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ABSTRACT

Background: Medication non-adherence among patients with chronic diseases such as
Parkinson’s disease (PD) is a major challenge to effective treatment management. Applying
Machine Learning (ML) models is a promising approach, but their application in clinical settings
is often limited by small sample sizes, imbalanced clinical data, and especially their "black-box"
nature.

Objective: This study aims to develop a robust, transparent ML framework to predict treatment
adherence in PD patients, providing actionable clinical explanations, especially on a small
dataset.

Methods: We analyzed a clinical dataset of 100 patients, which contains demographic,
socioeconomic, and clinical features. To evaluate ML models with this small dataset, we utilized
a Leave-One-Out Cross Validation (LOOCV) strategy. Additionally, the class imbalance (72%
adherentvs. 28% non-adherent) problem was addressed using cost-sensitive learning algorithms.
Feature engineering was also applied to resolve multicollinearity. We evaluated performance of
Logistic Regression, Random Forest, and Support Vector Machine (SVM) models. Furthermore,
Explainable Al (xAl) techniques were used to investigate feature contributions.

Results: The balanced Support Vector Machine (SVM) model achieved the highest overall
performance of 85.0% accuracy and a F1-score of 0.746. Feature analysis indicated that
medication regimen complexity, age, and disease duration are main indicators in predicting
adherence behaviors.

Conclusion: Our proposed framework demonstrates that ML, when coupled with xAl, can reliably
forecast treatment adherence even with limited clinical data. This transparent approach provides a
foundation for developing robust Clinical Decision Support Systems (CDSS), and helps healthcare
professionals to identify high-risk patients early and tailor personalized intervention strategies.

Keywords: Treatment Adherence, Parkinson’s Disease, Machine Learning, Leave-One-Out Cross
Validation, Explainable Al, Clinical Decision Support System.
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TOM TAT

Pat van dé: Viéc bénh nhan mac cac bénh man tinh nhu Parkinson khéng tuan thu diéu tri la mét
thach thitc y té€ 16n. Hoc may (ML) cé tiém nang gidi quyét van dé nay, nhung cdc moé hinh nay
thudng bi han ché bdi cd@ mau nho, dit liéu méat cdn bang va tinh "hdp den" thi€u minh bach.

Muc tiéu: Phat trién’ mét khung md hinh hoc may vitng chic, cung cép cac dién giai lam sang cé
tinh thuc tién cao dé dy doan sy tuan thi diéu tri @ bénh nhan Parkinson trén tap dit liéu nho.

Phuong phap nghién ciru: Nghién clru phén tich di¥ liéu cua 100 bénh nhan. St dung chién lugc
kiém ching chéo loai mot (LOOCV) cho di liéu nho. Khéc phuc van dé mat cén bang l6p (72%
tuén thu, 28% khéng tuan thu) bang thuét toan hoc c6 trong s6. Hiéu suat ctia ba mé hinh hoc may
Logistic Regression (LR), Random Forest (RF), Support Vector Machine (SVM) dugc danh gia. Ngoai
ra, phuong phap tri tué nhan tao c6 thé giai thich (xAl) dugc dung dé danh gia mirc d6 déng gép cla
tirng bién sé.

K&t qua: M5 hinh SVM can bang c6 hiéu suét t6t nhat: dé chinh xac dat 85,0% va diém F1 cla
nhém khong tuan th( dat 0,746. Phan tich xAl chi ra rang tan suat dung thudc, tudi tac va thai gian
mac bénh (4 ba y&u t8 du béo chinh.

K&t luan: Két qua cho thay trién vong iing dung ML va xAl trong h6 trg du bao tuan tha ngay ca khi
thi€u hut dir liéu, tao tién dé cho ‘ng dung trong hé théng ho trg quyét dinh ldm sang (CDSS).

Tir khéa: Tuan thu diéu tri, BEnh Parkinson, Hoc may, Kiém chirng chéo loai mot, Tri tué nhan tao

c6 thé giai thich, Hé théng ho trg quyét dinh lam sang.

