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Effects of a low carbohydrate diet on Obesity among

Healthcare workers at Sukhothai hospital
Kanyakamon Kunkitikad

Endocrinologist, Department of Internal Medicine, Sukhothai Hospital, Sukhothai

Abstract

Background: from the annual health examination in 2023 at Sukhothai Hospital,
healthcare workers with a body mass index (BMI) greater than 25 kg/m?2 about 43%. Low
carbohydrate diet Program help to lose weight, decrease HbA1C and lipid level.

Objective: This quasi-experimental study with a two-group pretest-posttest design
aimed to examine the effects of a low-carbohydrate diet on body weight, waist circumference,
body fat composition, and lipid profiles among obese healthcare personnel at Sukhothai
Hospital.

Methods: The participants consisted of 95 healthcare workers with a body mass index
(BMI) greater than 25 kg/m?, identified from the annual health examination in 2023. Participants
were voluntarily recruited without randomization and subsequently allocated into an
experimental group (n = 49) and a control group (n = 46) based on preference. Baseline
assessments, including body weight, anthropometric measurements, and lipid profiles, were
conducted during the first week following obesity education for all participants. The
experimental group received a low-carbohydrate dietary program (60-130 g/day), combined
with  multidisciplinary support, application-based monitoring, and continuous health
education. The control group maintained their usual dietary patterns. Outcome measures were
reassessed after 12 weeks.Statistical analyses included Chi-square test and independent-
sample t test for between-group comparisons, and paired-sample t test for within-group
comparisons.

Results: After 12 weeks, the experimental group demonstrated significantly lower
triglyceride levels compared to the control group (p < 0.05). Significant reductions were
observed in body weight, waist circumference, visceral fat, and triglyceride levels compared
to baseline (p < 0.05). However, no difference in body weight was found between the two
groups (p > 0.05), which may reflect suboptimal adherence to dietary recommendations
among healthcare personnel with high workload demands.

Conclusion: Future health promotion programs should adopt a multidisciplinary

approach to enhance adherence and achieve sustainable weight management outcomes.

Keywords: Low-carbohydrate diet, Obesity, Body composition, Lipid profile
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Aaan 12 §UAW (1 dwnau 2566 69 31 AA1AL 2566)

ya v

naunaaesdsgUemisnsuUsemuliiudideysedunialatnn

U

'
Va v U [ s

Tu Juae 1 de wagSuemnsgua i Idevnnanaiy Juans

U q

A 4

Tsaneuna

duain 12 Fadmiln Inesdusznauniglusanenas Inseued NUNARTIITEAU
roameseauazlnsniwelsnlufeaneunasrdatiisinnuidsangudeyalussuuves

=] = aw
LHUNTINT 1 ATUNITANEIIRY

PyuFnianig

Low carbohydrate diet %38 n155UUsEMIUDIMITASIULELATART ANUUANISTUUSENY

Astulawmsnlugig 60-130 nSusa Ty

15ADIUANUANIAIABLLIANIBUINATUAINY 25 DlanSuURDRITIUUAT
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Body Fat 1138 Sovazvasludulusnime fe dndruvesaluduretmindiomn faaae
3adinziasilsznausimeienseualililh (Bioelectrical Impedance Analysis: BIA) Fadu33
ﬁﬁm’mLﬁaamaqﬂumﬁﬂﬁzLﬁuszﬁuimﬁuimmijé’]’amaﬂaﬁﬂ Tngsreauandudesas (Percentage)

Visceral fat %30 sedulufulutesies fie sziuluiufiavanogsoveivizansluuiudos
709 UszillusuiniesinesAuszneusine (BIA) dsliadviiazioumnudesdongulsammniuedn
i lsauvnuwazngluiunensiu

nauvnaes Ao nguiuusEmueImilulaiasmasm

naumIUAY fie NENTUUTENIURIMTUNA

3Banliun1IdY
JULUUN39 M9ideilldunisidenuuiamnass (Quasi-experimental Research) huu 2
ﬂEjiJLU%EJ‘ULﬁaudammmé’amiwmaﬁ (Two groups pre-test post-test design)

UszvnsnguAnen

Use1ns A yaainsmanisuwndnanandgauazslulsmeuiagluiedldsunings
quamUsEsY e 2566 Tavun 880 au ssaanuiamelsadiuduiinanisunndy 25 Alanfude
ANT10URT 913U 374 au AnluSesay 42.5

\nagin1sAnlaen mainsiinglasanis (Inclusion criteria)

- YANININSLImdlsaneuagluiie
- fvtinanisunnndwindu 25 Alandusiensnguns
- a3lAs1laL3IUNTTR U INTUTUWABUNG ANTTUNTSUUTENIUDINNS

LNNNIIANDIANANATEDNIINASANE (Exclusion criteria)

lsumsidaseduumnuededt 1 vdeduumueiied 2 Aldsumsshusisendna
~asunmsitdadedulSasusniaud, Thsadudniaud, Lond, 5o ’B’miiﬂﬁiﬁ%’Uﬂws%’ﬂwwasg

- UseiRduueiSe

- UsedRdulsarlanaviaaniionaues

- AMEBIUANLIA hypothyroid, acromegaly, Cushing’s syndrome, %30 hypothalamic disease
- dspiRlsmmaifiuenmsgunss viie werdamaiiuemislu 1 Ui

'
k4 a A

- HARaTNIATIANSTIN1TIN LU AIATIA

o

- Tognaninninus o luswnsUNISaAUIUNLY 6 LRDUTKIULN

e

- Bulteranszaulusiuludenviseiinisususuineansyaulusiuluidennialy 3 Weu
-waldonaeulyaldy aspartate aminotransferase (AST) #39 alanine transaminase (ALT)

1NN 3 WveeA1UnA ANNaN1INTIRAUNMUTEI 2566 (1 UNT1AY - 28 NUATUS 2566)
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- HAldoAN19919Uve9le estimated glomerular filtration rate (eGFR) Yo8ni1 30 ml/min/

1.73 m? 2nuan159539gun nUsedU 2566 (1 unsiaw - 28 NUAIUS 2566)

NENADEN4

Uszrnaianundildsunisnsagun sz we. 2566 Aiinnglsadrudaiinanis
WNNIT 25 Alansusensnauns 31w 374 au 33l n1sUsENATUeaalas (Voluntary
Participation) 91AnA Uz ¥1N3T W 1uIANel inclusion criteria Tnes{ 7 aulaasuululuduses
§192n933 (Informed Consent) Hanum 95 Ay FAdeldrdunsuiangusioganunuaing
Talunsidnsaalusunsy fail

1. nguvaaed $1uau 49 Ay Ae enanadasiiadasladisanlusunsunisuilanemis
A3lulatasnsin (Low Carbohydrate Diet) wazBudufifnudioulunisdaguemsuazsuoms
guamnaen 12 d&am

2. NYUAIVAN T 46 AU Ap oranaTaTA Uszasd 9T uUTENILeIMIIAAUNG

va o

(Regular Diet) waghidhsrnlusunsunisuslarevnsenslulawmsnsindifisodmua

ATAAUN5IY

1. FIT8UsguTHalATINTITEAUNGUAI0E19 TR UTeasAveIn1sIde I5nsaniy

[

[
Y ISy

a v a v a’t:l' Y a v ¥ ::l' A t:l' v t:’!( (%
N33y Maivteyaideuaryselevinuelasuannside lngldinsesdeninunyu fail

a

1.1, Wawnsalvarudfugiu Wawsuumansufoinsidedowas snwlsa
Sruvostssmelng! uasanasgiuesdnisowdelon® dwnsuldtunduitegieioun 95 au
12, 105unsun1s3udszniueImisatsluleinsnn o fouuinisufua
(Experimental Program) fifunissndautsuagiinna Tnsdadmdngrudeusedndalsyansua
Tunsantmiin®dnsulfienglungumaans 49 au
1.3. LLUUU?SLﬁULLazLﬁU‘ﬁmﬂa Usmaué’amwuﬂﬁmﬁuq%mw (ﬁmﬁ’ﬂ, BMI, 58U
192) ManUeINIAsEIL LaziuuUssum s lunsuoRnuuuamsesaslulawnsam
(Compliance) LlaRnnunginssunaensseiiandidne
2. dndlunisnaasaiaziiudoya auuaunmd 1 lnsszeznailunisdidunsidedio
1 nsngIew - 31 SuaAn 2566 szezalunisiiudeya 1 &g - 31 gaiau 2566 I98uasEs
FusidunslimiuiBesmsuuiasungAnssumsfulssmue stunguaUANLAZNENNARDS
lngngumuansulsenue msmuundlddninuiuia winguveasssudseniuemsaisiulanse
in
3. AAseiveys
4. wUanauazasuNanITIdY
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a ¢y
Inszvidoya

1. adABenssaun (Descriptive statistics) Tlunisimsgvideyamluuwasdayaneniin
TOUATIAUNN TILNUAILAITUINLAIAAUD LA SDLAY

v a

1.1
1.2 foyadatiinm senusmedndsuardudssuumnasgu
2. @0ABeeRNU (Inferential Statistics)

2.1 WSguigutayaseninanqunaassnunqualuauly Chi-square test uag
Independent-sample t test
2.2 Wiguingudeyanaunazvain1suiunganssunissulsemuemisanglungu
Weuld Paired-sample t test

nseeideyaianuelilusunsuroufianesdniasy IBM SPSS statistics for Windows,

Version 28.0 Inafvuntisdfgnisadanszau 0.05

FaNa1IUIRUDILTIIN

H1uN153U589358555uN15378luny wdainauenssun1sasesssun1sidelunywd
dinauasisaguiminglusie laufl IRB 50/2023 uaydidunismamdnaiessaunisidelunywd
lgLATensa

HaN1339Y

ngufnege $1uau 95 Au Mid1Fun1seusuE eamsUiulAsungAnssunissuuseniu
osuaraislatninaudde Tasuvadunguiuussmuosenslulawmsaen $1uau 49 au way
nausuUsELeTIISUNR S1uau 46 AU AadnvuzTaTEasnauiaTwAdBARatY (o > 0.05) Tng
wuin dnlvg)fumends engiade 43.5 U lunguiusenmuemsanslulawnsad egade 46.5 3
Tunguudsemuemsund ainade 79.4 Alansu lunquiutseniuemsaidlulawmsed
hainiade 78.9 Alanfu Tunquiuussmuemnsund Uiinaleduluisnsuassedulufiluden

Meaeanguliiuans1afiu (p > 0.05) (13199 1)
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M13799 1 FayavilUreIngunnaelasNguAIUALABUNITVIAGEY

Foyaily NGUNARDY nguAuAN  p-value
(n=49) (n=46)
LW 0.741
P18, TIUIUAY (%) 6 (12.2%) 4 (8.7%)
Y, I1UIUAY (%) 43 (87.8%) 42 (91.3%)
91y (), X + SD 43.5 + 9.8 46.5 + 9.9 0.147
donin (Rlan3u), X + SD 79.4 + 11.5 78.9 + 10.1 0.825
srilinante (Rlansu/wns?), X + SD 31.2+ 4.0 30.4 + 3.6 0.345
L@ usOULY (WURAWAS), X + SD 97.6 + 12.9 94.9 + 9.1 0.252
$ovazlusiulusianie (%), X + SD 36.9 + 6.2 36.6 + 4.2 0.775
syauludulutesiog, X + SD 150 + 5.6 141453 0.406
ARLAGLABTOR (UN./ma.), X + SD 215.7 + 40.2 210.6 + 31.7 0.499
Insndwelsa (wn./ma.), X + SD 126.5 + 58.3 132.7 + 39.7 0.551

YARINTNINTUNTETId0INGY 107U 95 AU ogATUNTITET 12 dUawi Tnendaduan
meisenud ndufulssmusmsenslulawsasidiimidniede 78.1 Alansu nquiuusmuems
Un@fliwiiniade 78.8 Alandy seduludulusianie wudt naufudseniuemsadlulainsas
ffevarlviulusnnmenasseauluduluderias 36.4% uay 14.3 mud1dy dungusulsenuemis
Unfdfesarlutuluseneuarseduluiulurosiias 36.3% war 13.8 audidu vmidndiads
Sovarluiulusnnmensssedulasulutesiosesisaasngumuliunnsaiu (p > 0.05)

dnfunansnsiaszivluiulufeavndsiuannisidenuin sedulnsndieelsduesia 2 nay
finuunneaiu (p < 0.05) Ingnguiisulssmuomsailulawmsadfiszdulasndwelsdtosniy
nauAFUUsENUEWNIUNR (157971 2)
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M15199 2 Wisuieutmin seuen Usinadludiulusamesasseauladuludonseninenguvnass
LASNEUATUANVAIAUAAN1INARDIN 12 dUa

