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A DRUG DATABASE-INTEGRATED VIRTUAL PHARMACIST CHATBOT
FOR DIABETES MANAGEMENT SUPPORT
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ABSTRACT

Objective: To develop and conduct an early-stage feasibility assessment of a virtual-
pharmacist chatbot that integrates a drug database and lifestyle guidance to support
people with diabetes in community pharmacies; to determine counseling accuracy,
handling of out-of-scope queries, system performance, and user acceptance.

Methods: We analyzed user requirements; built a drug and health-education knowledge
base grounded in Ministry of Health guidelines (2017, 2021) and ADA/EASD
recommendations; designed 200 dialogue scenarios personalized to stages of behavior
change; implemented an NLP pipeline (Rasa/Dialogflow) combined with a language
model (Gemini API) and APIs capturing blood glucose/blood pressure; performed internal
alpha testing and a 7-day feasibility test at one pharmacy within a three-pharmacy pilot
frame.

Results: The knowledge base comprised 40 topics with 200 scenarios. Across 200
standardized scenarios, the chatbot produced accurate/complete responses in 94%;
for out-of-scope questions (12% of real-world sessions), the system provided useful
responses in 91%. The in-pharmacy trial recorded 127 sessions from 53 users, with a
mean response time of 1.8 seconds; 88% of surveyed participants rated the chatbot as
“useful/very useful”.

Conclusions: The chatbot demonstrated content readiness, high accuracy, and good
usability in the community-pharmacy setting at this early stage, suggesting potential for
scaled deployment and evaluation of impacts on chronic-disease self-management and
care.

Keywords: Medical chatbot, virtual pharmacist, diabetes mellitus, pharmacy counseling,
community pharmacy.
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CHATBOT DU'Q'C ST AO TiCH HQ'P CO' SO DU LIEU THUOC
DE HO TRO' QUAN LY BENH NHAN PAI THAO PU'O'NG
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ABSTRACT

Muc tiéu: Phat trién va danh gia kha thi giai doan dau moét chatbot dugc si 4o tich hgp co
s& dir liéu thubc va hudng dan L8i s6ng dé hd trg ngudi bénh dai thdo dudng tai nha thuéc
cong dong; xac dinh do chinh xac tu van, kha nang x(r ly cau hoi ngoai kich ban, hiéu suat
va murc chdp nhan clia ngudi dung.

Phuong phap: Phan tich yéu cau cla ngudi dung; xay dung co s& di liéu thudc va gido
duc stc khée dya trén hudng dan ctia Bo Y t& (2017, 2021) va khuyén cdo ctia ADA/EASD;
thiét k& 200 kich ban hoi thoai c4 nhan hda theo céac giai doan thay d&i hanh vi; trién khai
pipeline NLP (Rasa/Dialogflow) két hgp md hinh ngdn nglt (Gemini API) va API ghi nhan chi
s6 dudng huyét/huyét ap; kiém thir ndi bo (alpha) va thir nghiém kha thi 7 ngay tai 1 nha
thuéc trong khung 3 nha thuéc lam diém.

Két qua: Co sd tri thirc gom 40 chd dé véi 200 kich ban. Trén 200 tinh huéng chuén,
chatbot tra l&i chinh xac/day du 94%; véi cau hoi ngoai kich ban (chi€ém 12% phién thuc
t€), hé théng cung cap phan hoi hiru ich 91%. Thir nghiém tai quay ghi nhan 127 phién tr
53 ngudi dung, thoi gian phan hoéi trung binh 1,8 gidy; 88% ngudi tham gia khao sat danh
gia “hiru ich/rat hiru ich”.

K&t luan: Chatbot cho thay tinh sén sang ndi dung, d6 chinh xac cao va kha dung t&t trong
b&i canh nha thudc cdng déng & giai doan dau, ggi md tiém ndng md rong trién khai va
danh gia tac déng dén hanh vi/chdm séc bénh man tinh & quy mé lén hon.

Tirkhéa: Chatboty té, dugc si do, dai thdo dudng, tu van dugc, nha thudc cong dong.

