention group had significantly
higher scores in knowledge, skills, and confidence compared to the control group both
immediately post-intervention and at 6-month follow-up (p < .001). Factors influencing program
effectiveness, in order of effect size, were frequency of application use (Partial n? = 0.316),
education level (Partial N2 = 0.258), village health volunteer experience (Partial n2 = 0.188),
and age (Partial n2 = 0.144). This study demonstrates that the SMART PLUS program is
effective in enhancing basic life support competency among village health volunteers and

supports the continued use of technology in training.

Keywords: basic life support, village health volunteers, SMART PLUS program, training, effectiveness
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M19199 1 MsUSeuiiiguteyaniluseninngumeassiaznguaiuay (n = 190)
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WA, N (%)

- MY

-9y
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- dsgufAnw

- sy /Uaa.
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Usvaunisal eay. (), mean = SD

AMUDNIS BB UNRATY (ASYAUMNIA),
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457 + 8.3
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18 (18.9)
52 (54.7)
15 (15.8)
10 (10.5)
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42+ 18

46.2+ 79 679
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70 (73.7
25(26.3
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20 (21.1)
50 (52.6)
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9(9.5
79+48 572
38+1.9 .413
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FNUAMANANA UTENINNGY Imaﬂawmaammsuwmuummammmwumm1 (2) Aurinee wu

Uduius (F = 112.87, p < .001) Inendumaaess nwseun neeleinin 6 Weu uay (3) @umnsiula
WUURAUS (F = 7693, p < .001) wansdisusedvinavedusunaulumssnymseauarusiule A 2

A9 2 HANTIATIE Twoway repeated measures ANOVA WS EUWIEURBMUTE NNGUMAL SEEL 38
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ﬂ’J”IlIiI NP 8.2+21 16.8 +1.9 15.7 + 2.0 Group: 145.32 (< .001)
(0-20 AIUAN 8.4+20 14.1 22 113 £ 23 Time: 628.75 (< .001)
ATLUL)

Interaction: 89.46 (< .001)
Ny NARDY 42.3 + 8.7 85.6+7.2 79.8 £7.9 Group: 178.59 (< .001)
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AZLLUL)

Interaction: 76.93 (< .001)
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fianusnu/fauusvinung Wilks' A F p-value Partial n2

NaTIITE Model 0.423 12.45% < 001 0.577

218 0.856 8.32* <.001 0.144

FZAUNIIANEN 0.742 10.54% <.001 0.258

Usyaunsel ody. 0.812 9.23* <.001 0.188

auansldeUndinduy 0.684 11.87* <.001 0.316
*p <.05

NM5IATIZARINTIBAIU T
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wsUnumesinugldinndign (R2 = 0.534) 59891 Ae Arwiiula (R? = 0.496) uaza g (R? =
0.482) mudsy awdnsliueundiaduiiBvsnanisuinsesuysnuynduegsiidodfyy Tng
fiAnduszansnisanassiasgiu (B) ogjszning 0.342 - 0.368 fansedl 4

i o a £ ] Y
A1519% 4 AduUTEENDNISanneLTRILAaEAILUIAY

fandsanu/audsinune B SE B t p-value
AMug (R? = 0.482)
27¢ -0.128 0.042 -0.186 -3.048* .003
SEAUNISANEN 1.245 0.312 0.284 3.990* <.001
Usvaunisel aay. 0.156 0.068 0.165 2.294* .024
ﬂ’)’mﬁmﬂ‘fﬂl@ﬂwalﬂﬁu 0.892 0.186 0.342 4.796* <.001
inwe (R2 = 0.534)
91Y -0.245 0.086 -0.198 -2.849* .005
SEAUNSANEN 2.678 0.645 0.312 4.152* <.001
Usvaunisel aay. 0.324 0.142 0.178 2.282* .025
auan1sldueundindu 1.456 0.324 0.368 4.494% <.001
ausiula (R? = 0.496)
91 -0.186 0.078 -0.165 -2.385% 019
SEAUNISANYN 2.245 0.586 0.276 3.831* <.001
Uszaunisel aay. 0.412 0.156 0.198 2.641* .010
ﬂ’)’mﬁmﬂ‘fﬂl@ﬂwalﬂﬁu 1.234 0.298 0.356 4.141* <.001
*p<.05
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wilaanld egnaditudAay (OR = 2.30, 95% Ci: 1.02 - 5.18, p = .04 waw OR = 3.00, 95% CI: 1.44 - 6.21,
p = .01 M) MIdensaaedues wesnisatuayulvigUiemunaslseiinle azgligUaelsaiin
fanusudalunisldenesalaaifesesnviingn nerwiadsnisusaiunneduaiilugiienning
TideyatadoidusiasviliiAnlsaii3u waznsdnnsanuidesiivinlilsadisy

