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ABSTRACT

Objective: To identify clinically significant symptoms associated with Traditional Medicine (TM)
syndromes in patients with type 2 diabetes mellitus using a machine learning model.

Subjects and Methods: A cross-sectional descriptive study was conducted on 326 patients with
type 2 diabetes mellitus receiving treatment at Thong Nhat Hospital, Traditional Medicine Hospital
in Ho Chi Minh City, and the University Medical Center Ho Chi Minh City — Branch 3. The Boruta-
SHAP algorithm was employed to develop a machine learning model for selecting important
symptoms based on their contribution to each TM syndrome.

Results: Most patients exhibited concurrent manifestations of four TM syndromes. The most
prevalent syndrome was Liver-Kidney Yin Deficiency, with key symptoms including dry mouth,
blurred vision, and soreness or pain in the lower back and knees. The least common syndrome
was the Phlegm-Heat Accumulation, characterized by key symptoms such as fatigue, palpitations,
sticky and foul-smelling stools, and a deep, rapid, and slippery pulse.

Conclusion: Patients with type 2 diabetes mellitus in this study were predominantly elderly,
retired, or had ceased working due to severe illness, and exhibited poor glycemic control. Most
patients concurrently exhibited four TM syndromes, with Liver-Kidney Yin Deficiency being the
most frequent. Furthermore, this study highlights the key symptoms associated with each TM
syndrome in patients with type 2 diabetes mellitus.

Keywords: type 2 diabetes mellitus, key symptoms, traditional medicine, machine learning,
artificial intelligence..
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TOM TAT
Muc tiéu: Xac dinh céc triéu chirng ldm sang quan trong trong cac hdi chirng Y hoc ¢d truyén (YHCT)
trén ngudi bénh (NB) dai thao dudng type 2 dua trén md hinh may hoc.

Pai twgng va phuong phap nghién ciru: Nghién ciiu mé ta cat ngang, tién hanh trén 326 NB dai
thao duong type 2 diéu tri tai bénh vién Théng Nhat, bénh vién YHCT TP.HCM va bénh vién Dai hoc
Y Dugc TP.HCM — Co s& 3. Thuat toan Boruta-Shap dugc st dung dé xay dung méd hinh may hoc
nh&m chon loc cac triéu chirng quan trong dua trén sy déng gép clia cac triéu ching trén tirng hoi
chirng YHCT.

Két qua: Da s6 NB dong mac 4 hdi chitng YHCT. Hoi chirng Can than am hu'ti & cao nhat véi triéu
chitng quan trong gom da mi, mat nhin mo, lung géi madi dau. HAi chirng Dam nhiét tich tré chiém
ti & th&p nhat vdi triéu ching quan trong gom phap luc, hdi hdp, phan dinh va héi thdi, mach tram
hoat sac.

K&t luan: NB mac dai thdo dudng type 2 thudc nhém cao tudi, nghi huu hodc do nghido bénh nang,
tinh trang kiém soat dudng huyét kém. Pa s6 NB déng méac 4 hdi chirng. Trong dé, hdi chitng Can
than &m hu chiém ti lé cao nhat. Thém vao dé, nghién clfu gaiy cac triéu chirng quan trong clia tirng
hoi ching YHCT trén ngdi bénh dai thdo dudng type 2.

Tir khod: dai thao dudng type 2, triéu ching quan trong, y hoc ¢8 truyén, may hoc, tri tué nhan tao.

1. DAT VAN DE

Pai thdo dudng type 2 1l mot bénh khéng lay, biéu hién
bdi tinh trang r6i loan chuyén héa man tinh va thudng
gap nhat trén lam sang véi nhiéu bién ching [1]. Y hoc
¢6 truyén (YHCT) dong vai trd quan trong trong quan ly va
diéu tri bénh dai thao dudng type 2 tai Viét Nam.

