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Abstract

This quasi-experimental study aimed to investigate the effectiveness of a six-stage walking
meditation program on balance performance in older adults. A total of 60 older adults aged 60-79 years
were recruited and assigned to two groups, with 30 participants in each group. Group 1 received a six-stage
walking meditation program combined with a 10-exercise home program, performed for 30 minutes per
day, three times per week. Group 2 participated in the six-stage walking meditation program alone, with
the same frequency and duration. Balance performance during standing up and walking was assessed
using the Timed Up and Go Test (TUG). Balance performance in sitting and standing positions was
evaluated using the Berg Balance Scale (BBS). Functional balance during reaching was assessed using the
Functional Reach Test (FRT). Assessments were conducted at baseline, after 4 weeks, and after 8 weeks of
the training program. Data were analyzed using the Friedman two-way ANOVA and the Wilcoxon signed-
rank test. The results showed that older adults in Group 1 demonstrated statistically significant
improvements in TUG, BBS, and FRT after 4 and 8 weeks of training (p < 0.001). In Group 2, TUG and BBS
scores significantly improved after 4 and 8 weeks of training (p < 0.05), while FRT showed a significant
improvement only after 8 weeks (p < 0.05). Between-group comparisons revealed that both groups
showed statistically significant improvements in TUG, BBS, and FRT after 4 and 8 weeks of training (p <
0.001). This study indicates that a six-stage walking meditation program can improve balance performance
in older adults. Furthermore, when combined with a 10-exercise home-based program, it can further

enhance dynamic balance and help prevent falls among older adults.

Keywords: 6-stage walking meditation, 10-exercise Home program, Fall prevention in older adults
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nstintinfnanu Ussdiuna TudUaniil 4 wae dUni
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2.4 nm3nsevideya

Yoyaannismaaeu TUG BBS ATnlsaziiun
Tasest menadfnglunguuagssninanguaiuaia
Friedman Two-way ANOVA , Wilcoxon signed-rank
test uazn FRT A1nldaziuniiaseyt marada
melunduuagseninngy mead Two-way mixed
ANOVA Wagn1snagdaukuy Bonferroni post hoc
2.5 mafvingansvasnguiingig

n539uilaTunissusessesssunisively
uywdLavi 57/2567 d11inaruaisisugudmia
w3 Tnefisveianiuseshoustiufi 21 wgadneu
2567 feTudl 20 noAAneu 2568 uavenaainsBu

W1sansidelaglasuniseSuieinguszasduay

FupoumsAdunsitouaracuuBugenidisiuns
1As9N5I9Y
3. NAN15IY
IneraadAsAii Ui SAALE NI LR
U 60 AU wuseanidu 2 ngu nquaz 30 AW NEu
i 1 n1seanmainefen1sHnAuaInNTULULY 6
S2zIMAUNITONAIGINELUU Home program 10
11 Usenausig IWArednuiu 8 AU (5e8ay 26.67)
AN ATIUIY 22 AU (FeBaz 73.33) 01gL10d0
70.30+5.94 U wazdaviduianie 21.65+2.14
Alansu/uns® wagnguil 2 nseenidsniediens
HALAUAINTULUU 6 Sraglilesegnufe) Usenaunie
{9018 ABIETIUIU 9 AU (Fouag 30) LWARYS

Y 9

a

Bl
1uau 21 Ay (Govar 70) 01gLadE 70.43:6.28 T 4]

futiiIanY 23.03+2.92 Alansu/wung’

M1999 1 wansnisiSeuiisunaresnisuseiliuanuanansalunmsadaulniae TUG nguil 1 eenmasnie 2

JULUU (n=30) wagngui 2 eanfdsnig 1 jUuuu (n=30) lngl3euiieud TUG Aeulasulusunsuniseaniiega

18 NEUAIDBNMEINTY 4 dUAVLaY 8 AU

Timed Up and Go test Median (IQR)
p-value® p-value® | p-valuec
(TUG) Baseline 4 weeks 8 weeks

ngui 1 Tusunsumseandnga
NIYLUUNTITLAUINNT WUU 6

. .. 12.28(4.17) 12.23(4.58) 11.19(4.37) <0.001*** <0.001*** | <0.001%***
88T TIUNUNITODNNIAINNY
Home program 10 %11
nguil 2 Tusunsumseandnga
N1UNITRALAUIINTULUU 6 12.57(2.75) 12.54(2.30) 12.51(2.77) 0.002** <0.001%** | <0.001***
vy

p-value? 0.079 0.060 0.035*

YV IATELERA Friedman Two-Way ANOVA, Wilcoxon signed-rank test

- pvalue? vnedls MIUSBuisuANULANANY SEiNnoUeanmaINIBLaE NaIaNIaINY 4 dUAR

- pvalue® nuneiis MsUSsuisuANLANAITEWININEURDNANAINNBLAYRaIaNINaINIY 8 dUAW

- pvaluet wnedis MIUSuisuANuLeNASIERINAIeaNiaINY 4 dUavikas 8 dUAi

- p-value? munefis MIUSEUBUANULANAISTENINNGUTN 1 Uagngun 2

- SEAUANUUWANANY WU AYNNEDR *p-value<0.05, **p-value<0.01 waz **p-value <0.001

91M15797 1 MsAnwman1sUsEEiunsMss
Tuvarandunaziduaie TUG atelunqu wuid
oranasiaslunguil 1 Aldsuniseendidsnmesenis
AUAINTUUUU 6 T38% JIUAUNITOONANRINIY Home

program 10 91 wagenaadasiunquil 2 Alasunis

2ONANAINIBAINITAUNNTUUUY 6 TzEZLNEDE
e Snsnssfunrgndusasiiuiiuannd ulasld
nattunisvaaaunie TUG anaslu 4 dUanviuas 8
dUavt egsiltudAn1eana (p<0.05 way p<0.001

ANUAIAU) L BLUSHUMIBURNANISNAZDUA Y TUG



I IUNNGUAZESITAUGHY W INe1deguasIvell Ui 9 atufl 1 iHew unsIAN - e 2569)

Journal of Medicine and Public Health, Ubon Ratchathani University (Vol 9 No.1 January — April 2026)
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anfuLazidufuinni nqud 2 egedidedAgmnis
anm (p=0.035) ﬁﬁﬁuﬁﬁﬁéﬂiﬁj’]ﬂ’]iﬂ@ﬂﬁ’]ﬁﬁﬂﬂfjﬁgﬁ 2
ngu annsatieLfinAuanansalunsmssiIvaEgn

Funaziungly 4 dUanvinay 8 dUnNY waznisesn

o o v

ANFINYAILANSAUNINTULUL 6 T¥oz INAUNITDBN
Aa4n18 Home program 10 11 TNan1snsesivig
anfukaziAulafniiniseeniidsniedignisiiu

INTULUU 6 S28LLNEI0819RE

= = =~ a 1Y % oA o o
M139N 2 LLZ‘WNﬂ']ﬁLﬂiﬂULWﬂUNamaﬁﬂ’ﬁﬂigLNUﬂ'ﬂ’]Na’]ﬁquﬂGLUW']Uﬂqiw'N‘V]'W]']'EJ BBS NN 1 99NN1ENNNY 2

JULUU (n=30) wagngui 2 sanfasnig 1 Uuuu (n=30) lngiIeuiiieus BBS feulaiulusunsuniseanig

18 NNYUAIDBNAEINTY 4 dUAVLaY 8 AU

Berg Balance Scale (BBS) Median (IQR)
p-value? p-value® | p-value®
Baseline 4 weeks 8 weeks
ngui 1 Tusunsumssenrida
NBASENLAUIINTULUY 6
SzezIINAU N159BNMAINTEY 48.00(4.00) 49.00(2.25) 49.00(1.00) <0.001%* | <0.001** | <0.001***
WuUU Home program 10 #1
DONAIRINE
nguil 2 Tusunsumseandnga
NUN1SHALAUIINTULUU 6 48.50(2.00) 49.00(2.00) 50.00(1.00) <0.001*** | <0.001*** | <0.001***
Bt
p-value® 0.031* 0.017* 0.004**

VIR AAsziieeand Friedman Two-Way ANOVA, Wilcoxon signed-rank test

- pvalue el MaUSoufisuanunanassIneueenfaIeLasudteenfaInY 4 et

- p-valueb nunedls MaUssuifiguauuananTEninousan A aINBLa UaIaNMaIN1Y 8 dUa

- pvalues vneds nMsisufisuanunananssyninaviatesnmainie 4 daikag 8 &Uansi

- pvalue? munefia NMSUSEUTBUANULANAITENINNGNN 1 Wagngud 2

- SEAUANULANANEY 1IN A NNEDR *p-value<0.05, **p-value<0.01 wag ***p-value <0.001

RNA999 2 NMafnwransUszdiuAa
annsalunsnssiade BBS aelungu wudn naudl
1 7l#5Un1580nfidIn18@1en151AUIINTULUY 6
seey TINAUNI500NA189N18 Home program 10 1
wagnaui 2 Aildfuniseaniidsmedienisiiuasnsy
WUU 6 Sxezlileasnafen deonaadasdazuuulunis
N3 gouilefiuunniueshedltdfynieadn
TudUnvid 4 uaz 8 (p<0.001) ielSeufiauavuuu

NINAABUMEY BBS 5eniangu wui1 dUnvivl 4 uag

8 nqufl 2 InmsshvaraniulazAufinnnd nau
7i 1 egnafifoddnymeada (p=0.017 uag p=0.004)
ﬁqﬁuﬁqagﬂlﬁdﬂmiaaﬂﬁwé”qmaﬁga 2 NRY @11150
Frefiuanuanunsolunsmssvasduaziunsly
4 FUnninay 8 Ui warn1508NMaINIEAILAIT
WUINTULUU 6 Sreziieangraned THRan1sNses
vaurdanazfulaaniiniseanmdsniesienisiiu
PWATULUU 6 T8 FIUAUN1T89NAE9018 Home

program 10 1
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M19197 3 wananTsiSeuisuRaTaInIIRdaUALdUAIENSBeNilakuY FRT aglundud 1 eanidanie 2

JULUU (n=30) wagngui 2 eanfasnig 1 Uuuu (n=30) lngwIeuiieus FRT feulasulusunsuniseaniga

18 NYUAIRBNMEINTY 4 dUA Ve 8 dUnvi (mean+SD)

Functional Reach Test Mean+SD
p-value® p-value® | p-valuec
(FRT) Baseline 4 weeks 8 weeks
ﬂa"mﬁ 1 Wsupsunsean
AAINIBAITANLAUIINTY
LUU 6 S28¢59UAU N1588N 19.70+3.90 21.53+3.42 23.00+3.30 <0.001%*** <0.001*** | <0.001***
f1dIN18LUU Home
program 10 v@anfaine
ﬂ&juﬁ 2 Tsunsunisesn
A189IN18AISHNLALIINTY 17.00+4.54 17.43+4.38 18.06+4.70 0.103 0.049* 0.016*
ILUU 6 Teee
p-valued 0.017* <0.001%** <0.001%**

