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Abstract

Purposes : To compare the mean levels of glycated hemoglobin (HbA1C), fasting plasma glucose
(FPG), medication adherence scores, and drug-related problems between patients receiving
telepharmacy services and those receiving conventional pharmaceutical care at Pathumrat Hospital,
Roi Et Province.

Study design : A quasi-experimental research with two groups pre-post test design.

Materials and Methods : The study sample consisted of 68 diabetic patients receiving outpatient
care at Pathumrat Hospital. Participants were selected by simple random sampling and divided equally
into an experimental group (34 patients) and a control group (34 patients). The study period was from
September 2024 to May 2025. Data were collected using several instruments: a general patient
information form, the Medication Adherence Scale for Thais (MAST), a medication-related problems record
based on the Pharmaceutical Care Network Europe (PCNE) guidelines, and HbA1C and FPG values
extracted from patient medical records. The reliability of the questionnaires was confirmed with
a Cronbach’s alpha coefficient of 0.85. Data analysis included descriptive statistics such as frequency,
percentage, mean, and standard deviation. Inferential statistics were performed using the independent
t-test to compare mean differences between groups. Statistical significance was set at a 95% confidence
interval

Main findings : After the intervention, it was found that diabetic patients who received pharmaceutical
care through the telepharmacy service model had a reduction in hemoglobin A1C (HbA1C) levels
compared to the control group. However, the difference was not statistically significant (p = .054),
with a mean HbA1C reduction of 0.60% (95%Cl: 0.01, 1.21). For fasting plasma glucose (FPG),
the intervention group showed a statistically significant reduction compared to the control group
(p = .036), with a mean FPG reduction of 20.24 mg/dL (95%Cl: 1.37, 39.10) . In terms of medication
adherence scores, the intervention group had significantly higher scores than the control group (p < .001),
with an average increase of 3.12 points (95%Cl: 2.21, 4.02). The most commonly identified drug-related
problem was insufficient therapeutic effectiveness. In the intervention group, this issue was observed 40
times (93.00%), while in the control group, it was found 37 times (88.10%). The primary cause was patients
taking less medication than prescribed: 37 occurrences (86.00%) in the intervention group and 31
occurrences (73.80%) in the control group. The primary method of problem resolution involved
providing verbal advice to patients, occurring 37 times (86.00%) in the intervention group and 31 times
(73.80%) in the control group. The outcomes revealed that the intervention group had significantly more
problems resolved than the control group (p<.001). Specifically, the intervention group successfully
resolved a total of 35 problems (81.40%), whereas the control group resolved only 8 problems (19.04%)

Conclusion and Recommendations : Pharmaceutical care through telepharmacy services is a vital

approach that enhances medication adherence, reduces drug-related problems, and leads to improved
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clinical outcomes for patients with diabetes. This model can also be adapted for other patient groups
who have not yet achieved their treatment goals. To maximize effectiveness, long-term follow-up and
development of a comprehensive care system are essential. This should go beyond medication
management to include nutritional counseling and guidance on health behavior modification. Such an
integrated approach helps empower patients to take continuous and sustainable care of their health

at home.

Keywords : Pharmaceutical Care; Telepharmacy; Diabetes Mellitus
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9.17% (SD.=1.45) A" FPG in@8 191.38 (SD.=52.29)
me/dL dunquaruaudingdumandgsdiuau
23 AU (67.6%) TengLade 64.97(SD.=9.62) T
anunnausag 21 au (61.8%) IuNNSAN®
sefuUszaudnw 33 Ay (97.1%) wagldanddnnes
Tun15§n®1 30 AU (88.2%) Fydlutaniuiade
agjﬁ 26.64(SD.=7.95) ke/m? dlszeziartenunninu
@y 11.94(5D.=5.79) U l#fuensauiaie 5.88
(SD.=2.91) 578115 wazdlsAUszIITINME 32 AY
(94.1%) fisefu HbALC Lade 9.36%(SD.=1.64)
waze FPG LA 191.35(SD.=55.74) mg/dL Fsdaya
fuguresngumaassuasnauemualifiauuaneg
fupgraiifuddymeda duandunsd 1