Nam 2020, Uy ban N&i ti€t ctia Lién doan Hiép héi Trung
Y d& céng bé Huéng dan YHCT quéc té cho chan doan
va diéu tri dai thdo dudng type 2. Trong chan doan, dai
thdo duong type 2 bao gobm céc giai doan va héi chirng cu
thé nhu sau, giai doan Tré gdm 2 hdi ching 1a Ty vj trd tré,
Can khi uat két; giai doan Nhiét gom 6 hoéi chirng la Can
vi uat nhiét, Dam nhiét tich tré, Phé vi tich nhiét, Trudng
vi thue nhiét, Trudng vi thap nhiét, Nhiét déc truong pha;
giai doan Hu gdm 5 hoi chirng Nhiét thuong tan dich, Am
hu hoa vuong, Khi &m luwéng hu, Ty hu vi nghich, Thugng
nhiét ha han; giai doan Tén gdbm 3 hdi chirng la Can théan
am hu, Am duong ludng hu, Ty than duong hu [2]. Tai Viét
Nam, chua c6 nghién clru da trung tam xay dung mé hinh
xéc dinh céc triéu chirng ldm sang quan trong ctia cac hoi
chiing YHCT trén ngudi bénh (NB) dai thdo duong type 2.

*Téc gia lien hé
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Ngoai ra, viéc xac dinh héi ching YHCT trén bénh nhan
dai thao dudng type 2 con mang tinh chli quan va thiéu
tiéu chuan hoéa. Do dé, i'ng dung tri tué nhan tao c6 thé hé
trg khach quan héa qua trinh chan doan.

Do do, dé tai nay mudn nghién clru xay dung mé hinh may
hoc xac dinh cac triéu chiing quan trong thuéc cac hoi
chiing YHCT trén NB dai thao dudng type 2 tai bénh vién
Théng Nhét, bénh vién Y hoc ¢6 truyén Thanh phd H6 Chi
Minh (YHCT TP.HCM) va bénh vién Dai hoc Y dugc Thanh
ph& H6 Chi Minh - Cag sd 3 (UMC3).

2. POI TUONG VA PHUONG PHAP NGHIEN CcU'U

2.1. P&i twgng nghién ciru

NB tir di 18 tudi, cé chdn doén dai thdo dudng type 2
dang kham va diéu tri tai bénh vién Théng Nhat, bénh vién
YHCT TP.HCM va UMCS3.

2.2. Tiéu chuan chon vao va tiéu chuan loai trir

Tiéu chudn chon vao: Tat ca NB da dugc chan doan dai
thdo dudng type 2 theo ho so bénh &n v&i méa Phan loai
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bénh quéc té lan th¢ 10 (ICD10) la E11; hodc NB mdi
chén doan theo tiéu chudn cua ADA 2024 [3] bdi béac
si chuyén khoa. NB tir di 18 tuéi va déng y tham gia
nghién cdu.

Tiéu chudn loai trir: NB c¢6 mot trong céc tiéu chuan
sau: ¢o6 thai, dang méc cac bénh ly cap tinh, NB c6 réi
loan ngdn ngl, roi loan tri gidc hodc sa sut tri tué khéng
thé giao tiép vdi thay thudc hodc khéng thuc hién dugc
y l&nh [4].

2.3. Pia diém va thai gian nghién citu

Thai gian nghién ctru: tirthang 01 nam 2025 dén thang 05
nam 2025.

Dia diém: bénh vién Théng Nhat, bénh vién Y hoc truyén
TP.HCM va UMCa3.

2.4. Phuwong phap nghién ctru
Thiét k& nghién clru: nghién citu mo ta, phan tich
C& mau: Udc lugng c& mau dua trén cong thirc [5]

Z: ., Xp(1-p)

d2

Trong dé, n la c& mau; Z a tri s6 tir phan phéi chuan (Zy45=1.65
& do tin cay la 90%) [6]; p = 0,5 (do chua céy van mo ta ti
l& udc tinh chung cho tat ca hdi chirng nén ldy p=0,5 dé c6
¢& mau l&n nhat) dé cé ¢d mau nhoé nhat véi a = 0,1 (xac
suat sai lam loai 1) va d = 0,05 (sai s& cho phép). C& mau
can ¢ it nhat 272 d6i tugng. Dy tri 10% mat mau hodc
phiéu thu thdp khéng dat chat lugng. Nén 326 NB la hgp
ly c& mAu thuc t& can lay.

