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ORIGINAL ARTICLE
A comparative study of functional independence in activities of daily living among patients with moderate to

severe traumatic brain injury undergoing intermediate care: network-based vs telemedicine follow-up

KA COMPARATIVE STUDY OF FUNCTIONAL INDEPENDENCE IN ACTIVITIES OF )
DAILY LIVING AMONG PATIENTS WITH MODERATE TO SEVERE TRAUMATIC
BRAIN INJURY UNDERGOING INTERMEDIATE CARE: NETWORK-BASED VS
TELEMEDICINE FOLLOW-UP

Tunongchui Anupim*, Nontanat Sathaporn**

ABSTRACT

BACKGROUND: Traumatic brain injury (TBI) patients require continuous rehabilitation during the intermediate

care (IMC) phase, typically up to six months post-discharge. Chiangrai Prachanukroh hospital implemented two
follow-up systems led by physical therapists: a network-based system in 2022 and a telemedicine system during
2023-2024. The Barthel Index (Bl) was used to assess patients' functional independence. However, no prior study
has compared the effectiveness of these two follow-up approaches during the IMC phase.

OBJECTIVE: To compare the functional independence of patients with moderate to severe TBI who were

followed up via a network-based system versus telemedicine during the IMC phase, and to identify cornmon

complications occurring during this period.

METHODS: This retrospective study reviewed electronic medical records from 2022 to 2024, dividing patients

into two groups: network-based follow-up (2022) and telemedicine follow-up (2023-2024). Baseline
characteristics and six-month outcomes were analyzed using the Mann-Whitney U test, Fisher’s Exact Test, and

Gaussian regression. Statistical significance was set at p<0.05.

RESULTS: A total of 96 patients met inclusion criteria, with 52 in the network group and 44 in the

telemedicine group. No statistically significant differences in Bl changes were found between the two groups.
However, during the period from discharge to the third month, the telemedicine group showed a greater
increase in Bl scores compared to the network group by 0.98 points (95% Cl; -2.22 - 4.17, p=0.550). Common
complications observed during the rehabilitation phase included cognitive impairment (63.6%), pressure

ulcers (27.3%), malnutrition (4.6%), and socioeconomic issues (4.6%).

CONCLUSIONS AND RECOMMENDATIONS: Patients who followed up via telemedicine showed a

trend toward better functional independence during the first three months after discharge. The most common
complications during the rehabilitation phase were cognitive impairment and pressure ulcer. Therefore, during
the first three months of follow-up in the patients during the IMC phase should be done telemedicine rather
than via network-based.

KEYWORDS: moderate and severe traumatic brain injury, functional independence, intermediate care,

@lemedicine, network-based follow-up )
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**Department of physical therapy, school of integrative medicine, Mae Fah Luang University
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dunsorauAdldneusng 34 35.4 20 38.5 14 31.8 0.528 °

a Mann-Whitney U test, b Fisher’s exact test, * fitdhdgyneia
EDH: epidural hematoma, SDH: subdural hematoma, SAH: subarachnoid hemorrhage, ICH: intracerebral hemorrhage, DAI: diffuse axonal injury, IVH:

intraventricular hemorrhage, VP shunt: ventriculoperitoneal shunt, NG feed: nasogastric feed
__________________________________________________________________________________________________________________|
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ORIGINAL ARTICLE
Motivations and impacts for caffeine consumption among medical students: A study of fifth-year medical students

at Medical Education Center Chiangrai Prachanukroh Hospital

4 MOTIVATIONS AND IMPACTS FOR CAFFEINE CONSUMPTION AMONG N
MEDICAL STUDENTS: A STUDY OF FIFTH-YEAR MEDICAL STUDENTS AT
MEDICAL EDUCATION CENTER CHIANGRAI PRACHANUKROH HOSPITAL

Rupeepun Kanjanakaroon*

ABSTRACT

BACKGROUND: Caffeine is a commonly consumed stimulant among medical students due to its

effects in enhancing alertness and concentration. However, excessive intake may lead to adverse health
effects such as insomnia, restlessness, or caffeine withdrawal symptoms. Understanding the motivations

and consequences of caffeine consumption is essential for promoting well-being in this population.

OBJECTIVE: To investigate the frequency, types of caffeine-containing products consumed, and

motivating factors related to caffeine consumption among fifth-year medical students. The study also
aimed to assess both positive and negative impacts of caffeine consumption and propose appropriate

behavioral management and support strategies.

METHODS: This descriptive cross-sectional study was conducted among 50 fifth-year medical

students at the Medical Education Center Chiangrai Prachanukroh hospital. Data were collected using a
structured questionnaire covering demosraphic information, caffeine consumption behaviors, and its

associated effects. Descriptive statistics were used for data analysis.

RESULTS: Among the participants, 97.6% reported consuming caffeine-containing products. Coffee was

the most popular item (81.4%). The most common motivating factor was the need for alertness (88.4%).
The most frequently reported positive and negative effects were increased alertness (81.4%) and caffeine
withdrawal symptoms (51.2%), respectively. Most students (70%) perceived the risk of caffeine consumption

as low, with 80% indicating plans to continue their current consumption behavior.
CONCLUSIONS AND RECOMMENDATIONS: Medical students tend to consume caffeine to cope

with academic workload and stress. Despite some adverse effects, most perceived the overall benefit to
outweigh the risks. It is recommended to promote awareness regarding proper caffeine use and support safe

consumption practices within this group.

%EYWORDS: Caffeine, medical students, impacts, motivations J

*Department of psychiatry, Chiangrai Prachanukroh hospital
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ORIGINAL ARTICLE
Predictive factors for cervical spine fracture in patients with traumatic neck Injury

and mild traumatic brain injury: The “C-SPINE Fx score”

4 PREDICTIVE FACTORS FOR CERVICAL SPINE FRACTURE B
IN PATIENTS WITH TRAUMATIC NECK INJURY AND
MILD TRAUMATIC BRAIN INJURY: THE “C-SPINE FX SCORE”

Yuttunu Kowjiriyapan*

ABSTRACT

BACKGROUND: Cervical spine fractures are critical injuries that may lead to permanent neurological

deficits if not promptly identified and treated. In resource-limited settings, clinical prediction models

can support early screening and reduce unnecessary imaging.

OBJECTIVE: To develop and internally validate a clinical prediction model for identifying cervical

spine fractures among patients with mild traumatic brain injury and cervical spine injury using routine

clinical data from the emergency department.

METHODS: A retrospective study was conducted at Chiangrai Prachanukroh Hospital from January

2021 to December 2023, including 342 patients who underwent computed tomography (CT) of the
cervical spine. Among them, 95 (27.8%) had cervical spine fractures, while 247 (72.2%) did not have
fractures. Multivariable logistic regression was used to identify significant predictors. Model performance
was assessed using the area under the receiver operating characteristic curve (AuROC), calibration plots,
internal validation with bootstrap resampling, and decision curve analysis. An application named

“C-SPINE Fx score” was developed to predict the probability of cervical spine fracture.

RESULTS: Seven predictors were identified: neck pain (adjusted odds ratio [aOR] 1.90; p=0.031), paralysis

(aOR 5.44; p<0.001), cervical spine tenderness (aOR 1.31; p=0.462), inability to move the cervical spine
(aOR 2.66; p=0.003), Glasgow Coma Scale (GCS) = 15 (aOR 1.40; p=0.398), fall from height (aOR 1.79; p=0.936),
and intoxication (e.g., alcohol) (@OR 1.82; p=0.053). The model demonstrated an AuROC of 0.727
(95%Cl: 0.667-0.787). Internal validation using bootstrap resampling yielded an AuROC of 0.704 (95%CI:
0.646-0.768) with a bootstrap shrinkage factor of 0.865. At the optimal probability cut-point of 19.37%, the

model achieved a sensitivity of 87.4% and a false-negative rate of 3.5%.
CONCLUSIONS AND RECOMMENDATIONS: The C-SPINE Fx score model can effectively serve as a

preliminary screening tool for cervical spine fractures, particularly in healthcare settings with limited
resources. However, further external validation in diverse populations is recommended to confirm its

generalizability and clinical utility.

KEYWORDS: mild traumatic brain injury, cervical spine fracture, clinical prediction rules,

k emergency department )
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NIEANTUNGIEIUAD Lﬁusﬁayjaﬁﬂwmxﬂiﬁugmmaq
A U728 BINTWADINTUAAINIARTN NaYBIN1T
m373 CT scan NIEQNFUNAIEIUAL iermnadis
LUUT1889IN19AA U N (clinical prediction model)
ém%"uLLEJﬂLLEJsis‘mfwqﬁﬂaaﬁﬁﬂis@ﬂﬁwﬁqdmﬂa
9N (fracture cervical spine) LLazcg’ﬂaaﬁim'ﬁmw
NsANAURSEILARYN (non-fracture cervical spine)
Wiovawaiuayunisindulalunisdsmsaiaia
TunauuRas

SHUAUUINRUANDVBHATUSUNISY: NISWOUUNAZIUU “C-SPINE Fx”

INCUNANIIN (Inclusion Criteria)

fUae01y 18 JTulY Hunuuinis
LHUNANAY 15INeIUIaTB9518UT8 U IYLATIEA
TnedudUaofifiuszialdsuuimdvanosuialil
5 U39 (mild traumatic brain injury) 531Ul
91N1TUARINISAATNT asdedfinsuinid uaes
nszANduNasdIuAe (cervical spine injury) Lag
lasun1sns19idadedudunianisngia CT scan
VBINTTANTUNAIFIUAD
INCUNANDDN (Exclusion Criteria)

1. {UrefiUseIAlA s ua URme i iinns
VINIUAN D EAUIUNAI A TULSY

2. cj:ﬂ’Jaﬁlu'mmmiﬁﬂszﬁ’mazmaa]
sumala

3. QﬂaaﬁﬁﬁﬁayjaﬁuﬁﬂiunmzLﬁaulai
ATUNIU

NSANUINUNANCTIDEY

N15UTLUIUIUIARIDY 198N U
LUUIIABINTITNIUNYULUUNK A o
(multivariable prediction model) ﬁ‘ﬁﬁ;ﬂﬁlu Lyuu
17017 (binary endpoint) ANLTUNITANNLUING
i vaualay Riley wazamz’® lnuminuaa C
statistic 1371 0.8 wagen shrinkage factor 159 0.9
melfaufiguhiduushuetomn 7§ way
fnuynvesnngnsEgndundediunerinviniu
Jogar 24.37 819899MNAIANYIVRIN 1WA O
wudwaﬁ’wmuﬁﬁﬁmmiﬁﬂmﬁmmsawﬁ’ﬁwﬁ"wﬁa
281 51 %qiuﬁwuauﬁuﬁaqﬁ@ﬂa&Jﬁﬁﬂss@ﬂé’fu
NasdIUADNDY1NLRY 91 51y
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MEINWAAWS

TunsAnuli ns3dadeduduniie
N3¥ANFUNAIEIUABNN (cervical spine fracture)
91A8N13USEIEUNA CT scan U99NI¥ANFUNAY
drune laessdunndvaslsaneruiaifossiy
Usgnuiasedt 49vn1sUsei unan e
STUUT ALA ULAYE IMBNINNIINITUNNE
(picture archiving and communication system:
PACS) Ing s 3@ unvd a851891UNan1sId94dy
T Uaednnignsen nduna sd 1uAan
noly Toyad viluldid unusiuinsgiu
(reference standard) Tun1swautLasUseidu
wuiaessaddinitensidagonensegndu
nasdiunenmaly

JeNUATWNIRWA:

Candidate predictors 1809 a4
vunefitsnfiansan un

Cannot move cervical spine #1180 4
AUagliaunsadunsiennslantianiignuies
(active neck flexion) H398Us£LIUIINNITATIY
$mennddniusunanidusgiaduszuy wae
Juiinwardu "awnsa” wie "amise” vinng
wioulndlld Taeduaslifennsduanguuss
viedesiindu q MAsadestunisuinuves
nszgndunaadune®!

Cervical spine tenderness % 41 & @ 3
mmimw?amwm”ﬁﬂlﬂamaﬁ'Lﬁm??mﬁ'aﬁ
nsnAduNa (pal pation) Ummummmaﬁuwaq
dume (C1-C7) GINEJWUWMWWU’MLR]‘UGUENﬂiyﬂﬂ
Fundedaune nsUsuidueinisiandunis
Tnunndusunanidu Tasnnsldilennuunszgn
dundarazszau waztuiinuadndaiuidniu
3ol vudinwatdu tender u3® non-tender
nsfeonisnauioduni dududsildlunis
UizLﬁumm?{awmmﬁmm%uﬁﬁwﬁ’mluﬁﬂaa

Nasdy cervical spine injury'*?

SHUAUUINRUANDVBHATUSUNISY: NISWOUUNAZIUU “C-SPINE Fx”

Paraly5|s NN ma ﬁmLaﬁlmimmu
y0and LT pu19d uns a9 auua § ainean
anuAaunfvedledundsdiune Wuluiiennis
geuLsvionsgadsnisind eulmvosuvunie
YR LRI %qﬁmﬁ’uﬁ‘ﬁ’umimﬂLﬁumaqmz;ﬂﬂ
Fundsdrune Uszidulagunnd i unungnidu
#28n157529015Y Y INE LT o7 15 Balag
lvdumasdume (cervical nerve root examination)
pgradusyuy'?

Intoxication Manegfs AEAgUaedenns
Laneenddinuesnshesuneanasedluusunai
fnansynusiesruvUsEamaIunans 1y walidn
A neuauesiias viefiwgAnssuidsunlag
Wudu laglyddudesinanisnsiasesu
woanegea buldendudu Ussidulaounndnse
UAAINTNINITHNNG TULNUNA LT Y AT
SfuUsEiRnnsiugsilasuangUieviegd
wagdinsvudinlunyssdou®

Neck pain #u8ds e1nsiianseldauns
1'71 nlausiume glg\‘lLLGi%’]uﬂ”IMaﬂﬁi‘lﬂ‘”ﬁﬂLL‘L!’JI‘M&I
%qawuaﬂwmvﬂ’mma Urauvay U131 uazen
é’mﬁ’uﬁﬂumsl,ﬂaauimmaaaLaa q Tnge1nnsis
gnusziiunAvenidvedie vseduiinluny

Y

sudounfionnsvineslutiaaiiinnduuinnslu
WHungniu'

Glasgow Coma Scale (GCS) Juedesdle
Vmﬂﬁﬁﬂﬁisz’fﬂizLﬁuizﬁummiﬁﬂﬁwm@ﬂw
Immawwﬂuﬂﬁiﬁ%’ummLﬁumqauaw%ﬁmwﬁ
anafedesiuszuuUszamaIunans Ussiiuain
3 geAUsENaUNEN LauA

1. Eye opening (E) A9 N158um1 (Aztuu 1-4)

2. Verbal response (V) fig NM3yanauaues
(AZLUY 1-5)

3. Motor response (M) fie n15:ad oulwn
PaUALDIREAEMTRUE (AzLUY 1-6)

ATuUUSINTARaLe 3 89 15 Tag
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« GCS = 13-15 nu1eds vinlduaneswiln
Taiguusa (mild traumatic brain injury)

« GCS = 9-12 wu1edie viadvanasriln
U1unang (moderate traumatic brain injury)

. GCS dounin 8 nunede viAuaNes
TUATULT (severe traumatic brain injury)

Tumsfinuil a1 GCs grldidusuuamis
Tunsfinsananudsavesmsuiadudingegn
dundsdumelugiisuindvatesialiunse’™'e

Fall from height #3188 nalnAsuIniy
1'7{Lﬁmmﬂmimﬂmﬂizéﬁ’ummqqmﬂﬂiﬁzﬁuﬁuﬁu
Wy videan fin Yula duls vieenans Tneialy
1187131999 “height” 819LANA A URIUUT UNVDY
iAd uilumsnsmansanidu nsenaindigasin
95T sEAUANLg NI ME oAU 1 WS
3o fauduszaa 3 V\Lm%uiﬂ Fadusziui By
é’mﬂ’uéﬁ’ummLﬁ'mm’amimmﬁwaamz@ﬂé{’wé’q
drunonaretelzdf i u 9 nsyui Nt aya
Iumu%’aﬁﬁmimmmamzLﬁauﬁizuimuwmé
el mrhiiudunsuiaduan “mimﬂmﬂﬁqq”
Tngenauseilusudusysunnagsmuisenuvie
dunala e

Specific time point of prediction #1884
aiamnzzadunmsineforisnamdann
fifuanldsunisUssiiud osiulusungnidu uas
rowiadinmsvsTuna CT scan vosnszgndumddy
ao Tnedeyanmsaafinianun wWu enstanansggn
dundediune naluus NIz NdUNa dIuAe
9IM3BeUNTI ManAsulmnszgnduvdsdiunelsd
viell nalnmsualdu GCS uazUseinsug e
wgnrsluranadaingn weldlunswamn
wuhaewhueamnszgndundsdiunesin noud
windazladeyannnmaiessd@visena CT scan 90
a3 sastouus unvesntsiadulanenadnly
anmunsalase Tnsamghilsameunaiddedia
AIUNAT NSNBINT W30N1TU189N150599 CT scan
D8 WUV

SHUAUUINRUANDVBHATUSUNISY: NISWOUUNAZIUU “C-SPINE Fx”

NSIRUSIUSIUUDIA

Toyagnii UsausIug aund19in
nsudeudidnnsefing (electronic medical records:
EMR) léurl deyaiiugiumsndin e1nsthitgine
11FUUTNIT 01INTUARINIIAATIN deya T N3
vInLdusm waznslisuansiiv wu UseSRnsiu
49
MS3INS1:Kupalla:ananly

N1983 19U UVT1809 (model derivation)
wuudasansiueduaainegniamud ulaeld
75 full model logistic regression IMNLUUINADS
annegLuUNAN lagiinuaseauledAyni
ad@ifien p-value < 0.05 uonani§Adelddiu
Yadedinvualiasanidi (predefined candidate
factors) L9 lUA 28 Wi el aunisi badaany
aenndeauazduiuiuusunmenadnuinige
N15U32 T UUTEANT AINUUUTIADILAS NS
ny1RdeUANUgNABINIgly (model performance
and internal validation)

Usz@vBnmuweunsaLun (discrimination)
VBILUUTaeIgnUsEIdunl8an C-statistic 1ag
wanslugUraeil uilldlAs ROC (area under the
receiver operating characteristic curve: AUROC)"’
drunnuuluginun1satanisal (calibration)
gnUsElluduMsaTIINTIianInIsas uigy
(calibration plots) A1ANUTUIDIE UGB UL EU
(calibration slopes) §nsdrunesnadnsiinials
HeHARNSTINUT3S (expected-to-observed outcomes
ratio: E:0) wazAmsaauiieulun e (calibration-
in-the-large: CITL) N15ASI3@0UAIIUG NH B
n1wlu (internal validation) Atfiunislaeleas
bootstrapping 31U U 200 59U i 9RSI9d8U
DARYDALUVI188Y (model optimism) N1FUTELIU
Usglegunisadtinessnuuinassleis decision

1819 Fadunisiasiea

curve analysis (DCA)
Hauselovdans (net benefit: NB) Lagvinen

NaUINe (false positives) 90NIINAMNAUINLI
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(true positives) AsTATeRa uandlfiiun NB WanJISANU
Wasuwlasegnsladeinisiudsuulassiuay
UnazLuinel (threshold probabilities) §1135u
fUnefifinsegnduvdsdiunein nmsivuagadn
Wi ani5ldn1amaiin (identifying cut points for

FausunsIaL w.e. 2564 Fefuanau e,
2566 MsfnwiiigUedunaeiiaan 342 18
wadudvaeiifinszgndundsdriunein S1udu
95 578 (3evaz 27.8) uaviteilifingzgndunds
drunevindiuu 247 518 (Gesaz 72.2) (3U7 1)

AUredlngidunave (Fevay 96.8)
flongds 51.4 + 15.2 ¥ druluajgndsiaunan
Tsanenuraguwy fuaeiidinsygndundsdrunein
diulng/denisuinnsegndundsdiune
RTIAINNENUNINALTUNTEANFUNSIdIUABUAE
Wannsavdunsegndundsdiunale sedu GCS
oyl 15 AzLUY AMANANYBINITUIALT UA
9UAMAa193 s09a31ABN1IANINTG TAenns
fuuuue uiaidusmdinues Toun msuinduidsee wu
1 fuiaua (157197 1)

clinical implications) n15AIUIUA BTN19A1T
T ag’s (diagnostic indices) laun a31ul7
(sensitivity) 31491t W e (specificity) positive
predictive value (PPV) Wag negative predictive
value (NPV) mﬂqmﬁmaqmwm%Lﬂuﬁiﬁmﬂ
wuudiaes Tngflidmneiienqadailyien false
negative 11 1AW 5% w8391uusu laeleas
AUIINANTIAUFUEAY (confusion matrix)

NNSWYNSMUNOUDSUSSSUNISIVE

nsidediiunissusesiiuaiesssuain
AMENTIUNITITEFIIUNNTITEV0IlTangIUIa
\Woe319UszvuLATIEVT 45 0033.102/398/
EC.67-562 \ilouil 9 nanau 2567 s3alasanis
EC CRH 065/67

fUwasdenisuindunsegndundadiuaeinsiuivuinivanesiinliguuse

Predictive parameters
Gender Age Transport by themselves Transport by EMS
Refer from rural hospitals Systolic blood pressure Diastolic blood pressure Pulse rates
Neck pain Paralysis Paresthesia Intoxication (e.g. alcohol)
Cervical spine tenderness Cannot move cervical spine Cannot evaluated Cannot sit in ED
Cannot ambulated Paraplegia Numbness Glasgow Coma Scale
Traffic accident Pedestrian accident Fall down Fall from height
Assault Falling objects Association of injury
nszgndundsdunen nszgndunasdiuneliiin
n=95 n=247

§Uﬁ 1 Study flow diagram
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1SN 1 dnvausimlvvesgileniinszandundediunainuazhiinszandundsdiunadin

CT c-spine fracture (n=95) CT c-spine no fracture (n=247)
Predictors p-value
n % n %
Gender
Male 92 96.8 239 96.8
Female 8 3.2 3 3.2 1000
Age (years), mean + SD 514+ 152 47.6 + 188 0.075
Mode of transportation to hospital
By themselves 8 8.4 8 3.2
EMS 14 14.7 65 26.3 0.015
Refer 73 76.8 174 70.5
Vital signs
SBP (mmHg), mean + SD 132.8 + 22.7 136.5 + 22.5 0.173
DBP (mmHg), mean + SD 82 +14.1 835+ 13.2 0.330
Pulse rates (bpm), mean + SD 85.1 + 16.1 88.2 + 15.8 0.102
Symptoms
Neck pain 71 4.7 142 57.5 0.004
Paralysis 18 19 10 4.1 <0.001
Paresthesia 18 19 12 49 <0.001
Intoxication e.g. alcohol 27 28.4 49 19.8 0.110
Signs
Cervical spine tenderness 79 83.2 180 729 0.050
Cannot move cervical spine 78 82.1 147 59.5 <0.001
Cannot evaluated 5 53 91 36.8 <0.001
Cannot sit in ED 93 97.9 245 99.2 0.309
Cannot ambulated 93 97.9 244 98.8 0.620
Paraplegia 8 8.4 3 1.2 0.002
Numbness 17 17.9 10 4.1 <0.001
Glasgow Coma Scale (GCS)
GCS, mean = SD 149 +04 14.7 £ 0.6 0.050
GCS = 15 (EaV5Mg) 84 88.4 193 78.1 0.031
GCS = 13-14 11 11.6 54 219
Mechanism of injury
Traffic accident 60 63.2 169 68.4 0.371
Pedestrian accident 1 1.1 1 0.4 0.479
Fall down 8 8.4 29 11.7 0.441
Fall from height 23 24.2 34 13.8 0.024
Assault 1 1.1 13 5.3 0.124
Falling objects 4 4.2 2 0.8 0.053
Association of injury
Head 66 69.5 203 82.2 0.012
Face 9 9.5 14 5.7 0.230
Chest 8 8.4 12 4.9 0.208
Abdomen 3 3.2 13 53 0.571
Pelvis 2 2.1 2 0.8 0.309
Extremeties 8 8.4 19 7.7 0.825

CT; computed tomography, DBP; diastolic blood pressure, ED; emergency department, EMS; Emergency medical service, SBP; systolic blood pressure,

SD; standard deviation
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Ao o

saudsndrnglalunisvinune (significant
predictors) 1935 multivariable logistic regression
F7UAU stepwise backward elimination WU §1
wUsmaedaniildlunisviuneg 7 fauus Taun 3
21M5UIAUSIUNTENFUNAIdIUAD (adjusted
odds ratio: aOR 1.9; 95% confidence interval
(Cl): 1.06-3.41 p=0.031) T91N150 UL (aOR
5.44; 95%Cl: 2.29-12.92 p<0.001) nALT UL 18U
nsvANdUNAsEIUAD (aOR 1.31; 95%Cl: 0.64-2.65
p=0.462) la1u1savdunsegndundsdiunsle
(aOR 2.66; 95%Cl: 1.40-5.65 p=0.003) GCS = 15
(aOR 1.40; 95%Cl: 0.64-3.02 p=0.398) 8 U'fi 111
G]ﬂﬁ]’]ﬂ‘l?llq\‘l (aOR 1.79; 95%Cl: 0.94-3.40 p=0.936)
ﬂﬁléjﬁmiﬁmﬁuﬂizi’ﬁﬁ'mq31 (aOR 1.82:
95%Cl: 0.99-3.55 p=0.053) (A3 2)

nsUseiduusednsninvesluiaa
(model performances) 91ndauds 7 dadildlunis
e Usenaunde fe1n1sdinuiiunsegndu
waaEune f91n1589uRse NALTULIIMNTEEN
dundsdiune ldaunsavdunsegndundsdiune
16 6CS = 15 guRmmanaIndigs nislasuansiv
W UseiRRnas wuieuanansalunisuenues
Tnglduilénsan (AUROO) I8 0.7269 (95%Ct
0.6673-0.7866) Ganglutnamisuld (acceptable)
(57 2)

SHUAUUINRUANDVBHATUSUNISY: NISWOUUNAZIUU “C-SPINE Fx”

Usziiluauarusalunisvitunelagly
N3 LAALUTTY (calibration plot) Han15UsELEY
ANADAAS 995 WI19A1ANY 19T W Luneg
uefuai dnnaldase fA1 expected-to-
observed (E:0) ratio 11111U 1.000 A1 calibration-
in-the-large (CITL) 111AU 0.000 LagA1IANNTUVD
EULAALUITUY (slope) Wiy 1.000 uandan i
T wualduiissvineunvs edeaiiuas s waed
AINADAAd a9 Ut oy av3 wluey19d (good
agreement) 5¥3 N9 U9 Hnszgndundduae
Wnuazafisnwadldan clinical risk score (g‘d‘ﬁ 3)

Lﬁ'a’?miww’mmqﬂm”mmaiu
(internal validation) Tnel43s bootstrap resampling
wu11 lutaad @ AUROC 1M 1AU 0.704 (95%CI:
0.646-0.768) anadldnyou91nA 1259
(apparent performance) 7 0.727 (95%Cl: 0.667—
0.787) wideglusziuivensulalaed bootstrap
shrinkage 0.865 LanII1laLAaLAINLADAAR B
seinseanuunandufivunesazaidunsls
Tuseduf (1n5197 3) Swasidenvesaunisiunis
Fuandirduiea C-SPINE Fx score Prediction Model
A ® Predicted probability = e (2.882+0.580*x1 +
1.106*x2+0.243*x3+0.997*x4+0.746*x5+0.438*x6
+0.512*x7)*100

(1NSIVA 2 Final multivariable logistic regression analysis for predictive model

cervical spine fracture

Predictors

adjusted OR 95%(Cl p-value
Cannot move cervical spine 2.66 1.40-5.05 0.003
Cervical spine tenderness 1.31 0.64-2.65 0.462
Paralysis 5.44 2.29-12.92 <0.001
Intoxication e.g. alcohol 1.82 0.99-3.35 0.053
Neck pain 1.90 1.06-3.41 0.031
EqVsMg (GSC = 15) 1.40 0.64-3.02 0.398
Fall from height 1.79 0.94-3.40 0.936