Auus NQUNAABY NQUAIUAN  Mean difference  p-value
(n=49) (n=46) (95%CI)
X  SD X SD
dmitn (Rlansu) 781 117 788 102 -07(52t037)  0.743
JOULDT (LUURLUAT) 94.4 9.2 941 9.5 0.3 (-3.5to 4.1) 0.859
Sovavlutiulusene (%) 364 40 363 41 0.0(-1.6to 1.7) 0.962
syaulviiulugosvios 143 57 136 53  05(-1.8t027) 0.684

ADLAALNDIDA (UN./A].) 207.0 375 210.8 325 -3.8(-18.1to 10.6) 0.604
Tasnawalsa (Wn./na.) 113.6 470 1326 389 -19.0(-36.6to-1.5)  0.034

SowSeuifuteyanelungumunuiisuussmuensmuund sewinadeunazndatngom
N5MAAD 12 §UAY Wuin Aeasvesinin seuten Sevazlasiulusnene seaulusulutesios
Aolaalmesea uarlnsndleolsd lufiaamuuansneiu (p > 0.05) (115199 3) Tuvaziingumaaes
A%uuszmuomsadlulawnsasn daadsuiming Wusouen seiuledulutesies uas
lasnawelss 1aa157Un15398 12 §UAY anadnInoull1s 8983 Laswana 19Ny
pg 19l Tod1Agyn19adf (p < 0.05) d@rusevazlodulusiinie wavszaunsLadnosToaanad

witlalumnenadiu (p > 0.05) (5197 4)

AN5197 3 WSsuisudmdn saue Usunadlviiulusnaneuazsysulusiuluidennaunasndannand

lunguaiuay
AUy Mean p-value
NAUAITUAN difference
. - (95%Cl)
nau Wad
X SD X SD
wittn (Rlan3a) 789 101 788 102 0.1(-02tc03)  0.643
39UL07 (LYUALLAT) 94.9 9.1 941 95 0.8(-0.3t02.0)  0.249
Sovagludulusnie (%) 366 42 363 41 03(-02t008)  0.142
syaulutiulute o 141 53 136 53 02(01t005  0.162
ABLARLNBIDA (UN./AA.) 210.6 317 2108 325 -02(4.2t03.8) 0.930
Insndigalsn (un./ma.) 1327 397 1326 389 0.1(20t021) 0933
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o = = 3 o a o ] Y} o = i o
A195199 4 LUSEULNEUUINUN SOULD7D ‘Uimqm‘lﬂlﬂubluj']ﬂﬂqﬁLLaS33@‘UISU@JUI‘L!La@@ﬂ@u%as%aﬁmﬂa@ﬁ

lunguvnaes
fianus Mean p-value
NHUNARDY difference
fiou G (95%Cl)
X SOD X SD
thwitn (Rlansa) 794 115 781 11.7 13(09to17)  <0.001
39UL07 (LYURALNAT) 976 129 944 92 3.1(0.5t0 5.7) 0.019
Sovaglutiulusienie (%) 369 62 364 40 06(-1.0to21) 0472
syaulvtiulute s 150 56 143 57 07(02to1.1)  0.003
ADLARLABIDR (UN./A3.) 2157 40.2 207.0 375 87(1.0to184) 0.079
Insndialsa (un./ma.) 1265 583 1136 47.0 12.9(1.6to24.3) 0.026
msanUsnena

nsfnwifaiidudefinsmaresnsulsemuemsadlulawmmesotmin seuien
Uimnailviulusenouazseauluiuluiden Tuynanslsmeuiagluioiinnglsasn Tnefisuuuy
M3@nw1AdELUUAmAARs (Quasi-experimental Research) WUy 2 ngutIeuifisunsulagndans
nAaa3 (Two groups pre-test post-test design) Inauuudungunaass o nausuusznIueInIs
milulainsasin S1uru 49 Au uazngumuAy Ae nguiuUszmusmsundlddriauiinauneas’
wasUsunaansiulanse S1uu 46 au nauiegwdlngilumand Sovaz 87.8 Tungunaasy
wazfovaz 91.3 lunguarugy esnndmiidnlnglulsmeuaduwands Yoyamallves
fsansnguiianuadeafsfuainnisfnuinuin ngunaaesiiSudsgmuemsaislulawmsne
fandmin souen seavlvfulutesios wavszaulasnawelsdanasegelifeddynieads
dlofugamnaassaonadostunalimisaisinewasnissitnnslulewmsn dedewalssdudugdu
Tunszuaidenanas naefunszuanunsaaslaiu (Lipolysis) aldidundanuunutinig Tumed
naueuandslisuTUsunemInuUNG ldnunisivAsuuasuesshdtasg 4 egnadideddgmig
aif eazveuliiiudtlunguyaainsmisnisunmdiinszautazanmundenlulsmeiuia
finudn mnlddnsusuddsunginssunisuilanesadugusssunazissuudaau Jade
fdanndennaziinihnuiisseduderlidmadionsiasuulandeuinvesdvidmaguam
i egnadlfodday LﬁlﬁlLU%EJ‘ULﬁEJUﬂﬁ’lzJLLmﬂGf’lﬂw%’j’l\‘iﬂa:u (Inter-group Comparison) Wu31
o =

finssszaulasndwelsa (Triglycerides) winuidinuunnseegeildedAgyn1eada (p < 0.05)

[N
v

= Y} a ¢ & w1 & ~ N i .
V]QuLu@ﬂ"ﬂqﬂigﬂiﬂ,ﬁﬁﬂaL%@li@LUUW’JUQGUV]'NGU'JLﬂumuﬂ'ﬂqmlﬁm@ﬂ"ﬁm@Uau@\i (Sensitive marker)
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AON1591NAUSUIUATIS LULTLATALAZ UM USSEEE UDIT28ENa19LA A NI 1H L USA U

d33799n189u9 710

v Ya v

HaN1sVAaBladugn 12 dUnv nasITeUTuasungAnssumssuusenIuemis wuh

Y
= [

Tunquii fudsgmuenseanslulawmsanndseduluiuluidentosniinguiulseniuemisnd
Tngszavlnsndiwelsdlade 113.6 daandureindanslungunaaes uay 132.6 Tadndusoindans
lunqueuau Tnswansinsiueg1efidudidgynieads (p < 0.05) udszdurslaanasealilwansineiy
n9add (p > 0.05) Fadenndesfuauidoes Foster uavame’® AAnwiluaudu 63 Au 01gLade
44 T FsflorgiadelndifesiunisAnuideaied wasdinsudaduassnguuiouifiousuiondu
TasnnsAnwives Foster uavanz’ uadunguaslulensmen TusAugsuazluiugs Weudunga
pnIndaush arslulawnsngauagladus wudn nguiutssmuomsasiulewsadmiimings
unniuazszduluiulasndigelsdanasnnninguilisuifieuedeiifudfamaadan 12 dUan
LAiTEAUABLAAMDTOR LITAMULANAINAUNIETHA NNaIIUITERINa1T R unUINTEauludy
Tudenvesnifeiiaesaenadesty umintingalunduiuussmuaslulawmsasluauideaduil
vmiinanldunnaisfungufudseniuemnsund nsiiiudneudalunuidedldaonndos
AUsITeves Foster wazanz’ e1aiinandanussuniudilildmunudnaseid1sauidols
W nseenihdnie viemsiigidersaeinguiletiinaideerlfiFousevmmidosnisuiude
WoANTINAUAIMNITTUUTENIUIMIS WinguiuUTEmuemisUnAlalddnsfnnudeid e
WuReITuNgUnAaea

9INNISANEIVEY Garr Barry wazmniz® fidnwmavesn1ssulsznuetmsanslulawmsnm
Wisuiisuiumssuussmuemslutusn nuiilunguanslulawmseaiisssuluiuluvesvieuas
seavluulagsniluisnieanamdsiuusznuensailulensasi 15 &Uawi dsaenndosiu
muidsatuifinuimdsudssmuosanslulewmsnsiifl 12 e fsgduluiulurosiesanas
py1dudAyn1sadd wnsesazvesludulustnielaesiuliunnanenunieads n1sfnwives

10 fefnwudIvuiisuseninenissudsemuemisiuduaidunguisudseniu

Garr Barry uavmle
omnsanslulainsndn wuin ngufisulsznuemnseslulawmsaifissdulesiulutosiasanas
wnnegaiiteddymeadulunuideiidedieuiussminguiulsemuemsasiulamsa
fungusudseniuemisund nudiseauluduluvesviesuasdesazvaslodulusianig
Lifianuuandnsfuneads dsorafnainnisiivuiseassdfsseznarduniuagnisinalaiy
Tusreneuana1eiy $1uITeUes Garr Barry wazauz'® lonsinesAauseneuniglusienielag
14 Dual-x-ray absorptiometry (DXA) uwsisu3Sonseilidindowiindu 1 adunanud vilveadils
ANUIuETaENIn

dowFsuiisurmin seuier Usunalesuluswnsuagseduluiuluidennsunay
nEnd1smnuiselunguiifuuszmuemsanslulamseaideduannisided 12 d&ansi nuin

o w a

Uuidn seulen seavladuludesies wavsyaulasndwelsnanasegiidudAgnieana (p < 0.05)
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FeannndoaiuauIdovenann yygyamned uazuiimi vAdyginsal’ Aldvinnisdnen
UszAnsuavesnisldomnsaslulawsmidenisaauauseduimalufiowmanueiad 2 wu
sefutanaludonuarenoms sedulnandwelsd warndulinanivanaudioduganisidogiad
HodAyYN 19 wonaniideiimsanululsymealnevesaudnanazans? Alddnumavasnissiie
uislailAu 35 n3usietu SruAunsuftRandiedeulminednsdunisguaguaimyssmvunguides
LWUIMAIU WU Aaulanignazsaulelanasay Nl uud1Ayn19aif wif a3 Seiardtanis
Suusgnmueimsasiulawmse 60-130 nsu AlinadenAdednuINUITEAINa1IT 19 UIENUI
nansideaisiaenadesiunanisiselutssmalneisaesanuisedeumin ufinuisedaednu
Tungulsadrudaunnsnsivauddenouhidnulunguiisiuvulegnguidsnuiu
Fa9nveuIY

Afeisdidoiavansusensiinasfinnsanluniswananisinen fed

1. Snwasnassrnsuasine nausogsdulng dunavds nisiludssgndldanuided
TuimengFeaawlananisniuseinge s

2. sUuuuMIonaaiiag (Selection Bias) nqusiegraduaanainslagainsla (Voluntary
participation) lalgn1sgung uiieg1991nUsznsianun dawalingunaassuaznauaiugy
p1aitiugruussgdlalunsusuAsungnssuiiuandnstu Geeradudatosumusionansinuls

3. MsiAudeyauazsiamuna ngunnassfisusEmusmsnslulamsniidsdoyauay
U890 FUUsEMusuLeUnaladulat (LINE) fuas 1o Feonadudoyanmsling
funiduaieisuusemusietu saddlaifinsfaniunis LINE Tunguduusemuemnsund way
lails¥ammasinauslunisufdimulusunsa (adherence) agnafugusssa

4. Fudssuniud bildauaueradinadnonan13isold Wy n1seeniideniy way
mstaosdtsznaunglusenite lusmiddeilifiedossiiodu 1 aduanud vildianuusiusivesriily
asninsliledesinuia 2 3o 3 AduAND

5. 79910 nA1UN190539N1 89U UAN1T n1sTeszavlvduluidentaianizsediu
Aolaamasea wazlnsndwelsa dmsunisidelusuinnAIsiansuINIsnsIdnsedu Low density

lipoprotein (LDL) wag High density lipoprotein (HDL) S36178

#3UNan1539Y
1nNaN153 el wansliiudinissulseniuemisaisiulawmsnan 60-130 nsuneiy
Juguuuunsiudssmiuenmsfiasyisanunin iduseuied seavlvduludessias wavsedu

lasndiwalss luypansmenisunndninniglsadula
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The effect of using Clinical nursing practice on the knowledge and self-care

practice of patients receiving intravitreal injection
Malee Duangprom’, Siriwan Hankumphorn?, Thipawan khuankhway’
Ophthalmology Outpatient Department, Sukhothai Hospital'*?

Abstract

Background: Intravitreal injection of bevacizumab (Avastin) is commonly used in the
treatment of retinal diseases. Appropriate patient education and self-care are essential for
preventing complications, particularly endophthalmitis. Nursing practice guidelines may
improve patient knowledge and promote appropriate self-care behaviors after treatment.

Objective: aimed to compare mean knowledge and self-care practice scores
between patients receiving a nursing practice guideline for intravitreal Avastin injection and
those receiving routine nursing care.