2.5. Quy trinh nghién cru

NB du tiéu chudn dua vao nghién ctu dudc tién hanh
phong van, kham [dm sang, ghi nhan két qua va xac nhéan
chén doan tir chuyén gia YHCT.

2.6. Phuong phap xtr ly sé liéu

D liéu dugc x&¥ ly bAng phan mém R.4.5.0 va Python
3.12.2. Bién dinh tinh dugc mé ta bang tan sé, ty & %.
Bién dinh lwgng dugdc kiém tra phan phéi bang kiém dinh
Kolmogorov-Smirnov va mé ta trung binh = d6 léch chuén
néu phan phéi chuan, hoac trung vi (t& phéan vi). Thuat
toan Boruta-Shap dugc sir dung dé xay dung md hinh
may hoc nham chon loc céc triéu chirng quan trong dua
trén su déng gop clia cac triéu chirng trén tirng hoi chirng
YHCT (gia tri SHAP).

2.7.Y dde

Nghién clru nay dugc tién hanh sau khi dugc sy cho phép
clia Hoi dong dao dirc trong nghién cltu y sinh hoc cla
truong Dai hoc Y Dugc Thanh phé H6 Chi Minh (3670/
DHYD-HDDD ngay 14/10/2024).
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3. KET QUA NGHIEN cU'U

3.1. Pac diém nhan khau hoc ctia quan thé dan sé
Bang 1. Pdc diém chung ctia mau nghién civu

Dan sé (n=326)| Pac ngzsg
L s diém | (n=326)
Pac diem nhan
nhan khau hoc . i T
Tan | rjg | khdu (Trung , an
so hoc Vi Vi
Bénh vién
Théng Nhat 187 57% 2
YHCT TRHCM 119 | 379% | WO | 68 |59-74
UMC3 20 6.10%
Thai gian méc bénh (nam) Thoi
Duéi 1 nam 51 16% gian
T&r1-5ndm 68 | 21% méc | 883]2-15
Tr5-10nam 70 21% bénh
T trén 10 nam 137 42% (nam)
BMI
Thi€u can 20 | 6,10%
Trung binh 137 [42,02%| BMI 23 1 21,3-
Thira can 76 |23,31% /| (kg/m?) | 25,4
Béo phido | 75 123,01%
Béo phidd 18 5,56%
Nghé nghiép
Lao dong chan tay 63 19% | Huyép
Lao dong tri 6¢ 33 10% | dptam 120 120 -
Nghi huu/viéc do bénh| 161 49% thu 130
Noi tro/that nghiép 60 18% |(mmHg)
Khac 9 3%
Noi thudng tra éH ”tge;q
Thanh thj 79 24% trpu’o'ng 80 |70-80
A A 0,
Noéng thén 247 76% (mmHg)
e . Mach
Tiencangiadinhdai | 45y | 4700 | (an/ | 80 |74-86
thao duong .
phut)
Tién can bénh dong méac dCSC';O
Tang huyét ap 278 | 85% | ng
. uyét
bot quy 62 19% HbA1c
Bénh mach vanh 111 34% (%) 8.85 7,16 -
R&i loan lipid mau 281 86% Du’g’n ’8 10,63
Bénh than man a5 | 4% | UY é,tg 6-14
Bénh ly gan 45 | 14% déi
A AP .
Bénh da day-tatrang | 150 46% (mmol/\)

Nhan xét: 326 NB dai thao dudng type 2 tai 3 bénh vién
TP.HCM c6 céac dic diém tudi, thai gian méc bénh, BMI
trung vi an lugt la 68 nam, 6,83 nam va 23,10 kg/m>.
Huyét ap va mach trong gidi han binh thudng. Budng
huyét kiém soat kém: HbA1c, dudng huyét déi trung vi
8,85% va 8,0 mmol/l. Gidi nit chiém da s8 (58%). Nhém
nghi huwu/viéc chi€m ti & cao nhat (49%). NB thanh thi
gép 3,13 lan néng thon. Tién céan gia dinh c6 dai thao
dudng chiém 47%. RGi loan lipid méau phé bién nhét
(86%), bénh gan than thap nhat (14%).
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3.2.Pac diémvé lam sang cuia cac hdi chirng bénh YHCT

