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Abstract: Good oral health is essential for overall physical well-being and the quality of life among the elderly.
This cross-sectional analytical study aimed to investigate the factors associated with oral health care
behavior among elderly individuals residing in Banruan Subdistrict, Pasang District, Lamphun Province.
The study sample consisted of 285 elderly participants. Data were collected using a structured question-
naire with a reliability coefficient ranging from 0.73 to 0.80. Descriptive statistics were used to analyze
general characteristics and levels of behavior, while Pearson’s correlation coefficient and multiple linear
regression analysis were employed to examine associations between variables at a significance level of
0.05. The findings revealed that a majority of participants (84.91%) exhibited good oral health care
behavior. The overall level of oral health literacy was found to be sufficient (82.81%). The factors
significantly associated with oral health behavior included the presence of underlying diseases, oral health
knowledge, oral health self-management skills, access to oral health information and services, perceived
susceptibility to oral health problems, and social support (p<0.05). These 6 variables collectively
explained 39.5% of the variance in oral health care behavior among older adults, as analyzed by multiple
regression analysis. In conclusion, key factors influencing oral health care behavior included underlying
health conditions, components of oral health literacy, access to oral health services, perceived susceptibility
to oral health problems, and social support. To promote better oral health behavior among the elderly,
health administrators and dental health professionals should focus on enhancing oral health literacy and

strengthening the perception of susceptibility to oral health problems.

Keywords: oral health care behavior; health literacy; health belief; elderly
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Knowledge, Self-Awareness, Preventive and Control Behaviors Related to Dengue Hemorrhagic Fever

Knowledge, Self-Awareness, Preventive and Control Behaviors Related to
Dengue Hemorrhagic Fever among Congested/Semi-Urban Community with Continuing Epidemics:

a Case study of Samransuk Community, Hat Yai District, Songkhla Province

Siriporn Wattanapurk, M.Sc.*; Pajongsil Perngmark, Ph.D.**; Warat Siricha, M.Ed.***;

Ratnaris Suwanrat, B.P.H.****; Supachoke Yodkaew, M.A.****

* Khlonghae District Health Promoting Hospital, Songkhla Province; ** Faculty of Nursing, Prince of
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*** Hat Yai District Health Office, Songkhla Province, Thailand

Journal of Health Science of Thailand 2026;35(3):400-12.

Corresponding author: Pajongsil Perngmark, Email: hatyaidhf@ gmail.com

Abstract: During 2017 - 2021, a continuing outbreak of dengue hemorrhagic fever (DHF) occurred in
a semi-urban, densely-populated community in Khlonghae Sub-district of Hat Yai City, Songkhla
Province. No qualitative study was conducted to explore in-depth knowledge, self-awareness, and DHF
prevention and control behaviors from perspectives of community health volunteers (CHVs), patients,
household contacts, and high-risk populations in the affected community. The objective of this study was
to assess knowledge, self-awareness, and DHF preventive behaviors among community health volunteers
(CHVs), patients, household contacts, and high-risk populations. A qualitative research design was
utilized together with quantitative method. Data were collected between 15 August - 31 December
2022, using semi-structured questionnaires, participatory observation, and gathering secondary data.
Purposive sampling was used to recruit 34 eligible participants. Content analysis and descriptive statistics
were used to analyze data. It was found that overall of study groups had a moderate level of knowledge
(mean = 7.89), with low levels of self-awareness and DHF preventive behaviors (mean = 6.26 and
5.64 respectively). Most of the study participants (except the group of CHVs) minimally participated in
DHF preventive activities, as most perceived it to be the direct responsibility of the CHVs and community
leaders. Patients and household contacts had a moderate level of knowledge regarding self-care when
getting ill (mean = 8.00, and 8.80 respectively). In conclusion, health care personnel should endorse
knowledge to reach community target population frequently, through providing risk communications
regarding the danger of DHF disease. In addition, they should also seek ways for implementation by
emphasizing the importance of destroying breeding sites of Aedes mosquito larvae, according to the
measures recommended by the Department of Disease Control, Thai Ministry of Public Health. These
strategies could help raising up self-awareness and support DHF prevention and control behaviors among

these target populations to achieve sustainable success in the future.

Keywords: self-awareness; prevention and control behaviors; dengue hemorrhagic fever; community health

volunteers; high risk populations
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FIUATIVINMYLINAY 2.6 (SD=1.4) AZUUULDE
Sagaz 57 UnaUsudiudriuasiasemeiioUnd wag
WUHLNSINM AN HANNHAUNAYDINTATIANS
#nihnszualszam Sural, Medial plantar taz Tibial
Za8ar 30, 35 WAL 58 MUAMOU Lilp lFnaitasy
mm’ig’maﬁmu Toronto Diabetic Neuropathy Expert
Group (2010) WU 38882 30 3 DSPN (m’mﬁ 1)

KamMsuSguiieuanwausenatinssningthe
i uiildfivazinnzlarslszamidensia
ananasaulae (DSPN) Iaeionsadolaa-
warsuaaslifiudiusfisianuduwusiu DSPN
ataiitishdny Usznauds nzaalszannaniden
(p<0.001) AaNuEaUNAUBY MNSI dIUNTIVTNMNE
(p<0.001) wazaNNAaUNAUDINITENINNTEUE-
Uszd M Sural (p<0.001) MsEniNszUaUIZEM
Medial Plantar (p<0.001) ms#nihnszuaUszam
Tibial (p<0.001) AATILAAIY 2-sample t-test UFON
T iudlsfisianuduiusiu DSPN agaiite-
iy fe Azuuu MNST druaadame Tagngud
i DSPN flazuuy MNSI d2ua519519mMLaas
3.4+1.3 AzuuY Fannnguiliil DSPN aghadl
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M5199 1 ?Taadaﬂ’s::"mnmamam’smmmazﬂmﬂ—ﬂszmmﬁamﬁmm’smmﬂ’sztﬁumﬁzuu—ﬂssm‘n MNSI ag

NIeANIBNIINIEUd-Uszam (N=100)

anvuzziaya Py Jezaz anvusziaya Sy Sezas
Foyamly FoyanNszuulssam
LWel mMIUszuneszuulssaIm MNSI

YN 56  56.0 MNSI nUse36 Mean=3.8 @zuuy (SD=2.2)

28 44 44.0 naUnG 12 12.0
87¢ Mean=47.2 U (SD=6.9) Un@ 88  88.0
AEUNIBNEY Mean=29.801./42 (SD=5.7) MNSI 5799NM8 Mean=2.6 AzLUU (SD=1.4)
Thwiinund 17 17.0 NaUNG 57  57.0
vhuiiniAu 37  37.0 Un@ 43 43.0
Tsasau 46  46.0 MIaamsgnihnssualszam
Tsauszden Sural

anuaulalings 69  69.0 faUnG 30 30.0

losiuludang 51 51.0 Und 70 70.0
MzUNINGaU Medial plantar

JaUszamanidoy 14 14.0 NaUnG 35  35.0

Tadan 1 1.0 Uné 65 65.0
HbAlc 2aesdfiadannvmuaausn (N=84) Tibial

Mean=8.8% (SD=2.5) NaUnG 58 58.0
HbAlc 2auz3n o Daniudaya Un@ 42 42.0

Mean=7.4% (SD=1.5)
seduthmandunhnems

Mean=146.7 mg/dL (SD=41.8)
sraznamauinrmumae

Mean=4.7 U (SD=3.6)

Mzdaedssamidanaunanasaiutars (DSPN)
i DSPN 30
144l DSPN 70

30.0
70.0

wadaw (p<0.01) mitlinuemuduiusadheiive
SAYNNEIATZRTNINA ANNAAUNAUDI MNSI d2u
Fnuseia uananilwud nduiiil DSPN fidunds
YB997Y 48.046.7 U AaeaeszaznaMsEiun
WU 5.4+3.8 T AaLYaeeuiianame 31.1+7.3
An./a° MIRdewaIsEaU HbAlc 7.541.7% uazdn
1RADYaISEAU FBS 156.5£56.1 me/dL 393000
Tunguitlaifl DSPN udlaiuandafussiitaadny
(5297 2) aghalsia wuh eedeues HbAlc oo
STRSHNINUASINS (N=84) waqmjuﬁﬁ DSPN

WU 9.642.59% BFaganiinguitlaifl DSPN Fefien
AW 8.6+2.49% (p=0.055)
Wahmsiwnziannasladgfnnimanais
fauds wud msfasUszamandan (adjusted
OR=42.564, p=0.008) aNnuAaUn@nmszninszud
U328 Medial plantar (adjusted OR=7.876, p=
0.002) AaNuFaUnGMITENINNSzUEUSEE M Tibial
(adjusted OR=11.242, p=0.015) MNSI &u
Fnusyiafinnund (adjusted OR=11.775, p=0.019)
dianuawusnunsiie DSPN agnddadagnig
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~ = = ' oy M 1 = a P '
13NN 2 Naﬂﬁ‘iﬂﬂ‘lsnl,‘ﬂ%ﬂ‘uL‘YI'EI‘US%WJ”I\‘I%I‘ﬂ’;lt’lm”lwnu‘nlwmLl,a?.:alﬂ'l’wﬂa”lt’l‘ﬂ‘i::iﬁ‘nLﬂﬂNﬁumﬂNN"IMSﬂ’Juﬂa"lﬂ

(DSPN)
s 135 DSPN (70 @u) & DSPN (30 aw)
Huw  dewaz Huw Sewaz

ANHUNNAFLN

LWANQN 41 (58.6) 15 (50.0)

LNAZIE 29 (41.4) 15 (50.0)
ang (V) 46.8+6.9 48.046.7
sraz MUY @) 4.4+3.5 5.4+3.8
agiaame (nn./u2) 29.4+4.7 31.1+7.3
HbA1lc (%) 7.3+1.4 7.5+1.7
FBS (mg/dL) 141.6+33.6 156.5+56.1
mmé’u‘laﬁmqq 52 (74.3) 17 (56.7)
ma:aaﬂsxmwmﬁau 2 (2.9) 12 (40)*
mMsUsziluneszuulszaIm MNSI

AzUuY MNSI dugnUself (Azuuu) 3.542.1 4.542.1*

MNSI dugniseIaaun 6 (8.6) 6 (20.0)

AZUUYU MNSI §IUNTINTNME (ATUUY) 2.3+1.3 3.4+1.3%

MNSI §UATIRITNMEHAUNE 32 (45.7) 25 (83.3)*
MM sBnihnszualszam

Sural HAUNG 0 (0) 30 (100.0)*

medial plantar HAUNG 12 (17.1) 23 (76.7)*

Tibial HaUNG 31 (44.3) 27 (90.0)*

winawig: deyauvudatilasuaandummissdnudsuuuinasyu ldmsnagau 2-sample t-test uazdayauuuInMINIANY
uaaududunuau (Gasar) Timsnagau chi-squared test Wisuisuszningy anuuandnegaivasdagms

806 (p<0.05)

ad6 lasuvudassansaduunngulagndes  nsfia DSPN le3aeas 66.5 (Nagelkerke R*=0.665)
Saear 88 wazawdslulueasinnseasuialamd (@510 3)

s

AN 3 MNP annagladannnIsanargmulsaasadenauwus unIH DSPN

guds B SE Wald p-value Adjusted OR 95% CI
Lower  Upper
saUszamendon 3.751 1.423 6.953 0.008* 42.564 2.619 691.727
NCS medial plantar H@UnG 2.064 0.678 9.258 0.002* 7.876 2.084  29.760
NCS Tibial NaUnG 2.420 0.990 5.972 0.015* 11.242 1.615  178.283
MNSI dulsz1aiaund 2.466 1.047 5.543 0.019% 11.775 1.512  91.722
MNSI §UaT195NMEHaUNG 1.410 0.785 3.226 0.072 4.096 0.879  19.085

-2loglikehood = 58.837, Nagelker R* = 0.665, overall percentage correct = 88.0%, *p<0.05
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Abstract:

Prevalence of Distal Symmetrical Polyneuropathy in Type2 Diabetes, IWGDF Category O,

Aged 18-55 Years: a Cross-Sectional Study Using Nerve Conduction

Mattana Sareekam, M.D., Thai Board of Preventive Medicine

Department of physical medicine and rehabilitation, Saraburi Hospital, Thailand

Journal of Health Science of Thailand 2026;35(3):413-24.