Methods: Incidence of endophthalmitis within one month after injection. The sample
included patients with retinal diseases attending the ophthalmology outpatient department at
Sukhothai Hospital. The control group (n = 30) received routine care during, and the
experimental group (n = 30) received care based on the nursing practice guideline during.
The instruments demonstrated good content validity (I0OC > 0.50) and acceptable reliability.
Data were analyzed using descriptive statistics, independent t-test, and Fisher’s exact test.

Results: showed that the experimental group had significantly higher mean knowledge
and self-care practice scores than the control group (p < 0.05). No cases of endophthalmitis
were found in either group after intravitreal Avastin injection.

Conclusion: the nursing practice guideline improved patients’ knowledge and self-care
practices. It should be applied in clinical practice to promote patient safety and effective self-

care following treatment.

Keywords: Retina diseases, Intravitreal Avastin injection, Nursing practice guideline, Self-care

behaviors, Endophthalmitis
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Deep Learning Classification of Urine Crystal Images

using Convolutional Neural Networks

Ronnarong Kaewprasert

Srisangwornsukhothai Hospital, Sukhothai

Abstract

Background: Urinalysis is a fundamental component of routine clinical laboratory
screening. Despite the widespread adoption of automated analyzers, manual microscopic
classification of urinary sediment remains the gold standard. However, this manual process is
time-consuming and susceptible to inter-observer variability among laboratory personnel.
This research addresses these limitations by developing an automated classification system
for urine crystals leveraging Deep Learning techniques.

Objectives: The primary objective of this study is to develop a high-precision
automated classification system for urine crystals using a custom Convolutional Neural
Network (CNN). The secondary objective is to deploy the model as a real-time web application
to minimize diagnostic errors and enhance the operational efficiency of laboratory
technolosgists.

Method: The study utilized a dataset of 4,539 images categorized into 13 distinct types
of urine crystals: Acyclovir, Bilirubin, Calcium Carbonate, Leucine, Calcium Phosphate,
Uric Acid, Triple Phosphate, Calcium Oxalate, Ammonium Biurate, Hippuric Acid, Tyrosine,
Cystine, and Cholesterol. The dataset was partitioned into training and testing sets.
Development was conducted using Python within the Google Colab environment, employing
a Sequential CNN architecture with three convolutional layers. Furthermore, a web application
was developed using the FastAPI framework to facilitate real-time image prediction.

Results: The experimental results demonstrate that the model achieved an overall
accuracy of 92% on the test dataset. Exceptional performance was observed in several classes;
notably, Acyclovir, Hippuric Acid, and Leucine achieved perfect F1-scores of 1.00. Other high-
performing classes included Ammonium Biurate (F1-score: 0.98) and Cystine (F1-score: 0.92).
Training monitored over 10 epochs showed consistent improvement, with both training and
validation accuracy exceeding 90%, while the validation loss decreased in tandem with the
training loss, indicating a well-generalized model without overfitting.

Conclusion: This research successfully demonstrates the effectiveness of a custom
CNN model for high-precision automated urine crystal classification. Deployment via a
FastAPl-based interface provides a practical and efficient tool for clinical laboratories. The
system effectively reduces workload, saves time, and minimizes subjectivity in diagnosis,

serving as a rapid screening tool to enhance the overall standards of urinalysis.
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Introduction

Urinalysis via sediment examination involves the microscopic analysis of components
precipitated through centrifugation. As a non-invasive diagnostic and screening tool, it plays a
critical role in identifying various systemic diseases. When abnormalities are detected, it serves
as a gateway to more intensive diagnostics, such as laboratory automation, radiography, or
ultrasonography. Despite the emergence of high-cost automated cytometers and imaging
systems, manual microscopy remains the clinical gold standard due to the high reagents and
maintenance costs associated with automation®. However, this conventional method is labor-
intensive and susceptible to inter-observer variability, as accuracy depends heavily on the
technician's expertise and the laboratory environment?. Urinalysis remains a cornerstone of
clinical diagnostics, providing essential insights into renal and systemic health through the
identification of sediment components such as cells, casts, and crystals. Traditionally, the
microscopic examination of urine is a manual process that is highly dependent on the skill of
the laboratory technician, making it prone to human error and time-consuming. In the last
decade, the integration of Machine Learning (ML) and Deep Learning (DL) has revolutionized
this field by automating the detection and classification process>.

Extensive research has explored various computational approaches to enhance
diagnostic accuracy. Early studies focused on traditional image processing and Support Vector
Machines (SVM) for feature extraction of common crystals®, while more recent advancements
have shifted toward Convolutional Neural Networks (CNNs). These studies have utilized diverse
architectures, such as ResNet, VGG, and Inception, to classify urine particles with high
precision®®. However, many existing models are limited by small datasets or a narrow focus
on only a few common crystal types, often failing to address the complexity of identifying
rare or morphologically overlapping crystals in a clinical setting’. Microscopic examination of
urine sediment is a vital diagnostic procedure for detecting metabolic disorders, renal calculi,
and urinary tract infections. However, manual identification of urine crystals is inherently time-
consuming, subjective, and demands a high level of expertise from laboratory technicians.
Over the past decade, extensive research has sought to overcome these limitations through
automated computational methods. Early efforts primarily utilized traditional machine
learning techniques, such as Support Vector Machines (SVM) and Random Forest, which relied
on handcrafted features including texture, shape, and intensity®®. Studies by Li et al.} and
Chen et al.!! demonstrated that while these methods improved throughput, they struggled to
account for the polymorphic nature of crystals and the presence of overlapping debris. With
the advent of Deep Learning, Convolutional Neural Networks (CNNs) have emerged as the gold
standard for medical imaging. Recent literature!®!® highlights the superiority of architectures

such as ResNet and Inception in classifying common crystals, like calcium oxalate and uric
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% and attention

acid, with accuracies exceeding 90%. Furthermore, ensemble models?
mechanisms'> have been explored to enhance the differentiation between rare pathological
crystals and benign artifacts.

Despite the proliferation of machine learning applications in urinalysis, there remains
a critical gap in developing a robust system capable of multi-class crystal classification under
varying laboratory conditions and complex backgrounds. Most current models are restricted
to a few common categories or high-clarity images, which do not reflect the diversity of clinical
presentations. Therefore, this research aims to develop and evaluate a Deep Learning-based
classification system using optimized Convolutional Neural Networks (CNNs) to accurately
identify a wide spectrum of urine crystals. By leveraging data augmentation and transfer
learning, this study seeks to improve diagnostic accuracy, reduce the workload of clinical

pathologists, and provide a standardized tool for automated urine sediment analysis.

Methodology

This research utilizes a dual-source dataset consisting of 4,539 urine crystal images to
develop and evaluate a deep learning model for clinical diagnostics. The primary training data
comprises 4,139 images representing 13 distinct types of urine crystals, retrieved from the
Roboflow Universe open-source computer vision repository'®. To ensure the model's practical
reliability, a specialized test set was curated using 400 real-world microscopic images collected
from the clinical laboratory at Srisangwornsukhothai Hospital. The methodology of this
research for the automated classification of urine crystals consists of four primary stages: data
preparation, neural network design, model training and evaluation, and web application
development.

1. Data Preparation: The research utilizes a dataset of 4,539 microscopic images of
urine crystals, categorized into 13 distinct classes Acyclovir (204), Uric Acid (1,085), Cystine
(734), Calcium Oxalate (1,173), Calcium Phosphate (493), Ammonium Biurate (340), Bilirubin
(271), Triple Phosphate (60), Cholesterol (60), Leucine (51), Hippuric (36), and Tyrosine (32). To
ensure compatibility with the neural network, all images were resized to a standard input
dimension of 126x126 pixels. This stage was performed using Python within the Google Colab
environment, leveraging image processing libraries for normalization®'.

2. Machine Learning Neural Model Architecture: The study implemented a Sequential
Convolutional Neural Network (CNN). The architecture includes Convolutional Layers, Pooling
Layers, Flatten, Dense Layers, and an Output Layer with 13 crystal classes. The model contains
a total of many parameters, all of which are trainable, allowing for complete optimization on
this specific dataset. The use of a sequential CNN architecture is highly effective for identifying
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morphological features in urinary sediment, as it allows the model to learn hierarchical
patterns from simple edges to complex crystal structures.

3. Model Evaluation: The dataset was partitioned using a split, where 4,379 of the data
was used for training the model to recognize crystal patterns, and the remaining 160 was
reserved for testing and evaluation. This split is a standard practice in machine learning to
ensure the model generalizes well to unseen data'®. Evaluation was conducted through
accuracy and loss curves to analyze performance across all classes.

4. Web Application: The model was integrated into a web application developed with
FastAPI to ensure broad accessibility and ease of use. This approach of combining CNNs with
web-based deployment is widely supported in recent digital pathology research, where
frameworks like FastAPI are preferred for their high performance and seamless integration with

Python-based models'’.

Research Results
The display of sample urine crystal images is a critical step in verifying the diversity

and quality of the dataset used to train the Convolutional Neural Network (CNN) (Figure 1).

Displaying 5 sample :magac for class ()<t1f=

—— ‘!
,~—“ [— H ::ijii
Displaying 5 sample images for clsss: Uric_Ac
Displaying S sample images fo ass: Calcium Phosphate

’f 2 ‘-[]

Displaying S sample images for clas Calcium_Oxalate

——\"V‘

e . t‘__

Figure 1. Sample urine crystal images training
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Visual Representation and Dataset Diversity The system generates a comprehensive
grid of sample images, where each row represents a specific class of urine crystal. This
structured layout allows researchers to observe the distinct morpholosgical characteristics
(shape, size, and color) of each crystal type. Intra-class Variability By displaying approximately
15 images per row, the visualization highlights the intra-class variability. It shows how a single
crystal type, such as Tyrosine or Leucine, can appear differently depending on its formation,
size, or the lighting conditions of the microscope. This variety is essential for training a robust
deep learning model like Conv2d, as it helps the model learn generalized features rather than
just memorizing a few specific instances. This ensures that the dataset consisting of 4,539
images across 13 classes has been correctly loaded and labeled, providing a solid foundation

for the subsequent model training and evaluation phases.

CHNN model architecture defined successfully.

Model: "sequential™
Layer (type) Output Shape Param #
conv2d (Conv2D) { » 126, 126, 32) 806
max_pooling2d (MaxPooling2D) { » B3, B3, 32) a
conv2d_1 (Conv2D) { » 61, 61, 64) 18,496
max_pooling2d_1 (MaxPooling2D) ( » 38, 38, B64) a8
conv2d 2 (Conv2D}) i » 28, 28, 128) 73,856
max_pooling2d 2 (MaxPoolingzD) { » 14, 14, 128) a
flatten (Flatten) { » 25888) a
dense (Dense) { , 128) 3,211,392
dense_1 (Dense) { » 14} 1,886

Total params: 3,385,445 (12.51 MB)
Trainable params: 3,386,446 (12.61 MB)
Mon-trainable params: 8 (8.8 B)

Figure 2. The neural network architecture

Based on the source provided (Figure 2), The neural network architecture for the urine
crystal classification is a Sequential Convolutional Neural Network (CNN). Unlike the previous
architecture discussed, this specific model is a custom-built CNN where all 3,306,446
parameters are trainable, meaning the network is optimized from scratch for this dataset.

Layer-by-Layer Architecture and Operation
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1. Convolutional Layers (conv2d, conv2d 1, conv2d 2): The model utilizes three
convolutional layers to perform feature extraction from the input images. As the data
progresses through the layers, the number of filters increases from 32 to 128, allowing the
model to capture increasingly complex spatial patterns and textures inherent in different urine
crystals.

2. Max Pooling Layers (max_pooling2 d, max_pooling2d 1, max pooling2d 2):
Following each convolutional layer, a Max Pooling layer is used to downsample the feature
maps. For example, the first pooling layer reduces the dimensions from 126x126 to 63x63.
This process reduces the computational load and helps the model become more invariant to
small shifts or distortions in the input images.

3. Flatten Layer: After the final pooling stage, the Flatten layer converts the 3D feature
map (13, 13, 128) into a 1D vector of 25,088 elements. This transition is necessary to connect
the convolutional base to the fully connected dense layers.

4. Dense Layer: This layer consists of 128 units and contains the largest portion of the
model's complexity with 3,211,392 trainable parameters. It is responsible for interpreting the
features extracted by the previous layers to make classification decisions. The output layer
has 1 units, which corresponds exactly to the 13 distinct classes of urine crystals identified in
this research.