10.00%

TYthan dUONE MU ey 55

Am duong WBng hu  ulSaCR 58

Canthanamhu |ueC0R e

Thitgng nhigt ha han ey 45

Hoi ching khac

Tyhuvinghich eSOl -
Khiam wonghu  uagCOl 1o
Amhuhodviong  meaBSlf 19

Nhiét thuong tan dich  lRa0Cuty 81

Nhiét doc trudng phi % 37
Damnhiéttichtré  geadOY%
Truding vi thyc nhiét % 41

P Vit i o — 52
Trudng vi thdp nhigt Il %00% 63

Canvj uét nhiét —29 00% -
Cankhi udtkét 28000 a5

TVt e 173
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Hinh 1. Dac diém vé cac hdi chi*ng trén ngu'di bénh dai
thao duong type 2

Nhén xét: Trong s6 326 NB, 3 hoi chirng chiém ti & cao
nhat la Can thdn am hu (69%), Ty vi tra tré (53%) va Khi dm
lwdng hu (52%). HOi chirng hiém gép nhat trén lAm sang (&
Pam nhiét tich tré (4%) va Am hu hoa vuong (5,8%).

a
54 (17.1%)

s
52 (16.5%)

7
20 (6.3%)

Nhém
4: 54 (17.1%)
5: 52 (16.5%)
—2: 49 (15.6%)
3:43 (13.7%)
6: 40 (12.7%)

Téng

Khac
27 (8.6%)
315

>

1
30 (9.5%)

/ 3
[y 43 (13.7%)
40 (12.7%)

Hinh 2. Biéu dd donut thé hién s& luong héi chirng déng
mac trén NB dai thao duong type 2

Nhén xét: Da s6 cac NB dong mac nhiéu héi chitng YHCT.

Trong dé, déng mac 4 hoi chirng chiém ti & cao nhét

(17,1%) va thap nhat la ddng méc 7 hdi chiing (6,3%). Piéu

dang chuy la c6 8,6% céc ca cd méc cac hoi chirng khac.

Bang 2. Triéu chi*ng quan trong cuia cac hdi chirng bénh YHCT

Hoi chirng Triéu ching quan trong

Béo bung, da niéu, tiéu dai, réu day, réu

Tyvitro e moéng, WU5i béu, day hoi

Mach hoat, dao han, nguc sudn day

Can khiuat ket tire, hay thd dai, tinh chi u uat

Phién tdo, nguc sudn day tic, dang
miéng, tinh mach dudi ludi cang phong,
mach huyén.

Can vi uat nhiét

Phap luc, hoi hop, phan dinh va hoi

Bam nhiét tich tr¢ thdi, mach trdm hoat sac

Phé vi tich nhiét Pai khat, dai han, huyén vung

Trudng vi thuc nhiét | Khidoan, tdo bdn, phan kho, chan an

Trudng vi thdp nhiét | Phién thao b4t an, béo béu, réu vang

Nhiét doc truong phu Da hoai t, ngtra da

H6i chirng Triéu chirng quan trong

Nhiét thuong tan dich Uy han, dai khat, da kho

Am hu hoa vugng  |Ngl tam phién nhiét, mat dé, hay tha dai

Khi doan, miéng~hong kho, phap luc, khi
doan, gay, huyén vung, hay tiéu dém,
mach nhugc sac

Khi dm ludng hu

An khong tiéu, chén an, tinh mach dudi

Ty huvinghich ludi phdng, mach séac

Chi dudi lanh, buén phién, miéng

Thugng nhiét ha han hong kho

Canthan am hu Pa mi, mat nhin ma, lung g8i moi dau

Chi lanh, ty han, da niéu, sic da sam

Am duong Wong hu t6i, khét, mach huyén

Bung day trudng, tiéu phan long nudc,

Ty than duong hu hay tidu dém

Nhén xét: K&t qua cho thay céac triéu chirng dugc chon
loc c6 d6 tuwong ddng rat cao véi cac mé ta trong kinh dién,
dong thai phan éanh dung thuc té€ ld&m sang hién dai.