GCS; Glasgow Coma Scale, OR; odds ratio, 95%Cl; 95% confidence interval
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e AuROC 0.7269 (95% CI, 0.6673-0.7866)

o .25 5 75 1
1 - Specificity

§Uﬁ 2 Area under the receiver

operating characteristics (AuROC) curve

© /’ Z
Ve
-
@ >
B v
& &
8 ]
O« v
/+: 2
o 2 e Reference
A o Groups
+/ - 95%Cls
¥ —_ Lowess
o4~
T T T T T T
0 2 4 6 .8 1

’ Expected

§Uﬁ 3 Calibration plot for predicted

and observed probabilities of cervical

spine fracture

Decision curve analysis

----- Investigate all
AAAAAAAAA Investigate none
C-spine Fx score

Net Benefit

.05 S I

=05 _ . 5
K| 2 3 4
Threshold Probability

SUN 4 Decision curve analysis of

v

cervical spine fracture

SIUAULINIBUANDLBANTUSUNISY: NSWEWUIAZIUU “C-SPINE Fx”

Tnefl X1 e fonsuinnsegndu
NAIAIUAD X2 MUIUDY 9INITOOULTI X3 NU18E
nAUNIEANFUNATEIUAD X4 unefis lalaunse
vfunsegndundediune X5 nueiia GCS = 15
X6 vaeie guAMAANIINT g9 X7 nuned
msléfuansiy 1wy UseiRtuan Anszmduld
n1sindula (desicion curve analysis) @t uayu
Aasmnzanlunisui luealulgassluniadin
Tnenud1 Tutaa C-SPINE Fx score 1% A 1net
benefit 84n19135011515339N318 (investigate all)
wazlingIaiae (investigate none) TugasAugn
(threshold probability) %aﬂﬂigaﬂéIUW@ﬁﬂg?\‘iLLﬁ
foway 10 TulY (5U7 9) wansliiudaluma
anunsanUsylevdlun1sifdeds uarenativan
msmsr93dadeilisnduludtaendauidesi

n1sLdena A nvesal1uw 1910y
(cut-point threshold selection) 31nN15UsgLA U
UszdnsnmaeslunalaglduuiAnves confusion
matrix WU11 A1 cutoff 984 predicted probability
52U 19.37% (xb = -1.43) \Hudrlmnzauiiga
Tunnsmuny false negative Traginin 5% lngly
AsEliinuin false negative a@ﬁ?‘i 3.5% %aﬁadwagﬂu
st sensulFuavaenndesiugasjsmanglunns
anANAdBINNMIHANANIMTIINURUIEiinY
nszqndunevin egndlsAmuileUssiiunanseny
209115 UA BuMUAIA" cutoff HoUseAnSnmaes
Tua ldinsveaevgadamaia loun Aszdy
15% (xb = -1.75) WU319931 false negative anas
W@ 2.92% ualutuziienudnsl false positive
Mgy 46.8% vasriin1susu cutoff Tfisesu
25% (xb = -1.09) ¥18an false positive AR BLNEY
31.9% usvinlhsnsn false negative Windwdu 7%
(gﬂ'ﬁ 5 uazAN9197l 4)
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SHUAUUINRUANDVBHATUSUNISY: NISWOUUNAZIUU “C-SPINE Fx”

(NsvN 4 Accuracy and diagnostic indices at different probability cut-points for predicting

cervical spine fracture

Cut-point fracture (n=95) no Fracture (n=247)  total  sensitivity specificity PPV NPV
Probability > 15 % 85 (24.9%) 160 (46.8%) 245

- 89.5% 35.2% 34.7% 89.7%
Probability < 15 % 10 (2.9%) 87 (25.4%) 97
Probability > 19.37 % 83 (24.3%) 151 (44.2%) 234

- 87.4% 38.9 % 35.5% 88.9%
Probability < 19.37 % 12 (3.5%) 96 (28.1%) 108
Probability > 25 % 71 (20.8%) 109 (31.9%) 180

- 74.7% 55.9% 39.4% 85.2%
Probability < 25 % 24 (7.0%) 138 (40.4%) 162

NPV; negative predictive value, PPV; positive predictive value,

>

'S

IS
o

Probability of fracture finding

U7 1 TR
15

.3 2 175-1.43 -1.09 0 1 2
Linear predictor

§Uﬁ 5 Risk curve showing predicted

probability of cervical spine fracture

across linear combination values

asudna:ondsigua

miﬁ“ﬂmﬁywmﬁqﬂ’ﬁmsaiﬁuaqmz@ﬂ
Fundsdiunevineyisesay 27 ddlndiAvady
MsAnwveIMaednTIBuetRnisaliesay 24
Tulsswenunadesssussaased®® vonani
n15@NYIA Siriraj Spinal Unit d19uguduiniiy
nsgandundsuvsusnlulalengiusenidecla
wui fUhedrulngdumene e1gde 45.1 3
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ORIGINAL ARTICLE

Effectiveness of used new VAP bundle on the incidence of ventilator associated pneumonia in neonatal intensive unit

4 EFFECTIVENESS OF USED NEW VAP BUNDLE ON )
THE INCIDENCE OF VENTILATOR ASSOCIATED PNEUMONIA
IN NEONATAL INTENSIVE UNIT

Nathamon Chuasuwan*, Nattra Kanaphiban*, Jenjira Yu-in*
ABSTRACT

BACKGROUND: Ventilator-associated pneumonia (VAP) is a common infection among neonates worldwide.

Chiangrai Prachanukroh Hospital has reported a consistently high incidence of neonatal VAP during 2020-2022,
with rates of 14.44, 10.47, and 10.98 per 1,000 ventilator days, respectively. Since January 2023, the hospital
has implemented a new VAP bundle based on the SHEA 2022 recommendations. It was found that nurses

had varying levels of knowledge and practice, particularly among those with less than five years of experience.
OBJECTIVE: To compare the knowledge and incidence of VAP in neonates before and after promoting
knowledge and improving practices of the new VAP bundle, and to examine nurses’ compliance with the
VAP bundle in neonatal patients.

METHODS: This study employed a historical control design. The samples included 12 registered nurses
and 202 neonates (127 in the control group and 75 in the study group) in the Neonatal Intensive Care Unit
between November 2023 and December 2024. Research instruments consisted of data record forms, a

teaching manual, a knowledge assessment, and a new VAP bundle practice observation form. Data were

analyzed using descriptive statistics, the exact probability test, and the t-test.
RESULTS: After the promotion of knowledge and practice of the new VAP bundle, the incidence of VAP

decreased from 29.9% to 16% (p=0.029), while the nurses’ mean knowledge score increased and their
practice score improved from 93.1% to 95.5% (p=0.016).

CONCLUSIONS AND RECOMMENDATIONS: Promoting knowledge and enhancing nurses’ skills
in the new VAP bundle effectively reduced the incidence of VAP. The findings should be applied to

develop practice guidelines for neonates in units with similar contexts.

KEYWORDS: VAP bundle, promotion of nurses” knowledge and practice, VAP incidence
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Wainweiaznadmunesiudu (3) nsaeu
$uetn993e8s doansazvioudoyaiavaniile
asrusegdalidgnlavainisadlavagiiiu
AMAINISUNUR wae (4) n1sfamudssiiiung
dunaanun1aiivesnsuUiuasasviou

aonasiinUansniaulukayudaxkUNnIsNIISNIAN

foyaidsuanegaseiios Tnonsdeillfaug
wazduaTulingrutadinsufiRnisweruiaciie
dosfunisiiin VAP siavia 7 ate a1 VAP
bundle wuulunddmsunisnusniinaly NICU
TsangualdessoUszuyinsizd 49agyae
duasulvmeruiaianisiseus sauiudideuas
MsRaudnenmvesnuLedliiin1su UAf
gnaaslunistesdunisiin VAP TugUienisn
wsninA

3SNISANUBY

sULUUNSANY N1FITEITamaaeslUY
iaiﬁmiq'u (non-randomized controlled trial)
Ingnguatunuldvayaluadin (historical control
study)

Us:gNsliazNauciney

Uszwns

1. weruradndnAufuReulu NiCU 2
LN UG98 UTEAUATIEN

2. {0187 115 un155nw Ty NICU 2
Tssneuadesseuszayiaseii ldunisld
\3eatiemela
NEUAIDE

1. ne1unaivdni iRl NICU 2
FENINNGATNIGU W.A. 2566 DIFINIAL N.A.
2567 lagn1st8enuuuLanIzlanzas (purposive
sampling) ANALNETINITAALTNIIUIU 12 518

2. fapiidrsumsinwlu NICU 2 Tae
wadungumuny dad13unisnwszning
nUAIWLS w.el. 2564 Fatuil 21 ngAIniou wa.
2566 uaznguAnw) Jatrfunsinuisening
Fudl 22 woAdnieu w.e. 2566 §9 d9nAu
W.A. 2567
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aonasiinUansniaulukayudaxkUNnIsNIISNIAN

wufuinisnenuialunistesiulensniauainnis
Tfpsaeiemelawuulng + nmsduasuanuiuas
WuN1sUUROU aunwIRan1siavuedloun

L

———— | aUAn13al VAP anaq

§LJI’] 1 nsounulAnlunisive

INCUNAQIYN (Inclusion Criteria)

NYIUA

1. ngruradnndniufoantailu NicU
2 T3angnu1aif 89318 UseyIyLAs1Evnse
g It merUIekALEYINIY

2. @UNSNTINNTEUIUNTINELAATU

3. GUYDUTNTINNITIVY

B;T‘UI’JEJ‘Vl’liﬂLLiﬂLﬁﬂﬁL“aj’ﬁUﬂ’]ﬁImﬁﬂu
NICU 2 wazlgsunisldiedesmaemelaunnii 2
Tuufnu
INCUNANDDN (Exclusion Criteria)

WY
gilaianunsadrsiuAanssudaaiunigld
wulfuanisdesiunisiia VAP wuulnila
asuduneluszeznaiimmueanulasinisise
o]

1. ;EﬁL%ﬂiamiﬂsamﬁ%’shimufhumu
SzezIATIfALe

2. msnusniAadifinremelamiiesan
anvnduthannounisiia VAP leun Tsaven
gnLauwaAnILile (congenital pneumonia) 15A
Uandniauiiinainnisusulsamenuia (hospital
acquired pneumonia; HAP) nnelu 14 Tuneu
W13lATINITIY

3. snusniindi duse

Aoty 14 Junau1sulasIng

[

AN1SLAA VAP

3
9

msﬁwuamuumnauﬁaam\)
T oyaarngdiinisel VAP 3 Udaunids

Faus W.A.2563 - 2565 Iaivindudesar 11.96
Tnemsauuigmuidelfuunuioinsmeuialy
nstestulensnauainnisldiadssismsla
wuuluyl gUAnisal VAP azanauniososay 3
power 80% alpha 0.05% NA@@ULUUNIILA 87
(one-sided test) ratio 1:1 agldvunfogangy
naulduurlfuanisnetvialunistesiuden
sniauainnislaad esvremelonuulns og i
Woe 127 978 wazng uundlguuiuguanis
ngruralunisdesnudensnidauainnisly
wSesemelanuulndegetos 127 519
iInSoviupNlEluNIsANB

1. wuaUUusnIsweIua VAP bundle Tu
msnusniiauuulnd lnen1eamenssunis
Yostulsafiaid o (1CO) Tsameuiatdosie
Uszanasedldiau 4 usnanuuinives
SHEA 2022 Usznaudng 7 sde &l (1) sy
ANELEINNBNIUNEN 5 moments (2) sterile
suctioning wazn15ld aseptic technique Tunns
Jugunsalszuumaiumela (3) nssndelsn
(disinfection) luaa wuina suvedgUle
(@) szursueanaINM 0¥ 8M18la (5) pua
guaundeludosuin (oral care) (6) Useriuaiy
wdoulunisoenviadremelasietu (7) Wasu
circuit 9094a3 penenielal owiud sudou
FALau
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2. Al AUk URNIINEIUIE VAP
bundle Tumsnusmiauuulug g33sassiu
NAIINUNIURUIVY UAN1sne1u1alunIg
Uaaiu VAP uay ventilator associated events
(VAE) 909 SHEA 2022° Tneaosiialude 1 waz
2 ld5uanuiureuainnuisuungaivilsa
fade Wantne UKL NN TIYNTIA LAY
Wnt NICU 2

3. UWUININITIAIINS Was W muINIg
UfuRnumuLwIAnnslayvetleu1sn denaass
Aurdenisasude 2 lagandunisly NICU 2
wuadunstaaug 10 uii waznisimwinig
UFURU 10 widt el sndunisaundn
pranatasarasaUfudldgndesnsuis
7 A9NTIU BUINNAINA1IUTEYNAUWIAANIT
Tewvadlouniusenoude 4 duneu Téud

- i ATedunaui oliiAnadudleds
NOANTTURATUTTI U N¥EAINAINITAIUATT
UjjuRnu VAP bundle

- FAdeaununAunervianguiieg1uduy
seyAna IenumuNam Ui TAkaz N sl
nsuilydgmianuiwasiauinisugda lay
NudmingsauiuseniliviazngIuia

- JAdeaeuuageas el udlagli
AL3 LU siduNlardLaSuNTIeuIAY
AULBIVBINETUTA et (1) Wedlen1sufuRuwn
UFUR VAP bundle wuulvl iifemusznoude
Adeudnvizeanisansiie n1sufuatunisyi
auazenile Tousddmsunsieuazenn
fio Fnn3dneiie 7 duneu dovsdlunisgaiauve
FBnspaiaums mssiuiolsa (disinfection) Tu
anLIndonvesiiag Miszuiinoanainye
Yremgla nsauagueuieluyesuin (oral
care) N1sUsziiuAunseulun1snenviey e
melasofu uaznsasu dircuit Y930t
mela (2) msiinufodns 7 viade msandauas

aonasiinUansniaulukayudaxkUNnIsNIISNIAN

asadaundusdulian 5 i A1SNUNIUNST
Yo v ad v ca v o |
anadlalaelvdnifvaunas 1l uinasusenauyin
Yy A A v ~ Y !
aadlefignees Awend 2wl (3) MslAvedns
1 d" [~ Ya o Y a
saiianduneunna laeidelugiuelaviinis
doansazvieudeyalisuiniioaiiausegslangny
naiflosunneiutanguilegrandusieynna au
anusatnlanazuunlaedegniesnniide
Fuyiliiugualun1sujos
- ITeA A uUTiTuNe daing
ANUAIMTNYRINISUNUR wavasvieudeyall
UIneg19maLil o9 Walan1alidn1swaniainy
Aniwieiulymalasse 33n1sUsuuzanis
UfuRndalignaes uwavduasulvinisuiuaey
gn1sufuReg1egnaes
Y . \ Y
= = | = o <

\w3alienldiniudayavasnenuna

1. wuuduiindeyanluvesngiuia
Usenounigvoya 818 SEAUNITANYD
Jszaunisain1svinarulu NICU n1se91ausy
WEu VAP bundle nelusseziian 13

2. WUUTAA1U3 LA B3I U VAP bundle
WA TULAERITYATINUUUINIIATFIUAS

a o 14 o L% =

NY1UIA T91UU 15 98 wuuUsdey 4 saLden
ASLUULAY 15 AZLUY NskUanaldn1swu a9
AzWUY (cut-off scores)’ 1A 0-5 ALUY LUAKE
Duseduanuinn 6-10 azuuy wlanaluszeiu
AN UILNANS way 11-15 Avwu wlanaidu
FEAUANNTAS HIUNITATIVADUAIUATIUYS
\on (content validity) laggieaey 3 vy
Laun {n39nandlia1uN1TNEIVIaTNGANISN
LINLAA AIUNITITENINASNYIUIA WALAIUNS
mvANn1sAne lagldinaeinislazuu -1
(luzganrand) 0 (uuula) way +1 (@anAdaa)
LAIATUIUAIATL AINUADAAR DITEUT 19
Y o YR I3 al = .
TanuiuinguszasAronniadie (index of

item-objective congruence; I0C)
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laf15¥1319 0.67 - 1.00 HITBAMUANLNNTT
ausuli 0C 2 0.5 mmumﬁusmwaamul@m 1
Forauii dan 10C snTnmd ldsunas
Usuusenewiluldass dnisinaruinielu 7
T NARIANYIVIANANFIDE 195U URAY
VAP bundle uwuulvildgniasitavmn 7 Aanssu
3. wuvdunansuudAn1g VAP bundle
wuulndUsznaunay 7 Wdenan 530 71 579019
Uszifiunaduu R/ TR indesiloftiiuns
m’;fﬂaaumfmmaL%mfami@aﬁt,%mng 3 VU
(I0C = 0.67-1.00) wagnadaUAIILTasufIE3E
AINUADAAR 8958919 d9LnA (inter-rater
reliability) Laglsie{ dainm 2 518 Useidunas
UuRuveaneIutaly NICU 2 wieuduluaig
15AN KN waznsUe Tnefinerunalingiuin
Maegndanm and udinan1saaLnnun
Wisuiteufusiuay 10 ads msinszidldis
percent agreement Idnawiniu Sovay 92 &
LﬂUH’liﬁ’IU’Jm%’@EJﬁSGUENG?J’@ﬁEEﬁ’QLﬂ@ﬂgﬂﬁaﬂi’]ﬂ
TWnansady Arfinnnindesas 80 dmineglu
seduiindedold (acceptable agreement)'?
insesiieflddniiudeyavesdiae
1. wuuvudindeyanluvess e
Usznaudie 4 diu ldud dudl 1 Snwaiziialy
Vo U dudi 2 mﬂa'aﬂﬂiai drufl 3 nans
maamwawgummﬁ dudl 4 mmuamaﬂaﬂ
Shau saustanan 13 48 103 oeiledlniunis
maaaaummmﬂLGNLuamImJQwafng 3 VU
A2825 10C (10C = 0.67-1.00) NAdIUAINY
desTuveuadosiloni3s interrater reliability
lnggurUlrgannvszideu 5 518 HIdeusas
AutiudeyawasUufinadluiuuduiindeya
(case record form) 88199@5¢ ka1 veyaun
Wisuieuiu wnnuanuligenndesazsiuny
Jiasgsinazusund il olvidoyagndosuay
AaaLAd outosfian MaIaINATULALIIUNY

aonasiinUansniaulukayudaxkUNnIsNIISNIAN

uitlatiggun §398lAiAudoyadiuasnuingen
Aundeiesevay 96.3

2. U83a91n52UVU ICC YoIL5aneIUa
oA auRnisal VAP'
NSINUSIUSIUUDYA

NYIUA

weuII I inausinisfanay L
fudduanAsatulasinsidedaudiud 22
waednneu n.a. 2566 lnenislugidedady
WYIUIBTBITNUTEIN NICU 2 vian1sdaina
WeWIANGUAIBE1LUITAN LIS wavkIsune
FausaznsiineruialszsmerUae 4-5 51
TnefineaniBondidl

- p1anadinsnguneuiazlisuresung
Aenfumifeleanden s udsuas
Usglevii onanainsaglasuannnisdisay
1591539

- granadasasldsukuuasuautaya
ludiuau 1 ga wioNwesussenanssuIy
1 999 99 INAOULUUABUALT By AT 2 1Y
U 4 Toasunu sinvuasunulalu
gpauardsiuliiisy inaatmunazgninui
Wluglenansasnvesiide Jsfimsdennaua
wazsfansdndaamedidowindy

- pranadnsaglasunsdunnnisu Un
#13 VAP bundle wuulusilneg3delusmsd
U URNINTsUNIUIanINUNe 58131909560
9 waglasUne savae 7 Aanssu laun
(1) N13viAIUEEDIAlanIUNaN 5 moments
(2) sterile suctioninghaznasley’ aseptic
technique Tun1sdugunsalssuumaiumela
(3) M3sindelsn (disinfection) Tuaninuandey
eI U3y (4) spureteenanietiemela
G)auaavourdeluyeslin (oral care)
(6) Usriiumnunseulunisnanviadieniela
197U
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(7) Waeu dircuit voan3osiemela ewiuds
Judoutmau lunsdfig3deufofndiluns
Aoty agdmsgulagnisdvaanidl edvun
Tj3deuwraauanlufussiivenanadasele
ielostusnfuazaneuidssainisidenufua
Tunsuseidiy

- prnadasarlasunisdueaSuauiuas
WoannmsufURmu VAP bundle wuulumiiduim
10 W AendegndaunanisuJuananssunig
WeNUNAATU 7 NINTIH

- p1anaasagld FunsilniinweLi s
Tudruvesianssunu VAP bundle finuinufua
Liigndes lneusiazAanssuagldnanlunsiliniinue
aSsay 10 Wi

- pnanadiasazld Sumsdaunndnadonds
lgsunmsinufusniu VAP bundle Tngaglasums
duatunnuskariauNsu]iRauniiasdua
gnifesAsU 7 Aanssu

- szegiiandndunis Tois ud aue
91analAslasuAes e sIeasdenueauive
sudsrudsasusylon Auandoiaaling
anunsaUuRAINsIUAIL VAP bundle wuulnyla
gnifesAsUT 7 Aanssu
Vel

nauAIUAY Ao FUefiisunsinwly
NICU 2 587310 UNUNINUS W.A. 2564 Uf
Juit 21 woednmeu w.e. 2566 Faduiisnaineu
daasunsuuaniu VAP bundle wuuluy lng
Jumsiusiusudeyadeundsannssdeu 14
LLUUW@%&JLﬁU‘ﬁ@Ha (case record form)

nauvRaes Ao fulefidriumsnuily
NICU 2 sewane¥uil 22 weednneu w.a. 2566 —
nsngIAL WA 2567 Sadutianamdsdaaiunis
UfjUFnu VAP bundle wuulvi lnerunasesves
pranaiinsagla Sulenas 2 ¥n Ysenoun i
lonansd wasdoy alasansidounzionansuany

aonasiinUansniaulukayudaxkUNnIsNIISNIAN

ANUBuEaNiT AT TITedmsunauUle/
funasesdmsuinetgsinit 18 Yuiysel ilove
TdtoyavediUae wnasAnudugenvzgniniu
Widenansdruswesfideiinquaden maiu
Joyaenanadiasly case record form
MIS3INS1:Kupalla:anan(y
mMsliasitoyaldnisuaniasaaiud
Yoay AladY (mean) uagdiundssuunnsgu
(standard deviation; SD) n1stUSeuLigutaya
W ea nwaeld exact probability test d11u
ToyaidsUmnanilewFouidisunelunguideld
dependent t-test wazidl osUT UM BUTEWT NS
goanquild independent t-test Inginnunse v
Toddeyneadnf p < 0.05
NISWYSAUNONURSESSSUNISIVE

fuvyue

N5 Tl K un1IWarTuIeIn
AMENTIUNITITTT5UNNSTTelunywdvag
Tsangruiafoasnoszvyiagizy i vs
0033.102/398/EC.66-902 5%alAsen1s EC CRH
098/66 In iila¥udl 22 waEdniew w.a. 2566

WaNISANLA

gauil 1 dayanaluvasngudaegiedl
Junenuaden@n ngudiegrsdiulngjeylu 2
439078 laun 018 26-30 U (Fewag 41.7) way 31-
35 U (fowaz 41.7) Anad svedetymiy 29 U
ﬂEj:iJ(;f'JEJEJ"]Q‘ﬁQMiJﬂﬁ]UﬂWiﬁﬂU’]izﬁUU%@@’m%
($owaz 100) drulugiiiuszaunisainisvinaulu
NICU O - 2 3 §9dnogluszsu novice (Fovay
33.3) 909891170 5 - 7 U (Fowaz 25) wazdulng
Lipefiuszaunisainmsdisieusuiendunis
auastheiilasunsliiedosomelaluszes 19
s 8 918 Gosag 66.7) (11397 1)
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aonasiinUansniaulukayudaxkUNnIsNIISNIAN

IS0N T uiunasiogasvaIng1uIa3IvIINAILaIgLasszaunMsAnugsn (n=12)

Yoyavialy 1w (1) Fewas

a1y

20-25 9 2 16.7

26-30 U 5 417

31-35 U 5 417
91giade + SD @) 29+33
FEAUNMIANYGIER

USgygesnsorisuvin 12 100

UszaunisainsinnuluvedUeninmsnusniin

Novice (0-2 ¥) 4 333
Advance beginner (3 - 4 U) 1 8.3
Competent (5 -7 1) 3 25
Proficient (8 - 10 T) 2 167
Expert (11031 10 T) 2 16.7
UszaumsaimsidrsaususuiiieatunisquadUaeitldsunisldiedastaemelaluszey 1 Yiikinuan
laie 8 66.7
g 4 333

SD; standard deviation

[

agluseau “ge” 91uu 5 1 (Seway 41.7) uay

d2Uil 2 NaN1SUSIUNBUSZAUAZUY
A2U3 VAP bundle wuulvisivasngunqagnei
WUnegIUIaI BTN 3nN1sUSEINUSEAUAZ LU

'
Yaa 14 v

Linugnianusediu “f” ﬂ'%aé"a%uuummﬁ
Aoun1stiANsvindy 10.2 + 2.1 AxlUY Uag
ndsmslfanudnuinguiiegisimundsed
AzuuuAMUIegluTEAU “ge” (Seuaz 100) lng
ALLULIABIVINAY 14.0 + 0.8 ALY (N51371 2)

AU VDINYIUIATYNT NN DURAE NS INTIA
mmiﬁmﬁu VAP bundle wuulud wuitneu
n1sliadus nausdeg1edulngdainug sedu
“Yrunane” 91U 7 579 (Souay 58.3) T99a911

(1SN 2 sediumug VAP bundle wuulvisivasng 1 unadvidnnauwaenansiiaiigg (n=12)

. Y Aounsiinnus wdansiaug
sEhuAud - - . P
¢ U (518) FREGH MUY (518) FOEGH
3AUA (0 - 5 AZLUL) 0 0 0 0
sgavlunans (6 — 10 AzLUL) 7 58.3 0 0
SYUgs (11 - 15 Azluw) 5 417 12 100
ATLULLRAY + SD (AzLLUL) 10.2 + 2.1 14 + 0.8

NUGLA ATLUULAY = 15 ALLUU, SD; standard deviation, VAP; ventilator-associated pneumonia

Oeunt Eidoun3 B ideuis

90.4%
92.9%
94.3%
97.5%

88.4%
100%
100%

89.3%

81.3%

77.6%
94.7%
88.4%
90.0%
97.6%
-] 100%
100%
100%
100%
98.3%
100%

(1)HAND HYGIENE(2)STERILE SUCTION (3)DISINFECTION (4)DRAINAGE (5)ORAL CARE (6)WEANING (7)CIRCUIT CARE

SUN 2 wan1sufjifnia VAP bundle wuulvi
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dufl 3 nan1sURURAIYN VAP bundle
wuulnsivasngudiagneiiduneuiaivdw
nauAi8g19dn15UUAAU VAP bundle wuy
Tminusiadodsd (1) mavhenuazeaie Weu
i 1 Yoway 81.3 1iouil 3 Yevay 77.6 uazifiou

a

7l 6 ududesa 90.4 lassmnsufiRuindu
Jovag 83.1 (2) sterile suctioning kayn15ly
aseptic technique Tunsdugunsalssuumain
wela Woudl 1 Sewaz 92.9 iWoud 3 uaz 6 i
Wudesay 94.3 way 97.5 auanu lngsiunis
UfUAuinufesay 94.9 (3) n1saud olsa
(disinfection) luanmuwinaeuves Uy Aol
1 $ovay 88.4 Woudl 3 waz 6 Windudesas
100 TngsaunsufuRuindusesas 96.1 (4) N3
syuneteenanvietiemele weudl 1 Jevay
89.3 Wil 3 way 6 Wiududosas 84.6 uax
94.7 aua1a U Lagsaun1sUUa w1y
Jaway 89.5 (5) nspuagveurdeluyesuin
Woudi 1 Sovas 88.4 iaud 3 uaz 6 wwdu
Feua 90 wag 97.6 Mua AU laesIun1sUUR
wnudesay 92 (6) nsuseiliuanundeaulunis
nanvierIemelasieiunudn Ufuaasuiiuies
av 100 faudAeud 1 wazassydvluioud 3
waz 6 (7) n3wasy circuit veamsostiemela
doiugsluiloudaau Woudl 1 Yovaz 100
doudl 3 Sovar 98.33 uavioudl 6 Seway 100
Tneramnsuitiniuiesas 99.4 (U 2)

aonasiinUansniaulukayudaxkUNnIsNIISNIAN

dauil 4 nan 51T BuLiBuAZLULNIS
Uf] U'A a8 VAP bundle wuulusivasngy
Faet19il i uneruraivadn vdwihAanssy
duaSumsuuanu VAP bundle wuulns wudn
nausegaidume el Indinzuunmsu oA
AT ua1n 91.5 + 6.8 10w 97.2 = 3.6 AvuUL
agafiuddaeadn (p=0.016) (5197 3)

daudt 5 dayaveanguiaegiei iy
Fuaemsnusniin {Uaeitsnunlunisdnud
$1uau 202 519 wiadunguneuiing1uiaindn
wlasunsduaiunuiuasiuuinisuiany
VAP bundle wuulvaidnuiu 127 518 (Sewas
62.9) wazngudanTinguIaINInlFTuAs
duasuninug uaziwuin1sufuaniu VAP
bundle wuulvaidnuau 75 518 (Sevay 37.1)
Snwngialuresitaedts 2 ngu lifiauumnsing
fusgrailtddmsadaluisosine engassd
Windnusniiia wasn13idede respiratory
distress syndrome (RDS) dudnwausd a3y
waneneiy lawn n1s3tadun1isineendiauy
w3nLN A (birth asphyxia) (p<0.001) kAL N1 g
7122’y transient tachypnea of the newborn
(TTNB) (p=0.031) (M57471 4) wazwuingrengy
Aldsumsdaaiumnufuagiaunsufdan
VAP bundle wuuluyl figUfin1sain1sifin VAP
Wosnirey 1wt ded1Agyn19ada (p=0.029)
(M54 5)