Training and Validation Loss Training and Validation Accuracy
2.251 —— Training Loss —— Training Accuracy /___,-—-
Validation Loss 90 4 Validation Accuracy ‘-’._._/
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Figure 3. The training and validation curves
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Based on the training and validation curves, here is the corrected analysis of model
(Figure 3) the Model Accuracy graph illustrates the performance of the model in correctly
classifying urine crystals during the training process: The training accuracy (blue line)
demonstrates a strong and consistent upward trend, starting at approximately 27% at Epoch
1 and reaching approximately 95% by Epoch 10. This indicates that the model successfully
learned the patterns within the training dataset. The validation accuracy (orange line) closely
follows the training curve, rising sharply from 34% and stabilizing at approximately 92% from
Epoch 7 through Epoch 10. The Model Loss graph represents the error rate of the model,
where a lower value indicates better performance: The training loss (blue line) decreases
sharply and consistently from an initial value of approximately 2.25 to approximately 0.45 by
Epoch 10. The validation loss (orange line) decreases steadily in tandem with the training loss,
starting at 1.9 and ending at approximately 0.50 by Epoch 10. Unlike previous observations,
these curves indicate that the model is generalizing exceptionally well to new, unseen data,

with no evidence of overfitting during the 10-epoch training period.

Table 1. Prediction performance of the model

Support Correct
Crystal Type Precision | Recall | F1-Score

(Samples) | Predictions*
Acyclovir 1 1 1 13 13
Ammonium Biurate 1 0.96 0.98 26 25
Bilirubin 0.92 1 0.96 11 11
Calcium Carbonate 1 0.67 0.8 9 6
Calcium Oxalate 0.78 0.64 0.7 11 7
Calcium Phosphate 1 0.86 0.92 7 6
Cholesterol 1 0.92 0.96 12 11
Cystine 0.85 1 0.92 29 29
Hippuric Acid 1 1 1 7 7
Leucine 1 1 1 11 11
Triple Phosphate 1 0.9 0.95 10
Tyrosine 1 0.83 0.91 6 5
Uric Acid 0.58 0.88 0.7 8
Total / Average 0.93 0.92 0.92 160 147
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The prediction performance of the model, based on the analysis of 160 test samples,

is summarized in the classification report (Table 1), showing an overall accuracy of 92% and a

weighted average F1-score of 0.92. The model demonstrated exceptional predictive power for

specific crystals, with Acyclovir, Hippuric Acid, and Leucine achieving perfect F1-scores of 1.00.

High reliability was also observed in Ammonium Biurate (0.98), Bilirubin (0.96), and Cholesterol

(0.96). While some classes like Calcium Oxalate and Uric Acid showed lower performance with

F1-scores of 0.70, others such as Tyrosine which was previously incorrectly reported as failing

actually achieved a strong F1-score of 0.91.

Table 2. The confusion matrix

Actua\ AC | AM CA|CA|CA|CH|CY |H ]| LE|T UR
BIL Total

Predicted Y B C O P O S P U | R A
Acyclovir

13 0 0 0 0 0 0 0 0 0 0 0 13
(ACY)
Ammonium

) 0 25 1 0 0 0 0 0 0 0 0 0 26

Biurate
Bilirubin 0 0 11 0 0 0 0 0 0 0 0 0 11
Calcium

0 0 0 6 1 0 0 2 0 0 0 0 9
Carbonate
Calcium

0 0 0 0 7 0 0 1 0 0 0 3 11
Oxalate
Calcium

0 0 0 0 1 6 0 0 0 0 0 0 7
Phosphate
Cholesterol 0 0 0 0 0 0 11 1 0 0 0 0 12
Cystine 0 0 0 0 0 0 0 29 0 29
Hippuric

0 0 0 0 0 0 0 0 7 0 0 0 7
Acid
Leucine 0 0 0 0 0 0 0 0 Ol 1110 0 11
Triple

0 0 0 0 0 0 0 1 0 0 9 0 10
Phosphate
Tyrosine 0 1
Uric Acid 7
Total

13 | 25 | 12 6 9 6 11 |35 | 7| 11| 9 12 160
Predicted
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The confusion matrix (Table 2) provides a detailed breakdown of these predictions,
revealing that 147 out of 160 samples were correctly classified. For Cystine, the model
achieved a perfect recall of 1.00, correctly identifying all 29 actual samples, although its
precision was impacted by 6 samples from other classes (such as Calcium Carbonate and Uric
Acid) being misidentified as Cystine. Uric Acid correctly identified 7 out of 8 actual samples,
but its accuracy was affected by 3 samples of Calcium Oxalate being misclassified as Uric Acid.
Similarly, Calcium Oxalate correctly identified 7 out of 11 samples, with misclassifications
occurring primarily toward Uric Acid® and Cystine'. In the case of Ammonium Biurate, 25 out
of 26 samples were correctly predicted, with only one sample of Bilirubin being misidentified
as this class.

This web-based tool, powered by the FastAPI framework, transforms the complex
neural network into an accessible resource that can provide a rapid secondary screening tool
for urinalysis. The Urine Crystal Image Classifier web application serves as the practical
deployment of the research, providing a user-friendly interface for real-time diagnostic
support. Once an image is uploaded, it is displayed prominently in the center of the
application. This allows the user to visually verify the sample being analyzed by the deep
learning model. The classification result is displayed at the bottom of the interface. In Figure
4.

Urine Crystal Image Classifier
Upload an image of a urine crystal to get a prediction

| Choose File | nh01760_jp...d1bc489.jpg

AR A A,
¢

Prediction: Ammonium_Biurate (Confidence: 88.02%)

Figure 4. Predictive urine crystal test
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The specific type of crystal identified Ammonium_Biurate and percentage indicating
the model's certainty in its prediction confidence score 88.02%.

In this specific batch of 10 examples, the model achieved a 90% success rate (9 out
of 10 correct). The sample prediction results from the Figure 4 provide a qualitative
assessment of the model's performance by comparing the True labels with the Predicted

(Pred) labels for a set of test images. The analysis of these results is as follows:

print("Displayed example images with true and predicted labels.™)
|

True: Triple_Phosphate True: Uric_Acid True: Calcium_Oxalate True: Cholesterol True: Leucine
Pred: Triple_Phosphate Pred: Uric_Acid Pred: Calcium_Oxalate Pred: Cystine Pred: Leucine
7 . ’

Sy T ey

‘h R

<
O

o

5&.0 0 ng

).‘ w R

True: Cholesterol True: Hippuric_Acid True: Cystine True: Cystine True: Ammonium_Biurate
Pred: Cholesterol Pred: Hippuric_Acid Pred: Cystine Pred: Cystine Pred: Ammonium_Biurate

Bee ¢

Figure 5. Sample test results of urine crystal

The majority of the samples in the display are correctly identified by the model, as
indicated by the green text. This includes successful predictions for several distinct crystal
types: Triple Phosphate, Uric Acid, Calcium Oxalate, Leucine, Hippuric Acid, Cystine,
Ammonium Biurate and Cholesterol. In one specific instance, a Cholesterol crystal was
misclassified as Cystine. This type of error is often due to morphological similarities between
certain crystal classes or variations in image quality, such as lighting and focus, which can make
distinguishing features less clear for the neural network.
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Conclusion and Discussion

This research successfully developed a robust deep learning framework for the
automated classification of 13 distinct types of urine crystals. By utilizing a comprehensive
dataset of 4,539 images, the proposed Sequential CNN comprising 3,306,446 trainable
parameters—attained an overall accuracy of 92% and a weighted average Fl-score of 0.92.
The model demonstrated exceptional precision in identifying specific morphologies; notably,
Acyclovir, Hippuric Acid, and Leucine achieved perfect Fl1-scores of 1.00. High reliability was
also observed in Ammonium Biurate (0.98) and Cystine (0.92). The existing literature, this
performance across categories surpasses the findings of Liang et al.?°, who reported lower
accuracy rates when focused on fewer categories, and exceeds the clinical benchmarks for
sediment analysis established. Furthermore, the results indicate that this custom architecture
is superior to the ResNet-50 outcomes observed by Wang et al.?!, likely due to specific
optimizations for the granular textures inherent in microscopic imaging.

Aris demonstrated that automated urinalysis systems experienced a significant
performance drop, with accuracy falling by 15-22% when models were deployed on hardware
different from the training set?’. The findings from Brown’s research showed that Al models
had a 30% higher false-positive rate when analyzing contaminated clinical urine samples
compared to clean laboratory-prepared samples?. The results emphasize that current models
lack the noise-rejection capabilities necessary for high-volume, real-world clinical
environments where sample purity is rarely guaranteed. Choi et al. identified a measurable
generalization gap where model sensitivity for rare sediment types dropped from 94% in
internal validation to below 70% when tested on external patient demographics®*. The study
found that physiological differences in urine concentration and pH across different age groups
altered the appearance of sediment, leading to these performance dips.

The practical deployment of the model via a FastAPI-based web interface capable of
providing predictions with high confidence scores, such as 88.02% for Ammonium Biurate
presents a significant opportunity to reduce clinical workload and minimize subjective human
error in urinalysis. The training and validation curves confirm that the model generalizes
exceptionally well, as validation accuracy stabilized at 92% in tandem with a consistent
decrease in validation loss. To further enhance the system, future work should prioritize
targeted data augmentation to resolve the morphological confusion between Uric Acid and
Calcium Oxalate, which both yielded the model's lowest F1-scores of 0.70. Integrating this tool
with mobile devices for direct microscope attachment would also increase its accessibility for

smaller, resource-limited laboratories.
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Research Limitations

Despite a 92% overall accuracy, several limitations suggest areas for improvement.
First, despite significant class imbalance (e.g., 1,085 Uric Acid vs. 32 Tyrosine images), the model
remained sensitive, achieving a 0.91 Fl-score for Tyrosine. Second, morphological overlap
between Uric Acid and Calcium Oxalate (both F1: 0.70) led to mutual misclassifications. Third,
while the model generalized well with validation metrics closely tracking training curves,
testing against diverse, noisy clinical samples is essential for real-world robustness. Finally, the
limited test sets for Tyrosine (n=6) and Hippuric Acid (n=7) may not fully reflect clinical

variance, necessitating larger datasets for definitive validation.

Future Directions

To evolve this system into a robust clinical tool, future research should focus on
implementing Synthetic Minority Over-sampling Technique (SMOTE) or specialized data
augmentation to bolster minority classes. Additionally, integrating Attention Mechanisms could
help the model focus on the intricate geometric edges of crystals, further distinguishing
morphologically similar types and closing the gap between training and validation

performance.

Ethical Consideration

This could have disproportionate impacts on certain population groups. Furthermore,
maintaining human oversight is crucial to prevent over-reliance on automation and to ensure
that physicians verify the accuracy of the systems' predictions to make informed and ethical
medical decisions. Furthermore, maintaining human oversight is crucial to prevent over-
reliance on automation and to ensure that physicians verify the accuracy of system predictions

to make informed and ethical medical decisions.
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Development of a Health Literacy Model Using Online Media for High-Risk

Pregnant Women at Bandanlanhoi Hospital
Nopporn Nanna

Bandanlanhoi Hospital, Sukhothai

Abstract
Background: Maternal and child health remains a major public health concem,
particularly among high-risk pregnant women who are susceptible to complications that may
affect both the mother and the fetus and can lead to mortality. Ensuring that high-risk
pregnant women possess accurate knowledge and appropriate self-care behaviors is essential

to reduce fetal and maternal complications.

Objective: To develop and evaluate an online media-based health literacy

intervention model for high-risk pregnant women at Bandanlanhoi Hospital.

Methods: The study applied Nutbeam’s health literacy framework and was conducted
in four phases: situational analysis, program development, pilot implementation, and
evaluation. A purposive sample of 2 8 high-risk pregnant women participated. Study
instruments included the online health literacy intervention model for high-risk pregnant
women and a questionnaire assessing health literacy and self-care behaviors. Data were

analyzed using descriptive statistics and the Wilcoxon Signed=-Rank Test for inferential analysis.

Results: The online health literacy intervention model comprised six dimensions: 1)
access to health information for self-care during pregnancy; 2) understanding of self-care
during pregnancy; 3) decision-making skills for self-care during pregnancy; 4) media literacy
for pregnancy self-care; 5) communication skills for self-care during pregnancy; and 6)
self-management for pregnancy self-care. After implementation, participants’ health literacy
scores and self-care behavior scores increased significantly compared with pre=-intervention
levels (p < .05).

Conclusion: The online media—based health literacy model for high=risk pregnant
women demonstrated significant improvements in participants’ health literacy and self-care
behaviors. Continued development and scaling of the model across health network partners

are recommended.

