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TOM TAT:

Nghién ctru khao sat kha nang nhan dién ngudi ding cé dau hiéu rdi loan ting dong giam chu y

(ADHD) thong qua ngdn ngir trén mang xa hoi. Dir liéu duogc 14y tir b Twitter-STMHD va xtr Iy &

mirc nguoi dung, véi 1.999 mau sau tién xtr ly. Trén tap dir lidu nay, nghién ciru so sianh 3 mo hinh
goém: Logistic Regression, Linear SVM va DistilBERT. Két qua cho thdy, ca 3 mé hinh déu phan
biét duge 2 nhém ADHD va dbi chimg, trong d6 Linear SVM dat hi¢u qua cao nhét véi Accuracy
0.8733 va Fl-score 0.8812. Két qua goi y tin hiéu ngdn ngit trén mang xa hoi c6 thé hd trg sang loc

ADHD, nhung khéng thay thé chan doan 1am sang.

Twr khéa: ADHD, ngon nglr mang xa héi, TF-IDF; DistilBERT, Linear SVM, phan loai

nguoi dung.

1. Dit van dé

Réi loan ting dong giam chi y (ADHD) 1a mot
roi loan phat trién than kinh thuong khéi phat tir
thoi tho 4u nhung c6 thé kéo dai dén tudi truong
thanh. ADHD dic trung béi 3 nhom biéu hién chinh
1a thiéu cha y, ting dong va xung dong, dong thoi
c6 thé gay anh huong 16 rét dén hoc tap, cong viée,
cac mdi quan hé xa hoi va chét luong séng. Cac
nghién ctru dich t& cho thdy, diy 1a mot trong
nhirng rdi loan phét trién than kinh phd bién nhét
hién nay. Trén pham vi toan clu, ty 1€ hién méc
ADHD ¢ tré em va thanh thiéu nién dugc ghi nhan
& mirc dang ké [1], trong khi mot phan tich tong
hop khac udce tinh ty 18 gop khoang 7,2% [2]. O
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nguoi trudng thanh, ADHD van tiép tuc hién dién
v6i ty 16 khoang 4,4%, di kém murc do dong mic va
suy giam churc nang khong nho [3].

Cung v6i sy phat trién ciia méi truong s6, mang
xa hoi ngay cang tré thanh noi con nguoi boc 10 suy
nghi, cam xtc va thoi quen giao tiép trong doi séng
thuong ngay. Diéu nay khién dir liéu ngdn ngir trén
mang xa hdi trd thanh mot ngu@)n tu liu co gia tri
cho cac nghién ctru sirc khoe tim than. Mot s cong
trinh trudc day da ghi nhan mbi lién hé gitlra viéc st
dung phuong tién s6 véi cac biéu hién lién quan dén
chu y, ting dong va xung dong [4], dong thoi cho
thiy mirc do sir dung digital media cao c6 thé di kém
v6i nguy co xuét hién céc triéu chimg ADHD cao
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hon theo thoi gian ¢ thanh thiéu nién [5]. Tir goc do
phuong phap, linh vyc computational mental health
ciing cho thiy, ngdn ngir truc tuyén c6 thé phan 4nh
trang thai tdm 1y va cam xac ctia nguoi dung, tir do
hd tro xay dung cac mé hinh nhan dién van dé stc
khoe tAm than dwa trén dit liéu van ban [6], [7].

Tuy nhién, phan 16n cac nghién ctru trong huéng
nay tap trung vao tram cam, lo au hodc y nghi ty sat,
trong khi ADHD van con 1a mot chu dé twong ddi it
duoc khai thac dudi goc nhin xr 1y ngén ngii tu
nhién. Nhitng tién bd cia cic moé hinh ngdn ngir
tién hudn luyén nhu BERT d4 md ra kha niang nam
bét ngit canh vin ban tét hon trong nhiéu bai toan
NLP [8], va mdt s6 nghién ctru gin ddy ciing di so
sanh mo hinh hoc may truyén thong véi
Transformer trong phat hién van dé sirc khoe tim
than tir mang x3 hoi [9]. Pbi véi ADHD, cac cong
trinh gan hon véi dé tai nay cho thiy 2 hudng
nghién ctru ndi bat 1a khai thac dit liéu nguoi dung &
mure ho so, tiéu biéu nhu bo Twitter-STMHD [10],
va phén tich dic diém ngdn ngir ciia cong dong
ADHD trén mang xi hoi [11]. Gin day hon,
Wiechmann va cong sy da di thing vao bai toan
phat hién ADHD tu dir liéu mang xa hoi va chi ra
day 1a mot huéng co tiém ning, nhung van con
nhiéu van d¢ can tiép tuc 1am rd vé kha niang dién
giai va tinh khai quat cia mo6 hinh [12].