1. DAT VAN DE

Trong b&i canh céng nghé thong tin phat trién manh
mé, cac giai phapy té s6 dongvai trd ngay cang quan
trong trong quan ly va cham soc sic khoe. Cac ing
dung di déng, mang xa hoi va hé théng tri tué nhéan
tao (Al) da dugc trién khai rong rai dé hé trg diéu tri
nhiéu bénh man tinh, bao gobm bénh tiéu dudng. Y
t€ s6 dang md rong nhanh, nhung nhiéu ng dung
quan ly bénh man tinh, trong doé cé dai thao duong,
chua gan chat véi md hinh thay déi hanh vi, cach
st dung thuéc va 6i séng hang ngay va khé duy
tri twong tac lau dai. Trong khi d6, ngudi bénh can
hé trg lién tuc vé dung thudc, ché dé an, van déng
va theo déi dudng huyét; ngudn luc tuw van tai nha
thudc cong déng con han ché vé thai gian va tinh ca
thé héa [1-2].

Chatbot y té c6 thé cung cap tu van tirc thoi bang
ngodn ngl tw nhién, tich hgp kho di liéu thudc va

*Tac gia lién hé

huéng dan 6i sng, dong thdi hoat déng trén céc
nén tang quen thudc (Zalo, Messenger...). Khi dugc
thiét ké theo md hinh thay ddi hanh viva cd nhan héa
theo h6 so ngudi bénh, chatbot hira hen cai thién
tuan thu va tw quan ly [3].

TU nhu cu thuyc tién do, nghién clu nay phat trién
chatbot dugc si do danh cho nha thudc céng dong
nham cung c&p théngtin thudc, khuyé&n nghi l8i séng
va hd tro theo ddi co ban cho ngudi bénh dai thao
dudng; dong thgi danh gia tinh chinh xac tu van, kha
nang xr ly ngoai kich ban, hiéu suat va muirc chap
nhan clia ngudi dungtrong giai doan kha thiban dau.

2. DOI TUONG VA PHUONG PHAP NGHIEN CcUU
2.1. Déi twong nghién ciru
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- Xay dung co s dir liéu y dugc: tdng hgp va chuén
héa dirliéu thudc/gido duc stic khde theo huéng dan
cliaBoY téva Hiép hoibaithao dudng Hoa Ky (ADA);
xac dinh nhu cau théng tin, cac tinh hudng thuong
gap va yéu cau chirc nang-giao dién cuia chatbot.

- Thiét k& héi thoai: phéat trién 200 kich ban hoi thoai
mautheo mé hinh Chronic-Disease Extended Model
(CDEM), c4 nhan héa theo céc giai doan thay ddi
hanh vi (nhan thirc nguy co - chuén bi » hanh déng
> duy tn).

- Trién khai cong nghé: irng dung nén tang xir ly ngon
ng( tv nhién (NLP) va md hinh ngdn ngi l&n (vi du
Google Gemini) két hgp khung hoi thoai Rasa hoac
Dialogflow; k&t n6i co s& dir liéu thubc ndi bo va API
ghinhén chi so sic khde co ban (dudng huyét, huyét
4p) dé hd trg tu van theo thoi gian thuc.

- Kiém thtr ndi bd (alpha test): thir nghiém trong
nhém nghién ctru va mot sd nhan vién y té dé danh
gia kha nang hiu cau héi, dd chinh xac ndi dung tra
(&1, d6 8n dinh hé théng; tir dé hiéu chinh trudce khi
dua ra thuc dia.

- Trién khai thuc dia tai nha thuéc céng dong: tich
hop chatbot vao quy trinh tu van. Ghi nhan: sé
lugng/loai cau hoi, thoi gian phan hoi, ty & tra Loi
chinh xac, murc do hai long clia ngudi dung dé danh
giad hiéu qua va kha nang (rng dung.

2.2. Phuong phap xtr ly va phan tich dir liéu

Phan mém: SPSS ho&c R dé xur ly dir liéu. Str dung
phuaong phap théng ké mo ta: trung binh, do l&ch
chuén cho bién lién tuc; tan suét, ty l& phan tram
cho bién dinh tinh. Théng ké so sanh: Paired t-test
hoac Wilcoxon signed-rank test cho so sanh trudc-
sau trong cung nhém. Independent t-test hoac
Mann-Whitney U test cho so sanh gilra nhém can
thiép va nhém ddi ching. Y nghia théng ké: p < 0,05
dugc xem la cd y nghia.