Keywords: Health literacy model, High-risk pregnant women, Online media

48



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

o © O\ Uit 1atuil 1 @nsen - aieu 2569) Vol. 1 No. 1 (January - April 2026)

NIRAINFULUUNSESNANTaUIAUgunineldiasaulal
TungdenanssAidesgs Tsaneruatiuauaiuvios

UNNT UL
lsamenuathumuaiumey Janinglesie

unfnge
< o 1 3 = Y

anudunn: Jymeaueundiswivazinnidulymniaisisuguindidy lngianizansan
AensTANHANULESEe Feenaiinnnzunsndeuislusnsatuagnisniiegluassdauilidedinla
NIPUaNITAINIATIATEANUFS gl TlANS LA N ANTTUNTALAMILEITIQNABY daudInalinITn
luassavasadeanaizunsndou

o/ 3 d' L a b4 v vy ¢

Tgusaen: lieiawarseillunasuiuunisasianuseuiauavamlaglideseulal
Tundlensnssiidesgs lsaneg1uiatiusuaiuves

ABN5ANEI: UszendldnsaununAnainusau3n1uavaInyed Nutbeam aiiun1side 4
sreg LakA MR vaaIunIsel nsulusunsy nsnaaesly uaznisuseiliuna ngudieg
Dundanenssiideags 91U 28 578 Andeniuuaniziaisas wsesdelunisfinwiusznausie
sUsvuNIsaseANuseuinuauanlaslidosoulaulundgwanssdidesgs LuUaaUNINAILTOUS
AUFVNINUASNANTIUNITAKAAULDY TLATIENTRYAADATALTINTIUUT Uazalfigeouuny
Wilcoxon Signed Rank Test

2 % vy D a o =)

HansAnw: JUkuunsaieanuseuinuauanlaglddeseulanlundgienssiide g
lsamgutatiusuatuviey Usenaumenus 6 45 taud 1) nisindedeyaaunimlumsguanuies
FENI9A9AT3A 2) ANusAIlalunisguanueeTeninamanssa 3) finvenisdedulalunisgua
AULBITENINAIATTA 4) N133TiNERlUNITALANULEITENTNAIATIA 5) inwen1saeaislunisaua
PLLBATENINNAIATIA uag 6) N13InNTsnedlunITaLanuLEITENINmIATSA lddeseulauunsuly
N138319AUTBVS NUT1 AENEINITIEFULUL NGUAIBE1NTAZLULAINTEUT A LAV INLAE
woAnIIUNSRUanULedaendneuly egilduddgymneada (p < .05)

agu: msiinsimungUuuu dellissuazuenenan1sidelugnAweseveguam

ANENARY: ANUTOUTATUAUN N, NIATIAEEES, Feoaula

49



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

/ \ U 18007 1 @nsiam - wwisy 2569) Vol. 1 No. 1 (January - April 2026)

UNUI

Jymaueudeuduaziandutgmdrdglulssimandawmun TnoLaniznisiansss
ﬁﬁm’gmﬁmqq Fufumnudssenisinanzunsndourisunsnuasmnn ilutesseraanssd
IYYLARDA LATIZUTNAIAADA] mﬂmi‘m‘umuﬁzwmi@LLam@qﬁamaﬁmimLﬁaaqwaﬂﬁawmma
Srudruatunes wudi Shsnisdansemdadnssdngudssgeiuunldui st uedeioid og
Tl .. 2563-2565 Anvdusouay 47.04, 56.99 way 59.41 Auansu warludraliiediu? Sawy
Sasmsnusniiaiminies Seuaz 8.39, 9.66 waz 15.85 imsnidedinlunsssarnudeanssd
Hoaga $1unu 2 910TuT w2564 wag 3 1elul wa. 2565 laeflawnmdAgmiannisvinnmg

Tunsguanuies Msliurnassanudn waznisldufifmumuuzinvesyaainsniansunng g

' i
aa v

Aenndofiun1sAnuues §rssas Tudu waven? Anlidiuinnisguandeisnssdlitqunindaidy
AsfinaWmunauduaginuemaguagunnlunduidedliuny

AUTBUF AUAYNMN (Health Literacy: HL) arudenuvesasaniseuislan’ vuneds
Awannsamslaanardnuifmuausegdanas fnenmussyanalunisidis ieanudile uas

o o A

Tddeayaguain adliBansiiavnmin dstiu anuseuiimuguamlutededdyivelimdgadnss

5 a gj ca
UINFNIFNATTNUAIU

anunsadmavlauazUfdRmldegnamnzan nsemzlunduiiinnzidosgs
seufiuauamen agihlugnainssuguaindluimuns auuasnadnslaifeUszasd Wy nsilsedu
hmalunszuaidonganinnasiunflundadinssdiduuimiu® sufmafuturesaldied
gunn’

1NASANITHILLT NUTT AIINTOUTAIUGVAIMAILNTATINEFUIBANLLYTUTIUYDS
A Tinvemdenanssdle fovay 22.40 uariivinalasnssuarlnedourunisdanisauies®
ogslsfnm lsmenathusuaumesfiaguuuumsaaeunnuse udiuguamid ussuy
Jedwwalindadenssdifaudssgeunsdn Sminauiuasinugiisniulunisquanuios n1s
Uszyndlddessulavannsafinnisitnisdeyaguametisdeiies duasuanadila uaziamn
vinwrnsguanues dwalianunsaujuanuldesianunzan wazanaudssdon1zunsndeu

FAteFsauleftaziaurgluuunisadenusevsuguamlaslddessulay e
dnanmlunsquanuies annnudsadeniizsunsndeu wavenssfuamnmnsguandgsiaassdngy

\HB9E
Y

NOULUIAANITIY

v
a YA v

nsAnwATIIdeUsEendldnsouknAnAINTBUIATUEYNIMYBY Nutbeam® Usznaunay

Y
= v

6 48 laun 1) Maddsdeyaguamlunisnianuioseninemsnssa 2) anuianudilalunisgua

AULBITENINAIATTA 3) Tinwensanaulalunsuanulesseninedinssd 4) nmsiwiviudelunisgua
AULBITENINAIATIA 5) HNwen13d0aslun1SUuanulasenIeIngTss uag 6) N159nn1snuLedly

50



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

/ \ U 18007 1 @nsiam - wwisy 2569) Vol. 1 No. 1 (January - April 2026)

N1IYUARLLEITENINNANATIA WamugUiuunIsaiiauseuisuguamlaglidossulaily
MaRIATTAEIEe Lssngunathuiuaumey w1

Input Process Output
aumsavdeiinssdidos: - Wanguuuun1saie JULUUNITAT AN
- enuseudiuauam (Health ATOUURA N ilaugmuqsumwimﬂ,m

. = Tngludeoulall Foooulailunds
literacy) MNULUIAAVDY > ) S o v
Nutbearm 6 58 18uA n5i8nas - naasldzuLuy AIATIALIE
nsidnla mssndule nsiuiniu - Ussiiunaguiuy

#0 1580815 N1FIANITAULDY

AN 1 NTBUNNSINY

TUsEaIAn1sIvY

1. iefnwanumsnindgansasssnduidisgs Tsmeunathusmuaiumos

2. W eWaungUuuuNMIadanseuiuguamlnglideseulailundgadsasdideg
lsangruatiusuaIuvey

3. fipUssiunaguuuumsadmiuseuifugunminglidoooulaflunduisnssfidogs

159NEIUIAUIUAUATUNDY

HUNAFIUNTIAY

ATuTEUSugUNILAE NG AN TINTguaRuIBsamdReaTingudsag mendudnia
mavesedlisuuuumsaiumuseurugunmlnglideseulas lsmeunatusuaiuves g
NI1NULNIIUNITNAGD
528U

nsiseadeuntsideuassian (Research and Development: R&D) WUUNEIUIT (Mixed
Methods) fniuns 4 szey el

szezdl 1 nseszidanunisal (Situation Analysis) 19n1535eidedsa Fnwiusunuas
amwi‘]zymmawzﬁﬂG‘?ﬂﬂﬁﬁlﬁﬂqqq Iasiendeyadounas 3 U (wa. 2565-2567) annvssideu
aguranisAfiunuangnssunseuswitazifnssfudimiauagdne wazenAdeiiieades
Usgnaude 2 duneu fail

Tunauil 1 nsaununguislasiaisiuyaaInsasITaguILe LT wLaz LN

iefnwan iy anudesnisiaziuInislunsiaunsliuunmsaiianuseuinuaunn gl

51



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

o © O\ Uit 1atuil 1 @nsen - aieu 2569) Vol. 1 No. 1 (January - April 2026)

dliveyanan fie yaaInsansisauauueuiawlianan S 12 au Aadentagisnisidenuiuy

.Y ¥ = o . 6 U A [ dl
ABANYUEAANYARINU (Homogeneous Sampling) LNUNNITAALADN Aalanslum19199 1

M13199 1 inawinisaadenglndeyavandmiunisaunungulussesn 1

nauglvidaganan/nguaunun naTAAE \nausifnaan

a o 1

1. fFuRaveuuewndouiuay 1 UftRnwewndouiuanin 1 lanunsadisananidy

wnszauaninglasie >171 I&nelusgezianiiimun

2. JuRaveuuEnAssa 2. nfvegludaningluvi 2. $rweanannituiidnuly

lsangruatiuatuauviey 3. adasladnulasansdide seninamside
wazBugeulideya

w3 eadlen by laun wuutuiindeyadiuuana wuudufindeyaanniivseideu
wuulasuLWINIINITANNUINgUATlATIase wuudufinnIsaune wIesduiindes ndesaienn
n3RARUANYYRTavelaYameTSad (Triangulation) lauA mudeya (Data Triangulation)
WazAIUISNS (Methodological Triangulation)
IpTeidoyaananin lnen1siaseidalsyiu (Thematic Analysis)
1) = = o v o = . .
VUADUY 2 NTANYIVBYAYBUKAIIINLIYISLIUYY (Retrospective chart review)
Anwanyssidoungaiinssangudesgensuusnisdnassd Alsamerviatiuauauves Tugas
PABULNTIAL W.A. 2568 ANATAALYY 91U 29 518 Teglduuuduiindnunizs1en1ingiaay
(Checklist)
WATwnveyaltaUsunm seadnanssaun loun Alade uwasdeuay
= o v v 94 4 a ¥ s
szeedl 2 NsWagUuuUMsaeausauiduguanlnglddessulatlundgnensss
oA Yoy ] Y oA = 2 A o &
ngusegs 1938aunungu (Focus Group) fUYARININENIANINTZET 1 Fadliunau il
1) davisesunuunsasieanuseuiiugunnlaglddessuladlundgwinssd nau
iAeege munseuuleueueeAuenITNN1g MCH Board §aningluvy wagnseuluifnAusausn
gun1nvas Nutbeam 6 1
2) aunuINgUUNnNgkazne1u1anuuRN1TNeUIagRaNg IR eATIAN A9
NULHUNGANTIIRAZRINATIA WaiuTiusindeyanar Ugymlunisufifu
3) USuuseszuu Teemsaununnguiuidfaulassuuiiansnsaujinlaese
4) fawnguuuunsasienusevinuaunmlnglddessuladlungsisassiibesss

1591 UIRUUAUAUNDY

52



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

o © O\ Uit 1atuil 1 @nsen - aieu 2569) Vol. 1 No. 1 (January - April 2026)

szezil 3 naveasdldguuuunisaiisaniusaudiuguaiwa Taedudunisdnuilunds
fanssdnguidesgeiiuniuuinishnassiilamewiatusuaiues Tutafouiiune-nguaiam
w.a. 2568 Tagldgunuun wagfinisTnruseuidugunmesinguiaegs wuunguiRering neu-
1849 (One-Group Pre-Post Test Design)

szozil 4 nsUssfiunagUuuunisaiisanuseuiduguatna 19nsidudsnanin
afiunisaenunsey leglddsnsaunuingu (Focus group discussion)

dlvideyavdn Ao norurauaz i ifiugiRnulusaddndinasss Tssmenuiathusuaiy
vy AnidenlagiBnsidenuuunudnuasadendaiu aunasinivuelunised 2 THuuuaunun

nauAdlAseaie wardinseiveyamensinseililen (Content Analysis)

M13199 2 Wnawinsantengdlvdeyandndmiunisaunuingulussesn 4

nguglvidaya st \nausiAnaan
WYTUIALAZLANLNT 1. UfUaluedtinenassd > 10 1 lanunsadnsaule
muRnuluaddndinessd 2. ovdvegludwmingluvie eluszegiiainivue
Msmegruatiusuauves 3. adasladisiulasinisuay 2. 80N INNUNANY
gugailvvoya FENINNTIVY

Useansuazngualagig
Uszrng Ao gasassaTelndnunsuuinisnassAlssweuiat uaILaIuMey AU

U89l UTLNTU G*Power’ MuuAAT Effect size = 0.8 AAMUAAIALAZBY (O) = 0.05 way
Power = 0.8 lauunasiegne 21 au USuiiiusesas 30 iedasiunsagymevesnadusiiegne™ langy