M19199 1 919U Fevay A1RRULALEIUTELULINATIIUYOINEUNARBILALNALAIUAY

naUNAABI(n=34)

nauAIUAN(N=34)

265

anwzUszrINg - - p
31UU(%) 31U9U(%)
LNF 0.27°
Y 7(20.60) 11(32.40)
wia 27(79.40) 23(67.60)
HOUN NN TH 0.27°
Tan 5(14.70) 10(29.40)
A 27(79.40) 21(61.80)
nig 2(5.90) 3(8.80)
N13ANYEeER 0.56°
Uszaudnw 32(94.10) 33(97.10)
TsuuAnw 2(5.90) 1(2.90)
avsnssnen 0.60°
1159905 4(11.80) 4(11.80)
UnI1o9 29(85.30) 30(88.20)
Usznudany 1(2.90) 0(0.00)
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A1519% 1 (si0)

nEUNAABY(n=34) nauAIUAN(N=34)

anwauzUszrIng - - p
A1UU(%) 31UU(%)
1IN 0.42°

WNYRITNTIU 18(52.90) 19(55.90)

vty 15(44.10) 15(44.10)

Sudheiily 1(2.90) 0(0.00)
filsAausznEdusaudae 33(97.10) 32(94.10) 1€
Usz¥Annsguyvd 0(0.00) 1(2.90) 1
Usz3An1shugsn 2(5.90) 2(5.90) 1°
nsldenaulng 1(2.90) 1(2.90) 1€
N3 lYaInsLEsN 3(8.80) 5(14.70) 70°
nsldefienuieg 33(97.10) 29(85.30) 197
fs18n58@aUuImausIuAle 8(23.50) 15(44.10) 07°
91912 (@) Mean(sD 63.50(3.87) 64.97(9.62) a1°
fvtiudanie (kg/m?) Mean(SD.) 25.25(3.15) 26.64(7.95) 35°
szpznafidulsaumanu Mean(sD.) 10.26(6.68) 11.94(5.79) 27°
Fruausen1sEdilasu Mean(SD.) 5.05(1.95) 5.88(2.91) 18°
599U HbALC Rafiu Mean(SD.) 9.17(1.45) 9.36(1.64) 62"
539U FPG fadiu Mean(SD.) 191.38(52.29) 191.35(55.74) 99"

a=Chi-square test, b=Independent t-test, c = Fisher’s exact

2. maBeuiisudiadessiuinaazauluden
(HbA1C) wazAadeszaunglaalunaiaun
YULANR1MI5 (FPG) NBULATNAINITNARDIVDY
NHUNARBIUAZNGUAIUAN

' @

AYNFINITNAGDINUTY NFUNARBIIATEHU
thanaavauluden (HbALC) anasagnsilfadday
neadn (p<.001) Taeilinsziuihmaazaluden
(HbA1C) amas 0.59% (95%Cl: 0.35, 0.83)
Tuvaufingueuaulaifienuunnsafueeaiiiud iy
M3adR (p=0.64) druAadssziunglaalumaias

Yron01M13 (FPG) nuitngunaassiAiiade
seaunglaglunalauvayeneInis (FPG) anas
g ailtfuddnmaada (p=.008) lnefidadsszsiu
nalaalunanauvayenaImis (FPG) anas 21.64
me/dL (95%Cl: 6.13, 37.16) luvaziinguaiuns
luflmuunnstsiuegelidediAgnieada (p=.67)
Fauandlunisned 2
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M13199 2 WisuifiguAadusyaviinaaradluion (HbALC) uarAnadeseaunglaalunaiaunvuyonaImis