AdAey: Tsadin Nseuaulsadin n1eduasn anussilelunisldenesilaaiiososdviingn

Abstract

A cross-sectional study design aimed to examine the influence of age, gender, inhaler
technique, knowledge of drug use, smoking, depression, and asthma control on inhaled
corticosteroid adherence in patients with asthma. The sample consisted of 164 asthmatic
participants, diagnosed by lung function test, aged 18 years or above, both males and females,
with normal cognitive function (GP-COG score of 9 for patients aged 60 years or over), ability
to communicate in Thai, no other lung diseases, no psychiatric disorders, and no comorbidity
with severe symptoms. Data were collected at the Asthma Clinic, a super-tertiary hospital
in Bangkok. The research instruments comprised a personal information questionnaire and
health record, an inhaled medication adherence questionnaire, an inhaler technique assessment,
an inhaled corticosteroid knowledge questionnaire, the Center for Epidemiologic Studies
Depression Scale (CES-D), and an asthma control assessment form based on the Global Initiative for
Asthma (GINA) criteria. The reliability of the questionnaires was assessed by Cronbach's alpha
coefficient, equal to 0.89 for the inhaled medication adherence questionnaire, 0.73 for the
inhaled corticosteroid knowledge questionnaire, 0.78 for the CES-D, and 0.74 for the asthma
control assessment as determined by the Kuder-Richardson. Descriptive statistics and the
logistic regression enter method were used to analyze the data.

The results showed that 69.51% of participants were female, with an average age of
63.82 (SD = 12.82); 61.7% adhered to inhaled corticosteroids. Age, gender, inhaler technique,
knowledge of inhaled corticosteroids, smoking, depression, and disease control were not correlated
and could not predict adherence to inhaled corticosteroids. Only depression and asthma control
could predict adherence to inhaled corticosteroids (OR = 2.30, 95% Cl: 1.02 - 5.18, p = .04; and
OR = 3.00, 95% Cl: 1.44 - 6.21, p = .01, respectively). Depression management and support for
patients to control asthma will help patients adhere to inhaled corticosteroids, so nurses should
assess patients' depression and provide information on the risk factors, and management that

can lead to increased adherence to inhaled corticosteroids.

Keywords: asthma, asthma control, depression, adhered to inhaled corticosteroids
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68.3%, -2 Log likelihood = 196.524, Note Cl = Confidence interval for Odds ratio (OR)
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Abstract

This study was a cross-sectional descriptive research aimed to examine the quality of life
and factors related to the quality of life among caregivers of dependent elderly living in the
Bangkok metropolitan area by applying the PRECEDE-PROCEED model as a conceptual framework.
The subjects were 232 caregivers of dependent elderly which were selected by multi-stage
sampling. Data were collected through interviews between October and November 2023,
guided by a questionnaire consisting of 7 parts, including personal data, caregiving burden measurement,
depression scale, resilience scale, health service access assessment, social support scale and
quality of life. The content validity index ranged from 0.80 to 1, and the reliability of the
questionnaires ranged between 0.78 and 0.89. The data were analyzed using descriptive
statistics, Pearson's correlation coefficient, and stepwise multiple regression analysis.

The results revealed that most of the samples had a moderate level of quality of
life (53.9%). Factors were correlated with the quality of life among caregivers of dependent
elderly living in the Bangkok metropolitan including predisposing factors: income, health
status, caregiving burden, depression, and resilience; enabling factors: health service; and
reinforcing factors: social support. When performing stepwise multiple regression, income,
health status, caregiving burden, resilience, access to health services and social support can
jointly predict about 49.7% of the variance in the quality of life among caregivers of dependent
elderly living in the Bangkok metropolitan area.

According to the findings, recommendations include that the government and public health
organization of Bangkok metropolitan area should provide welfare assistance, support healthcare
education, enhance caregivers' adaptability for better health, ensure access to quality health services,

and create social support network to improve the quality of life of caregivers of dependent elderly.

