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(Original Article)
The Effect of Problem-Solving Therapy with Family Participation Program on

Depressive Symptoms of Adult Persons with Major Depressive Disorder

*Sqn.Ldr. Rattikan Sringam, M.S.N, *Asst.Prof.Dr. Sudaporn Stithyudhakarn
Faculty of Nursing Chulalongkorn University
Correspondence to: rattikan4 Smut@gmail.com

(Received : 27 July 25,  Revised : 21 Nov. 25,  Accepted : Mar. 26)

Abstract

This quasi-experimental study aimed to evaluate the effectiveness of the problem-solving therapy
with family participation program in reducing depressive symptoms among adults with major depressive
disorder. A total of 64 patients aged 20-59 years receiving psychiatric care at a tertiary hospital in Bangkok
were randomly assigned to an experimental group (n = 32), which received the intervention, or a control
group (n=32), which received standard nursing care. Research instruments included 1) Data collecting
tools composed of problem-solving therapy with family participation program and the BDI-II and
2) Intervention monitoring tools, problem-solving inventory and shared care assessment, with strong content
validity (CVI = 1.00 and 1.00) and reliability (Cronbach’s alpha = 0.89 and 0.79), data were analyzed using
descriptive statistics, the Wilcoxon Signed-Ranks Test, and the Mann-Whitney U Test.

The results indicated a statistically significant reduction in depressive symptoms within the
experimental group after the intervention (p < 0.05), and in comparison to the control group (p < 0.05).
These findings suggest that the problem-solving therapy with family participation program is effective in
alleviating depression in adult patients.

Keywords: problem-solving therapy, family participation, depressive symptoms, adults with major
depressive disorder.
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Abstract
Background: Pulmonary aspiration is a common respiratory complication during anesthesia and may result
in severe morbidity when a large volume is aspirated, which is related to the amount of residual gastric
contents. A full stomach is still encountered in patients undergoing elective surgery, due to misunder-
standing of fasting guideline as well as other risk factors. Gastric ultrasonography is an accurate method
for assessing the volume and characteristics of gastric contents.
Objectives: To determine the incidence of a full stomach in patients undergoing non-emergency surgery
at Patong Hospital and to identify risk factors associated with a full stomach.
Methods: This prospective descriptive study included patients aged 18-70 years undergoing non-emergency
surgery who gave history of completed the fasting regimen. Exclusion criteria were pregnancy >20 weeks,
presence of a large intra-abdominal or pelvic mass above the umbilicus, BMI >35 kg/m’, and inability to lie
in the right lateral decubitus position. Qualitative and quantitative assessments of the gastric antrum were
performed using ultrasonography.
Results: A full stomach was identified in 19 of 79 patients (24.1 %). Among these, four patients had solid
contents and fifteen had clear fluid greater than 1.5 mL/kg or >100 ml. Factors associated with a full
stomach were obesity (BMI >30 kg/m?): adjusted OR 8.4 (95% CI 1.40-50.08; p=0.020) and ASA physical
status 3: adjusted OR 10.9 (95% CI 2.10-56.86; p=0.005).
Conclusions: The incidence of a full stomach among non-emergency surgical patients at Patong Hospital
was 24.1 %. Obesity and ASA physical status 3 were significant risk factors for a full stomach.
Keywords: full stomach, non-emergency surgery, gastric ultrasonography, anesthesia
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MM91971 1 Patient characteristics; data are expressed as the mean+SD, median [interquartile range],

or n (%)

Data Low risk (n=60) High risk (n=19) P-value
Age (yr) 43.25+12.52 42.26+12.34 0.77
Gender 0.04
Male 19 (31.7) 11 (57.9)
Female 41 (68.3) 8 (42.1)
Language 0.73
Thai 45 (75) 15 (78.9)
Non-Thai 15 (25) 4(21.1)
BMI (kg/m?) 0.14
Underweight (<18.5) 4 (6.7) 2 (10.5)
Normal weight (18.5-24.9) 32 (53.3) 9 (47 4)
Overweight (25-29.9) 21 (35.0) 4(21.1)
Obesity (30-35) 3(5.0) 4(21.1)
ASA Physical Status 0.06
1 26 (43.3) 6 (31.6)
2 30 (50) 8 (42.1)
3 4 (6.7) 5 (26.3)
GFR 104.1+17.7 103.6+21.6 0.92
Comorbidity
DM 4 (6.7) 3(15.8) 0.22
HT 9 (15) 2 (10.5) 0.62
DLP 6 (10) 2 (10.5) 0.95
GERD 3 (5) 1 (5.3) 0.96
PU 2 (3.3) 0 (0) 0.42
Severity of pain 0.41
No (Pain score 0) 38 (63.3) 9 (47 4)
Mild (Pain score 1-3) 19 (31.7) 8 (42.1)
Moderate (Pain score 4-6) 2 (3.3) 2 (10.5)
Severe (Pain score 7-10) 1(1.7) 0(0)

Opioid used 4 (6.7) 2 (10.5) 0.58
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@517 1 (Cont.)

Data Low risk (n=60) High risk (n=19) P-value

Type of surgery

General surgery 26 (43.3) 8 (42.1) 0.12
Ear Nose Throat 3(5) 0(0)

Orthopedics 17 (28.3) 10 (52.6)

Gynecology 14 (23.3) 1(5.3)

Fasting time (hr.)

Solid 15.4 145 0.65
[14.0-16.8] [11.0-17.5]

Liquid 131 115 0.34
[11.0-15.0] [10.3-14.3]

A9199 2 Gastric ultrasonography assessment; data are expressed as the mean+SD or n (%)

Data Low risk High risk P-value
(n=60) (n=19)
Qualitative assessment <0.001
Empty 42 (70) 1 (5.3)
Clear liquid 18 (30) 14 (73.7)
Particle 0(0) 4 (21.0)

Quantitative assessment
Gastric residual volume (ml.) 54.24+19.7 120433.2 <0.001
Gastric residual volume (ml/kg) 0.940.3 1.740.2 <.0001

M5191 3 Multivariate logistic regression analysis of factors associated with high risk of aspiration

Variable Adjusted OR 95% CI p-value
Male 3.2 0.91-11.33 0.071
Obesity (BMI 30-35 kg/m?) 8.4 1.40-50.08 0.020
ASA PS 3 10.9 2.10-56.86 0.005

Orthopedic surgery 3.0 0.88-10.53 0.079
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Abstract

This descriptive research aimed to investigate the organizational engagement of registered nurses
across different generations at Bhumibol Adulyadej Hospital, Directorate of Medical Services, Royal Thai
Air Force. The study employed the Delphi technique, gathering insights from four groups of experts
totaling 51 participants: 1) 9 senior and middle-level nurse administrators (Baby Boomers), 2) 9 first-line
nurse managers (generation X), 3) 14 staff nurses (generation Y), and 4) 19 newly graduated nurses (generation Z).

The study was conducted in three rounds: Round 1 involved interviewing experts regarding
organizational commitment to develop a questionnaire; Round 2 required experts to rate the importance of
each item; and Round 3 involved re-evaluating the responses to calculate the median and interquartile
range (IOR).

FEach generation prioritizes different aspects: Baby Boomers emphasize job security, organizational
culture, loyalty, and a sense of ownership; generation X focuses on career advancement, organizational
pride, and workplace relationships; generation Y values happiness at work, professional worth, development
opportunities, and work-life balance; generation Z prioritizes work relationships, teamwork, mentorship
systems, and role clarity. These findings serve as a strategic framework for nursing administrators to design
customized human resource management policies that address the specific needs of a multi-generational
workforce, thereby enhancing long-term organizational engagement and reducing turnover rates.

The research results revealed that organizational commitment among registered nurses across all
generations comprises five key dimensions: 1) job characteristics, 2) work experience, 3) job satisfaction,
4) organizational culture, and 5) work relationships (median=4.13-4.60, IOR=0.69-1.07). These findings serve
as a strategic guideline for human resource management to enhance organizational engagement among
registered nurses.

Keywords: organizational engagement, registered nurses, generational diversity

Royal Thai Air Force Medical Gazette, Vol. 72 No. 2 May - August 2026




Vol. 72 No. 2 May - August 2026 Royal Thai Air Force Medical Gazette 27

(Anuseualy)

f»mugﬂw”uaqﬁﬂswaqwmma%m%w WEASAINIE

W.a.MdN agely agans, we.a., W.0.MGN §x ubu, we.a.,
UM NG gaNansal ASUAN, IWe., u.N.MdN ASan DNamaIALEN, We.i.,
w8 5msay 5515178, we.n.

nNaNMSWEN LIS lsamen U?B{JQWBB@E?EILW% ATUUNWNENINTDIMA

UnAGEa

mﬁé’aL%dwcsimm@%”’@ﬁﬁfmaﬂiamﬁtﬁaﬁﬂmmmmﬂw”umﬁﬂﬂanwmmaﬁﬁm%wLwiazﬁmﬁa e
NBIMINENG quwmmamwaa@aawrj nanwwEvmsene ldinaflams3suny Delphi technique
mﬂﬂammmmmmmu 4 1 Nl 1 e Endidh AmessgauasTsna: (generation Baby Boomer)
van 9 o Ngal 2 NI ENTT e U3MSTEe U (generation X) 13w 9 A NENTI 3 WA ENaLAL
ﬁjﬁjﬁﬂ“@am (generation Y) MW 14 At LLa:mq'Nﬁ 4 WAL sl (generation Z) MW 19 A 3’934‘1/%5% 51 A1
Toamsdnusadn 3 sou dssnensae saufl 1 dunmaiaomdnduresifuenapfeaiuenaymidliasens
LBINENLNAITNTN ';memwamiﬁmmwm Lwaﬁ%mLﬂmmuaaummwﬂwmmmﬂﬁmmmmmmmummrm
iumummmﬂmawammm o0 2 SL‘MNLGﬁmsmE]_IWR]ﬁMWWWBUBﬂWN LLﬁuialI‘VI 3 Ao nEgL
fifienannndh .50 uaveitdtmemsenalva mmumimmamumammLme 99,01, 2566-31 .0, 2567 TIANAA
150 4

WM IR heHNaIRNS B LTI THUsazT 293 filastbimehAyuanshariu il Baby
Boomer o mshdnyiuamasunslinm Seusssaedng ensasining wazANFANIUAI8Y; generation X
whwenarmiluseain anumendlalussing uavdtaiuonwlufivho; generation ¥ Wiy
A umsvho quizadindn lemawann uazanaaNgasznieiiauaymnom uay generation Z
whidaiuon s mavhonuiin ssuitiaes wesemademusammhi wamvistsanan iy
L%@a;ﬂéﬁﬁuéﬂ%miwmmswmmaélumimﬂaqwﬁmiﬁmw%’wmmqmﬂﬁﬁa@ﬂa”mﬁ"ummm”anmiﬁmwmmzm
PDINENLNAUGRETI9TE Lﬁ'aa'uLﬁ%mmm@ﬂﬁumﬁmua3am"mmﬁmaaﬂaa'ma"'aﬁu
AIENARY: AIMKAWUBIANS, WeNIATIITW, AW INILYBILISIE

'
A Y A

mﬂma e LLlJi’mﬂE]J‘ﬂ N‘U‘i‘lﬂﬁiu@mﬁﬂuﬂiﬂ"ﬁ \u

U

ansdlusnuazanaaaguasiym

| A A @ ~
Tugeuisnsu/Asuasisinds msusms

ninennssminanafii lasheny lumsduiefeuasdng
o eE o Sa d o eda
ganughidane e iflasanyemnafofunswgniden
4&' < v v v ¥ A
AgouaziuTadavanlumsasinnaldivieumens
utstss madamansnennasnediagivdsliaraies
wAM IR YINEEIaANNEININIL Idtnsaungy

¢ d o i o
Tufsnsmnenaepiiieshwyaanafifidnunmgs (ralent)
ioeriasinsluszazem® Somnesenetseshmypan
4&' a til A o Atild v 1 v
Adensdernauacivienading b ldazdonaling
siisnumaithusnevasessnIussquashisaleoehed
LseAvEm FhemeeNAEiAlAT (work engagement)

LL%’D‘HNL’ﬁd‘gﬂi%mi@ﬂﬂLL@SI%N%TJGLR]‘UﬁaWﬂiLﬁE]
Wﬁmmﬁmm;fﬁﬂ@ﬂﬁuasimﬁﬂ%@@iauwmwﬁﬁﬁ
W aaar st susimeuasissagiony
nwdesetulunmefdawiosesssdnanuothad
mas? uanmﬂ‘ﬁmm@ﬂvﬁ“ﬂmmﬁuﬂm‘fﬁﬁ%f@
JasAvanamassinafiandny s lienaails
Tumseseg wiomsamaanaasmsinamlaagiusingh
mnﬂ1iﬁﬂmsluﬁaa;ﬂuwudwwﬂfmmﬁﬁ‘szﬁu@msJ@ﬂﬁ%
qw“ﬂ%ﬁa”mwm‘sﬂn1mmﬁ@fnLLazﬁwam‘sﬁﬁﬁammﬂ@@
\#h BorannRaTLLIIARBS Bakker and Demerouti

(2017) Aiszyhemugnilunuliiesuddssnszy



28 Royal Thai Air Force Medical Gazette

anuanala uazlsvansmwlumarhamyhiin e
ﬁldNaL%ﬁU’]ﬂ@'affﬂm’JszmHLLaﬁWiﬁ]“ﬂm‘]_qlﬂmﬂ?ﬁ’ma@
mmﬁ@wm@hﬂﬁﬂﬁﬁ’@am wavansamMamaan e
] A v o @ ! v 6 a U 1 QL
athaiizehety doalvibernadiulalsaensiinaluanme
masetuge®
(% 6
mmpjnwﬂumﬂﬂi (organization engagement)
I A a A ¥ A
Lﬂuaﬂnzmwmélmmmﬂmamﬂmﬂiwmamiwmw
I@auﬂmaaﬂNmmmsi@si’wjm ANNNIEADTOTU LAY
anwesnenens lumamuglassnatslidaria®
da . - 4
qﬂmﬂﬁmwawﬂwﬂmmqwmngﬂamﬂw
apIag U dnNsy Aegauntaniiagldenenmaag
D e A Ao d ¢ 9
FULDIDENIANT L‘wmmmaauaaﬂﬂﬂmﬁqtﬂmmy
fnald® dewasiammueslalumsaseg lwnuvasymains
Tussegen (retention) WRaseAnSwamIufsRanunisiu
izﬁummauazizé’umﬁm uazaaUmMIaIeante
U U 1 A v o0 @ :!J v z
mslenghelanensdivizshety TIANNNAURNIINTD
i fusim mn’saia”mwmmyw—aaﬂmammmﬂi (turnover
rate) nlinehnimaiaiassamnadions la lwnurily®
e NaE AT e NIUALET AN NN
mamﬂmnﬂu@@ﬁﬂi UsEnausie 1) MIANIaANN
ﬁmwsmhmsl,mhﬁﬂ’uuﬂmmﬁﬁmm@ﬂﬁugwmmm
a A A ¢
woenssumMAuanEnfifeadadens (organizational
citizenship behavior) Aeaifisilafiagyainuseme
W39 1A MM OWARN I IANUNG T edoma
TpesmstamaindssAnsnmias s Ao naTa%IRng,
2) myaawnAnsssideauuiivhan lumeeseiudaamn
o o , A { o ¢
qmmﬂﬂmmm@ﬂwmmﬂﬂ@wnmmimﬁuwaummi
s MSIYNOUENE MINAI anEiRee luwmif
LALANGSlaflaaann F9RINANILNLADAIANWMS
VEnmuasemasaiinmas lnsmwsdninneniig
fiasoduaMuandunIauADLGY, 3) ANNDETIAUAS
maflmasmeng maLAmavEennasme e
A9 IUUNIFTNANIZIARANTIDANITITITNIN
. t:lld o v [ [3 v
(retention) qﬂmﬂswmﬂamw%magﬂuaamﬂwmu
4&' U (% til v v 1 Y Y A
0 mfsmﬂaﬁawmmmmpdﬂwmzmﬂmmmi
mammwLquﬂaqwﬁmﬁm%mﬁ@miﬁmaﬂwa‘mm
% ¥ A @ o s
mmm?ﬂam@mﬂﬂ@amamm@ Zafluia laaheyzes
mmag’ﬁa@LLazma3mmﬂ”wmiﬁsnaqa@ﬁﬂﬂuamas‘iﬂnm

Vol. 72 No. 2 May - August 2026

Naunauhasn’® Asiumsinmeanaynienasans
KR A 9 v 1 :&I I Y a Y G ¥
Jeflanach dnyaehsdsdagusmslumsldiiudays
Nugraiiaonuuunletnamsuimaninennssnedi
o o 9 i 13
Yy NInguasNIYARINIINNLEZAARALET
vsrnmemavhemiidassaliyemnsUgifnuath
L R PR TP GRS RIS
TuamumaneuisyaansLisznousEvane
$2978 Famanndriusasngsyaaaiifulaneld
Viuvmesaa eiwaiia uazmeluladfiuansiein
donaliudazngudvieund dfles uazusegelalu
3 A o € (7) 6L a I
msvhauniduiendaneal” luuTunveslsameninag
MILEMIIIANIYASININLANNUENG U IUGNAN
Baby Boomer AN generation Z faduenuriime
Fonagninaay Wesnnudazsreiadqamiud
WANEINY Ak ﬂq‘&l Baby Boomer 8¢ generation X
snlenushdmuiuanusiung dezaumsnl uazana
assnindviansdnslustevens, ngx generation Y uay
generation 7 Iemasetiuemnsugaszeiin
WAL (work-life balance) MadLlafisa5
[ (3 A v A A
WayTaUITINIANITITANYS MNEGANGIMNN T
farabimaudmsvsnennsyanadanuedny o
MIDENUULNAYNENIITITINHIYAINT (retention
strategy) {asnnTRsENaIANNRNWLaIIsaY T
1 v 6
Tslwflonrin msldnaemiuanimsnsau (one-size-fits-all
XK =y a A a ' A 2 ;SI
alaifiuseAvBnmdnda b mauiilaradasnsiiame
NEARLTILANDNTIMIAIBBNIBINENLNET I sl ST
I 1 X VL 24g) ) i % [
whlingetule® measdarhauaeanudaues (inter-
generational conflict) MIAnwazdIeliLSmTiu
gout anluslumaadang@nssumsmhaniaaiu
[ 4 (2 ! 1 Al 1 v
aatTanena g lafussemnaguiuazgwios
WM TANLSERYBN WML Waninnungieiy
$EnlasumInauauInNNTDIMIDL AN EY
mvl,ﬂfjmmqﬂumiﬁmm (happy workplace) WagAN
viumlumaquariheathadindnomn dais madnm
AINMBIRNINUUNMATI TR e a1 T
- RPN A A oo a
asait fafuesasfiosdnlumsnenngmneims
nFnennsaelBorn WoaRaABRINUAIREVaaN
amuTsse N T pmn Mg hvsneifeuzes
asRnsaeheiiseAntam



Vol. 72 No. 2 May - August 2026

Taomen A InaRRRLIAT NIHUNERTIIET
FaduamunenianAsgIie 800 e MadHTyaNy
vimasumISmaminennsyaes laawmelymns

A A A G o o o 2
mennamernam g amsn nsguar huasan
24 s Toyaadifarmined e 2564-2566 WU
SN A NSUALINEIN I NEDaMUaNe AN
= v :al z 1 1 t!i =
fulsbuingstuathodaitios laaludd w et 2566 fims