3. KET QUA NGHIEN cU'U

3.1. Xay dung chatbot v@i co s& dir liéu bénh dai
thao dudng

Quy trinh phét trién chatbot bao gom céac budc: thu
thap tai liéu chuyén mon, xay dung co sd dif liéu no6i
dung, thiét ké kich ban héi thoai va trién khai trén
nén tang tri tué nhan tao.

Ngudn dit liéu dugc st dung bao gom: Hudéng dan
chan doan va diéu tri dai thdo dudng type 2 (Bo Y
té, 2017), Huéng dan chan dodn va diéu trij tién dai
thdo duong (BO Y té, 2021), cung cac khuyén céo
cap nhat ctia ADA va Hiép hdi Bai thdo duong chau
Au (EASD). Noi dung dugc chudn hda vé thuat ngt,
phéan loai va chuyén nglr sang dang hoi thoai ty
nhién, dam bao vira chinh xac chuyén mén vira dé
hiéu déi vdi ngudi dung.

Co sd dir liéu dugc cdu truc thanh 40 chu dé chinh
thudc 8 nhdm: (1) Chan doén va phan loai bénh; (2)
Diéu tri khdng dung thuéc; (3) Diéu tri bang thuéc;
(4) Theo dbi bénh; (5) Bién ching va phong nglra; (6)
Tu van tai nha thudc; (7) Tinh hudng dac biét; va (8)
Gido duc stic khde cong ddong. Mbi chl dé dugc thiét
ké 5 kich ban héi thoai mau, tdng cong 200 kich ban,
bao quat céc tinh hudng tu van thudng gap trong
thuc hanh dugc cong dong.

Chatbot dugc trién khai trén nén tadng Google
Gemini API, két hop gilra dit liéu kich ban tinh va moé
hinh ngdn nglt dong. Hé théng dugc b6 sung mot
prompt huén luyén dang “fallback” nhdm dam bao
kha nang xtr ly cac cau hoi ngoai pham vi kich ban,
dua trén nguyén téc diéu tri chuén va tai lieu y khoa
dang tin cay. Giao dién str dung Chatbot nhu sau:

Xin chao

C  Chatbot Dugc si 4o hé trg quan ly bénh TIEU BUONG - Gem tuy chinh

Téi I Chatbot Dugc 720 hd trg quan ly bénh TIEU BUONG, ludn s&n sang hd tro ban kiém soat
t6t chi s6 dudng huyét, gidm bién chiing va nang cao chat luong cudc séng. Dé bat dau, ban hay

dat cau hoi?

-Budc 1. Go cau hédivao 6 chat.

Pudng huyét cla téi la 9 mmol/L, tdi cé bi tiéu dudng khéng

“ C  Chatbot Dugc si a0 hd trg quan ly bénh TIEU DUGNG - Gem tuy chinh

@ Chu tra I8i nay chi nhim muc dich cung cap théng tin. D& duoc tu van hoic chén doan y &, vui long
héi y kién cta chuyén gia.

- Budc 2. Nhan céu tra Loi tir Chatbot.

V6i duding huyét 1a 9 mmol/L, ban cén xem xét thai diém do.

« Néu ban do khi déi (chua an gi trong it nhat 8 gi): Chi s6 nay cao hon mic binh thuéng
(7 mmol/L). Ban cé thé da bi tiéu dudng hoac tién tiéu dudng.

« Néu ban do sau khi an 2 gi&: Chi s6 nay cao hon binh thudng (11.1 mmol/L) nhung cén thém
théng tin dé chan doan chinh xac.

Dé xac dinh chinh xac, ban nén gap bac s dé dugc lam cac xét nghiém can thiét nhu HbA1c va
kiém tra lai duding huyét. Bac si sé dua ra chan doan va 16i khuyén phu hgp nhat.

Ban da hai long vdi cau tra |6i trén chua? Néu con thac mac, ban hay dat cau hdi tiép theo.

- Budc 3. Pat ti€p cau hoi dén khi dugc giai dap.
3.2. D6 chinh xac néi dung trén bd 200 tinh hudng
chuan

Nhom st dung 200 tinh hudng gia dinh phan anh
thuc tién tu van tai nha thudc/co sd y té dé tham
dinh chat lugng tra Lo so v&i hudng dan hién hanh.

