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Abstract
Frailty is a biopsychosocial syndrome characterized by changes in all physiological systems that are
age-related conditions and contribute to adverse health outcomes. This cross-sectional analytical study
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aimed to investigate the prevalence and risk factors
of frailty among people aged 50 years and over.
Sample groups are 356 people that aged 50 years
and over in Sakon Nakhon province. Data were
collected using a personal information form, social
support questionnaire, Thai Geriatric Depression,
Mini-Mental State examination, and the Tilburg
Frailty Indicator. Data analysis was performed using
Binary Logistic Regression Model showing the Odds
Ratio and 95% Confidence Interval.

The results showed that most of the participants
were female (72.19%). The average age was 63.92
+ 8.38 years, and 31.18% (95%Cl: 26.4, 36.0) were
detected as being frail. The factors predicted the
development of frailty syndrome, were age (OR = 2.367,
95%Cl 1.490 - 3.759, p <0.001), low level education
(OR = 4.267, 95%CI 2.339 - 7.784, p <0.001), chronic
medical condition (OR =3.086, 95%CI 1.870 - 5.091,
p <0.001), the number so medications used (OR =
2.026, 95%Cl 2.281 - 3.202, p = 0.003), the history
of fall during the last six mouth (OR = 2.153, 95%ClI
1.356 - 3.418, p = 0.001), insufficiency of income (OR
=1.649,95%CI 1.007 - 2.701, p = 0.047) low level of
social support (OR =1.632, 95%CI1.039 - 2564, p =
0.034), and cognitive impairment (OR =1.888,95%C]
1194 - 2986, p = 0.007).

This study indicates demographic factors. Health
status, economic, and psychosocial conditions are all
risk factors for frailty and lead to frailty among people
in pre-aging and elderly age. Therefore, monitoring
and managing these risk factors is important to
reduce adverse health outcomes in the future.

Keywords: Frailty, Risk factor, Sociodemographic
characteristics, Pre-aging, Older adults
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Abstract

This quasi-experimental study aimed to examine the effects of an electronic social support program on
3 - months Exclusive breastfeeding in first-time mothers. The sample comprised 42 first-time mothers who
gave birth and received postpartum care at Pho Prathap Chang Hospital and Pho Thale Hospital, Phichit
Province. Participant were assigned to an experimental group (n = 21) and a control group (n = 21) using
matched paring. The research instruments included a social support program for breastfeeding in first-time

mothers, a telephone follow-up record, a LINE application, a personal data questionnaire, and a breastfeeding
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questionnaire used a double-test method, resulting
in a reliability coefficient of 1. The experiment all
group was conducted and collected from December
2023 to October 2024. Descriptive statistics were
used to analyze the data. Fisher's Exact test

The study found a significant difference in the
rate of exclusive breastfeeding for 3 months between
the control and experimental groups (p < .05).

These finding suggest that midwives could apply
an electronic media - based social support programs
to promote breastfeeding among first-time mothers.

Keywords: Social support program, Electronic
media, Breastfeeding First-time mother
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. . A5UAMIVAYN (n = 21) ngUNAADY (n = 21)
ANVULAJUAIDLI - 5 - 5 p-value
IUIU Sauay IUIN Spuaz
21g () 3207
Median (IQR) 29.00 (6.04) 26.00 (6.00)
Min - Max 20.00 - 38.00 20.00 - 37.00
20-341 17 80.96 21 95.45
35 9l 4 19.04 1 455
SEAUAITANBN 1.000°
Useauanw 2 9.52 1 4.76
R HEY) 5 23.80 5 23.80
{synvaty/Uay. 8 38.10 9 42.86
anUieya /1. 3 14.29 3 14.29
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918N 7340
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gsnadIuen/ iy 5 23.81 4 19.05
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lildUsznaupbn 2 952 4 19.05
TInFEnYN 2 9.52 - -
sreldby/iBon 1.000°
fipgnd1 5,000 U 4 19.05 ) 23.81
5,000 - 10,000 un 3 14.28 2 9.52
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AguAIVAN (n = 21) ngUNAaDY (n = 21)

o Y

AWMUTNFUAIDL - » - » p-value

91U $pUAY 914U $pHaY

10,001 - 15,000 v 8 3810 6 28.57

15,001 - 20,000 v 4 19.05 5 23.81

1131 20,000 Un 2 9.52 3 14.29

S$HTIIA1N15A1AADA 1.000"

115au - - 1 4.8

2 \Ppu - - - -

3 hpu 7 3333 8 381

1100797 3 LFDL - - - -

lildamana 14 66.67 12 571
ANBMULATOUAT 317

WAen 8 3810 5 23.81

1818 13 6190 16 76.19
yﬂﬂa"?izs'wmﬁahmﬂgm .099°
YATAILUUNITAT

a4 7 33.33 4 19.05

afazangan 10 47.62 7 33.33

U150 3 14.29 4 19.05

g18/8n 1 476 5 23.81

Bl - - 1 4.76

“uELe: " = Mann-Whitney Test, ” = Chi-square Test, ” = Fisher’s Exact Test
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YATAILUNNNTADEINALT 3 RuINnAdInguAtANpE1eiidpd A meafiffisedy .05 Aguanelunisned 2

a15197 2 LWBUIABUSRTINTIALNYATAIEUULNTANDENUAYY 3 LHDUTENINNAZUAILANLALAGUNAADY (n = 42)

= . AguAIVAYN (n = 21) NgUNAaDY (n = 21)
NSLRYIUATAIDUNNITAT . - . y p-value
1IN 5DUaY MUIU SDYAY
LUHITAIDYINLFHYY 10 4762 18 8571 016"
UUNFY 7 33.33 3 14.29
LUHITAITIUA VBN NEN 4 19.05 - -

7 = Fisher's Exact Test

2Bl

N
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SNTINMTELIYATAIBUNNNTANDENFEY 3 RaugendInguAtuANAlRsUASWEILIan UG peedidad
52U .05 (p = .016) (M15197 2) WulUmuauudgiuiiseld

X
i
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Abstract

This one-group pretest-posttest quasi-experimental study aimed to investigate the effect of an oral health
literacy enhancement program on the prevention of gingivitis in ninth-grade students. A purposive sample of
57 students was recruited, and the intervention was implemented over a six-week period. Data were collected
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using a self-administered questionnaire, an oral
health literacy assessment, and the oral health
literacy enhancement program kit, which was
developed based on the six dimensions of the
Health Literacy Theory. A paired t-test was used for
data analysis, with a significance level set at 0.05.
Results: The majority of the participants were female
(66.1%), with an average age of 15 years. Before the
program, the students’ overall oral health literacy for
gingivitis prevention was at a low level. Following the
program, their oral health literacy scores increased
significantly across all dimensions (p < 0.001), with
the overall average score improving from a low to a
moderate level. Conclusion: The oral health literacy
enhancement program was effective in improving
oral health literacy and preventing gingivitis among
early adolescents. Recommendations: Future
applications should extend the program duration
to at least eight weeks and should include a
comparative study with a control group to more
clearly evaluate the program’s effectiveness.

Keywords: Oral Health Literacy, Gingivitis, Health
Literacy Program
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wazen (10O - 2.33)

aaudl 5 wuudsafindinsenisdndule
(Decision skill) vianUfuRdAuriuaguawinmsioediy
15ALHIDADALEY 91919% 7 T8 AZLUNLEN 35 AzLLK 1ay
LUUYUszfinianwaistduAI0 18 LU UNIn s dINY s e
A1 (Rating scale) wisann 5 s¥av (Huas Likert Scale
§uA annfige 1A U1unans sioy uasiosdige Tineue
AMswlasziurineensendulauae Best, 1977 wlanalay
AnAzuuuNAAWEY (Range) iuseduge (3.68 - 5.00)
una1s (2.34 - 3.67) wag 61 (10O - 2.33)

ADRA 6 WULYSTIINTNBEAISTANISAULD
(Self-management) duviuaguainiunisiaedy
T5AASDNDALED 1IN 7 AZLUULAN 35 AZLLUYL LAY LUY

YszlfiufianwaztJUAI 10 LU DUIATIEINY TN A1
(Rating scale) wuwean 5 seeu (Huee Likert Scale
leua Mﬂ'ﬁ'q@ 1A Y1unans Hoy LLasﬂas‘ﬁq@ Mfineudd
ASLUATLAVYIABENITIANITALLDNLDY Best, 1977
wlanalag@AnaziuuandIfidy (Range) tuszAugs
(3.68 - 5.00) 11uAa (234 - 3.67) Lazen (LOO - 2.33)

wasnefiafililunisnaany Ao TUsunsuaaasy
ANMUTDUSFIUTUAFIAW TIRALILIAUNIAAN W]
ANUTDUSAUFDAIN 6 fu! Biauglasfiuddpsiudy
TiumyaansTuALiisY duiumsidussoznm 6 dand
U 6 Aanssunadn lasfisnyazdynnsinn1ssaus
muAInssUNER Fadl

Aenssudl 1 Folagviu irledlasAulsanian
ey (Auanusanuiile) sspznan 1 2l Aanssu
msmﬂﬁmmiﬁlmﬁumm@ 91017 ANTSABI LaTAS
fasfulsaminnsdniay msudssilufignisnsaudnisle
UsenBULLAELRNEITUSENDUNTHDL

Aenssudi 2 Fanldazelstidanaiy (i
A5AnFuTa)sEazal 30 WPl A9NTTUUSSEILNNTES
nadanlunisidanldudnisuazn1siinnuana e
FUTUAFUATN FLATIEANAR/HaLTY

Aenssudi 3 Humodula (FIRAITIRAITAULDN)
sroznan 1571 aBamsudseiiufignislaslilunaiiy
nstilnuiailu wagitnsnsraguaingpendismauas

Aenssudl 4 AuLALINAeTaYUA (Funsiinde
fiaya) svuznan 1 2lus Anvinweasdudutioyatinngs
NABUNBDSIIALAZATATIFFDUUARTDYAFIUTIUA-
quAWiiLEadn

Aenssufi 5 wytisuduuuuEgiauile (F1u
Fnwen1589a19) szuzan 1 ialus AanssunguuanLan
Daymgunwtasnuaznstiadednuduiunguniw
LLIN§UAL 5 - 6 AN

Aanssudi 6 winyalnifintians (dunis
Swihviude) szuzan 30 Wil AsnssumuinweAns
woALeipyatIaITALRasTayafiiFeda Ag
seispudisuinffe dyaindosie o uanwmile
NAnuDYszfinaNusauSFuTunguAwAlT IuAse
fofanandnuds Tuswasudseldusziindsednina
TerINNA1TALERANSTH (Formative Evaluation)Lﬁa
fneuwmuinsuaainsunluusazdiulayianie g
TNYAzBYABLATILAIEMSUsEuNaTwRanTsH Taa (s
szylilumaBuiemsaniiinfanssy

ATATINTDUANAINIATDNED
AUASeLBeLiiana (Content Validity) ®1uANS
YszifiuangiByanisy 3 vivu (@A 10C (Index of Item-
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Y

Objective Congruence) wn1ny 0.9 AuLdasu
(Reliability) asnaaaULAsHelinlagASI L LNAFDY
TWnaaasld (Try out) ldArAaFasiu Cronbach’s alpha

WAy 0.9

AsLAVsIVSINTiDYA
1. ﬁ’umaumsm%ymmsw"ﬁﬁﬂﬁﬂLﬁumsmuﬁu
ADUNTITUDDHYIALATAITUTTAINIIN sedi
11 MsupauanaLazlsEa L §I9udnvimnileds
NMNINYINY A1TENSITUFVRTUST 9 TRRUaTI851H
WavsayanalumsAnuiuilunsiiiduuaznayane
Tumsifiusiusiudoya naudarhmlsdauaanusiude
wazvpayanaAvioyafuRufilunsifuioyaide
12 msyseauanuiumihienu fidsfadadszanuany
Augguipnsisuien Agaudy LLamgﬁszﬁwﬁuum
Tsufpuitesyiasifuiayaide wipuauasinguseaed
FYAZIBYALDINTAN BB UALIENNTIALTIVTIND DA
1.3 AstesuuLA5nedln ﬁjﬁa‘?mm%ﬂmﬂ‘?mﬁauaz
Fangunseifisudulumsifununuioyaisy dud
131 gfamsiSuusifiniasuasnannusansdy
uaguInsUiuumisdadidnnsafing (E-book)
1.3.2 wussiinanusa U uiNaAgua W (Pre-
test Lay Post-test)
13.3 ?iamiL%img”uaz’iﬁiaﬂizﬂa’umiaau
1.3.4 lunauiazaUnselanse
2. fuAEHATISANARATS
2.1 AsBuasuazypanudupey §Asuiiwungy
9219 e Lazuuzing wipuvE wasngazdynuas
wassuansAMuiuaL Taaldsunisupnnaiiiyady
AnusauiinlunsAnudsvanndiinsinidy Avinddns
yaenguAing1lagnIsilalanaldngudingicuas
Junasaeniagunulagypusssudnaiuilani foaedy
wazindulafouinsiumsisunsoufuasasiniafdu
22 msiiuayanaumsnaans ALHENMSIAYTILTIN
fiayalasfinfisuuazyaainsiunaisnsaguluiudiisy
qumjmGT’;aEJ'NZG?‘%’Umm@usam?ﬁﬁﬁaﬂmﬂ@ﬁﬂmsmmu
AgrinpLazBufacnLinsaunsITewa ingusinge
ADULUUUTLTUAILAULDS ﬁyLm’S’mqﬂszmﬁLLazLﬁam
Upen53suAse ad1ennuilalunsae sz
Tagltnanlunsaauiuudseifindszans 15 - 20 w1
foAu dempunuuysafiufilsasuuluiudisnnasadig
15229A FnTnguasysIil
2.3 mamfnfanssuneans efiumsenullsinsu
FNETIANUTIVS FNTIAgIAIW Fail 1) FUansid 1
Aanssufl 1unesing, susuiayanaunaansllusiasue
LAZA TUSHATI (Reanssudi 2-5),2) §aHa 2 yALUsLATU

Fanssufi 6 - 7) waz 3) e 6 Aenssudl 8 ASLAU
Toyanaensnaa e

1) Aanssuf 1 AenssuuuzEaga dumnmsazans
waRngsy wazMsiiususudayanauldsulysunsulay
WuuuUseiunausyu (Pre-test)

2) Aenssud 2 Julagiu inlellasAulsamion-
dnay Asnssuusseelinnusuaznisiiasiulsanian
SnEUTiEeIAlaUsnaLLAZOAFSUSTADUMSHR DM
Aenfuame 91 Msshwuazasiasiulsamian-
DALEY L%yug’ﬁ%mil,l,ﬂiﬁﬁf\luﬁgﬂi% AenssufiThansUsadiuna
Taelfuvunaanuaius (Pre-test/Post-test) Aauuay
niuinsinfanssy Wataszduanuihlalufifidiuany
sAuila (Knowledge Dimension)

3) Aanssufi 3 18anlagrelsiidannsia Aanssu
V55818198579 sdenlunsidanliuinisiaznisiann
HARS AR uTunguaInluasiasdulsawmiandniay
AeszAnafinaiy nasenturinsUssiuinsenis
sindulaanaaiunselnans laslinguéingralnaen
aaARAaduAdiy 3 sllaudilinaualunisidan
Wotanafif@urinee (Skill Dimension) Tusinwenis
dndula

4) Aanssudl 4 Numpdala aB3anansudsaily
ign3slanliluinailu Tnufeily wazisansnsiaguaw
yoshnmpauiee fulvidnispusnninanSnisnisuyseily
ﬁgﬂ%%LLamamﬁ\ﬁaTﬁﬁﬂ Boudi wiseHugnis Usuiliuma
Tagldnmssunawg@ngsu (Observation Checklist) vaue
figngsuasanisulseiudulaing Wodsziinaiy
gﬂﬁmummmma:ﬂy’umau WiaTanadfdungfnssy
(Behavioral Dimension)

5) Aenssufl 5 auiAs Widsiaya saAny
dhlatayavsseglinnusuasinrinweasiuduioya
1181591 BUINBSLIALAEAITATIFEDUUNAITDYA
furuaguamwinnsiioeiulsariansnay a15aisas
ﬁuﬁmma‘qﬁmﬂauuﬁumaﬁﬂmi@sa%myLma'\a‘*?imum
fayafiuniBofis wazviinisUszfiuauauisalunis
Annspeuwrasipyaguaw lasAmuaiitalidniiou
FuAuvudumaesideundlrldinifanidaniniuledla
winfatiafign wipussuumanalsna o TANANA
suvinwe (Skill Dimension) inweA1sAnnspelipya

6) Aanssudi 6 nylisyduuuuLagIRDRT
Walnninwenisdanslifayatinaisuazaisilay
Aanssunguuaniadamauaingaenueenuioeasns
E’Jﬂﬁﬁﬁﬂmmﬁmﬁumgjumwﬁumsﬁmﬁﬂiﬂm'ﬁaﬂé’ﬂLa‘u
WeNgNAE 5 - 6 AN YMSUsTuinYEA15E A5 INg
yYaAa KIaua1inAanssudunansalilardseiinaiy
anunsalunsupnaieriunenueg mﬁuﬂﬂﬁu Ay
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madeiauiiAgaiineluszninefanssunguiiio ianadia
dusinwe (Skill Dimension) FinweAsEDaIs

7) Aanssufl 7 \dngalnaifindiaans e
winweluasugauyeiioyatiiaisainunasinyad
YBednld vssEIuASIezRSsufisuiaATa IRy
ﬁauﬁ%ﬂﬁﬁﬁmw%a?ﬁu%msﬁmﬁumaqvmwiumsﬂmﬁu
lsawdansniauanunasdoyasiee Useliuvinwensia
Annwidalaven Tagisuiiauslavanniniorigua
gae11n wWu 3ale Feiud Widnsouinszaintoyadiy
Taduipifiaade daulaidunisnandsiafiuae uasdnau
laBansolimszinale Woianafifduvinwe (Skil
Dimension) finseA1SAA3LATIZAED

8) Aenssufl 8 AsIAviisyanaINITNAADI
Wusiusiudayandeldsulusiasulasliuudsaiungs
By (Post - test) Tudansifl 6 lag3duynsiiusiusiu
LUUUTZEULATATIEDUANNY A DIFNY T UL
Uszifiunnaty udnhuvudsafiuludninnsinemes

fayadaly

A5ILAsILRTIDYA

MIlATEAlDaRmaNBaLITEIING Usenaudiy
e 1y Aaun IUAlESUNAGUAATDY Fanuensendy
gjpdufuunasasluilagifu Anudnisiinsuuinng
unaUinSUUEAITNITINANSTY YARATIWIlUSUDSAS
anSarsshmineiuia Jeriguaiwdasiinluilagiu
TroldaffBanssonnidun sovas drudoaunnnsgy
AuRdy uazliadid Paired t-test AnuaAmMAFDUTY
Sdayfiszdv 0.05 WipdiaseriUfunIfisuseiuausoUS
furiumguamlunsioeiulsawmiansniauiauuanas
ASWRIN LU LATU