Tir nhitng co s& trén co thé thiy, viéc nhan dién
dau hiéu ADHD qua ngén ngit mang x3 hoi 1a mot
hudng nghién ctru c6 ¥ nghia ca vé mat 1y thuyét 1dn
g dung. DU vay, khoang tréng hién nay vin nim &
chd s6 luong nghién ciru chuyén biét cho ADHD
con han ché, dic biét la cac nghién clru so sanh tryc
tiép giita mo hinh hoc méy truyén théng va mé hinh
hoc sau trén dit liéu & mirc ngudi dung. Xuét phat tir
d6, nghién ctru nay tap trung vao bai toan nhan dién
ngudi dung ¢6 dau hiéu ADHD thong qua ngon ngit
mang xa hdi, st dung dir li€u tur Twitter-STMHD
[10] va ddi chiéu hiéu qua giita cac md hinh dua trén
TF-IDF v4i mo hinh DistilBERT. Muc tiéu cua
nghién ctru khong nham thay thé chan doan 1am
sang, ma hudng dén viéc khio sat kha niang khai
thac tin hiéu ngdn ngir nhu mot ngudn thong tin hd
trg cho sang loc va nghién ciru ADHD trong bdi
canh sirc khoe tAm than tinh toan.

2. Phwong phap nghién ctru

2.1. Dit li¢u

Nghién ctru str dung mdt tap con cua b dir liéu
Twitter-STMHD [10]. Pay 1a bo dit liéu & mirc nguoi
ding, duge xay dung cho cac nghién ciru vé stic khoe
tam than trén mang xa hoi. O phién ban gdc, Twitter-
STMHD gém 8 nhom rdi loan tAm than va mot nhom
d6i ching; véi mdi nguoi dung, dit lidu duge luu
dudi 2 dang chinh 1a user-profile data va timeline-
tweets data [10]. Trong pham vi nghién ctru nay, chi 2
nhém ADHD va dbi chimg (NEG) dugc trich ra dé
xay dung bai toan phan loai nhi phan. Tir mdi nhém,
nghién ctru chon ngau nhién 1000 ngudi ding nham
giit can bang giita 2 16p. Phan dit liéu duogc st dung
lam dAu vao cho mé hinh 14 timeline-tweets, tirc toan
bd ndi dung bai dang ctia nguoi dung theo thoi gian.
Céch t6 chirc nay phi hop véi muc tiéu nhan dién déu
hiéu ADHD & cap do ngudi dung, thay vi suy luan tir
tung bai dang riéng 1€.

2.2. Tién xie ly di¥ li¢u

Dir liéu dugc xir Iy & mirc nguoi dung. Véi mdi
tai khoan, nghién ctru trich xuat noi dung bai déng tir
tép tweets.json dé tao dit liéu van ban dau vao; d@)ng
thoi mot s6 thong tin mé ta trong user.json, nhu sd
nguoi theo ddi, sb ban bé va tong sb bai ding, ciing
duoc luu lai dé phuc vu théng ké. Van ban sau do
dwoc lam sach bang cach thay ky ty xudng dong
bang khoang tring, loai b6 URL va tén nguoi ding
dang @, bo ky hi€u # nhung giir lai tir khoa di kem,
r0i chudn héa khoang tring. Nhimng bai ding qua
ngén, tring 1ap hoic khong con ndi dung hop 18 sau
lam sach dugc loai bo. Sau budc nay, ti da 200 bai
dang cua mdi ngudi dung duoc gitt lai va ndi thanh
mot van ban duy nhat dé biéu dién cho tai khoan do.
Két qua sau sang loc cho thdy, tap dir liéu con 1.999
ngudi dung, gom 999 miu ADHD va 1.000 miu dbi
chung. (Bang 1)

2.3. Biéu dién dit ligu

Sau budc tién xu ly, toan bo bai dang cua mdi
ngudi ding dugc ndi thanh mot van ban duy nhat dé
tao mau dau vao & mirc nguoi dung. Trén co s do,
nghién ctru sir dung 2 cach biéu dién dir liéu tuong
mg voi 2 hudng tiép can khic nhau. Véi ciac md
hinh hoc may truyén thong, vin ban dwoc chuyén
thanh vector TF-IDF duya trén unigram va bigram
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Bdng 1. Théng ké mé ta tap di liéu sau tién x& Iy ban dau