Keywords: caregivers, elderly-dependency, PRECEDE-PROCEED model, quality of life
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AnvauzdIuYARAvaIdaUA
LI
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218 (V) Mean = 39.86, SD = 14.19, Min = 20, Max = 87
20 - 29 9 3.9
30 - 39 20 8.6
40 - 49 49 21.1
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60 - 69 51 22.0
70 Fuld 50 216
da1UNTWENTE
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A15197 1 anvazduYAAAYRINGNMBEn (n = 232) (sip)
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20,001 - 30,000 UM 41 17.7
30,001 - 40,000 UM 20 8.6
40,001 U™ Tl 33 14.2
gldvasfguaniafiow Mean = 11,709.90, SD = 12,262.18, Min = 0, Max = 70,000
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saUszanfa
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1aid] 115 49.6
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AN

Urunans &9 )
Fauusiidnen U U U r\,\:l:); Mean  SD
(Govaz) (Sovaz) (Sovae)

Uadeii

NMTENIONA 96 (41.4) 82 (35.3) 54 (23.3) 0-40 1394 859

AYIE AV UVINID SRS 6 (2.6) 50 (21.6) 176 (75.9) 0-40 2933 671
Jasuide

MU MIFUN I 1(0.9) 47 (20.3) 184(79.3)  20-50 4115 593
Uaduiasy

MsatUaYUNINEIAY 3(1.3) 49 (21.1) 180 (77.6)  14-32 2649  4.23
AMATNT N 1(0.4) 125(53.9) 106 (45.7)  50-130 9393  14.23

HeNMTIATIPLE IS ed Ravduiusvoaiie fdu wudn Jadenduiusiunanmin
o uar e Nilnmeisiadelusngamannuas laun s1els nmeaunm nsemIgua AP
ANNEANEUNBITUA] N1TUITIUINITAVNIN UagnIstasunIsatiuayunIedeny du na o1y

anunImaNsa Lasn13fny) wud llianuduiusiuaan nddn A 4

M19197 4 ANUAURUTITENINTENINAUUTNANIA VAN NTINVBEAUAR A 187N 1Y

afglumngunnamues (n = 232)

'
3

NP

fiauus r p - value
Uadwin

Linet (18) .020 762
01y -050 447
anuUNNENTA (7) 044 502
Msfne (szdudseuduiull) 036 582
swla

s1¢ldvatasaunsa (10000 vm Fuly) 278" <.001

seldasipua (10000 U Fuly) 245" <.001
ANILEAVAN

Tspuszand (@) -185" .005

AnuRaUnG/Jymavam (@) -241" <.001
ATENIYUA -456" <.001
ANETULAT -335" <.001
ANUEANEUNIO1TH] 352" <.001
Jadeide
NSNTIUINITNINGUNIN 369" <.001
Uadbiesu
QREGIAGITMIRR AT 576" <.001

**p<.01
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HaMTIATwiAd I sEAvTavdunus e amae Stepwise multiple regression ievntadeiil
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AMEEUAM (AVURAUNG/Jeyyiguain) Msemsgua ANNEAvEUN19e1TIal NMSWNIUTNTEUAIN

wag NMsatuanunedIal ausasiueRuNIInvedauakate e Nz iaield agnedl
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Abstract

The purposes of this descriptive correlation research were to study: (1) the level of the
nurse anesthetists’ job burnout, the level of the chief nurses’ adaptive leadership in anesthesia
units and the level of nurse anesthetists’” work-excitement; (2) the correlation between the
chief nurses’ adaptive leadership in anesthesia units and the nurse anesthetists’ job burnout;
and (3) the correlation between the nurse anesthetists’ work-excitement and the nurse anesthetists’
job bumnout. The sample consisted of 120 nurse anesthetists in Southern Thailand, with data
collected from April 10 to May 20, 2024. Questionnaires were used which comprised 4 sections:
demographic data, job burnout, adaptive leadership of chief nurses, and work-excitement.
The questionnaires were tested for validity and reliability. The validity of the second, third
and fourth sections were 0.96, 0.92 and 0.98, and the reliability of the second, third and fourth
sections were 0.94, 0.98 and 0.94, respectively. Data were analyzed using frequency, percentage,
mean, standard deviation, and Pearson’s product moment correlation coefficient.