Corresponding author: Mattana Sareekam, Email: mt1 9mat@gmail.com

This study aimed to explore the prevalence of distal symmetrical polyneuropathy (DSPN) among

patients with type 2 diabetes mellitus, aged 18-55 years, who were classified as having a very low

risk of developing foot ulcers. A cross-sectional descriptive study was conducted with a sample of 100

participants at the Social Security Clinic, Saraburi hospital. Nerve conduction study was utilized as the

gold standard for diagnosis in conjunction with the Michigan Neuropathy Screening Instrument (MNSI).

Data were analyzed using binary logistic regression. The results showed that the prevalence of DSPN was

as high as 30%, even though the patients had an average disease duration of only 4.7 years. Important

factors significantly related to the condition included diabetic retinopathy (adjusted OR=42.564),

abnormal Tibial nerve conduction (adjusted OR=11.242), abnormal Medial plantar nerve conduction

(adjusted OR=7.876), and abnormal MNSI history scores (adjusted OR=11.775). These findings

indicated that nerve damage could occur in the early stages before clear symptoms appear, which might

cause it to be overlooked during routine screenings. In conclusion, patients with a very low risk of foot

ulcers still had a hidden risk of neuropathy. The study suggested that healthcare providers should focus on

clinical history and effective tools like MNSI history section. Additionally, referring patients for specific

nerve tests should be encouraged to prevent serious complications in the future.

Keywords: diabetic neuropathy; nerve conduction; diabetic foot
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anwusauienugumwlumslanaymmenmsunng FEOUANNTDUFNUFUNIN J088z mean SD  wiawa
laidiwa waldld fann
Fwou Fewar  Hwou Fewer u ewex

1. mahisdayamslanamnmansunng 148 13.45 671 61.00 281 25.55  63.6 3.18 0.79 waldla
2. anwjanunlalumsldnyemmamsunng 279 25.36 617 56.09 204 18.55  58.8 2.94 0.86 IN@AW®
3. finemsdaanslumslinanmemsunng 258 23.45 645 58.64 197 17.91  58.8 2.94 0.83 lN@w®
1. vawemsaaaulalumsldngmmemsuwnd 177 16.09 448  40.73 475 43.18  67.8 3.39 0.96 Waldle
5. msvemsaueslumsléngmmamsunng 189 17.18 646 58.73 265 24.09  63.2 3.16 0.82 Waldla
6. msjuhmudalumslénymmenmsunng 181 16.46 510 46.36 409 37.18  65.8 3.29 0.92 waldla

MNTIN 383 34.82 608 55.27 109  9.91  63.0 3.15 0.86 waldld

31N 2 AINUANENZAIAIRAEANINTAUIMUTEMN uunmuTadadrnyanauaziaua@ (n=1,100)

Tasedidnmn mean (SD) AaaEEIRy Ut P ulawna NATAUIEAS Adj.sig  ulawa
Hi
Ll
gl 3.26 (0.82) 592.15 100,566.507 0.013* WANGN
YN 3.11 (0.68) 537.02
ag (1)
20-35 3.24 (0.75) 590.86 4.423%  0.219  Liuanes
36-51 3.11 (0.71) 533
52-67 3.16 (0.70) 553.21
68 suly 3.16 (0.80) 533.23
e
Wns 3.28 (0.71) 603.37  33.528} <0.001* UANGN BeAIN-UNG <0.001*  UANGN
daanu 3.01 (0.69) 492.76 Baau-a3ae 1 Tiuanena
AR 3.30 (0.03)  672.5 WNs-A3E6 1 Tduanena
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M7 2 ANNUANHNYIAURIIANINTAUIMNUFENIN uunmnTadedriuyanauaziauad (n=1,100) (¢a)

Taseiidnmn mean (SD) fmagadu Ut p wilaka NATBUNYAS Adj. sig wiaua
Hi
eladatdau (1)
<10,000 3.04 (0.66) 502.55 83.561F <0.001*  WUANAN (<10,000) - (10,000-19,999) 0.061 luuanee
10,000-19,999 3.16 (0.68) 562.12 (<10,000) - (20,000-29,999)  0.325* lHUANAN
20,000-29,999 3.19 (0.62) 578.42 (<10,000) - (>30,000) <0.001*  UANEAN
>30,000 3.81 (0.77) 806.56 (10,000-19,999) - 1 Taiuaneng
(20,000-29,999)
(10,000-19,999) - (>30,000)  <0.001*  UANGN
(20,000-29,999) - (>30,000) <0.001*  UANGN
FUMWENTH
Taa 3.23 (0.75) 581.18 3.987F  0.136  lLaiuenea
GEGE 3.12 (0.71) 537.38
wenu/Mena/au 3.20 (0.69) 573.91
TEAUMSANE
snhszondnm 3.03 (0.68) 497.65  43.322%  <0.001* WUANAN UsandnnauaY - 1 Tduane
gniuszandnem
UseNAnEINDUAY 2.99 (0.65) 478.01 UseNAnEINBUAY - 0.068  luuANGIN
ussudnmaaulan /Ui,
dsandnwaauldma/ g, 3.15 (0.66)  550.32 usandnaauaY - aqﬂ%cyqjﬁ"julﬂ <0.001%  UANEN
mgﬂ%tgcyﬁyjulﬂ 3.37 (0.80) 647.21 snhszaudnm - 0.242 lauanes
usandnwaaulana /.
shnhszaudnm - agﬂ%zyiyﬁvjulﬂ <0.001*  UANGN
usandnmeaulara /e, - 0.001*  UANEN
aqﬂ%iynun?julﬂ
TN
LNUAINT 3.13 (0.67) 539.97  17.063% 0.001* LANAN Sudhanly - teasns 1 Taiuanena
Sudhamly 3.04 (0.70) 507.49 U el - dne 0.239  luuanee
Mg 3.20 (0.69) 571.68 LNEAINST - Mg
Suswms/winou/aug 330 (0.79)  613.7 Mgy - 1 Taiuaneng
Thsmms/winauusem,/ au
LNHAINT - 0.030%  UANEN
Thsmms/winauusem,/ au
Sudhamly - <0.001%  UANEN
Thsmms/winauusem,/au
Tsauszdan
il 3.14 (0.70) 545.72  134388% 0.497  luiucnen
i 3.18 (0.75) 559.34
Jiafionds
malanauuu 3.21 (0.72) 568.45 139364.507 <0.001*  LUANAN
maldnaua 3.09 (0.71) 529.12
msldsudayaifendudammemaunng
Tweelasu 2.94 (0.68) 451.66 100884.507 <0.001*  LANAN
weldsu 3.28 (0.71) 609
Uszaumsalmslanaznmemsunnd
Taisd 3.13 (0.71) 540.99 277207 <0.001*  WANGN
Y 3.47 (0.75) 684.27
NeEuad lumslEnamnmemsunng
hunan 3.11 (0.70) 533.14 264767 <0.001* LANAN
@ 3.59 (0.74) 752.68
*p<0.05, TMann-Whitney U test, Kruskal-Wallis H test, §wﬂaaummumndmm@: To# Bonferroni correction test
~ o "
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HANISILATIEAANNTNNUS ST 8dIU
YAABLAENAUARNUANNTBUINUFUMNN WU M3
Yo v o v W & ~
lasudiayanennunaymamsunng (vV=0.189) &
ANNFNNUSAUANNTBUINUFUAIWIINNGR 89
Yo = [ =

84931 seleaatdoun (V=0.171) 5¢AUNSANE
(V=0.153) 7@uad (r=0.152) twea (V=0.123)

Maw (V=0.119) Uszaumsal (V=0.119) was
213N (V=0.107) ¢Na10U aeNUUad AN INan6
(p<0.05) dud1Y (V=0.052, p=0.419) F0I1UMN
du5d (V=0.044, p=0.383) Sau3nfiode (V=0.066,
p=0.094) wazlsAUsed1@1 (V=0.011, p=0.936) lai
wuenuduiusiuAMNsaUugIMH G 3

d' o e v = g L L i v 1 L = @ v v
fIIWNN 3 ﬁ’)'lNﬂNWHgtLBSHNU‘SSG‘Wﬁﬂ%ﬂﬂwugigﬁﬁﬁﬂﬂ’ﬁlﬁ)ﬂﬁ?uqﬂﬂatta%‘l’lﬂuﬂﬁlﬂuﬂ’]'lN‘SE]UgGl’luéfllﬂ’l‘W

(n=1,100)
Tasedidnun FEAUANNITBUIOIUFUMN Chi-square p Vi
Mo Tidwa walsla fan rt
Fuou Sesar  uu Sewa Fuu Fewa:r  hwu Segaz
1. tWe
#e 269 (24.45) 38 (14.13) 150 (55.76) 81 (30.11) 16.659 <0.001* 0.1237
HaN 831 (75.55) 106 (12.76) 567 (68.23) 158 (19.01)
2. 01 (V)
20-35 181 (16.45) 20 (11.05) 113 (62.43) 48 (26.52) 6.039 0.419  0.052}
36-51 443 (40.27) 63 (14.22) 293 (66.14) 87 (19.64)
52-67 434 (39.46) 53 (12.21) 287 (66.13) 94 (21.66)
68 %ulﬂ 42 (3.82) 8 (19.05) 24 (57.14) 10 (23.81)
3. AMdU
WNS 571 (51.91) 73 (12.78) 245 (42.91) 253 (44.31) 31.052 <0.001* 0.1197
DEINLALASHS 529 (48.09) 108 (20.42) 265 (50.09) 156 (29.49)
4. naleaadau (1)
119813 10,000 661 (60.09) 120 (18.15) 335 (50.68) 206 (31.17) 64.091 <0.001* 0.1717
10,000-19,999 263 (23.91) 46 (17.49) 115 (43.73) 102 (38.78)
20,000-29,999 72 (6.55) 8 (11.11) 37 (51.39) 27 (37.50)
30,000 %ulﬂ 104 (9.45) 7 (6.73) 23 (22.12) 74 (71.15)
5. AUMNINTH
Taa 202 (18.36) 23 (11.39) 129 (63.86) 50 (24.75) 4.176  0.383  0.0447
ausd 745 (67.73) 105 (14.09) 489 (65.64) 151 (20.27)
Lmnﬁ'u/w;h%'w/ﬁuf] 153 (13.91) 16 (10.46) 99 (64.70) 38 (24.84)
6. STAUMIANEN
G‘im’iwﬂimuﬁnm 262 (23.82) 44 (16.79) 176 (67.18) 42 (16.03) 51.702 <0.001* 0.1537
UsanFnnauAY 187 (17.00) 32 (17.11) 131 (70.06) 24 (12.83)
Ussudnmaaulme /. 367 (33.36) 41 (11.17) 254 (69.21) 72 (19.62)
aqﬂ%mmw%ulﬂ 284 (25.82) 27 (9.51) 156 (54.93) 101 (35.56)
7. DN
LAHAINT 363 (33.00) 46 (12.67) 245 (67.49) 72 (19.84) 25.335  <.001* 0.107f
%’uiﬁqﬁ"’ﬂﬂ 344 (31.27) 52 (15.12) 235 (68.31) 57 (16.57)
Mg 148 (13.46) 14 (9.46) 103 (69.59) 31 (20.95)
%’mmmwwﬁmm/ﬁuﬂ 245 (22.27) 32 (13.06) 134 (54.69) 79 (32.25)
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= v @ Y s £ v ' v @ a @ v v
MIINN 3 ﬂ')'\Nﬂ&lwugllagﬂuﬂigﬁﬂﬁﬂ‘nﬁuwuﬁ(‘jg“')'lﬂﬂs\)?ﬂa')u‘l‘!ﬂﬂauagﬂﬂuﬂmﬂvﬂﬂ]']ﬂiaugﬂ']ui‘:!'ﬂﬂjw