Nhom S6 lwong 85‘3 baidang trung | Trungvi sé bai Do daivanban | Trung vidd dai
ngwei dung | binh/ngwéi dung | dang/ngw®i dung | trung binh (ky tw) | van ban (ky tw)
ADHD 999 195 200 17,958 16,887
NEG 1,000 194 200 15,357 13,636
Téng 1,999 194 200 16,657 15,101

nham giit lai thong tin tir vyng va cac cum tir xuat
hién thuong xuyén trong dit li¢u. Lua chon nay phu
hop véi cac nghién ciru vé stc khoe tdm than trén
mang xa hoi, noi cac dac trung nhu bag-of-words, n-
gram va TF-IDF van duoc st dung kha phd bién
trong cac bai toan phan loai van ban [6]. V&i mo
hinh hoc sau, van ban duoc ma héa béng tokenizer
cua DistilBERT trudc khi dua vao qua trinh fine-
tuning. Cach biéu din nay cho phép mé hinh khai
thac thong tin ngit canh tot hon nhd ké thira co ché
biéu dién ngon ngir cua ho BERT [8]. Viéc dat 2
cach biéu dién trong ciing mot thiét lap giup nghién
ctru so sanh tryc tiép giita ddc trung van ban truyén
thong va biéu dién ngir canh tir md hinh ngén ngir
tién huan luyén.

2.4. M6 hinh nghién ciru

Pé danh gia hiéu qua cia cic hudng tiép can
khac nhau trong bai toan nhan dién nguoi dung co
dau hiéu ADHD, nghién ctru sit dung 3 mo hinh
gdbm Logistic Regression, Linear SVM va
DistilBERT. Trong do, Logistic Regression va
Linear SVM duoc lua chon lam cac mo hinh co so
khi dir liéu duoc biéu dién bang TF-IDF, vi day 1a
nhitng m6 hinh c6 cau tric don gian, dé trién khai va
van cho két qua on dinh trong nhiéu bai todn phan
loai vin ban lién quan dén sirc khoe tim than trén
mang xa hoi [6]. Bén canh d6, DistilBERT duoc st
dung nhu mot mé hinh ngdn ngir tién huin luyén
thudc ho Transformer, cho phép khai thac thong tin
ngit canh clia van ban tot hon so véi cac cach biéu
dién dic trung truyén thong [8]. Viéc dit 3 mo hinh
nay trong cung mot thiét 1ap thuc nghiém gitp
nghién ctru so sanh tryc tiép gitra 2 hudng tiép can:
mé hinh hoc may truyén théng dua trén dic trung
van ban va mo hinh hoc siu dua trén biéu dién ngir
canh. Cach so sanh nay cting phu hgp véi xu hudéng
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gan day trong cac nghién ctru phat hién ADHD tir
dir 1iéu mang x4 hoi, noi hiéu qua dy doan can duoc
xem xét dong thoi v6i kha nang dién giai va tinh phu
hop ctia mo hinh ddi véi dit liéu ngdn ngir & mic
nguoi dung [12].

2.5. Céu hinh hudn luyén va dinh gid

Tap dir liéu duoc chia theo ty 1¢ 70/15/15 cho 3
phﬁn: huin luyén, xac thyc va kiém th, dé)ng thoi
van giit su cAn bang tuong ddi gitta 2 16p. Trong 2 md
hinh Logistic Regression va Linear SVM duoc huin
luyén trén tap dac trung TF-IDF. Véi DistilBERT,
mo hinh dugc fine-tune véi batch size 16, learning
rate 2e-5, 3 epoch va weight decay 0.01. Pay la cau
hinh nim trong khoang thudng dugc sir dung cho cac
mo hinh thudc ho BERT trong cac bai toan phan loai
van ban [8]. M6 hinh t6t nhéat duoc chon dua trén F1-
score trén tdp xac thuc. Hiéu qua cudi cung duogc
danh gia trén tap kiém thir thong qua céc chi sb
Accuracy, Precision, Recall va Fl-score. Ngoai ra,
ma trin nham I4n ciing duoc str dung dé quan sat rd
hon kha nang phan biét gitra 2 16p.

3. Két qua va thao luin

3.1. Két qud thwe nghiém

Két qua trén tap kiém thir cho thdy, ca 3 mo hinh
déu phan biét dugc 2 nhém nguoi ding ADHD va ddi
ching, nhung mutrc hiéu qua céd su khac biét ro rét.
Trong s6 d6, Linear SVM cho két qua tot nhét véi
Accuracy = 0.8733, Precision = 0.8294, Recall =
0.9400 va F1-score = 0.8812. Logistic Regression dat
két qua kha sat v6i Fl-score = 0.8731, trong khi
DistilBERT thp hon véi Fl-score = 0.8119. Nhin
chung, két qua nay cho thiy trong thiét 1ap hién tai,
cac mo hinh truyén théng dua trén TF-IDF van hoat
dong hiéu qua hon mo6 hinh hoc sau.

V6i DistilBERT, qua trinh huan luyén cho thay
train loss giam dan, con Fl-score trén tip xac thuc
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tang qua ting epoch, chimg t6 mé hinh van hoc dugc
cac tin hidu phan biét giita 2 16p. Tuy vy, két qua
trén tap kiém thir chua vuot duge 2 mé hinh con lai.