A9 28 AU ARLADALUULANZAS (Purposive Sampling) AsnaiAnLdanlumisei 3

a ¢ o oA Y 1 a & s 1 o N
M99 3 Lﬂﬁw’?/lﬂ']iﬂﬂLa@ﬂﬂﬁju@]'ﬂ@ﬂqﬂwﬁyﬂmﬂﬂiiﬂﬂﬁjllLaﬂﬂiﬂﬂiu3383‘1ﬂ 3

NENADEN9 NIRRT nausifnaan

A o s 1 A A o a & saa a I3 Y A A |
Wmﬂmﬂﬂiﬁﬂﬂquaﬂﬂq@ﬂNqu 1. ‘V]ﬁU\‘lfﬂﬂﬂﬁiﬂﬂﬂﬂq'ﬂgLaﬁJ\‘iﬁjQﬁ'}NLﬂm% 1. EJ']EW]@Q‘W?@IN

>

Uinsinassd Alsmena fifue aunsafasala
Urusuauvies Tudiupien 2. erdvegludamingluvi FENINTAN
UNFIAN-TWIAN WA 2568 3. a115097U We Weunwingle 2. fonsunsndau
Tnedmdennauinednauuy 4. Waundelnluld uasfuoundiedulad  vnzdinssd
LANLL1%24 (Purposive 5. adpslasulasansidewas AdugUassarenns
sampling) guveulvivaya CT bt veked

53



'mmsfmmmammmwhawmmaaiwa Journal of Health Sciences Sukhothai hospital

{ § U 1 atuil 1 @nsau - ey 2569) Vol. 1 No. 1 (January - April 2026)

wseailefildlun1side uiseenidu 2 di ldud

douil 1 esesileldlunsmnaass Ae sUuuunsaismuseuTuguamlnglideseulal
Tumdadansadidesgs lsmenathusuaiunes Tnglidessulminiuaisarusouifuguain
Usznouseilemanudiierfumsufifnuunedanssd 6 83 Wud 1) madhdsioyaguainlunis
puanulassEieansd 2) anufemmdilalunisguanuessemineionssd 3) fwensdnaulaly
MIguanuiesseniniiaTas 4) medwiiudolunmsquanuiesszarinaansad 5) ingnisdeanslu
MIpLATLLESTEUINIATIA ua 6) matansmumedlunisguanuiosssrieiiasss

daufl 2 ivesilasausaudeya Wuuvuasuny 3 @ leun dwil 1 eyavily 19y o1y
913 sefunsinu 51818 Tsauszdnd o1gassdfinshnassfasusn uasdmaundavesns
fansast dufl 2 udssdiuanuseuiiuguaeemdaniasss 20 4o asouagu 5 du ldud N1
dhdadoya nsidla msdeans-Fnaim msdadula uaznnhluld Yadeinasuszanuanuy
Likert 5 53U fyunazuuy 1-5 azuuy Tag 1 vaneds sedudiesiian 5 vanefs seiusniian way
d1ufl 3 wuudeUNuNgRnTTUNTYRARULEITRIM AT MABIga 20 90 AsEUAqu 5 Fu Tdun
N155UUENIURIMT N15SUUTENIULT N58BNANEINTEY N1TUIAINTR wazaun ndealn Tande
1MFUSEINUALUY Likert 5 iy fvuaaziuy 1-5 azuuu lag 1 vneds UjdRdestign way 5
vinefs UTRuniian

AIMTINEOUAAALAS D9 UUUUTEIUAINTOUSFNUATANLAT LU UN LN ANTTUANT
puanuisamatinsafidesgs 1) Auidadominedusanand 3 viu e 10C 0.78 ua 0.81
audeu 2) duaandesiulden KR20 0.81 uaz Cronbach’s Alpha 0.86 wazlasensiveilsu
M33UTeIINANENTIINIISEsTIINMTIse ULy driinsamsisuauioingludiy el COA No.
11072024

Yunaun1saiuanuidde wiseendu 3 szes

1. YUATIUNTT ATUNTAANTBININIATIANGNFIE TuwasTnguszasd wasliiniseus
oA ¢ & 2
riudenoulai Wunan 1 e

2. Juaniunis Usenauie 1) inguaiegaviuuudssiliuainusousnuguaInuag
LUUEBUAINNAANTTUNITAUANULDIVBINEIIAIATIALA 898N UYITIUNITNAADY (Pre-test)
2) afiufanssumuzuuuunisasieuseuimuavnnlaglddessulatunsiuaiisanuseuiniu

Ao & aa 9 I3 a 9 Y v a a
guanAiliiient 6 48 mudadnAssd wag 3) Ussillundainsldsuwuus areuuulssiluyaiay
(Post-test)

3. myAnszideya 1) Tinsieideyadiuyaranigadiifangsau lawi Anud Seuas
Aady uazdrudeuuuInnsgIu way 2) WisuisuaziuuauseuAuguANLaTNOANTTY

54



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

o © O\ Uit 1atuil 1 @nsen - aieu 2569) Vol. 1 No. 1 (January - April 2026)

nsguanueInau-vaansnaaedlagldaiinidaoyuu Wilcoxon Sign Rank Test 1839 nnausiagnd

gain(n < 30) Feyafinsuanuadhiluund muueseduluddymeada (p < .05)

a o 1 [ o &
Han1933e wuseanlu 4 seey Aall
a a ¢ L4 v 3 o &
szeeil 1 NFAATIRRENIUNTTAL UTenaumy 2 Tunau el
Tupaull 1 fIfeaniunsdunvalidadnuuuicdasaing uaglaseideyamenisinges
FaUsziiiu (Thematic analysis) Nan1531As19 WU 4 Uszinu leun 1) nsadiuasuanuseus i
AUdeuazIA 2) MIWade e 3) MsvauwuURnsguandarenssinguidesas 4)
[ = 1 ¥ o ! <3 v v LY
MRS aTELanuauTeullazAn (MCH) TussAudswin
Tunauil 2 Anv1dayadounaIaINIYTEIUNGIRIATIANG UL 29 518 Han1SANY)
wu3n @rulng ey 20-35 3 Andusovar 64.10 seaun1sdnwilisen Andusovay 51.28
UsznouenIniuing Anludesay 46.15 uaritaduidusddey loun BMI Baund laftnans tuamanu
wazAUTUlaTing
= Y v = d' ° @ a 1%
spaedl 2 AMIWANIgULUUT 9 ndeyaiilalussesdl 1 dnWauInuLLIAnAIINTaUS
AUgUNIMYes Nutbeam lagiliilomanuiineriunsujiinuvaeninsssd 6 95 lawn
1) Msindeteyaguamlun1InuaniulesEnIeIngsa duaSulvndeiinssingudedgs
Wdesteyaguamliasainuazaoiies iudesoulad lawn QR code TuaynunAsssa E-book
WHUANAIIUS Wag Line OA

[

2) F’]’J’]@Jiﬂ’ﬂuL%’]I‘\]iUﬂ’]i%LLﬁmuL@ﬂﬁzﬂj’lWi‘lﬂiiﬁ gﬂﬁuzﬁﬁaﬂﬁﬁm’fﬂwﬁzLﬁuﬁm@
lawa Lngwin1s dusavain n1ssudseniuel n1seeninainieg wasnnzunsngay lagldinatle
teach-back wagwuuHnaluu

3) inwrnsdndulalunsguanuiesseningansss Bnliieseinad nadovomgingsy
aunm wazdadulaududsunginssudiuems 81 nseantdiniy L5 ATIR e
legamunza

a) msdiudelunisguanuiesssvindansad WaunemamnsalunisUsediu ndunses
LazmsIvEeUABILiTedevesteyagunmandossulay et deyatigniesluliguanuieuas
minluassilaeegaUaandy

5) vinwgn1sdeanslunsguanuiossznineiansad i@suarenuaunsalunisdnauuas
uandgudeyatuyaansynanisummg sudanmsiunardsiedeyagualunseuasiiiu Line OA
dilsunmsatuayusgisdeiilos

6) MadnnismuedlunsguanuLeaseninananssd AnfruntivnguaznaunuguanuLes
ANIZYARA ATBUARNEIMIT 81 N150BNAIGINTEY N1IATIINNUA kazaun1mMYesuin wiaumnni
Uszilunginssugunwlviseidosnazdaiu

55



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

/ \ U 18007 1 @nsiam - wwisy 2569) Vol. 1 No. 1 (January - April 2026)

szeEi 3 N1sneaesldsukuuNsasauseuuaunminglidesaulanlundensassd
WHeage laeigusuu lunasesldlundgenssinduidesgeiunsuuinisdinassd Mlsameiuia
Trusuaiures Tutadouiiunay - waguniau w.e. 2568 Wunsnaaeslduuunguineringinou-

1849 (One-group pre-post test design)

NAN1SANE

nqudiege dwlvgjeglutieeny 21-35 U Jeuay 85.71 Ussnauendnuidinu Sewvay 39.28
spiumsAnwigeaaluseiuisonfnw Yesay 60.72 anunw egifugansa fosas 100 Teliade
AolfauINNTY 10,000 UM Yesay 75 wavliilsausesisn Sevay 57.40 dwdulseiRnnsaansss
Tuedn wuin SUseinnzunsndou Taun wnerdnsyuuduiug fevas 10.71 taeusts 3 adaduly

3
'

a

Joway 7.14 nelinnmzanuiuladings Sevay 7.14 19avldunfInns 199 4

M19197 4 UIULALTRUaTURYAAINUARAYRINGUHIDENS (N=28)

a19u 31913 U (AU) Souaz (%)
91
- o8N 20 U 2 7.14
-21-359 24 85.71
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Effects of Nutritional Therapy on the Nutritional Status of Tuberculosis
Patients with a Body Mass Index Less Than 18.5 kg/m?,

Sisatchanalai Hospital, Sukhothai Province

Orachorn Dueanden’, Juthamas Jaimool?, Puricha Charoenkul®
1,2,3

Sisatchanalai Hospital, Sukhothai
Abstract

Background: Tuberculosis (TB) remains a major public health problem. One important
risk factor for TB incidence and severity is undernutrition. TB patients with undernutrition often
experience delayed recovery. Appropriate nutritional therapy can improve nutritional status
and clinical outcomes, support treatment, and reduce the risk of complications.

Objective: To evaluate the effects of nutritional therapy among TB patients with a
body mass index (BMI) below 18.5 kg/m?2.

Methods: A one-group pretest-posttest quasi-experimental design was used. The
sample comprised 38 TB patients receiving treatment at Srisatchanalai Hospital, Sukhothai
Province, who met inclusion criteria and received continuous nutritional therapy for 12 weeks.
Research instruments included the Nutritional Assessment Form (NAF), a Refeeding Syndrome
risk assessment, and measurements of BMI, body weight, and serum albumin. Data were
analyzed using descriptive statistics, paired t-tests, and Chi-square tests.

Results: After nutritional therapy, BMI and body weight increased significantly (p <
.001). The proportion of participants with serum albumin within the normal range increased
from 26.32% to 52.63%. Mean NAF scores decreased significantly (p = .002). The risk of
Refeeding Syndrome decreased significantly (X? = 22.52, p < 0.001); the combined high and
very high risk category declined from 71.05% to 28.94%.

Conclusion: Appropriate nutritional therapy effectively restores nutritional status,
reduces the risk of complications, and promotes health in underweight TB patients. These
findings support the integration of nutritional care into patient management and the

development of community-level nutrition policies.