(n=1,100)
Jadendnm FEAUANNITDUFOIIUFUNIN Chi-square  p Vi
VN Taidiwa waldle f1n r}
Funu Sewar Funu Seay Hunu degaz Huu dega
8. lsauszdon
Taisilsauseen 714 (64.91) 93 (13.02) 468 (65.55) 153 (21.43) 0.132 0.936  0.011f
filsaUszden 386 (35.09) 51 (13.21) 249 (64.51) 86 (22.28)
9. WiNaNande
Malanauuy 598 (54.36) 67 (11.20) 393 (65.72) 138 (23.08) 4.72  0.094  0.0667
Malanauas 502 (45.64) 77 (15.34) 324 (64.54) 101 (20.12)
10. Mslasudpyanenungnmemsunng
I:Jmaléguﬁaya 409 (37.18) 75 (18.34) 282 (68.95) 52 (12.71) 39.452 <0.001* 0.1897
waldsudaye 691 (62.82) 69 (9.99) 435 (62.95) 187 (27.06)
11. Uszaumsalmslanammenmsunng
Tsimeiivssaumsel 1,027 (93.36) 139 (13.53) 678 (66.02) 210 (20.45) 15.643 <0.001* 0.1197
wwedUssaumsel 73 (6.64) 5 (6.85) 39 (53.42) 29 (39.73)
12. szaunAuad lumslanymmemsunng
hunan 1,013 (92.09) 139 (13.72) 672 (66.34) 202 (19.94) 25.331 <0.001* 0.152%
@ 87 (7.91) 5 (5.75) 45 (51.72) 37 (42.53)
* p<0.05

a 4
97190
= J U L 1 t::d v al
NIHAMIANINUT NaNIBeNNiNAuAG Ly
2 = = Y v YV
seaufaziianusauimuguanlunisldiun
MRMSHUNGINNAIINguaBgNdNauAd luszaU
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I lﬁ'cl b4 al Y
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o L =® o = Vv v
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UazdanAaBNNUMIANHIUBY Purcell wazanz®?
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Y = Y Y 4 4 ) =
yanasnsainduazlidayauguniwlaadnad
Usz@nsmw uananil namsdnmgawun dadsdiu
yapavgUszMsianuduRusiuANNIBUIIU
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Msdnw e eaw dssaumanl wazardw log
aAUENaLGaz TSNy Gl
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p<0.05) uazngusagaiiaeldsudayafinnusous
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Abstract: This descriptive research aimed to examine the levels of health literacy and attitudes toward the use of
medical cannabis among Thai people in the Southern region, compare mean differences in health literacy
levels according to personal factors and attitudes, and analyze the relationships between personal factors
and attitudes with health literacy. The sample was selected using convenience and snowball sampling
and included 1,100 Thai people aged over 20 years from the 14 provinces of the Southern region. Data
were collected using an online questionnaire, which included general information, attitudes, and health
literacy regarding the use of medical cannabis. Data were analyzed using frequency, percentage, mean,
standard deviation, Mann-Whitney U test, Kruskal-Wallis H test, chi-square test and Pearson’s product
moment correlation coefficient. The results indicated that health literacy regarding the use of medical
cannabis was at a fair level (55.27%); and attitudes were at a moderate level (92.09%). Differences
in personal factors and attitudes had a statistically significant effect on health literacy, including gender
(p<0.05), religion, monthly income, educational attainment, occupation, province of residence, access
to information about medical cannabis, experience, and attitudes (p<0.05), whereas age, marital status,
and underlying diseases showed no statistically significant differences. The strongest factors associated
with health literacy were access to information about medical cannabis, followed by monthly income,
educational attainment, attitudes, gender, religion, experience, and occupation, all of which were sta-
tistically significant (p<0.05). Age, marital status, province of residence, and underlying diseases were
not related to health literacy. This study recommends that relevant agencies provide training on medical
cannabis knowledge for public health personnel, equipping personnel to serve as competent healthcare
providers for people who require medical cannabis. Additionally, agencies should develop various media
and disseminate information thoroughly. These will lead to appropriate health literacy regarding the use

of medical cannabis.

Keywords: medical cannabis; health literacy;, Thai people; the Southern region
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Abstract:

Association between Diabetic Neuropathy, Atherosclerosis and Peripheral Artery Disease

on the duration of Diabetes Mellitus

Prawpan Suwanakitch, Ph.D. (Medical Sciences) *; Pareeya Tareerat, B.S. (Cardio-Thoracic

Technology ) *; Pimchanok Aunping, B.S. (Cardio-Thoracic Technology)*; Pheeranat Jawanna, B.S.

(Cardio-Thoracic Technology)*; Charut Tuntiaumnuay M.N.S. (Community Nurse Practitioner ) **
* Department of Cardio-Thoracic Technology, Faculty of Allied Health Sciences, Naresuan University;
** Tha Nang Ngam Tambon Health Promoting Hospital, Bang Rakam District, Phitsanulok Province,

Thailand

Journal of Health Science of Thailand 2026;35(3):439-47.

Corresponding author: Prawpan Suwanakitch, Email: prawpuns@nu.ac.th

Diabetes is a disease characterized by high blood sugar and insulin resistance, resulting in vascular
complication throughout the body, including diabetic peripheral neuropathy (DPN), which is a major
cause of lower limb amputations. The aim of this research was to study the relationship between diabetic
peripheral neuropathy (DPN), arterial stiffness and peripheral artery disease (PAD) on the duration of
diabetes. The sample size was calculated by using software. The inclusion criteria were type 2 diabetes
patients aged over 30 years and had blood glucose test results from Tha Nang Ngam Health Promotion
Hospital, Tha Nang Ngam Subdistrict, Bang Rakam District, Phitsanulok Province. Methods were
basic information interviews, DPN was assessed by using the Michigan neuropathy screening instrument
(MNSI) and sensory testing by monofilament 10 g, the arterial stiffness was measured by cardio-ankle
vascular index (CAVI) and PAD was evaluated by ankle brachial index (ABI). The data was analyzed
by using SPSS software. The results showed that a total of 87 diabetics patients were divided into 49
patients with diabetes duration of 5 years or more and 38 patients with diabetes duration of less than 5
years. DPN as assessed by MNSI and PAD as assessed by ABI were related with the duration of diabetics
(p<0.05). Therefore, high-risk diabetic patients should be evaluated for DPN, arterial stiffness and PAD

to reduction the risk of foot ulcers and eventually amputation.

Keywords: diabetes mellitus; diabetic peripheral neuropathy; atherosclerosis; peripheral artery disease
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Abstract:

Factors Relationship to Preventive Behavior of COVID-19 among First-Year Students

in Suratthani Rajabhat University
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Thailand
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Corresponding author: Kameelah Yakoh, Email: Kamiearmiday@ gmail.com

This study employed a cross-sectional study design to examine preventive behaviors of Coronavirus
Disease 2019 (COVID-19) and to determine factors related to preventive behaviors of COVID-19
among first-year student in Suratthani Rajabhat University. The samples consisted of 377 students
by stratified random sampling. The research instrument was an online questionnaire with a reliability
coefficient of 0.89 and data were collected between February and April 2022. The data were analyzed
by descriptive statistics, mean, standard deviation Pearson’s product-moment correlation coefficient and
ETA correlation. The results showed that: receiving information through social media platform, attitudes,
preventive behavior of COVID-19 were at high level (3.87+0.87, 4.06+0.84 and 4.25+0.92, respec-
tively) as well as had a high level of perceived susceptibility, perceived severity and perceived benefits
of COVID-19 prevention (4.07+0.64, 4.09+0.70 and 4.06+0.70, respectively). Perceived barriers
were at moderate level (3.34+1.10). However, receiving information through social media platform
was positively correlated with high level of COVID-19 preventive behavior with statistical significance
of 0.01 (r=0.999). The findings of this study could serve as a guideline for planning interventions to
promote and modify preventive behaviors, particularly by encouraging access to credible information
sources, enhancing perceptions of susceptibility and disease severity, and fostering positive attitudes.

These efforts may improve the effectiveness of COVID-19 prevention and control.

Keywords: COVID-19; preventive behavior; university students
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Movement Behavior Analysis Among Working—-Age Populations Across Generations in

Bangkok Metropolitan Area: A 24-Hour Time-Use Study
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Abstract: This study aimed to analyze differences in 24-hour movement behaviors among working-age
populations across different generations in Bangkok Metropolitan Area, examined through the
International Classification of Activities for Time-Use Statistics (ICATUS 2016) framework. The
analysis encompassed three primary movement behavior dimensions: sleep, sedentary behavior, and
physical activity. The sample consisted of 218 working-age individuals who completed time-use
diaries recording activities every 10 minutes for 4 consecutive working days. Data were analyzed using
descriptive statistics, one-way ANOVA, and T-test for between-group comparisons. The results
revealed that sedentary behavior consumed the highest proportion of daily time, averaging 11.10 hours
per day (46.2%), followed by sleep at 8.08 hours (33.8%). Moderate-to-vigorous physical activity
(MVPA) averaged 0.92 hours (3.8%), which — when calculated based on the 4-day observation
period — exceeds the daily average derived from the World Health Organization recommendations (150
minutes/week). However, it should be noted that this average reflected data collected over 4 specific
recorded days rather than a full calendar week. Statistically significant intergenerational differences
in behavioral patterns were observed, with Generation X exhibiting the shortest sleep duration. These
disparities underscore an imbalance in daily time allocation, suggesting that health policies and interventions

should be generation-specific to effectively promote sustainable health behaviors among urban workers.

Keywords: movement behavior; time use; working-age; physical activity
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Abstract: The objective of this study was to develop the secondary caregiver’s role on the oral care of dependent
elderly individuals in long-term care system. The study design employed participatory action research,
utilizing community participation strategies. Fourteen secondary caregivers living at Bahn-Makham
Laung, Sanpatong District, Chiang Mai Province were recruited. The study contained four core stages:
planning, acting, observing, and reflecting; starting with data collection and processing to clarify the
oral care performance of the caregivers in the study area. The processed information was presented to
the target group, and then all participants were asked to take part in the planning process. In the action
stage, all caregivers joined a one-day training program where they were trained for oral health screening
and oral hygiene care for dependent elderly. The caregivers were asked to screen and give oral care
instructions to dependent individuals during their home visits. Three months after training, results were
collected by using an interview, a knowledge and attitude level test using a questionnaire. At the end, the
study results were discussed among the participants using a focus group discussion. Data were analyzed
using descriptive and content analyses. The results showed a better construction of the caregiver’s role after
an action process and 71.42 percent of caregivers earned a high score in the knowledge test (Mean=8.36,
SD=1.41). 85.71, 100 and 78.85 percent of them had a high level of attitude on the importance of
oral care, receiving of social support, and influence of oral health on dependent individuals’ well-being,
respectively. The developed roles conformed with the community context; therefore, a participatory

process is suitable for oral health care system development for the elderly under long-term care.