4. BAN LUAN

4.1. Dac diém lam sang cac hdi chirng bénh YHCT

Qua khao sat, chung t6i ghi nhan cé trén 16 héi chirng
khac nhau trén NB dai thao dudng type 2 va du ca 4 giai
doan va cac hdi chitng khac. Trong do, da s NB thudc
giai doan Tré va Ton, tuong (ng vdi giai doan tién Pai thdo
dudng va bién chirng clia Y hoc hién dai. Diéu nay dugc
ly giai do dac trung cuia 3 bénh vién dugc 18y mau — bénh
vién Théng Nhat cé sé ca mdi phat hién va ca nang cao
hon h&n do bénh vién cé khoa Noi tiét riéng biét. Vi thé s6
lugng NB thudc giai doan Tré va Tén chiém da s6. Trong khi
do, bénhviénY hoc ¢8 truyén TP.HCM va UMC3 ¢6 s6 lugt
diéu tri chl yéu la phuc hoi di chitng sau Dot quy - day la
tiéu biéu cho giai doan Tén theo YHCT va bién chirng theo
Y hoc hién dai.

Trong nghién cu clia Duong Thi Ngoc Lan (2024) [4] ghi
nhén c6 7 héi ching bao gobm Can uét Ty hu, Thép nhiét
trung tr@, Khi am ludng hu, Ty hu' thdp khén, Can thdn am
hu, Am duong ludng hu va U huyét trd tré. Nghién clu
clia Bui Huong Giang (2024) [7] ghi nhan 4 héi ching:
Tao nhiét thuong tan, Khi am luéng hu, Am tinh hu tén
va Am duong ludng hu. Nghién ctru ctia Zhang (2021) [8]
ghi nhan dugc 7 hoi ching Am hu nhiét thinh, Khi am
lwdng hu, Huyét & lac mach, Am duong luwdng hu, Ty hu
thap khon, Ty hu thap nhiét va Ty khi hu. Nghién clu
clia Hou va cong su (2022) [9] ghi nhan 4 héi chirng gom
c6 Khi tré, Khi am ludng hu, Khi hu va Am hu. Cac hoi
chirng trong nudc duge ghi nhan nhiéu qua céac nghién
ctru la Trudng vi thap nhiét, Khi am ludng hu, Ty khi vi
nghich, Can than am hu, Am duong lwéng hu. Trong do,
héi chitng Can than am hu d&c biét ndi bat vdi ti & méc
cao. Ti€p theo do la hoi chirng Khi am hu ludng hu va Ty
vi trd tré. Chi€m ti l& thdp nh&t la héi chirng Dam nhiét
tich tré va Am hu hoa vuong.

Thém vao doé, da s8 NB déng méc nhiéu hoi ching YHCT
tai cung mot thoi diém. Diéu nay thé hién su’ phirc tap cla
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cac triéu ching tac dong, dan xen thanh cac hdi chiung
hu thuc thac tap, ndi ngoai twong kiém trong mot chinh
thé théng nhat. Vi thé yéu cau cép thiét cho céac béac si
ldm sang la phan dinh dugc céc triéu ching chinh — cha
chirng - clia trng hoi ching YHCT.

4.2. Hiéu qua cuia thuat toan May hoc trong viéc chuan
héa chan doan YHCT

Nghién cu nay da &ng dung thuat todn Boruta-Shap dé
trich xuét cac triéu chirng quan trong nhéat tir mot tap
d liéu ldm sang phuc tap. Boruta-Shap khong chi tim
kiém tap hgp bién t6i vu dé du bdo ma con xac dinh tat
céa céc bién cd lién quan thuc su (all-relevant features)
bang cach so sanh véi cac bién bong (shadow features).
Diéu nay dac biét phu hgp vdi tinh chat “chinh thé luan”
clia YHCT - ngi mot hoi chirng thudng dugc cdu thanh
tlr mot t6 hop cac triéu chirng tuwong hd thay vi cac bién
doc lap.