Wan1sAn®e (Results)

AnANMENINYsEEINT WU NguAIRETdAd
WNAAEDNUNAAINWAENY (SPLAE 56.1) mﬁqm?ig 147 9
(éamﬁmmummsgm 0.5) lawdiuinaoy 15 T
(3auaz 70.2) Lﬁauﬁﬂ%mmﬁuﬁaﬂwauwwws (Sppaz 98.3)
LagAAUIATEA WL UENTDY (3DEAT 1.8) ANTWIATHEA
wazdea dnispudmlnaldsuiuaindunasae 50-100
UIMADIN (SPEar 68.4) 5898 FHSUNEAT1 50 VN
fotu $owaz 29.8) Tududiwasidy 1in Beuaduag iy
Wmm’maﬁq@ (Sayaz 49.1) sp9a9NIFYA LD (SDYAY
24.6) LazAny1y (39882 14) @Ua1e U ANSLTNaIUSANS
AuANssH ANNATLNTISUUENNTFUAINE DN NY
JiinEpudulna) lUwuriun uwngniariunyaainsie
:ﬁi’ﬂfgmt,ﬂumﬂﬂ%ﬂ ($anay 64.9) vausfidyas 316 WAy
dwuriuayaa1ng aaudliusansilivsasniige

=

A Tseweuna (398ar 56.2) sp9adu1AnAalntansy
(SDyaz 22.8)

AfwlUsyusasdminailuneud (Sauaz 80.7) &ns

wALlTIWENASUASFUAWEUA (3w 211)

assavuasilaniguaiwyasdn dnisaudiulnad
AnSvanuUseiuguaiweiiunii (Sppaz 82.5) 59980

o))

pENST1918A15 (3DEaL 17.5) NuAIDE 199 1IN 35 AN

v

praz 61.4) Aamauaiwyaein lasdeyniAinuuin

—

ﬁqmﬁa Auuuueiu (Sapaz 35.1) 5989 A LiDADDA
veuzseiln ($puaz 35.1) ndulin ($pway 33.3) way
WMIDNBALED (Sayas 14) @udey

NAMSSEUTBUSEAUANNTDUSAUTINAFUA W
lunrsdasdulsaninndniaunasngudlntnenan
wagnasn1slasulusuasue wudn

ApuldAsulUsunsY nquFIpgeliseduANUTDUZ AL
vuaguamluioeiulsamiandaay dunisihfedoya
saulnajanusausaglusedvliunaty Andusouas
649 fuanusanuinla daulnajpglusziuei Aady
$p8az 43.9 druvinweansiaans Sadusauiayly
sefvUInnane Andusenaz 52.6 d1uAsivinviude
daulnajanusausaylussduliunate Andusouas
63.2 drunrsdaduladandjuafissduainusovs
J1unane Aadusayaz 66.7 LaFIUAITIANITANLDY
seAuANUTausagtuszAulInnae Aadusagas 59.7
WAZAMUITBUSAINTUAFUATNTIN dulnaidsedy
anusousagluseiue Andusoyaz 84.2

naalAsulUsAT WUl nguFIng1edisEAuAIY
sausAuriungumindasinlsamdansniauludiuns
ndedaya daulnajfinnusausayluszduiunans
Antdusasaz 719 duanusanudiile Gszduaiy
sausaglussedvunate Aadusavay 474 duvinue
A1580a1s daulnajayluadnusausseduUiunans
Anduspyaz 719 dumsiiviiiude fszduanusaus
agluszdvunane Aadusovaz 68.4 dunsdndula
WWonUFUR diulnaifianusausagluszdutinnais
Andusdya 77.2 UazdunNTIANTALLDY H5EauaAdNu
59Uy luseAuUINna $aEaz 59.7 ANMUTBUSAIL
MuAFuAIWsIL Wudl dulnaianusausaylussdu
Yunane Aadusosaz 719 (aviasisuuifisy
AMUTDUFANUTIUAFIAINTIN Wud nasnslAsUTYsiLAsw
AguAlngelsEAuANUTaUTAINTIUAguA1W I DAY
TsAmInndnaugendnAaunsiAsuTUTwATUY AaLanS
Tumsefi 1
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A151971 1 FUIULALSDEATIDINFUAIDLNTUAMIUTEAUANUTDUSAUTNAFuA W TINAsT aeAulsAmInnSaLaUD
ARUFAIDENN FIUUATIBAIULAZAINTIN ADULAznaIsiAsUTYswATLY (n = 57)

SEAY
AMUSDUSATRNHUATUAIN .
o o GA Yrunansg #1
U ($28a3) U ($91ag) U ($981a3)
1. dunnsiinfieiiaya
AnunslasulUsLAsy 1 37 19
(1.8) (64.9) (33.3)
$1d9n15(AsUIUsLLASY 13 41 3
(22.8) (r1.9) (5.3)
2. fuanug anudale
ApuAslAsuTUsATY 20 12 25
(35.]) (211 (43.8)
waenslasulUsasy 12 27 18
(21.1) (47.4) (31.6)
3. duRnwensaaans
ApuAslAsUTUSLLATY 3 30 24
(5.3) (52.6) (421)
$1d9n15(AsuIUsLLATY 9 41 7
(15.8) (71.9) (12.3)
4. drumsiivinviuda
ApuAslAsuTUshATY 1 36 20
(1.8) (63.2) (351
1d9n15(AsulIUsLLATY 14 39 4
(24.6) (68.4) (r.0)
5. grunisandulaiandfin
AnunslasulUsLAsy 1 38 18
(1.8) (66.7) (31.6)
naenslasulusasy 1 44 2
(19.3) (r7.2) (3.5)
6. AIUNTIANISAULDY
ApuAslAsuTUs ATy 4 28 25
(r.0) (491) (43.9)
waanslasulUsasu 19 34 4
(33.3) (59.7) (r.0)
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AMAUTDUFATUTIUAFUAIN

AU

a9 Urunans @i
U ($28aY) U (5aag) U ($28aY)
AMATDUFANUTIVAFIAINTIN
Apunslasulusinsu 0 9 48
(15.8) (84.2)
nasn1slasuldsinsy 4 41 12
(r.0) (r1.9) (21.1)

a15197 2 Aziuniy dudgauunasutaznsidsuulatwasrnusausiuiunguanlunisilasdiulsamian
SALFUADULAzNAINSIFTUTYTUATUIDINGUAIDEN MUUATIHAILLAZAINTIN (N = 57)

Apulasuluswunsu naalasuluswnsy
ANANTDUFANRNUAFUNTN — — Astlaguulas

X S.D. X S.D.
1 msidhiedoya 18.0 41 224 36 | N iuiy
2. anwg anula 9.4 29 9.7 2.3 ﬁ WRT
3. YinweAsEaas 15.0 37 191 37 ﬁ WRuT
4. msdivhvide 123 3.4 166 34 | NE iy
5. msinduladnnU{ia 176 41 22.6 4.2 R
6. NFIANNTAULDY 174 4.8 23.2 4.7 ﬁ WA
AMAUTDUFANRTIUAFIAIN 59U 6 AU 89.6 16.2 113.9 152 | SH iy

91AAN5197 2 Wud AfuIgfinziuueisaNuTaUsANTunguAnindasinlsawlandniaundensiasuluswasuy
gendasunsldsulysunsualunadi

AsunslAsuTYswAsHY Tudunsdfediaya (X =18.0,S.D. = 4.1), FuANg AMainle (X =94, SD. = 29), #1u
Wnwensdaans (X = 15.0, S.D. = 3.7), @?mmiiLmﬁuﬁa (X =123, SD. = 3.4), frunsenguladanufus (X = 176,
S.D. = 4.1), FUAISTAAISAUDS (X = 174, SD. = 4.8) LAZANMNTDUANUAUAFIAINTIN 6 AU (X = 89.6,SD. =162

naensldsulusuasualudiunisdndsiiya (X =224 SD.=36), AuANUg ANale (X =97.S.D. = 2.3), #1u
Wnwen1sdaas (X = 191, S.D. = 3.7), @?mmsgﬁ,mﬁ’u% (X =16.6,SD. = 3.4), frunsanguladanUfus (X = 226,
S.D. = 4.2), #1UAIANITALEY (X = 23.2, SD. = 4.7) LAZAINTDUTAUUAFUAIWGIN 6 AU (X = 1139, SD. = 15.2)

J Chulabhorn Royal Acad. 2026; 8(2): 119-130 126



A15199 3 wansipufisuazuunedanusausauuaguawinilasiulsardansniaunsuiaznaeldsulusuasy
U29NFUAIDEN (n = 57)

_ std 95% Confidence
faas X S.D. Mean L Interval of the t df p-value
Deviation .
Difference
Aou 896 162 _
24.4 12.4 21199277 149 57 <.001*

UGN 1139 15.2

* pungde DdpdAgyneadiaf p<0.05

ALLULRAYAMUTBUSANTIUAguA WADNIASUIUSUATLY (X = 89.6, S.D. = 16.2) waznaensldsulusinsu
(X = 1139, SD. = 15.2) uazHanmsiipuifisuasuundy anusaufiuriunguawluiaesiulsamisnsniauunengy

FiaE1e wud navsiasuldsunsuagenAeuldsulysinsuagefidfuddaynieadififissdu 0.05 (p-value <.001)
AaLameluaTIen 3

2AUs1ema (Discussion)

nams3suuansifiuilsunsufissansnansadnian FalimeusainunuazIuuANLTIUSFUTLAgININ
AiRnTusgreiiiuddymeadfmiiu uddeldsumsaiuayuanananmsusziinseninianssudadiy 1wy Wamans
ﬁmmwﬁmmLﬁﬂiaﬁLﬁmﬁuﬁu A9AAADIAUNANISNAEDUYBY (Pre - test/Post - test) TuRanssudi 2 fisia 1SyuaIulng
fanuilasadlsamiansniauinniy Tuwannnsdunsdanmsauies Winldiaannsiinigouansamsaisnis
wissituldagnegadnsmuinarimnmsdunalufanssud 4 meUsafiunainannnarsfiisdusuldinlysinsunaiae
madsuasldaseialianuinlauasinusnsuos

HANISANITiFAAdIRUNLAT DT iR aiStuazaae? Fiwud P9y dIUYAAALALANUTDUSAUTUAFUA TN
fianuduiusAuwg AnssumaguagunIwyan uazadined suzpie uaaediiFudamaiuiuuesanusaudmuguan
NnAszAu AR uAndensiinsTsunsy sennfisanandaafiusswed umis? uazdunsd ogifvsina® fiwy
IlusunsuguAnmaIsaRRUANNTIUSILAzANUSEIUTuAguA WK Dl sEANEAW Feasineliinanusousiiy
FUAWIANUFURUSUNAEWSIFUAMN LazATWaIU9AT SN UBIANLTIUSALgTA WA g s iiuTuyes
HAEWEMGUAWAILLIN ANUTUSEugTA TN FsanuasaTunsidsy, venaninla uasliteyaludnwes
fidaiasunazsnu Bdsgunniia Seanmnsainlaldinduanuaansalumsufifaudumssiusen Buuldfionduanug

'
¥a o

LAZA15ATEUATEINABEAILA1TEuB DA TEn AT TNTuSUN S uguAwALAnssAu Fusulaealunsasieasy
quAWe Nutbeam’s fiaftnpinanusousdugunmidunadnsitaldvasmsigudnm wasdudfousmminenns
sfaasuguAnAUMsUSUIAsungfinssu Tasanuduasinueiigeiuazaiuayuanududaszuazasiasusina
dauyanalunsdadulafiAsafoeiuguanlseansuanaslUsunsuinanAsoanuufinsauAauesALsEABUANN
sUSAIUFUAMTS 6 DIAYTEADUAINULIAAEADIFUAAMY NSTUIUANSIANNSISENIATIUsEANEW MslEFauas
Aanssuiinainyany saufensuinlinguenagedidiusiuiazmsinufifiage aghelsAienu namsAnwldaaaadoediy
SUBWS AR, LaWA Lauiule wavamny naufuazaae’ vanansassusldananuusndisiuinunssasnisiana
TapamAdudanauiumsianadwsmeaaiinfiiiugUsssu wu msanaswsnugaunss luaefinsfnwessiyasiuns
FouszAnsualumsasiaasy anusausdmuriungunw Faduiladudeduiid fafanilugmsasuudamainssuuas
nadwsTgunIwlnssyzansialy

HansAnmaEaNIANI AsWanTdsunsuauasuANNTaUSITNTuAguA W  Avsduasuldnguéiageding
ihBadpyagua uazuinsgunw fianus anuiila uasvinwzasioas saudmstinnuaunsaluidonunasiioya $15ms
TumsdumiayafsadumsUfiiaulumsguaguaintesn uazasasauisyananaisunasauisyaiinnuiode
aushangmsiianug anuihlafigadasafsnfumsguaguamgnsa wazfinnuaunsalunsasansTagnsyn 51w oy
suansadeas waliuinliyanaduinle uazsausuisyaiisidumsfofauisfumseuagunwrasin
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unasd (Conclusion)

msAnwAsel waasliFudalssansnavadlusungy
sasuANUTaUsAuTiuagunnlumsadulsamian
snway Taenaensihsiulusiasuy ngudipgednzuy
ANTAUS IR NT Uil fuddeuneadid wazsedy
anusauslagsauliiaunanseiuandusziuiunans
vieil DedUsznpUATWaINNS [HLA NMsdanIsaues s
swhviuds uazmisuindsiaya Feazvionlifindaany
dn§auaslisunsulunisiaduaseinueBaufifnas
madaFulafiminzau fodunuiisanadasiuumnaniin
AusausAuguawiiuaduiugiuddayfiviilug
WaANSTUAISALAFUAWEDIATIgARDY Lipeaniu
nalnfitaeiyamaiinnuaansalumsUsadiuaz fonly

'
o =

foyalionsdnnsguawusanLadagnefidseinsaw

119917 AUDIN15INY

asEnmfddadidalunarsUssiuddey Ao
1) seaznanunsen iumsuazMsasTRLATTas e TauE
srpznanlunisyiAanssulianusdeldiisanasdanis
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Abstract

This cross-sectional study aimed to assess health
literacy levels and alcohol consumption behaviors,
and to analyze the influence of health literacy on
alcohol use among the working-age population
(aged 15-59 years) in Kaeo Saen Subdistrict, Na Bon
District, Nakhon Si Thammarat Province. The sample
consisted of 215 individuals selected through simple
random sampling via a non-replacement lottery
method. The research instruments included a health
literacy assessment for alcohol consumers-validated
with a Cronbach’s alpha coefficient of 0.82-and the
Alcohol Use Disorders Identification Test (AUDIT)
developed by the World Health Organization. Data
were analyzed using descriptive statistics, including
frequency, percentage, mean, standard deviation,
minimum, and maximum values , as well as stepwise
multiple regression analysis.

The results revealed that a combined 67.44% of
alcohol consumers had inadequate or problematic
health literacy levels, while only 21.86% and 10.70%
reached sufficient and excellent levels, respectively.
Regarding consumption behavior, the majority were
classified as hazardous drinkers (65.12%), followed
by low-risk drinkers (18.60%), while harmful and
dependent drinkers accounted for 12.56% and 3.72%,
respectively. The regression model was statistically
significant (F = 173.364, p < 0.001), accounting for
62.10% of the variance in alcohol consumption
behavior (R? = 0.621). Decision-making and inquiry
skills were found to have a significant negative
correlation with alcohol consumption, indicating that
higher proficiency in these skills leads to reduced
alcohol use; decision-making skill was the most
influential factor. It is recommended that health
literacy be enhanced, particularly in decision-making
and inquiry skills. Strategies should include
developing easy-to-understand health media,
creating environments that discourage drinking, and
providing holistic therapy for harmful drinkers. In
conclusion, strengthening individual skills alongside
community-based surveillance and policy support will

help reduce risky drinking and its long-term impacts.

Keywords: Health Literacy, Alcohol Consumption,
Working-Age Population
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1. wwe
it 106 4930
N 109 50.70

2. 918
15-251 26 12.09
-35% 32 14.88
36-451 68 3163
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15ALUIAIY 8 3.72
Tsaanudulafings 32 14.88
Tsaluiulunanadnng 4 1.86
B 11 512

5. u'mmem'a'Lii'ls"iei’mgmi'r;m'a'ﬂ'rmg"l,ﬁmﬁ’viﬂwmnm'sﬁum%mﬁmmaﬂaaaé

Auladupetaganu 1 512
&oB.8nnsafing 74 34.42
YAAIATANSITEGY 73 3395
LOAES/ SRR Y LLNS 19 8.84
&p3feni 38 17.67

sduANusufdugunmiugdueindunoanasad

SERUANUTDUSFINgINWIBRNLASDeRuURAnDTR ARy TustA D liinD e $D8AY 34.42 uasiiflaym $ouaz 33.02
vasdinglusziuwaifius $puaz 2186 uazfibynsonay 10.70 s1uvinwewydn vinwemsiindeglussdonaifiu Sovaz
40.47 59989 iwp1HiDe $auay 30.69 fiflaymn fouar 16.28 wazflbyu $puaz 12.56 vinwemsiinlangluszdumaiiys
$puay 37.21 liw ips $puaz 32.56 fiflaym $auay 17.21 uazhdou Sava 13.02 nwensianiuaglusydulaing s
$puaz 38.61 WaLfiasaray 28.37 Illaym $puaz 18.60 LasAiuusdayas 14.42 vinwensiindulanglussduna o esagas
37.67 liwpfine $pwaz 33.02 flaym $puaz 17.21 uavAifuy $uaz 12.09 uasvinwzmssh W lag luseduwa s esonay
37.21 ldwaiiys spwaz 35.35 fiflayni spwaz 19.07 wazdifun $puay 8.37 (AN5197 2)
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P STAUANUTDUTAUFUNINW
AUTDUFATNFUA N I WDLWE fgunn lsiwainee
1. YinweANsLEN 27 (12.56) 87 (40.47) 35 (16.28) 66 (30.69)
2. vinwgnsiinta 28 (13.02) 80 (37.21) 37 (17.21) 70 (32.56)
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4. inwensanaula 26 (12.09) 81 (37.67) 37 (17.21) 71 (33.02)
5. finwensi (WTE 18 (8.37) 80 (37.21) 41 (19.07) 76 (35.35)

359U 23 (10.70) 47 (21.86) 71(33.02) T4 (34.42)

STAUNEANTTUNISAULASDIANLLDANDIDE
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faus b SE, Beta t p-value
1. finwensisany -1.255 0.269 -0.341 -4.671 <0.001
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A1AeTl 19.94 ; SE, + 0.503
R=0.788;R?2=0.621; F=173.364 ; p - value < 0.001

Tagannsaasradusunsiugdasiunfviazazuuuanasyulddesn (Ui
aun1sweInsallugUazuuuAy
Y, = 19.94 - 1255, = 2.097

aunsWEInsollugUAsIUNIIASTIN
Z =-0.3417Z. - 0.485'2(

y (Vinweasisanu)

yinwensisany

vinwensaadula)
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Abstract

Background: Cardiopulmonary examination is a critical assessment requiring careful attention to establish
applicable nursing diagnosis(es). This study aimed to create and develop an innovative model for training in
heart and lung auscultation, including testing the effectiveness of the innovation created. Methods: There
were three phases: 1) studying the need(s) for the model conducted through a focus group discussion with
nine people involved in teaching and learning and six of third and fourth-year nursing students per year;
2) creating and developing the model then trying out it by the groups of fourth-year nursing students and
newly graduated professional nurses, 30 persons per group; and 3) proving the effectiveness of the model

through 57 third-year nursing students. The instruments consisted of semi-structured focus group questions,
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a qualification assessment form, and an innovation
effectiveness assessment form. The quality of the
tools was examined by three experts. The content
validity index of the tool set was 1.00, the reliability of
a qualification assessment form, and an innovation
effectiveness assessment form was 0.83 and 0.87
respectively. Descriptive statistics were employed
for quantitative data analysis; content analysis was
also applied for qualitative data interpretation.
Results: The innovative model was an upper half-
body, life-sized human-like mannequin. Its shape
and ribs were simulated with hard plastic and
were covered by natural rubber prepared from the
foaming process. The sound system was connected
with a built-in speaker for listening to heart and
lung sounds, and narration. Trial results evaluated
by nursing students and newly nurses showed good
overall characteristics with an average score at 4.49
(SD.57) and 4.48 (SD.58), respectively. The overall
effectiveness of the model was a very good level
with an average score at 4.59 (SD.54). Conclusion:
This innovation is easy and convenient to apply as
well as meets the needs of the users.