Keywords: caregivers; dependent elderly, health network; long-term care; oral health

484 Journal of Health Science of Thailand 2026 Vol. 35 No. 3



’3’1561’133’0”1ﬂ’15§1’lﬁ’15€l&§12l Journal of Health Science of Thailand
Ui 35 aUun 3 wouaen - AguIeu 2569 Vol. 35 No. 3, May - June 2026

dwusauauu Original article

ﬂsuﬁ‘nﬁmawmmﬂau Sodium-Glucose Cotransporter 2
Inhibitors 1ums<’ziuaam'il,aamum'lm
°1ug”ﬂ’sﬂ‘[sﬂvlm%a§’ﬁgazﬁ 3-5 MNLUINIIY

= a 4 LA
NALAIHY tﬂt’l‘iﬁlﬂﬂ‘g}a’im W.u. s 4 N.N. 2567
Wi loniey NgaIUEIEINTIN [NWENIFNGINSHTINNTUNIITIY 1“"”“?’; 18 N 2569
a 1 wa o a ¢ . . IUNDUIU: 13 N.M. 2569
ARADHLAIU: WALATHF LNYINYAYTI Email: Ponlasate@gmail.com
unAnda lumsquagthelsalaGas TidamsufualumsaavnalustuludaanzlinliRansonld sodium-

glucose cotransporter type 2 inhibitors (SGLT2 inhibitor) ToswianamsaaUsinalusauludaanzuazyzan
mmL?iawaﬂmclu@ﬂaﬂiﬂlméa%qﬁt,ﬂmmmm #NgN SGLT-2 inhibitors Lﬂuﬂﬂﬂejuﬁlwﬁﬁmmiﬂamﬂ‘%mm
ﬁayﬁu‘luﬂamamazmaamst?iammlmlé’i uamsanmaluaivhludeuszme mu‘iﬁ'ﬂﬁﬁ"j’mqﬂismﬁlﬁa
ﬁﬂ“lzﬂwaﬂmﬂ’lﬂiill SGLT-2 inhibitors #887517150589284 16 (estimated glomerular filtration rate: eGFR)
YSinalusiuludaane (urine protein-to-creatinine ratio: UPCR) 1up§ﬂammmmﬁﬁﬂﬁ 2 Ailamzlone-
ERER mﬁ«ﬁ'ﬂﬁtﬂumsﬁnwﬁﬁﬂLLUULﬁUﬁagaé'auwé”q Ium:'ﬂammmmwﬁmﬁ 2 fiillsnlacEeSiiniluams
7572 eGFR 52139 20-59 mL/min/1.73 m? Lﬂ%ﬂuLﬁﬂuswdwnéu@ﬂmﬁlﬁ%’umneﬁu SGLT-2 inhibitors
v lsannvmuniinay LLaznequ'ﬂmﬁm%'ansﬂmemﬁﬁmﬁluﬂﬂ‘lﬂmmju SGLT-2 inhibitors
Tﬂﬂsmsmﬁa;ﬂaﬁugm HamMeiasl Juims wazdeyamslienvasmraainsnngiudeyadidnnssiind
2 TSANENUAFULEINSTANMNFUNINTIY GaUGTUR 1 ANTIAN WA, 2565 AUBCTUR 31 SunaN ..
2567 (Wuszezoe 3 U wazldadfideayanufe Chi-square test W38 independent T-test tilaw3suiiou
wamsdny lasnamsdnmwud giheduu 260 9 LLﬂQLﬂunéuﬁlﬁ%'umnzju SGLT-2 inhibitors W&z
lail@5uenngy SGLT-2 inhibitors NgNaz 130 AY diadamuuadi 2 T wu diads cGFR 1uﬂejuﬁ1é’%’u
#1n§N SGLT-2 inhibitors fifmds cGFR mnniwnejuﬁlﬂé’i%’umnziu SGLT-2 inhibitors a4l
HodAYNINEDH (40.26+21.08 mL/min/1.73 m® U8z 35.74+14.18 mL/min/1.73 m2, p<0.05) &
Aaae UPCR 3awuh ’lunzjuﬁlﬁ%’ummju SGLT-2 inhibitors f@ady UPCR ﬁaﬂniwﬂéuﬁlﬁlﬁ%”u
#INgN SGLT-2 inhibitors a8 NitiadAyn et (2.23+1.87 mg/mg wdz 2.98+2.56 mg/mg, p<0.05)
i ENCETPR ademuuad 2 1 M35lBeIngn SGLT-2 inhibitors MIsarzaamsidoNaila uazan
ﬂ‘%mmTﬂsﬁuluﬂaanﬂupjﬂmmemﬁﬁmﬁ 2 #illsalameidasisingae

A1d1A%Y: eNEUH3 sodium-glucose cotransporter 2 (SGLT-2 inhibitors); 15alai3a335zazii 3-5 MUIHNY;
Msuzaalotdan

- 485 -



The Efficacy of Sodium-Glucose Cotransporter 2 Inhibitors in Slowing the Progression of Diabetes Patients

uniin

Tsalacess (chronic kidney disease: CKD) ilu
Tsnfiwutasuasfudymdruaisisuganas
Usznalng Thilsadesisnunlimena fufludas
Sumsinmadidaiiios uasiienlihelumssnmngs
wn Taswziiiaiinglsalanescazgaie (end
stage kidney disease: ESKD) Fefludadlinsdnm
Tasmsvanidaadeiaiasladion msdslams
daeviasuuudaiiios wismsihdalgndiala®
dmdulssnalnawugianscigihelsalaEass
doamsmsthianaunulamasias 20,000 98 Lz
nenugiennlswealudeiionsznsi-
Se130ugn W.a. 2564 Hthelsaladadessesi 1-5
v 1,007,251 M8 Toewuh Tsaemudulafings
walsannvmuduamgsuduviiauazass (Goeas
12.3 uaz 41.5) wavlanlaizaassasgarnaiidadld
Sumathdanaunula® uannniifanui ans
unandausudunilaaslsanvnu da Tsalaan
W fenagngedeiesas 43.9 gihalsalaan
wunuiifidenmansswaslannaiuazamany
sayfuludaan: dWafsufufiheliilsalaan
wivmy filamaialsalaEesessasgaieiindy
4.5 0N wasiumadeTie 2.4 oh®

MuunhdmsumsguagihelsalaEa s
snauazUszmdlna ™ Flidaasufodlums-
muauszauihmaludaasasgihenmnuid
TsnlaEasslih msiasanld metformin uas/via
&1 NN SGLT-2 inhibitors (Uuenauauusnlugihe
wvmugiiai 2 muenumnzan waglidaans
UfvalumsaavSinaldsauludasnnzlih 4
W50 1% SGLT-2 inhibitors lagWINHaNITaA
Usnalusiuluilasn: uazazaaanuianuaile
Tugthalsala@aSeidunvmu womsnm i
lumsquagihelsainmuiszmalng w.q. 2566
wushligthaunvmugion 2 iiflsalaEes uay

Lifidaynmnsesarldane Tanasanldenlungu
SGLT-2 inhibitors %38 GLP-1 analogs Z93M3AN1
needinfNaINIsaandnsInsiialsanilauasy
=l LY v <~ &I g k4
aanlaen 15Avilaasnal visalsalanaEesale
Teganal#sIunuen metformin Wazendu
‘o &
81NgN SGLT-2 inhibitors Hgndduealustiu
sodium-glucose cotransporter type 2 (SGLT-2) fivale
winmszamhmasanndaanzyhlmhamaluien
anay Swisimstuibhuazlgdeaneanmeddans
e deualianunsaanthninuazananueulasio
16 uanaNieNNgn SGLT-2 inhibitors E981115090
Usmnaeayiivludaanzuazgzaansidonasle
16 enngu SGLT-2 inhibitors TANAANETINYBN
msazaansmiiiuliradlsalasiudenisannis
Wediannamanale uszaamadedionnaime
M ladazvaaadanlunguusznnsninmsdnm
ALNBUILBE 30 DN 40 lasszann
v lﬁ'd = d' ) ¥V Vv < k4
Nndayanimsfnmniuingautudayean
nandszmnsdnma laawmzlunovalsluas
s uadwiulssnalngwud deliddayams
AnwinennulseanSmmweesenngy SGLT-2 inhib-
. v pap A o & o~
itors Tugthainvunianzlanaizass meadl
anuuaneenslusuiaananugnuaslsalazass
VNANNMEMN nFERugdans sIntadadedu )
nenaiikasalszaniamnuaten SIudeeNngy SGLT-
. o NY o v & v A v
2 inhibitors gaiizadng luGasaunua lghaduen
wazmsiinieludnSmssnwmuednd
= gdw o lﬁ' = 1
MsdnmuitagUszaedina@nmnasasengy
SGLT-2 inhibitors #28@51mM35n589289la (eGFR)
USanaulus@uludaane (urine protein-to-creatinine
ratio: UPCR) lugthaiunvnugiian 2 fiiane
lanemese unednwnazaieIngy SGLT-2
inhibitors lumsanihuiln ihmadzan 1haaluben
YUzanDIMN3 wazaNNaulaia lugthalunvmugile
4 da i v . . X
# 2 Piameloneisass meanlah msdnmilana

486

Journal of Health Science of Thailand 2026 Vol. 35 No. 3



Uszdn3uanae1ngs Sodium-Glucose Cotransporter 2 Inhibitors lunszzaamstdanvaclalugihalsalaizasa

WudselamiilunsmiaUssiiudszdnsawyas
81ngu SGLT-2 inhibitors lulszmnslnaiiu
Tsawnvimnuniamelonaeasa

A8MsAny

meseidumsinmuvuifuioyadounds
(retrospective observational study) i N:‘I'J’JEIL‘IJ’l‘Vi’J‘lu
¥t 2 dlsalaEaSiuas /W3aiinansns1a <GFR
FEWIN 20-59 mL/min/1.73 m? (US8ULNausenIN
naugthedld3uennga SGLT-2 inhibitors $Infiuen
’%Iﬂ‘l:}'l‘[ﬁﬂL‘IJ’]‘Vi’J’]“LJ‘ZiﬁG]guLLazﬂéNQ’ﬂlﬂﬁSW%ﬂETIiﬂ—
wvmuziinduiilafldenngu SGLT-2 inhibitors 1
msfemuaatiiasaditiag 2 1 lagsusIndaya
Nngrudayadianniaiinduaslsaneruiaanida
WSLEAMAFUNMTY SaUdSuUTl 1 unTIAN W4
2565 IUBVTUN 31 SUMAN W.A. 2567 MNAHTe
1A UM YIANNANLNIINNFIZHEIINMTINE -
Wendunysd Tsawennasudanssdionndu-
w517 wazlaSuenasiuseslasensiseiasi
TAsaMs 73/2566

HenuAw RN

1. 8081 SGLT-2 inhibitors NI E19NTEAU
ﬁwmaim?aaﬂlumju sodium-glucose cotransporter
type 2 inhibitors Felupsanuil wanede o
dapagliflozin ED) Empagliflozin

2. Tsnlaaase svoeht 3-5 Ap nnefilavhould
8089 laadia) eGFR 1a8n3) 60 mL/min/1.73 m?
Tuszeznmannnh 3 @evusuly

3. Estimated glomerular filtration rate %38 eGFR
Wwinede MUsznaEaMsnsawale Fatsuanis
UszanSamwmsvanueacle lea@ eGFR muala
NNGH5 CKD-EPI

4. ansrdrulustudamiacitiuludadny
(UPCR) wvangde msiaUsana protein lutaaiy
Toamsiudaanznaiu wie 24 Mlaauaziieudu

USanas creatinine Tutlaanz

Usgrnsuazndumiadig

Uszanng A gihalsanvmuiiilaEass was/
v3a §i eGFR 55914 20-59 mL/min/1.73 m? 7il&
Sumanszduthmaludon o Tsawenaauda-
wszihamndunmae Tueufl dauduil 1 una
2565 — 31 SUNAN W.A. 2567 AULNNGNGTIBEN
aaniths 2 ndu Aa nquilldsuen de gldsu sGLT-2
inhibitors $aufuaInmlsanvnuriody uay
nauitlaldsuen da galdsuensnmTlsanun
afinduitlaildenngu SGLT-2 inhibitors

Mnmnguaagnlusunsna15agy G*pow-
er Togldgasmanasaurnuuandiszindiais
sanlszensaasnguiiiiudassdaiu (Testing two
independent means formula) TegaedemadnaInnu
oMl S0nnA& © Mnue Type Lerror 0.05
(o= 0.05) Waz Type M error 0.1 (B = 0.1) lazina
ngudaganiy 208 1 Litatlasiumsgame
vianaumannaide Judisnnandudadaiiy
Sunumduatatios 260 au Tasutdundudlsl
I@Susuasnauitldsuenatatiaanguas 130 au
Togl#38Ms1aanngueIae NULUUEAIZAY (Purposive
Sampling) FefuuaNUsIiNIAaEn-aan Gail

Wi AaLEN

1. fifongnnnd 18 U AldSumsitadei
Tspanvmusiia 2

2. leFumaiiasaihilsaunvmuiilaGaivie
ANANNINIT eGFR 58%WIN 20-59 mL/min/1.73 m?