The results showed that: (1) the level of the nurse anesthetists’ job burnout, the level of
the chief nurses’ adaptive leadership in anesthesia units and the level of nurse anesthetists’
work-excitement were as follows: the mean total score of the nurse anesthetists’ job burnout
was at a low level (Mean = 2.50, SD = 0.46), the mean total score of the chief nurses’ adaptive
leadership in anesthesia units was at a medium level (Mean = 3.01, SD = 0.99) and the mean
total score of nurse anesthetists’ work-excitement was at a high level (Mean = 3.56, SD = 0.99);
(2) the relationship of the chief nurses’ adaptive leadership in anesthesia units and the nurse
anesthetists’ job burnout showed a statistically significant negative correlation at a medium level
(r=-53, p <.01); and (3) the relationship of nurse anesthetists’ work-excitement and nurse
anesthetists’ job burnout showed statistically significant negative correlation at a low level
(r=-30,p<.00.
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These results can be used as a guideline to improve human resource management, and

to find ways to prevent and reduce the nurse anesthetist’s job burnout in organizations.

Keywords: job burnout, adaptive leadership, work-excitement, nurse anesthetists
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Abstract

Sea sickness is a common health problem that significantly affects seafarers in the
commercial shipping industry worldwide. This review aimed to synthesize the knowledge
on sea sickness in seafarers, covering key issues such as prevalence, associated factors, impacts
and prevention strategies.

The prevalence of sea sickness in seafarers varied depending on the situation. In calm
seas, the incidence was approximately 25 to 30 percent, and increased to 50 to 90 percent in
rough seas. In addition, a study of Icelandic seafarers found the incidence to be as high as
80 percent. The etiology is attributed to the sensory conflict hypothesis, which posits a
discrepancy between the body's perceived movement and environmental, arising from
conflicting signals received by the eyes, inner ears, and proprioceptive system. Factors related
to sea sickness included personal factors, work factors, and environmental factors. The effects
of sea sickness affected crew members both physically and mentally, as well as their work efficiency.
It was found that more than 50 percent were unable to work to their full potential. Sea sickness is a
major problem that affects the quality of life and productivity of seafarers. However, it can be
prevented or alleviated through a variety of measures, from basic preventive measures,
appropriate medication, diet, to physical training. Understanding and implementing these preventive
measures correctly can help reduce sea sickness and improve seafarers’ performance on board.

Keywords: sea sickness, seafarers
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Uszillunnudesuaynisinausudostunig
wiseluAudsednse

Volume 52 No.1 January-April 2025
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Abstract

Carbon monoxide (CO) poisoning remains a prevalent medical emergency with potentially
fatal outcomes. Long-term neurological consequences, known as delayed neurological sequelae
(DNS), may manifest several days to weeks following the acute exposure. Hyperbaric oxygen
(HBO,) has appeared as a valuable intervention in severe cases, enhancing the CO dissociation
from hemoglobin and aiding tissue oxygenation. Recent case studies and clinical reports
suggest that HBO, not only reduces the severity of acute CO poisoning but also plays a critical
role in preventing and treating DNS, leading to improvements in neurocognitive function.
The article aims to describe DNS and discuss the demonstrated benefits of HBO, in the
treatment and prevention of neurological sequelae, emphasizing its potential to enhance

recovery and reduce long-term neurological damage.

Keywords: carbon monoxide poisoning, Hyperbaric oxygen therapy, delayed neurological sequelae,

prevention, DNS

Introduction common sources of carbon monoxide are

Carbon monoxide (CO) poisoning is forest fires, biomass burning, motor vehicles,

. . fuel combustion, and some industries with
one of the prevalent medical emergencies

. . . 2-4
which could result in fatal outcomes. It is a inadequate ventilation systems™. CO has

ocisonous gas that can be produced endogenously been termed a "silent killer" due to its colorless,

o .1
by the breakdown of heme-protein and tasteless, odorless, and non-irritant properties™.