U XK a 6 & X9 v !
gafunangsfe 95 M8 MINATLT0yaT Mifiuh
naNyAMNIfIRsanMImeanuazatntangIgn Ao
naNTa93Y generation Z uay Y (91 22-35 ) Faiu
masehenyluseiudfifims magafeyamnangs
fanandawansznudaasdnslusasddnan leun
AMWIELAMS Suiiosnandaduneninasanihe
iy S Ay .
Alalmangan shllgnnzansmiosarlumsrham
W aaNuE sdaanuamand aulumsu i
SnvisaasAnSmw Mg aUMIWELNATSle DA
uArMILAMIDIANT laumaznuiinduaasaang

Anseydenansznuderiguarmasla Tufsnns

il g S gtnatan(35)
ANAHNNNR WAIANTVIWLIUIRIT TN

ANMTNUNIRITIWNTIN

1. o%umms{ns&“ﬂ@%%ma%ﬂumu (Intention)

2. srmansBraazlnn (Dedication)

3. @%ummmﬂgﬂﬂmm (Pride)

4. MUMIESNEETFNGL N3N 1N (Creative)

ﬂ?']Nﬁdﬂﬁ’%‘r,uﬂ']%ﬁaﬂwylﬂ'lﬂ%‘ﬂ’l%w
mmm’aﬁmaemjuéﬁﬂamm‘, 4 nay
1. WeNLN@ W Generation Baby boomer 31431 9 @l
2. WeNNAINTN Generation X 144 9 AU
3. WENLNAITITW Generation Y S143% 14 AU
4. WeNNAINTW Generation Z S1W3% 19 AL

Royal Thai Air Force Medical Gazette 29

@iaLﬁaﬂumiﬁwa‘wama@ﬁmmﬁ%ﬂﬂwmmaéuﬂiﬁuﬁfa@
i MIENONNNWUFIRIANT (organi-
zational engagement) 34 Lﬂuﬂaﬂ,ﬂﬁwﬁzﬁaﬁmmﬂﬁ
ANNENATDENIIE et s Men aRRe e
T Aumasidseuiidemamanumennatasit (multi-
generational workforce) ﬁ”’qﬁmﬂmiwummmﬁé’a
rsmundeienasfusaefnmumamamaa
ﬁ%’mmmanﬁu@iaa@ﬁﬂiﬁﬂ@@ﬂa"@qﬁ’uﬁﬂwmmww
VBRI MIRIE ANV FUARBILANLAYMINBLEYEY
@iammm”mmsﬁ,mﬂsmﬁwnam@mm Aufhatadtisheiy
Tumasnnmsnennsusue LLazaﬁfuauumﬂ”umﬁ‘au
W”uﬁﬁwaﬂﬁwmmaslﬁ’miqwaaa'wﬂ"lﬁu

Amamsae

AYIHNYURIANIUERL TR ST e N
Tsemnandnaanaeies nssummdvmsamme 1
athals

o 6 a [
ﬂ'J'INQﬂW%‘l%ﬂGﬂﬂ‘fi‘IIEGWEI'ISJ']B'!‘I"]‘%W“&'IH“’ST]EJ‘H'N'JEI

Y A
mMun 1

Y A
) MUN 2

Y A
MUN 3

Y A
MmMun 4




30 Royal Thai Air Force Medical Gazette

wanilunsiay
sluuuMsThiae

maisteSstuiunsTsudmeTonn (descriptive
research) Lﬁaﬁﬂmmm;ﬂmvﬂ”uéluanﬁﬂil,wiazﬂaﬁwaq
WEMLIE TN IS AR INRRrREa NINNTERHISTIe
I#inafiems3aeuun Delphi technique ias1san
P mAnutasiBenmny deitunauuasiseidiums
3 il
Uszans najm"'aasheLtazmmfri‘nﬁﬂ"mﬁan (Population
and sampling)

R e deng T ULEEa

(purposive sampling) LLazmdmﬁmqﬂim@ﬁﬁummi

[

a oA = 2 - v
35t loerFenmaildlunsinnnsel Usznoudae
HiEnmME T IWImAN 4 NN IW9AN 51 At Lo
1) ﬂEjNW EMNEINTN generation Baby Boomer
160 9 A el Wel. 2489-2507 LuNENKEAMIMS
mIneNasEALgIaLsEAUNaNS URtRemlusumis
IR X a ¢ o
wmbusunmaneninagull filszsumsalyhamms
maneninalaisioent 3o
2) NNWENLNITTN generation X T3
9 au e wel. 2508-2622 WUNGNRLSMINMS
v & a wva o 1 o v v
wennaszeud UgiRnulushumbsimimeriiae
a € o 1Y 1
fhszaumsalhaumemsneninaliloant 20 9
3) NANWENLIAITTN generation Y 143%
14 aw finll W.el. 2523-2540 \Tungamenuadman
v Aawa A wa o [ v a 3
st dfiRemlshumision Bnsttsesument
vhawmemanentng ivdaenh 10 9
4) NANWENLNAIMTIN generation Z T
a @ k4 [ ! a a
19 o 170 .6, 2540 Wuduly Wungsmeninaindn
1a 6 o Y ! A
sl szaumsalvhaumemswenina lsidaens 5 1
Taenavasngueioehs Tnsla 7 unedauau
(Thomas T. Macmillan) fénmuaziaunamsiIae
Renruswnugidernylwmaisumumadianarhe
(Delphi technique) WU WNAKLEETEYGIUG 17 AL
§ v ;ﬂl a v
k) shmnmaramaseNeARRREY (eor) FhbesN
WAISNASTIRD 0.02 At ffIE R MU MR I MM
A \/st./ Aa o ©)
30 AU NIDINLAUDYANDNG (saturated data)

Vol. 72 No. 2 May - August 2026

wisasilafildlunsise
o 6 o
UTENOUAMBULLANMBOAIWIU 1 10 Wae
J 28 v U 5 v .
WUFBUMN S 2 70 eseEtiulagld Delphi
technique 6199
1. upudimusiemasisssinsramening
Aa A 1 1 o £ % o 6 A W
riwusiasnedt e lunsdinmenl 45-60 w0 1
¥ o a d\/L % o U [«
Idhumnded ldanmenuniwsnnssihanasiady
o 6;§ v 2 o A ;:i 1%
wwndunuseindassanslaslgeimadaedadiali
Wiy ldiansnnudadiuotedass viudnd
AYINENYRABIFNITOINEM TN SarianesmInenLia
Tssennagiinaonaeias nasuwnemmIIMe A3l
o S . N
anwoisiuaengls
2. UWLUSRUMNTOLT 2 KIREYMITIuTIs
v ;s\/L £ o 6 DA d' Y o
Foyadldnnneduneaigidsmnyluseud 1 udhan
A [ i . ' (YR % d\'L v
AWATNUNLUAM (content analysis) IINNLUBYANLANN
MY TIN PN naaaTlicasaan e
Tuasdnarameninaiminudasingy snasraduuuy
seumslanedaafiazdnaulldsngueithinlasems
HeAna% usLMaseLT TS IdLsRAL
FanmFnaz AR AR gL s NATF
15230 (rating scale)

3. WWUFALMNTLT 3 WiluudaumaLUy
NATUIEANA (rating scale) 5 3¥AL NEANUANN
o 13 a | Lo Y
i lupsdnsvasmennaindnudaztasiy e ld

9/;&' ra A % ° A dl
WiaenmyldRansandusunsashaauviowfeualas
APBLATUWLLFRLNNTELT 2 Bisnsensibeqms (median)

I A 1 6

Wz vene na (interquartile range) Ha

o ] tSI Y Yo av ¥ % til
shumisrifithslessmstieldneulsunnseumaniun

L2 % ¥ a g: dl Aa 1 $ %4 A L
2 udhdnavul/lineusnasaienamondamatiney

° a A b dl o 1 v
FmaudNvEasasnmAmasieay v nneasms
Suduenaauidaliifemmapanimanvhurausac
NMEAERTAUAMNINLATAME

U U = Aa v % a
JaAuNLNNMIANEIILMumaianare
Tuadilesumaiannmelshsoumnga tustworthiness
989y 8u1Bg@n T (Lincoln and Guba, 1985) Tueh
ananhitliavestoys (credibility) lesnanmeTivein
A @ P A ¢ G A
anaAaiuNR R At szauMsninas s



Vol. 72 No. 2 May - August 2026

A S Y A § vea
ﬂm:nLLaxmLuumiaaumwmﬁmmamwaélmmwmiy
Ienumunasinguenufniuaamuadotnisaiio
anuusiivainansisy (confirmability) A3U
ﬂmaimmmﬂmiagﬂwauuwugmmawa;gawvlmm
SumaiiavesiTenmey aneedasistlunsfions
NANTANEN W’HNNUHWJ“MW”BNHG (dependability)
Iesumsmiuayunnms iddusaumafiunumaua:
Aa 6 v dld a [ =
Aeneivayandsuug mﬂﬂunﬂiammmiﬂﬂm
NNIMIAINT AL AYDINTZLIUMIELIANUREN
[t | GLR/ Av A LA A (10)
WSz Uy J90a MmIglenuimans
a o 6 a 1@ 1
MY ENSNGNA2E19
MIATuUNIUMTERAFINANULNITNMS
Hussanmaiae usnsduas lssmeninandnaagauiet
¢ v A
ATNUNNEMYNTAIME (IRB No. 49/64) 23Tl 31 W.9.
1 [ U e v Y A z 1% 6
64 ﬂaum‘uma;ja@wﬂ@aﬁmﬁLLaxmmmqﬂizmﬂ
5 Aa v A 1 % 1a
mumaumifmHI@awmmwm;mmaumvlm%avl,am
o AV v @ o v @
wamzwmagaﬂmmﬂummauLLasLauaﬁlwmumw
TN
[ [
MINUSIVTINYDYA
Ya v o v A @ v =3
378 Miai 220 UTIUTINT DY Al g
POENUNBINITNENUIA INWEJT]JW@QS?WﬁE)QaHLWﬁ
ATHUNTEMINSIMET LﬁaﬂﬂaamymLﬁum”asﬂamjm"aaﬂw
LLawﬁLﬁmmﬁm”mﬂaslmauﬁ 1 Teamadumual
% o A vA @ v
AEAWDI PNTnUALAT TN T uy MU
a'mmit,r“mifm‘nm”agjaélmawﬁ 2 WATIALN 3 Y
28 LA U s A U
;ﬂmﬁ[@wmLm‘uaa‘ummm&mw,aavlmmw,l,amammmu
U 51 ML iwmmﬂﬂuﬂmﬁmwﬁnm”asjaﬁ@
3 50U TINVIIA 150 T Inesvevna g lumaifiuTiu
v A ¢ o 4 a4 oo d
TINTayaas NI NYIOUN 1 A JuA 9
o A oA A A
Fanan 2566 DT 4 SnaN 2567 TLRLIATT NS
[~3 U QJAI t:i A
mmnmama;ﬂaLmuﬁaummuwﬁmﬂﬁ@slmauw 2 an
TN 15 AwaN 2567 DITUA 22 WIEL 2567 LATTZHY
AEL < % vA
nam ﬁﬁﬁlum‘sm‘umuﬂmasjal,muﬁa‘umm@frjmsmzyiau
1 3 Aaufl 8 wommen 2567 H9TuN 31 wWoEMAN
a g; as o a Aa v %3 A}
2567 Tmamumammmﬁmi@nmummamﬂu;;ﬂw 1

Royal Thai Air Force Medical Gazette 31

'
va

AnLADNRNTIAIHBILAY/ DN TRNTTY

l

DA A A
WUUFERUINN FammNUmede (saun 1)

T

LUUSDUMAULLLINGTLTZNMM 5 520U (ia‘]_lﬁ 2)

T

LULEDUMNUUUNOTLIZEM 5 S0 (%]Uﬁ 3)

AT NN TN ARDIYDIT DA

Y

Taumafasone R

A\ 4

a 6 v av
ARy a/aIUNaM I

o ad o a a v
E'ﬂ“(l 1 /N1TAUBNIIIREY

2 v a
(mumaumiﬁnmmumﬂuﬂmaw’m)

a [ %
MIWATICNVBAA
a (3] a

MelessidayaTauhl 1

Ya v o Y EA v gj o 6

JIdrhdoaad e smuannmsdunwel
HiFnmyawon 51 au 3nlensd daessiiien
(content analysis) lauMInaamUTuAinEese
sunwalduneyeas donsnansmanan lagh
domidsnwamfentiussdicieiy denldtauei
ATILARNINOMYIMANG WTaumn s nevinsouas
shmenamsneAnTasiFanyliinndige ysanms
INAUNINUMIWITTUNTIN NN U 18 3FN 389
wenaInEn leoennm S1wan s4 daeanal
msAansiteyasaudi 2

fAsmheasuf idanuuusaumaseud 2
vimuaanIemzigosaaiia Fmsnenensbug i ua
eisemevema nsrestbmensuusiazdo mehabagms
fiflensioud 3.50 Al eitaszing enalvalsiiiv 1.00
FaugaringuEiismylenadaiuiisannaadiu



32 Royal Thai Air Force Medical Gazette

o a %% U [
WHAMIANZTayauazTalauauuy N1UTulqe
. o . 4
TaTMT e ENTRLaL Lav U e
mnbifanmsannsasasaUnguaNNyTHklBasRns
POINENNAITEN Az RsondaTaemafie
Fautunaraafifenduseniealng snna1 1.00
1/:&' ] U [ o U [«
(@Lﬂﬁwrmyv[mamﬂaamu) inldssraduuunsaums
ATz wsaun 3 ekl
n’n‘siuﬂs’n:ﬁm"agasauﬁ 3
o 4\1’ 1) A a ¢
PNANANNLLUFDUMNTOURA 3 1T
Sﬁ'a;ﬂa I@amiﬁ’wmmmmﬂﬁyﬁmuazﬂ'wﬂé’msmm
Ao lvdaasdammuudazda 93 eTeANLIg
AT UeIaME 3.50 ly waveAdusereaeing
Tsifiu 1.00 S0 60 90 udRTha MARTUIEINGN
9/&: ﬁ!ld 1 L% 3 Aa a
@Lﬂﬁmmtywmamm@ﬂwﬂummﬂmwmmmm%w
v o v wA a A & @ v a
dannaaITunYe Hilimmienaufadiumduiiimad
P AfL Al A 1% A ﬁL
ANplE T aaMmaiUAauuassouay 10.95 Fsagln
¢a AvV Yeno & A a <
mmwmmsam;ﬂmswﬂmmwmwmimqmmﬂm
m”aagaﬁlmauﬁmvlﬂ

a Vv

WaN13338

mﬂmﬁ?ﬁﬂ‘mmmspvﬂ”ﬂumﬁﬂﬂaawmma
Aa A % a . v DISI 1 U 1
A1aw loaldinafia Delphi UMDY 4 NN laun
HUSMIILAVGILALILAUNAIS (Baby Boomers),
KLSNTI3EALETM (generation X), WennaseauUfuans
(generation Y) LAy wmmaaﬂmi (generation Z)
NAMSANINLANNFOAASDI b 5 AIUNAN b
1) MIUANHHEIN 2) AIUUTLEUNTHENTIN O

£ X v o 6
3) PIUANHAIND 12 1% 4) P TAUTITNAIANT LAy
5) MUANAUDIIWIANY HAINTIOTLATaM Lay
o U FSIA U o 6 Dﬁ!‘
mmasjammezw%mﬂmiamwwmmmzﬂmau
;J Aa :E . v Y o
71 1 HAANEHURN (content analysis) & 82 Foehma
wasdavhuuusaUMNTaUT 2 Ty nyizeimay
HAZ AT ANNF AR RN NV TIFOAARDS
a v AI a Yo 1 1% ) v [~3

LLagmaLauaLLmL‘WMmﬂm@ﬂqmammﬂwﬂixmu
A A v @ ¥ oA v & A o ! o
Mndouiudugainuaiulsinmadang uuwazdsuan
U o v A U 1 a a 1 1 v A
daenmulsiings 60 90 wUTWENLNA I IR AT IS
At viemnuahAryenenai (acgﬂvl,@”oﬁ’nmmﬁ 1) 6199

Vol. 72 No. 2 May - August 2026

1. WeNNAITTINWNGN Baby Boomers &
UseaUM I NN ULa I N T3 AU S
EIAN ﬁﬂﬁ’mmﬁwﬁmﬁuﬁwmmm ANNITAI I
NN WAL TWUIIINDIANT NIl aNassnANG
WATANNA LR waﬂwmaa’hmm@ﬂﬁﬂumﬁm
Lﬁmnﬂmmﬁ?iﬂLﬂmﬁiﬁﬁuam,l,axmm%’urﬁmamiaa@ﬁﬂi
AN A RGP RGN AL et AT et N latalpepty
mmaﬂﬁﬂuadﬁﬂﬂmwmmaﬁm%‘w mﬂm”azja*ﬂ@”
NN (MD) ag'sl,wm 3.00 - 5.0 MANNLUTUTIN
(IR) agﬂwﬁad 0.25 - 1.20 slﬁmmﬁwﬁtyﬁ’ummﬂum
TS UDTINAIANT LarANNAISIANG (MD: 4.80, IR:

oA @ AR o
0.70) AITENLEINMILUNUTNE (mentor) LWaLINE
SAUTIINAIFN TR

2. WeNLNAITAWNAN generation X NGk
ﬂﬂag'élwﬁwﬁaLﬁ'mﬁa@iammmi@ﬂﬂummmﬁws
=3 v o @ [ 2: U v A K
Aliamaheyfurisemarmh u@n ansianala
T wazdsmusmwlufivhan snuanseanisans
ADIMIFNAATLNINNILINIIAMIYANINT UASNS
WaWIFS e TN ANTBYAWLT MD ag‘iwﬁw
3.30-4.83, IR ag'sluﬁ'ffm 0.33-1.25 dmimﬂw”mmﬁwﬁiy
o U % A U A
fuanuimmilua@n dasns Wiisyuy career path
AR LLazmmmmqﬁelﬂumﬁﬂﬂmmwwxmiﬁmu
Tlsswentnafiswsznand o lumanssemaft 9 (MD:
4.83, IR: 0.33)

A A | . -

3. WENMNAIMTNNAN generation Y NANUN
wasnugs spsiimadiulnathimaid dasnamauensy
Tiemushdryrulomamants ansmanvaezasnu
MILA5Y feedback NET1NETIA FNNUDTAINT N
anayninluasdnfinanenadnddmiin uae
Iesulemauamsdnann andoganut MD agflutag
3.30-4.64, IR glutas 0.50-1.46 amudheinyathadis
Aumeldiaznmangaseisnuiudindnd i

1% ;SI £ 1 o L2 A
HOAARDINR o mmqﬂmﬁ‘mmu Iagraman
@”ﬂaammmm‘immiwmma (MD=4.64, 1IR=0.57)