Ma tran nhdm 1an ciing cho thay Linear SVM va
Logistic Regression giit dugc sy can bang tot hon
gitra 2 lop. Trong khi dd, DistilBERT nhan dién l6p
ADHD kha t6t nhung nham nhiéu mau ddi ching
sang ADHD hon, dan dén precision thap hon. Diéu
nay cho thay mé hinh c¢6 xu hudng wu tién phat hién
16p ADHD, déi lai sb truong hop duong tinh gia
tang 1én.

3.2. Thdo ludn

Két qua thuc nghiém cho thay cac mé hinh dya
trén TF-IDF van hoat dong hiéu qua trong bai toan

Hinh 1: Két qué so sanh cac mé hinh

nhan dién ngudi ding co dau hiéu ADHD, dic biét 1a
Linear SVM. Diéu nay cho thiy & mirc ngudi dung,
cac tin hi¢u tir vung va cum tu 13p lai trong nhiéu bai
dang van co gia tri phan biét rd giita 2 nhém. Trong
khi @6, DistilBERT cho thdy qué trinh huin luyén
kha 6n dinh, nhung két qua trén tap kiém thir van thip
hon 2 mé hinh truyén thong. Tir ma tran nham 1an c6
thé thdy mo hinh nay nhan dién 16p ADHD tuong d6i
t6t, nhung nhim nhiéu miu dbi chimg sang ADHD
hon, lam giam precision. Nhin chung, két qua cho
thy dir liéu ngdén ngir trén mang xa hoi co thé hd tro
nhan dién dau hiéu ADHD & cép d6 nguoi dung; tuy
vay, mo hinh chi nén dugc xem nhu cong cu hd trg
sang loc, khong thay thé cho chan doan 1am sang.

Model Comparison
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Hinh 3. Ma trén nhdm I1&n cia cac mé hinh

Confusion Matrix - linearsvm_tfidf

NEG NEG

True label
True label

ADHD ADHD

ADHD NEG
Predicted label

Confusion Matrix - logreg_tfidf

Predicted label

Confusion Matrix - distilbert-base-uncased

True label

ADHD NEG ADHD
Predicted label

4. Két ludn

Nghién cuu nay tép trung vao bai toan nhan di¢n
ngudi ding c¢6 ddu hiéu ADHD théng qua ngdn ngit
trén mang xa hoi bang cach so sanh 3 mé hinh gdm
Logistic Regression, Linear SVM va DistilBERT.
Két qua thuc nghiém cho thdy, ca 3 mo hinh déu co
kha ning phan biét gitta nhom ADHD va nhom ddi
chimg, trong d6 Linear SVM dat hiéu qua tot nhat
trong thiét 1ap hién tai. Két qua nay cho thay, voi dit
lidu van ban & mirc ngudi dung, biéu dién TF-IDF
van 1a mot lya chon don gian nhung hiéu qua.

hoc dugc cac tin hiéu ngdén ngir lién quan dén
ADHD, du két qua trén tap kiém thtr chua vuot cac
md hinh truyén thong. Nhin chung, nghién ctru cho
thay dir liéu ngon ngir trén mang xa hoi ¢ thé cung
cap thong tin hiru ich cho bai toan nhan dién dau
hiéu ADHD & cip do ngudi dung. Tuy vay, két qua
ctia mé hinh nén duogc hiéu nhu mot cong cu hd tro
sang loc va phan tich tin hi€u ngon ngir, khong thay
thé cho chin doan 1am sang. Trong cac nghién ctru
tiép theo, c6 thé mo rong quy mo dir liéu va thi
nghiém thém cac mo hinh phu hgp hon véi van ban

Bén canh d6, DistilBERT van cho thdy kha ning  dai dé cai thién hiéu qua phat hién m
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ABSTRACT:

This study explores the potential for identifying individuals exhibiting signs of Attention Deficit
Hyperactivity Disorder (ADHD) through linguistic patterns on social media. The analysis utilizes the
Twitter-STMHD dataset, comprising 1,999 pre-processed user-level samples. A comparative
evaluation was conducted across three classification models: Logistic Regression, Linear Support
Vector Machine (SVM), and DistilBERT. The findings demonstrate that all models effectively
distinguish between ADHD and control groups, with the Linear SVM achieving the strongest
performance, attaining an accuracy of 0.8733 and an F1-score of 0.8812. These results underscore the
potential of language-based signals on social media as a supplementary tool for ADHD screening,
while reaffirming that such approaches cannot substitute for formal clinical diagnosis.

Keywords: ADHD, social media language, TF-IDF, DistiIBERT, Linear SVM, user classification.
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