) ) Confusion, dizziness, nausea, abdominal
exogenously by the incomplete combustion

of carbon-fueled substances'. In Thailand, pain, chest pain, and dyspnea are some of
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the immediate symptoms of CO poisoning’.
Carboxyhemoglobin (COHb) levels do not always
correlate with the severity of symptoms, as various
factors influence the clinical outcome®. However,
COHb levels above 50% are considered lethal
and can lead to severe symptoms such as coma,
convulsions, respiratory distress, and even death ™.
In CO poisoning, patients often suffer from long
term psychoneurological consequences that
may appear immediately after exposure and
continue over time, referred to as persistent
neurological sequelae (PNS). In some cases,
symptoms can arise days to weeks after the
initial recovery phase, known as delayed
neurological sequelae (DNS), which generally
result in worse clinical outcomes compared to
PNS'°. The incidence of DNS varies from one
study to another but is typically reported in
about 6 - 40% of survivors of aaute CO poisoning ™,
These symptoms can occur 2 days to 6 weeks
after recovery from the injury™®. Although some
cases have been reported as late as 8 months,
they typically appear within 20 days>®.

A non-rebreathing face mask with
100 percent normobaric oxygen (NBO) is the
standard therapy for acute CO poisoning™*?.
For patients with severe acute carbon monoxide
poisoning, hyperbaric oxygen (HBO,) is frequently
suggested?!. Although several studies have
shown that HBO, improves clinical outcomes
and may reduce DNS more than NBO in CO
poisoning patients, there are currently debates
about using HBO, for CO poisoning treatment
and its potential benefit in preventing the

development of DNS?.

Volume 52 No.1 January-April 2025

Mechanism of CO Poisoning
and Development of DNS

CO is estimated to have a 240-fold
higher affinity for hemoglobin than oxygen,
areating a compound known as carboxyhemoglobin
(COHbY?. As a result, there is less hemoglobin
in the blood that can carry oxygen, resulting
in tissue hypoxia. CO also binds to myoglobin
and mitochondrial cytochrome oxidase, limiting
mitochondrial respiration and interrupting
oxygen transportation espedially in the heart and
brain®. This process decreases ATP production
and disrupts the electron transport chain,
leading to an influx of calcium ions into cells
that worsens brain damage. Furthermore, CO
induces reactive oxygen species (ROS) and
nitric oxide production, causing oxidative stress.
CO also stimulates platelet and neutrophil-
endothelial adhesion, which results in the
release of inflammatory mediators!’. These
inflamlmatory mediators and ROS lead to
lipid peroxidation, particularly in the brain.
This mechanism, which causes neuronal damage,
is expected to have a considerable impact on
the development of DNS by converting myelin
basic protein (MBP) into adduct formation®%.
This alteration increases MBP's vulnerability to
proteases, disrupts antibody recognition, triggers
adaptive immune responses, and contributes
to COHnduced delayed demyelination. This process
begins after exposure to CO and continues
during the lucid interval, a phase where patients
show no noticeable neuropsychiatric symptoms
or white matter changes on MRI scans. Once

demyelination surpasses a critical threshold,



white matter alterations occur, MBP levels
elevate, and neuropsychiatric symptoms of
DNS emerge25. Furthermore, some authors have
suggested that DNS development may be
influenced by factors aside from demyelination,
such as excessive activation of glial cells,
inflammatory responses triggered by astrocytes,

and dysfunction of oligodendrocytes® .

Diagnosis of DNS

Although previous studies have revealed
various clinical symptoms of DNS, there are
currently no standard diagnostic criteria. DNS
was frequently diagnosed based on the history
of CO exposure, a thorough neurological
examination, clinical symptoms, and consultation
with a neurologist or psychiatrist?’ 2.

DNS is difficult to diagnose because
of the lucid intervals that range from days to
weeks; also, various illnesses might resemble
DNS presentations'?. DNS symptoms include
altered awareness, cognitive decline, difficulty
concentrating, urine incontinence, parkinsonism,
seizures, peripheral neuropathies, psychosis,
changes in personality, depression, insomnia, loss
of memory, and anxiety”***. The Mini-Mental
State Examination (MMSE) or other psycho-
cognitive test is commonly used to assess

disorientation and cognitive impairment 2141,

Imaging studies and
Prognostic Factors

During acute CO poisoning, no clinical
signs or reliable predictors can help physicians

identify which patients will develop DNS.