1. DAT VAN DE

Bénh Parkinson & mot trong nhirng réi loan thodi héa
than kinh c6 t6c¢ do gia tang nhanh nhat. Bénh anh hudng
nghiém trong dén chlc nang van dong va chéat lugng
cudc sdng clia bénh nhan. Trong quan ly ldm sang bénh
Parkinson, viéc tuan thi nghiém ngat cac phac do diéu
tri bang thuéc dugc ké don déng vai trd rat quan trong
dé kiém soat céc triéu ching van dong va giam thiéu cac
bién chirng nadng né nhu dao déng van dong va rdi loan
van dong. Mac du c6 tam quan trong séng con, tinh trang
khéng tuan thu dung thuéc van la mét thach thic phd
bién, vdi ty & dugc ghi nhan dao dong tir 30% dén hon
60% trong cac cd s& cham séc bénh man tinh [1]. Sv
khong tuan thu nay khong chi lam giam hiéu qua diéu tri
ma con ddy nhanh qua trinh tién trién clia bénh va dan
dén nhirng ca nhap vién co thé phong nglra dudc, tir dé
lam gia tang chi phi chadm sdc y té [2]. Theo truyén théng,
viéc danh gia tuan thu dung thudc chd yéu dua vao cac
bang cau hoi tu bao cdo hoac viéc dém sé lugng thudc.
Tuy nhién, céc phuong phap nay mang tinh ch quan
cao, dé bi thién léch va dé chiu dnh hudng bdi hiéu (’ng
Hawthorne [3].

Su ra doi cia Hoc may (Machine Learning) da mang lai
nhirng kha nang day hira hen 1trong phan tichdy doanlam
sang [4]. Tuy nhién, viéc trién khai cdc mé hinh ML vao
thu’c tién ld&m sang phai ddi mat vai nhu’ng rao can dang
k& vé mat phuong phap luan. Viéc lam viéc vdi cac tap dir

*Tac gia lién hé

liéu lam sang tat yéu dat ra thach thic vé c& mau nhé.
Theo kinh nghiém ctia ching téi, sukhan hiém dir liéu nay
khéng chi de doa kha nang tdng quéat hda clia céc thuat
toan phuc tap ma con tryc tiép lam téng nguy CO xay ra
hién tugng qua khép (overfitting) — motrao can machung
t6i chu dong giai quyét trong nghlen clru nay [5]. HoOn n(ra,

cac tap dirliéu naythu’o’ng bi mat can bang phan 6p, dan
dén cac mo hinh bi sai l&ch véi xu hudng thién vinhom da
sG6 [6]. CO L& rao can Ldn nhat doi vdi viéc tich hgp vao lam
sang la ban chat "hop den" cua céc thuat toan Hoc may
tién tién. Cac chuyén gia y té doi hoi nhitng mé hinh minh
bach va cé thé dién giai dugc dé xay dung niém tin va dua
ra cac quyét dinh sang sudt [7]. Do d6, viéc ing dung céc
mo hinh hoc may (ML) cung céc ky thuat giai thich (xAl)
la didu can thiét d& dam bao réng nhirng hidu biét do Al
mang lai phu hgp vdiy van da dugc cong nhan.

Pé glal quyet nhirng khoang tréng quan trong nay, chung
toi dé xuat mot khung mo hinh Hoc may virng chéc va
minh bach nhdm du doan su tuan thd diéu tri & bénh
nhan méc bénh Parkinson. Chung t6i da phat trién mot
quy trinh c6 kha nang giai quyét cac thach thirc vé cd mau
nho va mat can bang dir liéu. Dui day la ba déng gép cot
16i clia nghién clu nay:

1. Panh gia hiéu qua clia cac mé hinh hoc may trén dr
liéu han ché&: Chung t6i da trién khai chién luge Kiém
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chiing chéo loai mot (Leave-One-Out Cross-Validation -
LOOCV) nghiém ngat k&t hgp véi hoc nhay cam vdi chi phi
nhdm ngan chan su ro ri dif liéu (data leakage) va phat
hién t6i vu nhém thiéu s6 gdm cac bénh nhan khéng tuan
tha.

2. Chién lugc xir ly dac trung: Chung toéi da giai quyét
moét cach cé hé théng hién tugng da cong tuyén
(multicollinearity) gitta cac bién sd ld&m sang mang tinh
thai gian (vi du: tudi bénh nhan, tudi khdi phat va thai gian
méc bénh) dé bao toan tinh toan ven clia khéng gian dac
trung va ngan nglra sy bién dang trong s6 trong cac md
hinh du bao.