VIR Apsziiceans Two-way mixed ANOVA repeated on time, Bonferroni

- pvalue nefis MaUSufiuanuuanaITEnINnaueanNfIaINBLaE UaIaNMEINY 4 dUn

- p-valueb nunefls MalisuiisumuuaneTE o usanAaINIB LA UaIeaNiaINY 8 dUm

- pvalue® vneis MsSsufisumnunanansyninviaesnmainie 4 dUavilay 8 dUai

- pvalue? mneiia NMIUSEUTBUANULANAITENINNGNN 1 Wagngud 2

- SEAUANULANANRY It A VNEDA *p-value<0.05 waz ***p-value <0.001
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orogram 10 Wilinasiensnseivassesiieldfni
N1599NAIAINIYAIUNITAUININTULUU 6 T3EZLNEN

PEANGER

4. anuTena

nanIsAn®) nudn WeviinistaAl TUG BBS
waz FRT fousuiln uaswden1siln 4 uay 8 dUav
nga 1 AllusunTUN1STIN Home program $aifunTs
LA UIINTULUY 6 5888 Tn151U8 suuUasves
Armsdimesie 3 AT uegreddeddynieaa
(p<0.001) luwnugdt nau 2 Allusunsuniseanrids
AMEALAITAUIINTULUY 6 SE% LNuI1aLne §

=]

N9UasULYaIv0IA BBS ATUaE Nl UBd1AYNY

Y '
ol IS

adf (p<0.001) TUG fnswdsuwdasiidduiiornig
Anlalug9dUnsifi 4 wag 8 (p<0.001) wag FRT &
nswasuuaiingy Tuthsamdmindnludaneii
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Abstract

This action research aimed to develop a pharmaceutical care practice and evaluate its outcomes
among patients with type 2 diabetes mellitus at Sangkha Hospital, Surin Province, Thailand. The study was
conducted in three phases. Phase 1 involved a situational analysis to identify problems and development
needs through a multidisciplinary team of 20 healthcare professionals. Phase 2 focused on developing the
pharmaceutical care practice based on the PAOR cycle among 327 purposively selected patients with a six-
month follow-up. Phase 3 evaluated outcomes after implementation. Research instruments included a
retrospective data collection form, a general information questionnaire, a knowledge assessment
questionnaire (CVI = 0.91), a drug-related problems (DRPs) assessment (Hepler & Strand), an adverse drug
reactions (ADRs) assessment (Naranjo’s algorithm), a medication adherence questionnaire (MTB-Thai), and a
pharmaceutical care documentation form. Data were collected from October 1, 2024, to October 31, 2025,
and analyzed using descriptive statistics and the Wilcoxon Signed-Rank Test at a significance level of 0.001.
Phase 1 identified the absence of a clear standard operating procedure (SOP) as the primary issue, along
with the lack of systematic tools for assessing patient knowledge and medication adherence, resulting in
inconsistent identification of DRPs and ADRs and limited continuity of care. In Phase 2, DRPs were identified
in 59.33% of patients. The most common problems were inappropriate drug indication (8.87%) and
inappropriate dosage (7.95%). ADRs occurred in 17.74% of patients, with hypoglycemia being the most
frequent event. In Phase 3, after a six-month follow-up, median knowledge scores increased from 6.00 to
8.00 and adherence scores from 22.00 to 23.00. Significant reductions were also observed in FBS, HbAlc,
LDL, SBP, DBP, and BMI (p < 0.001). In conclusion, the developed pharmaceutical care practice improved
patient knowledge, medication adherence, and clinical outcomes. Integration with multidisciplinary teams

and primary care networks may enhance long-term care for patients with chronic diseases.

Keywords: Pharmaceutical care, Type 2 diabetes mellitus, Medication adherence, Clinical outcomes
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sruiladin (SBP, DBP) wazsvilunanie (BVI) il oUseifiu
UsrdvEamilunseunalsa

- MIUssduNad WSAN LN RN SN AN AT 189
5WUA BuLUassEA UAINS 1S BslsAlUIMIL WAy
Tuilelumslden (adherence) vasrUaes wiumsina
nannmsTifmUS v mMandunssuneyeea Wieustidiy
msUsuiAeumeinssuauamiiddu

- m3agUuaziiauenalialeus TiuTideyana
msAnuisadiethiaueseamzn TSN
nst1dn (PTC) dwiulilugdeyalunmsanuuims

a va

U UR NI wazensye ua anmus Mandunssuly

aa

radnlsasedwely maiunurudeyalreddunoud

wandlugui 1

A1sUTstuAmMENITUNTT

d. = . . o PTC -3189 upan wiivany
TPy 1 UATIUEn AT 'H{H'MT wagnuIu . cw
sy guassn wadwisu

¢ 01 (Adherence, ADR Drug-

related problems)

A o
FEHEN 2 MTWAIUINTZUIUNTT v - -
wase ey andun (FBS,

¢ HbALC, LDL, SBP, DBF,

P
1) mmgmmnﬂmm‘nn‘m

BMD
I MU (Plan)

Asasieuna (Reflection)

L N19EUNA (Observe) J

l’ 7) siadwanadnuaziin

2) Armsauiialunalion
AT (Act) y| 3 nsmenatynnldan
4) nsRenueInT
lifinszaadanadldon
5) nrrdamsilgdnuen

) mminuiiatunildon

" 1) HAAWEVaRATEN: FBS,
= P
‘ e 3 MsARALAUTEEIUNGEND ‘ —_— HiAlc, SBF, DBF, BMI, LDL

v d
2) mmigiEaslaau Ty

3) mmrntalunildon

UM 1 TunauuayIsiiiun e
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2.3 myinnevideya
MenszidoyaltainBmssaun leun and
(n) ¥oa% (%) ARAY (Mean) duid saiuusnnsgiu
(SD) wazAsisEgIUNTouNdBTENINAIBlNE (Median,
IQR) WitpeSUnednunirUszrins wadnssu giAnisel
Yaymannslaen (DRPs) wavemslidfisuseasnaingn
(ADRs) dviuaiaiseyunu M eUssidulsyansua
A ouLaTNS I SHaL Tusd Yaneaain (FBS,
HbA1lc, LDL, SBP, DBP, BMI) ﬂxLLu“L!ﬂ’J’llli LagAINU
Saudelunslden annmsnageuniswanuwasdoyanie
Shapiro-Wilk test wu3tagadnisuanuasliund 3a
Benldiad® Wilcoxon Signed-Rank Test LilawSeuiiieu
ANLLANANYBIAISEg Y IneimunssautisdAyn

adnn 0.001

¢ S

2.4 NMSANNEANSA0E1
MsiTeirunsYUseseInAnEnIIINSIS s IY
Ml dninnuassaguimingiums (COA
No. 125/2567 asuil 15 unsAw 2568) lnediinTide
F¥udeyatngusvass dumou Ustlom uasamudss
DUNNATUNIU W3 DUAIUINT UL 15 UTATINTA Y
Auaiasly uagh ITeUfURnunanasesTsunside

DYIMATINTANABATLLLIANNSANY

3. NAN13IY
3.1 239 1 AAsizianuseanis Jayniuazaiiu
Fudulunsifann nmsmumunwsailousasdoya

§oUNEIsINAUNITUTEYUAMENTIUNSNFVNTTUUAL

v
i a v

sl (PTO) anansnagudaymdndnyls 3 1A fadl

o oA

- AUsTUUUINIS Uy mdAyAen1svin
WU URNUNINTEIU (SOP) wagszuug udaya
nasiidusnasgudiondtu idesdledansestigmnsly
81 (DRPs) kaz01n15LU W eUszase (ADRs) &A1
vianuansiazuInALa ol sudessuu smdenin

sUluunIsUsEluAug wagaus wilolunislden

(adherence) 7itatau nasnaunalnnisdssiedoyag
eIy WnuaeiA3agyusud wInUsEavEnm

- gumslden fUaednlngiianusuiielunis
196 (adherence) sesusnfistunans wugtidnisal
Faymrnnslden (ORPs) drdy leun nsldergrdou
(Therapeutic duplication) kWazvurnely LruIz ey
(Inappropriate dosage) kaza1n13biNsUTTAIAINET
(ADRs) Tneiamznguenitldlunseunuszduiaaly
\Hon

~ Frunadndmenaiin fad Tadndey Taud suu
whenaluden (FBS, HbALS) seafulasiu (LDL) Awdfy
1adin (SBP, DBP) wazsviluianiy (BMI) dulveydsly
UssgnaI ML TR Fafiuaany
dosemaAnamzunsndoulusunan
3.2 svegit 2 maRaLnsEUILNTURTRNUNMTE LS
wdvnssu Uaglsauivinu f3deandunisimun
nssvumsUiandunssulugvaslsaiummueiag
2 $1uu 327 918 Aamamauuuludrmideldos 6
wWou wuingudied wawlugidumendge (Fovay
55.66) glade 59.83 + 8.99 U lavfesay 67.00 1u

v

NAIe18 USEnauanImnemsnssy (5auay 48.93) wasly

Y 9

e

a

dvsUnines (Fewaz 83.79) Tududeyansadiin wu
Iﬁﬂﬂizﬁi’ﬁaimﬁﬁnﬁ’ﬁyﬁammﬁﬂaﬁmqn (Sovas
59.33) uagluulufongs (Segay 51.68) Ingilszaziim
Wulsaunmnu wde 6-10 T (Fevag 30.90) Uszifiu
waAnssuguamitninafeinsidayulnssamiunis
Snwndn Geway 72.17) wavvianisesniaanie (See

o o o '

aY 65.14) FNTUNNTINYT NUINSBEAY 70.03 IRLI9 8

N A ¥

AuLes wazdiioedouay 32.42 Aumuunvg aute
aniawe vatiSovas 37.60 Id3uedinansysutinia
wnnd1 2 ¥iin warSeras 14.40 Wendesauiuduyau
Fapnududoureaununsinuiaviioudsnuide e
mafntdgiaine (DRPs) wagausmilolunislden