J1sansiwndund @
Royal Thai Navy Medical Journal ‘;;V‘g

However, the findings of a computerized
tomography scan (CT-scan) and magnetic
resonance imaging (MRI) might assist in the
diagnosis of DNS'#'®. One of the prognostic
indicators of DNS that can be seen by CT-scan
in the acute phase is cerebral edema. When a
CT scan reveals diffuse cerebral edema at
an early stage, the prognosis is poor”. Diffusion-
weighted magnetic resonance imaging (DW-MRI)
is one of the most sensitive and highly effective
at early detection of acute ischemic brain
lesions and CO-induced hypoxia. They can
identify CO+related cytotoxic edema if performed
within 72 hours of exposure, aiding early
diagnosis of delayed DNS*'. A meta-analysis
of eight trials found that DNS could be diagnosed
using MRI with 71% sensitivity and 85%
specificity'®. Typically, gray matter is more
susceptible to cerebral hypoxia than white
matter. However, during acute CO poisoning,
pathological changes were observed in the
white matter, while the adjacent gray matter
showed few alterations’. Globus pallidus is one
of the locations that is sensitive to hypoxia
after carbon monoxide poisoning®®. Symmetrical
hyperintensities in the bilateral globus pallidus,
cerebral white matter demyelination, cerebral
atrophy, and hippocampus, thalamic, and
basal ganglia abnormalities are typical MRI
findings associated with DNS™?2 However, no
official agreement on the results of an MRI
associated with DNS was made.

Currently, there are no reliable predictors
of DNS. Many studies have proposed predictive

factors for DNS such as Glasgow coma score'*,
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CO exposure duration®, time to HBOT after
CO exposure®, carboxyhemoglobin level®,

abnormal findings on MRI*

, QTc prolongation
on eLectrocardiogram35, and creatinine kinase
level'** but none are conclusive. Therefore,
individuals suffering from CO poisoning should
be regularly observed, warned about the
danger of developing DNS, and screened for
neurocognitive sequelae 4 - 6 weeks following

CO injury®.

The Role of HBO,
in Prevention of DNS

Hyperbaric oxygen (HBO,) is a medical
procedure in which the patient's entire body
is placed inside a hyperbaric chamber while
breathing medical-grade oxygen (> 99% purity)
at a pressure not less than 2.0 ATA,, with
most clinical treatments using a pressure
between 2.0 and 3.0 ATAS. HBO, assists in
the dissociation of CO from hemoglobin and
the transport of oxygen to tissues. When a
patient breathes air at sea level, the half-
life of COHb is approximately 5 hours. With
administration of HBO, at 3 ATA, the half-
life of COHb decreases to around 30 minutes.
HBO, also provides several actions that relieve
central nervous system (CNS) damage and
prevent the development of DNS. It provides
a protective oxidative stress response through
the upregulation of heme oxygenase and
antioxidant enzymes'’. Furthermore, HBO,
decreases leukocyte adhesion to endothelial
cells, cytotoxic neurotransmitters, alteration

in myelin protein structure, immune-mediated

Volume 52 No.1 January-April 2025

damage, lipid peroxidation, and neuronat
apoptosis, all of which are postulated pathways
for DNS following CO exposure®?,

Over the last few decades, there
is an ongoing discussion over how HBO,
prevents the development of neurocognitive
sequelae. While some research contends
that HBO, does not improve the outcome,
many studies have demonstrated that HBO,
can decrease the chance of developing DNS
more than normobaric oxygen®".

According to a 2018 meta-analysis
that evaluated the data from 6 RCTs, patients
who receive HBO, treatment after CO poisoning
have less neurocognitive symptoms such
as memory loss, headache, concentration
problems, sleep disturbances, and lower
incidence of DNS than those who receive
NBO treatment®’. A large-scale observational
study (n = 2,034) by Nakajima et al. also
found that patients who received HBO, within
one day of admission had lower rates of
depressed mental status at discharge than
those who did not receive HBO, (n = 4,701)*

In contrast, research by Han et al.
that followed 224 patients for six months,
DNS incidence was not significantly different
between individuals treated for acute CO
poisoning with HBO, and those treated with
normobaric oxygen (NBO)”. A similar conclusion
was drawn from another large-scale study
in Japan, which noted no notable difference
in DNS incidence between the HBO, and
NBO groups (3.6% vs. 7.6%). However, this
study had inconsistent HBO, protocols and



did not involve patients with minor neurological
symptoms which could possibly affect the
outcome®®. Furthermore, there's evidence
indicating that more HBO, sessions might
increase the chances of developing DNS?.

Moreover, the optimum session of
HBO, for CO poisoning patients is not universally
agreed upon. Numerous research studies have
examined the most effective HBO, protocols
for the best neurological outcomes.