(FPG) NouUAENAINTNARBIVDINGUNARDILALNGUATUAY

fuys n Mean(SD.) Mean diff.(SE) 95%C| P
NAUNAADY
HbA1C (%)
NOUNAADY 34 9.17(1.45) 0.59 0.35, 0.83 <.001
NAWNAAD 34 8.58(1.02)
FPG (mg/dL)
AoUNAAaDY 34 191.38(52.29) 21.64 6.13, 37.16 .008
NAINAADY 34 169.73(29.94)
NHUAIUAN
HbA1C (%)
AoUNAADY 34 9.36(1.64) 0.18 -0.007, 0.25 .64
NAWAAD 34 9.18(1.47)
FPG (mg/dL)
AOUNAADY 34 191.35(55.74) 1.38 -5.31, 8.07 .67

NAINAAD 34 189.97(46.05)

Wisuiisuauuansalaglians Paired T-test (p<.05)

3. maSeuifisuAiaiessauthmaszasluiion
(HbA1C) wazAadesziunglaalunanaun
Yuzand111T (FPG) T8WiNNGuNAaas uag
NEUATUAN VHINITNARBINUTY NEUNAADIATEAY
ihaaavauluden (HbALO) anauilaiUFeuiiuiiy
naumIvA walifiaduunneisiuegreddedfy
Meadn (p=.054) Tneilensziuthmaazanluden

(HbA1C) amag 0.60% (95%CI: 0.01, 1.21)
Laznqunnasafidiadssziunglaalunatasnn
YULeneIM1s (FPG) anauielTeuiisudu
naualuAued 1 ldeddynisaia (p=.036)
T,maﬁﬁﬂLaﬁaizﬁuﬂgiﬂﬁiuwa’lammmzammmi
(FPG) anag 20.24 mg/dL (95%Cl:1.37, 39.10) AILER
Tup519ft 3

M99 3 WisulsuAmBesEAUmaaratluden (HbALC) uwavAladeseaunglaalunaian
VULeNd1M3 (FPG) 5ENINNGNNAADILALNENAIUAN

HAGWS NANNARLA NANAIUAL
an n Mean diff. 95%Cl P
VNAGUN Mean(SD.) Mean(SD.)
HbA1C (%)
ADUNAGD 34 9.17(1.45) 9.36(1.64) -0.19 -0.93, 0.56 623
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M1519% 3 (5i0)

'3

Nadns NANNARLY NANAIUAL
aa n Mean diff. 95%Cl p
VImaun Mean(SD.) Mean(SD.)
M IGReN 34 8.58(1.02) 9.18(1.47) 0.60 0.01, 1.21 .054
FPG (mg/dL)
NAUNAADY 34 191.38(52.29) 191.35(55.74) 0.03 -26.14, 26.20 .998
NAINAADI 34 169.73(29.94) 189.97(46.05) 20.24 1.37,39.10 .036

* Wisuisuanuuananslagldaida Independent t-test (p<.05)

4. 15 U38 UL UAIAZHUULAAEAINTINLD NadR (p<.001) lasdiazuuutadsa11usinie
Tunslgeunnnin 3.12 agwuu (95% CI: 2.21, 4.02)

fakandlunsen 4

Tunsldervangunasasuazngunliuny
NAINITNABDINUIN NFUNAARIIAZILLLREY
AusaEelunisldeninnninguaiuaseg ity

= = ~ ' A ] 1% ' oA v a 9
A1919% 4 Wisuilsumazuumaieaiuiuiislunislien sswinnguildsunisusnisundunssunislng
(Telepharmacy) uagnguinlasun1susnismuung

NANNARLA NANAIUAL
n Mean diff. 95%(Cl p
Mean(SD.) Mean(SD.)
NOUNAADY 34 30.94(4.07) 31.09(3.27) -0.15 -1.93,1.64  0.87
AAINAADY 34 35.09(0.87) 31.97(2.47) 3.12 2.21,4.02 <.001