Tusunan eavdenfaandlun1sei 1)
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M19°99 1 AaudnuaelUduyaravesithelsaumvueiing 2 neunsimul (n=327)

anwazduyAfa U Souaz
LWl
mi:m 182 55.66
B8 145 44.34
1y
<40 Y 14 4.30
40-49 U 32 9.80
50-59 U 62 19.00
> 60U 219 67.00
Mean (£SD) 59.83 (+8.99)
AN TWEUTE
Tan 35 10.70
AUTH 254 77.68
A8/ NE139 38 11.62
ansnisdnwneiua
Unsneq 274 83.79
Wnla/arenss 32 9.79
Usziudsay 21 6.42
213N
LNEATNTIN/IIUN 160 48.93
e 14 4.28
waitu/metnu 82 25.08
Fusnis 25 7.65
$ud1 a6 14.06
Uszinuien
lulnausien/ems/ansinil 301 92.05
LABWLI 26 7.95
Uszdansldenayulns/annasw/enya/onmsiasu
Talmeld 91 27.83
vl 236 7217
TsaUszanAasau
g 53 16.21
1 (Fenmeulduinnin 14s) 274 83.79
ANudulaing 194 59.33
Tusiuludengs 169 51.68
IsAviaonidonaneg 30 9.17
Tsadodey 27 8.26
1saln 23 7.03

1sAus (@19 nouiin, 3nn,Insess Wudu) a2 12.84




’J’lsa’]‘smiLLWVlETLLaza’\ﬁ'ﬁmq"u SJVI’]’QJVIEJ’]é’EIQ‘Uﬁi’HJS’lﬁ @t 9 atiufl 1 iiou unsiAw - wwey 2569) | 21
Journal of Medicine and Public Health, Ubon Ratchathani University (Vol 9 No.1 January - April 2026)

M1999 1 AdnwashlUdwuaravesfUlslsaumueila 2 feun1simun (n=327) (se)

anwazdIuyAna U Souaz

< a
szazramalulsaumnuaiad 2

<51 93 28.40

6-10 U 101 30.90

11-159 50 15.30

> 16 ¥ 83 25.40
Uszdaanudesvadsaumnuluasaunds

s 277 84.71

4 50 15.29
N1598NAEINY

laimanfidene 213 65.14

1-23u/dUa 108 33.03

N3 Iw/daUav 6 1.83

MsiinaInslaiNelseasdaneuIvinu

1aid 269 82.26

4 58 17.74
Bnsifuen

an 270 82.57

Ain 57 17.43

dugdu 37 64.91
g uin 20 35.09

gnfildsu

AUANDUTIA 53 16.21

gMEDIN 59 18.04

WoR 215 65.75
dnInen

Unh 260 79.51

enanw 67 20.49
A1sNUEN

AUlgdnefules 229 70.03

B 98 29.97
AMSUINULNNIAUUR

luiipefintn 106 32.42

Antatiesndy 159 48.62

Antnvannds 62 18.96
gl

s1finanthna 1-2 wila 113 34.60

pdfimanimainnnit 2 wia 123 37.60

dugau 1 vila 44 13.50

mLﬁmamﬁﬂmauazﬁuszﬁu a7 14.40
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HIdeuafinaivdnlasuduiaunguiuuns
USUIAMBNFYNTIH AU PAOR U89 Kemmis e
McTageart © Usznousae 4 dunou léun

1. M3HAY (Plan) Mi3deAnszidaminuid
fheduunneauuszduimaldldmutiveng w
AnuduiuslnensaiussauauuazauTmilelung
19 (adherence) FIMMUAKLIMITRUNTITEUU TauA
MsImingilouuiuURunsuTuIauInggu (SOP)
nMseenuuuLUUes T uAinnsUS UNaTi aonnd ety
29 Yan1aad dn (FBS, HbAlc, LDL, SBP, DBP, BM)
wiouiauas oslle 1y ayausedda denind
neyeea s dneusiyrmnsifsaduuuamanns
dftanulumsuivandunssugUaelsaiumu uag
msldiedosiolunsussiiuieliliinnss ey

2. MUY (Act) indunsaiiiunisusuig
agnenuwnuFoalm Tnedansesiiengudosiisien
1 FBS > 150 me/dL %38 DTX 250-349 mg/dL 1115
N1SUTUIALIANNN 3 100U Wi BaNY TUIN1TTLUY
gudeyanunvszloudidnvseiind (HOSxP) uaz
Tusunsu KPHIS tierdenlosdoyanslienegslisessio
senInsunung Uguen (OPD) uage Uaelu (IPD)
(swaziBundsguil 2)

3. n1sdana (Observe) wuteyniannnislaen
(DRPs) Sowaz 59.33 lnedulwg 1l udyuisumanu
wingauvaseaudld (ndication) (Seeay 8.87) (Pslasu
g WU oraalusiulusied dalodu LOL >100
mg/dL %3e Inay ACEls/ARBs lusieiifiamenisiaves
TUsdudaydu (albumin) U3unand nifeseenuily
Jaartzurnnda1Und (microalbuminuria)) wae
UsydnSua (Efficacy) (Sovag 7.95) Yona N any
91N 3AIUsTasRNE(ADRs) Sowaz 17.74 lagens
ﬁwuﬂaaﬁqmﬁaquﬁwma‘lmﬁaﬂﬁw (hypoglycemia)
(Fowaz 9.18) (Eaziduafsnadl 2 uay 3)

4. n1saziiouna (Reflection) naan1sALiuanu
deLiiea 6 oy nansazsiouteyanuinszuIUMS

a a

Anmandagnuagnisiansnudsdninewndons ddu

o o

ddglumsusuasunginssumsldewazdmaliian

14

yanddniuliufituetiednmu msliuuufifie
wesgILUTIBensERUATII ULz RasEAVE NS
doensuszanunumeluiivaviondn ogndlsfinnu nse
nuiiguazdeiiadunailumsluinmsseyanaie
Jutadevimeddey 7u3deislarnidunisuiulse
103 pafl auart unounsvhelianunsydunay
AaeI (Lean process) Hieliaenrdastuninennsuaz
USUMNISUINITT LT INeN UYL

3.3 szezil 3 ManeuUsEIuNad NS dsing
Wawnszuaunsufdaaulunisliusvamndunssy
wsonidu 3 Yssidiu feil

3.3.1 anudB aslsAunmau wudn newiaun
AUednlvgianuseauUiunans Seuay 54.13 i
simugUefarndsedugs Wisdudu Yooy 59.63
TaoAufsagruazuuuadifind uain 6.00 1 8.00
AzLUY o8 NHdEEAYNSEnA (p < 0.001) (Teaztden
Fapn9197t 4)

3.3.2 waawsauausuialunislden wui
rouiaunfUhefinnuswilolunisldonssiui fou
ag 42.81 uasndiwugUledanusiudelunislden
55%@%%%14@14 Jovay 46.48 lngendsegunzuuu
Ausaud ol ud uan 22,00 1y 23.00 egsdl
eddayynaadn (p < 0.001) (FeasBenfwnsIe 5)

3.3.3 wadwsn1aadiin wuanuiUAsuuiands
vnluyniaidTe laeafseguesssiuimaluden
(FBS) e utinanaayay (HoALS) Anusuladin (SBP,
DBP) dwtinanie BMI) uagszauludu LDL anased1al

o @

HodAYnadd (p < 0.001) (MUazIBYARINTINN 6)

4. aAUTENa

mMsfaINsEUINNSUS UaMandunsaxlugUae
Tsmuvnuaiiad 2 i Tsameunadavy dnueasns
TN UANT AUkUIAA PAOR U89 Kemmis Lay
McTaggart @ Uszauannudnsalunisenszaunanin
UIMsuagnadninsguan lnediusziiueAuned

[

dAey el

ege
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ABUNITWAIUN

weruadansesUie OPD/ER
FBS > 150 mg/dL %39
DTX 250-349 150 mg/dL

{

OPD

® \ndvnsdeen o wetwesenrUie

uen Uszliulgmauen Aasunisly

81 wAdgymenuen (MU

duanauagldinsesiiovininnsgiu

a U

LABIN)

® Juiintayaadly Pharmacist's note
v a a a a s

adludeyanysziloudiannsedng

(HOS=P) w1z seinudgymuauda (Ll

finsantuiinuazdwiedoyaduszu)

IPD

® |ndunsanaunisitevise A wugi
wgs1e ndalasunisasuSne (consult)
nunnd Tuneduae

® Judintayaludiu Pharmacist's note

voslusunsugheluldnszany (KPHIS )

&

Usyminiwu (szezil 1)

Kmimml,mmaﬂﬁﬁamu \

1AF M (SOP) wawsruugIudaya
nansfidumnasguieatu
olsifindosiiosnmsguludanses
Haymmslden (DRPs) wagennslal
aUsyasd (ADRs) Wazn1sUszidiu
anallsisorioauazlsifuszuu
® msUszidluemiazAIL
sdlelunsldfen (Adherence)
YingUULTiTaU
® msdsriadeyagiivavinTnuas
W pUIYNBUE AU sEANE AW
wazhibusyuu
® msUuiindeyaldiluszuu vh
TiiRaauNadnsen
unlugnaswan

NIEUUNITUTUIA

MBNFYNTTY

N1SANANUGABLLAY

v Ay o a Ay P
L4 ﬂimmmwmaaumimmmu{]zgmmawmu 5R0)

U

&

wdvnssufuRaseuasiluszuuuinisavaingy

a

pielvinsusuawndunssuuasinmunanelilon

tukazyuyuvsorundynssunidlna

NAINITWRAIUN

neuradnnsesrUie OPD/ER
FBS > 150 mg/dL #30
DTX 250-349 150 mg/dL

!