3. HHAMINTIANNAT UPCR 0.15 mg/g 13d
WuaM 30 592USHN urine albumin ANNT 300 mg/g

4. fiuaman: UPCR astiaaniisaSadatl uas
{inM39579 eGFR aghtias 2 asadatl

5. 1(311%}1Jmﬂ@:3\| renin-angiotensin-system (RAS)
inhibitors A angiotensin converting enzyme inhibitors

(ACEIs) %38 angiotensin II receptor blockers (ARBs)
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Tumnefivinsay snduluneiidavuviels
aansonudalunguiild

6. lifiusei@lHennga SGLT-2 inhibitors Tuza
3 Wiaunaumsiudays

naiAnaan

1. fthefiilsauduiisnnsanlfifalsiun
Tulasnele

2. fihefildsuengs GLP-1 analog

3. ffifiss 36 viaRusnhdanssimzamative

o

AATNYUN LS INNINAMSAN

1
Yl

4. qNHUSEIR ketoacidosis Merly 5 UYNeumn

1
Yl

5. inNUsEIAaNME Symptomatic hypotension

e

e

=

%38# systolic blood pressure BEUBNZN 90 - 180

mmHg

1
Y

6. HNNNDNIIA alanine aminotransferase (ALT)
LB /%38 aspartate aminotransferase (AST) AN
3 LNYDNA upper limit of normal (ULN)

7. @ﬁﬁﬂszi’amalﬁ%umnﬁju immunosuppression
mely 3 WaunauhsuMsdng wialasusngy
corticosteroids luwumﬁmﬂﬂh prednisolone 45 mg/
day

8. JidaFiansalisnisofiaainmanisSnm
aanamsdnula

DA NHUIIY

1. fadenithaunvmnusiiad 2 Nnsiaitads
(ICD-10) 5%d E11 LasN5ananun i nanutas
InwiAnaan

2. thudayagtdnsinideaingiudaya
duannsafindyaslsanennadufanssinonndu-
w9y lestuiinasluwuutiiudaya

3. winguidhnidedu 2 ngu Aa nquiild
Suen wasnguiilaldsuen Tudondu 1:1 Tasdama
fuinsiseaaud @3 uengu SGLT-2 inhibitors
(dapagliflozin 10 mg Moz 1 ﬂ%ﬁ ED) empagliflozin
10 mg Juas 1 A39) Wuasiusn waTANMNNN 3

=~ 1 .:‘ I~ [] 4 ay R a '
wau aatlpnuszaznmagnes 2 U 93A51eY
HANNTIRE

MNANLHINFDH

a 4 aa o Y

M3itaNsineadamlasldlusunsuaan-
ﬁama%ﬁu’%agﬂ STATA Data Analysis Statistical
Software Jui 14.0 lagly

1. adiganssann lugluuviesas Auade
weAte SHULENUNNINITIY lumMsussenadaye
mlUzaenguaatniaaenmsinm Laawsneeain

2. l#addigvaysnuiaSauiisumimasnse
dndmeA) eGFR waz UPCR

-z chi-square test %38 Fisher exact test N304
& v =
Wuzayannud

- 14 Independent T-test %39 Mann-Whitney U
test nadifitludayadatiias

HANIFAN
Pnmafuiayanudaudiui 1 unsau w.a.
2565 - Juil 31 SUNAN W.A. 2567 Wurfthernvm
filsalannanymuiia 1,133 e fgtheild
$UeNndy SGLT-2 inhibitors 164 318 Lila@ansng
ananaildgitheild3uen SGLT-2 inhibitors $1101
130 918 wasAadanngurthedlailésue sGLT-2

inhibitors 4UUFNTIUIY 130 N8
Fayanugruvasgiheiinumainmmwut
fihansdasnguidayaugiuiilivandidu Tos
fangde 72.88+10.27 1 lunguitlaldSuenuay
72.15+11.16 Ulunauitldduen dlua)dudihe
wands (Fasar 59.23 lunduitlildfueuas
Sawar 53.85 lunguitldSuen) Tasfiszaznmms
Fhilsaunvmu 182.85+98.31 iau lungudlaild
Susuay 182.12+97.64 Liaulunduiilésuen
dulvgflaadszidin Taalsahmiinuanniiga
#a Tsnanudulafings (3osas 74.62 Tunguitlild
Suen wazdosay 72.31 Tunquiilduen) wasfima
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1#ensmnga ACEIs/ARBs Mn#ign (5a8as 87.69
lunguilailasuenuasiosaz 89.23 lunguiilasu
1) §IUMS 1 FNanthma LEBa WU HANNLANEN
uAD 81NN sulfonylurea (5088z 47.69 lungud
lildsveuasiosasr 20.77 lunguitlasuen
p<0.001) NN thiazolidinediones (5088 34.62
lungunlilasuenuazdosas 23.08 lungunlasuen
p=0.040) Eﬂﬂ&j&l dipeptidyl peptidase-4 inhibitors
(DPP-4 inhibitors) (5a&as 3.85 Tunguilailasuen
wazdoeaz 33.85 luNguNlasue p<0.001) uas
U . . 4 J d' M Yo
ngal insulin (50882 40.00 Tunguinlildsueuas
k4 J d' L s
Sewar 20.77 lunguillasuen p=0.001)
v A & Yy 1w = a wa
Foyanugudu q laun duanndn uazuaUjua

MINugIu wu menuaulaie mszauihmalu-
1da0 a05IMINIaadle wazMmasegIuYeay UPCR

[

P o X vy
MIFNN 1 ﬂa}dawuﬁ’]u"ﬂ'ﬂ\‘l gilae

bl u

snsmagasngulaiuandeiuasiiiadhdnmeada
anciudadiuunsd UPCR iianuuandaiuagg
Ntladany (p<0.001) Fauaaslumad 1

HOAWSYBIEINGHN SGLT-2 inhibitors #8d0T)
M35n589284le (eGFR) wazUSanalusiuludaamy
(UPCR)

dmTuHeuRIEINGY SGLT-2 inhibitors GBANT
manseswasla (eGFR) wud naumsldenuasna
msl#en 1 T dinde eGFR Basngusnadaniaas
naulifenuuandny uanauiudaya 2 U wuh
dnds eGFR Tunguitldsueniidngant Taglunga
ilailéSuenidiiy 35.74414.18 mL/min/1.73
m’ TusnusiinguiildSuaniandy 40.26+21.08
mL/min/1.73 m® (95% CI (-8.91) - (-0.13),
p=0.043) faudaslunnd 1

RHT ngunlailasuen (n=130) nguildsuen (n=130) p-value

Huu (Gaay) Hunu (Gegay)

8¢ (V) MeantSD 72.88+10.27 72.15+11.16 0.579"
LW 0.767 c
Fiakd] 53 (40.77) 60 (46.15)
YN 77 (59.23) 70 (53.85)
agianame (BMI) 0.940°
<18.5 kg/m’ 4 (3.08) 5 (3.85)
18.6-22.9 kg/m’ 29 (22.31) 27 (20.77)
>23.0 kg/m’ 97 (74.62) 98 (78.38)
(RRLLSD 26.56+5.11 26.79+5.18 0.720°
szﬂmm'ﬁ'tﬂmmmm G 0.688°
<120 39 (30.00) 42 (32.31)
>120 91 (70.00) 88 (67.69)
(RRLLSD 182.85+98.31 182.12+97.64 0.952°
Tsauszdon
Tsnanuaulaings 97 (74.62) 94 (72.31) 0.673°
Tsalzuludaniaund 72 (55.38) 68 (52.31) 0.619°
Tsame 40 (30.77) 43 (33.08) 0.690°
51@6‘] 27 (20.77) 29 (22.31) 0.763°
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v
~

d' U Y 1
$19199 1 wagawumuwamﬂm ()

bl U

Toya néuﬁlﬂlﬁ%um (n=130) nzjuﬁlﬁ%’um (n=130) p-value
Huu Gogay) Huu (Geeay)
zj‘uuqvﬁf 4 (3.08) 3 (2.31) 1.000"
tanaNNaulaia

ACEIs/ARBs 114 (87.69) 116 (89.23) 0.698°

Beta-Blocker 21 (16.15) 17 (13.08) 0.483°

CCBs 94 (72.31) 99 (76.15) 0.478°

Diuretics 9 (6.92) 6 (4.62) 0.425°

Alpha-Blocker 17 (13.08) 13 (10.00) 0.437°

Spironolactone 12 (9.23) 9 (6.92) 0.495°

Hydralazine 19 (14.62) 20 (15.38) 0.862°
maﬂizﬁuﬁﬁmaﬁlutﬁa@

Metformin 16 (12.31) 14 (10.77) 0.698°

Sulfonylurea 62 (47.69) 27 (20.77) <0.001°

Thiazolidinediones 45 (34.62) 30 (23.08) 0.040°

DPP-4 inhibitors 5 (3.85) 44 (33.85) <0.001°

Insulin 52 (40.00) 27 (20.77) 0.001°¢
@ Systolic BP (mmHg), Mean+SD 134.20+19.29 133.18+14.98 0.633°
@1 Diastolic BP (mmHg), Mean+SD 75.33+11.31 74.91+9.62 0.746°
FBS (mg/dL), Mean+SD 146.92+50.53 145.68+50.22 0.843°
Hemoglobin A1C (HbA1C, %) 0.213¢

<7.0 31 (23.85) 43 (33.08)

7.0 - 7.9 29 (30.00) 40 (30.77)

8.0 - 8.9 30 (23.08) 28 (21.54)

>9.0 30 (23.08) 19 (14.62)

LﬂﬁlﬂiSD 7.93+£1.70 7.71+£1.73 0.297°
Creatinine (mg/dL), Median=IQR 1.48+0.88 1.46+0.71 0.980°
Estimated Glomerular Filtration Rate (eGFR) 0.691°

<30 mL/min/1.73 m? 37 (28.46) 31 (23.85)

30 - 59 mL/min/1.73 m® 75 (57.69) 79 (60.77)

> 60 mL/min/1.73 m’ 18 (13.85) 20 (15.38)

Median+IQR 42.68+26.07 39.38+20.65 0.610"
Urine Protein Creatinine Ratio (UPCR) < 0.001°

0.15-0.49 mg/mg 53 (40.77) 14 (10.77)

>0.50 mg/mg 77 (59.23) 116 (89.23)

Median+IQR 1.36+1.63 1.36+2.46 0.086"

a=Independent T-test, b=Mann-Whitney U test, c=Chi-square test , d=Fisher exact test
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AA 1 1Wieud eGFR szninngaililasuenuazndaiilasuen o danaisne )

70

T 60
m P = 0.669 P = 0.249 P = 0.043
~—
= 50 a3.91
= 41.05
£ 40.26
=
£ \
(.
(O]
2 a42.82
§ 30 38.42
U
2 35.74
20
Baseline 1 2

szazan @)

e CONtrol gr.

dmSUNeuREINgH SGLT-2 inhibitors GiauIanm
Tsuludaaniz (UPCR) wuh daumsiiudays
uazvaanudaya 1 1 Aade UPCR 2aangueiagng
g.li 1 1 1 o 1 [ < 4 =
mdaengulaifianuuandnny udnauiuiaye 2 U
wud Aade UPCR Tunguilasueniiandindy Tag
lunguinlilasuenfiainnu 2.98+2.56 mg/mg Ty
NN LASUENTAIAY 2.23+1.87 mg/mg
(95% CI 0.20 — 1.30, p=0.008) AILLFAI UMW
i
M2

HOAWSYBIEINGY SGLT-2 inhibitors #BNITAN
1hun hmadedy hmaluionzaeaaomsuas

i [Ntervention Gr.

anuaulaiin
dmIuneuRIENNgy SGLT-2 inhibitors Gan3
anihvin hanadzan 1hma ludanuuzanaIs
[ a 1 < k4 v oo 4 =
wazaNNeUlalio nownudays vewnudeays 1 U
[ < 4 = v J ‘:: v v r-:: ]
wazvaunudays 2 U wud mwdeseninnguila
Y J t-:: Yo 1 1 |l T
lasuenuaznanilasuen wud druluglafion-
UANANAUBENT T AUNNEDH AT LUMTIN
2 aniuA HbALC wawfivdays 2 U Fawud lu
J ‘d' ) Yo = 1 "W ‘:: U
nauililasuendidmnu 7.70+1.63 Tuanziinga
Nlasueniennu 7.12+2.51 (95% CI1 0.06-1.09,
p=0.029) AIUFAlUMNN 3

i 2 wWisua) UPCR sewinnguiililasuanuasngaiilasuen a daanaisng g

a
P = 0.008

— 2.98
& 3 P = 0.086 P=0274
E
= - 1.78 1.96
) 2.23 —~

1.76 1.78

1
Baseline 1 2

szaziian (@)

e Control gr.