(159N 3 msiUFeuiiisuazsuunisujiAniu VAP bundle wuulvsvasngudaegrsiiduneiuia

AVIYNNBULASVAININNANTTUAWETN (N=12)

MIUJURAUVAP bundle wuulwi AZUUUIRAY + SD (AzuuL) t 95%Cl p-value
AoUMAINITUE S 915+ 68 -3.29 97.7 - 100.5 0.016
PRWINNINTTUAETU 972 £36

SD; standard deviation, VAP; ventilator-associated pneumonia
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(1SN 4 dnwauzinluvesngudlsgsiiludUaemsnusniia

ngunauldsunsdadiuanuiuar  nquudsldsunisdastuainuiuas

. o - WauN1sUuRna VAP bundle  Wainn1sufjdfniu VAP bundle  p-value
anwagialuvamInusniin

wuulud (n=127) wuulvd (n=75)
U (578) fovaz 1U2U (518) fovaz
LWl
¥ 75 59.1 43 57.3 0.883
VN 52 40.9 32 42.7
219A537 (GA)
Early preterm 24 - 36 6/7 &Un 67 52.8 32 a2.7 0.227
Late preterm 34 — 36 6/7 dUn%k 16 12.6 11 14.7
Term 37 - 40 6/7 dUan 43 33.9 30 40
Late term 41 - 41 6/7 &Ua 1 0.8 2 2.7
91gATIA0de + SD. (@Uav) 333 +49 338+ 4.8 0.461
drvinusnida
thninifes (< 2,500 n3u ) 82 64.6 a4 58.7 0.183
ELBW (< 1,000 n¥u) 14 11 15 20
VLBW (1,000 - 1,499 n3) 29 228 10 13.3
LBW (1,500 - 2,499 n¥u) 39 30.7 19 253
thoinund (2,500 - 3,499 ) 40 31.5 26 34.7
Yminann (> 3,500 n3u) 5 3.9 5 6.7
dhuinusniiaade = SD (3) 2021.4 + 880.5 2055.1 + 958.1 0.800
msidadelsalumsnusniin
RDS 58 a5.7 25 333 0.104
Birth asphyxia 53 41.7 9 12 <0.001
TTNB 35 276 32 427 0.031

ELBW; extremely low birth weight, GA; gestational age, LBW; low birth weight, RDS; respiratory distress syndrome, SD; standard deviation, TTNB; transient tachypnea of
newborn, VAP; ventilator-associated pneumonia, VLBW; very low birth weight

(SN 5 guinisaimsiiia VAP lusnanasiasidumisnusniia

ngunauldsunisdaaiuanuiuasiannns  nqundsldsunisdasSuanuiuasiannnis

nsiiin VAP Uf{UAna VAP bundle wuulwsi (n=127) UfjuAna VAP bundle uuulwi (n=75) p-value
T (578) Youay T (578) S OGE
Lin VAP 38 29.9 12 16 0.029

VAP; ventilator-associated pneumonia
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fausfinguAnisainsiin VAP lung i
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HuvdAgyneadn winisulanalszdninaves
LU UA TN ud eeil 91519 1950UADY
{1 9491N0719LA AFINAITUUANA 19V IE N B
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asphyxia §4171 Faduededesiidmaronsia
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Ao 2 wi'e
dbhalaly
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ORIGINAL ARTICLE
The efficacy of liquid nitrogen spray cryotherapy for the relief of pain during steroid injection

used to treat keloids and hypertrophic scars

(THE EFFICACY OF LIQUID NITROGEN SPRAY CRYOTHERAPY FOR B
THE RELIEF OF PAIN DURING STEROID INJECTION USED TO
TREAT KELOIDS AND HYPERTROPHIC SCARS

Atchara Aswapat*, Yodmanee Chiawsirikajorn*, Nicha Jenmanachaiyakun*
ABSTRACT

BACKGROUND: Keloids and hypertrophic scars arise from excessive skin repair after injury or

inflammation and can impact patients’ physical and psychological well-being. Intralesional corticosteroid
injection is an effective treatment but requires multiple sessions and can be painful. Consequently, several
methods have been explored to reduce injection-related pain, although no single approach has been

universally accepted as the best option.

OBJECTIVE: To evaluate the efficacy of liquid nitrogen cryospray application prior to corticosteroid

injection in reducing pain during intralesional corticosteroid treatment for keloids and hypertrophic scars.

METHODS: This randomized cross-over study included 40 participants diagnosed with keloids or
hypertrophic scars at Pranangklao Hospital between February and July 2025. The participants were

divided into two groups of 20. Each participant received two intralesional corticosteroid injections at a
single lesion, spaced 4-5 weeks apart. In one of the sessions, cryospray with liquid nitrogen was applied
prior to injection, randomized to occur in either the first or second session. Pain was assessed using the
Visual Analogue Scale (VAS) at three timepoints: during needle insertion, during drug administration, and
30 minutes post-injection. Adverse events were recorded, and overall patient satisfaction was assessed
after the completion of both treatments.

RESULTS: 39 patients completed the study. Pain scores during both needle insertion and drug

administration were significantly lower in the cryospray-treated sessions compared to non-cryospray
sessions (p<0.001). However, no significant difference was observed 30 minutes post-injection (p=0.058).
Patient satisfaction was significantly higher in the cryospray group (p<0.001). Reported adverse effects
were mild—such as itching, minor burning sensation, and bruising—with no significant difference in

incidence between the two treatment methods.
CONCLUSIONS AND RECOMMENDATIONS: Cryospray with liquid nitrogen prior to corticosteroid

injection significantly reduces procedural pain and improves patient satisfaction without causing serious
adverse effects. This method is safe, time-efficient, cost-effective, and easily applicable in general

clinical practice using existing equipment.

\KEYWORDS: keloid, intralesional steroid injection, liquid nitrogen spray, visual analogue scale Y,
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AULT uUlIaR 1unaln Gate Control Theory
nszvaunsienailugnisdudstansvemnisds
doarunnuduuinlussaulvdunds dewalinig
Sudnnudulinanas®

Tulasiawnanduarsliauduiteulsd
Tumsthdasnemundu Wumsideadonudingn
§i4 -196 A wadya aunsnangungiilang -25
09 -50 asAnwalfed n1eluszeziian 30 Tui
n1sUdmRleauLdy (cryotherapy) lnanisny
awsglulnsiouman Taeldgunsal cryogun Wunis
ShwiifenldilulueainfmiTaitesnuilsaiavils
nagyila Ly vmLLazLﬁyaqam‘ifmﬁ’wumﬁﬂ
Tuanumeraiidgunsaidang1n awisovunld
W eanadulinvasdnenaiiosesd luns
Snwfaesduazunaiuyuld Inglidndudesd
gUnsalifl iy Snitadaaiuazaan Uaeade
fenldanglias wagldiianlauny Tuofnd luun
geliinadnisAnwidsusedndnnaesnisnuailsd
TuTR5L9uLMaLi oanA2 LS UUIAV UL E AEN
afesosdlul UisAaseduazunaiduyuuinau
Tnoamzluuszensing Saduiiniwesuided

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 57



dwusauauu

Us:ansnawgpvniswuaiusannuidululnspuikaiwoannuidudan s:kawnisdnaifiessaqiwosnuAasaanaznwaljuyu

JnNUs:avA

W af ne1UsEANS AmaeInIsHuaUSE
lulnsiumaineudnenafesesnusiufaeunse
wratd uyulunisanaiud uUinvaed aen
aflpsess sudsviiunadrafdedienaietu uay
anufinelavesine iteiduteyaatiuvayudniy
nsihluldasslunyuianieedtn

3SNISANUD

sUsuun13@nwndu randomized cross-

over study

Us:ynsiia:nauidonany
sg”ﬂ’Jaﬁlé’%mﬁﬁad’aLﬂuﬁaaaﬁuax

LLwaLﬁuHuﬁaﬁﬂiiaL“i’f’ﬁ";mimaﬂﬁﬁﬁmm’miiﬂ

0291179 15ane1unanszdaingan SEnineunsiag -
AFNNIAL W.A. 2568

INCUNANIN (Inclusion Criteria)

1. 918 18-70 Y

2. lesumsitedeindufaesdvseunalduyy

3. fianusaansunisnsaafanialeniud
AU

4. A Suvemidulouazrasuiudisnide
INfUNANDDN (Exclusion Criteria)

12

1. AATINVIRRYTENIaliuNYAS
2. dn1sfinde unie giiduduunnses lsa

= £ [ <

FoafiAdeatunsudsivendeninund 1sadiil
ANURRUNFsENI1SRBUAUeWOAIEY

3. finsldenazaneaudon

4. l@sunmssneAaseiuazunaiiuyunisly
Y3387 3 WsunawdnTINlATINTIdY

5. $UsEIRLW triamcinolone injection

MaanAN1TITEE15INTITuR el ldumTe
ms¥nviieuiamiednwiAaseduazunalduyu
98198 u L5 sIdeazgndneananauide
(withdrawal criteria) 1i] 016 S U81%5 81159 N8

Aaoed waskuaduyudie3sou did1sun1side
AIAT3A MIOELINTINNTIIABINTEENAINNTITY

NISAIUINUYUNIONANTDETY

AUINIUIANAUAI9E19lAg 198900l aan
N13@NY1e4 Lee JH. uazame Fassauadesauy
wnsgruvesaziuuauUIndu 1.92' laglu
msfnwndedl (Adornuaauuaniteosnzuuy
auUand danuddgnienddndy 1 azwuy
ﬁqfuﬁiwﬁ’vﬁaﬁﬁmmﬂaﬁﬁ 0.05 Laza1uIaNg
NAFRUIoLaY 80 HANITANUIUNUTT AeldTuIu
Fregvesnguiilasunsnuadsdlulasiaunou
nsdnafiesesdlundausnresnisinwinazngui
IFunauluadaiaoswonisinm nquas 16 e
LAz UE ensduIAn1 AR UTEN
Souaz 20 Myuisldsuausediediuaz 20 1
sudauiegeiavan 40 518
InSovTdAlBIUNISANLN

1. nszvennuasdlulasiauman (cryogun)
§%e Brymill vura 500 Jaddans Waawlsd A
(uslugudnansvesgiln 1 dadiuns)

2. Visual analogue scale (VAS) Wuiduuun
weudazuuulugie 0-10 taw 0 = ldu 10 = Wy
unigaludin fUisagliazuuuainuivion
lagnNINUIMUULEY

3. wuulsziuanuiianala lngseauaziuu
Aufianalszuuadu 5 szau loun 5 = anela
undign 4 = fanelawn 3 = Hawelaviunan 2 =
fanelatios 1 = fenelatiosiian

0. wuutiufindeyaiuguvasias
JuapunNIsaIduNISANLA

Hidnsaunisideazgnuusduesniduaesngu

nauag 20 518 ngldlusunsuneuiames nauil 1

q
Y v

2zlAsUNISA A triamcinolone acetonide A313
WU 40 HadnSuseiadans USIARRYANS D
unarfuyu 1 soslsn Tngléiduues 27 uaznguil 2
aglasun snuaiusy lulasiautualusd o
Aaveanseunaduyu 1 sealsa lagldnszuonmu
asglulnsiaumas (cryogun) Wuflszaesing 15

WURLUAT LOUIAT 3-5 TUT AUNTSITWANEYD
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Fansmusnaiaunadu (frost-like) 91nuswh
mMsdnenafiososdlugluvuiiediudunguil 1
Tngunnddmdasodeadui onuaudinys
VAIINATY 4-5 U9 Ainsadunaunissnw
Tnenguil 1 azldsunisviuasdlulasiauman
Aeudnenaiiesosiusnaseslsaiuiianadausn
warnaudl 2 aglesunisdneraliesesduiiia
seelsaidun anns wsn Taglywuausd
lulaswmal Jid19un15398azdsediunny
Futnndanissneusavads Tneussiduseu
AMIULIA 3 929 laun vaugunady s
waz 30 wvindsdnen lagld VAS Gﬁaﬁﬂmuuagj
Tuaa3 0-10 Q’%%’aﬁuﬁﬂma%uﬁaaﬁl,ﬁwfuwé’a
Wnan13 1AgN15nTI1939N8LALARUNUELINT Y
ASevufindwiinans wazinmusinnely 4-5
FUA1% 1a9n19vRRan1s nsUTEIdUAIINNg
welavgvhideduaanssnuiianun 2 ass mely
4-5 dUam wé’ams%’ﬂwm%ﬂqmﬁm
MISIINS1:KUDNAIA:ananly

mylnTedeyaldlusunsunieatia IBM SPSS
Statistics version 29.0 (IBM Corp, Armonk, NY,
USA) tnefuassiuteddynieadfs 0.05 wus
myasgsieandu 3 dwndn laun

1. Yoyamiluvesfidrsiuniside Tinen
Wiguiiguseninanguvasainunisiusas by
asdlulnsiau 19ad @ independent t-test
ﬁm%’u%;ﬂal,%w'%mmﬁﬁﬂﬁLLﬁmLm‘Uﬂﬁ (normal
distribution) Taes1esunaifuaade (mean)
LLazﬁauLf’fSQLuummgﬂu (standard deviation)
19a0A Mann-Whitney U test Aiasigsiissuiiiau
sewinsnau dmiudoyadsusunadlifnnsuan
LAILUUUNA (non-normal distribution) 1o
srerunatdur18sagIu (median) wazA1idy
53119291918 (inter-quartile range; IQR) wazly
40 @ chi-square test 93 ® Fisher’s exact test
duutoyaianunin lnesieaunadudiua
(n) wazsovaz (%)

2. HAANEUANVDINITIUADALLUUAIY
Wulinved1siunis3de Ysediulegld Visual
Analogue Scale (VAS) ¥29azuuY 0-10 TagiAu
Joya 3 szer lown vauzunady vausdeeuas 30
UM NFIRAY1 Toyaumazy193a13tAT 18N
Wisuiiisuseninensaitinswutuadeiilainag
Wuawsdlulasiaumad [5UsuumMaiasIed 2x2
cross over design TLASIEU ATIULANH 19983
AZLUUAMUAUUIAAEEDR paired t -test $1891U
waiduAnadeuazdundssuunasg

3. NAANEI8IUTENDUALAUNINDLY8
A3 MM TIdeuarHaTIuALIwess Y IngAdnuiig
weladanaduaviuy 1-5 Anseils suisuning
WANA 19VBIATWUULAE A 18a8 R paired ttest
onunaduaed suardud sauunnsgu
IATAUTHUTIBUATIULANA VDI
mMsiseiTiasuuuauianeladaud ¢ JulU 19aaa
McNemar chi-square test s1eupatdusuu (n)
wazSogag (%) mTunatiuAanInNsinwaegn
uiinieiuiivdsaaeuarnely ¢ dUmm 3nses
Wivueulagld@d® McNemar chi-square test

LLﬂmNﬁL‘ﬂuﬁ’]WmLLﬁz%@ﬂaz
NISWYISLUNNIUDSUSSSUNNSIVE

funyue

mﬁi’]’aﬁlﬁ%’umiauﬁamﬂﬂmzﬂsimmi
NI130019538555UN1 5398 Tunywdvadlsane1uIa
wizandn Wodudl 15 unsiau w.e. 2568
S9ElA3IN15398 PE6T739

SUN 1 nsvuenviuasdlulnsiau (cryogun) (@)

FnsvivarUsdlulnsiau (nana)
Fn1sanen (171)
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WanNIsANU

1% 1%
aa Yy v 1

ANSANWIULEUITINIIEVINUA 40 78

u
= a

PIAN1SAAAIY 1 918 F9TATenalaglddoya
{id159un1539891uu 39 578 wuadungui 1
FIUIU 19 518 Uagngudl 2 311U 20 578 NS

01S10N 1 dayanugruvasiiiag

JinsgiTouiioutoyaiugiusening 2 ngu
wudlifanuuandrstumsadaluiouna ong
futlinaniy (body mass index; BMI) 1sauUszanda
szoza iy vunvesseslsa 01013 Mums

JSunafiesesanan (5199 1)

Y nau 1 n&§a 2 594 2 nay
Jaya : ' p-value !
“ (n=19) (n=20) (n=39)
91g (¥): mean + SD 38.1+ 157 38.9 = 14 0.868° 38.5+ 14.6
BMI (Alan5u/tuns?): mean + SD 27849 26.1+6 0.332° 269 + 5.5
we: 312U (Saway) 0.235
L 2(10.5) 6 (30) 8 (20.5)
e 17 (89.5) 14 (70) 31 (79.5)
svezandu @): median (IQR) 5(2, 15) 3.5(1, 13) 0.531* 4 (1, 15)
YU LWUAUATD): mean + SD 29+ 21 42+ 25 0.097° 3.6+2.4
yfipvassaelsn: 10U (Gauay) 1.000"
fapen 16 (84.2) 17 (85) 33 (84.6)
wranduyu 3(15.8) 3(15) 6 (15.9)
21n15: 37w Sevaz) 0.717"
aid] 6 (31.6) 4 (20) 10 (25.6)
WJu 3(15.8) 4 (20) 7(17.9)
AU 7 (36.8) 6 (30) 13 (33.3)
Hunaziy 3 (15.8) 6 (30) 9 (23.1)
T5AUsEanaa: S1uu (Gaway) 6 (31.6) 4 (20) 0.480" 10 (25.6)
gune: S (Gevay)
el 1(5.3) 1(5.3) 1.000" 2(5.1)
wien 5(26.3) 7 (35) 0.557* 12 (30.8)
a 2(10.5) 3 (15) 1.000" 5(12.8)
989 2(10.5) 2 (10) 1.000" 4(10.3)
9199 2(10.5) 1(5) 0.605" 3(7.7)
azlnn 1(5.3) 0(0) 0.487* 1(2.6)
WUl 5(26.3) 3 (15) 0.451" 8 (20.5)
N 1(5.3) 2 (10) 1.000" 3(7.7)
WInU 0(0) 1(5) 1.000" 1(7.7)
U529Rn155nw1unnd 3 waunausiudde: 91uu Govay) 5(26.3) 9 (45) 0.224" 14 (35.9)
USuaudiiesesnidn@adang): mean +SD
A laiviu 0.32 + 0.19 0.38 + 0.18 0.281° 0.35 + 0.18
AsaIny 0.31 +0.18 0.40 + 0.19 0.156° 0.36 + 0.19
USunaafesesnnan/aunn (Hadans/(wumtwns?d): mean + SD
A lainiy 0.13 + 0.04 0.10 + 0.04 0.140° 0.11 £ 0.04
ASIINY 0.12 + 0.04 0.11 + 0.04 0.302° 0.11 + 0.04

*Independent t-test, 'Chi-square test and Fisher’exact test, "Mann-Whitney U test

BMI; body mass index, IQR; inter-quartile range, SD; standard deviation

]
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NM15ATIEN T 0y AN INITHUALUSE
Tulpsiumaioudaeinuin aseidnsruasd
lulnsumalneunisannilaruuuaiuln
Houninasei lddnsnuausdeg i Tod ey
M9EBR (p<0.001) Tevazunadunazvasdae
Tnsazuuueasanuiulisvasunadslundadis
Aswuasdiandu 1.9 + 1.7 azuuy Tuadsi
L dnrswuasddazuuuninusd uiinede
3.8 + 2.2 ATLUY WATAZLULIRAEALLEUYIA
vauzdnolunfeidniswuasdidan 3.4 + 2.1
azuuulunfeiilldniswuaUsddavuuuni
Bulnade 5.6 + 2.2 AziuY dvsundsans 30
Wi nuTaziuuanudulanluns e dnismu

(NSIVN 2 wansraagazkuuauaulln

awsdlulasiauiiAade 0.2 + 0.4 AzuuY waYASY
Fladfinnsniuasddanede 0.3 + 0.7 Jeluiumnsng
fun19adf (p=0.058) egelsfnuidiavinnis
AATIAUENTENINNGNVDIERUTDINTNUAULY
NuaUsglulasiaumnalInaunIsAAEINUIY TULA
aznguliinandunguitimsviuasdnoudaen
Tundedt 1 wielinnsriuasdnoudaenlundei 2
NAYRINITHUALUTENBUNTTAAIT AT LUUAINY
Wutaaed stesndinislawuailsg naunas
Snorvarunadunazvmzdneneg il
YodAgyn19ada (p<0.001 waz p<0.05 AUAPIU)
(9157971 2) (gih?i 2)

0.00 0.00

ATUUUAIUAUUIN (AZUUL): nau 1 ngu 2 59U 2 Ny
mean + SD (n=19) (n=20) carryover effect (n=39)
YuzunaLdy
lawuasdlulasiauman 342 42+23 38+22
puaUsdlulnsiauman 1.5+ 1.4 24+19 19+17
p-value® <0.001" <0.001" 0.093° <0.001"
Yz
lawuasdlulasiauman 6.3+2 5+22 5.6+ 2.2
puaUsdlulnsiauman 3+21 372 34+21
p-value® <0.001" 0.012" 0.657° <0.001"
nwasdnegn 30 Wil
lawuasdlulasiauman 0.5+038 0.2+05 0.3 +£0.7
puaUsdlulnsiauman 0.1+02 0.3+05 02+04
p-value® 0.047" 0.647 0.865° 0.058
sAnalysis of 2x2 cross-over design, “paired t-test, ‘staﬁsticauy significance at p<0.05
SD; standard deviation
as0 700 = 100
i T3 I
5 \ i i
£ 2 £ o = fom
o § e E——
o i o Zo —

i

——All —e—Group1 Group 2

—e—All —s—Group 1

e v

Group 2 =—=All =&=Group 1 Group 2

sUn 2 nymidusanamsidSeuiisuanaisrsuuuennduiinvefiieaenguuazitaeriaviue

[ 2 = v a =1
YULLNIAU(8) vauzans (Na1e) vasane 30 U1 (1731)
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dlohnseinansenunndnsvesdiiuns
wuasglulnsiaunaudnen (carry-over effect)
wuindrsuresnsHuasdneudnenlunded 1
ioaseil 2 lifinadoazuuuaudutanlunn
Franandivhnsussdumnuduian seluaae
wnda (p=0.093) Vaurdne (p=0.657) WALUAT
Ane1 30 WYl (p=0.865) NMFaATIZRANNINETY
vosfdniunsidodentsinwmui undsdidinng
wuasdlulasiaumainoudnendiaguunIuie
welaganiluadaitlifimavuasdesnaiifoddy
V9adn (p<0.001) Tnefinzuuuauiisnelande
4.6 + 0.6 kay 3.1 + 0.7 AZWUU AINAIPU

OISVN 3 anunawelatazkadnafes

Folesgiusuiisudnnugidrsmnsidenli
avuuuauiianelaseus 4 pzuyuduly sewing
adeiinsriuuarliwuasdnuinadinuadsdi
dnauveadiilinsuuudoud 4 July gandiaded
lavuasdognsdtdAgynieada (p<0.001) lay
H50waz 97.4 LagSesay 20.5 MUAIAU d1USU
NAT1LAEINUIN LU T AULANANSAUNED R
sywiendaiitimsniuuayliviu Tnenadnadesiiny
Hunadhafssilisunsaasdufismatnades
F1m5m Tdun 01n15AY uauEnTeY warseeTa
meoduundniely 3 Ju (M5t 3)

. W - laivuasdlulasiauwan nuasdlulasiauman
nvan1sUITIIU p-value
(n=39) (n=39)
aunanala
ATWUULAAY (AZLUL): mean + S.D.* 31+0.7 46 +0.6 <0.001"
ATLUL > 4 AzuuL: 1w (Sosay)’ 8 (20.5) 38 (97.4) <0.001"
wad1aAes: 91U (Soeay)®
iUl
i 2(5.1) 2(5.1) 1.000
wauLdntias 0(0) 3(1.7) 0.250
malu 4 duansi
se8t 3 Yu 0(0) 1(2.6) 1.000

"Paired t-test, *McNemar chi-square test, ‘statistically significance at p<0.05
SD; standard deviation

asula:nnusiawa crossover @it olFUsulunsauauenifien

nsdnuiAaeeduazunalduyuid
UseanSand lasufleuunsvate waziduns
Snwivantudagvuaenisdngraiesasnidn
Tuseslsa ToLduveeisi Aodesdanansnsa

Annnauusnsssrinsyaea Weannauan
Wutnduanusdndiuuana n1seenuuuligUae
wiazseldsunmsynvifsaosiuy vldguaevi
winidusmunuuenules Jsiisandvnaves

4 1 ava < . v o aw ANULUSUTIUSEIISUARala e 19l Useans nw
FanoAnAMULIUUINTEMINNISSAWILALYIN A iy v L P
v e e v e PILFRNN TN IAUATNLABLNNERIMU IS8R 8 Y
HUreduulideguiasnisine Jadiadny . 4 r
o am s i - PABANISANYI LN DARAIIUAATALAG BUINNAITY
WYILIUWNAUIITH 9 I pTanAULI U , . L. 3 M
Q, R . WANFANUDIRURUR 9aUszasAndnveIn1sAnyIns
YuEdAne wiINIBmaHarilvefvelduunns1aiuy v, o, v e e

G am dav  ad o 4 o U asiuudszidue Ussdnsnmgaugua (clinical
windslanuislanlinaafgregiedniau gaillg ' , .
e & E o e efficacy) vosn1snualses lulasiaumailunisan

n15v1338AT8 Ns@nwdldguuuunmsideuuy ,,; , . . S
AN UUINTENINNSRALNALAETDUALN DS NYI
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Aaoaduazunaiuyu lnefliysdnwinalania
aS3sInendiviliiAnnisantnlaganiy wiinnis
wululnsauwmenavinliidedofasesiuas wie
ammi%’uimmLﬁ]"’uﬂmmnmwm%mqwm
uuszam deonafinadonziuunnuiuland
anas winanana i udiundawomadng
Tnasruvasnrsnululasiauvadd asiouds
Useansnmaesinanistunendinlaeg19unasy
TngnalnnsanAnuduUinetauiannuatetade
SN LA LARANTENURADNITAANUNAANS LTS
Uszansnmaesinan1slnesis
HANISANYINUTY NISHUFLUSY
lulnsiaumian Neudnendlfiusesnausaanseau
muiuthaldegnafituddymneedn v
WunazvazdnendlowSeudfisusunisaneilaglyl
wualsd lnglinunadrafeeigunsanasisydu
AuNanelaang Uieganiteg i dedAny
NANISANYIT d0AAE I USI89UA BUNTIA
WULABIAUNITAN 1YY Chompoopongkasem
(2018) Jongkajornpong tazAng (2021) uag Lee
JH wazauz (2022) finuinisldanudunounis
Snenafusesndivanseaunuliulinlaogial
HedrAgngann 1o
Asnuasglulasiauwainoun1sanen
afoseus i ednwiAasssduazunalduyul
Uszansain lun1sanaanuiuuinseninenisin
saitesendls Fwarunadulasumydng aadn
Rwtfanielssmeguiadaigunsaldmiunualse
lulasauwaniiefnuilsaimimansuinegud
ansnazhgunsaliflegunldiiieananuiuuan
YgdneaeseuntunsinwAaesnLasuraly
yuld Tnglidosiigunsallofiandy dedunnsly
nineInsi oy ed1adua lnsdaiiuaznan
Uaondy fanldaneligs wazldanlium

dbhalale

1. unsdnunifldnenenuauaudauysly
fanuaiianeuiniian gl dosnin
U9UsEn1s Teglanizlunszuiunisnuausy
Tulasiuman fnanedadediinadousunames
awsslulasaumaniivuesnunduiaduseslsn
lAun szureTEnIteiInunuRInge sgegan
Tunsnu IuIRYeIRINY (spray tip) Usunsues
N38UaNUII9 bulAsLaumad wasuiunn
lulnsieumandivdosglunsruen Tunsfinuil
TangngnuanAuLUsUTIUAING TaenIsLes
lulasiaumadlunszuenussyilaussunuasy
Tuanuvesnugnnassnounisniy eeghslsfiniy
Tun1silusgyna ldlunvdfUaase Ay
wannsvesgunsainazyialulnsauidly
nIrUanedINayinelinsUTUsYE AL
syaghantunmsnuliinunzauduusunuesusay
dielileuszansamlunisananuduion

AALN
an

U
Gk

2. NAANAIAUNITTNY (carry-over effect)
Tun1sAnwnguuuy cross-over Lilosansoslsa
Aasuminduasasdouindnamdnisane
afausn vl nisdnenadadaunduulliy
Ul eeadlausssuyni wiasdn1saauainu
NS NWILEINANY

3. anwarreIn1sineldauisaunlala

HLU15IUNNTIeANNTdNAla TN 15N uaLUSE

&

3okl F9o1avnlvideadtunistasunialulansu

ANSNUALUSE F9919d9Nanan15USeLauAIL
<@ v

Wutala
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UDIFUDIIUE

1. W15019NITANYIA ULF WL U
prospective controlled split-scar comparative
study Tneidenditnsmmsideiiiseslsn egstion
2 so8lsn Ti8nvazad ety WSsuWiBUTEMINg
wunazldviulunssnwadaies ieanoadiia
PnMsasunlasdnuazesRasysnd snsinen
afvsounatausn deaziinavhlinisdansedides
Tuwldhreidutea

2. A1ANYIA ULF uA5IUS BULT BU
STULIA LAY TTET RIS UALUSE T Iz ay
W a7 I UsEAns angegalunisannay
Wulaalaglynaliiiantizunsndau 19y
1155¥A18L 8913 8NS5 UNALE UYLl 18 end aviu
llaswummauenanseduliiAnfaessiuulnl

NOANssuUs:NA

fideveveunuyaislsmenanszdand
fladuanunuide §anusvesusesinluldd
nausgleviviudeuln o Audaduayunide uay
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ORIGINAL ARTICLE
Optimization of single donor platelet (SDP) preparation to improve cost-effectiveness while ensuring product

quality and donor safety at the Blood Donation Center, Chiangrai Prachanukroh Hospital

" OPTIMIZATION OF SINGLE DONOR PLATELET (SDP) PREPARATION TO )
IMPROVE COST-EFFECTIVENESS WHILE ENSURING PRODUCT QUALITY
AND DONOR SAFETY AT THE BLOOD DONATION CENTER,
CHIANGRAI PRACHANUKROH HOSPITAL

Pukkupol Wongchaiya*

ABSTRACT

BACKGROUND: Single Donor Platelet (SDP) plays a crucial role in treating patients with

thrombocytopenia who require a large volume of platelets. Preparing platelets as a double dose
per donation can increase the platelet inventory and reduce costs. However, Chiangrai Prachanukroh
Hospital still lacks systematic data to optimize the collection of double-dose platelets effectively.