OPD

® ndynslinisusuiandunssy o el
muUsnw Usediutgwinislden (Hepler wag
Strand) Uszidiuenmslaiiadszasdninnisly
#1 (Naranjo’algorithm) Useiliuaiusanile
Tunslden (MTB-Thai) uagdszidiuanug
FeyARaNoULAENAliNISUTUIANEYNTIY
olviruuzi/Uinwiueniugiisneyana
® Juiindoyanisusziliuuaznsusuiaundt

ns3uludiu Pharmacist’s note adludaya

Veszloudidnnsefind (HOS-xP)

IPD

_/

® |ndnsinnunisidenseyanaluvegUae
Tngldnsguiunisiuideanuiy OPD
® Juiintayaludiu Pharmacist's note v04
Wsunsugtheluldnszany (KPHIS) sauiuasly
g S A a A g v
dayavsziloudiannseiind (HOS-xP) wialy

WNANITWIaRauRefiaianu I v TN

UM 2 AadSsudisutuneumsiannnssuiunisujuinulunisusuamdsnssudiislsaumunaunasnds

ANSWRIUT
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A9l 2 nan1sAnsutgyainnisidewenaiudszinnaesdgmn (Drug related problem, DRPs) (n=327)

Usznnvastyniannisiden U Souaz

1. AUMUNZENVDITAUINY (Indication)
Q’ﬂwlﬁ%’umﬁhjﬁ?%@u (Unnecessary drug therapy) 13 3.98
éﬂwmﬂé’%mtﬁu (Need for additional drug therapy) 29 8.87
2. Uszanswavasnsiden (Efficacy)
gsuenitlimunzan (inappropriate drug) 7 2.14
e ildaniull (Dosage too low) 26 7.95
3. anuuasndglunisiden (Safety)

msiine1nislifisUszasaannnisiden (Adverse drug reaction) 58 17.74
yumeiilsigaiuly (Dosage too high) 28 8.56
4. amaanunsalunisidernudwdenisidenmuunndds (Compliance) 33 10.09

A15199 3 AN INS URIUSE IR TIARTUININNNS I UIINY (N=327)

SnwaizamshiftaUszasAnnatuannsidenumanu MUY Sovas
Tinensldfsuseasd 269 82.26
WnansliisUseasA 58 17.74

witeunn Tedu wihila Wuay (hypoglycermia) 30 9.18
Aauld o138y 6 1.83
Moy 719980 LUUND 18 5.50
\Jooms 1 0.31
Undsuy 3 0.92

a ° o Y] P
M1379N 4 ﬁ]quﬁuLLagiaﬁJag%aﬂiﬁﬂUﬂgLL‘UUﬂ'J']@JELﬁENIﬁﬂL‘U’]V’nu (n=327)

_ AOUNITWAIUN AAINTITNAIUN
szgiuadmizadlsalumy
U Yauaz MUY fouas
FEAUEN (8-10 AzUUL) a2 12.84 195 59.63
F2AUUIUNEN (6-7 AZLLLL) 177 54.13 110 33.64
sedius (Heundn 6 AzLuL) 108 33.03 22 6.73

AzuUUIlsEFIUA1US Median (IQR) foun1siaw = 6 (2) nasnsfimmu = 8 (1) P-value < 0.001

A15199 5 NWINLarSesarvpInusdalunsiven Tnelduuuaeuanu MTB-Thai (n=327)

AOUAITWAIUN NAINITRAIUN
ausuiialunisldenuivau
U Yauaz MUY Lauas
sEAuge (24 AvluL) 68 20.80 152 46.48
JzAUUIUNAN (22-23 AZLUL) 119 36.39 140 42.81
sEUs (Wouninvsewiniu 21 Aviuw) 140 42.81 35 10.70

Azuuuliseguausaualun1sldeniumvaiuy Median (IQR) deunsimmn = 22 (1) wdan1simun = 23 (1) P-value < 0.001
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A15197 6 LUSHULTIBURARNSNIARLNN D ULATRAINITNAILINTEUIUAITAT AUSUNALNEUNTTY (N=327)

ASAAMUNAGNENIAGTN lounTHia wdensiian P-value
Median IQR Median IQR

susuthealuden (FBS) 195 56 165 76 <0.001
suuthaaluidenayas (HbA1Q) 8.1 2.5 7.8 24 <0.001
Amusulainsauil (Systolic BP) 126 15 120 15 <0.001
Amuaulaiinsians(Diastolic BP) 78 10 76 10 <0.001
ftiinaniy (BMI) 2238 3.5 226 34 <0.001
S¥AU LDL 109 46 100 38 <0.001

fitfudnfameadiafisesu 0.001
1. IAPITUURASNITUTUITIANTS HAINNT
Anrwiluszeril 1 nuihguassadidnmesnmsuiuia
ABNITVIALUIUUANIATFIU (SOP) hagssuu
ansaumanliidoules feaonadesiunisfnuniisey
Tlassaireuinmuaznisdomssenineanin Iy
& (13-14)

ﬂﬁ]ﬁ"ﬂ%ﬂ’]fﬂﬁi@@ﬂm’mﬂ’]i@JLLaE:\IIﬂ’J‘EJBﬂL%@‘N

deiihgszerit 2 uay 3 M51i993 PAOR anldf
Pl NanIvTniunsgiun1svinaugai e iy
danaliienumainvansveaniesioUsiiiuanas uway
ansansanudmainnislden (ORPs) lagedissay
Ay 59.33 dgviauinszuiunIsAuenadailyesdngu
nsihseTiaadasads nsfruainusifansesd
68’@Lﬂuﬁaamﬂﬁaqﬁ’wé’ngmﬁmedwLmew%ma
mandunssuiuuilasaiannsoanaduuUssiu
vesnsguaLaztiunsnnamudgmmslieldeds

v o W

Ided a9 warapnmaaatukUINIINIS T8989

17

17 Fajun1sld s UUANNTDILaZ NSNS

GRIVEET
Foyaenegnafuszuu uenaini nsysansssuy
gutoyarunvszfeudiinnselind (HOSxP) uay
TUsunsu KPHIS i o1 eulestoyanisldonagnsly
sogroTzninauNungUIsuen (OPD) uagiUaelu (IPD)

faggantedinavesnsguasieliessenindlsang1uia

waryNvy wavatvauuauvasadelunisldenly

HUelsaTese deaanndoaiundng udusE Uy

ansaumaguam ¥

2. AABepddnuazngANIINGgUAN  NaansTu

seesl 3 wARIlALANINETIANI9AATn (FBS, HbAlC,

o w

LDL, SBP, DBP, BMI) A% uat sl dedAgyn1sads (p <
0.001) @oARRBINUNANGIUTIUsEINENIINISUTUIA
MANFYNITUTINAUTNaNTTAULIaazaY (HbALC)

l¥auay 05-1.0 warmvAudadaidsdsaswlany

1 agUszdninasninaidanuduiusiunis

WnduvesnNueiulsanasausmiiatunisly

81 (adherence) egnsivsdAy dadunalndrdgd

(18-20)

AInananaaNsSNI9Adiin LAYEBAMRBINUNUIY

TuusunysewmalneNnwulinnisauasuanusuiely
AT 8ILaTNISAARIUIAELAFINSE1UITOLAY

adherence wazUsulganaansn1andidnlaognadl

@22 ygnaintl n1sanasvestaymnislden

HodAgy
(DRPs) hara1nsbiiausyasnannen (ADRs) taganie

AnMgunnaludenan (hypoglycemia) Fsnuiogas

9.18 azvisunsanulasasslunisiteninvu wasd

o

wrlinann1seAldInenuauamlussegeny Ml

e

o

adnsFananaenadostundngiuiislulsuimeuas
m'mhsLmﬁaﬁfuaguwmmmmﬁu%mamqmé’%
assulumsifivauasnsowazUssaninavesnis
%’ﬂwq(23—24)

3.A15Y 3001157 83 aAINT INT BUALAIS

ANHUNUVDITINEIVTN ALAUATRINTANYIL
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Aonsuszdumusaniislunslyen (adherence) tu
miyimmiﬁﬁ’aaﬂamﬂ‘wmal,ma'& (Data triangulation)
Weduruaiuglunsiadulanmeedin i
wndwns dunumvdnlunisusziiuanusuiieluy
M5l IURUUABUAINNINIFIY (MTB- Thai) 21U
mstulae1raude (Pill count) wagiAsigaau
donndouTusd amenddn (FBS/HbAL)
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Abstract

This study aimed to develop a proactive screening system for Attention Deficit Hyperactivity
Disorder (ADHD) among first-grade students receiving health services at Khukhan Hospital. The study
employed a Research and Development (R&D) design, divided into three phases. Phase 1 involved a
situation analysis of problems and needs, conducted among 323 medical personnel, parents, and teachers
using descriptive statistics and the Priority Needs Index (PNI). Phase 2 focused on system development,
including a six-step screening process evaluated by 10 experts. Phase 3 involved the implementation and
evaluation of the system in a sample of 30 students using the SNAP-IV (Short Form) behavior rating scale.
Data were analyzed using descriptive statistics, including frequency, percentage, mean, standard deviation,
and PNI analysis. The results showed that the primary issues were the lack of a data linkage system between
schools and the hospital, insufficient parental understanding, and inefficient coordination, leading to
inconsistent follow-up. The developed proactive screening system consisted of six stages: preparation, initial
screening, referral, diagnostic confirmation, follow-up, and network meeting. Expert evaluation indicated
that the system’s appropriateness (Mean = 4.23) and feasibility (Mean = 4.41) were both at a high level.
After implementation, mean behavioral scores decreased across all categories. The system achieved 100%
screening coverage, identified 40% of students as at risk, and successfully referred 83.33% of these cases.

All referred cases (100%) received a comprehensive care plan.

Keywords: Attention Deficit Hyperactivity Disorder, Proactive screening system, Program development
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Abstract

This study aimed to examine the situation, develop, and evaluate the strategic public health
management process of Nonsuwan Hospital, Buriram Province, under the PDCA framework. The study was
conducted from July 2022 to July 2023. The sample consisted of 115 personnel involved in strategic public
health management from the hospital and its health service network. Data were analyzed using descriptive
statistics and content analysis. The findings revealed key problems, including limited understanding of
strategic management among personnel, inadequate quality of medical record data, and the lack of a
systematic monitoring system. The developed process comprised five main components: (1) strategic
planning, (2) organizational indicator monitoring, (3) program and project management, (4) medical record
quality auditing, and (5) monitoring and evaluation. Following implementation, the proportion of
organizational indicators meeting the criteria increased to 80.77%, and the quality of outpatient diagnostic
coding improved from 63.26% to 86.82%. The overall evaluation of the process based on the PDCA
framework was at a high level (Mean = 4.22, SD = 0.68), and personnel satisfaction was also at a high level
(Mean = 4.48, SD = 0.54). The findings suggest that improving the quality of medical record data is associated
with strategic decision-making at the organizational level. The developed process may be applicable to
community hospitals with limited resources in similar contexts, provided that there is adequate hospital

information system support and continuous data quality management.

Keywords: Public health strategic management, Medical record quality, Community hospital
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Abstract

This study aimed to investigate the incidence and predictive factors of late-onset sepsis (LOS) in
preterm infants at a tertiary care hospital. The sample consisted of 87 preterm infants who were admitted
to Sunpasitthiprasong Hospital between January 1, 2021, and December 31, 2023. Data were collected
using a data recording form with verified content validity (CVI = 0.89). Data were analyzed using descriptive
statistics. Factors associated with late-onset sepsis were analyzed using the Chi-square test and Fisher’s
exact test. Predictive factors of late-onset sepsis in preterm infants were analyzed using multivariable logistic
regression. The results showed that the incidence of late-onset sepsis was 23.00% (n = 20). Factors
significantly associated with LOS (p < .05) included the 5-minute Apgar score (p = .025), duration of hospital
stay (p =.039), receiving total parenteral nutrition (TPN) (p = .003), maternal steroid administration (p =
.028), and mode of delivery (p =.037). However, when analyzed using multiple logistic regression, no
factors were found to be significantly associated with LOS (p > .05). A key limitation of this study was the
relatively small sample size. Although the analysis indicated certain trends, these findings cannot yet be
confirmed as predictive factors in practice. However, they may serve as preliminary hypotheses for future

studies with larger sample sizes.