= |NTtervention Gr.
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5191 2 wWiauisu eGFR, UPCR, BMI, BP, FBS waz HbA1C °Iu°zh\1fiamﬁmi”aya, wa“'uﬁu“zi"aaja 1Y uaz 21

\J 1 d. 1) Yo J d‘ v
szwinnguiililasuauaznguiilasuan

s nziuﬁlﬁlé’%’um (n=130) ﬂéuﬁlﬁ%’um (n=130) 95% CI p-value
Mean+=SD Mean+SD

eGFR (mL/min/1.73 m2) Baseline 42.82+18.11 43.91+22.89 -6.13, 3.95 0.669°
Year 1 38.42+14.73 41.05+21.04 -7.03, 1.83 0.249°

Year 2 35.74+14.18 40.26+21.08 -8.91, -0.13 0.043°

UPCR (mg/mg) Baseline 1.78+1.31 1.76+1.75 -0.35, 0.40 0.086"
Year 1 1.96+1.80 1.78+1.18 -0.26, 0.62 0.274°

Year 2 2.98+2.56 2.23+1.87 0.20, 1.30 0.008"

Body Mass Index (kg/m2)  Baseline 26.56+5.10 26.79+5.18 -1.48,1.03 0.720°
Year 1 27.07+5.14 26.31+5.04 -0.48, 2.00 0.230"

Year 2 27.01+5.21 25.72+5.15 0.02, 2.55 0.046"

Systolic BP (mmHg) Baseline 134.204+19.30 133.18+14.98 -3.20, 5.24 0.633"
Year 1 129.08+22.00 130.55+12.72 -5.86, 2.92 0.510°

Year 2 129.71+25.73 129.48+16.76 -4.87, 5.73 0.873"

Diastolic BP (mmHg) Baseline 75.33+11.31 74.91+9.62 -2.14, 2.99 0.746"
Year 1 75.29+12.45 74.04+9.70 -1.47, 3.98 0.366"

Year 2 73.04+13.87 71.85+9.50 -1.71, 4.10 0.420"

FBS (mg/dL) Baseline 146.92+50.53 145.68+50.22  -11.07, 13.54  0.843"
Year 1 144.19+50.75 143.52+44.84 -11.02, 12.37 0.909°

Year 2 139.17+47.23 133.44+40.88 -5.06, 16.52 0.296"

HbA1C (%) Baseline 7.93+1.80 7.71+1.73 -0.20, 0.64 0.297*
Year 1 7.70+1.94 7.39+1.47 -0.11, 0.74 0.154"

Year 2 7.70+1.63 7.12+2.51 0.06, 1.09 0.029°

a=Independent T-test, b= Mann-Whitney U test

i 3 Wisua) HbA1C sewinnguiibilasusuasngailasuen a dranandieg

o
P = 0.297

793 7.7 7.7

Mean HbAIC (%)
~
N
/

Baseline 1 2

szazan (@)

et CONtrol gr. e INtervention Gr.
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dsumslenzvingudas muANUIURDUEY
¢ (WU UNMINBUAUBIYPIEINGN SGLT-2
inhibitors Tl 2 Tun3a0a9w89 UPCR 910 baseline
wuh iautsmuszaznanBunvmulunguidu
WA vianniu 120 @eu nguiildsu
SGLT-2 inhibitors 3iM380a4229 UPCR 3nAIINGH
AlailaSuen (0.00 Waz -0.93 me/g, p=0.010) Lid
wieNAaFENIaMENYT MIanadwae UPCR il
anuuandiuluynnguges ieutema HbA1C

wuh lundugesiifl HA1C 7.0-7.9% nquilldsu
SGLT-2 inhibitors #NM3aaas2ad UPCR ¥10N7)
ﬂéﬂﬂﬂlﬁ%’ﬁiﬂ (-0.03 Uay -1.22 mg/g, p=0.022)
Wiautemy eGFR wWuh m3sanaswas UPCR Laidi
anuuandefulunnngudes uaziawiaany
@) Baseline UPCR WU ﬂéuﬂaﬂﬁﬁﬁﬁ Baseline
UPCR 2500 mg/g lunduiild3u SGLT-2 inhibitors
fimsanaswas UPCR annniinguitlaild3uen (0.50
ee -0.82 mg/g, p<0.001) (mi’mﬁ 3)

i a '3 ' i H
mswﬁ 3 NFIAIISHNITAAINYDIAT urine protein—to—creatinine ratio (UPCR) ™ ?J'?I 2 97N baseline Iﬂﬂtlﬂﬂ

QR EETOREY sz UuuInIY @1 BMI, HbA1C, eGFR Wag baseline UPCR

ouds nguilailasuen (n=130) nguiilasuen (n=130) p-value®
UM Change in UPCR (mg/mg)* UM Change in UPCR (mg/mg)*

srazna vy (WHauw)

<120 42 -0.77 (-1.90, 0.24) 39 -0.6  (-2.9,0.46) 0.932

>120 88 0 (-0.28,0.84) 91 -0.93 (-2.95, 0.60) 0.01
Body Mass Index (kg/m®)

<18.5 5 -0.06 (-0.36, 0.00) 4 0.1 (-0.89, 0.65) 0.806

18.5-22.9 27 -0.01 (-1.94, 1.26) 29 -1.12 (-2.95,0.73) 0.234

>23.0 98 -0.21 (-1.71, 0.65) 97 -0.87 (-2.90, 0.39) 0.063
HbA1C (%)

<7.0 43 -0.47 (-3.02, 1.06) 31 -1.53 (-3.92, 0.59) 0.285

7.0-7.9 40 -0.03 (-1.76,1.76) 39 -1.22 (-3.05, 0.14) 0.022

8.0-8.9 28 -0.01 (-1.30, 0.88) 30 -0.79 (-2.81, 0.73) 0.228

>9.0 19 -0.28 (-1.38, 0.08) 30 -0.33 (-1.40, 0.50) 0.951
eGFR (mL/min/1.73 m*)

<30 31 0 (-1.25,1.11) 37 -0.5 (-1.40, 0.87) 0.671

30-59 79 -0.28 (-1.94, 0.70) 75 -1.12 (-3.26, 0.39) 0.053

>60 20 -0.51 (-1.42,0.78) 18 -1.38 (-3.89, -0.33) 0.144
UPCR (mg/mg)

0.15-0.49 53 -0.73 (-2.94, -0.01) 14 -2.79 (-2.94, -0.01) 0.734

>0.50 77 0.5 (-1.38,1.83) 116 -0.82 (-2.78, 0.64) <0.001
W16 : UPCR = urine protein-to-creatinine ratio, a = Median (g25, q75), b = Mann-Whitney U test
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a 4
AU
= g < = a A 1
mMsAnmilldumsdnmuszdnimwuasengs
SGLT-2 inhibitors lugthatunnuzdion 2 niilsa-
lanaEasininee aguazaimsrzasaNNEoN
204l WU NguEIBENNI 2 nguianwaz lUN
Taiuaneenu andudadruviuararanasnien
UPCR 0.15-0.49 mg/mg kazNguniaanng 0.50
mg/mg @IUMILIENTINNUN e NuLandeny
peeliednneane laadinslden ACEIs/ARBs
NN lunsaaenay auwuINnFU uat?
k4 = % = 1 Vv (9,12) v 1 1
ANEATINUMSANINBUNTN gn U ludINYD9
v g’ =~ 1 = 4 1
msldenamhanaludan wud Imsldenngn Sul-
fonylurea, Thiazolidinediones, DPP-4 inhibitors, L%
#1nQN insulin ﬁu,mﬂ@iwﬁ'uizwiwmiuﬂé'%um
SGLT-2 inhibitors wasngnilaildsuen SGLT-2
inhibitors M9HIALHBARNNNENTM ISR e
l:! 1 = a o % = Q(g) d! 1
FIANDINMSANNVDIM AT SHNATAS FIwun
lunguiilasuen SGLT-2 inhibitors Huwalinlums
k4 2’ = d' 1 1 c: ) Yo
Henamhaalwdaanananingunbilasuen uaz
1 % ] = gd ﬂ' \ = ﬁ'
nanmadgnlumsdnmiiiiagnganinmsdnmau
d‘ o 1 v g 1 v (9712)
NN uUNTNUADUINNNIA
HaaWseuMITzaamtdaNsalawud Tungu
Nl@5uenngn SGLT-2 inhibitors AFade eGFR §4
U 1 d' 1) Yo = d’ ] = v o % aa
nngunbilasuenTuiin 2 adwfivesdagmeada
(p=0.043) d§0ARBINUMSANENIVBIMAIT Sau-
ANED Fawuh ngunlasuenngs SGLT-2 inhibi-
tors (Empagliflozin) §@adg eGFR Qﬁﬂ’jﬂﬂé&lﬁlﬂ
165uenluilh 2 adniivadamumeddd (p=0.009)
waEMIANYIVBY Heerspink et al.’” wudl enngy
SGLT-2 inhibitors (Dapagliflozin) §Y%130%£89N19
muiiuluzaslsale Taadnan composite outcome 1@
fedaeaz 44 (p<0.001)
drunadwslunmsanluseululaan: wuh o

aulafianuuandenuadeiitadaynieada

q

U9 1 gaamsanwmsanlusaulnlaanzuaaniaas
n

1 lﬁ‘ g = lﬁ' = 1 d' Yo
(p=0.734) uatladuili 2 sasmsdnmnguilasu
&1 N§N SGLT-2 inhibitors a3nsaaadsmalusiy
Tudaanzlaedreliiadnymeadd (p<0.001) a9
wud lidanadesnumsanmrasmail Seund
NG Fwuh naunlasueIngu SGLT-2 inhibitors
(Empagliflozin) an1350aadaydinludasis
(UACR) loaaual 1 2eamsdnm natianaiiaan
NNNYRABUDIFINTINMIAENNUANENAY lag
Tums@nwwesmail $anAnad® wud gunim
Msdnwiagmdey 57.10+10.40 U luaasiinig
Anwniliiangwde 72.52+10.72 U malidayamsdne
luszmnnslnei sngnnnnd 70 U faludaden
sunusnumsiialdsiusarludaanzd+®
HANSANEITBINUI WNaaNEAMUNTaNIININ
e ludandzan hmaluldonaeanoms uay
anuaulaiia wuh dwlvalifenuuandeiungs
nlllasuen snduihma ludanasay wazauiinig-
PR | & v 2 v o
My o UM 2 299MsNudons WMapaAaeIiums
AnueN Vasilakou wazamz"® 81 Empagliflozin
anseanthuinlasesas 2.4 wAANINMIANE
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In managing chronic kidney disease patients, it is recommended to consider using SGLT-2 inhibitors
with the aim of reducing urinary protein levels and slowing kidney disease progression in diabetic patients
with chronic kidney disease. SGLT-2 inhibitors are a new class of drugs that can reduce urinary albumin
levels and slow kidney disease progression, but most studies have been conducted in foreign countries.
This research had objective of investigating the effects of SGLT-2 inhibitors on estimated glomerular
filtration rate (eGFR) and urinary protein-to-creatinine ratio (UPCR) in patients with type 2 diabetes
mellitus with chronic kidney disease, with the aim to compare the effects of SGLT-2 inhibitors on
estimated glomerular filtration rate (¢GFR) and urinary protein-to-creatinine ratio (UPCR) in patients
with type 2 diabetes mellitus and chronic kidney disease with eGFR between 20 and 59 mL/min/1.73
m®. Data including baseline demographics, laboratory findings, and prescriptions, were collected from
electronic medical records of Somdejphrajaotaksinmaharaj Hospital from January 2022 to December
2024. Statistical analyses were performed using Chi-square or Independent t-tests. The results found
the study involved 260 patients divided into two groups: one receiving SGLT-2 inhibitors and the other
not, with 130 individuals in each group. The findings at the end of the study revealed that the average
eGFR in the group receiving SGLT-2 inhibitors was significantly higher than that in the group not
receiving the inhibitors (40.26+21.08 mL/min/1.73 m? vs. 35.74+14.18 mL/min/1.73 m?,
p<=0.05). Similarly, the average UPCR in the group receiving SGLT-2 inhibitors was significantly lower
than that in the group not receiving SGLT-2 inhibitors (2.23+1.87 mg/mg vs. 2.98+2.56 mg/mg,
p<0.05). In patients with type 2 diabetes and chronic kidney disease, continuous treatment with SGLT-2
inhibitors for at least two years was associated with a significant slowing of kidney disease progression

and a reduction in urinary protein levels.

sodium-glucose cotransporter 2 inhibitor (SGLT-2 inhibitors); diabetic kidney disease; slow

progressive of kidney disease
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Abstract:

Desired Outcomes Under the Development of Regional Health Areas 1 - 12

Kasamsan Chaisil, B.P.H. (Public Health), M.A. (Sociology of development); Wilailuk Ruangrat-
tanatrai, B.N.S., M.S. (Community Medicine), Ph.D. (Health Research and Management)

Strategy and Planning Division Office of the Permanent Secretary, Ministry of Public Health, Thailand
Journal of Health Science of Thailand 2026;35(3):498-511.