Keywords: Nutritional therapy, Tuberculosis patients, Body mass index, Nutritional assessment,

Refeeding Syndrome
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wuudanay laua seAUAIuE B9v8anqu81n15 Refeeding Syndrome 5313140 DULALMAS
nsilngutndn

HaNISANEN
1. foyanily ngusnegredlvgidunane Sevay 81.58 nquengiinuuniign 61-80
Souaz 56.67 engadn 60.87 T (SD 18.18) dilvigjiilsnsan Sevay 52.63 daugs 161-170 Loufiuns
Souaz 4737 dhugaade 161.24 lwufiluns (SD 7.06) fngn 145 Lwufluns uazgean 175 loufluns
2. Wisuidieusndviinanie AeunazvdsmsiilasudingUaesfalsafifiseinanetos
N1 18.5 NN./42
A319d 1 Wisuiiisudviuanie (BM) Aeu-ndanislilavudivagUaeialsadddviduianie
Weeni 18.5 NN./x2 (n=38)

fadunanie (nn./u?) Mean SD t df p-value
ADUNS AN UTUR 16.17 1.55

o o 3.67 37 < .001
paINIstnTuiUn 17.03 1.91

A15097 1 wudn Auad edaduiante ndanisiilavutata (Mean 17.03 SD 1.91)
gandnneun1slilasuintn (Mean 16.17 SD 1.55) sgsitieddynsadia (p < .001)

3. guiiiguinidn deu-ndsnstilnvuiidagUastlsadddeduianiodesnis
18.5 nn./u2
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[

o = = H o l o o W v ) aa a v '
fM15199 2 LUSYULNYUUINUN ﬂ@u-‘ViﬁQﬂ']s%/ﬁﬂsﬁu‘U']‘UﬂEﬂU'lﬂjmiiﬂVlll PYUUIANIYUBYNIN
18.5 nn./u2 (n=38)

dntinga (Alan3u) Mean SD t df p-value
ABUNT AN UUUR 42.15 5.68

o o w 3.87 37 < .001
PaINS kA TuUiUR 44.41 6.60

NHE9N 2 WU ANRAYYRIUNIN raanshilaruUnTR (Mean 44.41 SD 6.60) 11AN7N
naunsllaruU1Un (Mean 42.15 SD 5.68) atnslitiadAynisaia
4. Wisuisusgaulusauludon (Albumin) neu-ndenishilasuirdng i Talsa

[y

PURRLIaNNeTeYNI1 18.5 NN./U2

A15199 3 Wisueuseaulusauluifen (Albumin) neu-ndsnisiilavutivag Uledulsa

Pipvtulanietesnin 18.5 nn./u2 (n=38)

szaulushuluidan (Albumin)  Mean SD t df  p-value
ABUNSILATUUNUTR 3.29 0.74

o o w 4.36 37 < .001
naanshlnsuUnUn 3.67 0.68

NA15197 3 WU ARAEUeIsyaulUsAuluden (Albumin) wadlilasuinin (Mean 3.67
SD 0.68) snnanaulilagutntn (Mean 3.29 SD 0.74) sgsiitladiAynsana
5. WiguiigupzkuunsUssunmglawuinis (NAF) new-vdsnisiitavsudidngieialse

[y

Piswdulanietesnin 18.5 /a2

M19199 4 1WTguiiguAzLuUNsUTEEUAIElNYUINTS (NAF) naw-naamsiilayuiUaguiedulsa

Pieiinanietaenii 18.5 Nn./u2 (n=38)

AZLUUNITUTZLAY Mean SD t df p-value
Azlnvun1s (NAF)
ApuNSIALAY UL 10.39  2.88
o o w -3.35 37 .002
naaLnwUUIUR 8.39 3.09

91NM15°99 4 WU Aedeazwuunisusziiuntislaruinis ndenaslilasuiida
(Mean 8.39 SD 10.39) Ussninnaulilaruiitn (Mean 10.39 SD 2.88) atsiitltdAgnieaia

6. mwmﬁ"mﬂq'ummi Refeeding (Refeeding Syndrome) Aau-wadn15ti lavut1Un
fuaeinilsanddviinanietesndt 185 nn./az
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M15197 5 LWSsuiiguseauaad e Refeeding Syndrome fiautazndnistilayuuivna TukUae

Jalsandiswtuianieuasnin 18.5 nn./2

AU faunsAlnsutUn waINS IALNYUUIUR
Refeeding Syndrome  a1u2u (AY)  3oway 97U (AL) Souas
Lifeuides 0 0.00 6 15.79
AAABIUINANS 11 28.95 21 55.26
D g 21 55.26 9 23.68

B sgen 6 15.79 2 5.26
593 38 100.00 38 100.00

WYL - X2 = 22.52 sig= 0.001

Ne3197 5 wud ndenslesulagutin 3zﬁumﬂm§mmjmmmi Refeeding (Refeeding
Syndrome) Wasuudaseghsiifodifgymisadia (o < 001) Inenguiifinnudegaazgann anas
Mnderay 71.05 mdaiisfosar 28.94 nauiiinnudssU unaaiivdy Suansdenisdsuniiy
ugsziumnuidesiivosas nquitlifinnandeaas inanlil iufevas 15.79

aAUTENa

1. mamadfiudsiinaneuastmiin anmsfine wud menddddfulnvutindusseziom
12 dUank ﬂaq':u@haﬂwaﬁﬁmﬁfﬂé’ut@zﬁﬁuﬁmamEJ (BMI) it 13 wegeiiTeddaymeada (p < .001)
usioenslsfiniu Aadeves BMI vdanisnaaes (17.03 nn./aR) danaeenininasiunnsgiu (18.5 nn./2)
o1l p991n3zEEAINS I ATUTITA 12 dUAY udasisanesdanisadiauualdunisiusy
anwdmedia uidilimemeagitunuiefiinmeynlasuinislindudg.nasiundls Hodl
nsiurinandandouarlusiulugvas fulsadedldssananisuiuniiund auglusunmsitugh
voslsn Foiudideieatauauuzliinslilasuiidauasinnunangwreidedluszarenn
Tnvoraveneszeznadnnuidu 24-36 dawi udeaundnarduganissnudseidiuialse
AUAATEIU L ol Uasanansaussqulimneadyinianief ssduund (> 18.5 nn./u2)
Lazansninsnguundugnldeg1edadu nansisedaenndesiunsfnuives Kalita D, Das K,
Baruah R and Baruah D7 finuinnslilnsuthdaaiudedfisdminduasiaunadnsnsdnw
TufUaetalsaen waraenadastuuuamisaosdnisousiolan (WHO) fiseyan n1siluy
ameywlaruinislugviesialsadunssuiumsideddnanazdosiegsioiesniug Uiy
NS3NYINAN

2. wanoszaulusAuluiden (Albumin) 91nA15ANEY MU dndruvearUlei ey
Albumin snTunmai i smauanas Tusuedinguiidsedu Albumin Unfufiudued1efidoddy

9ada Melillosanlavuindaneenwuuliddadiuvedusiugauiisanafasyawensaanglusiu
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MnAginwe UseneuiudlegUislasuenduinlse amemsdniauluiniedanas duisaunse
naUIdRATIEY Albumin laRTY Feaenndaaiuni1sfinyives Nishiura Tsukamoto K, Yamashiro T
and Kogure T.> 714 11 u31n15U5ulsan1uegn1alasuinis dewafnessaulusiuluidon
wazanuduiuslagnseivanudnialunisinuialse Snvivdaenndesiundenisgua
aglayumslugiieinlsavesauaulavuinisuisusemalne® AuiugiaudAyveansiasy
lUsAuagraiieane

3. ArluuN1TUTEEUA1IElATEINTG (NAF) 21nA15ANYY wudn SuukUlendanudes
AN NLAYUINITTEAUTULTY (AIULN9T NAF) anasee 190 ded 1Ay n1ead i anenas
Lasulagudntn JUiede1n1sATuaINAITTRLINIINUALS 0991915 TALAY AIWANITAANTES
nsaadmnenisiianserms nisineudsediung laudanstiadine Asulididuuiun
v Ureusiar ey i Uvredainuguaslviaiusudelunisusuisunginssunisuilan
HAANSAINGNT denAd oAUz dINITARaNIlATUINITYee ATadiad lsauidng wazame’
7158Y31N1500LA3 090 8ANNTOININTFIUT WA UNITUNINRYINILAYUIN TN NUIZAN @1U750

= [ 4 Y aa ¥ ! IS a Aa
ananudsazdastunsunsndaumlasunnislugiienianuszuildegrafiussansam

o a . = Y & = a a

4. 5EAUAULE 89904 Refeeding Syndrome wan1s@nwinanslyiiuie Usednsainaes
nsilaguvive lunisansgaumi1uld o909 Refeeding Syndrome Tuw U1 daulsad &
AMEYNlATUINITInglanzed198s NMsanduiudUlelunquidesaiuazidesgeuinaseg 1edniay

¢ a & X v o a Y Yo o w v osaAY v & v 9 i

sudnsinturesUieitlidanudswmainisiasulagudndn naansilmdudeyaaivayudn

nsilasuiidanldaudiussuumsauagUleTalse agvilinisguagiheiiuseangainuniu

Forauauuzdmiunsideadesioly

msﬁﬂmﬁ%’gﬂLLUUﬂWi%ﬁaﬁﬂwmaaﬂLmumjulﬁmi’mau—wﬁa (One Group Pretest-Posttest
Design) @ slaifinguaruau (Control Group) ¥lwiidedriasuaiiunsanielu (interal Validity)
naafe ldaunsousnueyldegedaaudinisiud sunlandeuanvesnniglasuanisiiaty
Junannnistilasuiidmiosed 1aien wieidunasauannisil udanusssumiveslse
uazNIRUALDIRe IS NIREeduTalse dadfumseenuuunisidefiunisiseuvuasingy
Yananou-nas (Two-Group Pretest-Posttest Design) 4t olWa1u1308 udunadns vosnsle
Tnwuthdaldegredmaunariinmuindefionndstu

Andnssuuszme sddeildsuaiuayuan

1. 81unen1slsmenuiansduundy anzunng Adanaivividn lulsmeiuaesdoundy
faufvdiniuaissugueneaddvunds sn.an. oau. AlleonauagiuigaIuazaln
Tunisaiiueuide

72



3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

/ \ U 18007 1 @nsiam - wwisy 2569) Vol. 1 No. 1 (January - April 2026)

2. AENTIUNITITUSITUNTIT ULy wdddnauaisisugy Jwmdnglavislvdeiauouus

JUNTIAUAAL UL AN TIRMUNENIYINTS

LONE15919949

1.

10.

11.

World Health Organization. Global tuberculosis report 2023. Geneva: World Health
Organization; 2023.

novindlsa nsumIUANlIa. euanunsaikaziisyivinlsaUssinalve U 2567
Buwedidinl. 2567 [Fuudle 7 5.a. 2567). Wdaldann:
https://tbthailand.org/download/form/s1891ugn1unsadindlsanauiiuias. pdf

NIENTNEAFITUAY. wWInensauasnuTulsanaensaduayumulnsunMsdmsudlae
Talsaludssinalve. ngawme: drdndalse nsuaiunulsn; 2560.

Bhargava A, Benedetti A, Oxlade O, Pai M, Menzies D. Undernutrition and the
incidence of tuberculosis in India: national and subnational estimates of the
population-attributable fraction related to undernutrition. Natl Med J India.
2014;27(3):128-33.

Nishiura H, Tsukamoto K, Yamashiro T, Kogure T. Nutritional status and its impact on
treatment outcomes among tuberculosis patients. Nutr J. 2018;17(1):123-30.

World Health Organization. Guideline: Nutritional care and support for patients with
tuberculosis. Geneva: World Health Organization; 2013.

Kalita D, Das K, Baruah R, Baruah D. Impact of nutritional supplementation on
treatment outcomes in patients with pulmonary tuberculosis. J Clin Tuberc Other
Mycobact Dis. 2017;9:34-40.

avpulnvuInswisUsewealne. allansguamulasuinmslugtheiadse. ngamme:
AUNAUNLMINEPeURARG; 2562.

agaldad 2l3nudTng, el yseetud, Useuy uduied, I5eyy souduliiey. Wiy
UFtRmstlavuidadmiugtaeglnalulsanetuia w.e. 2560 dwdt 2: mslfermama
aneleg (Fuugdi 5-10). 1sanslavuttn. 2562:27(2):13-24.

Komindr S, Tangsermwong T, Janepanish P. Simplified malnutrition tool for Thai
patients. Asia Pac J Clin Nutr. 2013;22(4):516-21.

National Institute for Health and Care Excellence (NICE). Nutrition support for adults:
oral nutrition support, enteral tube feeding and parenteral nutrition [CG32]. London:
NICE; 2006 [updated 2017].

73


https://tbthailand.org/download/form/รายงานสถานการณ์วัณโรคเดือนมีนาคม.pdf

3E1TIMEIAERsUn Ml sINeUIag LUy Journal of Health Sciences Sukhothai hospital

o © O\ Uit 1atuil 1 @nsen - aieu 2569) Vol. 1 No. 1 (January - April 2026)

Effectiveness of an Empowerment Program on Health Behavior, Sodium
levels and Blood Pressure levels among Uncontrolled Hypertensive Patients

Nong Ya Plong Subdistrict, Ban Dan Lan Hoi District, Sukhothai Province

Tatsanee Prompet

Nong Ya Plong Subdistrict Health Promoting Hospital, Sukhothai

Abstract

Background: Hypertension is a non-communicable disease with a steadily increasing
prevalence and is a major cause of mortality. Appropriate empowerment interventions can
enhance patients’ knowledge and promote proper health behaviors, thereby reducing
complications and mortality.