Keywords: Tertiary care hospital, Late-onset sepsis, Preterm infants, Predictive factors
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Ms3seiidunsAnwuuunafineadedinsest (Cross-sectional analytical study) ﬁ’s’mqﬂixaqﬁlﬁa
Anweuynuazdadeiiduiusfunisindenosdugadnlunediaeing lsmeuiafiyasiaamis Tasfnwlu
fUefidnsunisinyiwasiinamnzidonelsnnies jiRn1s9atainenrdin sevinetudl 1 unsiem - 31 Sunes
2567 Wununwdayaannvsadou Tinszideyalaaldadfidmssaun wazadfdsoyuu liun Chi-square test
¥30 Fisher’s exact test dmiufuUsI3enga uaz Mann-Whitney U test dwiuduusisuimadiuanuadliund
mﬂﬁ?ﬁmiwﬁﬁ’m multiple logistic regression waziauanaly adjusted odds ratio (aOR) wEourarndediu
95% uaMsAnwNUI AEYnUeINSAnLaRpEEURATIIAUSoray 43.33 (78/180) Jadeiifianuduiiug
pg1dldudAgynsedia tawn nsRndelunszuaden GOR 4.52, 95% Cl 1.67-12.19) msldarvaruilaany (aOR
2.97, 95% CI 1.03-8.55) uayszeziiauaulsme1uia >12 Yu (aOR 4.67, 95% Cl 2.07-10.52) aguldin nnsin
Homeiugadnluvedineingaiinmungs Instladeddapieatostunnusunsmoamsinge nisliaiasto
yINSUNNE uazszezmuaulameIuta kanmsAnyiaduayunaihsefinsaidefifendesiugunsainiens

wind waznsldedinugatnesiumingan eiwnnsnsaIuaunsindeluverUieingasiely
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lgunnddugnis Tssnerunainyadaams 3minguasvsidl
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Abstract

This study was a cross-sectional analytical study aimed to investigate the prevalence and factors
associated with multidrug-resistant organism infections in the intensive care unit of Phibunmangsahan
Hospital. The study was conducted among patients who were admitted and had positive pathogenic culture
results from the clinical microbiology laboratory between January 1 and December 31, 2024. Data were
collected from medical records. Data were analyzed using descriptive statistics and inferential statistics,
including Chi-square test or Fisher’s exact test for categorical variables, and Mann-Whitney U test for non-
normally distributed continuous variables. Subsequently, multiple logistic regression analysis was
performed, and the results were presented as adjusted odds ratios (aOR) with 95% confidence intervals.
The results showed that the prevalence of multidrug-resistant organism infections was 43.33% (78/180).
Factors significantly associated with multidrug-resistant organism infections included bloodstream infection
(aOR 4.52, 95% Cl 1.67-12.19), urinary catheterization (aOR 2.97, 95% Cl 1.03-8.55), and length of hospital
stay =12 days (aOR 4.67, 95% Cl 2.07-10.52). In conclusion, multidrug-resistant organism infections in the
intensive care unit had a high prevalence. Key associated factors were related to the severity of infection,
use of medical devices, and prolonged hospital stay. These findings support the importance of surveillance
of device-associated infections and appropriate antimicrobial use to further develop infection control

measures in the intensive care unit.

Keywords: Antimicrobial-resistant infections; Intensive care unit; Community hospital; Multidrug-resistant

organisms
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Abstract

Denosumab and zoledronic acid are highly effective antiresorptive agents currently used for the
treatment of osteoporosis. However, comparative evidence regarding their effectiveness in patients with
Type 2 diabetes mellitus (T2DM) remains limited. This study aims to compare the incidence of new
osteoporosis fractures, changes in bone mineral density (BMD), and adverse drug reactions between the two
medications in patients with diabetes. This retrospective study included T2DM patients with osteoporosis
who received either denosumab (60 mg subcutaneously every 6 months) or zoledronic acid (5 mg
intravenously yearly) at Sunpasitthiprasong Hospital between 2014 to 2023. The study included 252 patients,
divided into 126 individuals per group. Baseline characteristics indicated that patients in the denosumab
group were significantly older and had a higher prevalence of chronic kidney disease and prior fractures
compared to the zoledronic acid group. No statistically significant difference was observed in the risk of new
vertebral fractures between the two groups (@HR 1.41, 95% Cl: 0.58-3.44). A 12-month event-free survival
analysis revealed a fracture-free survival rate of 100% in the denosumab group compared to 97.62% (95%
Cl: 0.9280-0.9923) for the zoledronic acid. Post-treatment, lumbar spine BMD increased by 20.38% in the
denosumab group and 15.89% in the zoledronic acid group. No serious adverse events were reported for
either medication. The study demonstrated no statistically significant difference between the two
therapeutic agents regarding the incidence of new osteoporosis fractures. Furthermore, denosumab
maintained its clinical efficacy even within high-risk subgroups, specifically among elderly patients and those

with chronic kidney disease (CKD).

Keywords: Osteoporosis; Denosumab; Zoledronic acid
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vinlg¥evay 41 iloifisuiusvasn® vasiiendluy
wuanansnaneuidsdlumsifnnszgndundsinlyl
finsranuanna g en1959d (new radiographic
vertebral fracture) l¢¥ovaz 68 uazanamidssly
nsiinnsegnazinninlasesas 40 Weiiieuiuen
naon® uananiin1s@nw Fracture Reduction
Evaluation Denosumab in Every 6 Months

(FREEDOM) waz FREEDOM Extension 9147389714

Y

padnNdflunsLansUsEanSankarAulasnse

o

q

vosu1d buguuutd un1sdnulug v sdovun
Usgdudeuiidulsansegangunuilunguiaedil
Tsatumnussunuinendluguuuaiuisaifianiig
VLUUNIANTEAN (Bone Mineral Density) uazan

o (YR

mstﬁmﬂiz@jﬂ Ynaainiung (new vertebral fracture)
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lngnusasnsiiansegndundwinlnifesay 1.6 lu
naufiléfueiiisuiuiesay 8.0 lunguemasn”
agslsfnuaInuangIuBalssdndana i
Tt unanisfnwainuszensluwauns Tuan 39
anfifosrinlunisiuuiuldsuussannsealvedid
AULANA 4R 1UAT SINewazind v ugAans
uenaniiadenisiuasugmansassaauined
Huguassaddnilesanesaossiindisaguasd
Jeulunsidnidnedwalinisdndeendiivseansan
Hulldenlunsufvd nnsdnwnd e wdu
\Wisuisulsyaninauazaudasafoveseides
Tugfthsummuiad 2 ieamdngruideseing
Foanduusslenidenisdnduladendinuaznis
finrsananuduaniodaasulifusannsadib
nssnufimngaunielinsnennsiidaiadely
nsfnwiliiingussasdudniieTouiiioy
UszanSamvesendluguuu uazeledlasidn ueda
lun1sannisiinnsegnnlv V'?qms@‘ﬂﬁwé’maz
Lailinseandumnds (new vertebral and non-vertebral
fracture) Tugftherummnuwiind 2 Saqustasdseaile
Wisuisulszansnmassenledlasin Lonauazena
Tuguau Tun151Ua suulasvesnumuILLuLLa
n3zQN bone mineral density (BMD) Lagfnu1a11y
Uaendendournsnadrufssninnislden (adverse

drug reaction)

2. Jmsinw
2.1 sUnuunsAnEILAzEaLTiANE

A3 nwi 0 un1sFnBILUY Retrospective
cohort s3usnd ey anuudeund lnaidunisifiu
Foyaannvszdougthsuen lunguithefiiniuns
5295w AlsaneuIaasswansussasd Fann
guaswsnll @ennauiitasuvuaiail 2 uazu
Taansegnngu Wiutoyadoundadaud 1 unsew wa.
2557 fis Juil 31 Sunmu w.a.2566 Inesrusandeya

o

needdnneltuiansEanFnlrdnanseandundas

U U

lﬂﬂﬂixﬂﬂé’uwéﬁ (new vertebral and non-vertebral

fracture) ndalasun1sshwidiseAlugunuuazenled
Tasiin wodn
2.2 Uszansuasngudaegng

1NN15AANTB UI8lsAnTea NN ULAY
Tsawmusiad 2 Fid15unssnelulsamenuia
assnansuszasd wullanaudRnunaeiaaden
Wavuasiua 252 51 wusdungueniluguuuaunn
60 fadnuAanlaRmian 6 Wew WU 126 518
waznaueledlagin we@nvuia 5 Tadnsu veaLd
waaaden Nn 1 U 91131 126 518 tneldinadiluns
AndanUleinn1sAinu fe ﬁﬂwﬁié’%’umﬁﬁaﬁa
Tudulsatvivnu Qeedinusilunisidadelsa
wuvesalnallsaluuLialsemdalne Tawn

- dranandienemnstiuiu (nnnii 8 $4lu9)
11NN W39 WNAU 126 Hadnsu/inddns

-~ fena 2 Falus VRIMAAOUANNUYDING LA
(oral glucose tolerance test) 1INNIINTBLYINTU 200
Haansu/naans

- dranananlanamils snndvdewiniu 200
TeanSU/LnTanT SAUAUTDINITVIUININUY LYY
HaanzUon nsymetuey ash seumds thuinan

_ shanaazay (HbALC) snnninvsewiiu 6.5 %)
uazlsansy f,NW3 U (Primary osteoporosis N30
Secondary osteoporosis)