N My da e ¢ o

mmmmﬂaﬂmmmumQmmmuﬂiﬂaﬁﬁmaaau
1% ] A b2t % A

(MD=458, IR=0.67) VL@@LLamamaa&“Jﬂwm laisiiou

vlm%qzymaamm (MD=4.58, IR=0.79) m@gﬂﬂumm



Vol. 72 No. 2 May - August 2026

Hhanennavnsmmel (MD=458, TR=0.79) LLazmﬁqﬁﬂa
d\’L YA en sL I A A\/L SL
niefanululsmeninaidnssnanilsevaslunaig
Sgmafl 9 (MD=4.58, IR=0.67) ariouilagaseiuay
daanuolrasdninwentnanmaamesaniiinny
MBS TINANNES T lamL s nae
thdiufisanndasioy ldln Basaouumufiiesme
fonumniinluagiu (MD=330, IR=1.20) uay
MIsnudANNINNIZEN (MD=3.50, [R=1.46) Wagmssl
A A 1 lﬂl a
ynadenbihembemufviapaien (MD=350, R=2.13)
4. WNLAITTINNGN generation Z NENS
anwnizaWEdINgaEY dosmsmeaTiUauNesAnT
Tussessudu Wemuadyiuammwadasmaram
da A 4 X . v A
Mniudias ssuuiides uazanutaauzamnnau
annAhesaslsesng enueewislushvmalulad
mafeas uay work-life balance 3MNT0yAWLT1 MD
otfludas 4.06-4.65 1R aglutas 051-2.01 Uaidu

Royal Thai Air Force Medical Gazette 33

U U 1o [ o [~ =
donnans o damismnlisnn mavhoiiiudis (MD=
4.65,1R=0.47) svULN A &9 (MD=4.65, IR=0.51)

v o A v 6 [3
AW AUDTINULUAED I lh0IA NanmT WuULTEes
Wianla IR>15 laun masanrmuauleing mshasy
TomaddinsnmaLsmsasens UASNUNBINA NN
(IR=1.51) M7 A hEAILNLMTAUEIR AT LIy

3 dz a [N (2 (% (2
(IR=2.01) a3ensdlugmALdnasLsuiiTassunening

1 z dl A 1 a U [<3 U
ﬂqmsl,uﬁmmm Elome wazmaulad Io ﬂﬂﬁﬁ;@mmu
Fansssauaaaiusnmdngm nanlaeaglnmes
whnemnaimiwisiaztisibaelinzmmanasheny b
Ustidiue/luseatgs udemsuanehsluseiengdry
Yo AU INIMTUINTAAM TN TOANLLIL
Tfmsneantuusunsusiastely NadadBnany

o 6 2 1 a a a
;ﬂmwﬂummrﬁl@amqmamqmLLamﬂﬁsa‘mmwh

FeYUSHN

sl 1 ANsINNUBIANSERINENAIT NS UUNANE93Y (Generation)

99998 (Generation) AnwBATNFNGRLN sziGuanaynwis Aalsegu (MD)  ARduszwiena bna
(IR) 298nsfi Wnasishdy
Baby Boomers HLSmssaug amasiuaslinm Tansrmmesing 4.80 0.70
UAYIEALNAY ANNAIINING uay
anaganfhuasosns
Generation X HLSMaszaue e lusnesenin 483 0.33
emsitanalalinm Saiusamw
Tuiivm uasemamendla
Tuaseing
Generation Y WeNLNSINEN ewgalumavhons aueaaddndn 464 0.79
syeLUf@ms Tomaniann msldsudayadaunat
UALANGATINM Y
Generation Z wennadnanaulus - s nluou mavhasdluda 4.65 051

TUUNRE UazANNTREY

v ti‘
VRNUNUNAUMN

'
a

@

WRINg: ANBEgIN > 3.50 uasARLsTINMB g < 1.00 uansiseaAauzasEnTndnnaenadariv



34 Royal Thai Air Force Medical Gazette

afilnUNaNTIE

NNHAMIITE ANHRNNHDIANTYBINENLTA
JnTwusdaziaedt Usznausiy 5 ew el 1) dm
dnwoizou 2) AudssEuMItimsham 3) @
anuftonalaluom 4) Awiausssnesdns uas s)
amdmiusnwluanu lasudacdasiofiansgminlu
uinvdatiaeiiuandhari Wil

1. WeIU1a3MTNNG N Baby Boomers
fsraumsnivhanunemenemnalbisiasndt so0 3
W10 2489 - 2507 WeNLNEINTWNGN Baby Boomers
‘édﬁ’melﬁiylﬁﬁd@hLLML'L\‘IQJ”U%WﬁSﬁUQQLLat‘a‘toﬁ’UﬂﬂN
Tiemuehdyiuamssiunshin Jamsrmosing uay
amasininAseasdnlustiugegn aeviaubitiui
mmwnwuaa@mwmnawummmnmsd’qauﬂsvaumsm
vhamszezem e wzanidudiasesing uasanw
SuAemeuRaWUBNYDMILM TAUTITNAIANIILY
iy suanle wavarmdeday funmm
ey lumsvsavaesviruafuasaanlasHal
maamﬂu‘ﬁ HANINANHENARDINULFLNYBIBIANIMASY
WAYBIANIYIVINS %@qmﬂ'wL%aamﬁ’uuazmmﬁﬁmslu
Hriwdhihdusherysamsasagluasinsemiiseaunsod
mavhaudtlathemanaemabiuibusemaduuoths
i seroudisenumegdalumumgingmndayailel
msdasiumatidmdmlumetmenluinauasnm
Qm@hmmi’@uuﬁi‘maaﬁmtﬁamamﬁummmﬁaonmm
nastamisiibldehanmanmediemamuEiy
UsraumInimayhmsnmevanassiaiiu tacit knowledge
Snvamsaeuuasduyaadiubiuguias 2

2. WM& WNEN generation X {WWenLNa
%w%wﬁﬁﬂizaumirﬁmsﬂﬁﬂﬁawﬂumﬁmwmma
N 20 3 amnsAnwees Pawlak et.al (2024)
WUTWENNAINTWNGN generation X huniiaunsiniia
Tuaugs ﬁLLmMNaaﬂuaﬁnsswzsmmnniwwmma
AT generatlon au il mﬂmiﬂ vanszaumanh
wasemaEma AT iliweangy
generation X Aamamenilalininuazasdns dowa
ItAnemsddndudunitasesdng uazilusegala

Vol. 72 No. 2 May - August 2026

GL v ﬁ @ " o ¢a d‘L v o §__(13)
UMIETNANNEFUAENWANHOANA Il asAnT
Tudmanaianalaluny wudwennadngwngs
[ v v v o 2
generation X Wemasheryruemaaiuaslunu malasy
rems Arduselemisng o) SvhbAnening Generation X
asag/luassnalafisuiunguau’ wenantinamsisy
SINUWeNLNAIMENNGN generation X AuvimiehAny
Tumsvhamsmiumeninasetaeds laevimiiaidu
sz hanemawUwenLnaulval fetauan
Fasissninedy uasaivayumshawdufinathed
UseBnBam dszidudsnanaonnaasiuumifniEa
ANV Y83E 93t uaIRNINENNAYDY Pawlak
et.al (2024) iNAITINENNA generation X HANN
ansn lumausuarLszaumavhamussieguldaa
dasmndulaanlutranlf sunmaasszuuauuag
malulad® uazdisanadasiunanuiduTas fsm
WRLEW (2566) IWLIWENLNA generation X Svinwe
sumehouwduinuaemeiedluseaufdo iy
wentna lugudu Mnszsumsnimavhomieiuuey
| v A 0§ -
mesmumnvmiAfvanvany vhliwenanguiid
e Vs wuaL eI SNINU snsneayiii
A X Vo A A ‘11« oA a (15)
duiideuazimAninlnaeefitsydnsnmw
3. WNEMNTWNEN generation Y dhiwenina
iwseaLUfFmsidusaumsnlhnuwmemswening
spiaend 10 T uanfuswiimasrataufwiylussuy
gummwaastsemelng uazasnanenng NNKaMIsy
wUH AT HEIU WeNNEIEWNGN Generation Y
Itenwsdiuanugalumavhom ldquatamae
dhemssnesg e $anmagdladldinam
da ¢ ud 4 i
g uanfiulstlomiderdu Ferennaasiunis
2 A v € A/L 22 A o
N3 Tansemt §519170 (2658) NAFNINDIANNRNNL
Twsmiamening generation Y wuimennangaitdiu
e sjaiuluem fenufosazuansiiiutionna
il i Amsuathombarihe dimaliamhaies
fomauaziiumnmehdaludmseaumsninsyham
LAY IUA NN UMV U IUIBINELNA generation Y
3 I W v v Yo
sliquariumsidmeman Idseuomlituyaains
yImEWENNaMAE STl M3 lamstansunng N
wazimham uasmavhaduiin® Gisanaaadiums



Vol. 72 No. 2 May - August 2026

fnwaa Stevanin et.al (2018) finaNNVEUAFMS
YNLBINENING generation Y azifhugfilvigmienriu
G A o A | ~ A A
anududassasmavhamuuutiongu Ineiasd
Wanths wazemwsandeuiin derasiannugalums
vhauuazminseglnu'®
4. WeNMNAINTNNGN generation Z unan
WML WAL s Sy aum TahnemanenLng
|y | = ! A a P
laistoant 5 9 LLazLﬂuﬂqw@amiwLwﬂmmmamu
walulaffara MNNaNWISINUTINES generation
v L) %3 1% (% ISI 2N A l/lﬂl
7 1%@1mﬁwmyﬂuammwmi@mamaaaamaz
a G.I/ 1% ?; 1 Ftild
AN [T WAaNTREGEUNIL WaLlse iR
Tumaviom waHMAVgsREN TWARNMYI
4&' z 1 a ¥ =3 o v ﬁ!l
fidasdanmiseng utsenadaRuaILML I iuae
Tomalumaswannidimeaiinathssiaiiios fssanaan
AMSFNNNUIRINLNNEMNS generation Z “Lﬁ’@mm
1% o An . A |
MUMIVNNUVBRONNYNNE (meaningful work) ANNERYERL
Tumavham LLazmﬂm”%’umiaﬂfuawmﬂmﬂ‘m‘ WAy

Yo v v 1 ol (17‘18)
WLROLUETRENIENLEND

LRSWENLNA generation Z
ﬁﬂﬁmmﬁwﬁiyﬁumiwuwmﬁﬂwﬁﬁwﬁtgL‘ﬂwLam am
mﬂ%wmhiaSmiﬁaaﬁszmmuma WATMIYNI
G A A v o 1A | o &
Fhufin falasusnaninadass aNauneme 1 i
LAYANNANE ﬂmmww 30 TATa
mﬂ‘mﬂanmwmLmazmﬁaﬁmm@ﬂﬁu
Tusiazaataefiuaneoris Lwiﬁm”aziaaﬁwﬂmﬂﬁmfa
A v o ¢ A PR ¢ a
A9 MuiAuIITNAIANIELaUDY dnanwalaNniL
28 A A Aa AL YA wna
WENLNAVINTNME gﬂﬂmmmuazmmﬁlw PR
Tulsseninafifnszwnana lowaaslunaissaman o
mwaa@aam LLavmiﬂgummhm@ﬂmﬂwmimmﬂ
Fetationdn R ffemauandoruluud avthaiins
BNV LA I MU LSV N
qmﬂaLmumwwmjﬂﬁmwmmmﬁmmﬂmLm'az
L, v e a2
generation tNDENLERNANNENWUDIANTDENISIE AN
UseRnSmnmsyhaularaammMIasaanTaImnenLna

SLHQ‘W] A

Royal Thai Air Force Medical Gazette 35

Savmaunslumsisuedadalyl

NNHAMIANIASENI s TS
W Amamemanening sheamyiae A nsiasdsunay
(factor analysis) Lﬁaﬁmu@mﬁﬂixﬂammmm@ﬂﬁu
m@ﬂ’ﬂ?ﬂmwmmaﬁfm%wfmmimmiésjamﬂﬁuﬂmNLLN%
Wi uazsaiNsiuayulinennadninleliansoan
‘ﬁdwnﬁﬂﬁmmm@ﬂﬁ%@@ﬁﬂﬁﬁmmmmsm aehalafima
i b 1 AUMLaEA NI D MEN NN
wiaetreitlwangannisin metaeluernenesuen
miﬁﬂ‘mmwﬁaﬁﬂﬁ’ﬁmmmwumma iasnnudaz
mmwwuﬁmﬁiuﬁum‘m wﬂum Mt LLauLLNQGELQ
61%?11?14’1@’]%1’1%1?16]’10?1% muumiﬁﬂmmmmwummm
aﬂwmvmvan@mmmawmefl,muwrsmmiaaamlm
WL LLazLmedmsU‘%WiﬁWmﬂmmaﬁmﬁu
mm@”aamil,t,azgﬂamwwzmiM@”asheﬁﬁizﬁw%mw
SAnfinmen W uasvdanfiasdulalsuasenalu
SECIIn0)

Lans1981999

1. Soyfisa 2895 WA 2132930 WaBLANSA.
mi‘u%ww%/vmﬂiwwﬂuq@ﬂWiLﬂgﬂuLLﬂanwﬁﬂN”u
MUMIFTNDIANIUAIANNAGDI. NINIFNAN
W"@Jm’?sm%wmau’%m‘sm‘sﬁﬂmme‘szmﬂ%a.
2565:4(4),15-27.

2. Agm ez uay sawed Jaliadna. matnm
Thdtussgala quanmdiavham wasnmesfh dona
FlaANNHNINY 2BINUNGUIEALLIMITIND SME
hL’IJ(?m?\‘iLV!WNW%m. Journal of Management
Science Nakhon Pathom Rajabhat University.
2024;11(2);213-25.

3. Bakker and Demerouti. Job demands-resources
theory: taking stock and looking forward. Journal
of occupational health psychology. 2017; 22(3),
273

4. Knight C, Patterson M, Dawson J. Building
work engagement: A systematic review and
meta-analysis investigating the effectiveness of
work engagement interventions. J Organ Behav.

2017;38(6):792-812.



36 Royal Thai Air Force Medical Gazette

10.

11.

12.

13.

Lesener, Gusy, & Wolter. The job demands-
resources model: A meta-analytic review of
longitudinal studies. Work & Stress. 2019;33(1),
76-103.

ATNNITON D3N T8 LaTALIL. AN
Wﬁmmeiaaaﬁﬂﬂuq@mﬁwﬁ 21. NINI
winnsINMsAnUaLNYISY. 2568 T o aaludi
3 N.@. - N.8. 2568.

Sl §599190. madmmenaniuluuaag
WeNLNAITEN GENERATION Y. Anenfinus
nyanamiindia, qrhasnsniumninenst. 2558,
giad N9dsTTan. mafinmanuynlde
29ANIILNIN Generation X, Generation Y LLay
Generation Z 7osL3sianmuwvimii AL,
WenfinusUSyanmasamsumidie. dnends
MTIOMT NINENRENTAGR. 2568.

Macmillan, T. (1971). The Delphi technique.
In the annual meeting of the California Junior
Colleges Associations Committee on research
and development May 3-5. California: Monterey
Lincoln & Guba. Competing paradigms in
qualitative research. Handbook of qualitative
research. 1985:2(163-194),105.

Marufu TC, Collins A, Vargas L, Gillespie L,
Almghairbi D. Factors influencing retention
among hospital nurses: systematic review. Br J
Nurs. 2021 Mar 11:30(5):302-8.

Tan SH, Chin GF. Generational effect on nurses’
work values, engagement, and satisfaction in
an acute hospital. BMC nursing. 2023;22(1):88.
Pawlak, R., Wojcik, G., & Kozka, M. Generational
diversity in nursing practice environments:
A literature review. International Journal of
Environmental Research and Public Health.

2024;21(2),215.

14.

15.

16.

17.

18.

19.

20.

Vol. 72 No. 2 May - August 2026

Tan, S., & Chin, G. Generational effect on
nurses’ work values, engagement, and job
satisfaction in an acute hospital. BMC Nursing.
2023;22(1), Article 110.

e A LEW. ﬁﬂ‘]:fﬂ%ﬂ@]’ﬁi‘]:%ﬁ 21 AINENLR
Frvinenodiane omerLnaeRIr rAPmALIWER PN,
NTFTNLLIANANTUN Volume 25, Issue 3, 2024,
pp.311-9.

Stevanin S, Palese A, Bressan V, Vehvilainen-
Julkunen K, Kvist T. Workplace-related generational
characteristics of nurses: A mixed-method
systematic review. J Adv Nurs. 2018;74(6):1245-63.
Al-Moteri, M., Althobaiti, E., Aljuaid, G. M., et al.
The workplace expectations and preferences
of Gen Z nurses: exploratory factor analysis. BMC
Nursing. 2025;24,1121.

N AN LavATAY. Transformational
Leadership and Generation Z Nurses’ Retention.
Nursing [internet]. 2024 Jan. 22;18(1):1-13.
Chen, X., Wang, Y., & Li, J. Experiences of
compassion fatigue among Generation Z nurses
in the emergency department: a qualitative
study. BMC Nursing. 2024;23,556.
Wongsaree, C., Phunthong, S., & Jantiya, S.
Experience of Generation Z Nursing Professional
Do Not Like the Department of Worked. J Royal
Thai Army Nurses [internet]. 2020 Apr.21;
21(1):136-4.



Vol. 72 No. 2 May - August 2026 Royal Thai Air Force Medical Gazette 37

(Original Article)

Factors Influencing the Intention to Use Artificial Intelligence

in Pharmaceutical Care

*FlIt.Lt. Thiti Rattanakom, Pharm D., **Assoc. Prof. Dr. Pittawat Ueasangkomsate
*The Civil-Military MBA Program, **Department of Management,
Faculty of Business Administration, Kasetsart University, Bangkok, Thailand

Correspondence to: thiti.rat@ku.th

(Received : 22 Jan. 26,  Revised : 20 April 26,  Accepted : 22 April 26)

Abstract

This study aims to investigate the factors influencing pharmacists’ intention to use artificial
intelligence (Al) in pharmaceutical care and to develop guidelines for promoting the adoption of Al to
support pharmacists’ professional practice. The study analyzes the relationships among factors related to
technology usage intention, drawing on the Technology Acceptance Model (TAM) and the Unified Theory
of Acceptance and Use of Technology (UTAUT). The findings reveal that factors with a statistically significant
positive influence on the intention to use Al include performance expectancy (B=0.489, p<0.001), which
exerts the strongest effect, followed by social influence (B=0.312, p<0.001) and attitude toward use
(B=0.174, p=0.044). However, effort expectancy, perceived ease of use, and facilitating conditions were not
found to have a statistically significant effect on usage intention. These results suggest that pharmacists place
greater emphasis on treatment effectiveness and work efficiency than on the ease of using technology.
This study contributes to a deeper understanding of the role of factors influencing pharmacists’ intention
to adopt artificial intelligence. The knowledge gained can be applied to policy formulation and strategic
planning aimed at enhancing healthcare professionals’ attitudes and confidence in the use of technology.
Keywords: artificial intelligence, intention to use technology, pharmacists, pharmaceutical care
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Abstract
Purpose: To evaluate whether decompressive craniectomy with a distance to the midline (DTM) of 2.5 cm.
is associated with post-craniectomy hydrocephalus in patients with traumatic brain injury and stroke, and
to determine the optimal DTM cut-off value with the highest specificity for predicting post-craniectomy
hydrocephalus.
Method: A retrospective analysis study was conducted on patients who were diagnosed with traumatic
brain injury, ischemic infarction and hemorrhagic stroke who underwent decompressive craniectomy.
A 3D reconstruction CT scan was used to determine the DTM and follow up post-operative hydrocephalus.
Results: In 109 patients, the mean DTM was significantly shorter in the post-craniectomy hydrocephalus
group (2.07+0.89 c¢m) compared to the non-hydrocephalus group (2.48+1.12 mm; P=0.033). Univariate
analysis showed that DTM <2.5 cm was associated with hydrocephalus (crude OR=2.39; 95% CI: 1.10-5.28;
P=0.029). However, after adjusting for potential confounders (age, post-operative GCS, ICH, infection,
evacuation, and IVH) using multiple logistic regression, DTM was not an independent predictor of hydro-
cephalus (adjusted OR=2.17; 95% CI. 0.85-5.68; P=0.107). Significant independent risk factors identified
were age (P=0.013) and intraventricular hemorrhage (P=0.044). We found the maximum specificity cut-
point found that interval more or less than 1.64 centimeters, so that more incidence of hydrocephalus.
However, adjusted for this by multiple logistic regression, found no significant difference between the
interval of midline and margin of craniectomy and the occurrence of hydrocephalus.
Conclusion: While a medial margin-to-midline distance (DTM) of <2.5 ¢cm showed an initial association
with hydrocephalus in univariate analysis, it was not identified as an independent risk factor in the
multivariable model. Advanced age and intraventricular hemorrhage (IVH) are the primary independent
predictors of post-craniectomy hydrocephalus. Clinical risk assessment should prioritize these patient-
related factors alongside surgical considerations.
Keywords: decompressive craniectomy, distance to the midline, post-craniectomy hydrocephalus
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Introduction

Post-craniectomy hydrocephalus is one of
the complications after the operation that reduces
the patient’'s level of consciousness, increases
mortality, and length of stay (figure 1). The Incidence
has been reported to be 0.7 to 51 percent. This
complication not only prolongs the length of stay
but also increases the mortality rate. Therefore,
preventing this risk can improve the quality of life
in these patients. Many risk factors have been
reported in literature, such as infection of cerebrospinal

fluid (CSF), intraventricular hemorrhage (IVH), and

Vol. 72 No. 2 May - August 2026

thickness of subarachnoid hemorrhage.