Keywords: Innovation, Model, Heart and lung
examination, Natural rubber
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Abstract
The golden apple snail (Pomacea canaliculata Lamarck) has been recognized as an invasive species
causing ecological damage, agricultural losses, and public health concerns. It has been identified as an
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intermediate host of Angiostrongylus cantonensis.
Traditional eradication methods, such as physical
and biological control, have been reported but
found to be less effective. Chemical molluscicides
have been popular in most farmers due to their
quick and highly effectiveness but they can
cause adverse effects on environment and human
health. To reduce chemical residues, and be
environmentally friendly without affecting human
health, using plant extracts with molluscicidal
properties an alternative for controlling golden
apple snails. According to previous studies, the crude
extract of soapberry (Sapindus rarak) fruits have
shown the molluscicidal effects due to the active
compound saponin. However, its toxicity to other
aquatic animals has not been extensively studied.
Therefore, this study aimed to investigate the
molluscicidal activity of the soapberry pericarp
crude extract on golden apple snails and its
toxicity on Nile tilapia (Oreochromis niloticus).
The results revealed that the soapberry pericarp
crude extract effectively eliminated golden apple
snails and exhibited toxicity toward Nile tilapia. At
a concentration of 25 ppm, the extract caused 50%
mortality of golden apple snails within 24 hours
and 100% mortality of Nile tilapia within 48 hours.
At a concentration 50 ppm, it led to 90% mortality
of the snails within 72 hours and 100% mortality of
Nile tilapia within 24 hours. These findings shown
could be applied to control the invasive snails in
various aquaculture settings such as fish ponds,
shrimp ponds, or nurseries for other aquatic
animals. However, the tolerance and the adaptability
of aquatic animals under different environmental
conditions may vary. Therefore, when applying this
extract to different aquatic species, further studies
on appropriate concentrations, usage guidelines,
and other influencing factors are recommended.

Keywords: Biopesticide, Integrated pest management,
Aquatic toxicity, Saponin
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WS YUETEAALAYILUA DANANZAR ANLINUA THazIBA
FahmiTauiesuna 200 Ast na&sAsiu lELWYUDE 95 %
Fmau 350 wa. uiiisliiaamaideadunan 48 vu.
150982 ANINIU1e HEIAR U STELRANaTRdaDARIY
Lﬂ%aﬂ‘izmﬂﬁﬁy@’]ﬂ’]ﬂ (Rotary evaporator) A8
Souazupeasaia (% yield) Al hasadafuluaa
Fxmindunszmwwsaydifintlaeiuuas usludiiunamad
4 pernwalBua #9p151981509Ag M5 TN Faeia3as HPLC
fidsinnsasdenauasingsunmy AsAnenFaRsnSLHNE
ASTNTINEFITUHY

msﬁmsmméiumsei'mayma%lnmm'saﬁ’ﬂmﬂ
WaaananeAIf A1y Tuasulvinaundnnisues
WHO (1965)2° Tagirg1saniangiuaniddnnnaus@i-
famgiFaansdnuihngu 4 enuduii I8 25, 50, 75 uaz
150 ppm Wafnwanuduiuiivih nouwesnaluiog
YAUFN5 laguiensnaaseesntdy 5 ngu Usenaudae
A159ARNLUEDANANZANRANYANULTNTUFIN 9 4 nau
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wazngueanaunaaulaslHiUaWnaNnAassu e TlilumMsmaasuianfuimdnnadi wazinsmeans
Aguar 10 61 vAsneansanuiiuiuag 3 7 ﬁwmsw@ami@ﬂﬁmayma%ﬁwaﬂu@”maa\mm@ 25 x 40 x 25 L BuFLung
a5 8ms SaUSunamandiausiniasae DO meter warindanudunse - d1e @aeiadns pH-meter U5Em HACH
(HQd Portable Meter 31 HQ 40d), USA. ’?@qmmﬁﬁwﬁmmaﬁmﬁma% Yape ranUsuanwuazia8ud Mntumee
ssafnANuiueng 0 a9l FunRsnansay weRnssupwmesesHAFsUssadRANuiuiusng o wu lindeud
liuwkpdufiawinge eye stalk uauﬁqagﬁuﬁuuauﬂfimﬁw UDURYYIDY ﬂ@mﬂ%muﬁmgﬁﬁumuuz Juinwanis
NAaDITiA 24, 48 way 72 5.

asnagsuaRmuRsasdatfia manaasuanuduivdsdniilasligauariia funsuivszandain
miﬁﬂwwawmwﬂéﬁuammz (2539)2 wazyimunannisues OECD guide No. 203 (2019)% gjﬂﬁmﬁaﬁzﬁ”lums
NAapafiTugnaniuimIziusUan Yauuinaundialazaueueedda Tunsneaassilivaiidasuianiie
30 - 40 113l 817 75 - 85 1y, ¥iimsnesavanudufisluannsfsadunsnasaugnaiunsdnesisas Inguienmsmaass
panLdu 2 ngu ﬂizﬂauﬁ’mﬂajm@ami@ﬂLﬁaﬂmsaf“fmmﬂLﬂﬁaﬂwamﬁwﬁmwmwLﬁmﬁuﬁﬁﬂﬁmﬁLva%"mﬂuﬁaﬂ
UjiiAnssasaz 50 uazipsar 90 uaznumuaunaaulasiiidasannaasiu vinasnaandlaslignuaiadmam
anutiutiuas 10 §1 vnmsnaassanaiiuiuas 3 9 Tasshgauaifiansaslugnaasewunm 25 x 40 x 25 ufiuns i
5 805 MARURYAFISERAAMULTLTLsNS 5 a9lt) Funasnsasay Tufinuanisnaaseiivnan 24, 48 way 72 By,

asIiasihiinya TsziiyasnsInIsaenanwesfiuaAfALBwssaun AeaY $puar F1As1eRERsIANSAY
WoULR3TRYay 50 warspuaz 90 (LC50, LC90) nasduiaansafanuumnannnauzifanudiuadd Regression
(Probit analysis) A1auLdasiu 95% (p < 0.05)

95uss5u3sy MAilldhunmsAnsanasussTunATsMndinnuasEassuMsiAuguansaIiunHada
NAADIRDATANAUNUMBNEEFAST AT ansIIASoN URINedoufing 1aufi FTM-ACUC 010/2020

Wan1sAnE (Results)

Namswﬂamsm'éiumssi'mamﬁa%‘

HAAISANMI VB ILAISUNHDULEDIURENTAR AR ALUEDARANAIFAMY WUTENSaRARLIUaALUEDARANZAD
frnganuLiuii 150 ppm ﬁawgiuﬂW5giwwaﬁLﬁ@?fﬁﬁﬁq@%ayaz 100 mglunan 24 pu. spvas@ApanuLiuiy 75
ppm &1U15a2NeLYas [ASpyar 60 fissyziaan 24 v, wassavas 100 fiszuziian 48 By, Auduiy 50 ppm &1u15e
2pLYRs [RTDuay 60 Tiszavnan 24 ¥y, $9uas 70 fiszuzian 48 1Y, wazdoyaz 90 fisvwzan 72 ¥, Anudui
25 ppm sunsazhreunaldsauas 50 fiszuznan 24 vu. $ovas 60 fiszuzian 48 vy, wazinyay 90 fiszuziian 72 .
MUERY 9ARanITNAaRLEAsIRFLIasafanEuMnEenrausffaneTignslunsdineuweslad Feianely
A15197 1 WeRnssuRDLRSRAINFURFaSAAARLIUAIALUEDANANLAIRAY WUIHEYLERSTARNLT Uspwifian
F1manann upuadinsh SeagfuRunsue biledaud biduuin [l eyestalks laiusinduiiiairi

15199 1 LAAYAIRAEDRASIAISANYYRINDELERSHAITURFAISEARNIUANNLURRANANLANR AT

aralaufisineesis ANRBYSASINISANLUDIRDLYDS (%)
150 ppm 100 100 - - - -
75 ppm 50-60 60 100 100 - -
50 ppm 60 60 60-90 70 80-100 90
25 ppm 40-60 50 60 60 90 90
Negative control 0 0 0 0 0 0
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1ANISNAFBLEER Probit analysis wud1 namsEnwIANLLiLiuesEsafanEIUMnUEDARANEAN G ANLTTn T
HoULHRIMLSDYaz 50 (LC,,) fvan 48 By, AaAnuuiiu 22.792 ppm (95%Cl : 12.983-29.468) wazdnuas 90 (LCyp)
A9 56.247 ppm (95%CI : 44588 - 88.121) dauaaslumsed 2

a1519% 2 uaasANiNiumsadaneuNAURDANaNzAAaNETiT inpaweiaesayas 50 (LC, ) wawsduaz 90 (LC,)
7nan 48 galag

anaiuiuussasafaneunndsnnauzArdanedivlinaswaiaudoyat 50 (LC,)
wagsazay 90% (LC, )
STHTIATUKH LC,, 95% confidence LC,, 95% confidence
limit limit
48 yu. 22.792 12983 - 29.468 56.247 44588 - 88121

2
X =4.474 p =107

120
y=124x+11

100 RZ=0.9109

Aran 48 2.

2ad (%)

2AIANEVALL

ar

0 10 20 30 40 50 60 70 80
ANuLtuAuasaAaALlAannauyaiaa (ppm)

5UN 1 uaaspgazsaMena R InAsTUAEMsaRAnEIuaALUAANANLAREANY A1y
(Linear equation) wazA1 R? (Coefficient of determination) WaavAIUFNNUSAIULTUTY
UBDNANTAAARYIUNALUEDANAULAIRANYANIHDYLIDIRURN TGN 48 B,

Namsﬁﬂmmsaansmgﬁamw

NANITRABIATEAARYIUNALLEDANANZANRAMYAIULENIUDE 95% WUUTUUTDYAY 36 (% yield) Larn15ItATIEh
f50pngNETAIWAILASae HPLC wudluasadanenuainldanugdifinnafians Hederagenin dafluansUsznau
AauglUAiusayaz 0.44 wiw

nanisanaduRwaadaisi

nanIsEnvIANULTuRwYasaEsaarLIUMAEpANaNsAIRALspUalaTissuziian 24, 48 uaz 72 B
TagdanananudiuiufivhinasiwaiaetuissUfting $avaz 50 uay $owaz 90 wudanabuiiu 50 ppm ¥l
Uarfiang $puaz 100 mauluszyzingn 24 vy, wazannuduiiu 25 ppm v lddanfianis $ovas 60 fiszuzinan 24 vy, Las
mudouaz 100 fiszuznan 48 1. 91ARANISVIAaDILEATRFuIaIsaiarEIUaInUEsARauzA A A BTiAUL D uR
sadadiin
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2AUs1ema (Discussion)
maﬂﬁﬁﬂma%%‘?umsmmﬁLﬁ@%’ﬁuﬁmﬂiﬂﬁms
wuansafanyIuandonnauzfanadgniiuns
smauLEasNLINNAT 24 YULAYSATIAISANENDLLYDS
WinTudoras 30 Jadudaiuamsarmdussuzna 72 vy,
Wi PusunsnmmsmuuaewnLesAnnnLUEnnNaLAI-
e lumsnaapsilldmuauiladuiu (dud mawasush
Fngamnd Faeanuidunse - ane Sausnaeandiaulusi
iuasadalnainn 9 24 pu. wazmsIauTuasPRngNs

<

BamwupsansanarignunURDANANZARANY WU
Sapindus rarak fhauasas HPLC wumsaaﬂa%g Hedera-
genind Duansnlufiungu inalalosd Semadubu 044% wiw
TapansUsznavs Tufiudnasidaaaudfriiisad
datdoanaan 91ns18ugusioyaauuinsnudn
fsEfAMARANTAIAANTiaAAAWAN RS 90% WAz
ainarnifigndvin i ifindonuacunnuazatduiinig
Ynanglaatialanaas (hemolytic index; HI) winfu
30002 galusng Hederagenin anutiuiv 0.44% w/w
p19fignslunsynlFas i inidonwaenouLEa5 wAn
FevildnasiwaiayatesInEndedudafuansana
pg19(sAMUNANSANBIDDY Koysap LazAse® Wy
ssafnARaNzAAaNLANUTliuiTgnStunsErey-
madhsuaniAuldalurasfifinns Waneassmaauiy
wuhaNuiuiussnanlaansaznogmadnsuansiu
1% upnandl Castillo-Ruiz wasAsiz? WUIIASNAFDU
anslumsemaswasupsasatinngus fiuanfizaih
[§naflurpsfisinns usidavimsnaaasluuinwui
UsganEnmensadaanfisaitafiussansninanas sy
AnuuiuasaiareuanisnnauziAanefitans
simpuLBas K HaR luFpsfiRnsaafiUsEaninmanas
Jemh Ul lumesung wi i Ueth mswsuuupduea
MawSENLeyNadRBhee q SepshmenaapsmeRY
wazAnuaduduy o onasewasaUssansnwuasansaia
AswhiUdszwndldlunmsmunumpadngislumanisinums

S. rarak 9nagjlun9 Sapindaceae woldvhluluay
wifelduanaiBunziunansudausanalng HuRufdu
UARIETE IURUSSINHR Hansanisedieiin Selyutim
v pnaszra SImESANINNE M sa e AR gL
NARNFNNTAABIFITFAARLIVNAUFDANANZANRAINYFIY
\O1UDA 95% WUSDUAZLDIENSEARTILE (% yield) Ap 36%
wAANSIAIERENSDAGNETINTWIWLA1S Hederagenin
Aanuiuin 0.44% Falndidsedunisfnsuee Asao
wazAmz? [Fganulsunmasainannlfannauzeif-
anyuiafiiuludssmalnefiadadpinusasas 25.6
LREAARFAIYINNIUDANUSDYAY 40.7 NAN1SILATIEA
miaaﬂawgﬁamwwums Hederagenin 0.34% lagna

ASEAWTLANAINANANISAABILDY Hamburger Lag
ALY F95189NUSUN ISP YAZENSARR LAZENTDRAGNE
TanwuasugAdanefiiululssnanawudosas vag
ansarn 165% wazlSinas Hederagenin 75% tumsanmwni
1dauUdanarnrauzifansuiediifuaaiudinie
aziuannuplsemalng pg1elsAMNINTILNNAISTANTN
A Fuduzfnmnafiiluiuddein dreszezna
MsLAULaNEANTL DedwalHRspaavupENsaR (% vield)
A AFIALLAZNUUSHNETDDANETINTWLANF Y
Fepadenadadssansanwlunisidanosdagivle
wAAFNSAL UBAIIAT Koysap hazaeist® [@ssaumsaesn
anmsaﬁwmmmNamﬁ’nﬁmmﬁtﬁufﬂu@m%g:ﬁﬁm
SrUaIUIN 1 WHaN WUTUSINaa1seangNaTInIw
anaw199Iasy feiuisnsifushuasadaoiaiu
ﬂaﬁwﬁqﬁmaéqNaﬁiaammwaﬁaaﬂaﬁfﬁamwLLaz
pnadanasiaUsEanSAwiunshnpydngRuiiesh (U lily
Aanssusing o (6

Wedusuanulasasudadafihlunsinwaded &
Anmgnslumseimeswaseudiuanuiuivsadn i
NANITNAFDUNUINETIARRLIUNALUFDANANAAAIY
Aanudutiufivhdneugesaydovas 50 vlddaifianiy
Sovaz 100 Mmeluszpzna 48 Bl Lazspyaz 90 Ynivanila
Awspyar 100 Muluseezing) 24 vu. LaasliLiudn
snsafarnuanaenuatzsmdemaienuduRusada i
FDAARDIAUTILNUAUTTDY AU INTWUIAITAARRIA
naNzAAAefiafndsnanuiuiu (2% w/iy) S
WuRueataleudiavhasnaasuiutaiia (Oreochromis
niloticus Linn)wudm’:’mLﬁmﬁuﬁﬁasﬁq@ﬁﬂﬁﬂmms
$ppaz 100 Apautiutu 100 ppm? welunisinwadl
wudanuduiy 25 ppm vhlAdarfiasusayaz 100
meluna 48 vu. felapahiifisisaunsinwneuniii
SaiunsAnsEBusuiasataneuanEonNauai-
fanufianuduivdadandin agrelsiniuainnanis
naapuiasarh lsyndlilunsindadaivh dngis
#indnignsIua U auAdenansEnUsDsTUUaNA
Wy MaeFutsiApas Uaidueds nstsaymadaith
Fu o nawnunsliansiad

f1a9iu upAANDEASA BT danansTNUABAA
ATLABES ﬁqﬁﬁmiﬁwmﬂﬁuﬁq’@mﬁuﬁu 5 fignansaUsusa
LAZALTININDH19TIALE LA A NANTENUADTEUUTLIA
AplAtAmanuFoniudanianisineasidulendng
AsFABIAS 9 af‘ﬂmsﬁﬂmawﬁumiﬂhﬁmigﬂsm
auWusA1eiy Wy Yanupaieda (Sarotherodon
melanotheron RUppell, 1852) ﬁﬁﬁ@aijaﬁumjmﬂmﬁa
Wuaewuggasmafidnsamlunssoiugldogis
IS NNANTENUNINAUFADTEUUIALLAZENANULFY AL
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fApLATHEAINIANTINBAT Wi DLTumaudanlunsdida
Yamueaes aunulfisnsuAldamnsinsszua
UDNUAIANDAGAN W.A. 2567 - 2570 UDNATENTINLABAST
ILAZEaRATINSZ pI1ARN1TIFYININAITANWINDINAN
Buduansararguanwdennauzidangriiuda s
fianunumuseasaria (diansm i nouwaiiduamemig
FfiAnunumMuuazUsus ludwnndaulds Wanauwes
Fudaaisadnainildnnanauzd1f Ayl ar1ud
Yangflanaiuiuunn Wuknduiiowh #is eye-stalk
Femadunalnlunistosfuauipearnnsdudaanioe-
wWIRdpuT (W wunzaudsunndsanUafia 1o dud
asafinanyAn1sIAADLT LauTY LarAwRE1eTIALE
saiunsthansada WHludnfhensufiadu annziaden
wWAnEINAL AIsEABIANUuTL Tavliuasladudu o
fionadanafaUsEanEnIwa1saiaLAL LR

unasy (Conclusion)
ASENMINE INAS2 MDY DS LazA UL UR 6D
dadiasmnsafanunailEonnausidenyauniug
Spindus rarak wudnfign3 luansaneuwas@alurios
UFoEMs arnsarilinesiasenesosaz 50 Lavipuaz
90 maluszrzian 72 sy, wasfinnudufiusodathyin
Uanflamasauay 100 muluszzig 48 yu. Msiasieh
99PN WUES Hederagenin Sailuanssntuin
naulnalaled At 0.44% Fefinauautialunsyils
wWadifinldonuasunan p1adenalinoyynsuazlaiiia
MR 1eTIASIMaFUFaSain NanSTAaDeTELNSe
I lumsidansadngiy dndgnsuamoiugaiedu
Wi ASMSENUEDean ﬂaﬁmﬁq w%aﬁamgmaﬁmiﬁw
31 g I8 prslsAmuamununL msUsuspsda i
TUANNIZUIAFDUANN o DILUAAFAINAY faunsi luld
udafieesdagy SearsFnwseduanudiutiu Waun
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Abstract

Background: Prognosis discussions are essential for advance care planning in cancer patients, yet
uncertainty may delay them, leading to aggressive end-of-life care. The Palliative Performance Scale (PPS)
was widely applied to estimate survival in palliative care.This study examined the relationship between PPS
and survival in advanced cancer inpatients in Thailand and identified survival-associated factors.