TndiinaeilunsitadenudiwugdiivU s
nsauansEANNIY W.A.2564 “Y fe

1. mIfadelagnisnsIvrANILIkIUNTEaN
T-score fN31 -2.5

2. Way/%38 4 non-trauma fractures

3. LAL/N30 ﬁmmL?{m@famnﬁmﬂsxaﬂﬁﬂ%a
AMunilagerfemnuidissduysalvesnsiinnszgnvin
(Absolute risk of fracture) 1u nMsldiadssiiofuin
mwmﬁmmnﬁﬂﬂsz@ﬂﬁﬂ (FRAX tool)

nmsfiutoyanausinaus 1 unsen we.2557
9 31 SurAY W./.2566 7 bass s un1sS N
Tssneunaassnanduszasd et leinisdanses

o

Aadeindulsansegansulidiuan 1,616 918 ngui
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Igign endiluguiu vua 60 un. nldimilsn 6 ey
WU 613 918 wazngusveledlasin wedn auin 5
un. amanasaidondmn 1T $1uru 527 510 e
fansesmuteustsududulsaummuriad 2 1z
1§ Uonannusisuuianan 252 518 1 8udiae
nauildsuensnwnszgangy odluguaud iy 126
seuaznguitieilifuensnunszgnngulealasin
waTAINUIY 126 518
2.3 fuUsuasHadnsaiAne
msifudeyaianadnsudnaziadunisiin
nszgninluailagldainee3ed (radiographic) wen
WJunszgndundein (vertebral fracture) waglally
nIEANFUNAIn (non-vertebral fracture) s¥ewiIan
Uaenarnnseanin (fracture-free survival time)
nadwssesAeLiudoyanisiuasundasnumuiuiy
11an3ee N (Changes in BMD) #81A3 09 GE Lunar
BMD (DEXA Scan) 81uwatfuen T-score waza1nis
Lifissgasdainnmsldoniidnstuinlunvssdeou
wagNIARAUNAN IR URNS
2.4 maiusausaudaya
Wusauswdeyadniunisannvssdoudiae
uon Inglduvuifvteyadfiteoonuuuiiu Wetuiin
Joyanisiianseaniiniuyd A1AUUILLLLIANTEQN
o1mslaifislszasdarnnislden deyafiugiumanain
ms¥nwiilesu Agniufin & naFuduvdslinns
ﬁ"m:mLLaﬂumsammm%gaqmﬁwsumQﬂqmmaasm
2.5 mydanevideyan1eain
mMynsesiteyaiBmssanldmand Sovay
Aade dudsauuinnsgiu uazasisegiumuay
W gaNY0IaN Y TaYa d1UN1TIATIENTe YN
14 Cox proportional hazards model RTICIRICEIRT
W gun1siiansennlng (new osteoporosis
fracture) Manssgndundauarlaildnszg ndundsiin
(vertebral and non-vertebral fracture) ¥04e114alnT
dnuedauazedluguan 19 independent t-test Lo
W3 BuLfisUn31UA suLUauesAN AN LA

n3eAN(BMD) seninanau 19 chi-square test 1iie

Wguiisuanisldnauseaarannenieaasuile lag

'
aaa

MuunszAUledIAgyN19anan 0.05

N153ATILNNTINTIOAIINNISAANTER NN
(Fracture-Free Survival Analysis) A 7675 Kaplan-
Meier lngAulItszuglIa1f an una (Follow-up
time) vosi{iheusaseifumizeiiou Guiudaust Ty
wsniilérsuensnuilsanszgnnguluaudeiuiingiony
nsgqniinlvsifundausn(Event) wioaudsTuiidugn
n13fnAura(Risht-censored) & 1 91501910 T U
fUasnTndagading v1anisinde @edin vie
fufiduganisiudoyanisfnwAetuil 31 suriay
WA, 2566 WA nnansailnagiiaduniou il
Hosmnmisfinuidunismunadoyadounds 10 9
(.. 2557 9 2566) T88IAAANIUNAVRIE UL
asiwﬁaﬁmmLmﬂg{wﬁ’wﬁuasﬁvﬁaaLamﬁ'l{?u%’um
Tneftaefl Susnwdaurdusnvosmsfneiwaslaiin
nsgaNnAaenANsAnAILNG i T88Ia1RnnIuNa
geanlumsiias1gyid 120 LFou
2.6 9385553598 Tunywd

nsfnwd lfFun1sfusesananenssunIs
35u553un15398lunywdvelsineuIaasnans
Uszasd Janinguasnvsiil siWa. 061/67R laerlu
nsAnwuuueundsannvssideudUisuazadl igs
msuntadeyadiuynnavesiilieynse Teyaiitian
Anseildifl e tagUuszasiniaienisvindu uay

enunalunmsslegliannsaszyinuvesiae

3. Han1sAnN
Foyafiugrunguiiatsuszeingsiuau 252
518 WUINTUNANGITIUIY 232 518 (92.06%) L
PI$1UI 20 518 (7.94%) 9ngade 73.32+8.10 T
Anadefuiuianie (Body mass index, BMI) 111y
25.46+2.27 An./A54. NANTAS BMI > 23 kg/m? 11N
flan¥ouay 8551 uavti 18.6-22.9 nn./n%a. fovay
11.50 Tnsfiszoz1a11155nwalsaluIvaulade
7.4424.30 ¥ drulngidulsaumnuiiesnii 10 Y

Sevay 64.29 lAedgvasnnuaulaingsladus
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(Systolic blood pressures) WU 133.38+16.30 1.
Usen Arnuaulaingi9ialanateda (Diastolic
blood pressure, DBP) L¥iN1A1U 68.72+12.5 1. U5an
d2uA a8 p5EAUL I aaz Al (Hemoglobin A1C,
HbA1C) WA U 7.23+1.47 % lawdiseayu HbALC
NINAIUNIAU 9% mnﬁqm%’aaax 42.40 799891170
ffounin 7 $evar 28.80 nsquym3 Fevar 1.59 fu
ueanegoasovar 3.17 Tudruveumalduu (Calcium)
WiINAU 9.05+0.73 1A./Aa. SEAUIANEUA (Vitamin D)
32.08+12.18 Un./ua. S¥AUTDS IUN1I1INTo8A
(Parathyroid hormone) 80.90+117.06 un./sa. &
ALRABeIASLORATY (Creatinine, Cr) AU 0.9+0.86
UN./A8. WAEAIN1TNTDIV8ILA eGFR LN 1A
78.10+21.77 1a./u1#1/1.73 a5u. inediusy iRnseniin
unneufesar 25.79 lsadszdrafinuinniigado 1sa
Anusulafingeseray 54.76 in1sldaieseenunn
1INNINTONAU 5 UN. ARRDAULINAT 3 LADUTeY
av 1349 d@unsldoransyiuimaludoanues
ar 52.78 Iagld18usn Metformin unfigniosay

53.17 s9%a%AReINgY Sulfonylurea Sovay 40.48

M19199 1 FeyaiiugruvesiUie (n = 252)

naudreE1ea 2 nau I nauiléFueniluy
Wiy 1191 126 518 uay nauisuenlalasin wedn
31U 126 518 wud’lﬁﬁa;ﬂaﬁ}ugmﬁuaaﬁgaamﬂduLLax
AanTIaNIeslJuRnslnalAgeiy seAuIniiua
TuguliunndnsfuegddodAyszninaaningy
(31.69+11.19 Wiwufiu 32.40+12.95 un./ua.) s¥AuU
godluunialnsesdluduliunanaeiuegad
Wod1Aysendngeing u (95.42+158.61 1Mguiy
66.39+42.76 un./ua.) seduneaidesludiulaiunneng
fluegailtdydfyseninaaasngu (9.05+0.75 wWigufiu
9.04+0.07 un./na.) A7 AALLANAIaTUDY19d]
WedrAgyneada lawn o1y avllulanie A5zau
hnaazay (HBAL0) TsaUszsdladomiFosss ns
¥ ¥usranuiniasindugdu (nsulin) n13lden
adseuaRnsanuiy =5 un./Ju Andeiuiiy 3 1isw)
Tnonguendluguuunuiseiuasieoatuludduunnniy
(1.09+1.18 LIy Uy 0.71x0.18 4n./Aa., P-value
=0.006) uaznuusziAlAenTEnN®n UABULINNIT
(31.74% wiguiu 19.84%, P-value = 0.031) Fauans

Tusnsnan 1

All subject nguitléFuen nguitléFuen
doya (n = 252) DEN (n = 126) ZOL (n = 126) P-value
31uau (Sowaz) 31uau (Sowaz) 31uau (Sowaz)
219 (¥), mean + SD 73.32+8.10 74.87+8.27 71.78+7.62 0.002
el 0.162
Lld} 20(7.94) 13 (10.32) 7(5.56)
‘1/11:'1:1& 232(92.06) 113(89.68) 119(94.44)
fturanie BMI (kg/m?)
<186 5(1.98) 3(2.38) 2(1.59) 0.027
18.6-22.9 29(11.50) 20(15.87) 9(7.14)
> 23.0 218(85.51) 103(81.75) 115(91.27)
Mean + SD 25.06+2.27 25.36+2.43 25.57+2.27 0.453
svozanduuivau 0.293
<109 162(64.29) 77(61.11) 85(67.49)
>10 9 90(35.71) 49(38.89) 41(32.54)
Mean + SD 7.44+ 4.30 7.56+3.85 7.33+4.73 0.661
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All subject nguiléFuen nguiléFuen
doya (n = 252) DEN (n = 126) ZOL (n = 126) P-value
1wy (3owaz) 1wy (3oaz) uau (3owaz)

fin Blood pressure

SBP (mmHg), Mean+SD 133.38+16.30 135.18+16.79 131.57+15.71 0.081

DBP (mmHg), Mean+SD 68.72+12.50 69.71+12.85 67.73£12.06 0.211
HbA1C (%) 0.046

< 7.0 74(28.80) 36(28.57) 38(30.16)

7.0-79 44(17.10) 22(17.46) 22(17.46)

8.0-8.9 30(11.60) 14(11.11) 16(12.70)

>9.0 109(42.40) 59(46.83) 50(39.68)
Mean + SD 7.23 +1.47 7.34 + 1.38 7.12 £ 1.56 0.253
guuns 4(1.59) 21.59) 21.59) 1.000
mMshuLaanogad 8(3.17) 5(3.97) 3(2.38) 0.472
Calcium (mg/dL) 9.05 +0.73 9.05+0.75 9.04+0.070 0.917
Vitamin D (ng/mL) 32.08+£12.18 31.69+£11.19 32.40+£12.95 0.708
PTH (ng/mL) 80.90+117.06 95.42+158.61 66.39+42.76 0.33
Creatinine (mg/dL)
Mean + SD 0.90+0.86 1.09+1.18 0.71+0.18 0.006
eGFR (mL/min/1.73 m?)
Mean + SD 78.10+£21.77 71.48+24.52 84.73+16.07 0.0001
Previous fracture 65(25.79) 40(31.74) 25(19.84) 0.031
Hypertension 138(54.76) 74(58.73) 64(50.79) 0.165
Rheumatoid arthritis 36(14.29) 13(10.32) 23(18.26) 0.054
Chronic kidney disease 21(8.33) 19(15.08) 2(1.59) 0.0003
Glucocorticoid use