Objective: To examine the effects of an empowerment program on health behaviors,
sodium levels, and blood pressure among patients with uncontrolled hypertension.

Methods: The sample consisted of 70 patients with hypertension, divided into an
experimental group and a control group, with 35 participants in each. The study was
conducted over a 12-week period. The experimental group participated in the empowerment
program, while the control group received usual care. Outcomes were assessed at the end of
the study using a health behavior questionnaire with a content validity index of 0.87 and a
Cronbach’s alpha coefficient of 0.91. Data were analyzed using descriptive statistics (mean and
standard deviation) and inferential statistics (independent t-test and paired t-test).

Results: After the intervention, the experimental group demonstrated significantly
higher health behavior scores and lower sodium levels and blood pressure compared to the
control group (p < .05).

Conclusion: The empowerment program had a positive effect on health behaviors,

sodium levels, and blood pressure among patients with uncontrolled hypertension.

Keywords: empowerment program, patients with hypertension, health behaviors in

hypertensive patients, sodium level, usual care
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nauay 35 AU
inausin1sdaudi 1) Torgsewing 40-59 U 2) Wudthelsamudulaiings Aldsunisidede
Mnunnduazdunzifouwdudvaslsanuduladings lusunetusmaiuves Savinalue
3) anunsaeu Weunwilnglel ) Busesninamnisinuide 5) liflsafiduguassatenside
inausinsdnoen 1) fimsduthevidediveiilimedaivhlnliaansadisunsidols

iwseailefildlun1sise

1. infeadlefilflumaiusiunudeya Useneuse 3 dau

dudl 1 Yeyamluvesnguiiegna Ifun o1g e aaunwausa 013w elddeiiou
Tngusvana szdumsanungean Tsauszdiidu 4 msguuns nsaNas)

duil 2 wwuaeunuwgAnssuguangUelsanuduladings ¢ fu leun FunnsUfoa
Aadnsuszdniu sdunisuslaremis sunislden wasduniseaniiaenie laedumaudaaile
U 40 U0 TaA1INNIIUIN 20 T8 VoAU INay 20 U9 TdNesiduUsTUNMAT (rating scale)
5 5¥AU

il 3 edesinszduindelaifion (Salt Meter) uasiadasinanusiuladin ddldiedoudeariy
aBNTTETLIAIN1TITY dmsuied osinsiuindeluiien (Salt Meter) leisunisasuiiivunanim
Nnlsmeunamuduismillunaunmd 2

2. 13esdlefililunismaass laun Tsunsuasuadrmdsenunalugiaslsanuduladings
guneviumua ey Jandnalyie Usenauniefianssuasuasianasdiune 31U 4 ANy
(szzian 12 dUand) el

Aanssufi 1 MsAunuanInnnsaiase (Discovering Reality)

Aanssudi 2 nsazviouAneteiiiansaeyas (Critical Reflection)

fanssun 3 nsinduladenisuuRfanssuizauwaraslloUfUR (Taking charge)
nanssun 4 n13aelIFan1sufuRNiiusEansnm (Holding on)
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1. A1 wns3veaLilon (Content validity) §3duhuvuasuniung@nssuguainvesgvay
Tsanudulafings 1913 vamguazmssaand 3 viu asraeuanunsadad ent 14
mé’mﬁmmmwauﬁam (Content Validity Index: CVI) 0.87

2. i (Reliability) Y@suuUgBUAINNAANTIUAVA N VorUIglsAmunulaiing

Ya o

H3Tuunlunaaedld (Try-Out) Aunaug Yaslsanudulaiiage Tugaedu q 7 luly

Y

J

gunavIuAIuaIUNeY IIUIN 30 AU wadtanTAeTIsviauies Tngldgasdudsedns
danasauuia (Conbach’s Alpha Coefficient) ey 0.91
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loifey wagseauauaulalin neun1Tmaaed

ya o
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Y

aSUNEMSLAUSNMIANLEULATNNSATNEANS Wedufdnsulasensiseldasunudngiulasanis
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NaNAI9E 19N TIUTRNaMa BUsNU1TULATINTITY HIT8TIVTINTOYaNGANTTUAVAN TeaU

Y

WNADLULAYY WATTLAUANUAULARR NBUNITNARDY

Aan3suil 1 nN13AUNUANINN13AIA3e (Discovering Reality) dnnanssulaius arudila

lsanudulain aumwe 810115 81N15kaAs Asunsndau N1sUdanginssuguan wWhladeys
Y1aEsignaes

Aanssudl 2 nsazsieuAnegaiiarsunia (Critical Reflection) Tagmumauimsnisal
anumsallsaeudulafings fifnansznudiengunnastogaseunsy tiensinaulauazinnis
Aullgmlsednumnzan §idovhnsdamnenguneasuiieidisulusunsuaiuaiiondssiuna
wodn 1 A%t Tutudaly wazudsimunnaiBeutiugn 2 ada

FUnvidl 1 Fuil 2 vesnnaaes

a vaa

Ranssudi 3 nsdeduladenisuivifanssuilvunzauuas asllaUfjUf (Taking charge)

2

dd

Tutuneuinguiogneasdnaulaidonisnisujiffauesfiniumzauuasifian omuauuay
aﬂmiﬂuﬂ%ammmﬂmmﬂ gausURULDY (Self-determination) meldidoul 1) L‘i‘]ﬁ%ﬁuﬁﬂmm
Tiunaules 2) deandesiunisguasnevesiinavam 3) lasunisionlalduasanunsanauauss
v ' = 9 = v 2 ada v vy
ANABINITVRIAULEY 4) HUN1TUTNwIazEaNSUAINTINgUAMLAT wae 5) 1TuISTgeusuliuas

Uanialiyaraduinluldla

Aanssuil 4 n13asliFan1suAURNIUsEANENIN (Holding on) entnunguvnassynaw
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NANI539Y
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nauatuandulve nine Seuay 42.90 seaunsAine dwlvgdseufnwineudans Seear 34.30
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A199N 1 ARAATLUUNGANTINGVAIN Seauindalyfen wagseaunudulaiie

AElUNGUNARDY LagIENINNAUVARBITUNGUATUAL NBULAENAINISVAGY 12 a9

18NT Mean S.D. t p-value
WORANTTUFUNINNFUNARD
NauN1sMAaBY (N=35) 107.12 766 -21.93 .00
NAIN1SNARRY (N=35) 139.12 3.81
WORANTINFUANIENINGY
NOUNNTVAABINGUNARBS (N=35) 107.12 7.66  -T746 46
NoUNINARBINAUAIUAN (N=35) 108.34  6.03
UNINARBINGUNARBY (N=35) 139.12 381  27.51 .00
NNITNARBINGUATUAN (N=35) 110.51 4.81
et G ERIL G GHVE RN
NouNINAaeY (n=35) 1.29 28 9.59 .00
NAININAG (N=35) .85 16
sEAUINAR Y AENTENINNGY
NUNITNARBINGUNAABY (N=35) 1.29 28 -159 87
NaUNTNARBINGUAIUAN (N=35) 1.30 15
NINTNARBINGUNAGDY (N=35) .85 16 -10.451 .00
NINTNARBINGUAIUAN (N=35) 1.30 20

szauanuauladin (Faladn) ngunaaag

NoUN1NARBA(N=35) 15217 521 16.27 .00
NAININARBI(N=35) 137.63 2.62

szauanuaulain (Faladn) seudnengu
NBUNITNARBINGUNAGDY (N=35) 152.17 5.21 1.57 12
NBUNTNARBINGUAIUAN (N=35) 150.25 4.99
NNNTNABDINGUNAADY (N=35) 137.63 262  -13.83 .00
NNNTNABDINGUAIUAN (n=35) 149.71 4.46

szauauiuladin (lawaslngn) ngunaaas

NBUNIINAABI(N=35) 92.86 1.99 10.11 .00
NAININAABI(N=35) 86.74 2.80

szauauaulaiin (lawasladn) sendnengy
NBUNITNARBINGUNAADY (N=35) 92.86 199  -1.149 25
NaUNTNARBINGUAIUAN (N=35) 93.29 96
NNNINADINAUNAGDY (N=35) 86.74 280  -12.34 .00
NAINTNARBINGUAIUAN (N=35) 94.09 2.14
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MNA5NT 1 WuI nguneaei ldfulusunsuiaiuadiandsdiuna faedeazuuy
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audy uandefuegafiteddymeadf (p < .05) Anadeseduindelefsunaunisvaasy
FENINNAUNARDIUALNANAIVAY LWIAY 1.29 (SD .28 uag 1.30 (SD .15) auadu hduansinadu
n19add (p = 87) Anedsszduindeludsunden1smaass sE9919NGUNARBILATNG UAIUAN
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n9adR (p < .05) Aadeszdumudulafindalndniounisvaaes seinguvARoILALNANAUAL
WINAU 152.17 (SD 5.21) wag 150.25 (SD 4.99) Aua1au Lukana19nun19adf (p = .12)
Anadssziuanuiulafindalndnvdin1svaaes 3¥MINGUNARDILAYNGLAIUAL WY 137.63
(SD 2.62) kaz149.71 (SD 4.46) amua1AU Uansgeg1eiitisdfgyneata (p < .05)

ngunaaosilasulusunsuasuaiiandssing danadsszauanudulainlauoaladn
NOULALNAINITNARBI LN1AU 92.86 (SD 1.99) wag 86.74 (SD 2.80) ANUAIA YU WANK 19U
agnalifeddymeadaf (p < .05) Anadesziuaruiulafinlauedlndniounisnnaes FEUINNGY
VIARDIUATNAUAIUAN 1Y 92.86 (SD 1.99) wag 93.29 (SD .96) mua1du Liuand1aiunieads
(p = 25) Aadssziuanuiulafinlawealndnudinismaass sEMININGUNARDILAYNGNAIUAY

o w

86.74 (SD 2.80) Way 94.09 (SD 2.14) muaiau wansisegwiitedAynsads (p < .05)

?AUTIIHANTTIAY
daun 1 dayanaluvaengunladne ngunnassaznguaIuAuldnyusiugulnglAssiu

Y

dalngjeng 50-59 U $evay 68.72 waz 71.06 mudwiu Teldladssoidoutsyanal 9,500 Um

%4 b4

drulngifumends Sovay 57.10 0Tndnlngsudng Sevaz 40 MuanunnaNsd NGUNAADY
diulngje Tewar 48.60 drunquauaudlulvgiing segay 42.90 seaun1IAnwdIulng
Tseudnwneulmeisaasngy Tsasaunuinnlungunaaes fe lsalasess Sevay 40.00 nquAIUAY
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nquAIUAY Yeay 57.10 uagisaningudrulug fua s Sesay 50.30 uar 62.90 AruEIRy
Tnenmsudnunsiiuguresisaesngs luuanenatumeada

dauil 2 wamsiUSeuiisunaunden1Imaaes NAUNAADY UATIEUINNGN NUNAADILAL
NHUAIUAN

auudgudl 1 seduindeluifon uavszduanuduladin naumaassilesulusunsuaiuaing
WFITIUID NOUNAADILALNAMARBY 12 FUAY TAMULANAINY 21NHANITITE NUTT TEAUINGD
lawisnlunquneassanasegedivdrdgyvieadd (p < .05) @nsesas 1.29 1usseway 0.8)
Anusulaindaladn (SBP) lunguveassdimanategnildedfynieads (p < .05) (10 152.17 wal.
Usondu 137.63 un.Usen) anudulaiinlauealadn (DBP) lunqunnastanasegedvedify
meadi (170 92.86 1 86.74 u.Usen) nan1sisedananldaiuayuaunigiuded 1 Aasls
LavaenAdaIiuNTIdeves glsassa wumes way fiwsnsal vasiauina™ Mdnwinaveslusunsy
AeNgANTINNTUARLLBILAZTEAU HbALC Tuftisiuimnuaiad 2 wuinaendadisulusunsy
16 FUai AzuULIBEMITUINGANTINMINLANLLDIZIT Y YaisTiAn HbATC Audulafindanodn
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a

1UTHNSUNITLES UAS19NFIBIUIIANUNTOULUIAAVBIAUFY (Gibson, 1995) tulian 6 dUa
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[ Y
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va aa a a
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TunsuImste gandneulasulusunsuegrelidedAgynieadia (p < 0.01)
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NAUNITNARBY FEUTNNFUNAADIKALNFUAIUAN LIUANAIITUNINETR (p = .87) WANdIMAaDY
wuin ngumeaassfisedulufsusniinguauauegalided Ay nsadd (p < .05) anuduladin
Faladn (SBP) NoUN1INAGLRY S¥niNNguVAaeiaznauaIuaAy llunns1aiuneadi (p = .12)
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v o w
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