Methods: A retrospective cohort study included advanced cancer inpatients who received consultation
from the Palliative Care Unit at Chulabhorn Hospital from January 2016 to December 2021, with follow-up
until June 2023. PPS, Edmonton Symptom Assessment System (ESAS), and distress thermometer (DT) were
used. Kaplan-Meier survival analysis assessed associations with PPS, ESAS, DT, gender, age, and cancer type.
The log-rank test was applied to compare survival between groups for each variable. A Cox proportional
hazards model was utilized to identify significant predictors.

Results: Among 1054 patients (50.57% female, mean age 62.28 + 13.65 years), PPS significantly correlated
with survival. Median survival (days) by PPS scores of 10, 20, 30, 40, 50, 60, 70, and >80% were 2, 4,17, 28, 44,
49,105, and 623, respectively. Overall median survival was 30 days (95% Cl: 27 - 34). Cancer type, severe drows-
iness, and moderate to severe shortness of breath significantly impacted survival. Hematologic cancer had
lower mortality than hepatobiliary and pancreas cancers (HR 0.44; 95% Cl: 0.32 - 0.60). Severe drowsiness (HR
1.65; 95% Cl: 1.31 - 2.06) and moderate to severe shortness of breath (HR 1.45 - 1.88) increased mortality risk.

Conclusions: PPS, cancer type, severe drowsiness, and shortness of breath are key prognostic factors
in advanced cancer inpatients, aiding palliative care planning.

Keywords: Cancer, Palliative Care, Palliative Performance Scale (PPS), Prognostication, Survival

Introduction
Prognostic awareness is crucial for cancer patients, guiding clinical decision-making and advance care
planning (ACP). Although more than half of patients prefer physicians to initiate ACP discussions!, prognostic
uncertainty often delays these conversations until the final months of life.2* Without sufficient time for
reflection, patients may develop unrealistic expectations, resulting in more aggressive end-of-life care.”
Survival prediction methods encompass clinician prediction of survival (CPS), physical and vital signs,
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symptomsand prognostic models.® While CPS
is the most frequently used method, it tends to
overestimate survival with only 20 - 30% accuracy,
even among palliative care specialists.®” The
Palliative Performance Scale (PPS), derived from
the Karnofsky Performance Scale, enhances CPS®
by evaluating five functional parameters: ambu-
lation, activity level, self-care, food/fluid intake,
and consciousness. Scored in 10-point increments
from 0% (death) to 100% (full function)?, the Thai
version of PPS is validated and widely utilized with
in Thailand.®

While the Palliative Performance Scale (PPS)
reflects patients’ functional and physical status,
the Edmonton Symptom Assessment System (ESAS)
captures multidimensional symptom burden'®, and
the Distress Thermometer (DT) measures emotional
distress. Integrating these three measures provides
a comprehensive view of patients’ physical, psycho-
logical, and functional decline, allowing for a more
accurate estimation of survival and timely palliative
care planning.

Previous studies have indicated that higher
PPS levels correlate with longer survival!?' Other
potential survival factors, such as age, gender, and
diagnosis, remain debated.’®“ One study linked
survival to age and gender but not diagnosis®, while
another indicated that diagnosis is predictive but
not age or gender Symptoms such as drowsiness,
shortness of breath, fatigue, and poor appetite,
along with biochemical markers (e.g., albumin, CRP/
albumin ratio), have also been associated with
survival.>?0 |n Thailand, studies have identified
initial PPS, gender, and hospital location as survival
predictors?? but none have examined ESAS or DT
scores, which are widely used in clinical practice.
This study aims to investigate the median survival
time of advanced cancer patients across each PPS
level in an inpatient setting and to identify factors

associated with survival.

Method
Participants and Setting

This retrospective cohort study was conducted
at Chulabhorn Hospital. Ethical approval was granted

by the Human Research Ethics Committee of

Chulabhorn Research Institute (IRB No. 085/2564)
on July 23, 2021. Due to the retrospective nature
of the research, specific informed consent from
participants was waived. However, as part of routine
clinical care in our palliative care unit, all participants
(or their proxies, if the participants were unable
to give consent) provided informed consent for
telephone follow-up after hospital discharge.

The study included all adult inpatients (> 18 years)
with advanced cancer, defined as an incurable
malignancy in which cancer-directed treatment may
be administered for disease control or symptom
palliation, or care focused solely on symptom
management without active cancer-directed
therapy??, who received a Palliative Care Unit con-
sultation between January 1, 2016 and December
31,2021. Only the first visit was considered, excluding
data from subsequent readmissions. Consultation
criteria included a distress thermometer score of >
4 need for symptom management, end-of-life care
support, management of psychosocial problems,
negotiation of advanced care plans, provision of
medical equipment for home care, and evaluation
of caregiver suitability for home care. The palliative
care setting receives consultations from physicians
for both outpatient and inpatient services.

Data Collection

At the initial consultation, palliative care nurses
collected demographic and clinical data - including
age, gender, diagnosis, PPS, ESAS scores, and DT
scores - using paper questionnaires completed with
in 24 hours of the consultation. For patients with a
PPS of 10%, caregivers provided ESAS psychological
ratings. Data were entered into the electronic medical
record system and reviewed during weekly multi-
disciplinary team meetings for treatment planning.

Patients were followed weekly until discharge
and subsequently monitored by family medicine
doctors or palliative care nurses via telephone or
home visits. Mortality data were collected until
June 11, 2023. Patients alive at the end of the study
were contacted on that date. Data extraction was
conducted using the palliative care team’s Excel
program, with post-entry checks for extreme values

verified against source documents.
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Data Analysis

Statistical analyses were performed using STATA version 18. Descriptive statistics, including percentages,
means, medians, and standard deviations, were calculated. Kaplan-Meier survival analysis was used to
assess overall survival time and survival times based on initial PPS, initial ESAS score, initial DT score, gender,
age, and cancer type. The log-rank test was applied to compare survival between groups for each variable.
A Cox proportional hazards model was utilized to identify factors associated with survival, with covariates
previously reported as relevant to survival (age, gender, cancer type, PPS, ESAS score, and DT score), along with
variables having a p-value < 0.05 in univariate analysis, included in the multivariate analysis. Additionally,
multicollinearity among the independent variables in the multivariable model was assessed using the

Variance Inflation Factor (VIF), with a value of less than 5 indicating the absence of significant multicollinearity.

Results

There were 1054 participants included in the analysis. One hundred sixty-five patients were censored
as they survived beyond the last observation date.

Patient characteristics

Table 1 shows patient characteristics. A total of 1054 patients were included in the study, with the
majority being female (50.57%). The mean age of the patients was 62.28 years (SD 13.65). The three most
common cancers among patients consulted by the palliative care unit were lung, hepatobiliary and pancreatic,
and colorectal cancers. Most patients had a PPS of 30% (26.38%). Most patients experienced none to little
pain (66.41%), nausea (93.36%), depression (81.40%), anxiety (63.85%), drowsiness (69.83%), loss of appetite
(r0.97%), and shortness of breath (57.87%) but moderate fatigue (38.71%). Additionally, 53.98% reported good
well-being, and 56.64% had a DT score >4. The full dataset can be found in Supplementary 1.

Table 1 Patient characteristics (n=1054)

n (%) = 1054

Gender
Female 533 (50.57)
Age (years)
Mean (SD) 62.28 (13.65)
Age group
<45 109 (10.34)
45 - 64 458 (43.45)
65 - T4 303 (28.75)
75-84 137 (13.00)
>85 47 (4.46)
Cancer type
Lung 226 (21.44)
Hepatobiliary and pancreatic 188 (17.84)
Colorectal 125 (11.86)
Gynecologic 116 (11.01)
Breast 92 (8.73)
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n (%) = 1054

Head and Neck

Hematologic

Others
PPS

PPS 10%

PPS 20%

PPS 30%

PPS 40%

PPS 50%

PPS 60%

PPS 70%

PPS >80%
ESAS
Pain score

No/little (O - 3)
Fatigue score

Moderate (4 - 6)
Nausea score

No/little (O - 3)
Depression score

No/little (O - 3)
Anxiety score

No/little (O - 3)
Drowsiness score

No/little (O - 3)

Loss of appetite score

No/little (O - 3)
Well-being score

Good (0 - 3)

Shortness of breath score

No/little (O - 3)

Distress Thermometer Score

>4

84 (797)

68 (6.45)
155 (14.70)

32 (3.04)

47 (4.46)

278 (26.38)

247 (23.43)

212 (20.1)

151 (14.33)

49 (4.65)

38 (3.61)

700 (66.41)

408 (38.71)

984 (93.36)

858 (81.40)

673 (63.85)

736 (69.83)

748 (70.97)

569 (53.98)

610 (57.87)

597 (56.64)
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PPS and Survival Time

Figure 1 shows the survival probabilities for each PPS level. Compared to those with PPS 10%, those with
PPS between 30% and >807% had significantly lower mortality rates. The median survival times for those with
PPS of 10, 20, 30, 40, 50, 60, 70, and 280 were 2 (1- 6) days, 4 (3 - 6) days, 17 (13 - 22) days, 28 (22 - 34) days,
44 (32 - 57) days, 49 (34 - 61) days, 105 (76 - 293) days, and 623 (270-.) days, respectively (Table 2).

Kaplan—Meier survival estimates
PPS

1.00] —— PPS10% —— PPS20%
PPS 30% PPS 40%
— PPS 50% — PPS 60%
> 0.757 PPS70% —— PPS280%
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& 0.50 p-value < 0.001
©
=
c
=
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Time (days)

Figure 1 Kaplan-Meier survival curves by initial Palliative Performance Scale

Table 2 Median Survival Time in days grouped by initial PPS level

PPS (%) Median survival time, days (95% Cl) Total case
10 2(1-6) 32
20 4 (3-6) 47
30 17 (13 - 22) 278
40 28 (22 - 34) 247
50 44 (32 -57) 212
60 49 (34 - 61) 151
70 105 (76 - 293) 49
>80 623 (270-) 38
overall 30 (27 - 34) 1054

Overall Survival Patterns

Table 3 presents median survival times by cancer type, initial PPS, ESAS drowsiness, and ESAS shortness
of breath scores. Overall median survival was 30 days (95% Cl: 27 - 34). A log-rank test compared survival
between groups for each variable, and a Cox proportional hazards model identified factors associated with
survival, adjusting for gender, age, cancer type, initial PPS, ESAS score, and DT score. The respective p-values
for the log-rank test (univariate analysis) and the Cox proportional hazards model (multivariate analysis)
are presented within Table 3, directly under the corresponding variable and hazard ratio columns for
immediate interpretation. Reference groups in the Cox model included males, age group 285, hepatobiliary
and pancreatic cancer, PPS 10%, and minimal symptom burden. Full data are available in Supplementary 2.
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Table 3 Hazard ratios (HR) and 95% confidence intervals (Cl) for median survival by cancer type, initial PPS,
ESAS drowsiness, and shortness of breath scores.

Median survival

time, days Univariate Multivariate
(95% C1) HR (95% ClI) P-value HR (95% Cl) P-value
Overall 30 (27 - 34)
Cancer type <0.001 <0.001
Hepatobiliary 18 (13 - 23) reference
and pancreatic
Lung 24 (19 - 35) 0.87 (0.71-1.07) 0.179 0.80 (0.65-098) 0.034
Colorectal 23 (16 - 38) 0.83 (0.66 - 1.06) 0.136 0.74 (0.58 - 0.94) 0.015
Gynecologic 28 (22 - 42) 0.76 (0.60 - 0.97) 0.029 0.80 (0.62 - 1.03) 0.082
Breast 48 (27-128) 058 (0.44 - 0.76) <0.001 0.57 (0.43-0.75)  <0.001
Head and 75(39-119) 050 (0.38-0.67) <0.001 0.65(0.49-0.87) 0.004
Neck
Hematologic 91 (47-148)  0.46 (0.33 - 0.63) <0.001 0.44 (0.32-0.60) <0.001
Others 34 (24 - 45) 0.78 (0.62 - 0.98) 0.032 0.80 (0.63 -1.07) 0.057
PPS <0.001 <0.001
PPS 10% 2(1-6) reference
PPS 20% 4 (3-6) 0.44 (0.28 - 0.70) <0.001 0.47 (0.29 - 0.77) 0.002
PPS 30% 17 (13 -22) 0.22 (0.15-0.32) <0.001 0.33 (0.22-0.50) <0.001
PPS 40% 28 (22 - 34) 0.15 (0.10 - 0.22) <0.001 0.24 (016 -0.36) <0.001
PPS 50% 44 (32 - 57) 0.12 (0.08 - 0.17) <0.001 019 (012-0.29) <0.001
PPS 60% 49 (34 - 61 0.11 (0.07 - 0.16) <0.001 018 (012-0.28) <0.001
PPS 70% 105 (r6-293)  0.08 (0.05-0.13) <0.001 0.14 (0.08-0.23) <0.001
PPS >80% 623 (270-) 0.03 (0.02 - 0.06) <0.001 0.07 (0.04-012) <0.001
ED?-gi/siness score <0.001 <0.001
No/little (0-3) 42 (34 - 49) reference
Moderate (4-6) 17 (11 - 24) 1.60 (1.35-1.89) <0.001 118 (0.98 - 1.43) 0.077
Severe (7-10) 6(5-38) 2.89 (2.38 - 3.50) <0.001 1.65 (1.31-2.06) <0.001
Shortness of <0.001 <0.001
breath score
No/little (0-3) 48 (39 - 57) reference
Moderate (4-6) 21 (14 - 28) 177 (1.52 - 2.07) <0.001 145 (1.22-171) <0.001
Severe (7-10) 8 (7-1) 2.52 (213 - 2.99) <0.001 1.88 (1.53 - 2.31) <0.001
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Univariate analysis identified cancer type, initial PPS, ESAS fatigue, drowsiness, loss of appetite, well-being,
and shortness of breath scores as significant predictors of survival (log-rank P < 0.05). Therefore, these seven
covariates were included in the multivariate analysis. The final model illustrates that cancer type, initial PPS,
ESAS drowsiness score, and ESAS shortness of breath score significantly impacted overall survival (log-rank
P < 0.05 for each variable). In the final multivariable model, all included variables demonstrated low multi
collinearity, with Variance Inflation Factor (VIF) values all below 1.5, confirming the stability and independence

of the predictors (detailed VIF values are provided in Supplementary 3).

Covariates and Survival Time

Figure 2 shows the survival probabilities for each cancer type. Patients with hepatobiliary and pancreatic
cancer had the shortest median survival at 18 (13 - 23) days. Those with lung, colorectal, breast, head and
neck, and hematologic cancers had significantly lower mortality than hepatobiliary and pancreatic cancer
patients, with adjusted HR of 0.80 (95% Cl: 0.65-0.98), 0.74 (0.58 - 0.94), 0.57 (0.43 - 0.75), 0.65 (0.49 - 0.87),
0.44 (0.32 - 0.60), respectively (Table 3).

Kaplan—Meier survival estimates
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Figure 2 Kaplan-Meier survival curves by cancer type

Figure 3 and 4 illustrate survival probabilities for ESAS drowsiness and shortness of breath scores.
Median survival for severe drowsiness was 6 (5 - 8) days, with significantly higher mortality (adjusted HR: 1.65,
95% CI: 1.31 - 2.06). Median survival for severe shortness of breath was 8 (7 - 11) days, with adjusted HRs of
1.45 (1.22 - 1.71) for moderate and 1.88 (1.53 - 2.31) for severe shortness of breath (Table 3).
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Kaplan—-Meier survival estimates
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Figure 3 Kaplan-Meier survival curves by ESAS drowsiness score
Kaplan—Meier survival estimates
Shortness of breath
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Figure 4 Kaplan-Meier survival curves by ESAS shortness of breath score
Discussion

This study demonstrates a significant association between initial PPS and survival time, with higher
PPS levels linked to longer survival. Median survival times indicate that patients with PPS 10 - 20% survived
for days, PPS 30 - 40% for months, and PPS >80% for over 1.5 years. These findings align with previous
research?>162 put differ from those of Jeff Myers et al. who reported that outpatients with PPS >60% had a
survival exceeding three months?, likely due to differences in patient settings.