. 11,22,33
There are few studies™

' that suggested
the distance to midline (DTM) after decompressive
craniectomy (DC) is affected dilatation of the
ventricle due to disturbance of CSF circulation and
venous system injury. There was a region that
merged cerebral blood flow and cerebrospinal fluid
circulation at the midline. Thus, the length between

the bone edge to midline, that 2.5 centimeters

influences hydrocephalus, but no consensus to

determine this interval specifically.

Pre-operative Post-operative Follow up
CT brain NC CT brain NC CT brain NC
at day 1 at 1 year

Figure 1: The image showing postoperative follow-up CT imaging after decompressive craniectomy

this study, we aimed to evaluate whether
a distance to the midline (DTM) of 2.5 cm is associated
with post-craniectomy hydrocephalus in patients
with traumatic brain injury and stroke, and to
determine the optimal DTM cut-off value with the
highest sensitivity and specificity for predicting

post-craniectomy hydrocephalus.

Methods

Ethical approval was granted by the Human
Research Ethics Committee of Bhumibol Adulyade;
Hospital, ensuring that all clinical data and patient

information were collected with informed consent.
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The data was collected from medical
records that diagnosed ICD10 I60-169 Cerebrovascular
diseases, S00-S09 Injuries to the head, with ICD9
0124 Other craniotomy, 0125 Other craniectomy,
0131 Incise cerebral meninges, 01569 Other brain
excision patient from January 2020 to August 2023.
The inclusion criteria comprised patients who
underwent unilateral craniectomy. The exclusion
criteria included patients with associated injuries
to other organs, those who underwent craniotomy,
and those who had bilateral craniectomy. The com-
puterized tomography (CT) showed ventriculomegaly
from another cause, and patients who lost follow-up
were excluded. The characteristic data included age,
sex, pre-operative and post-operative Glasgow Coma
Scale (GCS). The appearance of hematoma from the
CT scan was categorized into epidural hematoma
(EDH), subdural hematoma (SDH), and intracerebral
hematoma (ICH), intraventricular hemorrhage (IVH),

and the side of the lesion was collected.

3iD
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Figure 2-3. The 3D reconstruction CT scan
was used to determine the DTM. This distance was
measured from the sagittal suture to the point nearest
the edge of the craniectomy defect. If a craniectomy
was carried across the midline, the distance from
midline was recorded as zero. In addition, the width
and length of the craniectomy were measured and
calculated as an area in square centimeters. In this
study, post-craniectomy hydrocephalus was defined
as radiographically shown dilation of the ventricle
and clinical deterioration. The measurement of
Evan’s index, that more than 30 % with decreased
consciousness defined by decreased GSC score was
diagnosed. The duration of onset of post-traumatic
hydrocephalus was observed. In the operation,
evacuation of the hematoma in operation was observed.
Postoperative infection and the appearance of a

hygroma on CT scan were recorded.

Bhumibol Adulyadej Hospital
M 28 65003345

DoB: Sep 07 1994

Ex:Jul 04 2023

No VOI

2.5mm 0.531:1/2.73sp
08:37:51 PM
W=80L=35

Figure 2.1
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Figure 2.1, 2.2: The 3D reconstruction image showing the measurement of the distance to the midline

and width and length of craniectomy.

A

Evan index = —
B

Figure 3: The CT scan image showing the ratio of the maximal width of the frontal horns of the

lateral ventricles to the internal skull diameter.
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Statistical analysis

Statistical analysis evaluated demographic,
clinical, and radiologic factors associated with
post-craniectomy hydrocephalus after decompressive
craniectomy. Continuous variables were expressed
as mean+SD or median (IQR); categorical variables
as n (%). Comparisons between patients with and
without post-craniectomy hydrocephalus used
Student’s t-test or Mann-Whitney U test for continuous
variables, and Chi-square or Fisher's exact test for
categorical variables (Chi-square also used for multiple
categories such as hematoma type). Comparisons
among the three etiologic groups (TBI, infarction,
hemorrhage) used ANOVA or Kruskal-Wallis tests
for continuous variables, and Chi-square or Fisher's
exact test for categorical variables. A P-value <0.05
was considered statistically significant. Logistic
regression assessed the association between DTM
and post-craniectomy hydrocephalus, analyzing
DTM as a continuous variable and at cut-off points
determined by Youden's Index. Multiple logistic
regression adjusted for confounders (age, postoperative
GCS, infection, hematoma evacuation, hygroma, IVH),
with significance tested using Wald and Likelihood Ratio
tests. Model discrimination and predictive performance
were evaluated via ROC analysis, using AUC and
sensitivity specificity plots to illustrate diagnostic
accuracy. All analyses were performed using R software
version 4.4.1 (R Core Team, 2024). Multivariable
analysis was performed using multiple logistic
regression to identify independent predictors. The
identification of a secondary cut-point at 1.65 cm to
maximize specificity was performed as an exploratory
analysis. No formal correction for multiple comparisons

was applied to the P-values of these sub-group analyses.
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Multicollinearity among independent variables
was screened using the Variance Inflation Factor
(VIF). In cases where significant shifts in odds ratios
were observed, such as with ICH and IVH, clinical
redundancy and model parsimony were considered

during final model selection.

Results

Table 1 demonstrated demographic, clinical,
and radiologic characteristics of 109 patients who
underwent decompressive craniectomy following
traumatic brain injury, cerebral infarction and
hemorrhagic stroke, stratified by development of
post-craniectomy hydrocephalus. In this cohort of
109 patients who underwent decompressive
craniectomy, 62 patients (56.9 %) developed
post-craniectomy hydrocephalus. Table 1, 2
summarizes demographic, clinical, and radiologic
characteristics of patients with and without
hydrocephalus. Several variables demonstrated
statistically significant associations with the devel-
opment of hydrocephalus (P < 0.05). Patients in the
hydrocephalus group were significantly older (mean
age 55.9+21.0 years) compared to those without
hydrocephalus (46.0+20.2 years; P=0015). Post-operative
Glasgow Coma Scale scores were lower in the
hydrocephalus group (mean 8.5+3.8) than in the
non-hydrocephalus group (10.9+3.9; P=0.002).
Among the hemorrhagic patterns, only intracerebral
hemorrhage demonstrated a statistically significant
difference between patients with and without
hydrocephalus. ICH was markedly more frequent in
the hydrocephalus group, occurring in 50.0 % of
patients, compared with 191 % in the non-hydrocephalus
group (P=0.002). In contrast, epidural hematoma,

infarction, and subdural hematoma did not differ



56 Royal Thai Air Force Medical Gazette

significantly between the two groups. The mean
distance to midline was significantly shorter in the
hydrocephalus group (2.07+0.89 cm) compared to
the non-hydrocephalus group (2.48+1.12 cm; P=0.033).

Additionally, hydrocephalus patients had
higher rates of infection (30.6 % vs. 10.6 %; P=0.024) and
required evacuation procedures more frequently (43.5 %
vs. 14.9 %; P=0.003). Intraventricular hemorrhage
was markedly associated with hydrocephalus, present
in 51.6 % of hydrocephalus patients and only 12.8 % of
non-hydrocephalus patients (P<0.001). There were
no significant differences between the hydrocephalus
and non-hydrocephalus groups regarding sex,
pre-operative GCS, laterality of craniectomy (Side:

left or right), craniectomy area (width x length),

Vol. 72 No. 2 May - August 2026

individual width (W) or length (L) measurements,
presence of hygroma, and diseases (traumatic,
infarction, and hemorrhagic stroke). Table 3 summarizes
the duration of hydrocephalus according to etiology,
expressed as median and interquartile range (IOR).
The overall median duration was 29 days (IOR 14-
80 days). Patients with traumatic brain injury had
the shortest median duration of hydrocephalus (20.5
days; IOR 13-43.5), followed by those with infarction stroke
(29 days; IOR 15.2-82.5). The longest duration was
observed in patients with hemorrhagic stroke, with
a median of 35 days (IOR 20.5-115.5). However, the
differences in duration among the three etiological

groups were not statistically significant (P=0.162)

Table 1 Demographic, clinical and radiologic characteristics of 109 patients who underwent decompressive

craniectomy
Number of patients Post-craniectomy hydrocephalus P-value
Total (n=109) Yes (n=62) No (n=47)

Sex’ 0.553
Female 37 (33.9) 23 (37.1) 14 (29.8)
Male 72 (66.1) 39 (62.9) 33 (70.2)

Age (year)® 0.0156*
Mean+SD 51.6+21.2 56.9+21 46+20.2

GCS Pre’ 0.102
Median (IQR) 7 (5,10) 6 (5,9) 7 (5,11)

GCS Post” 0.002*
Mean+SD 9.5+4.0 8.5+3.8 10.9+3.9

EDH’ 0.163
No 104 (95.4) 61 (98.4) 43 (91.5)
Yes 5(4.6) 1(1.6) 4 (8.5)

ICH 0.002*
No 69 (63.3) 31 (50) 38 (80.9)
Yes 40 (36.7) 31 (50) 9(19.1)

Infarction® 0.332
No 87 (79.9) 52 (83.9) 35 (74.5)
Yes 22 (20.2) 10 (16.1) 12 (25.5)
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Table 1 (Cont.)
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Number of patients Post-craniectomy hydrocephalus P-value
Total (n=109) Yes (n=62) No (n=47)
SDH* 0.178
No 67 (61.5) 42 (67.7) 25 (563.2)
Yes 42 (38.5) 20 (32.3) 22 (46.8)
Side* 1.000
Lt 56 (51.4) 32 (51.6) 24 (51.1)
Rt 53 (48.6) 30 (48.4) 23 (48.9)
Distance to midline (cm)” 0.033*
Mean+SD 2.2+1.0 21409 2.5+1.1
Craniectomy area (WxL)° 0.734
Median (IQR) 11880 (11094.5, 118734 (11225.9, 11883.3 (10990.7,
13069.8) 12964.4) 13083.8)
w” 0.838
Median (IQR) 135.2 135.4 134.7
(127.3, 141.2) (125, 141.3) (129.7, 140.6)
L’ 0.624
Median (IQR) 89.4 (82.8,96) 87.8(81.8,96.2) 89.6 (85.3, 94.4)
Infection’ 0.024*
No 85 (78) 43 (69.4) 42 (89.4)
Yes 24 (22) 19 (30.6) 5 (10.6)
Evacuation® 0.003*
No 75 (68.8) 35 (56.5) 40 (85.1)
Yes 34 (31.2) 27 (43.5) 7 (14.9)
Hygroma® 0.827
No 93 (85.3) 52 (83.9) 41 (87.2)
Yes 16 (14.7) 10 (16.1) 6 (12.8)
IVH® <0.001*
No 71 (65.1) 30 (48.4) 41 (87.2)
Yes 38 (34.9) 32 (51.6) 6 (12.8)

Note: Continuous variables are presented as mean+SD or median (IOR), and categorical variables as n (%).

P-values were derived using appropriate statistical tests: a=Student’s t-test, b=Mann-Whitney U test,

c=Chi-square or Fisher's exact test, d=Chi-square test for multiple categories. * Indicates statistical significance

at P<0.05.
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Table 2 Etiology of 109 patients who underwent decompressive craniectomy

Etiology Total (n=109) Post-craniectomy hydrocephalus P-value
Yes (n=62) No (n=47)
Traumatic brain 45 (41.3) 22 (35.5) 23 (48.9) 0.064
Infarction 25 (22.9) 12 (19.4) 13 (27.7)
Hemorrhagic 39 (35.8) 28 (45.2) 11 (23.4)
Table 3 Duration of hydrocephalus in patients with etiology
Duration (day)’ Total Traumatic Infarction Hemorrhagic P-value
brain (n=45) stroke (n=25) stroke (n=39)
Median (IOR) 29 (14, 80) 205 (13, 435) 29 (152, 825)  35(20.5, 1156.5) 0.162

Association between Distance to Midline

(DTM) and post craniectomy hydrocephalus
Logistic regression analysis was performed
to evaluate the association between the distance to
midline and the development of post-craniectomy
hydrocephalus when treated as a continuous variable,
each 1 cm increase in DTM was significantly
associated with decreased odds of developing
hydrocephalus (odds ratio [OR] = 0.65; 9% confidence
interval [CI]: 0.43-0.96; P=0.037) Figures 5-6 and
Table 4. Reference cut-off of DTM <2.5 cm also showed
a significant crude association with hydrocephalus
(OR=2.39; 95% CI: 1.10-5.28; P=0.029) shown in Table
4-5 and Figures 7. In addition, a lower cut-off point
derived from maximal specificity (DTM <1.64 cm)
also demonstrated a significant crude association
with hydrocephalus. Patients with DTM <1.64 cm
had 249 times higher odds of developing hydrocephalus
(95% CI: 1.05-6.32; P=0.045). This threshold yielded
high specificity (80.9 %) but lower sensitivity (37.1 %),
indicating that while it is effective at ruling out
patients unlikely to develop hydrocephalus, it may

miss a considerable proportion of true cases.

A multiple logistic regression model
adjusting for potential confounders including age,
post-operative GCS, ICH, infection, evacuation and
IVH, the association between DTM cut-off points
and hydrocephalus was no longer statistically
significant (Table 6). The adjusted odds ratios
(Adj.OR) were 2.17 (95% CI. 0.85-5.68; P=0.107) for
the reference cut-off of <2.5 cm. Likewise, the
maximal-specificity cut-off (DTM <1.65 cm) yielded
an Adj.OR of 2.22 (95% CI. 0.79-6.56; P=0.145),
indicating loss of statistical significance after
multivariable adjustment (Tables 7).

These findings suggest that although
lower DTM values are associated with higher odds
of hydrocephalus in crude analyses, DTM alone does
not function as an independent predictor once
important clinical factors are considered. In contrast,
variables such as age, post-operative GCS, and
particularly IVH which remained significant or
borderline significant across models substantially
contribute to the predictive performance of the
multivariable models. This highlights that hydrocephalus
risk stratification is strengthened when DTM is
interpreted alongside strong clinical determinants

rather than used in isolation.
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Table 4 Association between distance to midline and post-craniectomy hydrocephalus: Odds Ratios (OR)

from logistic regression, including continuous DTM and cut-off points

Distance to midline (cm) OR (95%CI) P-value AUC Sensitivity (95%CI) Specificity (95%CI)
DTM increases by 1 cm  0.65 (0.43,0.96)  0.037*  0.639 - -

DTM Cut-off point 0.029* 0.605 0.677 0.632
Reference) (0.547, 0.791) (0.381, 0.679)
<=2.5 2.39 (1.1, 5.28)

>2.5 (ref.) 1

DTM Cut-off point 0.045* 0.590 0.371 0.809

(Max Specificity) (0.252, 0.503) (0.667, 0.909)
<=1.65 2.49 (1.05,6.32)

>1.65 (ref.) 1

504 P-value = 0.045

Distance to midline (cm)
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Figure 5 Number and percentage of patients with
post-craniectomy hydrocephalus stratified by

Distance to Midline (<2.5 cm vs. >2.5 cm).
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Figure 6 Predicted probability of post-craniectomy
hydrocephalus across continuous DTM values based
on a logistic regression model (OR per 1-cm increase =
0.65; 95% CI: 0.43-0.96). The solid line represents
the fitted probability, and the shaded band indicates

the 95% confidence interval.

Figure 7 ROC Curve illustrates the model’s ability to
distinguish between positive and negative cases.
Reference and Max Specificity cut points are marked

with corresponding sensitivity and specificity values.
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Table 5 Association between distance to midline (cm) and post-craniectomy hydrocephalus was
estimated using a multiple logistic regression model. Adjusted Odds Ratios (Adj.OR) were calculated

adjusted for age, post-operative GCS, ICH, infection, evacuation and IVH.