* WSsuiisuanuuenanlagldaia Independent t-test (p<.05)

5. mswSeuiisuinuau Sevazvaslyniuay
nsudlateym anmsTdenludUeiumanuvaangu
VIARBILALNENAIUAY

naen1snaaeanud Iuudagmlungunaaes
ffanun 43 as Tagdgmiiinvdiulngie
FeeUsEAndainnisfnedunanisinuiaine
Taliiiane wustuau 40 ada (93.00%) AUNAWANIN
ngUaeldendesninunnddadiuo 37 a¥q
(86.00%) lawdsudlolgyniundndonislumuwuzin
wiUIeag TN 37A%4 (86.00%) iWuidiEafu
ﬂ&jumuquﬁﬁwmuﬁ@mﬂy’mm 42 ﬂ%y’ﬂmﬁzymﬁwu
dwlngjfieSestszansamnisnmdunanissnuw

netliifissne wudau 37 ads (88.109%)
nénfouranguasldendesninfiunnddediuu
31a%9 (73.80%) laedsuflodynindnie
nslduuzthunitaedeanaiduan 31 ade

[

(73.80%) Falsifiaruunndrsfusenedvodfey
eaia ualudiuntssonsunisudlelgymilaznadng
vaen1suilelyninudt ngunaassiinissensy
nsuilatgmuartaymleunisuilafmesuo
35 ad1 (81.40%) Tuvziinguaiuguiinssouiy
nsuilatgmuardaymlesunisuilafmesuo

8 A3Y (19.04%) FaupnsansiueealitudAgynIseana
(p<.001) AsHaAIlUAIT 5
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M13199 5 WBuigy 319U Sevazveslymannisidevesfiieseninangunaneuaznguaiuny

Uaymannnislden eRGHIGH]Y oﬂqw?am oﬂqmjmm
UUGEYAE)  AUWIU(TYRY)
yiiavaalgun : P 0.48°
P1 UszanSnImnissne Han3snwIneldLiieane 40(93.00) 37(88.10)
P2 anudaendevewtis AneinislifiaUszasAainen 3(7.00) 5(11.90)
dumavaslgm : C 0.26°
C1 msiaanviingn Liifnnssnwideerientsds 3(7.00) 8(19.0)
Swldmsuieniideusddd
C3 N13LA9NTUINLN TallausuruneImunsineu 2(4.70) 3(7.10)
293l
C7 anvnangae Funeldontiosniniunmeds 37(86.00) 31(73.80)
C8 31nNM3eraUsein NNFUTEAIUTIENTEN 1(2.30) 0(0.00)
nsudludeymn : | 0.16°
11 LLW%E?Q’%’&I%&N Uﬁxmuuwm‘i@”ﬂ” 6(14.00) 11(26.20)
12 g ImuugdungUiemenan 37(86.00) 31(73.80)
nseausunsuilalymn : A <.001°
A1 msunlulgmlasu msudlatymlasunisyensu 35(81.40) 8(19.04)
A5UBUTU wazsLiunsToLn
msunlatgymlasuniseensu 3(7.00) 8(19.04)
wAALHUNITUEU
A2 nsudlatgmldle msunlatgymlilasunng 5(11.60) 26(61.92)
Fumsgensu gausuiilosanyilale
nadwsvasn1suiludeym : O <.001°
o1 Jgmlasunsuily Jamlasunisudlorovan 35(81.40) 8(19.04)
W
02 Ygymlasunisunly Ygynlasunsunlovisaiu 3(7.00) 8(19.04)
SARG el
03 Jgmlilldsumsudly  Yymilignudluiesninuin 5(11.60 ) 26(61.92)