3. Kha nang dién giai dinh lvgng: Chung t6i da tich hop
céc ky thuat Tri tué nhan tao c6 thé giai thich (xAl) dé giai
ma& céac qua trinh ra quyét dinh cia cdc mo hinh hoc may.
B&ng cach nay, chung téi cung cdp nhitng théng tin chi
ti€t, minh bach va c6 tinh tng dung cao, cé tiém nang
slr dung cho céc Hé thng ho trg ra quyét dinh lam sang
(CDSS) trong tuong lai.

Tom lai, nghién ctru nay da chirng minh dugc cac mé hinh
hoc may khi dugc tinh chinh phu hgp va cé kha nang dién
giai t8t c6 thé tao ra céc du doan dang tin cay vé hanh vi
tuén thu diéu tri, tir do dat nén méng cho cac can thiép
ld&m sang mang tinh chu déng va cé thé hoa.

2. PHU'ONG PHAP NGHIEN CUU

2.1. Tap dir liéu

Chung t6i tién hanh thu thap d{ liéu tai bénh vién Thanh
Nhan tir thang 9 ndm 2023 dén thang 7 ndm 2024. Tiéu
chi lya chon d6i tuwgng nghién ctru la nhirng ngudi bénh
doéng y tham gia nghién cltu, cé day dd sd kham bénh,
dugc chan doan bénh Parkinson theo tiéu chuan ctia Hoi
R&i loan van déng (Movement Disorder Society — MDS),
dang diéu tri ngoai trd va s dung it nhat 1 loai thubec.
Chung t6i loai khoi nghién ctu nhirng ngudi bénh co tinh
trang nhan thirc bat thudng dua vao thang diém MoCA
(tBng diém < 22). V& dao dic nghién cltu, chdng tdi hoan
toan tuén thi céac quy dinh, moi thdng tin déu dugc ma
hoéa, bdo méat va chi phuc vu cho muc dich nghién clu
khoa hoc. Qua trinh thu thap s6 liéu hoan toan khéng can
thiép vao qua trinh diéu trj va khéng lam anh hudng dén
quyeén lgi ngudi bénh.

Chung t6i da xay dung dugc bd dir liéu lAm sang gom
100 bénh nhan. Khoéng gian dac trung bao gom céac déc
diém nhan khau hoc (vi du: tudi, gidi tinh, nghé nghiép),
céc yéu té kinh té - xa hoi (vi du: miec thu nhap) va cac
chi s6 ld&m sang chuyén sau (vi du: phan loai UPDRS, tan
suat dung thudc, va thdi gian méc bénh). Bién muc tiéu la
sy tuén tha diéu tri dugc chia thanh hai phan l3dp: "tuan
thd"(chiém 72% tap di liéu) va "khong tuan thu"(28%).
DE& dam bao tinh toan ven clia khdng gian dac trung va
t8i wu hoa hiéu suat cla cac thuat toan hoc may, chang
t6i da st dung céc k¥ thuat tién xir ly sau: D& loai bo hién
tugng da coéng tuyén, bién "Tudi khdi phat"da dugc loai
bd mét cach cé hé thong khéi khdng gian dac trung; Céac
danh muc nghé nghiép dugc gop lai thanh cac nhom vi
mo L&n hon (vi du: ngudi lam céng an luong, lao dong ty
do, da nghi huu). Viéc phdn nhémtheo ngit nghia nay giup
bao toan lugng thong tin c6t 16i trong khi van giam thiéu
dugc s6 chiéu dir liéu. Ti€p theo, chung toi s dung ky
thuat ma héa one-hot (one-hot encoding) dé méa hoda céac
bién phan loai; Chlng téi cing chudn hda céc bién s hoc
vé dang (gié tri trung binh = 0, phuong sai = 1) dé triét tiéu
tac déng clia su khac biét vé cac don vi do ludng.

Vi tap dit liéu chi cé 100 mau, chung t6i da si dung
phuong phap Kiém ching chéo loai mot (LOOCV) dé
dénh gia hiéu qua cdc md hinh ML. Céach tiép cén nay
dam bao rang cac thuat toan dudgc ti€p xdc véi lugng dir
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liéu hu&n luyén l6n nhat c6 thé trong mdi vong lap, déng
thgi ngan nglra hién tugng ro ri dir liéu giltra tap huan luyén
va tap kiém tra [5, 8].
2.2. Cac mo hinh hoc may
V&n dé& matcan bang phan L&p (ty & 2,5:1 gittanhém bénh
nhan tuan thu va khéng tuan thu) la mét thach thidc phan
loai déng ké, thudng lam cho cdc mé hinh du béo bi thién
léch vé phia nhom da s6. Do d6, chung téi da ap dung
md hinh hoc may c6 trong s6 cho céc Lldp (cost-sensitive
learning), trong do6 céac trong s6 phan l&p dugc tu dong
diéu chinh ty l& nghich vdi tan suét xuat hién clia ching
trong di liéu huén luyén [6]. Ba thuét todn hoc may da
dugc str dung dé danh gia va so sanh hiéu suét:

1. Hoi quy Logistic (Logistic Regression): Déng vai tro
& mé hinh tuyén tinh co sd, dugc biét dén vdi d6 virng va
kha nang téng quat hoa t8t trén céc tap dir liéu nho [9].

2. Ring ngdu nhién (Random Forest): Mot phuong
phap hoc tap hgp (ensemble learning) st dung cac cay
quyét dinh, mang lai hiéu quéa cao trong viéc ndm bat
céac mai quan hé phi tuyén tinh [4]. Mdy hoc véc-to hé trg
(Support Vector Machine - SVM): Budc trién khai véi nhan
tuyén tinh (linear kernel) dé 4nh xa céac ranh gidi quyét
dinh trong khong gian da chiéu [10].
Hiéu suit du doan tdng thé dugc dinh luong bing Do
chinh xac (Accuracy) va Diém s6 F1 (F1-Score) - mot chi
s0 cung cap cai nhin danh gia t6t hon d6i vgi cac mé hinh
hoc may trén nhirng tap dif liéu bi mat can bang.
2.3. Khung Tri tué nhan tao c6 thé giai thich (xAl) dam
bao tinh minh bach trong lam sang
DE vugt qua nhirng han ché mang tinh "hdp den'"clia cac
thuéat toan hoc may tién ti€én, ching toi da tich hgp mét
khung Tri tué nhan tao c6 thé giai thich (xAl) str dung cong
cu SHAP (SHapley Additive exPlanations) [11]. SHAP tinh
toan muic dé déng gép bién (marginal contribution) cua
tirng dac trung vao dy doan cudi cung clia mé hinh, cung
cép modt thudc do hgp nhat vé mat toan hoc dé danh gia
muc do quan trong clia dac trung.

3. KET QUA
3.1. Hiéu suat du doan

Bang 1. Hiéu suat dy bdo ctia cdc mé hinh theo
phuong phap Kiém chirng chéo loai mét (LOOCV)

M6 hinh bo cr(1(:'/?)h xac F1-score
Baseline-Random 48.0 0.381
Baseline-Mode 72.0 0.000
Hoi quy Logistic 84.0 0.724
Ring ngau nhién 84.0 0.704
SVM 85.0 0.746

V&i chién luge hoc nhay cam vdi chi phi dugc thuc hién
thong qua viéc can bang trong s phan L&p va dudi khung
Kiém chitng chéo loai mdt (LOOCV), cdc mo hinh da dat
dugc cac muc hiéu suét nhu trinh bay trong Bang 1:

- Hbi quy Logistic dat D6 chinh xac téng thé a 84,0%
va Diém s8 F1 ciia nhédm “khdng tuan thu” 1a 0,724.

- Rirng ngau nhién dat D6 chinh xac tuong duong la
84,0% nhung c6 Diém s8 F1 ctia nhom “khong tuén tha”
thdp hon, & mdc 0,704.

- May hoc véc-to hd trg (SVM - Nhan tuyén tinh) (4 mé
hinh hoat déng t6t nhatvéi Do chinh xac tdng thé dat 85,0%
va Diém s8 F1 cia nhém “khéng tuan thu” 14 0,746.
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Pé chirng minh cdc md hinh hoc mdy thuc sy hoc dudc
quy luat phan loai thay vi phu thuéc vao sy méat can
bang clia dif liéu (v6i 72% nhan thudc vé &p "tuan thu"),
chung t6i doi chiéu hiéu nang véi hai moé hinh co sé:
Baseline-Random (dy doan ngau nhién) va Base-
line-Mode (luén dy doan nhén da sé). Cac két qua dat
dugc cho thay sy vugt trdi co y nghia clia cac mo hinh
dé xuét so vdi ngudng accuracy 72% clia mod hinh Base-
line-Mode.