Distance to midline (cm) Crude OR (95%CI) Adj.OR (95%CI) P-value AUC

DTM Cut-off point (Reference) 0.107 0.105
<=2.5 2.39 (1.1, 5.28) 2.17 (0.85, 5.68)

>2.5 (ref.) 1 1

DTM Cut-off point 0.135 0.129
(Max Specificity)

<=1.65 2.49 (1.05, 6.32) 2.22 (0.79, 6.56)

>1.65 (ref.) 1 1

Table 6 Association between distance to midline cut-off point 2.5 (reference) and post-craniectomy

hydrocephalus using multiple logistic regression

Variables Crude OR (95%CI) Adj. OR (95%CI) P (Wald’s test) P (LR-test)
Distance to midline (cm) 0.105
<=2.5 2.39 (1.10,5.28) 2.17 (0.85,5.68) 0.107

>2.5 1 1

Age (year) 1.02 (1.00,1.04) 1.03 (1.01,1.05) 0.017* 0.013*
GCS Post 0.85 (0.77,0.95) 0.88 (0.78,0.98) 0.030* 0.026*
ICH 0.946
No 1 1

Yes 4.22 (1.80,10.65) 1.06 (0.18,6.09) 0.946

Infection 0.365
No 1 1

Yes 3.71 (1.35,12.02) 1.83 (0.49,7.31) 0.369

Evacuation 0.614
No 1 1

Yes 441 (1.79,12.13) 1.55 (0.27,8.50) 0.613

IVH 0.044*
No 1 1

Yes 7.29 (2.86,21.36) 3.82 (1.04,15.80) 0.050

* Significantly statistical p-value <0.05; AUC=0.815
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Table 7 Association between distance to midline cut-off point 1.65 (max specificity point) and post-

craniectomy hydrocephalus using multiple logistic regression

Variables Crude OR (95%CI) Adj. OR (95%CI) P (Wald’s test) P (LR-test)
Distance to midline (cm) 0.140
<=1.65 2.49 (1.05, 6.32) 2.22.(0.79, 6.56) 0.145

>1.65 1 1

Age (year) 1.02 (1.00, 1.04) 1.03 (1.01, 1.05) 0.015* 0.012*
GCS Post 0.85 (0.77, 0.95) 0.87 (0.77, 0.98) 0.022* 0.019*
ICH 0.892
No 1 1

Yes 422 (1.8, 10.65) 0.88 (0.14, 5.32) 0.892

Infection 0.469
No 1 1

Yes 3.71 (1.35, 12.02) 1.63 (0.44, 6.44) 0.469

Evacuation 0.594
No 1 1

Yes 441 (1.79, 12.13) 1.60 (0.28, 9.12) 0.594

IVH 0.022*
No 1 1

Yes 7.29 (2.86, 21.36) 454 (1.24, 19.11) 0.027*

* Significantly statistical p-value <0.05; AUC = 0.818

Discussion

Postoperative hydrocephalus is a common
complication after traumatic brain injury or stroke
in patients who need a decompressive craniectomy,
which can influence functioning and quality of life.
Based on previous studies, some research papers
have suggested that lesions close to the midline
may influence the incidence of hydrocephalus. In
our studies, the incidence of hydrocephalus was
increased in post-operative craniectomy, where the
margin close to the midline cut-off less than 2.5 cm
also showed a significant crude association with
hydrocephalus. The overall median duration of onset

was 29 days. Furthermore, we identified a new cut-off

point of 1.64 cm. Patients with a distance <1.64 cm
had a higher incidence of hydrocephalus, and this
cut-off demonstrated better specificity than the original
cut-off point. We found that older age, the presence
of intraventricular hemorrhage, and postoperative
infection were also risk factors associated with
an increased risk of hydrocephalus. However, after
adjustment using multiple logistic regression, no
significant difference was found between the
distance from the midline to the craniectomy margin
and the occurrence of hydrocephalus. Moreover,
even after applying the new cut-off value that we

created, the results remained statistically non-significant.
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Interestingly, as the bone edge was closer
to the midline, the incidence of hydrocephalus
increased. A craniectomy performed closer to the
midline may disrupt normal pulsatile intracranial
pressure dynamics, impairing cerebrospinal fluid
(CSF) absorption through the arachnoid granulations
and thereby increasing the risk of hydrocephalus®.
Studies have suggested that decompressive
craniectomy alters intracranial dynamics by flattening
the dicrotic cerebrospinal fluid (CSF) pulse waveform®.
Additionally, some theories suggest that brain tissue
herniating through the craniectomy defect may
compress or distort the bridging veins draining into
the superior sagittal sinus, thereby disrupting
cerebrospinal fluid (CSF) circulation””. Studies in
mice suggest that decompressive craniectomy
disrupts global solute distribution, cerebrospinal fluid
(CSF) flux along the perivascular spaces, and the
glymphatic system within the interstitial space®.
Interestingly, a shorter distance to the midline was
associated with an increased risk of hydrocephalus.

In the current study, although lower DTM
values showed a higher incidence of hydrocephalus in
crude analysis, this trend did not reach statistical
significance after adjusting for confounders. This
suggests that DTM alone may not be a.robust
predictor as previously suggested in other literature
when clinical factors such as age and IVH are
considered.

Previous studies reported that the average
distance from arachnoid granulations to the midline
is 135 to 14.3 mm.*”. Consistently, our findings
demonstrated that each 1-cm decrease in the
distance to the midline was associated with an
increased incidence of hydrocephalus. Therefore,
the incidence of hydrocephalus was increased even

though we found no significant difference after data

Vol. 72 No. 2 May - August 2026

was analyzed with other risk factors, with the result
in both cut-points. Future investigation into the
mechanism of cerebrospinal fluid around the midline
calvaria would identify these thresholds.

This study has several limitations. Firstly,
its retrospective design may introduce inherent
selection bias and inconsistencies in clinical data
collection. Secondly, a subset of patients was lost
to follow-up, which could affect the observed long-term
incidence. Thirdly, the measurement of the distance
to the midline (DTM) was performed manually on
3D reconstructed CT scans, which may be subject
to inter-observer variability. Crucially, the lack of
baseline imaging (pre-morbid or pre-operative CT scans)
for comparison remains a significant limitation.
In elderly patients, pre-existing brain atrophy or
involutional changes can lead to ventriculomegaly
(hydrocephalus ex-vacuo), which may confound the
diagnosis of post-craniectomy hydrocephalus when
relying solely on the Evans’ index. Furthermore,
the definition of hydrocephalus used in this study,
which includes ‘decreased consciousness’ as a
criterion, introduces a risk of circular reasoning when
analyzing post-operative Glasgow Coma Scale (GCS)
as an independent predictor. This overlap creates a
built-in collinearity that likely inflates the statistical
significance of post-operative GCS and may obscure
the independent effects of other variables. Additionally,
the inclusion of a heterogeneous population with
both traumatic brain injury and various types of
stroke may introduce confounding factors due to
differing pathophysiology.

Finally, several statistical constraints must
be acknowledged. The analysis of multiple DTM
cut points was conducted without formal statistical
correction for multiple comparisons; thus, these findings

should be regarded as exploratory in nature rather
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than definitive clinical thresholds. Moreover,
we observed a substantial discrepancy between
the crude and adjusted odds ratios for intra-
cerebral hemorrhage (ICH). This likely indicates
multicollinearity with intraventricular hemorrhage
(IVH) or potential overfitting due to the limited
number of events relative to the predictors. These
findings suggest that the predictive weight of ICH
should be interpreted with caution. Future prospective
studies utilizing shunt-dependency as a primary
outcome, baseline volumetric analysis, and more
parsimonious models in larger cohorts are warranted
to validate these findings.

In conclusion, this study identified that
advanced age and intraventricular hemorrhage (IVH)
are significant independent predictors of postcra-
niectomy hydrocephalus. Although a DTM of <2.5cm
was associated with increased risk in crude analysis,
it did not remain a statistically significant independent
predictor after adjusting for clinical confounders.
Therefore, while maintaining an adequate distance
from the midline during decompressive craniectomy
remains a prudent surgical consideration based on
anatomical principles, clinical decisions regarding
hydrocephalus risk should prioritize the patient’s
baseline characteristics and primary pathology.
Future prospective studies utilizing baseline volumetric
comparisons are warranted to further clarify the

independent impact of surgical metrics.
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Abstract

Providing health education through online platforms for adolescents is essential in today’s era.
This research is a quasi-experimental study using a one-group pretest-posttest design, aimed at comparing
knowledge about the use of emergency contraceptive pills before and after viewing educational content
on the TikTok application, as well as evaluating adolescents’ satisfaction with this educational media.
The sample consisted of 156 college students from an educational institution in Phayao Province. The tool
consisted of TikTok-based educational media on emergency contraceptive pills. Data was gathered using
a questionnaire on knowledge regarding emergency contraceptive pills and a satisfaction questionnaire
about the TikTok application via Google Forms. All research instruments used in this study were evaluated
by a panel of experts. Data was analyzed using descriptive statistics and the Wilcoxon Matched Pairs
Signed-Ranks Test. The research findings revealed that the average score for knowledge about the use of
emergency contraceptive pills before using the application media was 12.54 out of a total of 20 points,
which is 62.70 %. After using the application media, the average score increased to 19.22 out of 20 points,
representing 96.10 %. The comparison of scores regarding knowledge about the use of emergency
contraceptive pills before and after using the application media showed that the scores after using the
application were significantly higher than those before its use (Z = -10.680, P-value <0.05). Furthermore,
the adolescents expressed a high level of satisfaction with the application media concerning knowledge
about the use of emergency contraceptive pills, with a mean score of 4.68 and a standard deviation of 0.49
Keywords: TikTok application, emergency contraceptive pills, adolescents
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Abstract
Objective: This study aimed to determine the accuracy of Focused Assessment with Sonography for
Trauma (FAST) in screening patients with penetrating abdominal stab injuries who require emergency
laparotomy.
Materials and Methods: A retrospective study was conducted on 269 patients admitted to the Trauma
Center of Bhumibol Adulyadej Hospital with stab wounds to the anterior abdomen, thoracoabdomen, or
flank. FAST was performed as an adjunct to the primary survey to assess abdominal injury. Patient data,
including demographics, physical examination findings, FAST and CT results, surgical procedures, and
treatment outcomes, were analyzed. The sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) of FAST for predicting successful non-operative management were calculated and
reported with 95 % confidence intervals. Outcomes of patients who underwent surgery were compared
with those successfully managed non-operatively using chi-square and Fisher's exact tests.
Results: The FAST results included 59.7 % true positives (TP), 99.0 % true negatives (TN), 1.0 % false
negatives (FN), and 40.3 % false positives (FP). The sensitivity of FAST was 95.24 % (95% CI: 83.84-99.42),
specificity was 83.11 % (95% CI: 83.17-92.01), PPV was 59.70 % (95% CI: 50.81-67.99), NPV was 99.01 % (95% CI:
96.27-99.74), and overall accuracy was 89.22 % (95% CI: 84.89-92.66).
Conclusion: FAST is a rapid and accurate initial diagnostic modality for evaluating patients with abdominal
stab wounds. Its high sensitivity and specificity may help reduce unnecessary laparotomies.
Keywords: Focused Assessment with Sonography for Trauma (FAST), abdominal stab wound, trauma
patient
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Introduction do not require surgical intervention”.

Modern management of penetrating Unnecessary laparotomies increase the risk
abdominal trauma has significantly reduced the  of postoperative complications and patient morbidity.
incidence of unnecessary laparotomy through the To minimize this, Focused Assessment with
implementation of selective non-operative protocols.  Sonography for Trauma (FAST) has been introduced
It is well-accepted that patients with hemodynamic  as an adjunct tool in the initial assessment of trauma
instability following penetrating abdominal injuries patients_m FAST is widely adopted due to its low
should undergo immediate laparotomy without  cost, portability, non-invasiveness, repeatability, and
further diagnostic evaluation. However, the management  rapid performance (within 4-5 minutes), making it
of hemodynamically stable patients remains  a practical tool for emergency physicians and trauma
controversial. Literature suggests that at least 30 %  surgeons.
of abdominal stab wounds are superficial and that This study aims to determine the diagnostic

42 % of wounds penetrating the posterior fascia  accuracy of FAST in screening patients with penetrating
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abdominal stab wounds who may require emergency

laparotomy.

Materials and Methods

This retrospective descriptive study
included 269 patients who presented with stab
wounds to the anterior abdomen, thoracoabdomen,
or flanks and were admitted to the Trauma Center
of Bhumibol Adulyadej Hospital between January
2008 and January 2019. Data collected included
demographic characteristics, physical examination
findings, FAST and CT scan results, surgical
interventions, and clinical outcomes.

All patients underwent local wound
exploration under local anesthesia and received
initial resuscitation including tetanus prophylaxis
and antibiotics. Exclusion criteria included hemo-
dynamic instability, gunshot wounds, clinical signs
of peritonitis, free intraperitoneal gas, bowel or omental
evisceration, and known coagulopathies or liver
disease, which were considered definitive indications
for immediate laparotomy.

A positive FAST was defined as the presence
of free fluid in the perihepatic (Morison pouch),
perisplenic, paracolic gutters, or pelvic (cul-de-sac)
regions. Hemodynamically stable patients with a
positive FAST underwent contrast-enhanced
abdominopelvic CT scans to further evaluate organ
injury. Contrast was administered via intravenous,
oral, or rectal routes.

Patients with negative FAST and no
peritoneal signs were observed clinically. CT was
also performed in patients with clinical suspicion of
peritonitis despite a negative FAST. Therapeutic
laparotomy was defined as intra-abdominal injury
requiring surgical intervention. Non-therapeutic

laparotomy was defined as surgery for minor

Vol. 72 No. 2 May - August 2026

injuries (e.g., rectus muscle, omentum) not requiring
repair. Negative laparotomy was defined as no
intra-abdominal injury found. Both non-therapeutic
and negative laparotomies were classified as
unnecessary.

Data analysis was performed using SPSS
version 23.0. Sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and
accuracy of FAST were calculated with 95% confidence
intervals. Comparisons were made using Chi-square
and Fisher's exact tests, with p<0.05 considered
statistically significant.

This study was approved by the Ethics
Committee of Bhumibol Adulyadej Hospital,
Directorate of Medical Services, Royal Thai Air Force
(No. 24/61).

Results

A total of 269 patients were included in
this study, comprising 236 men (87.7 %) and 33
women (12.3 %). Patients’ ages ranged from 29 to 44
years. Of these, 196 (72.9 %) were managed conser-
vatively without surgery. The small intestine was
the most frequently injured hollow organ, accounting
for 5.9 % of cases, while the liver was the most
commonly injured solid organ, accounting for 3.3 %
of cases. The injured organs identified during surgical
exploration are presented in Table 2.

The ultrasonography (USQ) findings were
classified as true positive (TP) when FAST was
positive and therapeutic laparotomy was performed,
true negative (TN) when FAST was negative and
negative or non-therapeutic laparotomy or successful
conservative management was performed, false
negative (FN) when FAST was negative but therapeutic
laparotomy was performed, and false positive (FP)

when FAST was positive but negative or non-therapeutic
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laparotomy or successful conservative management
was performed. According to the USG findings,
59.7 % were TP, 99 % were TN, 1 % were FN, and
4.3 % were FP, as presented in Table 4

The median length of hospital stay for
patients who underwent surgery was 4 days. In
comparison, patients managed conservatively
had a significantly shorter hospital stay, with a
median of 2 days.

The rate of conservative management without
surgery was significantly higher among patients
with FAST-negative results than those with FAST-
positive results, indicating that patients with negative
FAST findings were more likely to be treated without
surgical intervention.

There was a statistically significant difference

in the rates of therapeutic laparotomy based on

Table 1 Demographic characteristics
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FAST findings. The rate of therapeutic laparotomy
was significantly lower in patients with FAST-negative
results compared to those with positive findings.
Additionally, the detection rate of surgically relevant
pathology was significantly lower in patients with
no pathological findings on ultrasonography (USG),
as shown in Table 5.

Emergency CT was performed in 87
patients. Among hemodynamically stable patients
with a positive FAST result, 4 underwent CT.
Hemodynamically stable patients with a negative
FAST result were followed up, and 83 of them
underwent CT. CT findings were normal in 76
patients, who were subsequently managed with a
follow-up program, while 11 patients had positive
CT findings. Of these, 4 patients required surgery

based on their CT results.

n=269

Sex, n (%)

Male 236 (87.7)

Female 33 (12.3)
Age (years), mean+SD 32.09+13.94
Diagnosis, n (%)

Anterior abdomen 164 (61.0)

Left flank 43 (16.0)

Left thoracoabdominal 28 (10.4)

Right flank 19 (7.1)

Right thoracoabdominal 15 (5.6)
Length of stay (hour), n (%)

< 48 hours 3(1.1)

48-72 hours 184 (68.4)

72-96 hours 45 (16.7)

96 hours - 1 week 29 (10.8)

> 1 week

8 (3.0)



80 Royal Thai Air Force Medical Gazette

Table 1 (Cont.)
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n=269

Focused ssessment with Sonography in Trauma

Positive 67 (24.9)

Negative 202 (75.1)
CT (n=87)

Positive 11 (12.6)

Negative 76 (87.3)
Type of management, n (%)

Conservative: LWE+SPE+serial FAST 113 (42.0)

Conservative: CT+SPE
Therapeutic laparotomy
Non-therapeutic laparotomy
Negative laparotomy

Data were presented by n (%)

83 (30.9)
42 (15.6)
16 (5.9)
15 (5.6)

Table 2 Injured organ

n=269
Injured organ, n (%)

No organ injury 197 (73.2)
Small intestine 16 (5.9)
Muscle 12 (4.5)
Stomach 10 (3.7)
Liver 9 (3.3)
Colon 8 (3.0
Omentum 7 (2.6)
Spleen 5(1.9)
Kidney 4 (1.5)
Pancreas 1 (0.4)

Data were presented by n (%)
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Table 3 Classification of USG findings

FAST

Positive (n=67) Negative (n=202)

True 40 (59.7) 200 (99.0)
False 27 (40.3) 2(1.0)
FAST: Focused Assessment with Sonography in Trauma
Data were presented by n (%)
Table 4 Diagnostic test

Value 95%CI
Sensitivity 95.24% 83.84 - 99.42
Specificity 88.11% 83.17 - 92.01
Positive Predictive Value 59.70% 50.81 - 67.99
Negative Predictive Value 99.01% 96.27 - 99.74
Accuracy 89.22% 84.89 - 92.66

Table 5 Comparison of treatment alternatives in patients evaluated by USG

No pathologic

Pathologic findings

findings on USG on USG (n=67) p-value
(n=202)
Successful conservative 194 (96.0) 2 (3.0) <0.001*
Negative laparotomy 6 (3.0) 9 (13.4) 0.003*
Non-therapeutic laparotomy 0(0.0) 16 (23.9) <0.001*
Therapeutic laparotomy 2 (1.0) 40 (59.7) <0.001*

Data were presented by n (%) and analyzed with Chi-square test and Fisher exact test

Discussion

Approximately 10% of all trauma-related
deaths result from blunt or penetrating abdominal
injuries.@ The fact that many of these deaths can
be prevented through early diagnosis and timely,
appropriate treatment underscores the importance
of this issue. There is no doubt about the necessity

of emergency laparotomy in patients presenting with

signs of hemodynamic instability or peritoneal
irritation following penetrating trauma. However,
defining indications for laparotomy in asymptomatic
patients or those presenting with minimal symptoms
remains a clinical challenge.

Several diagnostic modalities are used to
guide decision-making in such cases. FAST is a

valuable diagnostic tool that plays a central role in
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the selective non-operative approach by helping to
prevent unnecessary or non-therapeutic surgical
procedures.m It is a diagnostic study designed to
evaluate the presence of free intraperitoneal fluid.
A rapid, portable, and reliable method for screening
these patients is essential “” In our study, focused
abdominal ultrasonography demonstrated high
sensitivity (95 %), specificity (88 %), and accuracy
(89 %) for detecting hemoperitoneum.

FAST has significantly influenced the
management of abdominal trauma due to its ease
of use, rapid acquisition, portability, and non-invasive
nature, leading to its widespread adoption. In this
study, patients without pathological findings on
ultrasonography (USG) had a high likelihood (72 %)
of being managed non-operatively. The decision to
perform surgery was based on a combination of
physical examination, laboratory investigations,
imaging studies, and USG findings.(a

In hemodynamically stable patients with
positive FAST findings or solid organ injuries,
contrast-enhanced computed tomography (CT) is
useful for further assessment. Although CT offers
more detailed and accurate diagnostic information,
it has limitations, including the need for patient
transport, lack of concurrent resuscitation, and
radiation exposure. Hemodynamically stable patients
with negative USG findings should undergo follow-up
CT imaging and clinical observation to confirm the
absence of intra-abdominal injury, as some organ
injuries may not immediately produce detectable
free fluid.”

Many trauma centers prefer CT over USG
for its superior ability to delineate the extent and
location of injuries, particularly in solid organs such
as the liver, spleen, and kidneys.(g) Furthermore, CT
can provide arterial and venous phase imaging to

detect vascular injuries, and it can identify hollow

Vol. 72 No. 2 May - August 2026

viscus perforation through the extravasation of
contrast material administered via oral, intravenous,
or even rectal routes.”