In addition to PPS, this study identifies cancer type, ESAS drowsiness, and ESAS shortness of breath
as factors associated with survival. Other variables, including age, gender, and additional ESAS and DT scores,

did not show statistically significant associations.
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These findings are consistent with prior studies
reporting associations between cancer type and
survival** while showing no significant predictive
value for distress scores.?*? Furthermore, our results
align with those of Lori Spoozak et al. and Hsien Seow
et al, demonstrating that drowsiness and shortness
of breath worsen as patients near death.®1 Similarly,
our findings are consistent with the research by
Masanori Mori et al. The authors identified decreased
consciousness as an early sign of impending death,
while Cheyne-Stokes breathing and mandibular
movement were observed to occur in the final
days.® Thus, severe ESAS drowsiness and moderate
to severe shortness of breath may serve as survival
predictors in advanced cancer patients.

However, our findings contrast with those of
Lau et al,, who reported associations between age,
gender, and survival while finding no link between
cancer type and survival® This discrepancy may
be due to differences in sample size and study
settings. Additionally, our results differ from those
of Charlotte Goodrose-Flores et al. who found
that poor appetite and severe fatigue increased
mortality risk! This variation may be attributed to
differences in participant selection and exclusion
criteria, particularly the exclusion of patients with
a life expectancy under three months.”

Based on these findings, we suggest that
integrating PPS and ESAS into routine inpatient
care for advanced cancer could offer significant
clinical benefits. First, identifying factors associated
with increased mortality empowers nursing and
medical teams to play a proactive role in symptom
interpretation and the prioritization of high-risk
patients, ensuring more timely access to palliative
care. Second, integrating these tools into clinical
protocols allows for the continuous monitoring of
performance status and symptom burden, which
facilitates multidisciplinary communication and
nursing-led assessments, ensuring a more coor-
dinated care plan. Third, recognizing early prognostic
indicators provides a natural entry point for ACP
discussions, which is essential for ensuring quality
end-of-life care for patients and their families.
Finally, these findings can contribute to medical
education and inform national healthcare policy-

such as optimizing selection criteria for hospice
care, a resource that remains limited in Thailand.

This study has several limitations. First, it
lacks data on biochemical markers (e.g., albumin,
CRP/albumin ratio) and the duration of palliative
care, which are associated with survival in cancer
patients.'?® Second, changes in PPS after the
initial assessment were not recorded, despite
evidence that a PPS decline of 210% predicts
increased mortality.?” Third, we did not account for
comorbidities or ongoing cancer treatment, which
may act as confounders. However, initial PPS, cancer
type, ESAS drowsiness scores, and ESAS shortness
of breath scores remain valuable for prognosis
communication and ACP decision-making. Fourth,
the absence of a standardized recording system,
aside from cross-referencing extreme values, may
introduce bias. Lastly, data collection was limited
to asingle site (Chulabhorn Hospital) and advanced
cancer patients. Future multi-site studies should
include broader patient populations, incorporate
biomarkers and co-morbidities, and refine data
extraction to minimize bias.

This study’s strength lies in its inclusion of multi-
ple prognostic factors from real-world palliative
care. Additionally, PPS data were collected across a
broad patient range, not limited to the end-of-life
period, providing a comprehensive view of survival
at each PPS level. This enhances external validity
and broadens the findings’ applicability in palliative

cancer care.

Conclusion

Initial PPS, cancer type, severe ESAS drowsiness,
and moderate to severe shortness of breath are
significant predictors of mortality in inpatients
with advanced cancer. These findings underscore
the importance of integrating PPS and ESAS into
standardized clinical assessment frameworks,
such as daily ward rounds, to enhance nursing-led
prognostication. Beyond clinical practice, these
tools provide a valuable basis for palliative care
education and nursing research, while informing
policy development for resource allocation in
Thailand. Utilizing these variables facilitates timely
prognostic communication and proactive Advance
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Care Planning, ultimately ensuring quality end-of-

life care.
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Supplementary 1

n (%) = 1054

Gender
Male
Female
Age (years)
Mean (SD)
Age group
<45
45 - 64
65 - 74
75 -84
>85
Cancer type
Lung
Hepatobiliary and pancreatic
Colorectal
Gynecologic
Breast
Head and Neck
Hematologic
Others
PPS
PPS 10%
PPS 20%
PPS 30%
PPS 40%
PPS 50%
PPS 60%
PPS 70%
PPS >80%
ESAS
Pain score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

521 (49.43)
533 (50.57)

62.28 (13.65)

109 (10.34)
458 (43.45)
303 (28.75)
137 (13.00)
47 (4.46)

226 (21.44)
188 (17.84)
125 (11.86)
116 (11.01)
92 (8.73)
84 (7.97)
68 (6.45)
155 (14.70)

32 (3.04)
47 (4.46)
278 (26.38)
247 (23.43)
212 (20.11)
151 (14.33)
49 (4.65)
38 (3.61)

700 (66.41)
187 (17.74)
167 (15.84)
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n (%) = 1054

Fatigue score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Nausea score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Depression score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Anxiety score

No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Drowsiness score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Loss of appetite score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Well-being score
Good (0 - 3)
Moderate (4 - 6)
Poor (7 - 10)

Shortness of breath score
No/little (O - 3)
Moderate (4 - 6)
Severe (7 - 10)

Distress Thermometer Score
<4
>4

379 (35.96)
408 (38.71)
267 (25.33)

984 (93.36)
45 (4.27)
25 (2.37)

858 (81.40)
121 (11.48)
75 (712)

673 (63.85)
270 (25.62)
111 (10.53)

736 (69.83)
188 (17.84)
130 (12.33)

748 (70.97)
196 (18.60)
110 (10.44)

569 (53.98)
297 (28.18)
188 (17.84)

610 (57.87)
252 (23.97)
192 (18.22)

457 (43.36)
597 (56.64)
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Supplement 2

Median survival Univariate Multivariate
time, days
(95% CI)
HR (95% ClI) P-value HR (95% Cl) P-value
Overall 30 (27 - 34)
Gender 0.169
Male 29 (22 - 34) reference
Female 32 (28 - 39) 0.91 (0.80 - 1.04) 0.169
Age group 0.621
(years)
<45 37 (18 - 53) 1.05 (0.73 - 152) 0.791
45 - 64 30 (26 - 35) 1.01 (0.73 - 1.40) 0.957
65 - 74 29 (22 - 36) 113 (0.81-1.58) 0.468
75-84 32 (22 - 43) 112 (0.79 - 1.60) 0.522
> 85 29 (19 - 53) reference
Cancer type <0.001 <0.001
Hepatobiliary 18 (13 - 23) reference
and pancre
atic
Lung 24 (19 - 35) 0.87 (0.71-1.07) 0.179 0.80 (0.65 - 0.98) 0.034
Colorectal 23 (16 - 38) 0.83 (0.66 - 1.06) 0.136 0.74 (0.58 - 0.94) 0.015
Gynecologic 28 (22 - 42) 0.76 (0.60 - 0.97) 0.029 0.80 (0.62 -1.03) 0.082
Breast 48 (27 -128) 0.58 (0.44 - 0.76) <0.001 0.57 (0.43-0.75  <0.001
Head and 75 (39 - 119) 0.50 (0.38 - 0.67) <0.001 0.65 (0.49 - 0.87) 0.004
Neck
Hematologic 91 (47 - 148) 0.46 (0.33 - 0.63) <0.001 0.44 (0.32-0.60) <0.001
Others 34 (24 - 45) 0.78 (0.62 - 0.98) 0.032 0.80 (0.63 -1.07) 0.057
PPS <0.001 <0.001
PPS 10% 2(1-6) reference
PPS 20% 4 (3-6) 0.44 (0.28 - 0.70) <0.001 0.47 (0.29 - 0.77) 0.002
PPS 30% 17 (13 -22) 0.22 (0.15-0.32) <0.001 0.33 (0.22-050) <0.001
PPS 40% 28 (22 - 34) 0.15 (0.10 - 0.22) <0.001 0.24 (0.16 - 0.36) <0.001
PPS 50% 44 (32 - 57) 0.12 (0.08 - 0.17) <0.001 0.19 (0.12 - 0.29) <0.001
PPS 60% 49 (34 - 61) 0.11 (0.07 - 0.16) <0.001 0.18 (0.12 - 0.28) <0.001
PPS 70% 105 (r6-293)  0.08 (0.05 - 0.13) <0.001 014 (0.08-0.23)  <0.001
PPS >80% 623 (270-) 0.03 (0.02 - 0.06) <0.001 0.07 (0.04 - 0.12) <0.00
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Median survival Univariate Multivariate
time, days
(95% Cl) HR (95% Cl) P-value HR(95%Cl)  P-value
ngr? score 0106
No/little (O - 3) 31 (27 - 36) reference
Moderate (4-6) 37 (30 -50) 094 (0.79-112) 0.495
Severe (7 - 10) 19 (13 - 26) 118 (0.99 - 1.41) 0.068
Fatigue score <0.001 0.262
No/little (O - 3) 53 (42 - 73) reference
Moderate (4-6) 32 (26 - 37) 142 (1.22 - 1.65) <0.001 1.07 (090-127) 0.439
Severe (7 - 10) 11 (8 - 16) 2.08 (1.76 - 2.46) <0.001 118 (097 -144) 0.102
Nausea score 0.363
No/little (O - 3) 32 (28 - 35) reference
Moderate (4-6) 20 (8 - 39) 1.20 (0.88 - 1.64) 0.250
Severe (7 -10) 25 (7 - 45) 1.21 (0.79 - 1.85) 0.380
Depression score 0.743
No/little (O - 3) 30 (27 - 35) reference
Moderate (4-6) 35 (24 - 47) 0.99 (0.81-1.22) 0.956
Severe (7 - 10) 26 (14 - 33) 110 (0.86 - 1.42) 0.448
Anxiety score 0.137
No/little (O - 3) 28 (23 -32) reference
Moderate (4-6) 38 (31-55) 0.86 (0.74 -1.00) 0.049
Severe (7 - 10) 28 (20 - 43) 0.99 (0.80-1.22) 0.920
Drowsiness score <0.001 <0.001
No/little (O - 3) 42 (34 - 49) reference
Moderate (4-6) 17 (11-24) 1.60 (1.35 - 1.89) <0.001 118 (098 -143) 0.077
Severe (7 -10) 6(5-28) 2.89 (2.38 - 3.50) <0.001 1.65 (1.31-2.06) <0.001
's-ggi e°f appetite <0.001 0.084
No/little (O - 3) 34 (29 - 42) reference
Moderate (4-6) 22 (18 - 34) 1.25 (1.06 - 1.47) 0.009 116 (0.96 - 1.40) 0.115
Severe (7 - 10) 24 (15 - 28) 144 (117 - 1.77) 0.001 1.24 (098 -156) 0.067
Well-being score 0.002 0.260
Good (0 - 3) 32 (27 - 42) reference
Moderate (4 -6) 33 (28 - 39) 106 (0.91-1.23) 0.474 115 (097 -136) 0104
Poor (7 - 10) 21 (14 - 28) 137 (115 -1.63) <0.001 107 (0.88-131) 0497
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Median survival Univariate Multivariate
time, days
(95% Cl) HR (95% Cl) P-value HR (95% Cl)  P-value

Shortness of breath <0.001 <0.001
score

No/little (O - 3) 48 (39 - 57) reference

Moderate (4 -6) 21 (14 - 28) 177 (152 - 2.07) <0.001 145 (1.22-171) <0.001

Severe (7 - 10) 8 (7-11) 252 (213 -299) <0.001 1.88 (153-231) <0.001
DT score 0.373

<4 32 (25 - 39) reference

>4 29 (26 - 34) 1.06 (0.93 -1.21) 0.373

Supplementary 3

Variable Variance Inflation Factor
Fatigue 137
Drowsiness 133
Shortness of breath 1.29
PPS 1.25
Well-being 1.23
Loss of appetite 118
Cancer type 1.03
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Abstract

Acute upper airway obstruction is a severe emergency condition that can be life-threatening. Tracheostomy
is therefore considered the definitive treatment to secure the airway and prevent death. However, assessment
of upper airway obstruction and initial airway management to stabilize the patient before undergoing
tracheostomy are critically important.

Outpatient nurses play a vital role starting from patient assessment and triage, initial airway management,
appropriate oxygen administration, preparation for emergency tracheostomy, as well as effective coordination
and referral. These roles help reduce the risk of complications, enhance patient safety, and decrease
mortality rates.

Therefore, nurses must possess the knowledge and skills to screen and assess upper airway obstruction,
plan nursing care from the early stage, and appropriately prepare patients for urgent surgery, ensuring that

patients receive safe, effective, and optimal care outcomes.

Keywords: Acute upper airway obstruction, Tracheostomy, Role of Outpatient nurses
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UsaAenANTENIN NSRnBaUlATARBARY suprasternal notch Msizasufiafinuldviall iaidatasmadumsls
thalinmsmalaniogaiaunzldazain upAMANUATIZARENEIsaENEALTALUDTATIINSDLULAS ﬁuﬁ’um@ma
veuzsin ASzABLUUTIAS1Y (temporary tracheostomy) ﬁﬁmm@; Wy dnsnauazifanisuinlumadumela
dampu 1Haldsuamssamanmyiudvistismelasvgnanaeanld walufihedfimsuaiufindsadusiazndneidys
gﬂ‘v‘ha’m AFLTABLLUVAIT (permanent tracheostomy) Fefiauatdu
mstsuiiuuazguaiiosiuinefiianemadumeladmuugafuduondu swdmsesuudihedauida doiliu
fupauddyaumsiiazasgaidu msduiunsosmaiiuazgndosaansasnuansinadousssnandiaulys
auDuADIIITA Ay andRsn1sdeTie Taeiunnaupwneandian wasiiuanulasadsuasinans alians
smTitszAnBamuazanafugege wennadediunumddaluamsguadiaslunnfifsd

ununwenuagiheusnlunisdianisaneaniiu

1. msusfiugias (Assessment)

11 nsgnseda mms*?‘iﬂwaﬂﬁﬂmaswmLﬁumy?amuuuqmﬁy’u o1mswnilny meladiug vulefifes Respira-
tory distress (daduifialunsmelann Sutluinde Ranilidnas wispen) @ woldusadeduassounsniifon
Tuanaa (hot potato voice) wausulule saufensususziasinelainemils wounsw ﬂ%@ﬁuﬂawﬁﬂmswﬁﬁﬂms%
llgzann @180 1o 1analna u8ou Aszuaulanane Zu@ﬁayﬁmﬂaﬁtﬁm (stridor) ﬁqﬁmmguLstmmmiﬁﬂﬁmﬁuﬁ‘
Auszpzialunsadiueadlse snsaniuvesisadesidudss(y fiigezamnsadsudinaznulduinniinisaniiu
TSALUULBLUWAN UDATATNAISEDUAINDINISIIN WU AFILEL AU 1uAs thansiradpadeoaiivatneiuns
ShaufndausnanerpyLazusnanilnduEes Usiinsuiennionins UseSBaanlantanuueeafue1nisias
mufuniplagausiu Usziflsadszanda dseiBnsldsunt@me/nsedn

1.2 Funaanwazanuwenzulunsmelavasiihy (respiratory effort) w‘iaizﬁumsﬂmﬁuszﬁvmmgmmumms
Q@ﬁy’u G

- anwauzn1sauFipsusualdnelase (subcostal retraction) #peszHinedlase (intercostal retraction)uas

vsAsEAnLiladuan (suprasternal retraction) Tuﬂmzﬁéﬂasmyia

- mslndanistislumsnislengienn (accessory muscles of respiration)

. mﬂ'ﬁa‘ﬂﬂmjﬂmuaaﬂvmms% (nasal flaring)

- MskenAszgrvaeniela (head bobbing)

. éﬂmﬂﬂaﬁumﬁﬂﬂmﬁafﬂﬁmwﬁﬂw%amﬁ’ﬂLmﬂu%ﬁwﬁu Lﬁaiﬁmﬂﬂﬁamyﬁq@

- 1F14 stridor fivsuanfenmzmufumeladiuuugaiu

M15199 2 LL‘].J‘LJ‘LJ‘S%Lfl‘lJE]’l‘r’ﬂSLLazﬁﬂﬂ’liLLH@QﬂB\ﬁﬂ’]’R‘ﬂWQLﬁu%?ﬁi@ﬁ’)uﬂu@@ﬁu

b={]
o=
P=
b={]

Assessment warning sign

Self-complaint of difficult breathing ({1i8us99115 wiloy mulaliazain)

Choking/cough/drooling/gaging (§an (athaiulna o nszwaunselonasa)

Inspiration stridor (Mg latFeees natmizlaii)

=

Dysphonia, Hoarseness (#uf Wiaeuny waldddes

Altered voice "Hot potato voice" (Watdusadsfivpesaunialidouluding)

Snoring (UAUATHU)
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b=
o=
=
b=}

Assessment warning sign

Dyspnea (dyspnea at rate/dyspnea on exertion) (#1ela wmilagvesznn/wmilnyueuzi
DDALLTY)

Respiratory distress (21n15mala151 niatfauns saunuiu tWaduiaismelaunn
(retraction) UV InTe RIRTNTAaY 119D BA)

Abdominal breathing finnsldnduiiiavinetisnisla

1.3 MsA519519A8LDped QU NN WWeennala vJe9 stridor ﬁﬁwaﬂﬁﬁm'gwwLaumzﬂaa"muu@@ﬁy’u,
ey wadeeaaeiivaesauniaidouludias (hot potato voice) ms’m@ﬁauﬁﬂamﬂmsmmmsuaﬂ “#EDADUIA
vsnalndifusiidlamanaidoamadiumals w%amﬁ”’ﬂmwi’@ﬁagapmﬁw (vital signs) ams1n1snela (respiratory rate)
szauppndanludnn anudulafinuazszdun1ssdnda (level of consciousness) Anmudayaasdnliogluined
ANueUlafia systolic BP 90 - 160 fadiumsUsan waz diastolic BP 60 - 100 fiafiuasUsan sas1Asieiuupeiala
60 - 100 ass/andt sasiasniala 16 - 22 ase/indt oondauluidan 95 - 100 Wasifud

2. AsWEIIaLEpedu (Initial Intervention)

21 gualifihenauinumfsafisannsiianndian BiFsuege 30 peen saviAanssy puslifionazanf
dhle aualddtisldsunandiau mmsa?ﬁmumwiadﬂaaﬂ%wuﬂm@Lﬁﬂﬁﬂmmﬁj@?ugmﬂﬂ (nasal cannula) %58
NI ANASEUULAYALALANN (mask with bag) szismsTisandianludihedidfinsgeadumadumslagauy
15859 (Chronic Upper Airway Obstruction) @eéiasnns hypoxic drive Lﬁiaﬁ'fgsiumimyiama%lﬁ@m’axmﬁmﬂ?a
(apnea) [¢ Uszifinaaiuznasl@sunnngdian §9nnaINIAITLEASUDNNIIE hypoxemia, Hayeu1esdn, SIEULWNgnIA
wuaipandeuludnnfinin 95% nasldsunandian dminfissindnsasas 90 axvilEAsYeILLDENDs Hale was
lpdurarandediale