3.2. Phan tich cac yéu t8 nguy co lam sang

Nhu thé hién trong Hinh 3.1, céc gia tri SHAP (SHapley
Additive exPlanations) dugc trich xuét tir moé hinh SVM
cho thay céc yéu t6 du bao quan trong nhat doi véi hanh
vi tudn thu diéu tri § bénh nhan Parkinson:

- Tan suét dung thudc (DosingFrequency): Day la dac
trung du bdo quan trong nhat. Tan suét dung thudc cao
hon (dudc thé hién bang cac diém mau doé & bén trai) tac
dong tiéu cuc dén dau ra ctia mo hinh, lam giam gia tri dy
doan (gidam kha nang du doan khong tuan thu). Ngugc lai,
tan suat dung thudc thap hon (cic diém mau xanh lam
& bén phai) lam tadng dang ké gia tri cua két qua du doan
(tdng kha nang du doan khong tuan tha).

- Tudi tac (Age): Pac trung nay cho thdy méi tuong
quan thudn manh mé vdi dau ra cta mod hinh. Nhu’ng
ngudi lén tudi hon (cac diém mau dod) tap trung chuyéud
phia duong cua truc gla tri SHAP, chi ra rdng d6 tudi cang
cao thi cang thic day két quéa du doan theo chiéu hudng
tang lén.

- Thoi glan mac bénh (DlseaseDuratlon) Chung taco
thé thdy méi quan hé nghich bién clia yéu td nay véi dau
ra. Th&i gian mac bénh ngén hon (cac diém mau xanh
lam) c6 xu huéng lam tang dy doan ctia mé hinh, trong
khi th&i gian méac bénh dai hon (céc diém mau d(’)) lam
giam dy doan.

K&t qua nay cho thay céc du doan clia mé hinh chu yéu
bi chi ph8i bdi "Tan suat dung thudc", tudi tdc clia bénh
nhan va thai gian méac bénh.

High

DosingFrequency . ' l
Age N e 11 [ O ll"l[lllu
DiseaseDuration caseflln
MedicalHistory_no | |
MedicalHistory_yes | ‘ |
EducationLevel_high school and above 11l
EducationLevel_below high school I I
Medicine_under 3 I I
Medicine_3 or more ] ‘l °
Income_yes . ‘| E
<
Income_no . l 2
Stage_Stage2 ] =
Gender_Female ]
Gender_Male |’|
Stage_Stage3 ]
Co-living_yes |
Co-living_no [}
Stage_Stagel .
Stage_Stage4d
UPDRSIlILevel_mild *

- Low
-4 -2 o

SHAP value (impact on model output)

Hinh 1. Biéu d6 SHAP ctia mé hinh SVM

4. BAN LUAN

Trong nghién cltu nay, ching téi dé xudt mét khung mo
hinh Hoc may virng chac va minh bach dé du doan su
tuan thud diéu tri & bénh nhan méc bénh Parkinson. Céac
phéat hién clia chang téi chirng minh rang viéc két hgp
céc mo hinh ML véi Tri tué nhan tao c6 thé giai thich (xAl)
khéng chi caithién d6 chinh xac clia dy bdo ma con cung

cap nhirng hiéu biétldm sang mangtinh thuc tién cho cac
chuyén gia y té.

4.1. Hiéu suat ctia cac mé hinh

V6&i mét tap di liéu lAm sang gobm 100 bénh nhan, bang
cach s dung chién lugc Kiém chiéng chéo loai mot
(LOOCV) chung t6i da toi da hda dirliéu huan luyen trong
moi vong lap dong thai ngan chan hién tuong ro ri dir liéu
(data leakage) gilra tap huan luyén va tap kiém tra. Dong
thai, véi mé hinh hoc nhay cam vdi chi phi (cost-sensitive
learning), chang t6i da dat dugc diém s6 F1 & mic chap
nhan dugc trong viéc phat hién phan &p thiéu sé (bénh
nhan khong tuan tha).

Trong s8 céc thuat toan, May hoc véc-ta hd trg (SVM) véi
nhan tuyén tinh dat dugc hiéu suat téng thé cao nhat, vdi
d6 chinh xac dat 85,0% va diém s6 F1 13 0,746. Hiéu suét
VUt trdi nay clia méd hinh SVM bt ngudn tir kha nang dnh
xa cac ranh gidi quyét dinh trong khéng gian da chiéu clia
no.