OBJECTIVE: To study the current situation of platelet donation and develop guidelines for double-

dose platelet collection in eligible donors, as well as to evaluate the effectiveness of double-dose
platelet preparation, product quality, donor safety, and cost-effectiveness of platelet preparation.

METHODS: This prospective cross-sectional study was conducted at the Blood Donation Center,

Chiangrai Prachanukroh Hospital, involving 220 eligible double-dose platelet donors. Group
differences were analyzed using t-tests and exact probability tests.

RESULTS: The study found that donors met the platelet count criteria for double-dose donation,

but only 61.8% were able to donate as such. The primary reason for switching to single-dose
donation was time constraints (63.1%), while the main motivation for donation was altruism (91.2%).
Donors in the double-dose group had significantly higher body weight and pre-donation platelet
counts (p<0.05 and p<0.001), yielded a greater platelet volume, required longer preparation time,
and retained higher white blood cell counts than the single-dose group (p<0.001). No significant
differences in adverse events were observed, and cost analysis showed a 50% reduction in average
cost per unit, saving a total of 994,180 THB.

CONCLUSIONS AND RECOMMENDATIONS: This study confirms that promoting double-dose

platelet donation is a cost-effective, efficient, and safe approach to increasing the platelet inventory
at Chiang Rai Prachanukroh Hospital. The resulting products meet quality standards, and the findings
provide a key basis for developing donor recruitment systems, planning to expand platelet reserves,

and designing future public awareness strategies.

\KEYWORDS: single dose, double dose, single donor platelet (SDP), efficiency, cost-effectiveness )

*Department of Medical Technology and Clinical Pathology, Chiangrai Prachanukroh Hospital
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lawn linsiadenwaznsiagunin (Souas 39)
lausudruuaseiivsaaiudu 2 ass Govay
34.6) Lo sUNIEIUMUTY Sogfisedn uas
WSEN1MIRaNA (Fegay 22.8) AnSusslev
nssnwneIua (Sesas 12.5)
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NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA

JusSanamndadennsaas 2 lnatnaiu (Sauas

Y

9.6) u3adledlutudfny (Fosas 8.1) lavesd
syanmiulenia (Fovay 4.4) (vANas U 9
\Be3ninen 1w iinnugusarauglaludiaile
U3A (Foway 1.5) AodNIsle1uusAIunIInNg,
(Fouaz 1.5) wazussaimuneludin (Sovar 0.7)
Tunguguiannafsar 1 1aa uanainivmuandn
Sosnnsthemderiae fudlusegdladdgdu iy
NIUILSINEIUIRVIALAaUING AT en (SoBay
45.2) A Uaelaeg1etoy 1 au (Souay 40.5)

TAINUIUATUA UYL B991NUSA 1 ATI/bFBY

Q1svn 2 %’agamsu’%mﬂmﬁmﬁaﬂ

Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

(Fowar 35.7) lansiadenwazdunin (Souas
21.4) uarldsunsesenudy wiegisedn uas
WssN1MRaNIA (Feuag 20.2) Ansuselevi
ms¥nwmenuia (Fosay 11.9) dwmsuussgdladu 9
fifidndrutioglunquuiatnnisay 1 1na oy T¢
viandaidentnyiu (Fesar 9.5) usaialy
Fudrdy Govar 7.1) ldvesd sednaulenia
(Fowar 3.57) uaziinanuniagiilalunisuianeg
($ovay 1.2) e luffladonuinamseldsy
Palusfanssuvosuminordeluisansngu
(51971 2)

Fayanrsuinandaidon 37U (579) Soway
nsu3nanandenaseas 2 Tad (double dose)
fusnedieindaidennunasinsuinaniay 2 Ta 220 100
ansausnnday 2 T 136 61.8
Wasulunsusaaaseay 1 laa 84 38.2
m@maﬁm?{aulﬂumsﬂ%mﬂﬂ%y'aaz 1 1ad (single dose)
Fardin 53 63.1
wnanaadonasusn 9 10.7
wananguanluiuludenss 9 10.7
duidenuinaiazdoniineinisua 4 4.8
mMsisuwruzdonvarU3ana 4 4.8
Uandaanzanzuiang 2 24
wiesusnausziiuldszoznisuimaunuAuly 2 24
ussgslavasfusnaindaionassay 1 Tas (single dose)*
aenviysyiemderUy 82 97.6
NWNTmeUIaTIALAIUINAALE DA 38 452
Heiiinnzindndeamlids 1 au 31 40.5
Iunduiutuiemnuing 1 aduidou 30 35.7
linsaadonuaznsrvguain 18 21.4
Idsunseemudy wisgiisean uasvlogynivaauuina 17 20.2
Anduszlominmssnwmeiuia 10 11.9
ffusnandadendnyau 8 9.5
Uinedledhutudday 6 7.1
Igmesitszanmulonta 3 3.6
Wanunagilalunisuinandaden 1 1.2
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NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA

(11SVN 2 dayanisu3atanaaiden (sa)

Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

Fayanrsusnandaidion 31U (579) Sowaz
ussgslavasfusnainiaidonassas 2 Taa (double dose)*

ae NIy TemderUay 124 91.2
Heiiinnzindndenmliis 2 au 96 70.6
VIS IUIBUIARAUN ARG R 68 50
Iinsaadonuasnsraguam 53 39
Isusnnuadsivinadiuiu 2 af a7 34.6
IgFunseamudy wisniisedn uasvlogyniviaauunn 31 228
avsuselovimssnwineuia 17 12.5
ffusnandndennaas 2 Tnadnuau 13 9.6
vsnaudledlutudy 11 8.1
Igvesiisydnmalonia 6 4.4
\AnrwguuazauiglaluTiailiuiann 2 1.5
AOINTLDITULAUNIIANAILUNITUTIA 2 15
ussaumaneludia 1 0.7

wavmiuiesay 100 esngnevamnsndendmeuldunnnimilavana

Juinandndonluisaoengudlng
Wuwene waglinuanuuanansegnsiidodfay
NATAR1ULNA D18 hazdIUge (p=0.178
p=0.683 LAy p=0.925 A1ua1av) ag19lsninu
fusnalunguituinaadsas 2 na fdwiniade
asninguassay 1 lna egrefldodrdnymieads
(p=0.020) TuguAmislafiningnguiuiaia
afiaz 2 Toa fldndadonnouu3ann (pre-count
platelet) Lagna1uTa1A (post-count platelet)
gand1eg1eddudAyn19ad @ (p<0.001 uag
p=0.030 MuE1FY) sudefiAnad svesusuna
indnideniild (platelet yield) $1unuginaindaiden
warUsunsindndongenitegailvedAynieat
(p<0.001) TaglgralunisieTsuununI Uiy
(p<0.001) @M UTIUIULTALEDAVIIAINED
(residual leukocyte) ﬂq'uﬁ'ﬁmﬂﬂ%yqaz 2 lna
fgAmnnIneg el ded 1Ay N19ad R (p<0.001)
wivsaeangudvegluinasiuinsgiui muua

(<1 x 10° wadnogdn) A1uAuUaDAfeNy
91Nl NaUsEasAlunguuiananssay 1 lna
73U 4 519 (Fovaz 4.8) lawA 81N1TUINVBS
v N a ' 4 v ' I
WWULaeAUT MY Lzta onaus 09 Ud sullu
N13UTAATIAE 1 1nd YaueinguluInaTeae
2 1o WU 2 518 tAuA 9101591U3 s uRUIn
5¥UI9NTUTALare N IRl ana wLas 9du
a = a a | I
n15U391A W elUisuiisuanisiineUszasd
sEwinvaeengunudn luupneafiuegedidedfy
N9e0A (p=0.205) (M1319% 3)
HaN13N15UTELIUAANYBING N A U
& A A v Y a &
nandennlaanguinensia 1 laa waz 2 loa
WU NN UN N UINTFIUNITAIUAY
ANAINAIUNITVBIAUSUTNITLaT ALY 9Y1@
an1nalneynsrenis laun Usunanaaden
ila (platelet yield) USuadadonv1iiiude
(residual leukocyte) anwalzn19a1eni (swirling)
(M15799 4)
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dwusauauu
NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA
Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

1SVN 3 mMswWieuiisudnuuenAne1vaguianane 2 ngu

aseaz 1 Tna adeaz 2 Toa
(single dose) (double dose)
Snunuziirnu (n=84) (n=136) p-value
MUY Y U Y
(578) fouaz (578 fouaz
LA
¥ 75 89.3 111 81.6 0.178
Y 9 10.7 25 18.4
21 (U); mean + SD 42.7+ 82 431+ 72 0.683
thwifh (Rlan3a); mean + SD 758 + 13.8 845+ 1538 0.020%
dugs (lwuAluAs); mean + SD 1703+ 7.2 170.4 + 6.6 0.925
nyjidanszuuietle
18 (0) 42 50 73 53.7 0.457
18 (A) 12 14.3 24 17.7
1 ® 29 34.5 39 28.7
vl (AB) 1 1.2 0 0
nyidenszUVDNSIaY
Positive 84 100 136 100
Pre-count platelets (x10%/uL); mean + SD 2753 + 23.6 329.2 + 63.1 <0.001*
Post-count platelets (x10%/uL); mean * SD 204.7 + 22.8 2209 + 62.8 0.030*
Yananndadendild (platelet yield) (x10'); mean + SD 41+04 6+ 0.2 <0.001*
Surundnidenitld (gilin); mean + SD 83+09 12+03 <0.001*
YSumsindniden (1adans); mean + SD 341.3 + 35.6 483.5 + 23.3 <0.001*
szazaTluMInsY (WH); mean + SD 62.7 + 10 773+ 16.7 <0.001*
Bnaudindanvaaviae (residual leukocyte) (x10° cells/unit); median (IQR) 0.2 (0.2-0.4) 0.4 (0.2-0.6) <0.001*
2 nsldsUseasAannnsuSMananden i 4.8 2 15 0.205

*p<0.05, SD; standard deviation

(1SN 4 nsUszfivaunmnndndasiindadonainnisuiaianseas 1 ag (single dose) uag

2 1nd (double dose) WigUAUANIATFIUE9BS

- , v A single dose o double dose v
sren1sUsediu ANNATFIUBNDY $ouaz ERILG! OERE RG]
(n=84) (n=136)
YSunanndadendle > 75% 89510819699 84/84 , 136/136 ,
' . 100 K 100 M
(platelet yield) > 3x10"/unit (®9) ®9)
Windenrnaunie > 90% V8IFBE19HBY 84/84 , 136/136 ,
, ) _ 100 H 100 B
(residual leukocyte) < 1x10° cells/unit (99) ®9)
ANwaEN LN Wiulddningeagaiay 84/84 , 136/136 ,
! 100 WU 100 WY
(swirling > 3+) score > 3+ (99) (99)
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NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA

Nan153ATIEVIUT suLT Buduuiade
AOMUIBYDINTTAT BUNARTNInaALEoAIN
Juianandear 1 Taa uay 2 Tna laeddoya
AusRANaAdend LI 220 318  AUETUUIIA
ladin 15ang1u1alfe9318Use¥nunsizy n1s
Sins1evidasounqu 3 antunisal laun
(1) aaunisalluefAniuianaldasar 1 laa
Wity (2) anrunisaidagudidfuiaauisdau
awnsausandsas 2 laalduisdu uax
(3) aaunisaisrasdlusuianiifuiiaiomn
annsaudnensiey 2 Tnaldvnae nuidunuly
anunsaitagiuededenianas 1,726.36 U

Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

Anduderay 38.2 Wowsusuanumsalluednd
Hunandouindndenndsos 1 na viavn duyu
M909351A1 4,519 U M llsanegIu1aaIunse
Usgndaanldanesinle 614,584.16 um wagly
FUIANININAIUITALT U MI1N15US 1A
nfsar 2 Tnaldvianun Funuadsdensaiuns
anasld 69 2,259.50 umsiaga induanassesas
50 virlvarunsaanald 18909l saneIuIaag
ULV 994,180 UM (R399 5)

(1SVN 5 Awszddunudsviigvainisinisunandon

ohin
1 Tad (single dose)

tagiu
1 Tad (single dose)
2 1ad (double dose)

UIAR
2 Tad (double dose)

AuauUAluN1sUINA (318)
1 1na (single dose) -
2 o (double dose)

u3aa SDP 1Ha3s (518)

1 0@ (single dose) 220
2 o (double dose) 0
Total SDP (g9) 220
Aldane (L)
U3 1 AU 4,519
ﬁgﬂﬂllﬂ 4,519 x 220 = 994,180
%o 199 SDP 4,519

anfA1lddnesa 1 g1 SDP (Um) -
anA1ldIelsaneruna (um) -
Sevazn1sanduyu -

4,519 - 2792.64 =1,726.36
1726.36 x 356 = 614,584.16

220 220
84 0
136 220
84 + (136 x 2) = 356 220 x 2 = 440
4,519 4,519

4,519 x 220 = 994,180
994,180/356 = 2,792.64

4,519 x 220 = 994,180
994,180/440 = 2,259.50
4,519-2,259.50 =2,259.50

2,259.50 x 440 = 994,180
38.2 50

SDP; single donor platelet

asula:ondsaua

nNan1sfnemudn fuinaniaiden
W INUARIUNIIAANTDIATUNE NN T VD
AuguIMslafiauiend ann1vialng uine
dnilngdugfiasuinaindndon (Gevay 32.7)
Usgnaue1@willA sadesiuniadsuaznis@nu
lawa 91519015 wilneusgiamia a3 013158
3 #1399 deinSeuuasin@nw (nsed 1)
agyioulviiui sunumvesnquendni idnvas

AU URAveud odANgslun1sTdIusauduy
Aanssuduanssiay kansAnuiaenadesiu
NUITevessrd Indtudn denudn Jedediu
Indrinasisazdanudunusiunisuiaaladie
oguriaiiles Inslannglunguinsvnisuazagis
wualdfuuinaladndulsednidesainianmg
aadlanasiruadi fsenisuiaaladin
\iedsaudiusin® Husadlngansauiaim
afaay 2 Tnald Aadudesay 61.8 agaslsiin
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NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA

HUS1AT1uuNIndvediian1uial vinlv
szpznattunsusnaduiladuddyiisdalale
annsavsanasiay 2 Tnald 9nUssiiusanann
migauansainveyalueeniuussuuuInisv
4nAR 0N UNYANTIUKAT TN AR LI VR I
US31A LU N15VIULIATUINITUBNLIAITIVAS
nslaliuinisluiungasivnisvseTudfnsing
q 4 wvugdmsu usanad faulszavie
WINUUSEN STIN5TRYE o UsTAUITLS
W AaledunIedulrinsifiniiiedeansdoniuas
mmﬁuﬁwaamau’%mﬂﬂ%w 2 lod maemauns
Wannssuutiannegseulatifiediuauasanly
N33 UUINIT Tngseyssevailunisins ey
Lﬁ@iﬁpﬁﬁmmwLqunawlé’ﬁﬁu dmsuduiann
indadensglmiasdnszuunisuiaalisuein
n15UsARTaay 1 Tnauileusziduaiiundo
wdnduisiamunasdnrauliusaesnadily
soudaluuuy 2 Taa dgnideanisiianaiaund
Yudniusiunngluduluifensgs (lipemia) dniin
mﬂmiﬁQ"U%mﬂ%ﬂﬂszmummﬁﬁiﬂuﬁuqqﬂ'au
vsaadenaldandudesanlnansesniannng
vsanandeay 2 Tna Femrshiauug usane
wanidssonmsiuneuuianetsdey 6-8 alug
Wiotlosrudgynarasndgu Jamizendudon
Vinafianzidenuintuinas duiusiunisuna
duaniAulundeduiaaiivasnidonvuinidn 3
Jorgensen wag Sorensen flAiuglunisiangiiy
Tafnrounadulutnamtiegisd 9 maaizladidn
Fudoasluadiusn Tuusihlfianzdnadalng
peududneenwasildsuiianisnisianglud e
swdddarsianzgniiy Wesainorafiuaay
[Beaiensiinsostn (hematoma) vaeunnL§usie
waondonls arsasunausndnaiawny nsdl
wizlildusaaswdsudmindiddwungliiang
iuTadinuny’ ‘ﬂzgml,%q;:JU%mmeﬁaanzﬁﬂﬁ
LﬁmmmiﬁﬂlﬁamUﬁaizmwu%mﬂLﬂwﬁﬂu
Jadeiviliuiaanganszurunisnansiu 1y

Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

wnlidesgnidnnisuiananasliaiuisauiamg
afaay 2 Inadtely s lidnwdsureainlilng
wvineauaziiafoulviuinadifenineuty
WALAUTALAND

Aunsegalalunisdadulalunisuian
afaar 1 1aa uaz 2 Tna wudn sieaesnguruiag
RUINYINUYYIMEDUUYE dOARGDITUNUITEVDS
Bednall WAz Bove 793331 usegdlanielu 1wy
avmiveniula pnudesnnsYlemiodeny wie
nsflasesssnduyana iuiladuddgfiisnia
#on15u3nAlafinuInnnd mounnuneuen
uananil Tungufuianandsay 2 Ina Sanuin
fussgslamefiunndanguinandsas 1 loa
W @awsayieUlele 2 918 wagnsiuin
Tsmegnunanaunauindnidion Jsasvioudiausagle
Famune (coal-directed motivation) 7 FaLau
1Ny

INNANTIATIAT U B Ua NIz vRY

v

HUSRIANUIN Ui nduasAnanaannauusain

Y

(pre-platelet count) TunguusaAAssas 2 lna

D

firgenin FeflanAdennussmausosuaudisey
el ;EU'%mﬂﬁﬁﬁ;mﬁﬂmmdw 65 Alansu Juwwaliy
Uszauaudnsalunisusainnseas 2 laals
geni uagdsllanAdeiiAsadossydn dwin
wazanndmdondudadei ddalunisusen
afsay 2 Tna lnefifusnadarudasndeonas
lineliiAnernslaifiswszad 2 msusaandeas
2 Toa TUTinaundndendils (platelet yield) gann
edlmudgyenadnlunisquadioe wu il
HUagldsuindaadonisnalunisaiununiie
Foneon anarusndulunisliingadend
anAULE BanInnsA N AR U UF a1 Avane e
(multiple donor exposures) LaranAIILA B3ve Y
n3An platelet refractoriness Tuszeze
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NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA

AuauUaendenyd lunguuiang
afsaz 2 Tad $1uau 2 518 inennslditeUsasd
Igun 91n1s¥3ufivinaazusatn dudueinish
JULIT @10150M81ALING AT AIINTTAWE BN
iad1inusadinge (citrate) wazliguiana
Suuszmusealensiaginazateh deo1nswn
(tingling) tHuonislufsussasdfinulavosain
N1SUSAIALUY apheresis laglAnanansnutaon
wdanay citrate AU vuAaLGoulutdonyo g
U3 Seulsediduinesulssmuneaden
vindinazarsineuuianannadadetesfu
9111591 UI A YeNINT Smuenislafis
UszasAfa vasovagal reaction 1 niile aduld
wioluay wifeiduonisiiaansanuleialuly
nsuinalafinuazannsaiuialddenisnua
Dosku 1wy Tiusustu snivhags Auth waginuy
WWeauiann Tunguuesiuiannaisay 1 Tnany
91015 bW IUTEEIAABDINTTId ULA DAUS LI
Fanzdeninernisuin dudueinisiiudesann
WMATANISIANELAU @aAARDIAUIUIT T8V
Jorgensen L@y Sorensen ﬁlix‘uq’i'l 91117UN
vinashuminanzideadunildly local adverse
reactions 7 nuvaslun15U391ALUY apheresis
Ingginduiusiunmsunadudniulunieduian
Ivaeadenvuindn® agrdlsAnunisihseTalas
FannsiuensldieUsvasdAenaing u 1y
9111591915 ansTuLdenude uSee1n1s
Jedou \Judsddyiquisuuianaladindodli
Anud YN easem i ulonassnugiug
U3ananidien andeyaninaniauisaiily
doarsuazUssndunusisaiuvasnselunis
viarananiien T usaawnsaiansan
adulalunsusaneadias 2 Tna isuls

A1UN1TUTEAT UAUAINYDING AT 09
indadenIouiisuiuaunsgiusidaiiimun
1 wan1sdnwinuli nandaeiindadanain
;:Iu%mﬂﬂgqamﬂa;umummsﬁmmgmmimuqu

Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

ANAINAIUN I VBIAUSUTNTLai ALY 991#
an1n1wialnelunnsren1sf ian1svaaey
agsioufausednsanuazainuung ofoves
nszvUNsIWSsnAnidendidlunisey uilas
wuinguiiuiiandsa 2 Taa fd1 median w09
residual leukocyte gandnegreiliydAynneaia
(p<0.001) ko gaAeay TuLnMITUIATFIUAIY
Uaansey §adudsdrdyedneddunisdeadu
amizunsngeauainnsiiiden wu ldannsliiden
7 lu Ty oE oaunauwan (febrile non-hemolytic
transfusion reaction; FNHTR) nstingi@mumusie
dindenv1ive u3aA (alloimmunization) kag
nsunsielh3aiendumad Wy cytomegalovirus
(CMV) FatfuwBndst SOP léFadnsiinanin
wazanuvaeadeluseruiisousulddmsunis
nllglugae
N19IATILAUNUABVUILVBINITHATHY
nanAusnandensiia SDP nels 3 aniunisel
fun ofin (U3aARTsaz 1 1na Vianue) Fagdu

(% [
[

(HMIN15U591AAS9aL 1 waz 2 1ad) LazaulAn
(US91AAT98E 2 1ad V199U9) NULUILULADAARDY

[V

i1 NMIUIAATIaE 2 lna Fivanduvubiese

a

gdalaag199nau Tngluaaiunisalauuay
ALIUNITUTINAATIAY 2 tnd VIanun Auvusaga
SDP anaddesosay 50 aunsauseundnauuseann

e 994,180 UIN HAB NG MINA 1L DUD 9

&

UsgANSNMITIEUU (system efficiency) wazAy
AUAINILATEFA1AATAUNIN (health economic
value) Tnsnsuinanssay 2 Tna Preanduyusie
wihgldeehslifddny Tnglidoufiuyaanivie
ninennsiiady Snedufiusiuiugman il
fameavinnelddiuiuguinawingy iy

a

Usglewiogaunnaeszuuusnislainnluniigd
mméfaqmﬂ%’mﬁ@Lﬁamﬁqqaéﬁqﬁalﬁm
Fafunsduasunisusannnieas 2 Tna
Fadunagnsfiduszansnmnnazimungandmny
Tsangunassaudmindiddosdadunsnenns
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NNSIWUAYIWANATTUNASINSEN single donor platelet (SDP) TnadoAvARUNIWIA:AINUADNABUDVLUSA

uDIINN

msdnaiiidestaddyieliause
n7191nA7 pH a1 Sunumogvesndnidonls B
AIUNINTIFIUVOIAUT UTNITLaT AUY 47
fivualiin pH vaundnden o Junuaaigsod
A pH > 6.8° awsiilosanuansusidlngign
UlUldlug Uisnaudaiununeny vinlidnuiu
feg 19l gnedInsuN1TnTIvInAT pH o Tu
nuAe g vaINAnTusiLazmteauliiiias 0s
oy (pH meter)

dolduollu:

nuuInslaiavesuszmalng Tnganiz
19INEIVIATEAVTINTA AN URNT YU 9311 a
AUIVUTEUI UAAINT kagnN13IANINE A
Tafalyi i 894N es 9A1IUA DIN1T WANITIT BN
AugsuuInalaia lsameualfeesieUssny
wedt uandliidiuin maiudediumsusaengn
Fonnsiay 2 loa ﬁmmﬂaamﬁﬂﬁmamamqﬁmﬁu
A0V ALAMINATHIAENS WATEIAIAUNINATY
1IRTFIU N5TULAE ouuLINIaT AaTlATUnNS
aduayuludf1e 9 1wy n19i uLas sauen
dulsznaulafindnlul® mi?{amia%umgﬂﬂ
warmssuianuddgueinsuinanandon uaz
MsAtUaYUUlEUIAIUUTNNT WU B18ATUSNNT
Wauimsiungn Wawssuulamungesulal ha
fmam‘wanaammmammaummmwmmﬂ i
duaSumsnduanuinadiegrededos dufunis
WadsEAnsnmnswseuindaidenld i ssad
ANUALAINATYgans uidsagligUaelasu
Ustlevgeananmsidndsndndasiladiniifiome
wazdlANN

Tufuasuusonlarka IsowaulalBavsIBUSEIUINS 1K

NnAaANssuUs:NA

fidvenansanuveunueEsBeiauNNg
NIy 1350999A 1991 Anvesel lvevug way
919156 astenwat naustus Aldnganlimuinw
LuzhIMIIN s AT uuide sauvtslwaiiu
Yrumdolunisesnuuuiad esiodde sudu
Uselomiegnef ssantsAnwinsad uonaini
YoURUNTEANGUINAINAAIEBAY YU AL
sudleuasiiddAylunsaniuanuiselidgnsa
LN
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ORIGINAL ARTICLE
Incidence and clinical characteristics of tuberculosis among healthcare personnel

at Chiangrai Prachanukroh Hospital

/INCIDENCE AND CLINICAL CHARACTERISTICS OF TUBERCULOSIS AMONG\
HEALTHCARE PERSONNEL AT CHIANGRAI PRACHANUKROH HOSPITAL

Inthira Simapichet*, Worarat Imsanguan®,

Pattadol Phonvicha**, Kanractchanee Kiatjirapat**
ABSTRACT

BACKGROUND: Tuberculosis (TB) remains a significant public health issue in Thailand. Healthcare

personnel are classified as a high-risk group due to occupational exposure to TB patients. Most previous
studies have focused on latent TB infection, while data on TB disease among healthcare workers (HCWs)

are still limited—particularly in large tertiary care hospitals under the Ministry of Public Health.
OBJECTIVE: To evaluate the incidence, clinical characteristics, and occupational roles of HCWs
diagnosed with TB at Chiangrai Prachanukroh Hospital over an eight-year period.