Corresponding author: Kasamsan Chaisil, Email: chaisil@hotmail.com

This mixed-methods survey research aimed to examine the desired outcomes of the development
of Regional Health Areas 1 - 12, focusing on emergency and emerging disease management, chronic
disease care, and elderly care; to compare desired outcomes before and after the implementation of
Regional Health Areas; and to identify management factors influencing these desired outcomes. The
study was conducted between June 2024 and March 2025 and consisted of two phases. The first phase
employed qualitative research to identify variables for the quantitative phase. Data were collected through
focus group discussions with heads of divisions and strategic and information personnel from Regional
Health Areas 1 - 12, with four participants from each area, totaling 48 persons. Qualitative data were
analyzed using content analysis. The second phase involved quantitative research to assess outcomes in
accordance with the study objectives. The sample consisted of 256 executives from healthcare service
units across Regional Health Areas 1 - 12, selected through multistage sampling. Data were analyzed
using descriptive statistics and inferential statistics, including paired sample t-tests, chi-square tests, and
multiple regression analysis, with a statistical significance level set at 0.05. Qualitative findings indicated
that management factors influencing quality service delivery (independent variables) and the desired
outcomes of Regional Health Area development (dependent variables) comprised components and
indicators consistent with the literature review. Quantitative results revealed that post-development
desired outcomes were at a high level (74.7%), and post-development outcomes were significant-
ly higher than pre-development outcomes at the 0.01 level, with improvements observed across all
dimensions. Furthermore, management factors related to health information systems and health technology
demonstrated a significant positive influence on desired outcomes at the 0.01 level, explaining 54.4% of
the variance. Therefore, it is necessary to develop operational guidelines based on the desired outcomes
of the three areas of Regional Health Area development, in order to achieve sustainable healthcare
services for the public and to focus on strengthening management, with priority given to the development of

information systems and health technology.

Keywords: health outcome; regional health; health system
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Abstract:

Training Curriculum Development on Chemical Application Maintenance and Spray Equipment

Standards Evaluation for Dengue Mosquito Control Personnel Based on Active Learning

Pranatthapong Kabkrathok, Ph.D. (Pharmaceutical Chemistry and Phytochemistry)*; Itsarate
Sawangjaeng, M.P.H. (Epidemiology)**; Nitiphat Thammakote, B.P.H. (Public Health) **; Vipaporn
Tonphukhiaw, M.Sc. (Entomology)**; Sasithon Phansombat, B.Sc. (Agriculture)**; Kullachon
Pattaraphokanon, B.Sc. (Agriculture)**; Thanade Nonsrirach, M.Sc. (Biology)**

* Sirindhorn College of Public Health Phitsanulok, Faculty of Public Health and Allied Health Sciences,

Praboromarajchanok Institute, Ministry of Public Health; ** The Office of Disease Prevention and Control

7 Khon Kaen, Department of Disease Control, Ministry of Public Health, Thailand
Journal of Health Science of Thailand 2026;35(3):512-23.
Corresponding author: Pranatthapong Kabkrathok, Email: pranatthapong.ka@scphpl.ac.th

The purposes of this research were to: (1) study a needs assessment for curriculum development, (2)
develop a training curriculum on the training on chemical application maintenance and spray equipment
standards evaluation for dengue mosquito control personnel, and (3 ) evaluate the effectiveness of the developed
curriculum. A mixed-method research and development design was combined both qualitative and
quantitative statistics. The research instruments included: (1) a focus group interview with 8 purposively
selected participants to analyze and determine the curriculum content, (2) pre- and post-training
knowledge tests on a 3-day training program involving 50 participants, which integrated lectures and
practices, and (3) a satisfaction survey on the training curriculum. Data were analyzed by frequency,
percentage, mean, standard deviation, and paired sample t-test. The research findings were as follows:
(1) the personnel lacked skills in maintaining chemical spray equipment, had limited knowledge of
insecticides, and needed practical training in both chemical preparation and equipment operation, (2) a
five—unit curriculum was developed covering: (2.1) mosquito-borne diseases and general knowledge of
Aedes mosquitoes, (2.2) prevention and control of mosquito-borne diseases, (2.3) operation of thermal
fogging, (2.4) operation of Ultra Low Volume or ULV, and (2.5) basic standard evaluation of chemical
spray equipment. (3) The post-training knowledge scores were significantly higher than pre-training
scores at the 0.01 level. Participants reported very high overall satisfaction with the training (mean=4.62,
SD=0.51). The curriculum was also certified by the Department of Disease Control as a standard product
for disease surveillance, prevention, and control. In conclusion, the developed training curriculum
effectively enhanced the knowledge and skills of dengue mosquito control personnel. Continuous monitoring

and evaluation were recommended to ensure long-term effectiveness in practice.

Keywords: curriculum development; chemical spray equipment; dengue mosquito control; active learning
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e opt-out

o USMINUFIUATUAIU

e hybrid cloud
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data)

fio7 3 ﬁssmﬁmaﬁ'agauazﬂg]wmﬂﬁLﬁ'm‘zi”m

1. WiENBUYAIAFUMWAING (digital health act)
annndussdulumsanngranagun w@ans
Wumsiawz lssnnnsznaiynaduasesdiaye
duuana (PDPA) Hrauranihenuiulduaces
liasauaguusunidamaiiauazannsaulmzes
Foyagumuldanasudiu

2. MItamambanudassiugunwiina

(independent digital health Agency) FataunlHInA

v
a o

NANIDETE YIDAMULNITNNITNAINTLAUTIANK

2

I A& Y Ao W
anutlunanmaulawe wahmunihnmnugua
N33 (regulator) UazUITEAUNUTEVIINYIUIENY
& o PR
iatlasnunadselaminudou

3. NYUNEABIFUIBIENSANNTWAIDITRYE
yavUsznsuadtaay wiamhiduuy “anu-
HU8NULUUNSIN” (dynamic consent) N lHLNa 1
Usznguanmnsodamsanslumslidayavasauiive
M350 a3 lawuuiSealny (real-time)?

2.2 waMIeNABUSInaLuUFa U Nl
Yo (Aumudivesrezn)

NIMIUATERHANTNTINNNETEIDIYNITD

v L o’t#' v v 1 = v o v 1
sou IvnaansNdonnassnuatNiitadae laauwus
< aa v
Wi 3 86 Usenauans

1. §@ssIMAVIRTBNAAENYVANENAEITBY
& aad] vo o W 5
Wudianlasuazuuuanudangelunnisziau
uanmipNNMILITaMIvanwzBUAAFuAIN-

Y

AU JiFemadaiui wesnayaagunIn-

kA4
CX v

ANY AUUU mmumumnmwmLﬁ)umﬂ’mumﬂﬁ

Re D)

"
ayaNAunl (secondary use) LWBFUFINUIANTIN
(HanTeNU 4.3) wasmsinsufiulaseadims
MAUQUAlAEINAT “ANENITNNITTVNINAIN -
Wi @” NdavAsznaUNNEIEMATIU (ANN-
Wuldle 4.4 wansenu 4.1)
aa v A = &
2. ddlaseadnugiunazinalulad Uszioun

@enmylienudayuaznesninanssnugenan

eXe

fa msasnuuazenszaulasiadeiugiunae
iiemsuana/agudioyagqunm (national HIE) 19
EOESMNUATUIEENEMN (NANTENU 4.4) NN
¢he mathdulFinaspumsitenlesdoya (uHLT
FHIR) BENATNA AUNNANAEIU (HONTENU 4.1)
3. AATEUUUINISUaENISLENAvY Ry lEu

v v S Ao Y v A
NL‘ZfEl’J‘ZﬁiIJNBQT]‘IJ?%L@HVW]']VLGN’]EILLG$ENNE\GW’]B N9

o

e

USudgadszaunmsalfldnu (UX/U1) lagmniey
divsudgeorguasyiinnusauioiudivavay
(enuduldle 4.5) wazmsadeszuuiinadnsy
UNWAIU (developer ecosystem) KIUMILUA API 1ite
TARamMsApeaaUInNTIN (NaNTENU 4.2)

Towagd womsdnwideUSnadlifuiamsd
FALERAUD QL?}mmmﬂﬁ’m’]mi’lé’fmuﬁ’ums’smmgm
MUNYVANBUAZEITINA LT UBUAULSN MNaE
masatalassadeiugiumamaluladnnuas uas
Hhanessudendu deufiasdasaaligmanann
u'%msﬁwmﬂmmLLazLﬂuﬁmsﬁ’u@%munﬂmju
EAZBIAMUM TN 2

2.3. HAMIINAUANNEIAY (action priority
martrix )

PNMINATLARANTINSIAUANNEIALY action
priority matrix 10g15uH1INFUIMNG (roadmap) ii
Farudmsumsnannssuuiuiingunwdiannse-
indauyana loawiaUsziaue g aandlu 4 ngu
mumauanudanlumsaniiums laud

1. ﬂ&juuTﬂuwslﬁﬂaiLéqﬁwLﬁunws (quick wins)
Hungumssssduiiienaniululdgelumaudnd
WAZENNITOFIINANIENUIENUIN LG aE19N 19N
dszfuddglunguiljuduldinsnenngu
SEAUM LGUA MISINANAUNYNANBNTE NI R
JUNWATT MITAAIAMENTINNTTININAINA -
WY@ LLazmsamu’[mqa%nﬁugmszwu,anuJ?;ﬂu
diy0quMW (national HIE) UanaNiifasadems

532

Journal of Health Science of Thailand 2026 Vol. 35 No. 3



msw“'mmsxuuﬁ'uﬁnqwmwﬁlfa‘nmaﬁmfémqﬂﬂawmﬂssmﬂlm W.A. 2568

= = v P [ LY o [ v
HITNN 2 NAASLUUIRIYUISTIULUSILUUND mgmﬂixmuwmmmuuﬂ MINAIIN Lﬂulﬂlﬂ LLASHANISNU

Uszthunann anutulule  wansenu
Mean (SD)  Mean (SD)

NAszuvUIMsuasmsndemagldiu

1. msﬁmm‘[u@au%msﬁm%’u @ﬂaﬂkﬂlﬂﬁﬂdaéa%’q (NCDs) Tagmne 4.2 (1.1) 3.9 (1.0)

2. msgsmmﬁm&aﬁ@ﬂma%w%u (PGHD) Mngunsalainld (wearables) uaz 4.3(0.9) 3.8 (0.8)
waUwatedugMIWENAY “unanIan”

3. MIVENLYBUWAUINNTYBY “Unansan” ’lﬁﬂsamquu%msﬁmqwmw%m (u 3.8 (1.0) 3.6 (1.0)
MsUsEEHUAUEY NMSUININEUNININED)

4. MsadNsEULinASMSULNWAIL (developer ecosystem) WIUMSLUA API 4.4 (1.0) 4.2(1.0)
mel@nsau sandbox tialiinNANMEUDN DURAINRBEASZUL MaNSN”