2.2 r;jﬂasﬁﬁLLu’ﬂﬁm%ﬁmﬂmEZQQ@ﬁ’uLﬁmwziTu Hihpazldsunsasianislu 20 w1l TaeihUuwnganunse
Winmsitaduludasinldlaonansasememey ap sun udmnldaunsalifioyafifisams nMansasemeiiufs
fuLASpaflaf LAy Wi ASHDINEDY HEDATHINTIININTITINYI TREMSRANTINEIA1SATIIRLIRIEL A DR TaieAdy
JuLswelsadiy

2.3 wssugUaelildsunsidsunsasiadseliumadumaladinuulasnisdosndnsasiauuusau (flexible
laryngoscopy) #3pn15RsI9nansFgslagnIsapenansnsIaunuuis (rigid laryngoscopy) e unzihiuneulunis
daﬁﬂéawmwsmﬁumﬁLﬁumﬂaa"muuLﬁaiﬁr:gﬂasiﬁ%”ummﬂaa@ﬁﬂumsﬁwﬁ’mms aSunelifieiileanunss
ViR Idnnegndasszniieiinans \alamalidihsuazanalddnauioasdy ndsanniunssssulisay
uluBupauwiuufihensuyiinans

mMsnspudiunsun1saainanInsIauusau (Flexible laryngoscopy)

v
o o °

1. wipalnseaynlaslidAusuonsdiaduiu svssnm 1% i wisliiuddyushomerasaidannauduimm
Tusasdm 1:1 tdlulnseayn et lideyTnsseynyuiuuazananuliauny

2. wuzthgUaplimelananuaziauaaiysendnen1snsg

3. ihseieonmsldfeuszasd 1w Bunfses aduld n3aidanduaiina

aswspuginsunisasianasuisslasnisdaendnensaauuuis (Rigid laryngoscopy)

1 W nawzilasld 10% Lidocaine spray wWuusnalanduuLazaanay (oropharynx) (1 puff fivsunesen
10 fadnsw)

2. unghgihe311389111510 Afusuning

3. theunwnghrinanis seninevinans daaneinsielinadadisdpdme mssudayanodhaiduazdane
fihwagnananarinfioinmsniniia fafuriafionmsndrfiasyin idihundufssensonaeni deonaldsusunnuseming
saendnaldnazysufiudayaadnnn 15 mﬁLﬁ'aLﬁhsz";”\iLLazﬁmmmmmsﬂﬂmaﬂwiﬂéﬁm
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mswznmal,ﬁ'aLﬂ%yuﬁﬁqmﬁﬂ%’umﬂmzﬂa
(Pre operative Care for Tracheostomy)

1 MswspNdThenauazae anhenens lunane
gﬂLﬁumafaimmmwﬁwmmmsmmL'ammmg'm
6 - 8 thlu) 1§ unndazdszifivanudoadusionse
as1aapuUinlyn/Audany/ contact lens/ Tanzlusieniy
JUpdneldsunisnsianeiasUfifinig uaznsnsas
Fvary WadaefunsAANITLNSATDY 91AA15L9EAD
mangaatiddey (duA msaanw Bndisdusn tpUsadiu
naiumalagiudulazlon nsasiansuiwineion
ADUL1ZAD "ﬁﬁmsﬁwmﬂ@ﬂwﬁmafz Hypovolemia 531678
Fnsziaisaemstiungudundadon singuduns
uieduaudnn endiunde HERSwrEsUDIMNT Ayuing

2. Witayadthsuazanffvifunsianzes §ie
LL&\W%@@Wﬁﬁmm%ﬂmmmmﬁwLﬂuﬁéﬂaﬁﬁmfﬁfu
AN9L91ZAD LRUAITIAN A1ILUNTATDUTERINNLATHAY
M51912A9 A5AUALTNETzARATIRFDUIENANSANSTH
iaya LLazmsvamm@uyamr;jﬂamt,am%afgﬂﬁmwsqﬁ
funsalinnudngauldaungriny Uipiazniaanf
AR A UNTIUARIALLRLASSA LazA UL
UDINNSLLABLLALIEYIB1AaDAANAD

3. Uszauauaas AR eeIfn Useauauniig
wapugsuazAnmu s [URsihda TasnsuugUnsel
ihﬂﬁ'imLLazmsﬁLLmua"ﬁmf’imﬂéﬁayLﬁ@mmsmﬂaﬂ
nsafagngarslavaiiadaudis
mstiASavILaznIsauadIudIndenu

WPIIAAITASFURUs AR AL s A R AR
ANUENHBNAANY anANUAFYALazauasu TR AL
douasunsadnaiuninsruiganusinidotiuiaing
Usafiussiuanuinnfvauasanundfiisaiosiung
WhsuRmans fihsuazasauasasindanuisnatiiu
15A B1ANT WAZLUININANTSAY) AAaDAUAIIUNIAMAIY
AsUsUAluAITALINEInngnan1slavionannanaD
Uszfiuanuiea® inutay IEua a1n1stanusuang
1912AD ﬂ'mmﬁmmmsfaimmsa?iamsﬁ’mﬁmm
[Fenudnf anulsiguauisnieny wazasgay iy
Mwanwel upnanil fhediinndnaiisifuiaies
Uszaﬁ’ﬁuﬁﬁmﬁmsaLLaLﬁyﬁu%§Qﬂ1$idﬂawaa@amma
WU MSAUATDNADASLAD N5ABAYDIABYINANUALDR
WAZANSAALENNEDE9YATS IR B siuAITINSATRY
fiorafntu lauA \HURTDAAY AsALED DS BILKE
SouBadpsALEY (granulation tissue) BAUszLiunila
freliiAnanuiandvangieunn fo anudvaieg
AUAITUTENDINTOUATIHUALANTIANITANIERN AN
fionalAnlufuvianannauns Wy vianannauAnidnw

N3DNQADDANAFILANS WeIaTedununddsyuas
Tifioyafidaian wsuaseanuinle uazaiuasm e
LLﬂzﬂgﬂﬁﬁﬂﬂﬁJﬁﬂ@hﬂ'ﬁ@LLaLLaszﬁiyﬁuamumsaﬁ@m 9
Idpehamanzay Tapdudaudnisasuisiunaunisans
ABLAZANSAUANAWINHAANITDENTALIY ATPUARUYIY
g Usyaed funaufidday uazmsUtadmdenisianzas
\Dalemalifihsuazasauasalddnnuulszfuisna
aputipdnnudisnmmiinlany wassusedunsioans
Wimunzauduanug arnadnla wazusunuaefiisuas
ATDLATA ADTEARPNAARNANALAZIES A AL LT
Tunsguashu
MsinzAsdIansEnUslazAsauAs lunay
fn fiheenainanudnalfsIfUNaATENUADUNUN
wihfilunsauas 1ipsnniifoddadiusiensuazais
doans WiaunsalfiFosmaldaudnd denalinnuanse
TumsdsznpuAanssudszaniuniamslsznauandnanag
vauzifpafudanlidsiutiuandsnmineuiaiay
aunsalmemsunnsd Tgwizlunsaififiadusiansh
ATAUASILAZADINEANY p1athipInTlduazdeng
ASENUADFIUENLATHFAIVDIATOUATI HANTTNUFIAA
o191 lUglaymdunsusiuazinla fiiwanasdniaiua
1nssdy neande sangeuiduaaalunuee wazdaany
Feadpnzfuiad wornadediunumadaluansTinng
agnandiudale layn1ssuiengnaiale Tddasls
FaasumsUsudsanwanwelfiasuulas azasiuany
Widthoaunsadsedinldognedinmue uanani msgua
Gﬁm?am%uma&nﬁuawﬁ@LLaﬁaLﬂuﬂsuﬁuﬁfﬂmsmaﬂﬁm
YAAATIUTNFUAINAITATINTATIANULATEALAZAIY
Aandnafiianaunummsidudgua fedsesuiinuey
ﬁy’qms@LLar;ji'J’;EJLLazmimﬁﬂﬁLﬁﬂuﬂsaUﬂ% U89
NANSENUADANTTNNUYTEN D19 DuAD Ny ANUNGD
a1 senaliselfuasnsauasianasmivgiuailiang
FumssasARu Ty
Wy1U18AITTURsInIUDIATIUATILALEALAAIE
AnuRuaninla T wusuaziidels daasulad
miaﬁmﬂﬁsumuﬁm%LLaLﬁaa@mszLLazmmLﬂ%ym
sufsuuzhunasslemifitoaiayunsguangis
doiinsnendedmiyanlsmeina Tasliioyaud
dUrpuazafdtnsudiniigaziinisaesadoyaluds
PluMITNEaADLILDY IaUszauMsdan niaTHbu
gunsaimensunndasdulunsaifiduaslaisunsa
AN AL SIUTNITAAMIUALAIAFAIUNYIUIA
fsufiayey Waiasuasiennuiulalunisguagiie
it uazsalunaeaiayus q wi Wnhlsemeuna
FUASUFUAMNAILA WeND1ASITRgUA DA Sy
T1uuareednsansudlFusnsiuguaIW Aanaaull
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fziAf AW BNANUWSauALssUL W Tunse
fifihedaslinunselimemsunngfidasendunseua i
pEFDLDY LU Lﬂ?@ﬁ@@Lamwz H5DLASDINAMDDNT LAY
21A1AE (oxygen concentrator) Iﬂmy’]ﬁmmﬁm
Farniedoudeanusndulunsidiniiagredaiiing
Wemipauiiiisioe e lhlFsunsuduiouaremiin
Tunsaififinnusiiudoeinnszualuiin tral¥asounsh
fInsansEANUNSaUuaze AU Fagelannsiy

ms’ﬂﬁmwfuasﬂ']sm%ﬂumww%auﬁﬁwﬁlﬁ%’ums
1RITADLAZEALA
ms?ﬁmmimﬁjﬂaﬂﬁfﬁ%mﬂmwauazﬂ@LLaﬁ
anuidaypgedsdnmnulanafouazaanniinuas
Jihunmenaedmihynalsensnna ihepaslasumuiei
wazAsANSAISN1SALaRULDDL1NgAADY Tasyauiuls
fheuazdauaiinnug anuiinle wagvinwefisdulums
ALAYIEYaBAaNAD FIuTeNTUsIfiupIATHaUAR LAY
mssansiaymitenaifaiuluiiaUszsiu i iainsoy
AMunsauliidaunsatismiafiinldagranuizay
disagfithumshinnusasaunquasuitasifigndes
TiuA msszTasyiallih dngriarannauap mseadii
wazASHANBYEsTAELARIaiuela wu uwile suss
iuazans ATu wanAwinaInnsemBanih Tayause
Wrue q Jausnavianasnauniiintlasiudulan
Yapuingniaiumals soufensauasunsauaguaIw
U 1w A1599ARSINBTIMINEEURUTAWTINANY LAz
m‘s%’uﬂizmumm??iﬁammmﬂﬂﬁmms WiDLEsUaa
AU LT LLTIDDNTINAY LAZANNITLNTAT DY
Tumssamssuunsaau instifeUssnaunanrans
sUnuy (Fud Fleananisauationannauas Fauang
funpunsriauazaIa ANTAALANTE LATATHILAR
MsRAUARNSDA1ZRLEN SaNTeuuTL TR ANuSAT
Mwisznautazdnsunuuuuiunou (step by step)
w3pu QR Code dmsuiinfsndannusiazionsisung
Wiy mMsiEadenantiniuanuinta ananuien
978 LLazLﬁ%ﬂ,Ja‘S”']m';mﬁuTaTﬁLmI;jﬂ’mLLaxQQLLaZums
AuanuLaaliagregndauazlanndulussyzend

wINNNsALARTIERAINISEAD
(Post-Tracheostomy care guidelines)
1. msquatialiagludunsisfimanzan
WailpeiuliliviorannanmpnaAnspLARRUF LN
Tagwweuadigihele mefiviohifanusiuaeoavhlsiife
msidundseiviatuientunasaay vassmelaiin-aen

hiAARAMLINIATR UL (R ASHNFIYATIYIDNADAAD
Asyn IAwaAniasdnvin(Flaildndaungn wdfldunuau

fnaramsnalsuspadoavinaluniuazdine Fule
\uieunszanlaydosseililiusiunianainauanly
Arunzauds goaindld 1 31 arsasreaausiunis
voerippgeaians anunsavirldlaglgiunslaiin
waraan udiunadausananvianiall Banynvia
ranauadahaniEeditioidede iuanuiuuay
anavhAamsRnEarsassaedasdinonite fulu Fedas
Wasutaw 9 madassuiufaiy fekionaliaoeiels
pmsnsamugaENrzinlisagBanynviaih U lumyeng
TpmsnsamuneaaunzunumsTiifan Wieanmsidund
sziadanddulanilsusnane Wi Aauiauna Lag
andlayniAsndnrudNLEUAE

2. MSAALIURT

Tunseifigihelisnansalonsaiuaunzannan @iy
AUl e LadndudpahiugalaNneaanYIDNaARNAD
TozFonlimseaLaurznnafivanga HuA was14 - 16
Fr. ey vt Bimstimugaauneiifvunalna)ifiuly
Waennazyi idraeinensluramelawauas denali
pmalisansamadhununuiisnnedignanesnldog
Weena wagananaliiinniztanuny (lung collapse)
ﬁauﬁumsqmamm deuanisareiinliszain Fnyag
sugaaunzlaslidutindalndannin antiuaugiis
Usenaladifiatran Wilatheilfsansgaaumeannain
ﬁammz@imﬁﬁumsmwmm?m@mawz 195adndng
Jansoanazsuusesdulimunzan Taolulisedy
100 - 120 fiaduasuson (mmHg) ﬁm‘i”um%'mamamm
BHAGAANIN %39 10 - 15 wusiasUsan (cmHg) §1%s5u
\n3DenALaneTinsaLAADUAT WA YetimasUsuus ey
audbiazanwuaiiy Tnaifnuaznsnalstiusedy
AdnaemuAUAINZEY A1SEIALSIUTrINEaLRzhY
AAAINLELIADNTAALEDADDA LATANAITIEAILLADS
Aaioyuaziiaiadng @ vauzyinseeaaune Tildte
ﬁfﬂ(ﬁmmqﬂﬁaé’uﬁwmﬁa@iavaqmy@@ﬁum%m@u@
wwunz wazlifiofisugeiisusanadadudarsasge
wwune Taapgaaunsin(diuvianasnaumpauginda
wsadantiny Fadusefuyszuasiunits carina
Toodlilagauauusiga ndufasannudsane
1 iufiues udisdagmuauiiisliiAnusige wipuv
ADY ¢ ANENYDDNDYINEN € ﬂﬁ@mammt,wiam%%ﬂfﬁms
Hna1uuin 10 307 wazarswadseunad 30 Tundl Asu
ﬁﬂmi@@ﬁﬁw ﬁﬂﬁwaummsa@@Law:aaﬂfﬁwm laimas
laanygaaurzaniAul asanenavh iidaynanna
11ady 1Andanenn \AaLpIEDUNTYLATUINARALNR
(hypergranulation) n3anseduliinainisie Tapvily
wuzth DildanpaaaungdnninUaisvionannauma e
05 - 10 wuiwas winiu unendudu mnldauge
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wungAuANly p1alisansogaiaunzannldnun uay
launzanalUnaduiivasvionasnanmasld anudluang
AALEUHEAITRAITANMINANUTHTAYD e TuAIs
laiulaureann@ioe SINFIUSUILAZAMUATLIVDS
vz Wptinlifihenmylaldazain ananudusss
Asgaduuaemadunislavazilaeduniszunsndon
fiorafntu

3. msUSuanuiu

Asta1zApYi lva1naldauayn PIANATIRIUTID
naspanaslauasiFeigamgiazanuiuilimunzay
Wusimafiuieuasdugeinason1svineuuee muco-
ciliary escalator lumsiiumalavihldigunsmisniu
PEULIzADRTIBUSUANLT U LA SH LAz D AED
0.9% ialimaiAunslayuinuaziivazaiiauns
(Nebulizer with Normal Saline) waznseifiauneiniyn
fiuanne1ald hypertonic saline #38 heat nebulizer
Winvhliaumeaansafusanunldsiu uanani fis
A15¥ENLENNS TR LA LRSS TR Tinn g [dvia
losanzmaniioravh idansdandslumadumelaud
danalinsiuaunsinldonnuasiiuaiudoedanis
@@%uumqrimaa@ama

4. Tracheostomy cuff

viananamsiinawuiiaiuduiandlivi (dud vie-
RABAAUADLULWAIARALAzLULaNnE drulsenaunan
ypeYinranAaNADT 2 slinazwiiaudu FelszanulUdag
viosauuan (outer tube) azasaylunannau e lidmsy
Daradurula vodamly (inner tube) asdivuafiui
IdwaRduriadiuuen Tngasivarafivnnndvesiuusn
Gnriay watlasduaunsdnlUfindulueswiagiuuen
@111 (introducer) Mludatiimelunisldvianannau
ApsnuaALingmuiumelave iy

Hovurufindduifsn W venannauApuaaLfin
WinsanvierannauasApuafnfituialan Asdvioans
Fuagvin i Fpadanisaadu udsavhaniagfitloeiunig
LANZUDLENAE

viaranaauAsluuWaafndIulnaazlignlyeny
Usnalaiuvonannauas feazthsliaunsasawindy
wwipstwmelalifdedy Yasdunisdrdninuazaims
aeg1lan Tﬁ”ﬁuﬂszﬁﬁé‘ﬂayﬁmé‘”umié”ﬂmﬁas%’q?ﬁwm bk
Liffavsdnaninedufmunsewdouduvonasnauns
vilnlanzlddeinanlansiunse auawas Tadde o1y
ANSTHNUYIINY rg‘ﬂ'mfaiﬁmfﬁé‘”ﬂJﬂﬁLﬂﬁyuﬂaﬁay 9 1A
vinsliithge uananil Yaaflivihdslideaiuniasey
Fulawasuwuafiiy anuazanady Taansdunsodia
Hauasunsananiaulu (inner tube) 9ansnaerinAIy
azp1aldnnin Feannisaaduannaunzld laswnie

pehedefihefifiumrzmisiiusiuanang
5. mswipurianannannans
TnuvhlUndanzanUszuna 75 FRTEHINeNADAAYN
wazRonilednasioudafuud nduarzandUiie
Yeiiansllf cuffed tracheostomy tube w&faunsa
Wasuvianasnauaill non-cuffed tracheostomy
tube I& Fafinanvuiin [WuAdulans wiadalaw Hndu
wazaNUNsasa Uiy tracheal flap Bndsannildouy
via (A @D outer tube MsIABUYA 4 - 12 Fan%
RNTUIANUFATNUDILKALIILAD UDAIIAAITHUELY
¥I97ADAARANNTUSEHZNAED fihuaaslisumsIasm
vionanananafifatsdaestaludn
- daualiaunsaldmogaiauzasiiurionanans
[§Faparinnniaunzgasiunylurionannas
. ﬂawaa@ﬂaﬂqﬁimfﬂﬁéﬁy’ﬂa (accidental decan
nulation)
Hihedonmsnipladiuin fa1nsidenseniaz
pandauluidans (desaturation)? uiiinazle
wenenuuAlilaunsaaLaunensnisnsdu 4 ud
6. AMSNIANUFLDIAYIDRADAAUAD
Taavh[Uvonannaumeasdl 2 fu (double lumen)
A9 inner way outer tube Lafiazau1snnDALRNY
§9UU89 inner tube 1NYMANUFZDIA H AsYeNNELDA
Vanannaumaafilildrinainlanzaisaan inner tube
panunuaynsa NI AN AEDIAR YN
Anuazen waziadpinazaiaudivhlfuis aghe
HouSuaz1- 2 ass dauviadfivhannlanzanunsanan inner
tube panunlfudseiadnerinredulunazdunonday
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Abstract

The integration of digital technology in nursing administration is revolutionizing healthcare delivery
optimizing workflows and enhancing patient outcomes. This article explores innovative strategies for
harnessing digital technology to streamline nursing administration and improve healthcare delivery
efficiency. It discusses the impact of digital technologies such as electronic health records (EHRs) telehealth
wearable technology artificial intelligence (Al) blockchain and mobile health (mHealth) applications on
nursing administration.