AuTIeNgie

*p<.05, a = Chi-square test, b = Fisher’s exact test
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30
NMIANwIRaNITUTUIAEuNsTUlaglisULuY
nsuInsindnssumnelng (Tele pharmacy) Tugfthe
winnulsaneuiauyusng damindesidn i3y
laefusieniuingusrasanisideoladn atends
Tusnmsindnssumnilna (Telepharmacy) nguitld
sULuunsUIMsadunssumslng (Telepharmacy)
fAadusziunglaglunatauivazonems (FPG)
anaseg it AYEns (p=.008) Insanas 21.64
me/dL (95%Cl: 6.13, 37.16) wasiirsyduinmaayan
Tuidon (HbA1C) anaseesllludAtynneaia (p<.001)
Tneanads 0.59% (95%Cl: 0.35, 0.83) @0AARDINY
NSNNSANYIVOY WNSITUN ATANN wazaue’
39w aingng™ agaTIu Aens” wavenals
anuliles’ waziioTouifiounadniszning
nguildsuuinsindanssumuund wuingudild
sULuunsUIMsadunssumslng (Telepharmacy)
fAadusziunglaglunaiauivazonems (FPG)
anasninguildiunmsuimandunssuaudniois
HrlodAyneadia (p =.036) lneiian FPG anas 20.24
me/dL (95%Cl: 1.37, 39.10) Turfiaadssiu
thanaaranluiden (HbA1C) nuinanas 0.6%
ualiifimnuusnaneiuegsiitudAgynisaia (p=.054)
Faaonadesiunisfnuiuosmian Inaisud uas
nsnua gnuus’ Ainuiinguneassiiaadesedu
nglaalunatauivurena1nis (FPG) deounin
nguAIUAN 32.60 mg/dl ageiitadrAnynsaiia
(p=.005) wiradsziutmaszanludon (HOALC)
wuiingunaassdatfmniingualuny 0.2%
Falsifianuumnenatuegnediloddmeada (p=.223)
WulReIfunnsAnwivesdns finnessy™® Awuin
nduvnaesdimiadsstiunglaalunanasnuazonevns
(FPG) ﬁ'mimfjmm‘uau 17.49 mg/dl agnsiiviedngy
Meadn (p<.001) usiludrnvesrnadesyiuina
avauluiden (HbAIC) wuingunaassiiaisinid
nguAuAN 0.06% delaifinanuunneieiy

agnsditfodAyn19adf (p=0.60) Faumne991n
MsAnwIYes Choe et al.® AfnwUszANSHAYDS
msdnnisidegnlasindvnslugUasiuvnudssgs
Tngnsunsnussvasndynslunisiinniumiansdn
USuen TrianUSnwiinuen dawalv HbALC anaseena
foddnmrsadfislofisuiunguatuaueiaiies
11310 Choe et al.” lavhdnmunislaen Tidusnn
uilatgmnisldenlugiaeediasioios 12 1oy
denalviszau HbALC Tungdunaaesanasla
sueusaiolumsldevesiiaenuin nauild
sUwuuNsUIMaadunssumslng (Telepharmacy)
fAadsvesnzuuuauiudelunislionganin
nauldFunsinandunssumuUnfogaiiduddy
N19adf (p<.001) @enAdosiun1sAnwInngan
TnnfAsud uaznsnua 3nusius’ Anudgihewmy
lssumsdunaifioaiuaiussgdanuudusaui
n1sliauiuagnsianiunialnsdnilaoinduns
fAadazuuuauiFonumiu anuduile
Tumsldenganinguitléduuinsundetnaiitiod iy
VN9EEA (p<.001) donAdDI UM IANY VDY Jarab et al *
fvihnsfinusaves Pharmaceutical care flewgingsy
nsldfen nsmvauszduihnaluden wasaunw
Fimvesiftrovmueied 2 lussezna 6 1eu
wugihelunguilizumsqualneundunsiisule
Tunsldenfifduedrsdmaudedisutunduaiugy
iosannslidmuInwuazinaunasgrslnddn
IngundunsyrelvgUisiiniudilaluisanslden
wazANAIAYV0INITINY) dnaliin1sUufun
pfuuthnsldoity
sutgmitiinanmsliowesfihnenui vinves
Paymitwuanniianfe Ussavnmmssnuilasiame
Feswan13¥nwraneilinelnslunguvnans
WU LY 40 33 (93.00%) WAENGNAIUANNUTIUIY
37 A% (88.10%) Insawmanilvgifnandagiasies
Aofueldentosnitiunmelnengumaassmusiuou
37 afa (86.00%) warnguaruAudIuIu 31 A
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(73.80%) lngisnsunladamuanaenislimuwugin
uifihedaenanie 2 ndu uinguildsumsuins
wndunssumslna (Telepharmacy) aglasunisinmniu
warn1sdanisudluiymessaiiiesdmaldtom
I§sunmseensunazldsumsudletymitmuasiuou
35 A%t (81.4%) unnsnsfunauitlédsumsuinisund
agnafifuddaneadia (p<.001) fianunsoeeusy uaz
whiladmldifiessuau 8 A (19.04%)