4.2. Dién giai cac yéu t6 lam sang théng qua xAl

Mot trong nhitng déng gdp c6t L6i clia nghién cliu nay la
viéc tich hgp khung m6é hinh SHAP (SHapley Additive ex-
Planations) dé giai ma ban chat "hép den"cla cac thuat
toan ML. Phan tich SHAP dugc trich xuat tir mé hinh SVM
cho thay hanh vi diéu trj va nhan khau hoc ctia bénh nhan
& nhirng yéu t8 thic day chinh cho cac du dodn ciia md
hinh.

- Tan suét dung thuéc (Dosing Frequency): NGi l&n
nhu mot dac trung du bdo quan trong nhat. Tan suat dung
thu6c cao hon tac déng tiéu cuc dén dau ra cia mé hinh,
lam giam xac suat du doan khong tuan thu diéu tri, trong
khi tan suét dung thudc thap hon lam tang xac suat dy
doan khéng tuan thu diéu tri. Phat hién nay goiy rang mot
phéc dd diéu tri c6 tan suat cao c6 thé giup bénh nhan
thi€t lap mot thoi quen dung thudc hang ngay nghiém
ngat hon. Ngoai ra, nhitng bénh nhan can dung thuéc
thudng xuyén thudng gap phai cac triéu chirng ré rét hon
hoéac nhan dugc sy giam sat chat ché hon ti ngudi cham
séc, ca hai diéu nay déu cé thé déng vai trdo nhu nhirng
(&i nh&c nhé lién tuc va tir dé lam tang kha ndng tuan tha
téng thé.

- Tudi tac (Age): Cho thdy méi tuong quan thuan manh
meé vGi dau ra clia mé hinh. Tui cang cao cang day két
qua dy doan Lén trén, cho thay kha nang khéng tuan thu
cao hon. Quan sat ldm sang nay c6 thé do mdt vai thach
thirc lién quan dén tudi tac. Bénh nhan L&n tudi thudng
gap phai tinh trang suy gidam nhan thlrc hoac suy giam tri
nhd, khién ho khé tuan tha nghiém ngét lich trinh dung
thu6c. Ho cling cé nhiéu kha nang gép phai tinh trang da
dugc (polypharmacy - s&r dung déng thdi nhiéu loai thudc
cho cac bénh dong méc khac nhau) va cac han ché vé thé
chat (nhu khé nuét hodc khé mé lo thudc), tat cd nhirng
diéu nay c6 thé lam tang dang ké suw nham lan va nguy cd
bo & ligu.

- Thai gian mac bénh (Dlsease Duratlon) Thé hién maoi
quan hé nghich bién véi dau ra cia mé hinh. Thai gian
mac bénh dai hon sé day két qua du doan xudng dudi,
cho thay xac sudt khong tuan thu thap hon (tdre la tuén
thu t6t hon), trong khi th&i gian méac bénh ngan hon lam
tdng du doan vé su khéng tudn thl. Phat hién nay phan
anh thuc t& lAm sang rang nhirng bénh nhan séng chung
V@i bénh Parkinson trong mot thai gian dai thuong da tich
hop lich trinh dungthuc‘ic phL’l’c tap clia ho thanh céac thoi
quen hang ngay an sau vao doi song. Hon nira, khi bénh
tlen trién qua nhiéu ndm, bénh nhan nhan thirc rat rd rét
vé cac dao déngvan déng ture thiva nghiém trong (chang
han nhu céc giai doan "tat"[off periods] hodc hién tugng
doéng cuing [freezing]) xay ra do bo & lieu thudc, budc ho
phaituan thi nghiém ngat phac do dugc ké don dé duy tri
kha nang van dong va chat lugng cudc séng.

2 Crossrefd 31 “
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Vé mét lam sang, nhirng phat hién nay thach thirc cac gia
dinh théng thudng va nh&n manh rang tudi tac la mot yé’u
t6 dé bj tén thuong c8t 16i. Cac nha cung cap dich vu y té
nén uwu tién hd trg cé thé hda, chdng han nhu sy tham gla
cla ngu’o’l cham séc, céc cong cu ho tro tri nhé va quan
ly thuéc c6 hd trg, déc biét danh riéng cho cac bénh nhan
[&n tudi. Trong khi do, ho cé thé tan dung cac théi quen da
dugc thiét lap va kién thic kinh nghiém clia nhirng bénh
nhan lAu nam dé duy tri ty L& tuan thd cao.