5. m3Usulgadssaumsalildnu (UX/UD) Taamilsdedlanunguea g 4.5 (0.9) 4.2 (1.0)
Toawmmegearguazgianusauiomuaivatias

finlaseaseiuguuazmalulad

1. msamuu,azﬂﬂizﬁniﬂsqa%fwﬁuﬁmﬂaw Lﬁaﬂﬁuamﬂﬁ'ﬂuﬁ'agaqﬂmw (national HIE) 4.4 (1.0) 4.4 (1.0)
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W1 (developer ecosystem) Lﬁaaﬁuagums
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4 1y [ v l.') ) = 4
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q

v Y o
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anuiululdsuasiszsiivilimanssnudly
vsundaquu laun msysanmsdayaangunsal
awld (wearables) NMF2ENBUINIIIUFUNINAG
msUszgndldmaluladudenuu (blockchain) uaz
mswanszuuuimaamenaulsalifadaiass
(NCDs) %qawﬁmmaamsduﬁumw%awumu
AMNANAENASS
4. ngNOULESN (fill-ins) Wunguulaus
Afenuiululdgeudadiuwanssnue 29a1n
masziivlusauil liwulssifumswannladign
Jnaglungnainan
Tagagunamsiaaauanuddgazriaulii
1 famamstuedaounTaunegumndanalusses
usn mslihuinadadinfidundu Quick Wins
1o nIzNISLNEENANNTALRUNNNY NI LAY
T,ﬂsqa%wﬁyugm (HIE) Lﬁatﬂuuﬂuﬂawﬁm‘”ﬁy o
flal#nalndsnanluatuayuanudiZanasnda
Major Projects a8 staaulginasgiudayalusses
daly Neazdaadinaai 3
AatauauuzFaulaungmusIauaN NI Ay
PNMIIATIEN action priority matrix 1413 IS IN!
datauaunsiulevamumauanudaglums

aaNd 3 MsIeaIauaNNE ANl

. = Yo &
Ailiumslaasil

1. uwuszeziseau (malu 1 1)

] L4 k4 a b4

dviumsundamalassadalaseainauay

P v 4 dgqu o

nQrIng taadsneNueNuliuiUssmauaze Ly
UIN3

1.1 MNUNYUINBLAZEITNIAUID LHNTANMITINAY
AMZINNULNBENTN “WIeYULAAFUNMWATNG”
(digital health act) lagssyzaulansladeya
naﬂ{l‘ﬁ (secondary use of data) LWBNIFINBUAE
aorsaszlemiagtalay d0aaasenuNIAIFIU
MIANATBNLBYATLAUAING

1.2 grumsmiugua taualiinny “ans-
NIINMIFUMWAINaURG” meladinuen-
Ssuuasidlumsmies wevhwinnmwueulaws
N8 (national health data strategy) tazUszaiunu
INNITNTNBENNLDNNN

1.3 @UNITBANULUVUINIS (service design)
anssaulssaumsaiilFnu (UX/UD) yasunaanasy
NHBNFBN EIUNTEUIUMININEIUTINAUNGN -
dhuinevainvanazieis leamwisngnggeewie
TWaanndaanunizdiangaly wasanssnues
YAINITNMNMSUNNENTHIU

ngnulawne

Useidudhan

Quick wins (AN Pululdge-nansznugs)

Major projects (Anaululaen-uansznugs)

MILNHANAUNYINENTENBUY UM NAING
ﬂﬁ%’)’mé’?ﬂﬂmznsiunﬁ&!ﬂmwﬁﬁﬁaumma
msamu‘[mm%nﬁugm national HIE
M3UTulse UX/UT dmsueigeens

@

M5aNszUUinAHMSULNWAIL (developer ecosystem)

mstaauldnasgrunsisenlesdays (HL7 FHIR, TMT)

PENANNNUNNMATIUUNUMT “FaTN”

Thankless tasks (AN¥TulUlaM-wansenum) « Mmsysanmsdeyanngunsaldinld (wearables)

o MIYENBUIMINUFYNININ
o MslEmalulatiudaniay (blockchain)
o MsNaINsEULUSMsamzlsalifadaisase (NCDs)

Fill-ins (anandululage-sansznuen)

lifivszauwannlangninaglunguil
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1.4 suulensmsaans: dndiumsauanu-
dnlauddszmauieduTumamslianudusay
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anufiuganiidhshauasiamy Lﬁaﬁmsmﬁwﬁiu
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2. WHUsEELNaN (1-3 U)
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NIENTNEFIIUFUANNUA AN HL7 FHIR™
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audszanamanUssiugumuuaziiunasinasyuly
mssagesanesuUBmsaLmAYass
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Ja5al
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mauhdaimsiifamumn Faulens 30 11 Sawn
nad” ldnaredudidel fAzend dndvnl
msUfsulassadeiugudoyagunmnweaslsana
Wunsziseau lesiissuutuiingumwdidnnsaiind
duyaaa (PHR) flunalavdnlumsdenlasiaya
wazlvighnaunlssmmu
mMsdnwszuutuiingumwdiannssindaiu-
yaea (PHR) 2adlnatiisunu 9 Usemetuthlu 3
{6 wud euudmsuazmsiings lnefiuwanuwasy
sEeumanlFlueannuiuganuuy Opt-out &9
§0AAABIAUNUITEYBY Greenhalgh® M dea
pudlinuhuumnnldadienad sanens
UszgndlfuaUwaedusnnuualiatnzula (LINE
0A) fadaandaanuNuyde Naanleduy wasan®
fiwuh mslfuwaarasuiivsznsuduine e
anIMszansusruulaagelitedan anulasease
wugruuazmalulad Ingl¥aanduuunannay
(hybrid cloud) LLazﬁﬁé’qﬁwmémmgmuaﬂLﬂﬁlau
2ayaa1na HL7 FHIR logiinsieauldssuuanu-
UaaanNauwuy zero trust MIVANUMIEUTUANIAUNN
#Ina (digital ID) MuaNasPIUANNUaaaN e l7UDs
284 NIST 88NATUNIU MUSTTNALIDUALN VI
Inatisdul#ngvans PDPA iladuasasdayauas
seenulinga Haaandastugmsmansaunn
aanaszaulanyasasdnmsanalan® loadiiums
MelanMsmAuguazaInssNININTIIUGY UBNAIN
msfnmBauisudunguussnena o Ussne la
#HmeiiamsIdwawen (EDFR) wuﬂsmﬁuﬁwﬁmﬁ
msthinaAlnedail
Uszihungninguazsssniuna qﬂaﬁﬂﬁuﬁﬁq
wnnnhimalulad wamsidslidaasuiidanndasdiu
agNdtadAN ﬁaﬁéwﬁmﬁqmmmsﬁmmszuu
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Corresponding author: Pongsadhorn Pokpermdee, Email: pongsadhorn@health.moph.go.th

Abstract: This study aimed to investigate, analyze, and formulate policy recommendations for the sustainable
development of Thailand’s Personal Health Record (PHR) system. The research is situated amidst the
structural challenges of the public health system and the momentum generated by the “30-Baht Health-
care Everywhere” policy. The study was conducted in two primary phases: (1) a comparative analysis of
Thailand’s PHR system against nine leading digital health nations through a literature review and thematic
analysis, categorized into three dimensions: Service Systems and User Access; Infrastructure and
Technology; and Data Governance and Legal Frameworks; and (2) policy research utilizing the Ethno-
graphic Delphi Futures Research (EDFR) method involving 30 Thai experts. Data were analyzed using
content analysis and statistical tools to reach a consensus on critical issues and prioritize development strategies.
The comparative findings indicated that: (1) Regarding Service Systems and User Access, Thailand
demonstrated strength in reaching a broad user base through national platforms but needs to transition
toward a more patient-centric model; (2) in terms of Infrastructure and Technology, the Thai system
possessed a robust foundation with a flexible architecture and international data standards, facilitating
efficient data exchange and scalability for emerging technologies; and (3) Data Governance and Law
was identified as an area requiring urgent improvement, specifically through the enactment of specialized
digital health data exchange legislation and the establishment of an independent, multi-sectoral regulatory
body to ensure transparency and data protection standards. The expert survey further revealed a significant
consensus that “Data Governance and Law” was the most critical dimension for PHR development. All expert
groups reached a clear consensus that the highest priority was the expedited enactment of the “Digital
Health Act,” which was viewed as the essential pillar for unlocking the system’s potential and fostering
trust across all dimensions. Additionally, the research highlights the necessity of concurrently addressing
other key areas, such as enhancing User Experience and User Interface (UX/UI) for inclusivity, investing
in a National Health Information Exchange (HIE), and shifting policy from “promotion” to the “strict

enforcement” of data exchange standards (HL7 FHIR).

Keywords: personal health record; digital health; data governance; MOH Promt digital health platform; digital

health act
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Abstract: The role of community nurses is crucial to the delivery of effective community health services. The
advancement of telemedicine platforms has opened new avenues for improving service provision. This
systematic review aimed to examine and analyze the roles of community nurses in utilizing telemedicine
platforms, as well as the outcomes, challenges, and contextual factors associated with their use. The
findings of this study were intended to inform policy recommendations that support the effective and sus-
tainable implementation of telemedicine in community health settings. A literature search was conducted
for articles published between 2019 and 2024. Of 69 articles initially identified, 13 met the inclusion
criteria based on relevance, methodological rigor, and strength of evidence. These 13 studies were then
analyzed and synthesized. The review found that community nurses primarily used telemedicine platforms
to improve the efficiency of chronic disease monitoring and expand access to health services, particularly
in remote areas with limited resources. Community nurses played key roles in providing health counseling,
monitoring, and care coordination to ensure continuity of care. The use of telemedicine by community
nurses was shown to enhance the quality of health services, improve access, reduce hospital congestion,
and minimize patient travel time and expenses. It also enabled more precise and patient-centered care
planning and fostered greater engagement of patients and their families. These outcomes offer a valuable
foundation for policy formulation, the development of community health systems, and the advancement of
community nursing competencies. However, several limitations and challenges remain, including internet
accessibility in rural areas, workforce readiness to adopt technology, government support, and infrastruc-
ture development. Addressing these factors is essential to optimizing the use of telemedicine platforms in

community healthcare.

Keywords: community nursing; telemedicine;, community health services; systematic review
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Economies of Scale and Economies of Scope of Renal Replacement Therapy in Thailand:

a Scoping Review

Kridsada Chareonrungrueangchai, M.D.*; Natcha Yongphiphatwong, M.Sc.**; Yot Teerawattananon,
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Corresponding author: Kridsada Chareonrungrueangchai, Email: thonsmn@ gmail.com

In 2022, Thailand revised its kidney replacement therapy policy to permit any appropriate method,
shifting from a prior emphasis on peritoneal dialysis as the primary option. This policy changes significantly
improved patient access to Kidney Replacement Therapy (KRT). To optimize service delivery, the unit
cost, economies of scale, and economies of scope for KRT services should be determined. However, a
literature review found no existing studies on this topic. To fill this gap, a scoping review was conducted
to examine the unit cost of KRT in Thailand. Searches of the Thai Journals Online, MEDLINE, and Thai
Digital Collection (TDC) databases identified 10 relevant studies. The review, adjusting costs to 2023
values, revealed that the unit cost of Peritoneal Dialysis (PD) ranged from 1,261 to 1,324 baht, while
the unit cost of Hemodialysis (HD) ranged from 1,237 to 6,130 baht. The analysis suggests that HD
may benefit from economies of scale when serving 50 or more patients, though no conclusions could be
drawn about economies of scope. Additionally, the review highlighted deficiency in quality of unit cost
studies on KRT in Thailand, including a lack of sensitivity analysis, comparison among patient subgroups,
and consideration of indirect costs or resource specification. As a result, current unit cost data are
insufficient for policymaking. Future research should focus on unit cost studies of KRT, especially among

private sector providers, to enhance service efficiency and health system design.
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Abstract: Thailand is entering a fully aged society, accompanied by an increasing burden of mental health
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problems among older adults, particularly stress, depression, and suicide. This academic article aims
to synthesize existing knowledge and analyze risk factors associated with suicide among older adults
in Thailand, encompassing psychological, social, economic, and health-related dimensions. Based on
a comprehensive review of relevant studies and literature, depression, loneliness, bereavement, lack of
social support, and economic insecurity were identified as major factors significantly associated
with suicidal ideation and behaviors among the elderly. The synthesis further revealed an underlying
mechanism linking chronic stress, depressive symptoms, and perceived burdensomeness, which collectively
heightened the risk of suicide among older adults. The article proposes suicide prevention strategies at
four levels: individual, family, community, and national policy, emphasizing the integration of mental
health care, the strengthening of social support networks, and the development of proactive mental health
service systems. Key effective practices identified include proactive screening, active involvement of
family and community networks, reduction of economic inequality, and the systematic development of
suicide-related data and surveillance systems, which together contribute to risk reduction and long-term
improvement in quality of life among older adults. Policy recommendations focus on scaling up successful
interventions, enhancing collaboration among governmental agencies, community organizations, and
health service systems, and promoting sustainable, integrated approaches to suicide prevention within the

Thai sociocultural context.
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