Bang 2. Hiéu nang tu’ van trén 200 tinh huéng chuan

Chitiéu ,, ) L
danh gid Két qua Ghichu
Tra loi chinh | 188/200 | Phu hgp khuyén céo
xacva dayda | (94,0%) hién hanh
Tra é%innlét 12/200 Chu yéu lién quan thai
khuyénnghi | (6.0%) | K bénhthan, hoac
g5p bac si can cathé hda séu
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Chatbot dat mic chinh xac 94% trén bd chuén, cho
thay nang luc tai hién néi dung huéng dan tét; cac
trudng hop con lai duge hé thdng chu déng chuyén
hudng an toan.

3.3. Thir nghiém kha thi tai nha thuéc

Phuong phap ghi nhan: “Phién” dugc dinh nghia la
mot chudi hdi-dép lién tuc; phién két thuc khi ngudi
dung dirng tuong tac trong mét khoang thaoi gian cai
dattrudc hodc chii dong thoat. “Nguoi dung” la dinh
danh &n danh do hé théng gan & [an st dung dau
(Mot ngudi co thé cé = 1 phién). Ty & chi dé dudc
tinh trén tong sé phién.

Bang 3. Str dung va cdm nhan nguoi dung
trong thi diém 7 ngay

Chibao Giatri Ghichu
Lugt tuong Téng so phién trong 7
Lot 127 \
tac (phién) ngay
R Pinh danh &n danh;
Ngtro’hcrllué/?g 53 mot ngudi cé thé co = 1
y phién
Thai gian T Wic glri cu hoi dén
phan hoi 1,8 gidy | khi chatbot hién thj cau
trung binh tra loi dau tién
Pa~nhlg|a Tinh trén nhém tra Loi
e | gg oy | Khdo st cudi ky (thang
o ey V70| Likert 5 murc; gop 2 murc
hoac “hai %
long” cao nhat)

Bang 4. Co c4u cau hdi theo chl dé (n =127 phién)

Chu ge su-gétrzn) -I?‘;/ol)é

Diéu tri bang thudc 53 41,7
Ché do6 an - 16i s6ng 36 28,3
Bién chiing - phong nglra 22 17,3
Khac 16 12,6

Téng 127 | 100,0

Trong bdi canh thuc té€ tai quay, chatbot van hanh
8n dinh va phan hoi nhanh (1,8 gidy). Nhu cau thong
tin tp trung chu y&u vao diéu tri bang thuéc (41,7%)
va diéu chinh 6i song (28,3%), phu hgp vai tro tuw
van clia nha thubc; ngudi dung ciing quan tam dang
k& dén bién chirng - phong ngira (17,3%). Mirc chép
nhan ban dau cao (88% & nhém tra Loi khao sét) goi
y tinh kha dung tot & giai doan dau.

K&t qua dugc thu tai mot diém nha thuéc trudng
dugc duy nhét trong 7 ngay va cé thanh phan khao
sat tu nguyén; cac ty lé trén c6 y nghia mo ta va
khong ngoai suy cho quan thé réng hon. Céac danh
gia két cuc hanh vi va tinh hiéu qua sé dugc thuc
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hién & giai doan md& rong tai cac nha thuéc theo ké
hoach nghién cutru.

3.4. Xt ly cau hédi ngoai kich ban trong thuc té

Trong giai doan thir nghiém tai nha thudc, mét phan
cau hdi vugt pham vi 200 kich ban chuén.

Bang 5. Nang luc xtr ly ngoai kich ban

Chibao Giatri Dién giai
116 0auNOl [ 12,006 tong | Phat sinh ty nhién
g o Lot hoi trong tu van
an
ng?“%r?un C6 dinh kém ngudn
ich” trong 81,0% tham khao/khuyén ]
nhom nay nghilién hé cosdyté

Co ché “fallback” gitp hé thdng duy tri tinh hitu ich
véi cau hoingoai phamvi, ddngthdibao toan antoan
tu van nhd khuyén nghi va chuyén tuyén phu hgp.