Despite the numerous benefits offered by these technologies, challenges such as privacy concerns adoption
barriers and security issues must be addressed. The article highlights the importance of careful planning
and strategic implementation in overcoming these challenges. Furthermore, it explores future trends and
implications, emphasizing the potential of emerging technologies to revolutionize nursing administration
and enhance patient care. Recommendations for staying ahead of technological advancements are provided
stressing the importance of ongoing education collaboration and strategic planning.

Ultimately, the article underscores the transformative role of digital technology in nursing administration
and its potential to humanize healthcare delivery ensuring a more patient-centered efficient and innovative
healthcare ecosystem.

Keywords: Digital technology, Electronic health records, Healthcare delivery, Mobile health applications

Nursing administration

Introduction

In recent years, the healthcare landscape has undergone significant transformations, challenging
traditional models of nursing administration and healthcare delivery! This section will provide an insightful
overview of the existing state of nursing administration, emphasizing the complexities and demands faced
by healthcare professionals. Topics covered will include the growing patient population, increasing chronic
illnesses?, and the need for streamlined administrative processes.?

With the advent of digital technology, there has been a paradigm shift in how healthcare services are
delivered and managed.® This subsection will delve into the various ways digital technology has revoltionized
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healthcare, from enhancing patient care and clinical outcomes to optimizing administrative workflows.4%
It will touch upon the evolution of electronic health records* telehealth®, and wearable technology,®’
illustrating their impact on the efficiency and effectiveness of nursing administration.

As healthcare systems grapple with the challenges of an evolving landscape, innovative strategies
ecome paramount for nursing administration.” This segment will underscore the importance of
adopting cutting-edge approaches to meet the growing demands of patient care and administrative
responsibilities.® It will explore how embracing innovation can lead to improved patient outcomes,
increased operational efficiency, and a more sustainable healthcare ecosystem.>®° By utilizing
technological advancements such as telehealth, wearable technology, and electronic health records,
healthcare systems can address the challenges of an aging population, rising chronic conditions, and
limited resources. Moreover, these innovations not only enhance patient care but also streamline
administrative tasks, making healthcare systems more adaptive and resilient to future challenges.

The discussion will set the stage for the subsequent sections, which will delve into specific digital
technologies and strategies employed in nursing administration.

Digital Technology in Nursing Administration
Electronic Health Records (EHRs)

EHRs have become a foundational element in contemporary healthcare systems, presenting a multitude
of advantages.? Streamlining record-keeping processes, EHRs ensure the swift and efficient access of patient
information for nurses and administrators, fostering real-time availability and expediting decision-making
processes.! The comprehensive and current overview of a patient's medical history, medications, and treatment
plans provided by EHRs contributes to elevated standards of patient care and improved coordination
among healthcare providers.* Notably, the legibility, standardization, and accuracy of documentation
within EHRs mitigate errors associated with manual record-keeping, while decision support tools aid in
adherence to best practices.? Furthermore, the transition to digital records yields cost savings by reducing
expenses related to paper, printing, and storage, thereby enhancing the overall efficiency of the healthcare
system. EHRs also champion interoperability, facilitating seamless information exchange among different
healthcare systems.®®

Despite these benefits, challenges such as interoperability issues, data security concerns, and the learning
curve associated with EHR adoption must be addressed.” Implementation costs, potential user resistance
necessitating comprehensive training programs, and the imperative need for stringent security measures
to protect patient data underscore the importance of careful consideration in the integration of EHRs.”
Additionally, challenges such as standardization issues and workflow disruptions underscore the need for
meticulous planning to minimize adverse impacts on patient care during the transition to EHRs.”

Seamless healthcare operations hinge on the crucial integration of EHRs with nursing administration.
They play a pivotal role in enhancing care coordination by providing nursing administrators with a
centralized platform for streamlined communication and information sharing among healthcare
professionals.*® Leveraging EHR data, nursing administrators can effectively analyze patient trends, assess
resource needs, and optimize staffing levels based on patient acuity and demand, thereby facilitating
efficient resource allocation.!°

Additionally, EHRs equip nursing administrators with tools for monitoring and assessing the quality of
care, identifying areas for improvement, and implementing evidence-based practices to drive continuous
quality improvement.® Ensuring regulatory compliance is another significant advantage of EHR integration,
as these systems support accurate and complete documentation, streamline reporting processes, and aid
in audits.!® Moreover, decision support features embedded in EHRs empower nursing administrators to

make informed decisions related to resource allocation, policy development, and strategic planning, further
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enhancing the overall efficiency and effectiveness of healthcare management.

Arecent study by Tsai et al. (2020) titled "Effects of Electronic Health Record Implementation and Barriers
to Adoption and Use: A Scoping Review and Qualitative Analysis of the Content" highlights the substantial
role of EHRs in improving healthcare delivery, emphasizing the need for effective implementation strategies
and addressing barriers to adoption. The study discusses the benefits and challenges of EHR implemen-
tation, underscoring the importance of proper training and the integration of security measures to ensure
the success of EHR systems in nursing administration.®

Telehealth and Telemedicine

Telehealth and telemedicine have emerged as transformative technologies, particularly within the realm
of nursing administration.>® These innovations bring about improved access to healthcare, especially for
individuals residing in remote or underserved areas, effectively mitigating barriers to timely medical care.
The cost-effectiveness of care is a notable advantage, with telemedicine contributing to savings for both
patients and healthcare systems by diminishing travel expenses, minimizing hospital stays, and optimizing
resource utilization. In the realm of chronic disease management, telehealth enables continuous monitoring
and care, granting patients ongoing support without the necessity for frequent in-person visits.?

Additionally, telemedicine fosters proactive healthcare by facilitating remote monitoring, preventive
consultations, and early detection of health issues, thereby enhancing overall health outcomes." Leveraging
telehealth platforms for patient education and engagement promotes a more active role for patients in their
healthcare journey®® Notably, telemedicine plays a pivotal role in reducing non-emergency visits to the emergency room,
freeing up resources for critical cases and contributing to a reduction in overall healthcare costs.** During
pandemics, telehealth has proven instrumental in managing healthcare delivery by enabling remote
consultations, monitoring of COVID-19 patients, and reducing the risk of transmission.’®

The utilization of telehealth and telemedicine within nursing extends beyond mere remote consultations,
encompassing a range of essential functions such as patient monitoring, chronic condition management,
and timely interventions.® Remote patient monitoring enables nurses to track vital signs, medication
adherence, and symptoms from a distance, facilitating prompt intervention and decreasing the necessity for
frequent hospital visits!? Virtual consultations through telehealth platforms enhance accessibility, allowing
nurses to assess, advise, and educate patients without physical presence.* Efficient triage and follow-up
become achievable as nurses remotely prioritize cases based on severity and urgency, conducting follow-up
appointments through telehealth to optimize time and resources.! Home health monitoring, supported by
telehealth, empowers nurses to assess patients in their home environments, fostering continuity of care
and enhancing patient comfort.’®

Telehealth's role in facilitating communication and collaboration among healthcare providers enables
nurses to actively participate in virtual care teams, promoting comprehensive patient management through
shared information. Moreover, telehealth platforms serve as valuable tools for nursing education, training,
and professional development, ensuring that nurses stay abreast of the latest practices and technologies
in remote care. Beyond the clinical realm, telehealth contributes to improved work-life balance for nurses
by reducing commuting time and offering flexible work arrangements, ultimately leading to increased job
satisfaction and retention.®

Wearable Technology

The advent of wearable technology has paved the way for real-time monitoring of patient health, offering
a multitude of benefits across various healthcare scenarios® Wearable devices facilitate continuous monitoring
of vital signs, including heart rate, blood pressure, and oxygen saturation, providing a comprehensive and

immediate overview of a patient's health status.!” Particularly advantageous for remote patient monitoring,
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wearables empower healthcare providers, including nurses, to track patients' health parameters outside
traditional healthcare settings, thereby enhancing the ability to detect early signs of deterioration’® In
the realm of chronic disease management, wearable technology plays a crucial role by monitoring key
health metrics, promoting proactive interventions, and encouraging patients to actively participate in their
healthcare journey.!

Equipped with sensors, wearables contribute to fall detection and prevention, enabling the early
identification of changes in movement patterns and triggering timely responses to prevent injuries in
at-risk patients.?° Additionally, smart wearables assist in monitoring medication adherence through reminders
and alerts, aiding nurses and healthcare providers in ensuring patients follow prescribed treatment plans.?
Sleep tracking capabilities of wearables offer valuable insights for nurses in assessing overall well-being and
identifying potential health issues by monitoring and analyzing patients' sleep patterns.?? Moreover, the ability
to track physical activity levels through wearables allows nurses to assess patients' mobility and adherence
to activity recommendations, proving particularly relevant for post-surgery recovery or rehabilitation.??

Wearable devices play a pivotal role in streamlining various aspects of nursing practice, starting with efficient
data collection.?* By automating the collection of patient data, wearables reduce the reliance on manual input and
paperwork, ensuring accurate and real-time information for nursing assessments.? This automation extends to the
optimization of nursing workflows, allowing wearables to automate routine data collection tasks, enabling
nurses to redirect their focus towards more complex aspects of patient care and, consequently, increasing
overall efficiency.

The seamless integration of data collected by wearables into EHR systems creates a centralized
and comprehensive patient record, easily accessible to nursing staff’ Wearables also enhance nursing
responsiveness through real-time alerts and notifications, keeping nurses informed about critical changes
in patient health or upcoming tasks.®®* Acting as communication tools, wearables facilitate inter-nurse and
inter-professional communication, fostering collaboration and facilitating quick decision-making.?? Beyond
operational benefits, wearable technology encourages patient engagement by involving them in their care,
allowing nurses to leverage wearables for setting health goals, tracking progress, and providing personalized
feedback to motivate patients.’® Furthermore, wearables serve as valuable tools for training and education,
enabling nursing staff to familiarize themselves with new technologies and stay updated on the latest
advancements in patient monitoring.®

Innovative Strategies for Nursing Administration
Artificial Intelligence (Al) in Nursing

Al is increasingly utilized in nursing to leverage predictive analytics for enhanced patient care.® Through
the analysis of large datasets, Al algorithms can predict potential health outcomes and identify high-risk
patients.”® This enables nurses to proactively address health issues, prevent complications, and allocate
resources more efficiently.’® Predictive analytics also play a crucial role in personalized medicine, allowing
nurses to tailor interventions based on individual patient profiles and predicting optimal treatment strategies !’

Al in nursing contributes to increased efficiency by automating administrative tasks.?® Routine
administrative responsibilities, such as scheduling appointments, managing patient records, and handling
documentation, can be streamlined through Al-driven automation.?® This allows nursing professionals to
dedicate more time to direct patient care, reducing the burden of manual paperwork and administrative
duties.?? The automation of administrative tasks not only enhances workflow efficiency but also reduces the
likelihood of errors associated with manual data entry, contributing to improved overall healthcare quality
and patient safety.”®
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Blockchain in Healthcare

Blockchain technology is revolutionizing healthcare by providing a secure and transparent frame-
work for data management.!® In traditional healthcare systems, patient data is often scattered across
various entities, leading to security concerns and potential breaches!” Blockchain's decentralized
and cryptographic nature ensures that once data is recorded, it cannot be altered or tampered with,
enhancing the security and integrity of healthcare information.’® Patients have greater control over their
data, and healthcare providers can access a secure, immutable ledger that maintains a transparent
and auditable record of patient information.?? This ensures the confidentiality of sensitive medical data and
builds trust among stakeholders in the healthcare ecosystem.!”

Blockchain promotes improved interoperability and seamless information sharing among different
healthcare entities?’ Traditional healthcare systems often face challenges in exchanging information due to
disparate databases and incompatible formats.® Blockchain's decentralized ledger facilitates a standardized
and interoperable approach to data sharing!® With patient consent, healthcare providers can access a unified
and secure record of patient history, diagnoses, treatments, and medications, leading to more informed
decision-making and comprehensive patient care.®® This enhanced interoperability not only improves the
efficiency of healthcare delivery but also has the potential to reduce redundant tests, streamline processes,
and contribute to better health outcomes for patients.”

Mobile Health (mHealth) Applications

mHealth applications play a crucial role in enhancing communication among healthcare professionals,
fostering collaboration and improving overall healthcare delivery™ These applications provide a platform
for secure messaging, file sharing, and real-time collaboration, enabling healthcare teams to communicate
efficiently, share critical information, and coordinate patient care seamlessly.?® Whether it's a quick
consultation between physicians, nurse communication for care coordination, or sharing diagnostic images,
mHealth applications contribute to faster decision-making, reduced response times, and enhanced teamwork
in the healthcare setting!” This improved communication is particularly valuable in emergency situations,
where timely information exchange is critical for effective patient management.

mHealth applications empower patients by facilitating engagement and education through mobile
platforms. These applications offer a range of features, such as personalized health information, medication
reminders, and interactive tools for monitoring health metrics. Patients can access educational resources,
track their health progress, and receive real-time feedback, fostering a sense of empowerment and active
participation in their healthcare journey. mHealth applications also support remote patient monitoring,
allowing healthcare providers to gather data and offer timely interventions.® By providing easily accessible
and user-friendly interfaces, these applications contribute to improved health literacy, medication adherence,
and overall patient well-being.?* Additionally, they enable healthcare professionals to extend their reach
beyond traditional healthcare settings, promoting continuous support and education for patients in diverse

environments.

Challenges and Considerations
Privacy and Security Concerns

Protecting patient information is paramount in healthcare, and privacy concerns center around
safeguarding sensitive data from unauthorized access or disclosure!®' This includes personal details, medical
histories, test results, and other confidential information. Healthcare organizations must implement
robust security measures to ensure the confidentiality of patient records.®® Encryption techniques, access
controls, and secure authentication processes are essential components of safeguarding patient information.

Compliance with data protection regulations, such as the Health Insurance Portability and Accountability
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Act (HIPAA) in the United States, adds an additional layer of legal protection for patient privacy.
Healthcare systems are increasingly reliant on digital technologies, making them susceptible to various
risks and vulnerabilities.* Potential threats include cyberattacks, data breaches, and ransomware attacks that
can compromise patient data and disrupt healthcare services. To address these risks, healthcare organizations
need to implement comprehensive cybersecurity strategies.!® This involves regularly updating software and
systems, conducting security audits, and training staff on cybersecurity best practices. Additionally, establishing
incident response plans and contingency measures ensures a swift and effective response in the event of
a security breach.®'¢ Collaborative efforts within the healthcare industry and information-sharing mecha-

nisms are crucial for staying ahead of emerging threats and vulnerabilities.

Adoption Barriers

One significant barrier to the adoption of new technologies in healthcare is the resistance to change
among healthcare professionals.?® The introduction of innovative systems often requires a shift in established
workflows and routines, which can be met with reluctance from healthcare providers. Professionals may be
accustomed to traditional methods and may be hesitant to embrace new technologies due to concerns
about a learning curve, disruptions in daily practices, or perceived inefficiencies during the transition.*
Addressing this resistance involves comprehensive training programs, change management strategies, and
fostering a culture that encourages continuous learning and adaptation.?® Engaging healthcare professionals
inthe early stages of technology planning and implementation can help alleviate resistance by incorporating
their insights and addressing concerns.4%°

Financial constraints pose a significant hurdle to the widespread adoption of technology in healthcare.
Implementing new systems, such as EHRs or advanced diagnostic tools, often requires substantial upfront
investments in software, hardware, training, and ongoing maintenance.?® Smaller healthcare facilities,
in particular,may find it challenging to allocate the necessary resources for technology adoption.” Overcoming
financial constraints involves strategic budget planning, exploring cost-sharing models, and seeking financial
support through grants or partnerships. Demonstrating the long-term cost-effectiveness and improved outcomes
associated with technology adoption can also help justify the initial investment.?°?” Government initiatives,
incentives, or subsidies for technology implementation can further facilitate the financial viability of adopting
new healthcare technologies, encouraging a broader and more equitable adoption across the industry.

Future Trends and Implications
Emerging technologies in nursing administration

As Al and machine learning continue to advance, they offer tremendous potential in nursing
administration.” Predictive analytics can aid in resource allocation, staffing optimization, and early
identification of patient deterioration. Intelligent decision support systems can assist nursing administrators
in making informed choices for improved patient care.”?

Blockchain technology ensures secure and transparent data management, addressing privacy concerns.®
In nursing administration, this can lead to a more streamlined and secure exchange of patient information,
enhancing trust and interoperability among healthcare providers.®

Internet of Things (loT) Devices, including wearable technology and remote monitoring tools, empower
nursing administrators by providing real-time data on patient vital signs and health metrics. This
facilitates proactive care, reduces hospital readmissions, and contributes to more effective chronic disease

management.5?428

Potential impact on healthcare delivery and patient outcomes
The integration of emerging technologies in nursingadministration has the potential to significantly
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enhance efficiency through automation, leading to more precise and timely patient care.” Predictive analytics
and Al-driven insights can contribute to personalized and proactive healthcare interventions, improving
overall patient outcomes.