Patients who are hemodynamically stable
or stabilized with fluid resuscitation but have
positive USG findings should undergo confirmatory
CT imaging. However, in cases where emergency
surgical intervention is required—such as penetrating
trauma with hypotension and limited time—USG is
the preferred initial imaging modahty.m

In our study, there were no deaths among
patients who underwent negative or non-therapeutic
laparotomy. Notably, two patients (0.7 %) with
initially false-negative FAST results subsequently
required therapeutic laparotomy. Therefore, a single
negative FAST examination does not exclude
intra-abdominal injury. Repeated FAST examinations
may help identify evolving hemoperitoneum during
observation.

In general, the diagnostic accuracy of FAST
depends on three key factors: the quality of the
ultrasound equipment, the patient’s condition, and
the operator’'s experience. USG is a subjective
diagnostic method, and its reliability is highly
dependent on the examiner’'s experience. It is well
known that early intestinal injuries may not be
detected by USG due to the absence of free fluid.
As FAST is primarily designed to detect intra-
abdominal fluid, it may not identify diaphragmatic
or hollow viscus injuries if hemoperitoneum has not
yet developed.(S)

In penetrating abdominal trauma, the
small intestine and colon—both hollow organs—as
well as the liver, the most anteriorly positioned solid
organ, are the most susceptible to injury. Our study
also found that patients managed conservatively had
significantly shorter hospital stays than those who
underwent surgery (p<0.01), supporting the efficacy

of a selective, non-operative approach.
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It is important to note that while the
specificity remains high at 88.11 %, the false
positive rate among patients with a positive FAST
result was 40.3 %. This discrepancy is primarily due
to the study’s definition of false positives, which
included cases where intraperitoneal fluid was
detected but the patients were successfully managed
without therapeutic surgery. Clinically, this high
sensitivity in detecting even small amounts of fluid
ensures a high Negative Predictive Value (99.01 %),
making FAST an exceptionally safe screening tool
to rule out the need for emergency intervention.
However, the 40.3 % false positive rate underscores
that a positive FAST in hemodynamically stable
patients should not be the sole indication for surgery;
rather, it highlights the essential role of confirmatory CT

imaging to avoid unnecessary laparotomies.

Conclusion

We suggest that FAST is a valuable
diagnostic tool for guiding treatment decisions in
penetrating abdominal injuries. FAST demonstrated
high specificity (88.11 %) and an excellent negative
predictive value (99.01 %), making it a reliable screening
tool to rule out emergency intervention. However, a
40.3 % false positive rate—largely due to clinically
insignificant intraperitoneal fluid—indicates that
positive FAST findings in hemodynamically stable
patients should be confirmed with CT to avoid

unnecessary surgery.
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Abstract
Background: While the COVID-19 pandemic has been extensively studied in adults, there is a lack of data
on the clinical characteristics and outcomes of the disease in pediatric populations, particularly regarding
the development of pneumonia.
Objective: To determine the risk factors for developing pneumonia in children under 15 years of age who
were infected with COVID-19.
Materials and Methods: A retrospective case-control study was conducted at Bhumibol Adulyadej Hospital,
Thailand, from April 1 to November 30, 2021. The study included children under 15 years old with RT-PCR-
confirmed COVID-19 infection. The patients were divided into two groups: 145 cases with radiologically
confirmed pneumonia and 145 controls without pneumonia. We analyzed and compared patient
demographics, clinical symptoms, comorbidities, and RT-PCR cycle threshold (Ct) values between the two
groups. Multivariate logistic regression was performed to determine the independent risk factors for
pneumonia.
Results: A total of 290 pediatric patients were included in the analysis. The findings showed that an age
of less than 3 years (OR 3.5; 95% CI 2.07-5.92) and the presence of fever (OR 4.23; 95% CI 2.33-7.86) were
significant independent risk factors for the development of pneumonia. Other symptoms, including
diarrhea and rash, were also associated with an increased risk of pneumonia.
Conclusion: Children under the age of three and those who present with a fever are at a significantly
higher risk of developing pneumonia when infected with COVID-19. These findings highlight the need for
close monitoring of these high-risk pediatric patients to facilitate early intervention and improve clinical
outcomes.
Keywords: COVID-19, pneumonia, risk factors, pediatric patients
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Introduction

The global COVID-19 pandemic, caused
by the SARS-CoV-2 virus, has resulted in a devastating
impact on public health worldwide. While the
majority of severe illness and mortality have been
concentrated in adult and elderly populations,
pediatric cases, though often milder, can still lead
to serious complications.(” A significant portion of
infected children may remain asymptomatic, but
symptomatic cases commonly present with mild,
nonspecific symptoms such as fever, cough, and

¢ ‘ . )
gastrointestinal issues.” However, a subset of these

patients may progress to severe disease, including
pneumonia, acute respiratory failure, and multisystem
inflammatory syndrome in children is-c).”
Previous studies have identified various risk
factors for severe COVID-19 in children, including
age, gender, and underlying comorbidities like
chronic renal disease, chronic pulmonary disease,
congenital heart disease, and malignancy.“‘s)
Additional risk factors identified for severe COVID-19
and mortality include obesity, diabetes, asthma, and
an immunocompromised status.®” This study aimed

to contribute to this body of knowledge by specifically
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identifying risk factors for the development of
pneumonia in pediatric COVID-19 patients treated

at a hospital in Thailand.

Materials and Methods
Study design and setting

This analytical retrospective case-control
study was conducted between April 1 and November
30, 2021, at Bhumibol Adulyadej Hospital. The study
protocol received approval from the hospital ethics
committee (IRB no. 110/64).
Study population

All participants were children under 15
years of age diagnosed with COVID-19 infection
confirmed by RT-PCR testing using ARIDIA (Biotech,
Inc., CA, USA). Participants were categorized into
two groups: those diagnosed with COVID-19 pneumonia
comprised the case group, while those with COVID-19
infection without pneumonia served as controls.
Pneumonia diagnosis was established by pediatricians
based on clinical signs and radiological findings.
Data collection

The following variables were collected for
both groups: age, sex, clinical manifestations, obesity
(defined as BMI Z-score >2 standard deviations for
same sex and age), comorbidities, and RT-PCR cycle
threshold values. Risk factors for pneumonia
development were systematically evaluated.
Statistical Analysis

Sample size estimation utilized the
two-independent proportion formula. Baseline
characteristics and clinical manifestations were
compared between patients with and without
COVID-19 pneumonia. Age, sex, clinical manifesta-
tions, obesity, comorbidities, and cycle threshold
values were described as counts and percentages,

compared using chi-square and Fisher's exact tests.
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Odds ratios with 95% confidence intervals (CI) were
calculated for risk factors associated with COVID-19
pneumonia. Multivariate logistic regression models
were performed to adjust for covariates correlated
with pneumonia. Statistical analysis was conducted
using SPSS version 27 (IBM Corporation, NY, USA).
Results

During the study period, 337 pediatric
patients with RT-PCR-confirmed COVID-19 infection
presented to Bhumibol Adulyadej Hospital. Forty-seven
patients were excluded from the study due to
insufficient data. A total of 290 patients were
included: 145 patients with COVID-19 pneumonia
formed the case group, while 145 patients without
pneumonia served as controls.

The baseline characteristics of the two
groups were compared. As shown in Table 1, the
COVID-19 pneumonia group had a significantly
higher proportion of children under three years of
age compared to the no pneumonia group (46.9 %
vs. 13.1 %, p<0.001). The prevalence of fever was
also significantly higher in the pneumonia group
(72.4% vs. 35.9%, p<0.001). Additionally, a higher
percentage of patients with pneumonia presented
with diarrhea (13.8 % vs. 6.2 %, p=0.03) and rash (9 % vs.
2.1 %, p=0.01).

No significant differences were found
between the two groups regarding other clinical
symptoms such as rhinorrhea, cough, sore throat,
anosmia, conjunctivitis, and vomiting. Similarly, there
were no significant differences in the prevalence of
comorbidities like obesity, asthma, and allergic rhinitis,
or in the RT-PCR cycle threshold values between
the two groups.

Risk Factor Analysis
The multivariate logistic regression analysis

revealed two independent risk variables for the
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development of COVID-19 pneumonia. Age less  5.92). Furthermore, fever was an independent risk
than three years was identified as a significant risk  factor, with an odds ratio (OR) of 4.23 (95% CI 2.33-
factor, with an odds ratio (OR) of 3.50 (95% CI 2.07-  7.86).

Table 1 Demographic data and characteristics of COVID-19 subjects with or without pneumonia

Pneumonia* p-value

With (n=145) Without (n=145)

Age <3 years 68 (46.9) 19 (13.1) <0.001p
Clinical manifestations
Fever 105 (72.4) 52 (35.9) <0.001p
Rhinorrhea b4 (37.2) 41 (28.3) 0.10p
Cough 98 (67.6) 88 (60.7) 0.22p
Sore throat 22 (156.2) 24 (16.6) 0.75p
Anosmia 3(2.1) 9(6.2) 0.77p
Diarrhea 20 (13.8) 9(6.2) 0.03p
Conjunctivitis 3(2.1) 0(0.0) 0.25f
Vomiting 12 (8.3) 5 (3.4) 0.80p
Rash 13 (9) 3(2.1) 0.01p
Co-morbidities
Obesity 42 (29.0) 31 (21.4) 0.14p
Allergic rhinitis 5 (3.4) 1(0.7) 0.21f
Asthma 1(0.7) 1(0.7) 1.00f
Cycle threshold** <20 92 (63.4) 98 (67.6) 0.46p

*n (%), p: Pearson Chi-Square, f: Fisher's Exact Test, **cycle threshold: cycle threshold values in RT-PCR

Table 2 Risk factors associated with COVID-19 pneumonia in pediatric patients (n=290)

Crude OR* p-value Adjusted OR* p-value
Age <3 years 5.86 (3.27, 10.45) <0.001 3.50 (2.07, 5.92) <0.001
Fever 4.70 (2.85, 7.72) <0.001 4.23 (2.33, 7.86) <0.001
Diarrhea 2.42 (1.06, 5.51) 0.03
Rash 4.66 (1.30, 16.73) 0.02

* OR= odds ratio (95%CI)
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Discussion

In Thailand, by November 2021, children
accounted for a significant portion of COVID-19
cases, though the crude mortality rate remained
low."” While COVID-19 in children is typically mild,
a small number of patients develop severe compli-
cations, including pneumonia, which has been
identified as a key risk factor for ICU admission and
mortality in this population.(S) Lung involvement is
a critical determinant of poor outcomes, with
extensive lung segment involvement correlating with
higher disease severity and a poorer prog'nosis.(g)

Our study specifically focused on factors
associated with pneumonia development in children
with confirmed COVID-19. We found that age less
than three years significantly increased the risk of
COVID-19 pneumonia, consistent with similar findings
in Mexico.” This heightened vulnerability in very
young children can be attributed to their smaller
airways, still-developing immune systems, and limited
respiratory reserve, all of which make them more
susceptible to respiratory complications.

Fever was another significant risk factor
for COVID-19 pneumonia. This aligns with other studies
that have identified fever as a predictor of severe
COVID-19 pneumonia. The presence of a fever likely
indicates a more robust inflammatory response and
a higher viral load, which in turn leads to more
extensive tissue damage and a greater likelihood of
pulmonary comphcations.(m)

Interestingly, our study did not find a
significant association between obesity or other
comorbidities and the development of pneumonia.
This contrasts with research in both pediatric and
adult populations that has identified these factors
as major risk factors for severe COVID-19.""" This

discrepancy may be due to the very low number of
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patients with underlying diseases who developed
pneumonia in our study cohort.

Furthermore, we found no significant
difference in RT-PCR cycle threshold (Ct) values
between the pneumonia and no-pneumonia groups,
despite some studies suggesting that lower Ct values
(indicating a higher viral load) are associated with
worse outcomes."”
Limitations and future directions

This study’s retrospective, single-center
design is a limitation, as the findings may not be
generalizable to other healthcare settings or
populations. The retrospective nature also prevents
us from prospectively validating any risk stratification
methods. Future multicenter, prospective studies
are needed to confirm our findings and develop robust,
validated risk prediction models for pediatric COVID-19

patients.

Conclusion

This study identifies children under three
years of age and those presenting with fever as
having significantly elevated probability of developing
pneumonia when infected with COVID-19. These
findings provide evidence-based guidance for risk
stratification and clinical decision-making in pediatric
COVID-19 management. Healthcare providers should
implement heightened surveillance protocols for
children meeting these risk criteria to optimize early
identification and intervention for potential respiratory

complications.
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Abstract
Introduction: Spirometry is a standard tool for assessing respiratory function. However, the procedure is
often time-consuming for pediatric patients due to the complexity of the instructions, which can lead to
anxiety. Such anxiety often results in a lack of self-confidence in performing the test correctly, thereby
affecting patient cooperation and data quality. This study aims to evaluate the effectiveness of a video-
based preparatory intervention in enhancing children’s self-efficacy—a crucial factor in overcoming
psychological barriers and improving the overall efficiency of the spirometry procedure.
Objective: To compare the effectiveness of video-based preparation versus standard preparation on testing
time and the level of procedural confidence among pediatric patients undergoing spirometry.
Methods: This quasi-experimental research involved 140 pediatric patients aged 7-15 years at Nakhon
Pathom Hospital between January and June 2025. Participants were divided into an experimental group
(video intervention, n=70) and a control group (standard care, n=70). Research instruments consisted of
(1) the experimental tool (preparatory video) and (2) data collection tools, including a time-tracking log and
a confidence level questionnaire (Cronbach’s alpha = 0.85). Data were analyzed using descriptive statistics
and independent t-tests with a significance level of 0.05.
Results: The experimental group had a significantly shorter mean testing time compared to the control
group (27.27+4.24 minutes vs. 41.74+16.90 minutes; t=7.16, p<0.001). Furthermore, the level of procedural
confidence was significantly higher in the experimental group than in the control group (4.70+0.46 vs.
2.60+0.98; t=12.33, p<0.001). These findings demonstrate that video-based preparation effectively enhances
procedural readiness and reduces variability in testing time for pediatric spirometry.
Conclusion: Video-based preparation is highly effective in reducing testing time and increasing confidence
levels in pediatric patients. Therefore, video media should be integrated into clinical standards for pediatric
spirometry preparation to optimize operational efficiency and improve patient cooperation during the
procedure.
Keywords: spirometry, video media, confidence, pediatric patient
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et A luduneumUALR anstesnmMIeTIa Uay
1 A 1 A v ¥ 1 a a Aa
mLﬂimmmqmaﬁﬂm@mﬂ@amwﬂim‘mﬁmw

whRniaaanaaIy NHIMIEERITNRINY
(social learning theory) WAZVOEAANNEINITNVO
GO (self-efficacy theory) 2984 Bandura mmain
ey fil

1. maensanenuUdstyanent (Symbolic

. a v A A v @ A o
modeling) milﬁwgmuam@Iaamﬂummmgmﬂ
WUaE 19T (modeling) WS NHIALGIMLUIE

0 A @ \/Lz/u A o Aa
LNBLAN I ENNGINEAINIINVDIGFINTATVIN

Aryanmal
%3 ¥ A (% :SI 1) ¥
aquLazaﬂwmﬂﬂaLﬂ seriusmasianssnon e
§159 (successful peer modeling) avthe W Enasamnan
LLazﬂfTu@aumiﬂﬁﬂ’@ (cognitive representation) 1uamaa
VL Yo | [% VT ) (5,9
ATALAUNNNTIUNILNEINN
2. MAAAMINILINILALANANNIANTIE
. A A o v A9 v | 1
(Emotional arousal) aamiamwmﬂmaaﬂamwm
m"mmmﬁ’ﬁmt,aﬁumau (sensory and procedural

1014 A @ ! ¥ . %
NNV INUANANINGUDITNLNY

information)
gumsalleunsaseanussathsls mmﬂa"wiaﬁﬁbiﬂﬁum
¢ 1 ¥
(fear of the unknown) A¥aMAAI NMILATINNFIUAITT
;ﬂl 9 A} ° YE A ¥ v Y
Souldheryivh idndemnamdaslumssigemenansn

N TN G AT
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4 . 2 IR
3. amsnionlusgenasulauaynsdfia
Waemaianinaanadiazilmuanndunuundaian
WnsfinenuesiuluamumanInrasaued (selt-
. ' o A Aoy v ) Yo @ P
efficacy) Mansnsnvhmstafidugauwiuligisalanna
A o Ax g s v Aof vg § v oA
dosutiaathussqslashryivh bidnlianasudouay
sansofiidmaendimaanldathagndasdod
A3aan %%
a o avd 4.
findngumaselusalsameiisniuayu
UseAvBmmeasmsldieinlouasinTasdafaia lums
a ) |3 1 Y v aa tﬂl lﬁl
whaNpTheRnNRa UM InTIaInain Wasanae
WEHEanANAINRNE NN 8 udusaums
U6 wasdusiuanasanialaogaduseansan®
WA LEAARRINLNOHAANNEN TV (self-
efficacy theory) Wag NOHNIELLINEIAN (social
learning theory) 984 Bandura® %@%dmmﬁmﬁmn
Ao ¢
WLURENSTRRAY (modeling) WayMIaaMIEIINDAEIAY
(emotional arousal) una nahenylumsinamasila
WALANNENINTD MMILURMadunew samnuves
Bandura M3 ﬁmf muﬁﬁiaﬁwﬂu symbolic modeling
o A o o & A 6o : !
(huuudsdtydnmal sivinmwaidaaunchnatenian
\NAzNEIingY MINeehuVENRLhn wazaong
A o o A & o A o o8 v
mamnelafigndasandazasfifludniodentu vhli
G a a A L . Yo AR A
WM TAEMLLLNG iS4 (imitation) W¥iud Zefla
& Ay @ A G A
funspumsBeugnnduuuiiasalseduiign lasms
Tiogamamhiuanganuaziunas (sensory and
procedural information) YN WiFmmMUassaanTaytu
orlsusvdasfiifodsls anunduaeiiaztiuanaa
4 2 2 , 8 wa
funTeun e Nsila (selt-efficacy) Lazaana Wil
uaaANENaNInoanan IRidiadnan
wimalienuush wdsemelnedanlg
o & a v 2 A o
Sraadunmeiinedenm deflenuuanenaivluong
YemNIudaee uavea e Ui emea
feha
1. ANNANALAREUDITEYA
msasunemennsndenauaneneillens
ﬁﬂmmiﬁamﬂaammm (inter-operator variability)

o 51 ¥ A % ‘IL ! nl(g))
m ‘VIN’WﬁE']%ﬂ’ﬁLmﬁﬁlN@'ﬂ NN
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a o @ v Y

2 mmﬂ@slumﬁug

@ A Y o w o vl :&IU v

Ensmas e umaLasenamemnfgUga
% I A wa A % v o
Gl‘vmmaLﬂumiﬂgmm@m&mewgﬂmﬂunmauau
(cognitive load) yn llineiiushatnangfnssuiidaiam
Na%

3. mf;xqﬂﬁﬁmwmmimﬁ

Y A ) 1 4

m'ﬂm‘wmmm@mﬂmmﬁmmmmimmﬂ
4&' ] 128N o dl v aa A 4&'&1 5 a dl
frounmalaivhiufodafiifen dvsnmnwiasdesd
wanzaaudy yhldanadeninadnsgeuazanana
sulalunaesna