METHODS: A retrospective cross-sectional descriptive study was conducted among hospital staff

diagnosed with TB between fiscal years 2017 and 2024. Data were retrieved from the medical records

of the Occupational Health Department and analyzed using descriptive statistics.

RESULTS: A total of 62 TB cases were identified among hospital personnel during the 8-year period,
with an incidence rate ranging from 166 to 408 per 100,000 population—higher than the national

average. The median age was 42 years (interquartile range: 32-51 years), and 56.5% were female.
Notably, 62.9% of cases were asymptomatic and detected via annual chest X-ray screening. Pulmonary
TB was the most common type (79%), followed by extrapulmonary TB (16%) and combined pulmonary-
extrapulmonary TB (5%). Microbiological confirmation was obtained in only 17.7% of cases. Two cases
were identified as multidrug-resistant TB. The most affected groups were nurses and nurse assistants,

primarily working in internal medicine and surgical wards.

CONCLUSIONS AND RECOMMENDATIONS: The incidence of TB among HCWs at this hospital

was higher than in the general population, particularly among those over 50 years of age and those
with more than 10 years of service. Annual chest radiography plays a crucial role in detecting
asymptomatic, smear-negative TB cases and effectively reducing TB transmission within healthcare

settings.

\K EYWORDS: tuberculosis, healthcare workers, length of service, TB screening, annual chest X-ray j
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ORIGINAL ARTICLE
The effectiveness of telemedicine for blood pressure control for patients with hypertension

in the island area, Ranong Province

" THE EFFECTIVENESS OF TELEMEDICINE FOR BLOOD PRESSURE )
CONTROL FOR PATIENTS WITH HYPERTENSION
IN THE ISLAND AREA, RANONG PROVINCE

Wuttichui Jakaew*, Pairote Chuchat**

ABSTRACT

BACKGROUND: Currently, telemedicine is increasingly being used in medical care. For hypertensive

patients, it has been found that telemedicine can reduce blood pressure lower than conventional
treatment. In other countries, telemedicine is widely used for patients in remote areas with
inconvenient access to services or high congestion in service. However, in Thailand, there is still no

comparative data in island areas.

OBJECTIVE: To compare blood pressure control, waiting times and patient satisfaction between

hypertensive patients in island areas who received telemedicine versus conventional care.

METHODS: This quasi-experimental study used a two-group pre-test/post-test design. The sample

group is hypertensive patients in the island area, including both controlled and uncontrolled case,
who registered for treatment at Ranong Hospital from October 2023 to September 2024. A
comparative study was conducted between the telemedicine group (n=35) and conventional group
(n=35), selected through simple random sampling. The study period was 6 months. Data were

analyzed using paired t-test, independent t-test and Fisher’s exact test.

RESULTS: Before the experiment, the two groups showed no significant differences in baseline

characteristics. After the experiment, the telemedicine group had a significant decrease in systolic
blood pressure (147.8+18.8 vs. 144.4+14.9, p=0.046). When comparing between groups, systolic and
diastolic blood pressure were not significantly different (144.4+15.0 vs. 146.1+19.9, p=0.695 and
82.8+9.2 vs. 82.7+9.4, p=0.700). The number of patients with controlled blood pressure increased,
but remained lower than those with uncontrolled blood pressure. The telemedicine group had a
significantly shorter waiting time (50.3+12.0 vs. 119.6+24.3, p<0.001) and significantly higher service
satisfaction at the 0.05 level (74.3+8.3 vs. 69.5+11.8, p=0.050). P
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in the island area, Ranong Province

r CONCLUSIONS AND RECOMMENDATIONS: The results of treating hypertensive patients with |

telemedicine were not different from conventional care. This is consistent with domestic and international
studies that have found that the number of people who could control their blood pressure increased.
Thus, telemedicine should be applied in the care of hypertensive patients at the primary care, especially in
remote areas with limited and inconvenient access to services, and it also helps alleviate overcrowding in

healthcare facilities.

| KEYWORDS: telemedicine, hypertension, island area

*Ranong Hospital
**Ranong Provincial Public Health Office

Corresponding Author: Pairote Chuchat ~ E-mail: yewmpa@gmail.com
Received: 18 September 2024  Revised: 10 November 2025  Accepted: 6 December 2025

I ———
>> |GaVS18IEans : CHIANGRAI MEDICAL JOURNAL ljﬁ 17 DU_UFI= 3/2568 91




dwusauauu

Us:an§wavavnisisnisiwnanivinawoniuaus:auaudulaka dksuyualsnadiudaulakagy Tuwuiina: 3uK30s:usv

ANMUIJUN

Tsamudulafinguiudadeoidsddy
vaslsaialauaznaeniden 4 uduaungnis
Wudasnarnisidudindusund saeslan’?
wasdususuniswedlsalossiundnuqlunain
Ugugdisialan® anndeyavesesdnisounsislan
U w.e. 2562 Yseynseny 30-79 U Uszunu
1,280 dupu iulsenuduladings Inglinsiuin
AUl 8UIND IS e8aY 46 wasdiiessauay 42
winfuit e 3unsifadouardne demuin 11u 5
Yo Ureanunulaing i aiunsanivnuseau
rusulafinle” dmsuamumsallsaruiuladings
Tuuszmnelvned w.a. 2563-2565 Suunldiufiudy
lneilonsUae 14.22, 14.48 uag 15.43 nousewns
WAUAY ANUEIAU° dBRRARITUNANISENTIVEUNN
Uszraulng 1nn1snsias19nensei 6 w.a.
2562-2563 WU mmqmaﬂmmmﬁﬂaﬁmqq
vosUszawulngony 15 JTuld ingeduain
Sovay 24.7 1D w.a. 2557 WuSevay 25.4 vausd
msihfsszuuuimsvesnguitlilasunmsiteds
Tudunrudulaingafiududndesainiosas
44.7 Tl w.e. 2557 Wuseuay 48.8 laadl w.f.
2563 dndufildsunissnwmanasainiesay 49.2
W 47.6 winguitlesunisinuinazauauldngy
fidndruanasaindosas 29.7 1Hu 22.6° Tuvai
an1un1sallsanduaulafingsweedaininseuas
3 Ydounas (U w.A. 2564 - 2566) NU31 U9ATT
Uy 1,074.23, 1,154.32 way 1,159.47 Mo
USTANTUAUAY AUEIAU LAgDLNoIlness Ul
dnsavazant w.e. 2564-2566 WAy 9,225.39,
9,430.38 Uag 9,910.90 iaUsyyinsuauau dIug
fimuauanuduladnlyldfiuulduanas Aady
Seuay 0832, 43.26 WAy 39.39 M1Ua1A U’ LU
Uauuseanas w.A. 2567 81LniladszuaaiiUaeg
mmm”uiaﬁmqud'mm“aaq'luﬁyuﬁ'Lmzﬁ'%{u
nzilousnwnulsameiuiaszues wazladsnauld
fumsinwidelsmeuaduaduguaindiua
(SW.a0.) G?fﬂﬂimi"]a&ﬂumsﬁﬁwlﬂaﬁmﬁja U
4 Wh9 LAWA SW.AR.LNITWEIN TIUIU 36 518

JN.AR.LN1EE8 T 25 918 IW.an.UuneE
I 91191 72 578 wagIn.an. U1uniansngnn
F1u7U 48 518 lagUrvdulngaunsaniuny
awsulafnldmlusnsfgeaninnasiiimneves
N3ENTNEsITAGY TarmunliFosaz 60 usddl
AUasluuns swan. delianunsaniuauaiudiu
Tadials 19y sn.an Cruinnzduly Jadiiaelsa
musulafingsfinauauaudulafinldd Lies
Yovay 17.147 Famsquadnufinesuuuuifuii
JUaagldsunisdslusumsineiiilsaimeiuia
usigeui ewuunng U¥uen Suduuziilunis
UAUAM wardanunednniunissnuaeid o
IUNTRZANTAMUANSTIUANNAULATR LA Lae L]
finnzunsndou Juzdinduluinwided sn. an.
Tudiud
Tutiagdusnasmsguagaefdinnstunld
Funnd ufen1sunngnalna (telemedicine)
Fagmiunltegrunsvarsuaziuualidufiozly
Tuszazen laglanigd9i dn1sszuinveslsn
Faielafalalsun 2019 w3o COVID-19 fn13
‘U%’ULﬂﬁaugﬂqumi@ua%’ﬂmﬁﬂw \loanay
uedauarnisfimianieluanuneuia® Yslew
YBITTUUNSRINENITlnadiaieiunaleusenis
p17iiu Yrgliidnfianisnsiasnuiuazlasunis
Aadvannumddieingleviuviaed andnlddne
waziatlunIsAun1 saudealdTeudady g
NSPUIUNTYINNUVBY telemedicine Usenaumae
(1) mydananewavameilou lnegUiedaning
WrsuuinsHaussuveeulad wazamesideou
WioBuduiinu (2) msusnwunmd fUasdeans
Fuunngn1uiflonoansedoinad u 9 Lite
daunueINIsuardeaya Wy JUNN8YeIIN1g
(3) MItadekarnIslvAus unngasuseiliy
91113 Tladelsadosdu uaglieuugilunis
$hwn (8) nsdsen mndnduunmdasdedayanis
dnlufamhenundunssy Fsazindedeiile
Juduiieguazdndawlulsl waz (5) n15danns
TayauazA1ldany Jeyan1sinwavgniuiinadly
nyszdeudiannseind waznuieaunisdu

>> |G&VS1EINBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 92



dwusauauu

Us:an§wavavnisisnisiwnanivinawoniuaus:auaudulaka dksuyualsnadiudaulakagy Tuwuiina: 3uK30s:usv

szAnrolUaoiii at1szA1uIns’ dmfunisld
telemnedicine lumspuagihelsaanudulafingeiy
NITNUNIUITIUNTIIY sludssinauas
A1aUsEmAnUI Nsknngnislnaausadiean
auiulainlafiniinissnuisuni vseegraley
AlUANWANA1TBIANUAUTALAGNTENTN9NTS
TAYIHU telemedicine TUN1STNEBILUVUNR
lagtanizlun1eusenaidnisld telemedicine
dmsunisquadnufinefuogiaunsvangluiiui
slna llagaanlunisidisuuinig viedivsunan
AukesaluanIuuInIsge Aatunisquaine
HU28l3AAUA Wlaing9a 1852 UUNITUNNE
mslna Jadudnmadenvilsiianunsathuusuld
lunisquagUlelsannudulaingslunisunng
seAuUguadld Tnsanznguidaslufiudinig
Wieanunsadndsunsgunmauans sl sy
g2 1usssy fauain Wuauazain
TirugUaeluisosesnsifiume Uszvdanaily
N13595UM IS wazanAIULesRlulsINeIUIa
widslaififoyanisinuidaliouieuluiuiiing
Tuviunvesuszmalneg §3dedadauavlatias
Anw1Uszansuavesnisldnisunmdmslnaiiie
muaNsEauANUGulafind UL UIslsanmel
Tafingolufiuiiine Yamtaszues iieldidy
wuslunisdausnmsfiungauudduasluiiud
vidlnauazgthengudu o egamnzausely
Jnnus:avn

1. WierSeuIfisunarein1sAIuALAI NNy
lafnseninanisguasnwislenisunndnislnaniu
nsguainudieisund luiluflinng Sminszues
sumsasuulasesseiuanuduladin

2. el suliousrezIanToneeTENing
FUhelsanudulafingsiilasunisquasnusie
n1swnngnislnadunisquasnenleIsuni lu
fuiing Taninszues

3. WewSsuifisumnufionelavesFuuinig
sENINNTARATNEIAENITLIngnIlnaiunis
puasnudeTBUnd Tuiuiiing Sminsvues
38NISANUT

sUnuumsdnuidun1sided mnaos
(quasi-experimental research) LuU#BINALIANBY
LAZNFINITNAADY (two-group pre-test/post-test
design) 1UFsutigusEnInang unaaes (l9szuy
mMsunmgmalng) funguaunu A935Und) e
nM3nT9fnwlagunng vmaniaseunsafLiu
yemaLieauisdesnay
Us:gINsiiaznanmnany

FUasmudulaingaluiufiinig léud
NENEIN 1N12E19 INgAUlY Lasinenanen
funsifouiunisinuniulsmeiuiassues daud
AANAL WA 2566 DITUEIBY W.A. 2567 AU
nngudegeluswnsuAeLimasd 593U
G*Power louangusiegesiu 70 518 1ungu
Aldnnsunmdmslna $1udu 35 918 uarisund
109w 35 598 Mndurhmsdueddluusanga
Aa835d ufI8g19LUUdI1Y (simple random
sampling) @y’JEJﬂ’]iﬁq'uﬁ]’mUwiyflTi’lEJ‘ﬁIEJWy’JEJ
aouiamed fduldavAdngunmsunngmalng
dldavg1dnguisund waziit olosdunis
Uudeuresnguiaegns (contamination) TRREEN
tatuidudunisifusiunudeyanoutazvds
naaesifliSudeadu levinnsidunusuteya
YDINGUAIVANNOY wAITRAUTIVTINTOYAVDY
naunaassluiudaly dnseauaudadesuniu
LlvauuanenasenInangy W ey 15Asa
UG URMNLNUNTSNY LOUAY uazasiadeu
AMILTEUYINTUYRINGURBUN1IVIARBY (baseline
comparability) Tagfuuanas daidu el
aosnguiianuuansnafutiosdian

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 93



dwusauauu

Us:an§wavavnisisnisiwnanivinawoniuaus:auaudulaka dksuyualsnadiudaulakagy Tuwuiina: 3uK30s:usv

INCUNAQIYN

1. Huftaelsnanudulafings Hamae
wazinaAnd 119 aruauauiulafiolduay
muaubila

2. dszauadnusulaninliiiu 160/100
fiadwnsUsen lusou 3 Woufidiuun wazlasu
guomuausERUAmNLfulatinog1stios 1 vin

3. 1918587319 35 - 60 U

4. laifinmglsmiilavinden lsavaenidan
auns uavlsalasvorit 4 Fuly

5. danduddyyranysal aiunse
Ranedoa15m2835n1507u n13ie n1sideu
AMwlnela

6. DuMd191NUIToIUES AU T
INCUNANDDN

1. Judteanudulaingesila secondary
hypertension

2. @dgyminssuguamauduguassaly
nsguasnwvieldansaaiunulsala

3. gansdnusieidosiaud 2 adeduly
Aeluszesiia 6 1NouraIn1sAn

4. fangunsndeuisuussideatrfuns
Snwilsmenuna

5. 1AUUTEaeAITaanaNNTANK
InSovdoNlglunIsFnL

1) wuuwesunsiAveyannnvszidoud
ffvatatu Weiutoyanivsedeuditudin
Hannsasinsnudaedadulia swan. lu
Aufin1gis 4 uvs uazaddnnuensounis
lsanegrutaszues lnswusnisiiudeyaidu
5 du il

1. doyarialy éun wa ang dnidn dauge
szeznafithoidulsannuduladings uazlse
Usedddu 1 Wiudeunsfineise EeHONTGHG)
HAN1303IANMBIUHURNIT lawn cholesterol,
LDL, HDL, FBS, GFR, HbAlc

¥

2. °EJayjaﬂ’]iL‘UﬁlEJULLiJﬁﬂﬂ’J’]ﬂJﬁJuIaﬁGlﬁﬂﬂ
wuudufinauiuladin Usenausiy dayaniny
Aulafinnaukaznaadsunmsfnynide laeiduy
autuladaluaoiuneruiaiudiinie S
eEAVRN

3. JoyareINITANULAIUANAIINAULATIA
vosusazyana (AruAuld/munulaild) fanou
wagnaad1un1sine1ide lngansdunuaiainy
fudalnan (systolic blood pressure; SBP) <140
faflunsusen warAnudulanealadn (diastolic
blood pressure; DBP) <90 daalunsusan 310
MR UUINNTANETAIGY nToluzi
YosaupuAURulaingissenalne ' waz
INUIYDINTENTHAITITUGY

4. Yoyadnuiuvilnvese1FnwIAIUA
Tafinfl#3nwanummdlymaninsoundiynaa
Ferfuisasangy muLuInInIs¥nuIves
auAulsanudulafinguisusemalne nou
wagvaainFunsAnw Iy

5. doyasrezinansonassons weday
yAAa ISusaudnaifUisameDouauiam
AouNuwNmNe

2) WUUADUATY (questionnaire) vt B4AU

1% =

ToyanuianalaveTuusnIsHauINNlasy

Qe
e e

NINUENTUNITSNEIAIENITRNNE NI NALAY

4
sg”ﬂaaﬁllé’i‘f’uﬂﬁ@JLLaﬁ’ﬂmﬁw"ﬁUﬂmuﬁm
yaansfiliuing navuIunIs/duneunisiu
U5n15 #981UIEAILATAIN T OINIINIT
Anfiedoans uazANAIMUINNT dnwazA1aiy
WJunistauvuninsiaauuseiduan (rating
scale) 5 w#u 18uA 1nfigm 110 Urunans tee
toeiign myvihmsuwdanalaouuasrazuumdy
AzLuLLRAY wayfvuanae i lunsdaseu
Tngldinausivosiuasi (Best)!! uuadu 5 svéu wa
N19A529A8UAMAINLAS 8980 WUA AT
danAdes (100) ag5¥1319 0.67-1.00 Uazdan
AaLesiu (reliability) Wiy 0.82
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3) mssnwluguuunmsunndnslng

1. ms¥nwlunguiildnisunmdnislng $nwn
lagn1saanuausulainves Uienussuy
Google Meet AwAlun1sinnugae Wieuas
1 A% TaAUAulafinlaguARINTEIS1TNAY
Tu sw.an. luiluil Mnduwnndazyaasaounia
FUaeLA gatuauduladin 01n15MalU Annu
AMEHNINTBU UATNITATIINIWBIULUANS
Lﬁ'aﬁmmuﬂiwﬁumﬁ“ﬂm Taviudeyalay
Wvthiives w.an. aqmmmamwgummi
15aNEIUIATEUDY NUULANG SN YIRS
gvseUsuang1nelinanIsAIUANAINAULATR
Wiateery confounding 310 baseline therapy
waglviduugdiuguain mngUieiienniivie
AMmzumsndou unvdaztinnfinainrueaseuaia
YoILTINIUNATEUDS

2. dwnisinunlunquitld3suna fuioun
Snwshonsinauaudlaiinuazeinisfinadn
MUOATOUATI L3ang1utasrued lagazidngUie
nn 3 1iou iensrvernailesdu fenusedu
AMNAULATA ANITUNINTOU WATNITATIINI
wosfuRnns weRnnuuszdiunsinwdaiiu
Foyalagimihiivesnadnvuonseunsi dimsia
yaesUfoRnislsameruaszues Nt uLINg
J5nwnazinnsandwenviousvanen neldnans
muAueusladin elesiu confounding 910
baseline therapy waglvifuuziiuguam

ﬂWSIﬁUS'JUS'JUUDLJa

Ya v

1. ﬂ'ﬁLﬂUﬁ'JUﬁ'JiJ‘UE]ﬂJﬁﬂE]UﬂWiT‘JEJ N'J“JEJLﬂ‘U

4

nmamaaﬁaﬂaqgﬂmamﬂgmmazﬂammimmﬂu
TussuUABUNILABTVDILSINGIUIATLUDY LAKA
Foyainluvetng nan1snsranmeviosufoAns
Tayanuaulaialulsiazyie vlakazauing)
ausulafin aifisuuinis Vlzﬁayjaﬁuaq@fﬂwﬁ
SUN13SN¥IA8E telemedicine LLazsi’ﬂaaﬁié’%’u
NIUasNYRITTUNA

2. MmafuTuTdeyanainside andunis
Auriusamteyavesr]isangiutoyauinngd
Jaivlussuupeuiiunesvadlsang1utaseues
Wudeiumsnususndeyanaun1side

3. ivdayanufianelavesdSuu3nisan
naudregavian1sife faftefisunsdnude
telemedicine wazfteflldsunsguasnuidigds
uUni

4. ATIADUAIINATUD IURAZAINAUY Tl
yeatoya Tuiinteyalulusunsunouiiamesiie

MNTUATIEN
NMISIIAS:KUDNAIA:anAnTy
Anseideyanislusunsuneuiiines
WL%%U Imamauamiﬂ%mmwassl,usumum
UnyalRuazanassuiu Wnsuanuasenud Sevas
Toyaluszsuinsdiu [Wn1suanuasadind
Youaz Aade (mean) wardrmudsauuinggu
(standard deviation; SD) N153tA1EMUIBULTBU
aelunguitfunissnuieig telemedicine nou
LasndsdIve dmsusuusvindeion un seau
auduladin nsdsuulamesenildsne uas
3282118150AY AIUADR paired t-test d1UNIT
AneideyaIouiisussninainguiisunisin
¢ telemedicine wagngui¥nwmeiTund fou
Laznd Ty dmsusuusedanaiios o sydu
ausulafin n15LUE suLUaveseii 19 sne
ANUNaNElaTeTUUTNIT WAz IEUELIANTeADY
fauaif independent t-test 11T UAILUTIUY
nau lawa n1sAuANsERuAINAulain (Aiuay
lo/auaulalls) Mmead Fisher's exact test

NNSWINSMUNOUDSESSSUNISIVE
fuvyue

NuITed iU sLazla SIS
auilAINAUENTTUNTITETITUNTITU UL BE
Tsesneruiassuos nurgtavlasenas 9
COA RN.HEC. 026/2568 aeTufl 3 wwwieu .,
2568
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wanisAnud

Nan15ANwINUI nauiild telemedicine
dlngidwnenda (Fovaz 85.7) wuyateiy
sew919 49-59 T uag 60-69 T uniign (Fevas
15.7 wirfusisaeandy) 01g1ady 55.9+10.4
Awviiuianie (BMI) egluseauviusesay 15.7
Al0de 29.156.5 svazaniitasselsnn ey
Tafingaiade 5.6+3.4 U fudaoninwilsanudy
lafings 91u3u 3 vila Sovay 37.1 dulngly
aunsanIuAuTERUAINAUlalinld (Seeay 77.1)
fuhedmannliifilsauszdiidu q (Fovas 51.4)
FifilsaUse1ddu 9 nulsaumuainiige

(foway 41.2) nquitldA5und dalugjidumeandgs
(Fowaz 75.7) WP YIS 49-59 T 1nilan
(foway 31.4) e giafde 53.2¢10.7 U dd1 BMI oy
Tusgiuvhufosay 32.9 Alady 28.2+6 sxozAn
Avawselsannudulaingsade 4.4+3.8 9
yipesnwlsaanudulaiings S 2 wie oy
az 31.4 dwlvgliauisaniuauseiuainudiu
ladiala (Fegay 60) HUredmunlidlsausedidm
du 9 (Fevay 68.6) fiiiilsAUszaiadu q Ny
Tsaluimnuuniian (Yevaz 39.3) wan1s
WiguwiguanuuanetaseniIadadediuyang
voshaansngunuiiliianuuaneiaiueged
o deymneadn (m15197 1)

(1S70N 1 dayaniluvasnguinldnisunndnielnauazngunldisund (n=70)

asunndnislng ABUnd
(n=35) (n=35) i X2 p-value
i Fewar AU Sewar dwau Sowaz
LA
% 5 143 12 34.3 17 243 0.40 0.752
N9 30 85.7 23 65.7 53 75.7
a1¢
30 -39 1 1 1.4 5 7.1 6 8.6 3.45 0.486
40 - 49 U 8 11.4 7 10 15 21.4
49 - 59 11 15.7 11 15.7 22 31.4
60 - 69 U 11 15.7 10 14.4 21 30
woust 70 T Fuly 4 5.7 2 2.9 6 8.6
mean + SD (@) 55.9 + 10.4 532 + 10.7
Arnvinianie (BMI)
HEL 1 1.4 1 1.4 2 2.9 2.75 0.601
Un# 8 114 11 15.7 19 27.1
7l 11 15.7 12 17.1 23 32.9
97U 9 12.9 6 8.6 15 21.4
£UNN 6 8.6 5 7.1 11 15.7
mean + SD (kg/m2) 29.1 6.5 282 +6
steznaniivaedelsaaudiuladings
<19 2 5.7 10 28.6 12 343 6.79 0.079
1-47% 13 37.1 9 25.7 22 62.7
5-99 13 37.1 9 25.7 22 62.7
Haust 10 FAulY 7 20 7 20 14 40
mean + SD (¥) 5.6 + 3.4 44 +38
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1SN 1 dayanaluvasngunldnisunndnislnanazngunldisuna (n=70) (sa)

nsunngnslng 3BUnA
(n=35) (n=35) o X2 p-value
W Zewar  wduw Fewar  wdu Jowas
Iuuvliagrdnelsannusulaings
NAUNARBY
1 vl 7 20 6 17.1 13 18.6 1.99 0.574
2 il 10 28.6 11 314 21 30
3 %ilm 13 37.1 9 25.7 22 31.4
4 4oty 5 143 9 25.7 14 20
N13AUANTEAUANAULANRR
NAUNARBY
AruAulila 27 77.1 21 60 48 68.6 239 0.197
muAuls 8 22.9 14 40 22 314
TsaUszanddug
laidi 18 51.4 24 68.6 42 60 6.49 0.166
3 17 48.6 11 31.4 28 40
Teduludongs 4 235 3 273 7 25
HUIINU 7 41.2 4 36.4 11 39.3
Toduluidengauaziumau 6 35.3 4 36.4 10 35.7
Buq 0 0 0 0 0 0

SD; standard deviation

NaN15:US 8 UL gUAINUAUlaTinYDg
AUrenguiildnisunngnislna wudinendanig
NAADINAILRABBITLAUANNAU systolic A1AIN
1 1 a v o o aa 1
neunaaeted9iltudRyNIEda (p=0.046) d1u
SEAUAINUAY diastolic HININBUNAADI e bl
WedAyn9ada (p=0.778) (A15797 2)

Han1TUSBULBUAUAULAARTE NI
nquildnsunndmalnauaznguiildasund ey
A1SNARBINUI Ha5EFUAILATY systolic way
diastolic lddmuunnm1snueg 19l WedAey
FEMINERINGY (p=0.320 ae p=0.351 AUAIAV)
LAENEINTNARDINUINIS R UAIL systolic
wagAuAU diastolic lufianuuanansiuogiel
WAy seninaenguidufedny (p=0.695 waz
p=0.700 FLAIFU) (151991 3)