mam’:ﬁﬂwﬂuﬂ?ﬂﬁaqﬂiﬁdwmsﬁmaLﬂé’mﬂiim
lagldsuuuunisuinisiadynssunislna
(Telepharmacy) amwmﬁwﬁum{]ﬁymLLasLLﬁl‘U
Uamnvedthels JUieiinausiusielunislden
s yilseannsaeuaussfungladluwaasn
Yurenems (FPG) wazseduthaaazauluden
(HbALQ) 18 ilesnniduszuufidndadne azaan
Dunsdeasaowmainmiazdos treannisuesh
anszuzlia1seney anAtlganslunisiAuniemn
Tssmerurasiuvandsnsarunsalinisuivia
wdvnssuldegruduiilaglddosudstuiuingn
wileunisliuduiandnssuauund eauise
thluuszgnaldiugielsadugifiadwslaisinunas
wWhnmnesslula

pgnslsinu miﬁﬂmﬁﬁﬁaﬁﬂﬁmﬁﬂﬁmﬁaiwmm
n1sAamunaiaoudrsdy deenaliifieane
TunsUssdiunadndmanddnluszerenn Snvagine
drulngdarzdhudniiu Taefiddsduianie
(BMI) > 25 ke/m? Fafuiadefionvdinasne
ANNAINITOMUNITAIVANTEAY HDALC n1sUseidiy
Weeauauswilelunislden nsAumuazuily
HamiiAetesiueneslinseunguynesdusznoy
TinasieUszavannvesmssnwlusozem fauns
ﬁmiyimmimirﬂLLaLﬁmaﬂuﬁwﬂmmmmaz
nsusuAsumgAnssuguamalugluiunisuiu
WNUNISSNEIRE L InzaY WielaSuasanadng
ysgunmissEusnnBeiu

dalauaug

1. msinsfnwideidouasAamunaluszezen
Aerfunsuiviandsnsailaglisuuuunisuing
milna (Telepharmacy) lugtheiummny ileUssiiiu
wwiltiuuazenuinaureinisisuassiuinna
azauluiion (HbALC) ag1enToUARNLAZIIUED
1nBetu

2. MTAUILAZYIUINITIZUY Telepharmacy
Tirsauaqusguakuvesnsiy lidfiswsismunslden
winiu ussasfenslimuugihdulnguins way
nsdueunsUSUABUNgRnTIAuA T ilBleRuasns
Fnenmlunisquanuiosvasiieiithusgiseidos
waziluszansamluszezend
nnANsIUUITAA

YoUaUAMEEIWIBNITMeIUIaUYNSRd Tanda
Youidn fiuavanvivdnilldruuaniudsuEous
ionnsiauInszuunsidunusiunisuIuIa
ndenssuliiuszdniamuindatu nasnau
Fiietosazeraatasnviilddvaaznauaz

o

Tranusiniloauauivel

o

W5egalulacied
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