The use of technologies like mHealth applications and wearable devices promotes patient
engagement and education.’®? This can lead to more informed and empowered patients who actively
participate in their healthcare journey, ultimately contributing to better adherence to treatment plans and
improved health outcomes.?30

The availability of real-time data through emer-ging technologies enables nursing administrators to make
data-driven decisions. This can lead to more effective resource allocation, streamlined workflows, and improved

overall healthcare delivery, resulting in enhanced patient satisfaction and quality of care.?

Recommendations for staying ahead of technological advancements

Healthcare professionals, including nursing administrators, should engage in ongoing education and
training programs to stay abreast of emerging technologies. This ensures that they can effectively leverage
new tools and systems for improved patient care and administrative efficiency.4?

Establishing collaborations with technology experts, industry partners, and other healthcare organizations
can facilitate the exchange of knowledge and insights. Networking allows nursing administrators to stay
informed about the latest technological advancements and best practices in implementation.>

Healthcare organizations should invest in scalable and interoperable infrastructure to
accommodate the integration of emerging technologies. This involves adopting flexible systems that can
adapt to evolving healthcare needs, ensuring seamless implementation and scalability as new technologies
emerge

Before widespread implementation, nursing administrators should engage in strategic planning and
consider pilot programs to test the feasibility and effectiveness of new technologies. This phased approach
allows for adjustments based on real-world feedback, minimizing disruptions and optimizing the integration
process.®°

The integration of digital technology in nursing administration not only enhances operational
efficiency but also plays a crucial role in transforming various administrative processes, particularly in areas
such as scheduling, communication, and performance monitoring.?

Automated scheduling systems that utilize digital technology, such as Electronic Health Records (EHR)
systems and resource management applications, simplify the process of assigning shifts and tasks for nurses
and other healthcare personnel. The use of these digital systems allows for precise calculations of staffing
needs and resource availability, ensuring efficient resource allocation while minimizing redundancy and
addressing staffing shortages during peak times.*°

Interms of communication, technologies such as Telehealth and online communication platforms play a
key role in enhancing and improving communication among nursing teams and patients, as well as between
nurses and doctors. These technologies enable faster, more accurate communication, reducing delays and
errors in transmitting information, both in patient care and medical decision-making.?®?°

The use of Artificial Intelligence (Al) and real-time data systems helps in effectively monitoring the quality
of healthcare services and patient care. These digital technologies allow for the swift and efficient analysis
of healthcare-related data, such as patient satisfaction levels and resource utilization, facilitating timely
decision-making and supporting evidence-based improvements in administrative processes.?**°

Overall, digital technology has significantly transformed the role of nursing administration in
multiple ways. It not only enhances the efficiency of operations but also elevates the standards of
healthcare delivery, ensuring adherence to best practices, and enables the management of resources

in a more systematic and effective manner.>2
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Conclusion

The integration of digital technologies like EHRs, telehealth, and wearable devices has
revolutionized nursing administration by improving communication, enhancing patient care, and
enabling remote monitoring3® Yet, challenges such as privacy concerns and adoption barriers necessitate
careful planning® Emerging technologies like Al, machine learning, blockchain, and the loT offer
unprecedented opportunities, with predictive analytics and real-time monitoring promising to
revolutionize healthcare delivery.”®3% Digital technology's transformative impact on nursing
administration is evident in improved communication, workflow optimization, and data-driven decision-
making. It not only boosts efficiency but also promotes patient engagement and empowers healthcare
professionals, contributing to better overall health outcomes.

Nursing administrators play a vital role in navigating this technological landscape by embracing continuous
education, fostering innovation, and strategically implementing emerging technologies.!®?° Collaborative
efforts between healthcare professionals, industry stakeholders, and technology experts are crucial for
realizing the full potential of digital advancements, ensuring a patient-centered, efficient, and innovative
healthcare ecosystem.'#??

For Thailand, the implementation of digital technology in nursing administration should begin with
improving the IT infrastructure in hospitals and healthcare facilities. This includes the establishment of
an interconnected Electronic Health Record (EHR) system nationwide, which will allow patient data to be
accessed quickly by all health-care providers. Training and developing digital skills for nurses and healtcare
staff at all levels is essential, particularly in remote areas where access to technology may be limited.
Effective training will help reduce resistance to technology adoption and enhance service delivery efficiency.

Additionally, Thailand should prioritize the security of patient data by employing Blockchain technology
or high-security encryption systems to protect patient privacy and prevent data breaches. Promoting access to
healthcare services through Telehealth, especially in areas with limited healthcare access, is another strategy
that can enable the public to receive medical care remotely, reducing the burden and costs associated with
traveling to healthcare facilities.

Lastly, continuous evaluation of the use of digital technology is necessary to identify areas for improvement
and measure the impact on patient care efficiency. This evaluation will help ensure that data is used
effectively to adapt and improve service processes in the future. The use of digital technology in nursing
administration in Thailand is therefore a critical step in advancing healthcare services and improving the

quality of the healthcare system to meet the increasing demands in the future.
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Abstact

The inferior epigastric artery (IEA) is a critical landmark during laparoscopic surgery. While |EA injuries
occur in only up to 2% of procedures, they can lead to serious complications such as port-site hematomas
or life-threatening hemorrhage. This systematic review aims to clarify the IEA’s anatomical course relative
to key abdominal landmarks to define surgical safe zones. We synthesized data from cadaveric dissections,
radiologic imaging (CT and ultrasound), and surgical anatomy reviews. The |EA consistently courses within a
paramedian "danger zone," typically located 4-8 cm lateral to the midline. Variations exist based on population
and side; for instance, some studies show the vessel as close as 2 cm or as far as 10 cm from the midline.
Higher BMI also tends to push the IEA slightly more lateral. To minimize injury risk, trocars should be placed
in identified "safe zones": the avascular midline (linea alba) or areas >8 cm lateral to the midline. Given the
current lack of Thai-specific anatomical data, local cadaveric studies are essential to refine these safety
guidelines for regional populations.

Keywords: Inferior epigastric artery, Laparoscopic surgery, Trocar placement, Cadaver

Introduction

The inferior epigastric artery (IEA), a branch of the external iliac artery, runs obliquely along the inner
abdominal wall to supply the rectus abdominis and anastomoses with the superior epigastric artery near
the costal margin.}? This vessel’s course places it at risk during laparoscopic port placements, especially in
the lower abdomen. [EA injuries during trocar insertion are uncommon but have been reported in up to 2%
of laparoscopic procedures.®* Such injuries may cause complications ranging from port-site hematomas to
life-threatening hemorrhage. Therefore, understanding the IEA’s surface anatomy in relation to key landmarks
is crucial for surgical safety.

This review summarizes studies on the IEA’'s anatomical relationship to key anterior abdominal wall
landmarks, including the pubic symphysis, xiphoid process, costal margin, anterior superior iliac spine (ASIS),
and umbilicus. We review findings from cadaveric dissections, radiologic imaging, surgical anatomy reviews,
and clinical case reports. In particular, we highlight defined ‘safe zones’ for trocar placement and identify
high-risk regions to avoid. Where available, data from Asian populations are emphasized. In the absence of
Thai-specific studies, we draw on findings from other populations and highlight gaps for future research. Key
results are presented by source type, emphasizing the |EA’s relationship to landmarks and its implications
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for laparoscopic safety. These relationships and the recommended safe zones for trocar placement are

summarized in Table 1 and Figure 1.

Table 1 Summary of inferior epigastric artery (IEA) location relative to anatomical landmarks and recommended

“safe zones” for trocar insertion

Pubic symphysis

Study Type | Population Landmarks IEA Distance Safe Zone Reference
Cadaveric Western Midline to ASIS 3-8 cm Midline (linea alba) 56
(Mean ~5 cm) or >8 cm lateral
Cadaveric Indian ASIS, Umbilicus 410-4.49 cm >55 cm lateral from 7
midline
Radiologic (US) | Chinese Midline, Pubis 4-8 cm lateral ~7 cm lateral and 8
band ~5 cm above pubis
Radiologic (US) | Uygur Pubis, ASIS 35-8cm (R<L) |Avoid 3.5-8 cm from 9
midline
Radiologic (CT) | USA Xiphoid to Pubis | 4.4-7.5 cm <4 cm (medial) or 10
>8 cm (lateral)
Midline (.Linea Alba)
Danger Zone
(IEA path, 3-8 cm
from midline)
Safe Zone

(approx. 7 cm lateral,
5 cm above pubis)

Figure 1 Schematic diagram illustrating the anatomical position of the inferior epigastric vessels and

defined zones for safe trocar insertion in the lower anterior abdomen.

The illustration presents an anterior view centered on the midline (linea alba). The left half depicts the

rectus abdominis muscle intact, covering the course of the inferior epigastric artery and vein. The right half

shows the rectus abdominis muscle removed to reveal these vessels (indicated by arrows) running vertically
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onthe posterior sheath. The red shaded area labeled
"Danger Zone" (approximately 3-8 cm lateral to
the midline) indicates the typical location of the
inferior epigastric vessels, representing a high risk
for vascular injury. Green shaded areas labeled
"Safe Zone" denote regions considered to have a
lower risk for trocar placement, located medially
(<4 cm from the midline) and laterally (> 8 cm from
the midline, with an additional specific safe spot
noted approximately 7 cm. lateral). Key anatomical
landmarks shown include the umbilicus, pubic

symphysis, and anterior superior iliac spine (ASIS).

Cadaveric Anatomy Studies

Cadaveric dissections have provided important
baseline information on the course of the inferior
epigastric artery (IEA) in relation to the midline and
bony landmarks, while also highlighting substantial
interindividual and side-to-side variability. Across
cadaveric studies, the IEA typically lies 4-8 cm from
the midline, although rare cases have shown the
artery coursing as close as ~2 cm or as far as ~10 cm
laterally.

A dissection study of fresh Indian cadavers
demonstrated that the IEA generally follows a
paramedian course from its pubic origin toward
the umbilicus, with greater lateral dispersion at
higher abdominal levels.!t In some specimens, the
artery terminated below the umbilicus, emphasizing
variability in vessel length. The left IEAtended to lie
slightly more medially than the right in the lower
abdomen. Based on these observations, the authors
described a paramedian “danger zone” beneath the
abdominal wall corresponding to the typical trajectory
of the IEAand noted that its width increases toward
the umbilical level *?** Similar findings were reported
in cadaveric surface-mapping studies in Western
populations, which consistently identified the IEA
danger zone within the paramedian region.>® These
studies confirmed that the linea alba is reliably
avascular, whereas the region lateral to the rectus
abdominis muscle lies beyond the usual course of
the epigastric vessels. Other cadaver-based analyses
focusing on minimally invasive surgery proposed
practical safety margins, suggesting that trocar

placement at approximately 5-6 cm or more from

the midline avoids the typical path of the [EA"

To reduce the risk of inferior epigastric vessel
injury, laparoscopic ports should be placed either at
the midline (linea alba) or more than ~8 cm lateral
to the midline, thereby avoiding the paramedian IEA
danger zone.

This aligns with the idea that roughly a 5-6 cm
clearance from midline laterally is needed to be
outside the typical trajectory of the inferior epigastric
vessels. Notably, this distance is similar to the lateral
edge of the rectus sheath in many individuals, rein-
forcing that ports just outside the rectus muscle are
safer. The authors also stressed that the umbilical
region is relatively avascular centrally, making it a
common and safe primary entry point, whereas
lateral ports require careful placement to avoid the
epigastric field.3¢

Although these principles appear consistent
across populations, region-specific cadaveric data
remain limited, and further anatomic studies in Asian

populations, including Thai cohorts, are warranted.?*®

Imaging-Based Mapping Studies

CT angiography and ultrasonography have
mapped the inferior epigastric artery (IEA) in living
subjects, largely corroborating cadaveric findings
while providing population-specific and dynamic
information. Collectively, CT and ultrasound studies
confirm that the IEA most commonly courses within
a paramedian danger zone approximately 4-8 cm
lateral to the midline in the lower abdomen #1018

Alandmark CT study mapping the deep epigastric
vessels in vivo demonstrated that, across multiple
horizontal levels from the xiphoid to the pubic symphysis,
the epigastric vessels consistently remained within
this paramedian band.°* Based on these findings, the
authors recommended that when internal landmarks
are unclear, lateral trocars should be placed at least
~8 cm lateral to the midline and 25 cm above the
pubic symphysis to minimize the risk of vascular
injury.!®® These practical coordinates have since
been widely adopted as surgical guidelines.

CT angiography studies further refined these
safety margins by accounting for interindividual
variability, proposing “security distances” that extend

slightly farther laterally at higher abdominal levels,
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particularly near the umbilicus.®® Overall, these
data emphasize that secondary ports placed near
the umbilical horizontal plane may require a wider
lateral offset to reliably avoid the IEA.

Ultrasonographic studies have highlighted
potential population and side-specific differences
in IEA course. For example, a study in patients of
Uygur ethnicity demonstrated consistent left-right
asymmetry, with the left IEA running more laterally
than the right at multiple levels’ Rather than detailing
these numeric differences in text, such population
comparisons are best summarized in a table or
schematic figure contrasting Western, Asian, and
other studied cohorts.

Patient factors may also influence vessel position.
Higher body mass index has been associated with
a slight lateral displacement of the IEA, although
the magnitude of this effect appears modest and
does not eliminate the paramedian danger zone.lo1"
Dynamic imaging during pneumoperitoneum has
shown that abdominal insufflation causes some
displacement of the anterior abdominal wall; however,
the IEAs remain identifiable lateral to the rectus
muscles, and insufflation does not negate the risk of
vascular injury if trocars are placed within the usual
danger zone. This underscores the importance of
selecting an initial avascular entry site and placing
subsequent ports under direct visualization with
awareness of epigastric vessel anatomy.?

Modern imaging studies consistently support the
surgical principle that the inferior epigastric vessels
occupy a paramedian band approximately 4-8 cm
from the midline. Safe port placement is achieved
by using the midline (linea alba) or positioning lateral
trocars 28 cm from the midline and =5 cm above
the pubic symphysis, with additional caution near

the umbilical level| 210111618

Surgical Anatomy Reviews and Safe Zone
Guidelines

Clinical anatomy reviews and surgical guidelines
synthesize cadaveric and imaging data into practical
recommendations for trocar placement. Across
multiple sources, the inferior epigastric arteries
(IEAs) are consistently described as occupying a

paramedian band approximately 4-8 cm lateral to

the midline, defining a recognized “danger zone”
for abdominal wall entry."?° Accordingly, reviews
recommend that trocars be placed either at the
midline (linea alba) or 28 cm lateral to the midline
to minimize the risk of epigastric vessel injury.?°%

The linea alba, extending from the xiphoid to the
pubic symphysis, is reliably avascular except for small
perforators and is widely endorsed as a safe entry
site for laparoscopy.®???% Surgical texts and reviews
commonly recommend midline or umbilical entry
for the primary trocar, even in patients with prior
lower abdominal incisions, as the deep epigastric
vessels course lateral to this region.®?

When midline entry is not feasible or for
additional ports, guidelines emphasize sufficient
lateral placement. Asimplified and commonly cited
principle is the “5 cm lateral to the rectus” rule,
whereby ports placed 25 cm lateral to the lateral
border of the rectus abdominis are considered safe
and beyond the typical course of the |[EAs 101625
The anterior superior iliac spine (ASIS) serves as a
useful landmark, as ports placed near or just medial
and superior to the ASIS are usually lateral to the
epigastric vessels and avoid the paramedian danger
zone.'*?® In the upper abdomen, where the superior
epigastric vessels lie closer to the midline, ports are
safest when placed either close to the midline or
well lateral, rather than in an intermediate paramedian
position.®%

Whenever possible, reviews recommend direct
visualization of the IEAs, either laparoscopically
(as lateral umbilical folds) or by transillumination
of the abdominal wall; however, visualization may be
limited in obese or dark-skinned patients, reinforcing
the importance of landmark-based safe zone
rules.21%?" Some reviews briefly note anatomical
variants, such as the corona mortis, which may be
encountered near the pubic region and warrant
caution with very low lateral ports, although this
is primarily relevant to pelvic and groin surgery.2?

In summary, surgical anatomy reviews consistently
support a practical guideline: the IEAs occupy a 4-8 cm
paramedian corridor,and safe trocar placement
is achieved by using the midline (linea alba) or
positioning ports 28 cm lateral to the midline, with

the additional rule that ports >5 cm lateral to the
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rectus border are generally safe 10112

Gaps in the Literature and Future Directions
Variations highlighted in Table 1 have important
clinical implications for surgical practice and
emphasize the need for region-specific anatomic
data. Despite the extensive literature on inferior
epigastric artery (IEA) anatomy and laparoscopic
safety, several focused gaps remain. Notably, there
is a lack of dedicated Thai cadaveric or imaging
studies examining the course of the IEA? While
most existing guidelines are derived from Western
populations, limited evidence suggests that vessel
position and side asymmetry may vary across
populations. For example, an ultrasonographic study
in a Uygur cohort demonstrated consistent left-right
differences in IEA location.? Future Thai cadaveric
orimaging studies are therefore needed to confirm
whether the widely cited “4-8 cm from the midline”
rule applies locally or requires modification.
Another gap lies in the lack of consensus
on a single, practical safety standard. Although
recommended distances such as >8 cm lateral to the
midline!© and variable cutoffs based on vertical level
(e.g.,~6 cm at the ASIS and ~9 cm at the umbilicus)
are broadly consistent, they are not identical.’® This
highlights the challenge of translating anatomic
measurements into simple, universally applicable
bedside rules. Accordingly, there is growing interest
in patient-specific mapping strategies, such as
preoperative or point-of-care Doppler ultrasound,
to identify the IEA and mark individualized safe
zones, particularly in patients with obesity or prior
abdominal surgery where anatomy may be altered.®°
Dynamic factors also remain incompletely
studied. Limited data suggest that pneumoperitoneum
and patient positioning may cause minor shifts in
abdominal wall landmarks, but these changes do
not eliminate the risk of IEA injury if trocars are
placed within the paramedian danger zone™° Most
current recommendations therefore continue to
rely on static anatomic assumptions derived from
supine imaging or cadaveric studies.
Finally, there is a paucity of studies directly
correlating defined anatomic “danger zones” with

actual rates of IEA injury. Prospective studies or

registries linking trocar position to port-site bleeding
or vascular complications would strengthen the
evidence base and help validate specific safety
margins for different procedures.
Research priorities emerging from the literature
include:

(a) Thai cadaveric and imaging studies to establish
population-specific anatomy.

(b) development and validation of imaging-based
protocols for patient-specific IEA mapping; and

(c) prospective clinical studies correlating port

placement with vascular injury outcomes.

Conclusion

QOur literature review identified consistent
anatomical relationships and recommended safe
zones for trocar insertion, as illustrated clearly in
Table 1. In conclusion, The IEA runs 4-8 cm lateral
to the midline, creating a danger zone for trocar
placement. Safe zones are the midline (linea alba)
and areas >8 cm lateral. Further Thai-specific studies
are essential to refine guidelines and enhance

laparoscopic safety.
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