34(13.49) 10(7.94) 24(19.05) 0.006

(= 5 mg/d for > 3 months)
granmaluiden

Metformin 134(53.17) 72(57.14) 62(49.20) 0.193

Sulfonylurea 102(40.48) 46(36.51) 56(44.44) 0.176

TZD 9(3.57) 3(2.38) 6(4.76) 0.050

DDP4 inhibitors 27(10.71) 9(7.14) 18(14.29) 0.050

Insulin 13(5.16) 2(1.58) 11(8.73) 0.033

GLP1 RA 1(0.40) 1(0.79) 0(0) 1.000

SGLT2 inhibitor 28(11.11) 11(8.73) 17(13.49) 0.175

DEN = denosumab, ZOL = zoledronic acid, BMI = body mass index, BMD = bone mineral density, PTH = parathyroid hormone.; TZD,
Thiazolidinedione; DDP4 inhibitors, dipeptidyl peptidase 4 inhibitors; GLP1 RA, glucagon-like peptide-1 receptor agonists
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3.2 guAnsalmsiiansegniinival

INNTANYY WU NEReFAluguIuiinszanyin
T 109 18 578 wndunszgndundsin 7 51e
($owaz 5.56) lulynszandundain 11 518 (Fesaz
8.73) nsxgnarlnniin 2 578 (Feway 1.59) ns¥gniin
9u 3 918 (Fevar 2.38) uazlungulvdlasin uedn
wundnszniinlud §1uau 11 518 wunlunszgndu
AN 6 518 (Sevay 4.76) llvnsegndundain 5

518 (Foway 3.97) nsnavlnnvin 2 518 (feuay 1.59)

'
a a o

nszninau 1 98 (Govag 0.79) MAanseqniinlual
nlsanszanniuniglusseziian Annuna
forFsuiisusnsdiuninudes (Hazard
Ratio: HR) sewinenguensluguiu fueledlasin ue
Fo wuIwans1sedsliidedAgnisadfuesuesnis
\innszandunaainlval HR 0.86 (95% CI 0.30-2.48)
P-value 0.782, n3zqninlmiflailynszgndunda HR

0.50 (95% Cl 0.18-1.42) P-value 0.19, nsgqnaglnn
N HR 1.00 (95% Cl 0.14-7.02) P-value 1.00 @uAd

nsggnazlnn HR 0.2 (95% Cl0.02-1.69) P-value
0.14 UAZNTEANB UTHN 0.33 (95% C1 0.03-3.18) P-
value 0.34 99NAT3ATIZYALETA Cox Proportional
Hazards Model il emannudusiussywinaeiiaaos
Aunsiiansegninlva Tagvin1susudseandua
(adjusted) FauUs7 dauuans1seg 198 Tad Ay
1#un 01y Tsaladeds uaruseAnisAansegniinan
nou wualidanuuanatsedsiidedrAgynisainly
n1stesiumsiinnsegniinlniseninanguenilug
wuukarelealasin wedn lawila1 Adjusted Hazard
Ratio (aHR) nszandunasin My 1.41 (95% Cl:
0.58-3.44, P-value 0.45) uaglulynszandundein
WINAU 2.50 (95% Cl:0.67-9.33,P-value 0.17) wil7n

naudi lasvenalugwuvazdYaduid eelunisifia

v a v '

ns¥gnTiniuAugenIAiloAuANAILUSIMATT LY

Y

UszAnSamveseiaeslunmsangUAnisainsegniin

[

fanaguriniunaenszezlIaNfnnuNg Tayas

LEAASLUANTIN 2

M990 2 msaUTeuiisunsiiansegniinlual (Clinical fracture) widalasu endluguay (DEN) (n = 126) uag

naufilssuelualngiin uedn (ZOL) (n = 126)

nguilléFuen nguilézuen Adjusted Hazard
. Hazard Ratio (HR)
AUT DEN ZOL P-value Ratio (aHR) P-value
(95% ClI)
Outcome (n) (%) (n) (%) (95% CI)
Vertebral fracture 7 (5.56) 6 (4.76) 0.86 (0.30-2.48) 0.782 1.41(0.58-3.44) 0.453
Non-vertebral
11 (8.73) 5(3.97) 0.50(0.18-1.42) 0.190 2.50(0.67-9.33) 0.170
fracture
Hip fracture 2 (1.59) 2 (1.59) 1.00 (0.14-7.02) 1.000 0.80(0.04-15.80) 0.881
Neck of femur
5(3.97) 1(0.79) 0.20 (0.02-1.69) 0.143 5.65(0.50-64.15) 0.162
fracture
Other fracture
3(2.38) 1(0.79) 0.33 (0.03-3.18) 0.340 1.51(0.13-17.69) 0.744
endpoints
Femoral fracture 1(0.79) 1(0.79) 1.00 (0.06-15.90) 1.000 2.10(0.04-114.19) 0.715

Hazard Ratio (HR) and 95% confidence intervals (Cls) were estimated using Cox proportional hazards model. Zoledronic acid was used as

the reference group. P-values < 0.05 were considered statistically significant.

3.3 §M3IN1559AAINNISAANTEANIN
INMTAATIEVTOYaAILTT Kaplan-Meier Lite
WiguigulseanSanseninanguedluguiy uay

lgdlasiin wedin Tunislesiunsiinnszaninnaen

FEULIAIAANIUNG 120 LABU WUIIAINTEFIUVDY
SLYLLIANAARIULYINAU 73.51 LAY (IQR: 51.99—
120.00) 1nefiszeeiaInsian1usIunIdy 97.34

person-years wialu 56.17 person-years Iumjﬂﬁﬁa
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1asiln Wedn uag 41.17 person-years tunguefluy
wiu elfdugulunsussifiugiinisalueanisiin
nseqniin TnelusozSusiu (12 Weuusn) nguitlédu
g1AlugUY (1 126 578) dUszansainlunis
JastuldauysallagladnugUdinisalnszandiniae
(Survivor function = 1.0000) sumzﬁmﬂfj:u Tgalastin
weda (Fwau 126 918) wugUlensegnindiuiu 3
118 denalvisnsnissensyisesas 97.62 (95% Cl:
0.9280-0.9923) 5¥82nA" (36 - 60 Liaw) LlaAnn

Hafali 3 (Weoui 36) wuingueiAluguuy g

Shwdnsimssenligetissevay 96.12 luvaeiingy

Twalasiin wedn anauvdeiovay 89.65 waziiledsl
i 5 (Feuil 60) nauenAluguaI Sansdidns Fracture-
free survival 7 i an7 17 YAy 88.26 (95% CI:
0.7793-0.9394) \fiurunguludlnsiin uedn sagi
ouay 84.02 (95% Cl: 0.7333-0.9068), Sr8r81d (NS
60 Liow) feninssoanululieud 120 9zfian
Inddesiulageingualuguuuiaznquledlasin ue
30 anawneyiisevar 74.6 uag 74.7 amuddu uay
wuhansasdesiu (95% C1) vesisassnguniian
Judlosnngihomdengannishamuszezenianas

Aawanalugudn 1

Kaplan—Meier survival estimates

100+

+ o)} o1}
o o o
1 I 1

Fracture-free survival (%)

N
o
1

Zoledronic acid
Denosumab

T T T T T

0 12 24 36 48

T T |
60 72 84 96 108 120
Months

JUN 1 n9MMuEnI8nIINTTeAINMISAANTEYNIIN (Kaplan-Meier survival estimates) lUTguLfiguseninenguen

denosumab ({@uAwAY) kay zoledronic acid (FUFUREY) FRBATEELLIAT 120 LHau

3.4 nMsSeuliiguanamuIliuYawansEgn
AladAuMUIULLINANTERN (Bone mineral
density; BMD) usni3unousnunvesnaueflugiuy
N5z ndundsdIuted (Lumbar) ogfl -2.11+1.42
avlun (Total hip) -1.69+1.18 Ward@1UABNTLAN
azlwn (Neck of femur) -2.08+1.02 luraugfiaiade

ANUTUILLLINANSEANYeIngueledlasin wedn

n5eaNduNdsduled (Lumban) oy #i 2.1d+1.16,
azlnn (Total hip) -1.49+0.93 wagdiumanszgnazlnn
(Neck of femur) -1.73£0.96 4 15 8 UL BUA2N

MUNLUUNIANTEANVDIY W IFRINGUNUIWANATY

[ '

sl ddudAyn19adif seAuAT Trabecular Bone

19

Score (TBS) waswansnaiuag19luivedAgsening

o

doengal (1.31+0.01 WWigufiu 1.31+0.012 un./44.)
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\WiowSeuifisuaumuiuyutianszgn BMD
(T-score) i sf ulazn15LUA BuLUas BMD (T-score)
naIla SuEINgUEIA UL LUU NTEANFUNE A U7
(Lumbar) 8¢ 1.68+1.02 (i ududesay 20.38)
avlnn (Total hip) -1.50+1.18 (Windudevay 11.24)
wagdumanszgnazlnn (Neck of femur) -1.810.92

(WuTuseear 12.98) vaugiingu ludlasin uedn

waraduaensea nazlwn(Neck of femur)
-1.70+1.24 (isTudovas 1.73)
dowFeudisusntiaesnguluauannsoudia
ANUUILUUNTEANVBILALUTLAIY Wsuiunguele
alasin weda wudndauuana19iueg 19ty
WedAyneada lnensegndundsdiuies Sovay

20.38 AU 15.89; P-value 0.656 @¢lnnsy S88ay

o

AlaRgANUILILILLIANTEN (BMD) NTeandumnas 11.24 iy 13.42; P-value 0.398 uagmanseqnazlnn

v

d7uL97 (Lumbar) asﬁiﬁl -1.80+1.16 (inTu 15.89%), Saway 12.98 AU 1.73; P-value 0.684 ANUAIAU A4

v

aglnn (Total hip) -1.29+1.09 (finTusosas 13.42) wansluasneii 3

M197197 3 WSguLigu BMD (T-score), Trabecular bone score, Fracture, Adverse events Imi’mfiaul,ﬁu%yjauaz

vdafudaya seninesnquitlduenfluguny (DEN) uazngudilasuenledlasin wedn (ZOL)

fauus nguildFuen nguildFuen P-value
DEN (n = 126) ZOL (n = 126)
BMD (T-score) (Baseline)
(noulssue)
Spine -2.11+1.42 -2.14+1.16 0.875
Total Hip -1.69+1.18 -1.49+0.93 0.149
Femoral neck -2.08+1.02 -1.73+0.96 0.010
BMD(T-score) (Follow)
(mdsleFuen)
Spine -1.68+1.02 -1.80+1.16 0.656
(ifiatu 20.38%) (Wt 15.89%)
Total Hip -1.50+1.18 -1.29+1.09 0.398
(iiatu 11.24%) (ilatu 13.42%)
Femoral neck -1.81+0.92 -1.70+1.24 0.684

(iadu 12.98%) (i 1.73%)

Trabecular bone score 0.642
L-1 1.32+0.07 1.30+0.08
L-2 1.31+0.02 1.31+0.03
L-3 1.32+0.03 1.31+0.04
L-4 1.31+0.01 1.33+0.03
Adverse events 2(1.59) 4(3.17) 0.630