4. BAN LUAN

K&t qua nghién ctu cho thay viéc xay dung mot
chatbot tu van bénh déai thdo dudng dya trén co s&
dir liéu y khoa chuan va tich hgp vdi nén tang tri tué
nhan tao c6 kha nang dap ing tét nhu cau tu van
thong tin clia ngudi bénh trong cong déng. Vé khia
canh chuyén moén, chatbot dat ty L& tra LGi chinh xac
94% trong th&r nghiém vdi céc tinh hudng gia dinh,
tuwong duong hodc cao hon so véi mét sé nghién ciru
chatbotyté trudc day. Vidu, nghién clfu clia Boggiss
nam 2023 vé chatbot hd trg quan ly b&nh man tinh
bao céo ty & tra lGi chinh xdc & mirc 88-92%, cho
thdy mo hinh hién tai c6 kha nang ti€p can ngang
bang cac gidi phap quéc té. Viéc sir dung bd dir liéu
duoc chuan héa tir Huéng dan chan doan va diéu
tri cla BO Y té cung cac khuyén cao ADA, EASD gitp
chatbot cung cdp théng tin pht hop bdi canh ldm
sangViét Nam va cap nhattheo chuén quéc té [4-5].

V& khia canh &ng dung thuc té, thir nghiém tai nha
thudc cho thay chatbot khéng chi tra l&i cac cau hoi
nam trong kich ban huan luyén, ma con x(r ly tét cac
cau hoi ngoai kich ban, véi 91% trudng hop dugc
danh gia la hitru ich. Diéu nay ching té viéc két hop
d@ liéu kich ban tinh va md hinh ngén nglr dong cé
thé nang cao tinh linh hoat, giip hé théng duy tri kha
nang hd tro ngay ca khi gdp cau hoéi mdi hodc tinh
huéng phurc tap. Thoi gian phan hoéi trung binh 1,8
gidy dam bdo trai nghiém giao tiép mugt ma, dap
ng nhu céu st dung trong moi trudng tu van dugc.
M6t yéu t6 dang chu y la mirc do hai long chia ngudi
dung. Ty lé 88% danh gia chatbot “hiru ich” hoac “rat
hitu ich” phan anh nhu cau thuc sy cia bénh nhan
vé mot cong cu tu van nhanh chéng, tin cay, dé tiép
cén. Diéu nay phu hgp vdi xu hudng ing dung cong
nghé s6 trong cham sdc suc khde, dac biét trong
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guan ly bénh man tinh [6-7].

Tuy nhién, nghién ctu van tén tai mét s& han ché.
Thrnhéat, s6 lwgng tinh hudng thir nghiém va quy mé
mau ngudi dung con han ché, chua phan anh day du
céctinh huéng tuvan da dang trong thuc té. Th hai,
chatbot hién chi yéu dua vao van ban, chua tich
hop cac phuongthire giao ti€p da phuongtién (giong
néi, hinh anh), diéu nay c6 thé han ché kha nangtié€p
cén déi véi mot s6 nhom ngudi dung, nhu ngudi cao
tudi hodc ngudi cé khoé khan trong doc hiéu [8-9].
Th ba, mac du chatbot da x(r ly duoc cac cau hoi
ngoai kich ban, nhung chat lugng cau tra &i van phu
thudc vao murc d6 day du va chinh xac ctia ngudn di¥
liéu huan luyén.

5. KET LUAN

Nghién clru da xay dung thanh cong mot chatbot tu
van bénh déi thdo dudng dua trén co sd dir liéu y
khoa chu&n hdéa va tich hgp nén tang tri tué nhan
tao, dap ng hai muc tiéu chinh: (1) tao dugc hé
thong chatbot véi co s& di¥ liéu chuyén biét vé bénh
dai thdo dudng; va (2) hd trg tu van cho ngudi dung
trong cac tinh huéng cu thé thuong gap. Chatbot
da thé hién kha nang tra &i chinh xac 94% céc tinh
huéng gia dinh, x{ ly t6t cac cau hdi ngoai kich ban
vGity L& hitu ich 91%, va nhan dugc danh gia hai long
cao tlr ngudi dung trong thir nghiém thuc té tai nha
thuéc. Hé théng hoat déng 6n dinh, thoi gian phan
hoéi nhanh, ndi dung tu vadn phu hop véi huéng dan
chuyén mon ctia Bo Y té va cac khuyén céo quéc té.
K&t qua nay cho thay chatbot la mot cong cu tieém
nang trong hé tro quan ly va gido duc stric khde cho
bénh nhan dai thao dudng tai cong dong, dac biét
trong méi trudng nha thudc. Viéc trién khai rong rai
c6 thé gép phan nang cao hiéu qua tu van, tiét kiém
thgi gian cho nhéan vién y t€, dong thoi cai thién kha
nang ti€p can théng tin clia ngudi bénh.
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