Viéc sr dung SHAP gitip giai quyét “hdp den” cua tri tué
nhéan tao (Al), tuong tu nhu cach ti€p can clia Liu va cong
sy (2023) [10] trong sy dong goép cla ting triéu ching
dé phéan loai thé Dam thép trong bénh ly dai thdo dudng
type 2.

Nhém hoi chirng vé Khi va Tang Can: Hoi ching Can khi
uéat két vdi cac triéu chirng nhu nguc suon day tic, hay
thd dai, tinh chi u uat & biéu hién dién hinh cla viéc Can
that so tiét, khi co uét tré tai héng suon. Hoi ching Can
vi uat nhiét v&i sy xuat hién ctia ddng miéng va tinh mach
dudi luwdi cang phéng cho thay uat lau héa hda va anh
hudng dén huyét .

Nhém hdi chirng Ty vi va BDam thap: Hoi chiing Ty vi
trd tré, thuat toan da chi ra béo bung va réu day la triéu
ching quan trong. Theo co ché& YHCT, Ty hu bat van dan
dén thly thap ngung tré thanh dam, tich tu tai trung tiéu
géy béo bung. Diéu nay phan anh su lién quan mat thiét
gira hdi chirng nay va héi chirng chuyén héa trong Y hoc
hién dai. Tuy nhién, két qua md hinh may hoc Boruta-
Shap lai tra ra 2 triéu chirng mau thuan la réu luwdi méng
va réu ludi day. Diéu nay thé hién mat han ché cla
nghién ctru dén tir dir liéu thu thap chuwa nhat quan cao,
nguyén nhan c6 thé 1 do chan doan clia cac chuyén gia
YHCT van con nhiéu ch quan, ¢ mau con chua dd én
dé khai quat hod dir liéu. HOi chirng BDam nhiét tich tré,
céc triéu chirng phan dinh va héi thdi, mach hoat la biéu
hién clia Dam thap két hgp véi mach tram sac phan anh
tinh trang th&p nhiét thiéu dét tan dich, lam bién déi tinh
chat phan.

Nhoém héi chirng Hu chirng: H6i chirng Khi am ludng hu,
thuat toén lua chon khi doan, phap luc (biéu hién khi hu)
va miéng hong khd, huyén vung (biéu hién Am hu, tan dich
khuy hao). Su trung l3p cla céac bién nay khang dinh tinh
da dang nhung thdng nhat trong bénh canh suy nhugc
man tinh. H6i ching Ty than duong hu, tiéu phan long
nudc do Ty duong hu'tén, va hay tiéu dém La biéu hién cua
hu suy chitc nang chli Thuy ctia Than duong.
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4.3. Han ché va khuyén nghi

Nghién cttu c6 ¢& mau con tuong d6i nhd, thai gian
tién hanh ngén, phuong phap ldy mau thuan tién tai 3
co sy té tai TP.HCM nén han ché& kha nang khai quat
hoé clia nghién cltu; ngoai ra viéc gan nhan chan doan
gitta cac chuyén gia YHCT van chua c6 sy nhat quén
cao. Cac nghién ctu ti€p theo can trién khai tai nhiéu
co s@y té, thoi gian kéo dai cung vdi phuong phéap lay
mau thich hgp hon; déng thdi can c6 cac buditap huan
gitta cac chuyén gia YHCT nhdm cai thién dé tin cay,
tinh dai dién va tdng cuong kha nang khai quat hoa trén
dan s6 chung.

5. KET LUAN

Pa s6 NB dai thao dudng type 2 dong mac 4 héi ching.
Hoi chirng Can than am hu chiém vdi ti & méac cao nhat,
ti 1& thap nhat la héi chirng Pam nhiét tich tré. Nghién clru
da xac dinh dugc céc triéu ching quan trong clia ting hoi
ching YHCT trén NB dai thao duong type 2.

6.LOICAMON

Nghién cu nay duoc tai tro kinh phi bdi Pai hoc Y Duoc
Thanh phd H6 Chi Minh theo Hgp déng s6 276/2025/HD-
DPHYD ngay 28 thang 4 nam 2025.
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