O1SIVN 2 nsilSeurfisuanuaulafinuaesUie naulaznain1snaasslunaunldniswnndnielna
Y q

fiauds mean SD % difference t p-value
1. szaupusulaiin systolic
(HladnsUson)
- NOUNAADY 147.8 18.8 23 2.07 0.046
- NAINABDY 1444 14.9
2. sgauAuaulaie diastolic
(HadnsUson)
- ABUNAABY 83.7 15.1 -1.1 0.28 0.778
- NAINABDS 82.8 9.2

SD; standard deviation
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(1715701 3 mswisuiiisuanuaulainvesdUie fauuasndin1snaasesendnangunldnisunng

nalnauaznguinldisuna

Asunndmslng ABUnd %
fiauls (n=35) (n=35) . t p-value
ean . ean difference
1. szauanunuladin systolic (adunsuson)
- ABUNAADY 147.8 18.8 143.6 16.3 -2.84 1.00 0.320
- NWAADY 144.4 15 146.1 19.9 1.18 -0.39 0.695
2. sysiumusulain diastolic (adluasUson)
- NOUNAABY 83.7 15.1 82.2 10.5 -1.79 0.46 0.351
- NAWAADY 82.8 9.2 82.7 9.4 -0.12 0.04 0.700

SD; standard deviation

N3 U UNANITAIUANTEAUAIY NS eugUsEEELIaNTeARULAY

FulainNIenaIN1sTNENIUsEeLIa1 6 Loy mmﬁawaiwawﬁ’%’uu%ﬂﬁmEma”qms%’ﬂm

syminenguitldnisunmdnslnanaz nauiildds
UnAinud eaesnguiidndaugfiniuauszduainy
aulafinlale (Soway 27.1 uay Jeway 31.4
amaiu) 1nndngAnuauls wazlinuaiig
WANF19YBIHANITAIVALTEAUANA UL YR
senivdendueg 1 lityd Ay neata (p=0.314)
CRERRITN

syyienguildmsumdmalnauaznguilldisuna
wuin nguiildnisunmdnidlnaiiszozinansenes
Tun1ssuuinisdesniinguitldisunies el
Toddn19adn (p<0.001) wazdAadsnnnudis
wolaunnninguiiliisundesnaditdodfymisada
fi5efu 0.05 (p=0.050) (115797 5) Inedadidl
Azuuuadsmufianelagigaesinisiinalulad
Avuasiounvaglunisliuinng uazuinmisilasu
Prevhlernsidutaeity

1SN 4 msw3esuiisunanisaauanszauauaulainnienainissnendussezioan 6 Wau

: 1 dg v ¢ 1 dlg yao a
szndrangunldnisunndnslnauasngunldisuna

N13AUANTEAUANAULAYR

% o < =
MYNAINTINYUIUITYLLIAN 6 LAY

na s p ey 3 " 59U x? p-value
' Juniauanldld  Iwunatuauld
(Souaz) (5ovaz)
nshwngnslng 19 (27.1) 16 (22.9) 35 0.530 0.314
DU 22 (31.4) 13 (18.6) 35
57U 41 (58.6) 29 (41.4) 70

(11S7VN 5 nswSeuiisuszesiiansenssuazauiana lavagTuuing Aenamn1sinensening

gy s 1 ag yao a
nguitldnisunndnelnauazngunldisuna

. nsunwngnislna F5Unk 95% Cl
AUT t p-value
mean SD mean SD lower upper
SYHLIAITEABENISIUUINNS (W) 50.3 12 119.6 24.3 -78.42 -60.15 -15.14 <0.001
ANuTianelaveiuuInig (Azuuw) 74.3 8.3 69.5 11.8 0 9.71 2.00 0.050

SD; standard deviation
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asuna:ondsaua

PNHaNISANY L oRAnLTERUAINLFL-
lafinvasfUaeiduszaziian 6 wiiou wilasny
n13wasunlasaesszduainusuladin systolic
Tunguiildnisunndnialnasiniinounaass
ag 1l dud1Agynvadf (p=0.046) 31n 147.8
wu.Usen Ju 144.4 unUsen (@eas 3.4 uu.Usen)
wioalifiteddaylumendinuinin iesainnis
anauAulaia systolic Arsanatey 19l oy
10 un.U509 F9a@1u15nanlsan1essuunala
warviasaldonte sovay 20 anni1sinalsa
naoALdendNDY SoUay 35 anlinveirasnlaen
wila Soway 20 wavannizialaduinan Sevas
40 Bapuananuiulaiialdd Adwisannisiia
amzunsndounuinldiniy @usziunnu
Tafia diastolic Wu31 AnIneunaaetdntey
ualslunnstsegnslidedrfny egrelsinudsion
oglunguarusiuladinidns (blood pressure at
risk) € 99191 @11919 11910157 U red 1ulng
Jesay 74.3 dszozna1vein1sUeTEing 1-9 U
(10de 5.6+3.4) Feldsunissnm lasuausuay
Auuzilunsufoadudussesaineaunis
giuladnseauALRY systolic Lay diastolic &
Anady 144.4 waz 82.8 uu.Usen dedeidu
AuAulaialusza U grade 1 hypertension
PunauIvesaNIANANRUlainguisUsEImAlng
FeunlihmfUisazannsomuausziuANL-
Tadinld vniinsnuluszeziandienuiuiy
dunanisiFeuiisuanudulafinsgninenguild
nsuwndvdlnauasnguiiliisuninudn fasedy
ATUA U systolic WazAI1NA W diastolic 1udl
mmLmnGmﬁ’uasmﬁﬁfaﬁwﬁ"zyﬁ”'qﬁaumaaqLLaz
ndmpans Inenguilliisunidseduiisnindou
N9UNIIITY %elaawﬁjumammﬂmiaua%’ﬂm
o6 19m oL 89 uone NG Jasei Urovd ana
o eddniansanasvesnuiulafinlungui
Tnsunnsmslnauszniswilsianisinmuan
Aulavnveodn U18H 1UsE U telemedicine

Fefieuilunisfieeugtag Wouas 1 ads vili
WANgSnwlinIsyane aeuau Ui wuzil
behavior management intervention I @ ¥
empowerment ¢fthgldvosiu iildandndiu
yosgfiansnsaruausEiumNiulafinldnonds
Ms¥nwImuIn nquildnsunndmslnaisnu
unnin Tnedidiuau 16 518 (Feway 22.9) vz
nauil¥asunddifies 13 510 (Gevas 18.6) uaz
nauildnsuwmdnislnaanusamuausziunm
fulafimfiud uannounnassieiesas 50 ey
wiidmanaassluduilufanuuandiseged
Hod1Agyn19adf Wiz Uy telemedicine 843
Usglegilumuaiiuasmnuaznisdndauingg
vofthe wamsfnuiaonadosiunsfinuues
23797 gegquad Ainuin ndensldszuuuinng
wnngmalnavinloiganmnsanuauanuduladin
¥t uAnidudosar 90.92 agasls
Anuwudn S1uaug 7 anunsanisaiuauseiy
pnusulainnendansinvidussesig 6 Weu
vosisaonquisidndiutiooningdeuaulaily
(Yowaz 58.6 \ivuiu Yevay 41.4) ammdiunis
vhazanannsiigiedesas 40 dlsauszad
Ju q fdwasenuduladings liua iy
11 918 (oway 39.3) wimusuivluduludongs
10 578 (Feway 35.7) wavludulufenas 7 s1e
(Fovar 25) lsawmanidiniindaudu iesaini
Haduidnsndrendsiy viafnnseduiinaly
Fonfigdlugihenu fanamshoredugau
(insulin resistance) 113 991AN1571 $19n10HAR
gosluudugduliifisme Jedmasnevasaiien
Was19ne lindsnasaideavuinazSangu
anasdsnalvivasaidenduuavasuazinlug
mafinarudulaings dfulundud@filsnsau
wanisndudesauauseiuimaliedlunost
AmuizauaIug fun1saIvauAINTuladia
Tnvonadedldszaznar@nwfienuiudu sy
nslatadelatudu q wu msuduasungAngsu
Y19 U U (intensive lifestyle modification)
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nan13@nwidrunilsaenndasiunisdnuves
yueana yaeniail fs1eauin waanmsldszuu
nsunndnslnavielvinguduieanudulaings
fiAadsvatsyiuainusy systolic waz diastolic
anased 19l voddyneadn’? uidinsAneni
glla1u5nAIUANTEAUAUAY systolic Lany
\Nauet 7 adenAd 09 UN15AN®IYD Valentin
Dones 3 LagAmgAnuIn Han1snaasdlany
ANLANA e 1l dedrAgynieadifseninangu
714 telemedicine funguaiug szduaudy
systolic kay diastolic’ wALANAIAUNANITANEN
84 David I. Feldman WaganigTeanuin vdanis
Anuszauaruauladaduan 24 dant wuin
anudulafinanasiad s 7/5 un. Usen uazdl
A3 g e arunsaniuauauiuladio
Tieglunaeiidmuneainiesay 21.5 10w 36.6
9819 Tud1AYN19adf (p<0.001 way p<0.001
mNaeu)"

NNTUTHUMIBUTEEELIANTOADELAE
ANuianelaved SuuTn1sndenisnaaeanudn
nauldnsunngmslnaisssiiasenssdundy
nauili S UnAognsiilivddny Tnenguitltisunad
ALRA B52821Ia158ADININNTN 2.4 1111 n15ld
nsunngnislnagnunsaaniaiseneelifssosas
57.9 §99191An9NAGInnNEATIUATIVDY
lsangnunasyuesiinnunuILiuesUlguInn i
. an. FossoRrrufuUaedudiuauinn 3al4
nanlumssuuimsuundt fefunsldnmsunme
mslnadasanisszezinasonesretisnay
AuLedaluanIuuInIslaegaliuszd@nsain
aonAdeIfunIsAnuIveIndunnt wmius was
Anzdanudn nsldsruunsunmgmelnadmsiu
AUsAuduladings dealviszeviiainissenay
anas 196.1 w1 (p<0.001)' wan1siUTouLEy
auianelavesfuuinsnguildnisunng
alnadazuuuauinelageniinguisuna
pgafided Aty a1rne13u191ny UIguuinieg
ARUAUNIIAIELTD UTsui 30-40 Alawuns

dionFutinisillsmennassues fedunisuims
mgNswmgn1dlinadeansadnennuasnInee
HUae vilbvlaideadunlng Yssndaiailunis
Auns Manfuuinisiidund nuunmdiassu
gldwana e uIzund ldidenanlunisuseneu
919 vl Uaed arnuweanalaninnin
amsiduil aenedestunisinuivesAisnual
Yt danuin fuaeanuduladingsiaiiuie
walason1sliuInisaessuunIsunngnislna
amsameglusyiuann gaandlasulsiiiminly
lsang1una’ wagn13An¥IveIyveNna YAl
751897471 HAIINTAUTN1TATIATAYIA Y
walulagniswnndnislng lungugUlsiuminu
vseanuiulafingwihlvdUieianuianelalay
soglusziunniian’
Tnvaguamideiaonadostunuideds
TuuszimanazaaUszimadi nudn a5l suy
uin1sunndnielna duadnsvasnisguasnu
AUaela1991n35UnR Gl Uleatunusediv
ANuaulafala lianeniy wadusednsainnin
lusunisanaldareves Uie 1 Aiunig
N15019918l¢ anTYELIATITEADY ANAIILLDEA
luaniuuinag il Suuinisdanuianela
uananisuinvssloninelsmenuialundues
mafiuTesuTnmsliuinsunmdmalnadnge
Inglulaudssunn w.a. 2566 15ang1u1aseues
anunsaiNsIe3UN 55,400 U LU 152,350 U
TuTaudseanas wa. 2568 Wity 2.75 W seUy
nsunngnislnadsdeidusnmadenni i dl
Uselomiitariodiae demasanu wazdoyaains
Jlviuins Wosnnddunushumaluladilsigein
satlsiduiudedldynansiifivinueduiiags
uarlifienugaenndenisldluseduiug Sediannu
WigaNsan1sInsEuuUINstusyauUgugil
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dbpalpla
uATeiftediaduannveangy
fodrdausasiuidsuuliinn wasilssozie
Tun1s@nuwiiie 6 Lou 913 IATEAUAIIUAY
Tatmddsuutadliinndn uenaniditadeia
ddyidsmaseszdunuiulainveanguiegn
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ORIGINAL ARTICLE

The development of presentations medical information by data visualization

" THE DEVELOPMENT OF PRESENTATIONS MEDICAL INFORMATION )
BY DATA VISUALIZATION

Nongkarn Pramoon*

ABSTRACT

BACKGROUND: Accurate, complete, clear, and timely processed information significantly enhances

organizational decision-making efficiency. Data visualization is a crucial tool for this purpose.
However, current information services of Chiangrai Prachanukroh Hospital are still in the form of raw
statistics that are not readily usable. Consequently, the researcher aimed to develop a data
visualization-based information service model to make information easier to understand, faster, and

more effective.

OBJECTIVE: To develop a model for presenting medical information using data visualization

techniques and to compare the level of satisfaction with this presentation model against the

conventional model.

METHODS: An action research approach, consisting of planning, action, observation, and reflection,

was used. Data were collected from hospital information system users through four consultative
meetings. Satisfaction data was collected from a sample group of 150 respondents. The study was
conducted between October 2024 and September 2025.

RESULTS: The developed data visualization presentation model emphasizes presenting information in a

visually understandable format, such as the use of charts, maps, trend graphs, and tables. After trial
use, most users reported that the data presentation was more interesting, aesthetically pleasing,
convenient, user-friendly, and immediately useful compared to the conventional model. The
sample group showed significantly higher satisfaction with the visualization model in terms of
definitions, management, and overall presentation compared to the conventional model. The
factors that influenced the level of satisfaction included age (p<0.001), experience (p=0.037),
profession (p<0.001), and the purpose of data use (p<0.001).

CONCLUSIONS AND RECOMMENDATIONS: The developed data visualization presentation

model makes data use more convenient, faster, interesting, and immediately useful compared to
the conventional model. Further development is recommended in areas such as presenting a greater
variety of data, increasing processing speed efficiency, enhancing understanding of data definitions,

and adding channels for frontline staff to contribute data.

\KEYWORDS: data service, medical information, visualization j

*Division of Digital Medical and Health Services, Chiangrai Prachanukroh Hospital
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SD; standard deviation
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ORIGINAL ARTICLE

Efficiency of dental implants retained overdenture of the Royal Dental Implant Project at Chiangrai Prachanukroh Hospital

4 EFFICIENCY OF DENTAL IMPLANTS RETAINED OVERDENTURE A
OF THE ROYAL DENTAL IMPLANT PROJECT
AT CHIANGRAI PRACHANUKROH HOSPITAL

Anjiru Thanawuttipong*

ABSTRACT

BACKGROUND: Implant retained overdenture is a good choice for good efficiency of denture

function. This study aimed to evaluate the survival rate of dental implants retained overdenture in
elderly patients since studies in this group are still limited, further data are need to guide future

therapeutic approaches.

OBJECTIVE: To evaluate the efficiency of 2 dental implants retained overdenture on lower arch.

METHODS: This study was a retrospective descriptive study of the dental implants in the Royal

Dental Implant Project among elderly patients in Chiangrai Prachanukroh Hospital from 2012-2024,
total of 12 years. We evaluated the data including, bleeding index, gingival index, probing pocket
depth, mobility and bone loss from periapical radiographic findings as well as dental implants two
mandibular over denture and implant combining complete denture. Evaluating the survival rate and
patients’ satisfaction score were evaluated. Evaluating the retention of the mandibular overdenture
with ball attachment, the survival rate of the dental implant, the complications associated with
implant placement in conjunction with complete removable dentures and the prosthodontic

complications.

RESULTS: The total of 60 elderly patients was enrolled, 66.7% were male and 33.3% were female.

The age of the patients between 68-92 years (average78.7+5.99 years). Most peri-implant clinical
assessments revealed the presence of plaque detectable by probing, with 78.3% on the right side
and 70% on the left side. Bleeding on probing was observed in 73.3% on the right and 61.7% on
the left. Mild gingival inflammation was recorded in 68.3% on the right and 61.7% on the left. Probing
depth of 3 mm was found in 40% on the right and 30% on the left. Bone loss not exceeding one-
third of the implant length was identified in 58.3% on the right side and 65% on the left side. No
implant mobility was detected in the majority of cases, with 96.7% on the right and 91.7% on the
left demonstrating stable implants. The most frequently observed prosthodontic complication was
tearing of the circular rubber O-ring, occurring in 71.7% of cases, followed by the need for
reinforcement of the mandibular denture base in 41.7% of cases. According to the CIP scale, severe
complications were identified in 15% of implants, while implant failure occurred in 8.3%. The overall
\ 12 year implant survival rate was 91.7%. J
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ORIGINAL ARTICLE

Efficiency of dental implants retained overdenture of the Royal Dental Implant Project at Chiangrai Prachanukroh Hospital

CONCLUSIONS AND RECOMMENDATIONS: The survival rate of Thai dental implants retained

overdenture at 12 years was 91.7%. The implants demonstrated a high level of stability and peri-
implant bone resorption remained within acceptable limits. Maintaining optimal implant hysiene
through proper patient self-care helps reduce plaque accumulation and minimize peri-implant
gingival inflammation. Regular follow-up assessments, with the timely replacement of worn
components, can prolong the service life of both implants and prostheses, thereby enhancing their
long-term effectiveness.

KEYWORDS: dental implant, implant survival rate, implant retained
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2.1. Ardviiasuadunsd Inedunnain
nsfivieludvesnsiuadunidvivania
(abutment) Taan15.3 saa8ia3 oeilonsaadn
wanadn (plastic probe) 1AsMI297A 4 AILAUI
Toun arulnanans (distal) arulnanais (mesial)
frulndudy (buccal) Fulndau (lingual) Tnels
ALY 0-3'
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0 = lfins1ugaunsd

1 = fr51U9aunEe Tnensdefeiniedo
ATIVIANANERN

2 = UNIUBAAUATIURAUNI TN 1UaT

3 = wiuduwiuasuaUnISuNs Ny

2.2. A gtdlaenonn M1N13A5197A 4
Funda Toud drulndau drulndudy #rulna
naa wazsulndnans laeld 1a3esilonsiatn
naadnaenaslilusesnien (sulcus) Trauunu
{2011u919 (axial wall) vosuanda (abutment)
Tngliiaguuy 0-3"

0 = Liflynidenssn

1 = WiugaLdenaen

2 = Wunaudeneandaaufiveanien

3 = USUIULADANINUS LIV ULUI BN
Funadeneannigly 20 w9

2.3. ANATHANINLNIBN TIN1IATITA
4 dhumia ldun dulndau dulndudy fulna
nane wagaulnanais leelvagiuy 0-3"

0 = wilendanwarund lddn1seniau
witenldfinswasud lifidesssn

1 = finsshaudnies Snsdsuduasd
115008 sunUasusnafnuisndndes Tl
Henean

2 = dn1sgntaulnunans 4n15ulNLag 3
\HanaanvaeIngasdnUsiiuArsaaanlsIng

3 = dn139NLAUPL19TULTY TN1TUINLAS
110 Aidonoonedls Junausiaausden

2.4. Yns0sanuUsius Tnsldinseslionsiatn
wanahn lnedn 4 fuvusseu q sindieu laun
f1ulndau dulndudu drulnanans wazdny
Tndnana TuiinAwduniie Saduns

2.5. 1579910158V I eN taeld
AsganasareaUn (mouth mirror) 2 Ay

3. MsIAuES VeI

TuuuUszidiu clinical implant performance
scale (CIP scale)®'® 1 pUsziiugasiAueg son
wazUssAnsanmendinvessiniiiey wiadu 4
seu A arwdse (success) Amwagsenditn
anela (satisfactory survival) mmasﬁamﬁaau%’u
19 (compromised survival) LagALALLAAIVD
saAiey (failure) Taglginaailuntsuseid una
ANLES R INWIENAY Misch wagmng!

drunsUseiiunanenainludunounis
N15618R Fumeunislafuiiioud odaf afy
AN A1TAEAINSIE wagnisiuielddinig
SniauveLi ol asou 5 318y (peri-implant
complication) #aUszifiuaniuilisudadiudioy
Lsﬁﬁm’]mﬁwL.Laﬂﬁsg’:ﬂwﬁ'ﬂ%’muﬁq Tngly
UszAnSa1nmneaatinvessiniiie CIP scale tdu
AUz

0 = lifinnzunsndou

1 = finzunsndeudilsisunss

2 = §A1EUNINGDU Lwimmm,l,ﬁlsﬁy\lwﬂé’

3 = fianzunsndeuiisunss dsenathlug
ANMTALWMRIVRITINWIEULA

4 = S1ngURILUAD

A1EUNINT ouT nuann1ssnelaess
implant retained overdenture wulgwai]

1. ANgunIngoud La's ukss (minor
complication) (CIP = 1) 521301z dN191UA
Yauwiian (gingival hyperplasia) fin1siasuguily
WIEUUUNT DAY UNITUWALUY/TEUIUNISAAEU
(readjustment of occlusion) ﬁmwmmaqaﬂg
(screw loosening) anymnﬁ’ﬂ (screw fracture)
nangawanIin (abutment fracture) An1591994
Suflunanadnies dazuuuninsed = 0 saudul
509ANUSYIUA > 5.5 Taalns WEolALLULAINS9d
= 1 SAUTENUSHUA < 5.5 Tadluns
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2. Mazunsndoudianunsoudlulindug
aninldeule (complication with a chance of
recovery of stabilization of the present situation)
(CIP=2) audsnsudludrwemdndaiivaiy n1s
WANTNUDIAIUNGNTA N1TTITURUINANIBY
UL (severe sensory disturbance of mental
nerve) HATUUUNINGIE = 1 S2uAUTsdnUsiud
> 5.5 fadiuns wIodlAzuuunAIngsd = 2 SauAU
509ANUSHUA < 5.5 Tadlums

3. A12TUNINTaUT FULTY (serious
complication) (CIP=3) 52U 90150 AT LU
AMNTIE = 2 SwAUTeEnUsTiuA > 5.5 Jaawuns
NIUAZLUUNINGIE = 3

4. snLieNANLIan (failure of the implant
systemn) (CIP=4) lgun n1svigeuessiniiey 1 vse
2 Andsangadad Uil Ui N UTELI UNaNnIg
AnFaEMTUTzusEAUNTEaNIUuMan NS eE
sausInLien laginainlva (platform) ¥89310
Wienluaudasedugagauaensegnaluiidniusin
ey TneUszfiunnmun s finne e
Tasanissaniluiion ™ fuuadad nsUspiiu
AnwduiusyessERUNSEgnTiduLSfUTNLTEL

- pgszRuReiulnaressIniiey

- 8g USRI UUIIMNABYEITINLTEY
(polishing surface)

- oy MU NG BIUTAVDITINLT B3
(1st thread)

- aginiundsansnvesniiion

MsUsEEuNSgaLduNSzANINA NG TaE

AzLuY 0 = linuiinsgadunsean

Azl 1 = In1sgadensegnualiiv 1/3
ANYITINLTE

AziuY 2 = dnsgadensennuinndl 1/3
wildAupsilsvesauensnidies

ATLUY 3 = IN15aQLdensEnnuINnn
A3 TlweInuEITIN ey

Tnenannmgiessdsousiniluiiey Javh
MsanesiugunsaltasBafiduonaisd XCP Lite

AMUUAALILIaNeA AUt BIUNIALAR LA

{ o o

fismuamiioutuluynass insiaisudie
N EneSed a uitilasnifionriud uay i
ATIAANNUNANITIAYY ANUIUTABUAUAIINED
yossniludiesdilslitugoe

4. A1IEUWNING BUNITUANTTUUTLAYS
1A doufiuisanin auguiiufonuy wWasy
Fruflwiey n13dnvesanuanda (transmucosal
abutment) A5NYBIANIUANEA (transmucosal
abutment) N151AINVBIRNUBATARR (ball screw)
N31inveIgNUeABARA (ball screw) N15MgAAIL
849 housing 813BAINANYAA v1nsnanide
Ana wagniswalumuranisauiiy

MIS3INS1:Kupalla:ananly
AangvianvaeialuvesiUie seauves
ﬂiz@ﬂﬁé’uﬁuﬁ‘ﬁ’mmﬁmﬁw ANNAILTAVDI5IN
ﬁmﬁwé’m’]miagjiammsmﬁmﬁauLﬂums
Aasziveyalagldadifizanssau Suiuesas
LATANLRREY
NASWYISHUNOTUYSUSSSUNISD)VYY

fuvyue

ANENTIUNITATesTuTTeluny e
1594ng1U1aL g 89918UTEYIULATIEY WITTN
1A59N15378A9na a2 lagadad sUseiiu
NNAUIVINT ICH-GCP LagAIUIIEFIIUNNTINY
Windnlddnnsareasidndniatannin wagly
AelmAnndunsieunenaatasiidisiunsise 1
M35Uses 1avfl EC CRH 039/67 In
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LWaniIsANUD

AUaeawIgTINI 60 18 nTElasunis
Heniluiionfivinsslnsanadiou 2 50 Teeidy
sInfluiien dvwndurugudnats 3.75 daduns
#17 8 fadung uag 10 dadwes Wanjdauuy
gnusaduiluisuluwinsslnsais Wumwaeie
117U 40 918 (Fovay 66.7) WAL 20 518
(Yowar 33.3) lavilony 68-92 U 1ade 68.7 U (A
Lﬁmmummgm 6) (71971 1)

0NSA 1 dnvazinluvesigeenglasnity

Sasnanudisavesnilufisndslsziu
AnUTEANSAIMNeAaTinessINiien (CIP scale)
Tngldinaminisinanudnsannnisnsunsndeu
VeA1RvlATIURAUNSY Adviliienoen ARl
NN mwdw%’qﬁmsﬂszLﬁuszﬁumz@ﬂﬁ
duiusiunniisunudn 180511508 50A%045N
fludlenisesduiluiiouianniidesas 91.7 s
vanvossnfluifivuiesas 8.3 sinfluiiiond &
aunsaldaulaludesinnuiigdiinisalnisiia
azunandeu dad danazunsndoud juuss
fovazy 15 Tenuiidonoonuinuiiawaumion

I o a0 = a o 12 = £
e U 3 518 UT99aNUIVIUALAZLNITATAYAT
Szl S Govaz) VINTLYNTUKT I1UIU 12 918 (9119199 2 ude 3)
W (NSIVN 2 sasenudniavessniludfisunas
¥y 40 (66.7)
o a o & =
wdlq 20 (33.3) inaUsEiuAMUENS VBT INHWEN (N=60)
U
oY @ CIP scale o
Mean+SD 78.7+6 (So8a2)
Min — max 68 - 92 0 = ldfinnzunsndou 1(17)
T5AMIY 17 (28.3) 1 = dnnzunsndounlizuns 36 (60)
SD; standard deviation 2 = danzunandeu udaansauiuiumla 9 (15)
3 = fnTEuNINGounuus 9 (15)
4 = nluigLaumal vga 5(8.3)
CIP; clinical implant performance scale
(1SN 3 dnwazneadiinseusnituiisuvasgUleldsniuiies (n=60)
fuu frudng

anwagn1epdtnsausInNudiey

o v J v
MU (5988%) U (59872)

Plaque index; PI
0 = hWiflns1uqdun3e
1 = finsuqdunidlaensBeseirdosle
2 = gnsaueuiunTIURaUTSEldmunLUaY
3 = Wiuduuduasugduniguusnituiiey
4 = axalylel (nan)
Bleeding index; BI
0 = Liflyedoneean
1 = Wiugaidenaen
2 = Wuwaudonseniidniauiiveuiien

3 = fUsandenunnusnaeuwden dunadensennigly 20 Jui

4 = a2alidldl (nam)

4.(6.7) 5(8.3)
47 (78.3) 42 (70)
7(11.7) 8(13.3)

0(0) 0(0)

2(3.3) 5(8.3)
8(13.3) 8(13.3)
44 (73.3) 37 (61.7)

5(8.3) 7(11.7)

1(1.7) 3(5)