Trong Hinh 2, v&i phan tich SHAP, chung ta c6 thé thay chi
ti€t Anh hudng cua tirng dac trung trong viéc du doan mot
bénh nhan khéng tuan thu.
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Hinh 2. Dién giai lam sang cho CDSS (P&i v6i bénh
nhan khong tuan thu)

4.3.Y nghia thuc tién va Han ché ctia nghién citu
Céch tiép can ML minh bach nay dat nén moéngvirng chac
choviéc phéattrién cac Hé thng H6 trg Ra quyét dinh LaAm
sang (CDSS) manh mé. Bang cach hiéu dugc quy trinh ra
quyét dinh ctia cac mé hinh t8i wu, cac chuyén giay té cé
thé xay dung niém tin va dua ra céc quyét dinh sang suét.
DPiéu nay cho phép nhan dién sdm nhirng bénh nhan cé
nguy ca cao va diéu chinh céc chién lugc can thiép c4 thé
héa chang han nhu hgp nhat céc phac dé dung thudc dé
gidm tan suét lidu lugng.
Tuy nhién, nghién cltu nay van tén tai mét s6 han ché.
Bat chap viéc ap dung céc chién lugc ki€ém ching
nghiém ngatva hoc nhay cam vdi chi phi, c& mau nhé vé ban
chét da gidi han kha nang téng quat héa rdng hon cla céc
thuat toan phurc tap. Trong tuong lai, chung tdi sé tap trung
vao viéc kim chiing khung mé hinh nay bang cach str dung
céc tap dir liéu da trung tdm l&n hon va két hop céc bién s6
ldm sang theo chiéu doc (longitudinal clinical variables) dé
theo dbi va du doan mot cach toan dién céac thay déi dong
trong sy tuan thl diéu tri cla bénh nhan Parkinson.

5. KET LUAN

Chung t6i da phat trién va kiém ching thanh céng mot
khung mé hinh Hoc may vitng chac va minh bach nham
dy dodn su tuan thu diéu tri & bénh nhan mac bénh
Parkinson. Bang cach trién khai chién lugc Kiém ching
chéo loai mo6t (LOOCV) va mé hinh hoc nhay cam vdi chi
phl chung toi da gidi quyét hiéu qua céac thach thirc pho
bién vé cd mau nhd va dit liéu lAm sang méat can bang.
Trong soﬂcac thuat toan dugc danh gia, moé hinh May hoc
véc-ta ho tro (SVM) dat hiéu suét cao nhéat, vai dé chinh
x4ac téng thé 1a 85,0% va diém s8 F1 cho du doan khong
tuan thu la 0,746.

Béng cach tich hgp Tri tué nhan tao c6 thé giai thich (xAI)
thongqua khung mo hinh SHAP, chungton daxacdinhtan
suat dung thudc, tudi tac va thoi gian mac bénh la nhing
yéu t8 du bédo quan trong nhat déi véi hanh vi tuan thad
diéu tri. Cac k&t qua nay nhan manh rang tan suat dung
thuéc va cac yéu td nhan khdu hoc la nhitng chibdo mang
tinh quyét dinh déi vdi sy tuan thu hon la giai doan lam
sang thuc té€ clia bénh.
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Toém lai, khung mé hinh dugc dé xuét chirng minh rang
Hoc may khi dugc két hgp vdi kha nang dién giai cho thay
tiém nang budc dau trong irng dung vao bai toan du doan
tuén thu diéu tri clia bénh nhan Parkinson trén bé di liéu
nho. Nghién cttu nay dat nén mong cho viéc phat trién
cac Héthéng HO tro Ra quyét dinh LAm sang (CDSS) trong
tuang lai, cho phép cac chuyén gia y t€ nhan dién sém
nhirng bénh nhan c6 nguy cao cao va tuy bién cac chién
lwge can thiép ca thé hdéa nham t8i wu héa két qua digu
tri trong quan ly bénh Parkinson. Tuy nhién véi két qua so
bo clia nghién cltu, chidng tdi nhan thay van can thiét phai
ldm thém nhiéu thi nghiém trén cac bo dit liéu khac, va
xay dung mot bd dir lieu doc lap dé co thé danh gia chinh
xac kha nang ap dung vao thuc té ctiia phuang phap nay.
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