WML TIUNTTHOE NI ST
FINaMIANHIEITE A NI AN LIaZas U5 UnTad
Usunelnaifesunaresdoinle WmaeBuNa NN
] < Av Aa
AaumIaTaaNsInn WLan ludn ne I@mwmawmag
. . “God A om cm o 4
daulnnyululussssmevsoldfefonuiJundn 2
A4 2 m o dmy oo . . da
SoRminnATaie lwmsmevaayinsemamnelafid,
We ¥ (dynamic maneuvers) i Gﬁamzmigmawmélmﬁﬁ
G A | | c A \
Wiafiuazmaheanatmasasss F9liasnsn
Soanslenttaauwnumniiouaceanes dowa in

10) Bo) ! (3 v
WINININENAANNG

o A o Gl A A
NG Baaw T NaoeN
o 2 o A A A
fanamusnsiseadiiulumsfnmAsmenivangas
davsuniney Lﬁanmﬂwﬁﬂjmv’ﬁ@ﬂizaﬁ"ﬂﬂuﬁwmmiSu 9
1 zl dl Aa v 3 a v A a
shdeinlossnsnaaszaumenineSengiadonass

(modeling)™*"”

1 R [~ 2
LLazmam@@mmaﬁbﬂﬂamﬂ%mu
N AR AN TR ANHIANNNIANAMIM AN

o8 . s v
ANFAN (sensory expectation) I@amimim@m
UNTINTDIRINALAPIUASI B9TeansasImah
ﬁ@wamLLazamzymaﬂumimwadvl,m”aa'wﬁﬁaa"ﬁiy
v O Au AR Ao ¢ A A o
mumwmaamqmwqﬂizm@Lwaﬂmmwaﬁuaumﬂﬁaa
AR 0I5 UNANNNT DNADBMTATIENTIONIN
vanludinlneany 7-15 9 leewSenidentuismse
T hmuUng velumsseynmmMInTaLay Ty
ansilavasniihe iaifhmamshenylumedsinigs
AUMWLIMIMIARINUaENTEALUSEANS N RIS

aTaansInmnan adn lne et
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o 3
ERH RN
A A oa o
1. WawSuufieuszaznawdslumsase
. | L < A/Lw
HuTInMNLUeA (spirometry) sErinngnptheawnilasy
4‘ aa ;ﬂl a v [ ! v @ Al Yo
foAdlowoimienemamSanrungusiaendind sy
FUUNNINATIN
A e 2
2. WonBuuieusysunnasiulalumsana
o w o M oae 4 oaay A
sussanmaasyenguiedind ldsudeialaiio
a v [ U v [ :SI Yo ° °
wseneNansaaTunguEi eind esueumeshas

13910
o

sanfigTunIsAinu
2 [~ tSI Yo dl AaA dl a
1. &“nhamﬂwvl,muam@Imwmmammm
WsaNnauMIeRENTIIN W avdisvevnanadsln
EEP e SRS Ao AT TR T
muanaIUpe i AymMIshia
v, 3 A/L s A A;AI A a 1%
2. pihewinilasudednlamawRenaunIan
AoumIemaENTInWlen Asdssauanusilalums
1 1 L) [~ d\’L EZ ) o
aTaFNTIIUangeingsreenilesuaiien
muanaIUpe i Ay mMIshia

YULLAMSANN
. X s
1. TOUION WU (Content scope) SNeINIH
a A A A a U 1
WiHLEULs e N NaTaIM IS uNA NN NS aNABUMT
i ] ] A\IL 2
ATIENTINNWUDA (spirometry) TEWINNGNN ATLTN
A Ad A o ve AT
ﬁméﬂamﬁwmmﬂmWLLuzmmmmmjmﬂﬂm Toai
HAAN Ly AV TWEINE (time efficiency) Way
MTSLFNEN OIS (self-efficacy) T03t e
2. YALRAIUGLLS (Variables scope)
¢rutl38a5¢ (Independent variable) Wauiu
2 gty T
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1. mesumdeialoalsaLs NN
(Experimental group)

2. myfbiuushmusesundaena
(Control group)

Fksena (Dependent variables)

1. Svpgnm massRaNsTnlen Saan
seenaiisn reRn IS UM
NI (hae: wifl)

2. swetemasiile (Self-efficacy) Lhviiann
T T LT Tt L L ] Taseteprarterrmant

' o
A A o 2

Uan (Likert scale 5 5¢0l) Ai3aeWanduiagsnums
AIIFILAIRNATIIND
3. POULLAARUIEHINTUALNG NF20E19
(Population and sample scope)
Uszny: Wihewneny 7-15 3 Ay
1imsamasussanmlen lsswennauasigs
T v, G o AV v
naNeaeha: sihendinamian 140 e Fslel
MINMAEONNGNTIDE VUL INIZAY (purposive
¢ o !
sampling) NN A AL (inclusion criteria) fl
J k%
e 13
v & d .
4. YBUAMUNUTLAYILLLIM (Setting and
time scope)
X An 1y
WUufl finw: WasasiadansTnnIndan
Iiuwmmaumﬂgm
FrUgIa: AARMSA U0y AN

WousnTIaN D Waudguian w.e.2568

NFDULLUIAG

GL ¥ A a v (5)
‘ﬁﬂi]‘]:ﬁ;]ﬂ']‘ilﬁﬂ%;i“ﬂad Bandura
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Aaudsanu

msldseinlaumahiunoumsnmasussnnnen
UL haeW aunsniasasxsInnmMLen

msanBemnFnTTulAsULULGN (Peer Modeling)
%u@laum‘mm%mmmm@u mwﬁmmﬂwﬁgﬂﬁaa

ANNDNIITDINANIFTIAENTIDN LB
TR MINTIRENTIDINNT e A
JyFUAMATINAT 0N UM TeTa
‘s:;@i”ummL?J”ﬂafl,umiﬂﬁu“@@mmgu@laum‘smw

FrefsganNELla (Attention) LALAAANKNNAAGD
aunsol WumaBaugmnesanauasmsidouiy
woeinTIN Teliiamsand (Retention) Fanaui
gﬂ@l”ad (Observational Learning) ﬁﬁuﬁkmmim
anm‘sﬂﬁﬁﬁﬁ@ﬁa (Reproduction)
yudmalseusies Bandura

ad o a a v
DAL UWNITAEY
2 X g Au & . .
N uMTIRNMAaRY (quasi-experi-
mental research) E‘IJLL‘UII two-group post-test only
. A v 3 A A A Aa 1
design mmqﬂixmﬂLwaﬂisl,mﬂizﬁ*nﬁwammﬂﬁ%
4‘ aa a 1% A [3 1 Y
aamias[umimiwmmwmmsgﬂwmﬂﬂamfmumi
ATaENTIIN LA (spirometry) taevhnaiBauiiuy
v 6 1 U t!i Yo :ﬂl aa a
NARWITLNINNG wnaaasf lasurng o3 a lowsax
v 1 tﬁl Yo a %
ANNNIDN LLaSﬂQQ\I@’]‘UQS\MvL@i‘LImiLWiHS\IWAWWiaN
MNUNG 1 viBseTRaNsInmMnlan amglaeuan
Lsmenunanasilgs Taesjanbuionadnsemstaznm
Plflumasmasassnmnlan uasssauamstitlazas
Kihesiamsvhvienms

szrnsuaznguciaang

dsgmng dasnmafidlumaidederihein
a1y 7-16 1 Funnddadisumsnsassaamnion o
Iiuwmmaumﬂgm

MIAWITAWIANGHEAIDE

gnang adatsimmwinlaglllsunsy
G*Power version 3.1.9.7 1Mermuasaa t-test (two-tail),
MawaMImMeda (power) 0.80, svaubsazy (o)
0.05 WALEABNING (effect size) 0.5 WUNGRINTT

doa vy dad d -
SalBnimaailafaonumamesies Bandura
whladhunaumseiasnni
Reenasilauazussgslalumalfrfmadunon
a a 1) A} i v
sunsndumninssumame lauagmsu hiigneas e

NANEILINGNAE 64 A% IR NENYIDMRITDYA
A v v ::I o ! v 1 a v 4' v
Wiauleiissmaungudathdndaras 10 atlasiu
MIGUMEDITaYA (attrition rate) A WMnANENeTDENS
AN 140 an wlufunguneans 70 au uas NaN

AILAN 70 AL
\nausiMsA@ (Inclusion criteria
b4 [ a ! A
1. pEhENINCEUaAN e 7-15 1
dl v v
2. sansadesnsuazidt lannneld
Yo an [ A LY N A
3. Idsumsitlasivensdtidiulsevayiia
A a b (3
vialsagfuwanumme]
: g a ¢ . ¢

4. ifhudnisrtszaumantiae s seamant

lTumsamasnssanmansnron iafnmensuanes
fa A asTa ¥ :
ya91)srAnBnaFaIf e luiaasngs

\nausimsA@aan (Exclusion criteria)

1. fansunnsasnmemanasidiv mslebu
w’%aﬁmmm%ﬁmm@ﬁww (cognitive impairment)
o g e 4 aom oo
ity gudssasamssraEauae NS UamMNMES

2. lsnssnhsasmsdinmnldmeluszaznm
i

a =3 [ a v A aa

3. dmmeRuthadeunaivzaenmameniiin
M Ad A .
Alinsifsonafinadanamsnsreaussanmian (Hu

4 ;
wilaemanguuss lasnnaumuaulaild]
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dl A dl a v .
Lﬂsaaua*’n‘mun'lma (Research instruments)
1. 1e3asilef I lumsneans (Intervention

tools)

|
A ad

FodlounshduaaumanTaaNsInnmlan
L% A av a = a a A
W loefls3at 3aladnuen 2 wifl 8wl taznay
PrebamiNeUANNEFL209N13AT90 TUABUMS
WIHNG LAYTUREUNITATIA
A A A < P
2. lmmNawsl,ﬂumimmqmamasja (Data
collection tools)
2.1 WWUFBUMNTDYaFILYAAS (Demo-
. . . = Ao o X
graphic questionnaire) LﬂuLLUUﬁauan}@’maﬁiWﬂ%
;ﬂl v z Y v Aa v U
WaTILTINTRYANUT MBI sznauaae
INET, 218, SEAUMSANT, thy@nmlauayasassnnn
Uan wagnofinTsumsdaefaria (du masueniale)
A osh 1 lum s e ed anwaematsesngaad
NaNeIBENg
2.2 WTinzusnaIMInTa Mamsy
tfnnaidlummeseussssammian TnaEeinam
FIUAEHFUMT WUz haudugAnIELUMINAFDY
A € v & 1 a \ A
eyl Juinawdumie Wi
2.3 WULEUMNUTEAUITAUA NN A
(Self-efficacy scale for lung function test) WU@NW"'?T%I@EJ
8 v U a
;ﬂnaeﬂmyﬂizqﬂmﬂmmaﬂﬂmmmmiﬂmmm (self-
officacy) 999 Bandura aUSUAUANNELIL NS
UfiResfihedinmenasmsldsusmuushuazansa
MaaTRaNsIMnLan d5uasdue Al
o A A &
2.3.1 AaNBMLIAIIN UL
15218 (rating scale) 5 SeaL
23.2 FAIRFENN 5 10 (ATOLARN
5 z a4 o §
A la luduaanmaesands anusulaluns
v v Q.I/ I
g@awmiwnﬂwqmm anssiulalunisuhasean
ataSazusid ansslalumsnhasasanat
foifiasauga uazAnxawlalumshmumdens
U v A\IL £ v
mniagneas)
2.3.3 M ldazuun wdmaasms
Usuduanusulauasmsufvd (self-confidence)

Vol. 72 No. 2 May - August 2026

Idtnaustnis ez 1-5 azuum dail
5 AL SilasnTem uavananan
a :j I ¥ $ % %
sbadumounsuhlegndasesudin
4 azuvn Adulasnn uazasen
smiumeumsithldgndaadiudulvg
3 Aziun Aanaalislatmnans uag
a 5 1y v [ 2 3 o ‘AI
ssmnansedumounnhle (widbslasueunsiniis
= ﬂ/l v Aawa
2 e Aeasilavbe uanfi
{eiReainedom
P
1 azuun Bifenwsdulawe uas
1 Aa wa v %
Lisnansnufudleigneag
v €
2.3.4 mautlaws Idinasazunm
1A (mean score) WaltsszAAMABIla (51 4.51-
A @ v
5.00 = 3N71§A, 3.51-4.50 = &N (uan)
d A
2.3.5 AqUNanUUGIuETYIan
= o o Awad _w
foszauemsaislauazemmenansalunmfidvigneos
o G_ A A X
o thedniiiasnnzu

3. MINTIAFOUAUMNTBNATIND (Tool
quality validation)

3.1 eNNGNENNNLEM (Content validity)
iaasdlannaan (WuseumaTbyasMyARaLULTUTN
na uRsHUFRLMBLsHuessRla) rumseasey
anumsatatiomlaugmssnand eRasonany
WANEENTIM AR T ARADINLITTLszae

3.2 MIFITIAFSUAIN MLBAATIRD (Tool
quality validation)

MIFITIRFOLADIIN LAIaIH BV IMNARIUNS
ATIRFLANNATATINNEM (content validity) Tae
Winssnandian 5 vhu dssnoushaunmdinmzmg
seszoumaduwmela (nansunnduazonysunne),
WENLAK T TR IUMINTIENTIONINDDA Uae
JiFenmueudamaluladsssumemmsneua
wila MnsaunquvisaNgndasaaiammemsumme

a A lﬂl A I woA v
wawlseAnBnmasmsiess lesuedtianasenadhs
Zadiam (I0C) {nnnT 0.90

ANNERNY (Reliability) HUUFRLDNANN

' ! 1 |3
sularhmmsneseuansiastulaaldirdulseing
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oan1289a3aULNA (Cronbach’s alpha) NIRRT
AoV 0.899 FILEAITNANNNUAITANATAIND
Tuadige

a v 6 g 1@ 1 a .
ﬂ?iWﬂﬂﬁaﬂﬁﬂQN@?ﬂﬁlNLLaZﬂﬁElﬁ‘i‘iN (Ethical
considerations)

msumfinmalagiananasuosan myay

Gluw‘]:m‘aﬂwmiq@%@ @”Lﬂﬂ”ﬁ'wnﬂﬂul,ﬁﬁ%aﬂmamm
o ~ X o ¢ o PR

alasla I@amﬁmmmqﬂixmﬂ Tuean ANl

(% U @) (% A v W a
naudh wazmIUnTatayaduanaay iedniwses
PNENSUEPNANNEIAANNTINMTIAE (informed consent
form) iunefnasesaadinnen uazldsumesiate
utaNpeNgneng

maayafasessan lessumadaalasums
oyl NAUEN TN RNIONA S TINMT A 1]
Iiawmmaumﬂjm (COA No. 064/2567) wlaufl 8

WOFRAMEI W.61.2567

ad o a ao [ v
INTANWWNITIYLASNNUTIVTINVDANE (Data
collection procedure)
M o A =3 A 1 Y @ z

Tnerfausndiumaviutosanauenunsbiiaia
LA . 4y %
Aausuefiumslungamanas Watlasriumstwilon
2096713 (contamination bias) fimaiadwmn

T T ! 3 24 AA \

naushathavissasngamuiumslfaeialelutasna
WRenrin

NAUMINAGEY MINDURLLFOUNINTDYA
| ° ) < (= v A
dmyeaa (Nzhlaenihadineaueaduan mnd
U o A (4 £ 28 v A v [~
Torsdmse it latonny fisuvianiinasasazidiy
v 1% ° ¥ :ﬂl 178 =) v
Homdasmulitae iidndadulanaudisauia)

6

vasnnmaRTnEansuay lasueaBusan

N@NALAN (Contral group) Wiudayalugis
U 15 WOERMEL W6, 2567 DA 31 ANTIAN N6,
2568

v |3

duaau dsnnmynEans uaglasuany
Sugan FNNTUMIRMIENTIDMNUaamKTUNDY

Y v A v, o A v

snasgm lnadmbiidudbifushusaninsea
mMuUnd WATERnMELE ENARaURugAMIaFay
NN hadneeuLURRUMNLsS ARl
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VINMAa8Y (Post-test) FUnAMInTIAlnE
‘swmmmwma%léNﬁwau@”ﬂam%NL?J”MM@U
amiam‘wﬁa@LLagéuqmuﬁﬂﬁwa report 'ﬁiaw‘mi
nas s aEaLA e

myAeTzATeNA (Data analysis) {3a8vhNT3
AemidasalagldlisunsusiSagimastia lasmmua
izﬁuﬁfafcﬁﬁzym@aﬁ@ﬁ 0.05 3L

1. @0G@IWsTMN (Descriptive statistics)
ieasnesnunstugmivanashachs din Semet
Toyatadudiuyaaa leund e uavilszauman
maesaa loeldi i (frequency) wassorae (percentage)
Aemeidagaen TN IUMIATIA WALIERUANN
sila Toeldenindy (mean) LLasﬁauLﬁmmummjm
(standard deviation)

2. 6N (Inferential statistics) AR
mmmmhwmﬁﬁaﬁugm (e wazdseaumsnd)
FLATNNENVIOADIALNANAIANAIE Chi-square test
wasiReuifiendsyavinaresdedile (szuznaims
arauasssLamasiila) TTNINRYIARBIALNRNATLAN
el independent t-test

3. MAneFeLTaANAL . (Assumptions
testing) §Asulshimmaseutannaadoduriaunts
9504 t-test Gt

3.1 Independence of observations SJJMGLQ
Iendagaithidsszsarunnmagiuazan@onnausochs
Alsifienanfendastiy

3.2 Normality test §RIRsaLUMANIZANLEN
2891938028 Shapiro-Wilk Test 330IRAIIM)
manNiasaNuLL wuhtoyadmanssaneduuy
1n@

3.3 Homogeneity of variance §1339881
ANANTHIANTUT MY Levene's test 1nemnn
wuhanaulstTm kit (p<0.05) RREEELN
TIINUNSAT T NN equal variances not assumed
(Welch's t-test) oA sLshahasNam I

WML
Aa v v a € ¥
wamsisuaglldamnmetienyidoyaan
naNdoesEaeeneny 7-15 O dmam 140 M8 wdaiu
NANAILANUALNANYIARDY NANAZ 70 T8 G191k
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dl 4 [
M919N 1 ﬂﬂﬂﬁﬂﬂﬂﬂﬁ?%ﬂgﬂﬂﬁLLa3’53213L’Jﬂ’li%ﬂ’l‘i(ﬁl’i?ﬂﬁﬂi’iﬂﬂ’]?\lilaﬂ (N=140)

NANAILAN NANNAFDI
fudls (n=70) (n=70) Aaae p-value
N (%) N (%)

LG

- M 34 (48.6) 36 (51.4) X=0.029 0.864

- YT 36 (51.4) 34 (48.6)

any() Mean (SD) Mean (SD) t = 0.204 0.531
10.89 (2.03) 10.81 (2.11)

FLAUMIANIN

- UsznnFinw 49 (70.0) 53 (75.7) X’=1.400 0.497

- SpRaEnEN 20 (28.6) 17 (24.3)

alldEewan « 1(1.4) 0(0.0)

ﬂﬁgﬁ‘]_lﬂ'ﬁﬂiﬂ’]i(?ﬁ’m

- LAY 41 (58.6 %) 44 (62.9 %) X?*=0.270 0.604

-lslae 29 (41.4 %) 26 (37.1 %)