2(3.3) 5(8.3)
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01S710N 3 dnwazneaddnseusinituiisuvesdiaeldsiniluiion (n=60) (de)

anwuzn1epalnsausInNUdiay

'3 '3 v
AUV ATUYY
o v o v
MUY (599a%) MUY (508a2)

Gingival index; Gl

0 = widenfianvauzun® Lifinnssnieau 9 (15) 9 (15)
1 = fimsdniauidnties 41 (68.3) 37 (61.7)
2 = imsdniaudnuiunans 8(13.3) 9 (15)
3 = fiN9SNLAUREINTUI 0(0) 0(0)
4 = p523lalldl (vigm) 2(3.3) 5(8.3)
Probing pocket depth; PPD
0 = n539kild (vigm) 2(3.3) 5(8.3)
1 = Yamudnle 1 Jedluns 0(0) 1(1.7)
2 = Jamnudnls 2 Sadwuns 8(13.3) 15 (25)
3 = dapudnle 3 Daduns 24 (40) 18 (30)
4 = Jamnudnls 4 Saduns 9 (15) 6 (10)
5 = Yapudnla 5 Jaduns 10 (16.7) 8(13.3)
6 = Iamudnls 6 Nadluns 5(8.3) 2(3.3)
7 = Yamudnla 7 Jaduns 1(1.7) 2(3.3)
8 = Iamudnls 8 Nadluns 1(1.7) 2(3.3)
9 = Yamudnla 9 Jadiums 0(0) 1(1.7)
Bone loss; BL
0 = hunufinsgaydenszgn 9 (15) 8 (13.3)
1 = dmsgeydensegnualaiiy <1/3 Anugnamniluiiey 35 (58.3) 39 (65)
2 = fimsgaydenszgnannndy 1/3 ualiiu 1/2 vesrnugnasniluiey 9 (15) 1(17)
3 = finsayidensean >1/2 vesrnueIINiiuiiey 7(11.7) 12 (20)
aslenvassniuiisy
0 = lallon 58 (96.7) 55(91.7)
1 = lenansnituiieuusn nsepnazaneseuTnituiieuvian 2(3.3) 5(8.3)

A1TUNTNT UM UANTTUUTEAWE T
\Aatudilug wudwwesens@menay (retention
element) WugNaNANENVIANINTIGA $1UdY 43
519 (Segay 71.7) nasunlusiunuanisauilu
(occlusal adjustment) 31U2U 38 518 (Sovay
63.3) tasugruf uiieuane (reline denture)
U 25 918 ( Tevaz 41.7) Huouaisuan
911U 23 578 (Sovay 38.3) AN1TNQANAINVEN

housing 91121 17 518 (Se8az 28.4) wagin1svn
ftudoustaunlnl §1uau 16 519 (Zevay 26.7)
luwunnignisuaninuessiniien (implant
fracture) 15 8 aqam;ma‘”ﬂ ga (transmucosal
abutment) (mﬁwﬁ 4) 9INAIEUNINGDUNTS
WunnssuUsEAvE i wuaziulgUaesienis
U5 ANITLNSNT BUS A ULA na8wUU
AU

ONSIVN 4 anzunsndeunesiuanssuuseivg prosthetic complications

Prosthetic complications U fouay
Husuuuuan 14 23.3
Hufisuaunn 23 383
niludlesiaunnlu 16 26.7
yiflueuuulnl 5
yituieuaislu 33
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(NS0 4 amazunsndeumsiiuanssuuseiyg prosthetic complications (sia)

Prosthetic complications U  OLGH
NIy 8 133
wEsugIUTuAsEng 25 41.7
Wasuguiluioy 4 6.7
nsanvesanInanga (transmucosal abutment) 7 11.7
MSYNYAIANIUANEA (transmucosal abutment) 0 0
mwmmmqmaagﬂa@ (ball screw) 5 8.3
msvinvasgnueadaia (ball screw) 1 1.7
NSMaAVEINYRY housing 17 283
g198nNaNTan 19 317
gadnnauidendnun a3 71.7
AsuAludundensauiluy 38 63.3

asuna:ondsaua

msAnwUszans nmmstaftudieuiadn
yilnneald gadesinfuieon 2 910 lunsean
ynsslnsansvesiteiidunsumssnfinguany
Hunnssy 1sameualisesedssvnsed Loy
Uszilluanuanansalumsineg vesiiuiieuanai
wangnvingnuea SLupEﬂaaﬁTdﬁuLﬁauﬁgamﬂﬁuﬁm
ponld T8M31N1508 59NV INT UL By
7l 917 figtAnmsainmainnmzunsndeuainnisld
snfludisnsuiuiluiiounenldian deildnis
qmﬁamz@ﬂimm?{asﬁwmw 23 fiadluns 119978
Taowad o 25 7adwas ol oldnaei arswn
AudnE Tuimslinissnenlued sl Ussay
wad59luszdud dodsnilufieufirnuaioser
TuseAuge Lagn1siAAnIgwnIng aunig
ﬁumﬂﬁmﬂizawﬁﬁwwmﬁqm laun ns@nvinves
YNTMNNAY gy 71.7

NNITAARUUTEH UUTEANTAINYDITIN
Huiondisosfuiiudioutauin ulassnnssanily
Wienafunszii osinszumania anssid o8 wo
Wlodulonansss UL IAARALNSETUNINT S
7 58U 5 5uAN W.A. 2554 903lSIngIUal B
Uszrnglasigit 7 Uaeldsunsilenniiuiou
TURsust w.el. 2555-2558 Wuszeziaan 12 T wu
Yovay 91.7 Mghesaaunsaldsniluienlsoy
?fﬂﬁa’i%ﬁué’mﬁﬁﬁau%’wqqq UNNNISANYINU
snituiiesmaadosay 6 Weldamiluld 5 1% dau

TngidugUsgeoneidumene wuseuay 66.7 &
21-24

donAaDIUNSANEATR UL Weswngviesn
wué’uﬂiz@ﬂimy'ﬁmmmwmmz@ﬂﬁ' LW BN
uana il §amudn e7gad svesrUasgienyly
nMsAnwassiivingu 787 U denrdesfiunisine
§u 9 228 afumsd nululassnisiud ui
msAnwluszegian 8-13 U Tudiuvesnisdnenly
1AsINsT e oy Jelifin1sAnensyere dies
nsAnelusvordu 20485 e danuin snily
Wignszuutneseslnnuatisseglusyiugauanis
avaeiiveINsEgnToUTINMeLey lunaeinm gy
ANUENS >
nsUsziluAuEnS eIl uAsunia
pa T viledef of aniunisazatedmeveu
n3gAN (marginal bone loss) seusnfluiieslagly
s uerdunednuazveadedewdensousin
WULT 9 dNINUBITIAW WL 8l as W ULy oy
ameinsndeusing q Aiied e WRHALUNAA
MIaEMeRIveINTEYNIBUTINHULIAANTIAY
Hadeisrnitudien nszuiumssnwlumaenadn
warladgandnjiieies Msfinwives Turkyilmaz”™
NUNITATAEHIVDINTEANTOUTINH U 83 0.3
fiedwms Tulusn FdlndiAssturnanumussanssy
U84 Sadowsky™ WUIIN1TALANYA IUBINTLAN
nsshnsansumiusnasniludisuiisessuily
Wign 0.5 dadwas Tuyae 5 Jusnuaglussuzeny d

mMsarangdwined 0.1 daawnsnal MsAnwIel
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Usziduszaunsegnidif ussusinif wiieuain
AMwsedseulangsn wullAnsgadenseaniag
waed1a 2.3 fadwuns Tedelaeinde 25
fiadns wudasisniieuffinisaranedaves
nszqnyuusaulifnnglen Welansanaintade
N3ALaNUAIYINTEANTOUTINT WL 8UAIY
miﬁmmﬂ%gaﬁ"ﬂ'ﬂmiazmaﬁwaqmz@mamm
Wiennnndn 2 fadwes o eldinasiRansan
prudusamudannasnisussgussauumnYRiug
A.A. 2007 Tidledlen Usemadna (The International
Congress of Oral Implantologist (ICOI) Pisa
Consensus Conference)” §ui1n15ln1ssnelu
AT Usvaunadnsaluseauineld dednw
svey 12 1
Haduitvinlvaniluionogsonlddudos
Usznau memsauasnusiniluiieslviazeinlag
fftaeles eannssniauvesviienseusInilu
\ieudsenathlugnisiianisazansdivesnsegn
sous W uienla 21091798 Roos®™ ¢ 11
ANuddYveanIsquainuieg oLl osile
AruAuATIURAUNTEIdud esddy Feuided
wuq1 ddgunlunisvinaruazenlazaiuiso
wpAuATIUAUNISlamenlatsiosay 13.3
waZHUTLIUEALINUTIUYDULUIBNIINAITIA
599U59uR Sovay 5 wadulugdsdodrauisa
guasnusnituitonlilusedud dasugdunien
diunnnsdedieniedowasifulauidensen
wienfinssmaudntioswiniu fsiieinanunsavi
ANUazeIATINITNlAluITEAUA
nsufnmuUszifiunasg1esaiiies
ozl sunsdsugnsegnadiane iR
nraUszifiunsBaeguazanuiunueiluiion
ﬁy’qmnﬁtﬂuﬂﬁaﬁﬁmé’w Usegnouiulutieniig
ladn 19 Tusendned w.e. 2562-2564 il Uqe
Tlesunsinmunissnen dewudn 3 Tu 5 578 7

37-38

Nfsuvan vien1sanadlugaafngIuy
n11 43 §ntedsaulasenisidugeengngu

WSzUneTiFB9n15ANT LA DN AT F B3
Sudadiafinnunissnen Seilildanunsauiny
davanelannse vsemniidymnisvaiuvesily
Uasudsazidursunisasiaunty dliaaniulaly
Waile arsinisuanunefinniudeasuszesiian
pgnaaseada i eliannsaguanuldldis sdu
finsfnwnandssaumnuindundsludade
Faenanisiinnissniausausinifuiiouls®
U19NsAnwInUIINHuisunaalung iy Uae
v fevar 9% uideiinuiinziuimy
Yoway 28.3 uarlunguilduumaudlinusin
Huguvaa winuddgymnisiianisdniauves
WIDNIRUTINH UL BULAEH N1TAEa1UA IV
N3EANIINNTT 1/ 2 Y89 LE1ITINFT LAl i
sgyhlvisniieuvaalainefsesas 23.5
NAUNINFOUNIITUANTIUUTE RS ANy
undian liun nMsdnuinvesersBanenan (Fovas
71.7) iosngiheifuszeznanlunsndnay
NAN13SNININNT 6 WWou Fwhlidanudeuves
grakaziiansanualuaiuresensdanaulagie
N15NUNUNTAAMIUEUIIAITATITEUUNITATI
Anpnudmiviineliinanmuetnaseios 344
msimunulansaafamuiiuiouiiolvig 39
WSunssnwededeiiies vilwdaszeziainis
TdarusiniisunasWuienlilauiunasd
UsgAnsamd i u nisudlusundsannauily
(occlusal adjust) A @s5 udan1sun talwdnng
559185 UALA ol munzan Tnednwaznig
padnns@fdusenszyhanndulusesiniluiioy
(implant overload) dnarnnatod weanisdn
M5WasusU 113317 nieuannvesiuiiion
wazdIUUTENOUTINW UL B (superstructure
prosthesis) sufaimssnausaznisidsunas
vosanmiiiordoseusnituiisnaudssniludiien
Fumar® suideinudn desdinisudlosumis
nsauiud sSowag 63.3 saudedinsyinduiiaulnl
whndederar 26.7 WiolildnsuniAeafimanyay
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drunsuandnvesiiudisuaradus nlgmwd o
wuley Gewaz 38.3) 1iesanldldeonuuulid
ArunuveIg Ui wisulivuine §aduge
Wiz sruiludsunaniinledre 1esand
wanetladedl onvdemalinissnudesniluiioy
Aaruduwanld Welinssnuussaumiudisa
wazdosiun1siinnsidsuannd AnUnAvesdau
d ousevdavsavusiniudion arsinsfaniy
nan1ssnwegweleImuszEsanfimuue Laz
mmhisumuﬁ’usuaaﬁﬂLﬁamﬁuﬁﬂmmwﬁwm
A1SUANKAVDIN LT IUAIUNANITANWIVBY van
Kampen uazaniglul 20037 aguinnmstlanniien
At uduauna i wosnsuanineaily
Wisukary i W u suvasula $1e (lack of
retention) @ slunisinenased FaldlednnsAy
Feyansumniinvesiiutaeniiuvdn daduuseiiu
Fualafiazdnulundasoly
udYVINO

ﬂﬂiﬁﬂwﬂﬁﬁﬂduﬁaashqﬁm%msammm
Useiliunatiies 60 510 Wi mmﬁ’wmpﬂ’ﬂ’wﬁ
anunsafanuldvanun 109 519 (3osas 55.1)
anmndifUieiliannsaundaniudseiliunald
Wowndedin s1uau 42 98 Vrsusufalfios
2 57 dauwﬁqé’wﬁagj ldanunsafnmela 91uu
3 518 Ure9ty 37U 2 518

mﬁ%’aﬁﬁuﬂumﬁmeﬁmﬂ%’aaﬂmﬁm
dunilwesnguussrnsaaawingu egalsfiony
wudn nsfigdaenguildansndnaunisine
atssaiios Tuidutledefid fyedredeiifinasie
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ORIGINAL ARTICLE
The effect of a health education program on knowledge and self-care ability of end-stage renal disease patients

receiving hemodialysis at Chomthong Hospital, Chiang Mai Province

(" THE EFFECT OF A HEALTH EDUCATION PROGRAM ON KNOWLEDGE AND )
SELF-CARE ABILITY OF END-STAGE RENAL DISEASE PATIENTS RECEIVING
HEMODIALYSIS AT CHOMTHONG HOSPITAL, CHIANG MAI PROVINCE

Keson Pikwong*

ABSTRACT

BACKGROUND: Orem's nursing system theory was used as a conceptual framework for designing

a health education program for patients with chronic kidney disease receiving hemodialysis. The
program was developed to promote patients’ learning of appropriate self-care behaviors, while
enabling hemodialysis nurses to provide counseling, encouragement, and positive reinforcement,
thereby enhancing patients’ motivation to practice correct self-care behaviors.

OBJECTIVE: This study aimed to compare the mean scores of self-care knowledge and self-care

ability among end-stage renal disease patients receiving hemodialysis before and after participation
in @ health education program at Chomthong Hospital, Chiang Mai Province.

METHODS: This study employed a quasi-experimental research design using a one-group pretest—

posttest design without a comparison group. The study was conducted between February and May

2024. The level of statistical significance was set at 0.05.

RESULTS: The results showed that among the 38 participants, the mean self-care knowledge score

before participation in the health education program was 17.5 points (43.6%), which was at a
moderate level. After participation in the program, the mean knowledge score increased to 26.8
points (66.9%), which remained at a moderate level but demonstrated a clear upward trend. In
addition, the self-care ability of end-stage renal disease patients in the experimental group
significantly improved after receiving the program (t = -7.259 and 5.371, respectively; p<0.001).

CONCLUSIONS AND RECOMMENDATIONS: The health education program should be integrated

with routine nursing care to enhance the effectiveness of self-care management among end-stage
renal disease patients undergoing hemodialysis. This integration may promote appropriate self-care
behaviors, improve clinical outcomes, delay the progression of renal deterioration, and potentially

reduce future mortality.

KKeywords: end-stage renal disease, hemodialysis, self-care ability j

*Hemodialysis Unit, Chomthong Hospital
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ORIGINAL ARTICLE
The effects of the education program for self-care behavior of diabetes mellitus type 2 patient

at Chomthong Hospital, Chiang Mai Province

" THE EFFECTS OF THE EDUCATION PROGRAM FOR SELF-CARE )
BEHAVIOR OF DIABETES MELLITUS TYPE 2 PATIENT
AT CHOMTHONG HOSPITAL, CHIANG MAI PROVINCE

Nutsudu Wichaichat*

ABSTRACT

BACKGROUND: Providing knowledge on behavior for patients with type 2 diabetes, using the concept

of patient self-management to implement a self-care program aimed at delaying stage 3 chronic kidney
disease, will result in patients to receive care that is appropriate to their problems, reduce progression
more advanced stages of kidney, and support the development of patients’ health behaviors, leading

to an improved quality of life.

OBJECTIVE: To study the effects of self-management behaviors program aimed at delaying chronic

kidney disease in patients with type 2 diabetes by comparing their behaviors before and after receiving

the program.

METHODS: This study employed a quasi-experimental, single-group pretest-posttest design without

a comparison group. The study was conducted among patients with type 2 diabetes who had
progressed to stage 3 chronic kidney disease and were attending the Non-Communicable Diseases Clinic
at Chomthong Hospital between 1 January and 31 July 2024. An educational and self-management
behavior program aimed at delaying kidney disease progression was implemented. Program effects were
evaluated by comparing patients’ self-care behaviors before and after the intervention using a paired

t-test, with the level of statistical significance set at 0.05.

RESULTS: The study included a total of 12 participants with a mean age of 60.6 + 6.3 years. After

receiving the educational and self-management behavior program, patients’ knowledge scores
increased from 66.5% to 73.9%. Self-management behaviors to delay kidney disease improved (mean
+ SD: 3.46 + 0.59 before and 3.49 + 0.72 after the program). Clinically, the mean blood glucose level
decreased from 202 to 190 meg/dL. A comparison of self-care behavior scores before and after the
intervention demonstrated a statistically significant improvement (t=7.37, p<0.001).

CONCLUSIONS AND RECOMMENDATIONS: The educational self-management program improved

knowledge, self-care behaviors, and clinical outcomes in patients with type 2 diabetes. Integration of this
program into routine nursing care may enhance glycemic control and help delay kidney disease progression

in the future.

\Keywords: diabetes mellitus type 2, self-care behavior, the education program Y,
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CASE REPORT

Prosthodontic rehabilitation with maxillary single denture and mandibular partial overdenture: A case report

" PROSTHODONTIC REHABILITATION WITH MAXILLARY SINGLE
DENTURE AND MANDIBULAR PARTIAL OVERDENTURE:
A CASE REPORT

Chairuch Tangsanguannuch*

ABSTRACT

Prosthodontic rehabilitation plays a crucial role in restoring masticatory functions in
individuals who have experienced partial or complete tooth loss. This case report presented the
prosthetic management of an 82-year-old Thai male patient presenting with complete maxillary
edentulism and worn mandibular dentition. The treatment involved the fabrication of a maxillary
single denture in conjunction with a mandibular partial overdenture. The clinical approach
encompassed oral preparation, abutment tooth modification, and prosthesis fabrication, adhering to
the principles of overdenture prosthodontics. This technique aims to preserve the residual alveolar
ridge, enhance denture stability, and mitigate retention challenges associated with removable
prostheses. Follow-up assessments revealed satisfactory functional outcomes. However, ongoing
monitoring remains essential to prevent abutment tooth loss due to periodontal disease and caries,
as well as to facilitate timely denture relining when tissue adaptation is compromised. This report
underscores the advantages of overdenture prosthodontics in maintaining alveolar ridge integrity and
the enhancement of quality of life in elderly patients.

\KEYWORDS: single denture, overdenture, case report )
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Special article

The management and prevention of diabetic foot complications: nurses’ roles

( THE MANAGEMENT AND PREVENTION OF DIABETIC A
FOOT COMPLICATIONS: NURSES’ ROLES

Chayaphon Siriniyomchai*, Orathai Mahawongsanan**, Wanida Layong**

ABSTRACT

Foot complications in patients with diabetes are complex health problems requiring
integrated care management. Nurses play crucial and diverse roles encompassing risk screening and
assessment, health education and self-care skill promotion, behavior modification counseling,
wound management, and interdisciplinary team coordination to ensure continuous and effective
care. These complications can lead to foot ulcers, infections, and lower extremity amputations, with
foot ulcer incidence rates as high as 20-30% and lower extremity amputation rates up to 8.9%,
significantly impacting quality of life across physical, psychological, and economic dimensions. The
primary causes of these complications stem from inadequate blood glucose control, peripheral
neuropathy, and peripheral arterial disease, resulting in decreased foot sensation, impaired blood
circulation, and delayed wound healing.

This article aims to review and synthesize the essential roles of nurses in managing and
preventing foot complications in patients with diabetes, focusing on five key roles: (1) systematic risk
screening and foot examination, (2) health education and enhancement of self-care foot care skills,
(3) counseling for behavior modification and motivation reinforcement, (4) evidence-based foot
wound management, and (5) coordination with interdisciplinary healthcare teams. The effective
implementation of these roles helps reduce the incidence of foot ulcers and amputations, promotes
patient participation in self-care, decreases healthcare system costs, and leads to improved overall

quality of life for patients with diabetes.

\KEYWO RDS: management, diabetic foot complications, diabetic patients, nurses' roles Y,

* Faculty of Nursing, Chiang Rai Rajabhat University
** Chiangrai Prachanukhroh Hospital

Corresponding Author: Chayaphon Siriniyomchai  E-mail: rsiriniy@gmail.com

Received: 21 September 2025 Revised: 10 October 2025 Accepted: 14 October 2025
. ___________________________________________________________________________________

>> [GUVSIENYAIS : CHIANGRAI MEDICAL JOURNAL JA 17 aUuA 3/2568 170



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

o

unun

Tsatunuanutd ud uie s 1u
asnsaguialan Tagauiusiummiuuiud
3189137 1wl w.e. 2566 TUeumuUssa
537 d1uau uagaainaziiandy 783 duelud
w.A. 25887 dusuuseinelng 91nn1581939
avnndszreulnelasnisniasnnieassi 6
(W.A. 2562-2563)° $1891UT1AIIUY NV
Tseumanu Tudserisueny 15 Yould lud wa.
2563 Wuduand w.a. 2557 nfesa 8.9 1u
Yovay 9.54 Madmuindndniasiiauaulse
Lild Tnanuinarglulnadueiud (HbAlc) > 7 &
Yooy 70.6 ludruvesn1izunindeu o3
fwulug dasumuludszinalneg leaun
Asunsndaunisle Sevay 8.5 NazunIndau
ynawn Jovar 6.3 unafiin Sovay 1.7 waznsgn
FaoTeazif gan vl Tevay 015 39
amzunsndeumanddenaliifinaldiedu
ars1saugrlunissnualsauivituied ogeds
47,596 anuumaal’

Tsmmudadundulsadosivesay
Anundnisnaangyivilissdunglaaluidongs
folled SUANIINAIINUNNT DIYBIN1TNAT
ughu msvengvidueiBuyAy yiietadasuszng
$aufu Sugdudusesluuiiaiwazndsain
Lasgaalu Islets of Langerhans 903ugau 1
il Snwaunaseduiiaaluden (eva
Sugduniefianuiinunivesnisnds/nmsoongs
sumeiaihtmadngeadldlifiome dauald
seuthmaludengs® Msduunlsaumauni
a1 Usznause 4 via leun 1) vlied 1 (type
1 diabetes mellitus; TIDM) NS¥Na18LUALLAR
Mnnalngiiduiu 2) wiadl 2 (type 2 diabetes
mellitus; T2DM) maz??asiaﬁwgéua'wﬁumwéﬁ
SugAulsiiisame Wurdainuveeiigaluusza
Iny 3) UL TR 9AT5 A (gestational
diabetes mellitus; GDM) e B G]"e)ﬁusgjﬁuﬁ'
diutusewinadansss wag 4) vuanag
TN Javadaiau 1wy ANUAaunang

WusnIsu (WU MODY) l5Avasduaau AN
AnUnfivessienldvie srunawiia nsinide Wi
nalngiAudiu Wusu'?
N159AN15LsALUIRIIUILT R e uan
Tumseuauszdutmaludeslioglunasiung
Wit oot uns ezasn1sLANAITUNI NG B
Tnsiunsduasuanuiisadulsauaziamn
vinwgnsguasuoslundeniy uumansinud
ddUsznoudie NMsUsuAsungAnsTunis
A159%T30 lauA NS UUIENIUBINITAIUNAN
TArunnsTvanzan NEANITUISNIBLaTAIS
sanidaneetainaue nisldsnaniimaly
B OAMULAUNITSNEIVDILNNG LAENITATID
sydutaaludendonues ieldlunsinany
AIUAY wazUsunIssnwbimunzau! agslsh
punsAIUANsERULmalud aaf ldmangan
Jutladedrdgithlugnisiinnnzunsndeuves
TsAUMNY TeuuuBsUnduLAYiSeSs
yenani miﬁiw‘i’ufwmaimﬁamqa
stheraiondunaiuiu AeliAnnsunsndou
foaTo18a919n1e LU ULE sUNduLAzLS 0
Amzunsndeudsundu Thun anzmaluden
a3 nmzuimaludond waznsinde dau
AMzunsndoud o5s Taun n1nrasdszainm
A 01N UMY TedananTENURBNISUB I
wazanalugnisagidenisueniuld azle
MB139339115AUIMINY LazuRaTA YA
Uszamidey 1971dAUT LTI osannuiiy
Audsensdedinniely 57 Ussanaudevas
50-68° anToyad1UnunanUseAuguaIn
Wiew1fsezyud U woa. 2563 d5 Ulgluiminu
selmifidunailisns 1.7 soUsseinsudauey
Ay wazdifUaefigndainniev1snst 0.1 so
Usewnsnieuauny uenainiuinnindesay 80
Yo Tigniau/A/ i Suse R duunaiion
et é’]’q{fulﬁaﬂaqﬁuw%aaﬂmmqumwaq
Amzunsndousina sududesdlatlisudes
FlhAnumaiasnsRne

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JRA 17 aUuA 3/2568 171



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

PMMINUMUITIUNTTUUAZUSEAUNT8l
TunsqualingUasiuimnunuin msiinunad
wiewuiunanedade Tnefinnziduuszam
dlaneidendutleduddniian dwanseungy
faszuudants msfuanuidnuarsruudalus®
nanafe nduied s euustuazay vild
sUWAaUnd nsnszanedivindsdaduns
wagtiantdanuia1u (callus) I1NLIINALAEY
wsadoaden q vusieadu n1ssuauddn
fuianasaufsdugydenissuiid edosfu
Sunge yliiAauiadulagludia uanaini
mMsviuvesienmisanaswin i usuan
dinTonafauinunauasnsAndoauiilugua
fvnlaludian’ Jaduiadudu 9 ldun nginssy
nsquaing limanzay seaviriilined A
AnUnfvesnisasimiinuagnsidoulmveii
srufunsmunusgduinaludoadladuly
prnasin1sine @adadeanunddaudis
A ssonisdaiiagi i niewn deldiAa
ATIYINANTN UAZANANTENUATOUAGUYIA Y
3°9N18 3919 I WATLATYEIUL LU NITUENE
AMETUAT 11581970 Teldanas wagAldang
Tun13$nu17 q9° 9 nAnududouvest ym
Fanaa nerwadfiunumdidyegned dunis
Fansuaztestuniizunsndoudinlugioae
WYY IREUNUINUBING1U1ATANNATOUAGY
LATMAINTANY HaunIAANToINAENITUTE LY
A aiiefuvnUienguidssusiiiy o nsli
Auduazdaaiuinurnisguanulos Liloiady
wasg Urelunistesiuniizunsndau n1slv
AUsnwileUSudsungingsy ileafuayu
mMsdsuuamgAnssuguamidsdu n1sdanis
Snwunaiivinegaindnguidasedny uazns
Uszanunuduiinananindw eliAnnig
AUALUUBIAT AT HBITlDa’ 10

unaufveiaueunuinmdn 5 f1uiid
ANudAgRan1sInnIsuaslasiunneinngau
fuilu et Wi et uuuinisufua
dmfuneruna Fetelud

1. unumlunisdansasanudsanazasiaiin
agaduszuy

wenunasnThiiUssuadssvesiiae
Ui edesiunisiinuna lnsasounq
nsnsaiieeandenet1adoslay 1 ade
ALLUINLATUT TR 89909 n19msaaild
Tnquszaudndniilefnnseuazduunsziuaiiy
\Foaveadithe ilenausunsgualiosiuunaiiii
laegramuizaunasdUszdnsan laed
TwazBuadeluil