In a study by Weaver et al,, it was
demonstrated that receiving 3 HBO, sessions
within 24 hours appeared to lower the
likelihood of neurocognitive sequelae at six
and twelve months following acute carbon
monoxide poisoning®. However, there were
no significant improvements in cognitive
sequelae at one month following CO poisoning
between patients who received single session
and multiple-session (two or three sessions)
of HBO,, based on a recent study in 2023*.
Wang et al.'s meta-analysis also reported
that 2 HBO, sessions might not be more
advantageous for memory loss than 1 HBO,
session®.

The optimal therapeutic pressure
used also differs among the studies, ranging
from 2.0 - 3.0 ATA*?. According to several
publications, HBO, treatment does not have
any positive benefits at therapeutic pressures
lower than 2.5 ATA. Based on a study by
Thom et al,, HBO, at 2.8 - 3.0 ATA can inhibit
neutrophil adhesion to brain endothelial
cells leading to prevention of CO-mediated

brain lipid peroxidation, which is an important
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mechanism that leads to development of
DNS. At all events, HBO, therapy should be
administered without delay, ideally within
24 hours after being exposed CO*44,

The Role of HBO,
in Treatment of DNS

For the treatment of DNS, the role
of HBO, in DNS remains inconclusive as well.
The proposed mechanism of HBO, for treating
DNS includes reducing oligodendrocyte injury,
promoting the remyelination of axons in white
matter, stimulating differentiation of precursor
cell®. It could be related to transferring
mitochondria to the injury site, producing
anti-inflammatory cytokines, protecting blood-
brain banier integrity, and promoting neurogenesis,
as seen in animal models*. Several case
reports have shown that HBO, is beneficial
for treating patients who have been diagnosed
with DNS'#47,

A case report by Tapeantong et al.
indicated that a patient who developed
DNS four weeks after recovering from the
acute phase of CO poisoning experienced
improvements in memory, cognitive functions,
and significant reduction of brain white matter
lesions on MRI after HBO,*. Furthermore,
a recent study by Wong et al. reported a
case of a patient who developed severe
neurological symptoms resembling Parkinsonism
eight weeks after CO poisoning, with MRI
findings consistent with hypoxic-ischaemic
encephalopathy. After 20 sessions of HBO,

at 20 ATA and intravenous methylprednisolone,
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the patient remarkably fully recovered and
was able to retumn to work without recurence®.
Similarly, Martini et al. reported successful
outcomes in two DNS patients who underwent
21 - 24 sessions of HBO, at 2.5 ATA alongside
anti-inflammatory drugs and rehabilitation,
though the effectiveness may have been
influenced by the use of adjunctive treatments
such as corticosteroids and acetylcysteine™.
Liao et al. study also found that early HBO,
significantly decreased the symptoms of
DNS in patients after being exposed to CO,
and the benefits of the treatment persisted
for a year following DNS diagnosis®.

To determine whether HBO, is an
effective treatment for DNS, larger studies
are needed. These studies should ideally
include controlled trials with larger sample

sizes to provide more reliable data.
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Abstract

Home-based palliative care for patients with terminal cancer is a crucial approach
that aims to promote quality of life during the final stage of illness. By providing care in a
familiar setting, it fosters a sense of psychological security and reduces anxiety. This type of
care focuses on alleviating suffering through a combination of methods, such as holistic care,
interdisciplinary teamwork, family-centered care, community support, and the integration
of medical treatment with palliative care. In order for this approach to be truly effective,
various management and support measures are crucial: offering education to families and
communities to address misunderstandings about discontinuing treatment, enhancing commmunication
skills among healthcare professionals in critical situations, distributing medical resources and
equipment to remote areas, involving communities and local agencies, and establishing
policies and health insurance systems that comprehensively support palliative care. These factors
collectively facilitate improved patient outcomes, ease the burden on families, and reduce
overcrowding in hospitals. However, there remain obstacles that warrant further attention,
including resource allocation, access to services, telehealth infrastructure, support systems,
and cooperation between the public and private sectors. By integrating efforts from multiple
stakeholders and conducting continuous evaluations, home-based palliative care can more

effectively achieve its goal of enhancing the quality of life for patients with terminal cancer.
Keywords: palliative care, home-based care, patients with terminal cancer
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