PN 1 Wudmﬁimﬁaaﬂmﬁqaaamjw
ﬁﬁmﬂmzﬁa%mwﬂﬂmﬂﬂaﬁﬁmﬁuI@aslmfcjsqmuam
LAY NANNARRIRERE N AL INaiAeT
a'msl,mjﬁizﬁum‘sﬁﬂmagﬂu%u’uﬂizmﬁﬂm (Fouay
70.0 WY 75.7 MNAAL) uacdmlnajinediseaumant
MM spirometry 81NAY% (SOUAY 58.6 LAY 62.9
awanay) Toeflymdoadi 10.80 T uay 10.81 &
mma"wﬁ”uLﬁawwaaummLmﬂ@hesﬂaaﬂﬁaﬁﬁugwmwm

HOINGNWLN bwef (X°=0.029, p=0.864), 1) (t=0.204,
p=0.531), FLAUMSIANW (X?=1.400, p=0.497)
wazsEaumMIainInTIa (¢=0.270, p=0.604) Taifen
Lmﬂ@hﬁuaéwaﬁﬁfaﬁwﬁ"ﬁywwaﬁﬁﬁizd’u 0.05 Fatisth
mg'mTf;ay'Nﬁznaa@ﬂfjmﬁé’wmzwzugmﬁﬁa@@a”anﬁu
AowSNnamaans

2. ML RUTELSE M NIATIRENTINN
1p@ (Testing time)

Ml 2 manFiudisussezam lumsasasussamwilaassrnengamanauasngaALAs

nax N sTULIA LAY SD t ANMNNLANGILRAY P
(W) (W)
NANAILIAN 70 41.74 16.90 14.47 <0.001
7.018*
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Vol. 72 No. 2 May - August 2026

PNNTNA 2 NAMIONSANLN FEE8

e UM IREKE IR NTeRDS WaY

NANAIANAANNUANG UL AN Ay TIaiid

(t=7.018, p<0.001) loengamaansi esumniaiale
o A T 2 a

Ighanedtsnngaenuaxi 14.47 wifl (95% C110.75

- 19.02) wanani Andawdeauusnasgu (SD) 2a9ngu

Royal Thai Air Force Medical Gazette 99

MRS (4.246) a”wi"mdm@jmmuqm (16.90) BENITALAU
s‘f;@medﬁmmmmimwmmmjwwamﬁmmmj’iﬁma
LLaxLﬂummgmmﬂﬂdwmim‘%amﬁLm‘uﬂﬂﬁ

3. mauReuisyszstemssisla (Confidence

level)

maefl 3 maSrudirussuanusila (Confidence level) sEianguvARRILAZNENAILAN

nax Al SD t p MANNLANGLRAE
FEMIINGN
NANAILAN 2.60 0.98 2.10
16.17 0.001
naunaaes (F03hle) 4.70 0.46 (95% CI: 1.84 - 2.36)
QNI 3 NAMTLATIINUNTALONN g Adsrananisann

ﬂuélﬂumimmamimmwﬂamwdmﬂém@aanLLax
NANAILANAANNUANGI UL AT Ay et
(t=16.17, p<0.001) loengamaansi esumniaiale
faveuemusinlawdy (4.70) genhngueueu (2.60)
athadonan laeldanausneandewinty 2.10 (95%
lﬁl |78 ~1 U a % U
CL: 1.84-2.36) FauanalyidisimaeBenamamsaneie
A AAT A A a o s 4
fendlafldsyAvdnagslumastnannaniodulu
i Y 1wy G Y o
FmMa3 (self-efficacy) WlRRihadnrowdsumsnaa

sgmams@n (Conclusion)
= z U ;ﬂl aa a U
m’sﬂnmuﬂ’;ﬂvlmmaf;@Iamiammmmam
fisvAnBnanensdaEwlunsinlssAnsnmmsasie
aussnmuntenludn Tasaananszuzinalady
4&' U 1 A v 0 @ an a
Pldlumsnanasliaaensitsdumesdia (27.27 wif
WRUry 41.74 W, p<0.001) mu@ﬂﬂﬁumnﬁmsﬁu
anastilarassfthedonsyivinams (4.70 Wi 2.60,
A2 ve 1A o oana ve @
p = 0.001) FstliFwFedadfdedeliidndiunm
ﬂ’umauﬁ%@mmmzmmmﬂﬁﬁ@mmﬁwLLuthL@”gﬂ@”a@
| o § | % | ] [~3
wiehan dema inasuaumasmaiinlothsmaay
|
e

Aa v gj zdu [ ;ﬂl a a
My dTagUszasainansauiiay
sraznmMInTIaLarsEAUANEsulavasiedng
U a v v :ﬂl ad a 2 a
Iisumassanenamsansefolflamauiumeies
o A A& 2 A v o X
Fenand@ Fawamsrnmasnsnaduele G
1. fhustEgm mInTaansTna e
" o M 4 st as A
aMsAnWLhNgNT [sUmadedale fazenauade
Tumsamaduniingueiug et dymesia
a A o A til =
(27.27+4.24 Y71 WBUAL 41.74+16.90 W) epaiiu
o H A 4 aaT o vda 4 o  a
duiifiasnniedalavhwihiidugemsangdnsy
) A o8 2wy G o |
(modeling) fivh i herdniiunmasuasasmmemaith
fIgNEIDIamd T98aATUAUMIDTLNLTIUALNS
fasinaaIgn nEAAss Snvirialatieananchemean
o A g o . o
yinwemamnelafifuna e (dynamic maneuvers) 1%
o 1 ;ﬂl AI a 3 1 Y@ Aa wal v 12 g: ]
Foraumidofsian dowaliidnUgidlegndasdsud
AT °) UALARAMNLLTLITIMIRIT BEIMATIA e
pEaiuKaTARY FNanARaITUTIENRY Parsons
wazan® AnuhdeNadiifeiuananduEwLaY
Wangfinssuanusinde leanimauughaena

A 1 a
YAISNQIIENOLTP!



100 Royal Thai Air Force Medical Gazette

2. usgduanusuladanshwanns
nasmaanssiszduaNlande (4.70+0.46) genh
NANAILAN (2.60+0.98) o NARBd Aynadd

a L2 Yo ada I v 3
afuneladiimslasurndaletiuasialssaumsol
988N (vicarious experience) MAVOHINITUIANN
FINTDVBIRRN (self-efficacy) 209 Bandura® laiéin
[~3 v 1 Aaal awvall Yo @ ! v
WiudhathalwidlaUfudleiSa avteananunas
sladaftlai3 (fear of the unknown) uagSussaua et
ANFANWiNSassoNIMAFeL (emotional arousal)
de a4 o M
mafidnslanuiasisluanussmorasmuasazihlilg
anaisfsinlunrsaenusah bldmasnasgmdirmua

v oo A d, C e oo o d

sannsasiuAarenastlafuTasts Ayfidoe
TnesssdiovinuemItufnnniifiesmsanansien

v A 1 a
NIANENDENLR 8

v

£ % [ %
SaiEuaunei laanmsisunasda

1. ehummfuemawening (Nursing practice)
A o 0l a %
fn mmimmmﬂﬁﬁaaLﬂWWithﬂﬁL@iﬂymmwafasq

o dl aa v d} A a
mi‘maaf;mIawﬁlmﬂuLmawammgms[umilm834
eNaWIANEL RS NTIauN ReTasNs TN aauReT
v e © H A o .
TiSndmnduaauiifiumeie (dynamic maneuvers)
ledaannifadeind Inan1siesuasennudass
od AT i v 4

WNLNAAIT1F8030 [0 M UM T IS IEBNMILIN e
naeausraaNNEla (self-efficacy) 1096N Fsazdana
loemssdonmsande lumanmauazgmnmaasiaya
ey dmesaumafianauame ansiiaassynay
fitrmananuiantnaluia Wu NMasouwnaiams
wlavBanHauamY awEUNEMIYaNDaEN
Tinsannawsaianms

2. FAUMIUIMITNITWENLIA LA LY
(Nursing administration and policy) loemysaass
nSwennauazainanl KUSmsensiasandesoginank
o as 1 [~3 [~ A % (% 6 v
Smiaale W winse vsamiaalmviend luiawesna
visoqevinaaeaiheen WossanuezeIn uay

o Y A g a @ . )

98N NIAa NI nA a5 oL@ (child-friendly
environment) &MINGINFNEMWIAMNT AsEMIoUTH

v A

¥ v til val ;) Y-/lﬂl a A ! v
LQWWLL’]‘V]EL‘WN @’]WN“IT’]%’]EQi%ﬂ’W‘ﬂ‘HﬂQNﬁG]N LOHIINNY

Vol. 72 No. 2 May - August 2026

MsReaiZaIn Lﬁaamwmaﬂumia%m&Jsﬁw LS
:AI a A a v aa
LWSJ‘].]‘JSﬁV]‘Eﬂ’]Wﬂﬁ%&l%DH%@‘ﬂﬁlHsluﬂﬁ%ﬂ

Y o w awv
233MNAVBINIIE
POULYALATANBIAZIINGNTI0EN ulNg
fnmilazfismoungusiohsmuinamiensmmeaia
ueidahiasrin lusuansmemvane L NENL S NS
A @ G o G A o A
Fasmndumsfiudasaemnslungudinfisnsinfms o
wunithenonadlssentnase AR ALnRREAaREN
Fyondansusmunsegia dan vEoNugIuaNag
4« 4 <9 X 4 a
Henruguamiuanssnndnlufiuivsinavsaly
SYAUEM NN AULSUVRSEIIUARNM MaTae
M3 lulsanennaiiesmiadien felsmmnndan
uazdunauILIMIIeNNE danalidnuaislsvmng
G _ A | @ o A ¢
infirnneralsisnsnsnduiumifiasnsalenlsenns
I3 < v
inlnerhlsemetleimun
mavhwadsell1FluSumdn mahdasg
av X a4 A
ynewistitlszyndldlwSuvdu easeifiumseae
amazalnayds asnanauandsasglnsoilums
AIIRENIIN DA (spirometer) WFRSTHANNTNILY
P03 ANNTHATID uazamnInaaan luiasasiad
uaneheriu Tadbmanianadenasiasaunasislauas
LA _A | ] VR
aasndlaraadinfuandnslimnuamsinmit daiis
o l!i ad 4R =~ v z A asa
muhdeiale L lfisesdimasuigadiemiaitne
iaue raRARDIT UMM LT UAR

£ [ [
AU LLWTHINIUNS ﬁnm‘lua‘m (21|
2 v A & 2 o oA A
MIENINUATLNTIAN AITENENTARLAUNDA
denasiaensAaninanazna infivihliieidladswase
HAANEMINTIVENSANTS avhanui langdnsy
o G V vmn X
mauauawm@ﬂwmﬂmmw
1 R
mavenangailmane asaenamsdnm il
. A e a R
NANEDY 1TU am;umasﬂmy walSaumeunge
zd a a 1 [ [ [ A ]
EﬂLLU‘]J‘LLS\I‘]J?SSG‘V]‘EWGLLGlﬂGmﬂ%WNGﬁ’N’AH‘Mia\/LZH
A 4 o
maSeueusuuuge MTVeaadlEEams
BeugaUuuuau 1% 1 (Gamification) Bulwnin
A a £ :ﬂl ° a A a A [ lﬂl a
Waauafiudi WorhanSeufaussansnmiudainle
LLaz‘vngﬂLm‘uﬁLﬁnmzamﬁqm’m%’uL@Gﬂmwiaxﬁmﬁa



Vol. 72 No. 2 May - August 2026

MINAINANNENUENVBINUIR AITRNLLY
Aa v til (% 1 4 § 1 4 a
mmaawmuqmmuﬂﬁaﬂ@mﬂw i M3 ez

AD3UUAUg (matched pair design) FEWiNNgN

1 :SIAI 2 va 2 dl a
WJLIQNLLﬁBﬂE}NW@aa@WNaﬂHMﬂﬂﬁL@ NN INDRARA6

UAZIANANNTIEINTITO Naﬂ’liﬁﬂ‘]ﬁ

adnssudlszme
A v 1 tﬂl a LY
KITE20Y0LNIER A NYIIUA I S IETUaW
I A 2 Aa v ;ﬂl « 9/:&' aa
LavErumie Wnwidei3as "navasmslddaidle
NS ENANNN NN UM AT RF TN aRsDTEEy
) v G s & 1 vy A
nauazeslarasfihadin disaqashlldmed
Tnuinmnzahoferonuaaumszn D NE AR
PAUNTLOI AUENTINMINNITHIATLDTIN
av ¢ ;s\/L v wa
mase s lsmeninanunsgy Alangoneysifuay
Iitaismanzsuiulstlonidamsendiumsist (CoA
No. 064/2567) ¥ Wimsisuiulumasnasgmasesssy
ana
TOUNTEAD HLFTMIUATLANINIYNIMIUNTE
Tsonenauasgn losawizagedadmebiiiom
rihEaN (outpatient department) WAYVRIAITIAFATIONTA
o Alshmens wrsermaagenn s ldamuiiasaibms
ML N DA ANAAAIELL IS INAES
PLWIAM ADKETINDNETY 5 v TileT
saznmsndalumansasaugmmnias asilaide
4 an - g 9o
visdeAflauazuuusaumsnsziiuanaiula sl
s nsdadlanuiesassuazanysalmunanisms
> v, 3 P
gaunszamfinesasuazihainmnan 7ldidusa:
nauerlieaBugandisinmaidunsel dayauat
¢ | o o u Al 9
Uszaumssieasynvimdadiwia lashenfidasansydy
AMINMIRTINENTINN N BAUATMTHEN LA
[~3 A a A
in bt seAnsmm

101

Royal Thai Air Force Medical Gazette

LANH1TA198Y

1.

World Health Organization. Asthma: Key facts
[Internet]. 2023 [cited 2024 Oct 25].

Global Asthma Network. The Global Asthma
Report 2018. Auckland, New Zealand: Global
Asthma Network; 2018.

Burrill A, McArdle C, Davies B. Lung function
in children: a simple guide to performing and
interpreting spirometry. Paediatr Child Health.
2021;31(7):276-88.

Graham BL, Steenbruggen I, Miller MR,
Barjaktarevic IZ, Cooper BG, Hall GL, et al
Standardization of spirometry 2019 update.
Am J Respir Crit Care Med. 2019;200(8):670-e88.
Bandura A. Self-efficacy: Toward a unifying
theory of behavioral change. Psychol Rev.
1977;84(2):191-215.

Parsons R, Schembri D, Hancock K, Lonergan
A, Barton C, Schermer T, et al. Effects of the
Spirometry Learning Module on the knowledge,
confidence, and experience of spirometry
operators. NPJ Prim Care Respir Med.
2019;29(1):30.

Gould RN, DePietro M, Gildea TR. Use of a
video-based patient education tool to improve
the quality of lung function testing. Respir Care.
2010;55(10):1314-9.

Abed MA, Himmel W, Vormfelde S, Koschack
J. Video-assisted patient education to modify
behavior: a systematic review. Patient Educ
Couns. 2014:97(1):16-22.

Dahodwala M, Geransar R, Babion J, de Grood
J, Sargious P. The impact of the use of video-
based educational interventions on patient
outcomes in hospital settings: a scoping review.

Patient Educ Couns. 2018;101(12):2116-24.



102 Royal Thai Air Force Medical Gazette

10.

11.

12.

13.

14.

Fogg C, Meredith P. The use of video education
in children’s hospitals to reduce anxiety and
improve compliance: a systematic review.
J Pediatr Nurs. 2019;47:12-22.

Alismail A, Mukhtar F, Almutairi W, Alharbi F,
Albarrak A, Linderholm E, et al. Patient
education using video-assisted instructions in
clinical practice: a systematic review. J Med
Educ Curric Dev. 2018;5:2382120518771714.
Jat KR. Spirometry in children. Prim Care Respir
J. 2013;22(2):221-9.

Kampschmidt JC, Brooks EG, Cherry DC,
Guajardo JR, Wood PR. Feasibility of spirometry
testing in preschool children. Pediatr Pulmonol.
2016;51(3):258-66.

Damkerngtham S, Hongsamsibchet Y,
Tangcharoenkul P. The effect of using video
media to prepare patients before anesthesia on
knowledge and anxiety in bone surgery
patients at Phrae Hospital. Phrae Hospital
Journal. 2021:29(1):1-10. (in Thai)

15.

16.

17.

Vol. 72 No. 2 May - August 2026

Noinaem S, Kittipimpanon X, Kraitaworn P,
Suttharom S. The effectiveness of using video
media on diabetic foot assessment on knowledge,
confidence, and satisfaction of nursing students.
Ramathibodi Nursing Journal. 2021;27(3):51-64.
(in Thai)

Boonkong W. Development of an information
program for elderly patients before anesthesia
using multimedia with animation and QR Code
to increase knowledge, satisfaction and reduce
anxiety. Journal of Health and Education.
2024:4(1):89-103. (in Thai)

Nakomknup M, Jaicheun P. The effect of using
interactive video on delivery on knowledge,
confidence, delivery practice skills and
satisfaction with video media of nursing
students. Thai Journal of Nursing Council.

2022:37(2):81-94. (in Thai)



Vol. 72 No. 2 May - August 2026 Royal Thai Air Force Medical Gazette 103

(Review Article)
The Role of Artificial Intelligence in Advancing the Dental Public Health for the
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Abstract

The Affordable Care Act (ACA) has played a vital role in promoting health coverage and reducing
financial and service disparities within the U.S. healthcare system. Although it has greatly improved
access to medical care, disparities in public dental health still exist, especially among low-income adults,
older adults, and immigrant populations. Immigrants encounter linguistic, cultural, and structural barriers
that prevent them from receiving preventive and restorative oral healthcare. Artificial Intelligence (Al) has
the potential to address these inequities by improving diagnostic accuracy, supporting clinical decision-
making, and enabling culturally responsive telemedicine models in dentistry.

This article examines the ACA’s impact on healthcare inclusion and explores how Al technologies
are being integrated into dental pulblic health systems, especially for immigrant and underserved populations.
Reviews indicate that Al-driven solutions, when guided by ethical, transparent, and community-centered
frameworks, can enhance oral health surveillance, improve wervice delivery, and support workforce training.
However, technological issues such ans algorithmic bias, data privacy, and digital literacy disparities must
be addressed to promothe equitable adoption. Lessons from the U.S. public dental health sector offer
insights for creating an inclusive “Thai Dental Al Model” that prioritizes accessibility, trust, and sustainability
in dental public health innovation.

Keywords: affordable care act, dental public health, artificial intelligence, health equity, immigrants
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Abstract

Artificial Intelligence (Al) is a rapidly advancing technological innovation that is being increasingly
applied across various fields, including nursing education. Artificial Intelligence technologies such as
Personalized Learning, Simulation Based Learning (SBL), Virtual Reality (VR), Augmented Reality (AR) and
Mixed Reality (MR) are being utilized to enhance nursing practice skills, support learning processes, and
improve decision-making skill. The integration of Al into nursing education represents a significant shift
that enhances the quality of education and strengthens students’ learning outcomes. However, it also
presents challenges for nursing instructors, who must have artificial intelligence literacy and adapt quickly
to technological changes. Nursing instructors are now required to develop digital competencies and
harness the benefits of Al to design and implement effective learning and teaching process. Importantly,
this integration must be guided by ethical principles and the professional code of conduct in nursing to
ensure the production of high-quality nursing graduates who meet the standards of the profession.
Keywords: nursing education, artificial intelligence, challenges, nursing instructors
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