1.1 msgnUseinednensaunay

nsdndse TRedasiBenduduneunsn

1,11

fddnlunmsussdiuenudesionsiaunaiivi
TnensouaquUssiud sl

91115799 0u dna1ue1nsiiLin Loy
9131 waufeu tinulau ietinie 9 auds
amsUimieadieiiu

ymiivinlueiin aeuaiuuseifnisia
LLmaﬁLﬁm‘%amiQﬂﬁmﬁaLﬁﬂ/Lﬁﬂ/ﬂJwﬁmum

Uz AlsAtaznI1sunIng aus 2a
svpznaiveiuumu wanisaruausEiy
Yrm1auarn1IsunIngous u o Mandu 1y
Tsan1 19ale lsatduuszaindiulane uaz
lsaalauazviasniaon

T AAIUAIUALNYANTIU dOUAIY
waAnssuMsgUYYE nsguarinludinuszariu
dnunizsenvindild uazguassalunisguanuLes
iy Jeynanuanenvseniazeau Wumu
1.2 NM1IAsIiLaznIsUsEiuAN WY
aeuan’!!

neuIamIsnTIainegadussuy e
FumarnuidnUnfnazdszsfivanud setay
FTUUUTZAMULAZ T2 UUNABALADA NITATIAN
FesvinedaviBuniledUisnenseavinuazg i
oon Inaun1sdannn s LAy eassen fai

ANTFUARATNTIN VIINWNITLAU AAIN
YDINUNILALTOUN T wazANa1N15alUNT
wantuveUe

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUuA 3/2568 172



UNADIWIATY

nasvanisia:usvAun:insngouninifu QUDUIU'\KD’IU: unulnuovwalula

N13A99RIMUILALIAY MTIINIAIIY
HAUNG LU ANULAS SoEUAN AH7 anq
Fryameni1siad e Tagianizdamlanu
(callus) (gﬂﬁ 1) s‘ﬁaLﬂu@mL§EQﬂ13LﬁmLLma

§Un 1 AMwanananteanunau (callus)

anewusiagy ATIInIAUEATY
WU L WUY (flatfoot) (gﬂﬁ' 2) 4 1919090
(claw toes) viaaivhugisin (hallux valgus) 9
vilinsnsranethumdnfinuna

§IJ N 2 awnanalasiad19vaayinwuy

(flatfoot)
aelngy WA.TUNA ASHUUTY

A15UsLd usa 1 nsi9douAINy
WAL AUNBA LazdunnTaenaniosesy
meluseavi sufewiavesgaviild

1.3 n1suszidiun1sfuaduidndasiu
AULDY (protective sensation test)™!!

weruradunuinlunislding eeile
UIMT1U Semmes-Weinstein monofilament
Yu1R 5.07 (10 n§1) 1l eNAdouUNISYeIUTD
szuvUszamaIuane

Funou unziun 9 7RIS AL
Tu 3 gomdn Ewhusiivh 1 99 waruTmmiiui
2 99) (3U7 3)

o fn

‘ °

§Un 3 AMNIALENIAIAUINITATIANTIU

AU3ANAY monofilament 3 funls

nrsudana nny Uaeluaiunsasud
AusAnlaudiies 1 9a fod1 aadennnuaiuse
Tunsleosiunuies (LOPS) s‘ﬁaﬁm’m?iaaqwiams
Anunalaglisem

1.4 nmsUssdiuvasnidoniiiassviuas
L17I"1 (vascular assessment) Ll
msUseiunsinadeuvesdonduddfay

2IN1TUAZDINITHEAY TNOINDIN1TUIN
YA UAU (intermittent claudication) A52917
Rowvtfastu wusae fadn Wby videtieadn

N13AAITNAT AGITNITUT LI ALV
(dorsalis pedis) (g‘d‘ﬁ 4) uaznasunszantaLin
aulu (posterior tibial) (g'd‘ﬁl 5)

v,

(%8) (77)
§Un 4, 5 n15aandnasusiiaviadsin
(dorsalis pedis) (418) AgrANATUTIUMEIY

nszgndawindnuly (posterior tibial) (1)
fnelag wAvena Asdoudy

A159A ABI nnAanTnasminlule asas
M523 ankle-brachial index (ABI) tiaUseLiuUN1s
Tnaiguresdonotnazden

>> 13gVS1UIEANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 173



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

ONSTIVN T Ars3uunszauanuideanan1siinLHatiiaasiuIN1N1IsIANISIngNUIUIa

o = o v
FLAUAIULAYN anwmmma

A15INNTTINENLIUNG

SZAU 0 (AIN)

55AU 1 ()
ABI launi

52AU 2 (Urunang)
Av/ABI HAUnd, visewingy

52AU 3 (g9)

lufiruiaun@la 9 (LOPS, Fwaswin, ABI Uni)

fiauRinund 1 98: LOPS RAUnf 5o Inasiinuiay/

1l LOPS wav/se Inasiinunasy/ABl Anun@ sauiu &
UsziRmeduuna/gninu/lnneisesszezaniing

Wianuinsquainmenules Anmumnginssu
tnmawhedsaudenestiosTay 1 s
TenufiFesseaviiianzay Fuduwihan
ansawinegsaden 1n 6-12 oy

= a a ' o v a a o B | = ¢y o @ B 1 a
UANURAUNG 819U 2 UB: LOPS HAUNG, IWATLNILUN SINUNUUNNERITYIYIEY UARTIANIDYNRCLDUA

N 3-6 Ljiou
dmuiiuumndfiTenmngy dansiawhediaziden
N 1-3 Lfey

ABI; ankle-brachial index, LOPS; gaydeauanunsalunstasiunuies

1.5 N159IHUNTLAUAIULE B9UAZNS
Jan1sAanudes’

PNHANITUSLLAUT AL WEIUIAANNTD
SIMUNTEAUAIULE 897 0NISLA ALKAT L1116
sondu 4 s2aU (52AU 0-3) (157971 1) Lilea
LLNUﬂWiQLLﬁﬂ@QﬁULLNﬁﬁLﬁ’] Tnoruunaudly
nsasrainlngazidoniiuansneiu deuddas
1 pds ei’m%’mﬁ’ﬂwﬁﬁmmL?iam‘l”lmﬂ Tuauda
yn 1-3 fou dmsudtiefiudsgs

a3y nsnsrainegradussuuteln
WmmammmﬁfﬂLLuﬂizﬁummL?iwuaaciﬂ’w
wannuldeg1edaiay linauEunITa ke
Joatuwnadivinldegefiussansan Jeazdioan
Iamaﬁi{ﬂ'gaﬁmﬁmmaﬁlﬁﬂu@umm

o

(N1SVN 2 siadenislianuiuaziiiondfey

o

2. unumnstianuuaziasuinyen1LaLYin
X 1,9-10
AEAULDY
woruradunuinaiaglunisdasy
gunuazUaaiuunanitiIunsiinus bas
=2 % o < V=1
nsinYinwe Tnganunsadwuniduniiamy dedl
2.1 mslanaduazuuziii (115199 2)
2.2 msauuaZiiniines (113199 3)
2.3 da1uN 1Ay WIoUUANALAE
a = ° =
MWABNNULUN (A5 4)

a3y n1slvimlnug n1sanse n1sin
Wnwe warnseieudoviuedaneit o
v r8ann11uLd salunisifaunanas
Anzunsndeuiisuussliegrafiuszansam

Vel Wandnfsy
NIATUANLUINIU ‘mewmLLawLLuwmmatm‘uﬂmumumma’iwaam’twaa’twﬂmmu’]wma Wetlostunmzdulsvanvdanadon

AsinANEZALN aaul,l,awmﬁmmsmmmavmmmemumsmaumﬂLLauauaau ‘WiE]llLUUHﬂiL‘UGﬂMLLMQMWNSUE]ﬂu’J

nsidensaein Timnugideamsidenldseswhitned gnavdnvas LLaummuauﬂugumeaamnamﬂumuuauuaﬂmu
nsENgaV wuzihnsaugaviniiavenn yu wed Lifisesnzidu wedesiunisidend uasasdsunniu
nsQuanIus lpsuvelatuniuig 9 USMVEWTUAgTIVINRIWER YunIUsHNgan sendneilh

ONSVN 3 demsaourinwzuazinsanse/AnUjun

Vinwe WBnsanseAnujun
nsesaai Anlithedmavinuazidurihegisezdeanniu (@vlinszanvieligitiedmsudidedriaduaien/
nswndeuln) tionsiamuna sesuns seBuAn viaLdUYY
nsAALEY wuzismsiadunuve Uil warlineludnausesay mndilymdumenvtedumnn
msuuzthlifidesmngymsguaindnduls
N13A5995094N wurthligihenmagseaiianslusaznsusnneumulannas iletestumsiidsantasuegsulu

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 174



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

(NSVN 4 daviu wawa wazniadoniiuuzid

daviu MAKA madaniuugiin
o a ] ' a ' a a | v A & ]
FuAuian dearanswmdeudsulanlasy Tdspavinfmunzasidluiazuantiu
Y Y » o o yandeansaulanseidiieu wiusau uSaRuuLuRL
FudurEaNSou fuaeenalifdndansg LOPS Y

7A%ou

Fuudii g lusiufimivean MliRuufanasuandis  aawvindsthavenuasidaliuie dnalldueanesediawin
wufaRuteRun (callus) Tonadanaingniinissey 9 WUELTEI¥8YAUN (podiatrist #38 foot care nurse)
viunsledun inlidentnadeuldazain wilwiiignees lailedvmnuiu 10-15 undl

wanaessasiiuazuuuniy ey lAdaLnanssaniawn

a4 v S v Ay v
LADNIDIANINUEYIANVDINN

LOPS; gapdemnuarunsatunistosiunuies

3. unumnsliauTneiiauungdnssuwas
Lesunsegela

wewaldinuensldusnuuioadns
Anuduitusilinga wardaasuligaeiinns
WasuuwUamgRinssuetneddu SFaseluil

3.1 nszurunsiAUEnE (5197 5)

3.2 nsldmaiia motivational
interviewing (M) (P57 6)

3.3 MsidsuusegslanazAnnuna

wutsglevtveanisivdeuudamgingsu
(u Mseulanuungd) wiunisidutedsvenis
laiAsuutas

wuzdliaseunsiddiusulunisgua

FANu1ELR 0f AnuAINA UL 10819
athiae

a3y nslianuSnendegnuazidussuy
Preasunaalvi Uresanddiusunlunisdndula
LﬁIEJ'JﬁJUEi‘Uﬂ’]W“UENMULEN ﬁﬂﬂq'mﬂﬂﬁammaa
weAnsTuAgE

4. UNUIMNITTANISURAT T IAUNSngIULT <
Uszang'

weruradiunumaAylunisaiunisny
LuMIUFURT LT UN158auTU (evidence-based
practice; EBP) Lﬁ'aiﬁ’ci’ﬂaaiﬁﬁ’umiql,l,aLLmaﬁ':ﬁ
Uszansnn sasoldd

4.1 M3UsEliuLKaRE19ATAUARY

weruadesUsediutladefivihliunamet
wazw buaime 1wy nsluaisuveden sedu
vnnaluden n1sAnide swwiswuin mnvdn &
WATANWULYDILKE

4.2 MsAsEUNURILHAAURENNTS TIME

NY1UIAANTUNITIANITUHAAINNANNT
TIME (Gl’]i’]ﬂ‘ﬁ 7)

4.3 nM3tasnuusenaiiu (offloading)**

ﬁlu@’ﬂ’wﬁﬁuwawwmwﬁﬂwL‘V’h WY1V
feeUssunsidounsalanusanaviu (W S8
Ay Hon segunsaltedn) T wugdnisly
qﬂﬂsiﬁashqgﬂéfml,ﬁaﬂmﬁumimmL%‘uszjgw way
AnmuUsansnmuesgunsal

(1SVN 5 dunsuuazdsnisujifvasnseurunisliausnm

JUADY

ad a va
smsugua

mMsUsziiveazyinnuitnla

asaussenafiduling deuauimginssunisguawi Jgmiinu anudaudila uaz

guassamiilianmnsaufuRnuewuziile
nsUssliusseznisasuulasnginssy  Ussidiuingtheeglussesla (wu Silinfouinvudou vienseunvzasdioni) wieidenld

wadafvansau

(1NSIVN 6 walla motivational interviewing wazAa819n 151491

waila faegrensldan
auAnUaeln "puAnitorlsfedsiniigalunsquaiesnalunouis”
MuAYAYeUae "wiiounuidiueninisiitureuimuniudesiideutisimels ey
Furuaumere "aavinldRniineteunsaguimn i’
Aathmsnesouiu fuduaninih 1azasadiiunisnsawiian 3 ads lu 5 afidedun gluues?

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 175



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

OSTIVN 7 n5a58uNURIBNAAINAanN1S TIME WagsunuInuaIngIuia

AaNNTS

UNUINVBINYIUTE

T AMsTANNazeInuNaLaziIadiadoinewdl (debridement) Inaldonisn1siusnyey

(Tissue Management)

wazUszdiumnudndulunsdssaunmdifio surgical debridement

[ dunanisfiade tiudied1edensramizilonumdwnng Werufdugnudd

(Infection and Inflammation Control) KAZANAIUNANITFNEA
M mﬁﬂmamamw%u Tneidond1daunad mungaufuuinua sdand 191numa
(Moisture Balance) wazUuAsuiUaunamuALIVIIYEL
E midmﬁ%umm%mﬂmLﬁaL?jaiwziﬁ*uaULLwa Hostumsuiniusn waeliduuzihdonis
(Edge Advancement) fneiou

4.4 A58 UATUNITIT YU UALAITQ LA
auLesvasriae

M1UN1SANYIVBY Bus et al. (2020) wa
ADA (2024) %’jwmim%mwé’qQﬂaauaxmﬂﬁmmif
L‘f]uﬁﬁi%ﬁﬁﬁm%@ﬂﬂ’l‘iﬂaﬂﬁuﬂ’lﬂﬁﬂLLB\Ia‘(};’I 116
WA R aebiAduILn K Ulslarasauasa
ot ralilos aournuenisquaknal ssiuny
ANz uazidiuaienuidlalunisdansg
Yeymmeauies

a5U ununvesmeualunsdanisusad
WineumangudaUseandazn1steaiulsananiv
Junguadidglunisduasunismeveunauazan
AIALUIN T UNTNFOUTITULTS
5. UNUIMNITUTEAIUAUAUNNENAIVIT VTN
ian1squanaiiles

weruravimd 17 1 udsgaiuaundn
(care coordinator) Tun13quAK V81U ]
AZUNINToUT L1 1 alsiLA A3 LAy
osfa1 deifles waslivsvAviningean duieluil

5.1 myUszamunuiusn@niia® enaeil 8)

5.2 1153AN15Y0Yauazn158519A21u
AoLilos’
N15AANTITUNUNITYUA TAviuarUTUUT
WHUNITALAKUUBIASIUTINAUNY TAa1AY
AMUEIAY Ut LazinnuauA1Inn

n13d eansuaztuiin davhuazydulss
TUNNNIIQUARUUANEIV IR IAVATURNUNTT
auadmiug Uiguazasouass uazUszaiunis
Uszyuiiu (multidisciplinary team meeting)

nsderia Uszaunisdeiaainlsameiuia
dnsquaiithunielugury wazairaaiovenis
guafinseunguuasioiiles

a5U nMsUszaunuiiiiuszansameeli
JUaeldsunsquaiinseuna feides uazdl
AUNMZIER daalTRaENEN153NWAT uiazan
ANIFENYRINIZUNINTBUTITULSS
NSCUANLA

nsUsggnaldunuImeTUIaTe 5 fu Ty
nsguaringUisiumny Weasanisuszndly
LALYIUINITUNUIMNEIUIERS 5 fu Tunns
Jeafunazdanisnzunsndeuiiivigtaeumnu
Fadnauensdifnw weil

AUaee1y 60 U Useifivedulsauimiu
¥ilaf 2 umw 15 U fSameidulszamauaeides
(peripheral neuropathy) Gli’;ﬁ]WUﬂ%ﬂﬁﬁ@@ 3 Unou
waziiUseiRnismunuseduihmalsaiiae nm
536U HbAlc angald 9.5% Usznauo1dwmlu
NYATNT WIAFTNUIMIUAINTR Ne1UIRYIINIT
A1 UsEdnd

UNUINA 1 n1sAansasrdnuideeuas

asaawinegnaluseuu
n15UUAYaINEIUIR

nsEnUsEIR dnatuenisen Uinudaud
W wardseifnisguann nungUiedinaiusesin

waze1svugiauluaiu wazineilsesnannidn 9
91 weldiiannsuan

>> |§e&VS18IDBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUuA 3/2568 176



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

(SIVN 8 aundniuwazunumnisuseanueny

a A
GEVMETEY

UNUIMNISUsTEIUU

unwnd enuszavdaluien nan1suiuen deanstgyminisujuanuauuziivedvae

KazUsTaIUNINTIRARIUATIEUNINTDY

o ¢ v a v £
ﬁaﬂLLWVIEJ/IHL“UEl’J‘U']ﬁUuﬂ’]UWl’]

WodUreilunafnaiuuse 101929108007 ¥3BADINIINITHIRA NYUIARBITY

Usvanufawnmdinesinn1ssnwiogaiuyiaei

dnnenmiita Usganunsuszdiunnudesmsgunsaidisiunargunsalanusanaviu (offloading device)
unlnwunig Usgiliuaniuzlnsunnis Uszauunue sz aud miun1sniuntiuInumLaznis
MNYYDIUNA
wnduns ayaaouUFiensenine Ussanunisuiunnae warliduuzihizesnsldeniignies
indeaudunsisi Usziliutadoynsdsmunaziasugiofidmaionisgua Uszanunismumaaiivayumanisiiy

wazuInsgualuyuvy

Ay 1yinuia (podiatrist)

Uszanunsguaduay Jaywidusing 9 uaznisdanisiamtdann (callus)

A15M5AN WU callus USheud i ey
Rawiusisuanidniios

n1sUseLiiun1ssuauian 19 Semmes-
Weinstein monofilament (10 A$Y) nad@auns
Supwandiin 3 an wuddUaelianunsasul
Ausanta 2 Tu 3 9m

nsTsunauLd B fUaseylussy
aades 2 (Wunans) Wesaind LOPS saufuil
callus

NaaWs 1aunulinsIineg19asLdun
0 3-6 iy uazdadenuiingidorvalunis
Ian15 callus

UNUINA 2 mstiaauduasiasa

TINYENITAUAINAEAULDY

naIn15UIZIEU WEJ’]U’]ﬁIﬁﬂ’J’]@JiLﬁEJ@@
AMAABIRINNSE LOPS
n15UfURvaIWeIUIA

n1slvindus Wugrmnudfyvenis

PIUANTEAULIANG uazdeuTuRBUNITYIAY
avonmuandainmumenialiufamniu

n1sninee a1sauazinlifUlievie
Haua linszandsavinuaziduiinednasidun
nnfu ilenImsesunanioTesLas osand
Jaymauaieaantey

Fovuiiddny wudderaAuiia
sielunazuentu wagiudadmilanundiy
AILALULDA

N19a aNULUT WUzl 5991711
gUANLULTATIYNEINeAWILEND wazwuztv
3N JLIevgauvinvisenguIaguainiiie
N5 callus LNUNITHANILHULD

o & v 9 = a =

Hagws {Ureidnlafisaudesveanisi
LOPS wagisnsguainignaeasnniy

unulINN 3 a1sliaidsneinayiu

WHANTTULBLLATULTIRSTR
v o v a v I3
W U897 NTtUa suIaRN LAz UUY
soawinuuuTaduiesendiuin wazsdnviown
nunsAuANingng
n13UURYRINEIUIA
Tgwmatia MI n15v1A13@1 18 Tganany

Uaeiln 1wy "auAningUassafivilinauddey
wldseuindaldendoszlsaz? tiehay
W laguuewe s Ui n1snauAINe "Wwlauidn
AusanIseun i luduliazainiiaivinau
Tuaruley lnuns? 1% snanina1uL9 119
n1saadnunesauiy "deg1aty 151804
sadmnadn q ludUasini fensldseadin
wuudalugiad 3 Suneuldlvuunz?' way Tuvy
AUNIBIN N9LET U1 1wl seluwy
Tudauan wu "dinaalasndy Aufazaiunse
duluieuluaulduiud uinelldeeioa
Sosuna’

NAANWS éﬂaamnaqﬁ%wmsmmmauﬁﬁ
wuudnseninsihanuluauegados Suasasaty

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

JR 17 aUun 3/2568 177



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

unmnﬁ 4 n1sdanisunadi ity
aNFIUBIUTZINY

3 \ieusionn FUaedusaiidviuinmi
callus Tnsurafidnuaeiu lifimsfndoguuss
n15UAUAYaWEIUIaN1MNANNTS TIME

T (Tissue Management) YNAMUAZDA
unakazidaidiaions (debridement) de33d
wangan iedeelrineunagidervigiiunns
ALALHA

| (Infection Control) R3533a@9Ud YY1
nsAnLTe Loy sesuas Anmdeu ndu ud wn
asdelel Ausetsdmmamnedenumdsume

M (Moisture Balance) tdon@nUnunadi
WNNZaY LU hydrocolloid #3® foam dressing
Lﬁ@%’ﬂmau@amm%u LAYALASUNNTUNEVDILHA

E (Edge Advancement) Lugu1nN195
Whrew wazdesfumsuiniug

n15U99A ULsINAN Y (offloading)
Uszidiumnudndulunisldgunsalanusinaiu
WU SRUYINLAY U Bl en total contact cast
F1n312

HAAWS wnalaTun1squaniuvan EBP
waglasunisUasiuussnaiu

UNUINA 5 nrsuszanusiufuiiy

awawﬁm%wLﬁanﬁi@LLaﬁaLﬁaa
Fudusiedldsunisguannanarnisaiun

dhanasgnadiuene

n15UfjUAvasWe1UIa (care coordinator)

- Uszauunvgseauseavdinaluliondige
wagleymnsuyu
granuInIa

a

i LNDUTUBNUNITS NWWAY

- Uszaudnlasuinas Useiilunasinyvinwny
mmﬁﬁmmzauﬁgﬂﬁm%’umsmuammmmuaz
N9ARATUNITVEVDILNE

- ﬂizmusjjjlfﬁ"mmmﬁmtﬁw das il 99nN13
callus waglviduugtniZessouriianzyana

- msa¥eanusioiiles dnvhununsuALUUIA
594 warUszarumsuanugAnnuEaiuNuan
a1 3 InluadinenignaniiuIvIugn 1-3
Ao

Hadns lisun1IaLaRg19ATEUAANIIN
fugideavgmanedie silrasinwiduluedis
soilesuaziiuszansnngaan

a3y nnsdldnwkansliiiuiinis
FUAUUNUMNEIUIAT 5 F1U D819y TUINS
LazseLos é‘juwim'iﬁ@mau%qqﬂ QRElGEHG RN
Wnwe n15lyusegala n1sviuea wagnas
Uszanuauanaiviondn Sudededdgyiiag
Paganaudsaionisifaunatuagnisiilug
n1saaededgluy Ulgiuimiiula oy 1edl
Usgdnanm
unasu

n1sneIUIaLd e ead uLarIANIg
Azunsndeuiinlugrsiuimuiunuim
1A QYR ONITAALNALYN BANITANDTEIZ LAY
gNILAUANAINTIN lauATouAaY 5 ATUNAN
1fun (1) Annsearnuid sauaznsianiies e
\Duszuuiil o9 uunAINLE BILAEIURLA LA
(2) Wianuiuaziasuinwenisquanuiesilf ua
¥gniesuazseiies (3) Wdusnwiuasiasy
usegdlailonyunisiasunginssuaunmiidadu
(4) Samsunamuvdngudeuszdndiiesens
mowazdostunisinde uay (5) Uszauau
avanvi elinisquasierilesuaziinnagagn
UnUIMI A uazIsannIsiAnuaalusuas
naifinen Yostunisgayideeters annise
ANYINYUAZAITLUYBITFUUUINTAVAN Uag
inlugaunmdind Al uluszozeveaUas
UMY

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

Jf 17 aUun 3/2568 178



UNADIWIATY

nasvanisia:usvAun:insngouninifu [QJJU'JE.IIU'IK'.)’IU: unulnuovwalula

REFERENCES

1. Thai Diabetes Association, Thai Endocrine
Society. Clinical practice guideline for diabetes
2023. Bangkok: Srimuang Printing; 2023.

2. International Diabetes Federation. About
diabetes: facts & figures [Internet]. Brussels:
IDF; 2023 [cited 2025 Sep 19]. Available
from: https://idf.org/about-
diabetes/diabetes-facts-figures/

3. Ministry of Public Health. Report on
complications and economic burden of
diabetes in Thailand. Bangkok: Ministry of
Public Health; 2021.

4. Aekplakorn W, Phakchareon H. Report on the
sixth Thai national health examination survey
2019-2020. Bangkok: Aksorn Graphic and
Design; 2021.

5. American Diabetes Association Professional
Practice Committee. 2. Diagnosis and
classification of diabetes: standards of care in
diabetes—2024. Diabetes Care 2024;47(Suppl
1):516-33.

6. Karuranga S, Malanda B, Saeedi P, Salpea P
[Editorial]. IDF diabetes atlas. 9th ed.
International IDF diabetes atlas. 9th ed. Brussels:
International Diabetes Federation; 2019.

7. Kosachunhanan N. Pathophysiology of foot
disease in diabetic patients. In:
Kosachunhanan N, editor. Textbook of
prevention and treatment of foot disease in
diabetic patients. Bangkok: Trick Think; 2013.
p. 21-34.

8. Polikandrioti M, Vasilopoulos G, Koutelekos |,
Panoutsopoulos G, Gerogianni G, Babatsikou F,
et al. Quality of life in diabetic foot ulcer:
associated factors and the impact of
anxiety/depression and adherence to self-
care. Int J Low Extrem Wounds.
2020;19(2):165-79.

9. Moungkum S. Nurses’ role in diabetic foot care.
J R Thai Army Nurses. 2017;18 (Suppl):1-10.

10.Samrannet W, Thamduang Sri P, Jansri P. The
role of nurses in preventing the risk of
diabetic foot ulcers. Journal of Nursing, Siam
University. 2020;21(40):71-82.

11.Institute of Medical Research & Technology
Assessment. Clinical practice suideline:
prevention and management of diabetic foot
complications. Bangkok: Institute of Medical
Research & Technology Assessment; 2013.

12. Suwannanakinn A. Nursing guide for foot care to
prevent ulcers in diabetic patients. Bangkok:
Nursing Department, Siriraj Hospital; 2016.

13.Woranit W, Jupaporn K, Sitthichok T. The role
of nurses in caring for foot ulcers in diabetic
patients. Thai Journal of Burn and Wound
Healing. 2023;7(2):49-58.

14.Schaper NC, van Netten JJ, Apelqvist J, Bus
SA, Fitridge R, Game F, et al. IWGDF Guidelines
on the prevention and management of
diabetic foot disease [Internet]. Brussels:
International Working Group on the Diabetic
Foot; 2023 [cited 2025 Sep 20]. Available
from: https://iwgdfguidelines.org/wp-
content/uploads/2023/07/IWGDF-Guidelines-
2023.pdf

15.Bus SA, Armstrong DG, Gooday C, Jarl G,
Caravaggi C, Viswanathan V, et al. Guidelines
on offloading foot ulcers in persons with
diabetes (IWGDF 2019 update). Diabetes
Metab Res Rev. 2020 ;36 (Suppl 1):e3274.

16.American Diabetes Association Professional
Practice Committee. Standards of medical
care in diabetes—2024: microvascular
complications and foot care. Diabetes Care.
2024;47 (Suppl 1):5135-9.

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

JA 17 aUun 3/2568 179



= - od - -
s, mlll 1SSN 1906-649X 0n 17 adun 3 ifiou Sud1AW 2568

o 138JS19120d1S

Tamami e s
Chami St e

"y - vl‘&

21S&81S3I1MS TSJlllEl‘lU'lalaEJJS‘IEIUS:ZﬂL]Ins‘l o Chiangrai Medical Journal



o ‘ =

mll ISSN 1906-649X DA 17 aduA 3 ifiou WAL 2568

JE1 1518195815

ms swennaiBeiseussnuiast | Chionorai Medical Journal

SLERCIBLSIBRI

|[puinof |DOIp8ly IDIBUDIY)