BMD = bone mineral density, Statistical used: *Independent t-test, Statistic significance P-value <0.05

3.5 aanshineuszasAannislden ourfinquenledlasin weda wuUlefidenishy

nmshamuanudasasensldeisaendu fsUsvasddua 4 sedesaz 3.17) lnevisvuad
Wuqﬁ’ﬁmsaisuaqmmﬂﬂﬁaﬂixmﬁﬁquﬁwm 6 518 pinsaaeldninlnglussuzidounau (acute-phase
Anidudesar 2.38 Taglunquendlugusunugvaed flu-like symptoms) n1euaeld sun1sngneINIg
flonisldfisuszasdsiua 2 18 (fevar 1.59) 39 vaoaldend 1l o3iasievius suiiounisad fny

FI891UINRURAITIATIIVT WL dnen Tu 19URN190ve991N15 LN IUTEA9ATENINETIE09
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o o

yilauanmenusg19liidedAgnead@ (P-value
0.630) UBNANHAABATLELIAINIAARUNANTANE
LinussnunaineimshifisUszasdfisunss wu
mwﬂiz@ﬂmﬂiﬂﬂim‘a (Osteonecrosis of the jaw)
M?ami'ﬁﬂ%&ﬂssaﬂﬁumﬁﬁmﬂﬂa (Atypical femur

fracture) ludhensaesngy

4. aAUTIEHANTANEY
nsfnwidunsisuiileulssavinmunsen
Shwnlsansegnngu taud Aluguay auin 60 un. 3n
Tafmdann 6 Whouuavledlasiin wadavuin 5 un.
Tinamaeaideasdar 1 ade lunisannisiia
nszgniinlmianszgndundauarlaildnszgndunds
nsABuLUasBInITULLIuIIaNSEYNLAT A
Uaoadsanmsldonludvaslsauimnuniad 2
wuindnwzszrnslunisinuiingudegiedieng
ADUUIININ dauimgasﬂumamfmﬁﬂLﬁuLLasﬁmi
mvauszAuimaludonazaulald nelsasaudiny
snfigadolsnnuiulafings doyafugiuves
Uszrnsluniueny e dudiuianie Arnnudulain

= @

warseauwImalud endasaudaiulngAeaiu

(12) g & A

N19AN®1999 Taewook Kang hazamz? 991l Ll

o

Wisuiisuszninangunisin wuingUaedlasud
Tuguuilongiadogeni SanugnuedlsalmiZoss was
fusyifnszgniinuineuganinguitldsuledlasin
Lo%n Feaenndadiun1s@nuiues Rouach Vanessa
wazany™ nadanaaseudanisidentdenluiiy
UfvAese Insunmdsnidenldmluguaulufieid

v v

ANUFsgeanIsiinnsEantinvsedlvedninn1unis

auvedle tesannenledlasin wedaduivanis

seddludUneladon Faenndeaiuuimeivufun

o A

Jagtuiinunihdluguuuidumadend Aglugdvae
NANAINET?

nansfAnytaonadosiun1sineves Rouach
Vanessa waraaz™ dauTouifioudluguuuuiayled
Insiin wedalugUlgiumnuuasnuingdinisaluay
AId ssweensiianszg ninlndidoady Tne

a o o

nsAnwillinuanuianasegeiidudAgynisaia

°ZJENﬂ’]iLﬁﬂﬂix@ﬂﬁﬂiﬂulﬁﬁﬂiﬁﬂﬂﬁIU%ﬁ’ﬁLLavaiJmL‘U'
nszgndunds usfhdnnudUaeiiAnnszgninlaly
nauAluguuuazinnnInguledlasin uedin (18 578
Wisuiu 11 519) wilileiasgsian Hazard Ratio(HR)

°

LinuanuuanasegadidedAglunnduninsean
Vailileiansansuiudeyaiugunuingualuguay

'
a

fauidsadudugenin loun o1gdegendn Tuseia
nsgAninuInaugenIteguiited Ay (Segay 31.74
Jieuy 19.80) wazdemgnvaslanlaiioegand,
oghataau deunadns HR Alduandrsiuorrasiiou
alugunuivseaniamlunisdesiunsegniinle
vieniulealasin weda wilunguivaeisiaaiy
Lﬁmﬁugmquh

wena N s Kaplan-Meier lun1s@nwni
wansliiuiflugunuivuliuangUfinisainisiin
nszaninlaninledlasin wedaludie 5 Yusn Tnglyl
wun1siiansegninluyae 12 weuusnlungualugy
ui (fracture-free survival $ewag 100) Fae19agviou
fagnd dudsnsaaensennil iaiuazsaidle
agslsfinuilesserAnmunagiuiuds 10 T (120
L) 5613’1ﬂ’]iiaﬂ‘ﬂ’lﬂﬂ?iLﬁﬂﬂi%@ﬂﬁﬂ%@ﬁﬁgﬂﬂaﬂﬂﬁu
ndulndifsatuiiUssumdosas 74 §ausd
UsyAvsnmuassaeslusszemiliunnsmatuogig
Fauluftrsumueiad 2 fatlasimunadns
spezemMfeanNTEingeds iesandiuiudaegng
lugravievesnsAinwanasndediies 3-6 918 dewa
IfAnAuAaIAARaULIASEY (standard error) gatu
wazorafiaralintueuresiUssanm diuisansd
msfnwiAuiieusunadnsluszezen Tnslams
FaannI 7 Y

dmiuAadsmnuruLLYeIIANTE N DU
ns¥nen wudnlidanuunnatsegeidedAgnis
affsznitengualuguuunazledlasin wedn oy
AdnnuvuLuInansEgnUIMNsTgndutey
7l -2.11 uay -2.14 sy FaildrindanisAn

14) &

284 Kellen C wazang® N151891UA1ANUAUI LYY
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AINAIFU AULANFNAINE1I9198B el
Jadeidnasaranuvnuwiuinansegnlagyszyng

lunsinwildulngiisedu HbALc g1 (HbAlc = 9.0)

1) Ay

saonadoaiunisinuives Lee J uazansy!
amzthaaludengudutieduddyiiduiusfunis
Wialsansegnnsukaznszgnvinlul Uigiuiniinu
uananinanIsAnudauingvasifszduinia
dzau(HbAL) W1 8 dArAunrUILLUIIANTEQN
A1ninguitsl HbALc Youndn 8 GeenaiAsadasiu
ﬂalﬂﬁﬂﬂ%ﬂé’mﬁaq\iﬁﬂﬁ advanced glycation end-
products (AGES) U8 40 15d¥ ANV ILT 579

19 FuRuNg

(mineralization) AMeTuiduloasaaiiau’
LanI9anYeY Receptor Activator of Nuclear factor
Kappa-B Ligand(RANKL) La31n158a18nT¥ANLALLI

an 2.8

n1saqdeanansegn”” annedidnavessnansediv

ﬁwmaim?iamLLazSuq’SuﬁmaﬁiammL?{aﬂumﬂﬁﬂ
nszaniin lnenNn1sAne Schwartz AV uazans"®
wUIANNIABvRINsEYANTULALNTERNENANAINAY
nene thiazolidinedione Yozl insulin @nLLANL
Aosnszgnnktuntizuiaialudens viei b
n1s@nw i nunsld insulin wag thiazolidinedione
Joway 5.16 uay 3.57 AUa16U

fuheuvnuviadl 2 fhilaanmnszen (bone
quality) anasusidnAIANunILLLIRANSEANaTagly
inausiUnAviege daunnssanngtiesiliduumiy
ogslafiou nansAnvnuiniarlugusuiarleales

o v 1

in weFnanunsauinANIansegnlaeg19ltedAnlu
e dn loun nszgndundsdiuer azlnnsiy

LazABNIEANALYT IagAluguIUTENIaNTEANUTLIN

o [

nszgndundaiosay 20.38 vurnledlasin uedaliiy

< a

Jewaz 15.89 Feiluuwilduasandodiun1sfiny) Bone
HG waganue"? N918971U T AGUIUTLAIUAU WY
wansggnnsgandundeiesar 929 37 uag

@0 Asqgaruintealasin

N13ANY1 Black DM wagmne
waFALUANLILLLINANTEANNSEANTUNATS DAY
6.7 91 3 Y wi1nalnn150eNgNEV0EINIEBIANG

U uAviaALiia BMD 1ﬁr;i'1um'§ammsamaﬂiz@jﬂﬁnﬂ

n13vuveLadeedilonaian(osteoclast) Ingd
TuguiueIaiuAINTLILLULIaNsEg AN
Wesndgnidudenisaatensegn (antiresorptive

2 ygnanu LYALASTEN kBTN

effect) i 1o un7 1"
Fududesduivussinlunsegn (bone minerals) 39
oongws sud seeanlenanad vusialuguuuiiy
ueuAvefRduiy RANKL TuszuulnaiTenladin vinls
é’U&deﬂﬁvamLLazmia&Jﬁamﬁuadaaaﬁiaﬂmamaz
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(intracortical) WAENTEAAULUUST 19UN (trabecular)
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nsenTozmilnd (hydroxyapatite) g4 waziilegnuinin
glassaianszgnenainlinisnsgatedivesenly
atiaueluviauina Inglanizdmdnveanszgn®
wimsAnuillinuauuansfsegefifoddyms
affvesmaLiuTuronnanszgnazrianaduiluguay
warlodlasin uweda urAdsiatsanItUseInsnay
Aluguuiinudsddunisiinnszgniingsndn léun
91gidsanndn (74.87 U isuiu 71.78 ) uaxdl
mmsqﬂ%ﬂmlmL%wa%’ﬂqmdﬂasmﬁa’mw (Youay
15.08 1fisuiy 1.59)% n1siinquiluguuudana
Aedsveunanszgnlndifssiunguledlasin ueds
onazvioudasglomivesdluguuulunisiinnig
vuwduansegnlugUaeidaudseganied
Yodriadunisieuvedls anuldvesluiae
wvmuiiduinszerenuazansunsndounla
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gauaglinuonislifieUszasduuse Inonguitld3u
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vy (flu-like symptoms) nnndnendlugusy Faudu
a1nskiguisuaznuldveslunislismmasnden
M dhugdluguuunuiiissiiunstansuinuian
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(osteonecrosis of the jaw) WagnsEANAUIINRAUNG

(atypical femur fracture)
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ansgeLusn1 American Diabetes Association (ADA
2025)* lawugiuuininisnwlsansegnnguly
AUaeuvY Taeseydnengu bisphosphonate 81
na o selective estrogen receptor modulators 81f
T,uszju IWUYU g1 teriparatide Lag ¥ romosozumab
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