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VAI TRO CUA BAT POI XUNG NANG LUO'NG SONG TUYET POI
GIUrA HAI BAN CAU NAO TRONG PHAT HIEN TRAM CAM

Trdn Lé Nguyét Minh?2, Dé Xudn Tinh3*, Lé Vdn Qudn?

Tém tat

Muc tiéu: Nhan xét vai tro ctia bat doi xirng nang lwong séng (NLS) tuyét doi gitra
hai ban ciu nio trong phat hién tram cam. Phwong phdp nghién ciru: Nghién ciru
tién clru, mo ta cit ngang trén 90 bénh nhan (BN) rdi loan trAm cdm va 90 nguoi
khée manh lIam nhém chirng. Ca hai nhém déu twong dwong vé tudi (cung 18 - 60
tuoi) va gi¢i tinh. Ghi dién nio don cwc 20 phut & 12 vi tri trén da d4u. Phan tich dién
nao bang hop cong cu EEGLAB trén phan mém Matlab R2022b. Két qud: B4t doi
xtrng NLS alpha toan ban ciu (ban ciu trai cao hon ban ciu phai), séng beta ving
trung tAm va séng theta vuing dinh ban ciu trai cao hon ban ciu phai (p < 0,05). Sw
gia tdng ning lwong nay c¢6 mai lién quan doc 14p v&i nguy co mic trim cam; cu thé,
séng alpha (OR = 2,71; 95%CI: 1,05 - 3,96), séng beta (OR = 5,50; 95%CI: 1,85 -
16,31) va song theta (OR = 3,77; 95%CI: 1,40 - 10,16). Két ludn: NLS tuyét doi & ban
cdu trai cao hon ban cau phai do6i véi séng alpha toan ban ciu, séng beta vung trung
tdm va séng theta viung dinh c6 thé 1a chi diu sinh hoc tiém nang trong phat hién va
chin doan bénh tram cam.

Tw khoéa: Tram cam; Pién ndo d6 dinh lwong; Bit do6i xing.

INTERHEMISPHERIC ASYMMETRY OF ABSOLUTE
ELECTROENCEPHALOGRAPHIC POWER
IN THE DETECTION OF DEPRESSION

Abstract

Objectives: To evaluate the role of interhemispheric asymmetry of absolute
electroencephalography (EEG) power in the detection of depression. Methods: A
prospective, descriptive, cross-sectional study was conducted on 90 adult patients
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with depressive disorder and 90 healthy controls. Both groups were age-and sex-
matched (ranging from 18 - 60 years old). Monopolar EEG recordings were obtained
for 20 minutes at 12 scalp locations. EEG data were analyzed using the EEGLAB
toolbox in MATLAB R2022b software. Results: Global interhemispheric asymmetry
of alpha power (left hemisphere higher than right hemisphere), as well as higher
left-than-right hemisphere asymmetry in central beta waves and parietal theta
waves, were observed (p < 0.05). This increased power was independently
associated with the risk of depression; specifically for alpha waves (OR = 2.71;
95%CI: 1.05 - 3.96), beta waves (OR = 5.50; 95%CI: 1.85 - 16.31), and theta waves
(OR = 3.77; 95%CI: 1.40 - 10.16), respectively. Conclusion: Higher absolute power
in the left hemisphere compared to the right hemisphere for global alpha waves,
central beta waves, and parietal theta waves may serve as potential biomarkers for
the detection and diagnosis of depression.

Keywords: Depression; Quantitative electroencephalography; Interhemispheric

asymmetry.

PAT VAN PE

Tram cam la yéu t6 lam ting nguy co
mic bénh tim mach nhw ting huyét 4p,
xo vira ddng mach, nh6i mau co tim; [am
suy yéu hé mién dich, ting cic bénh
nhiém trung va viém man tinh; c6 méi
lién quan chat ché v&i cac bénh réi loan
chuyén héa nhw dai thao dwong type 2.
Hon nita, tram cdm thwong di kem véi
roi loan lo 4u, mit ngu, hoi chirng dau
man tinh, 1am suy gidm dang ké chat
lrong cudc séng. Do dd, chan dodn sém
tram cam rat quan trong, gitp phat hién
som, diéu tri thich hgp, giam thiéu
nhirng hdu qua tiéu cuc cho ngwoi bénh
va xa hoi. Pién ndo d6 dinh lwongla cong
cu htru ich trong chin doan cac co ché

than kinh giy ra trdm cam. Nhiéu bao

cao cho thiy, str dung dién ndo d6 dinh
lwong cé thé tim ra cac ddu 4n sinh hoc
déng vai tro quan trong trong chin doan
va theo doi diéu tri réi loan trAm cam.
Mot trong nhitng diu 4n sinh hoc cua
dién ndo d6 dinh lwong trong chan doan
tram cdm dang dwgc nghién cru nhiéu la
suw bat doi xirng NLS gitra hai ban cau. Sw
bat doi xirng nay lién quan dén sy mat
can bang chirc nang clia cic mang lwdi
than kinh diéu hoa cdm xdc va phan anh
roi loan trong két noi gitra vé ndo tran va
hé vién & BN trim cam [1]. Xuat phat tir
thwc tién trén, ching tdi tién hanh
nghién ctru nham: Pdnh gid vai tro clia
bdt doi xieng NLS tuyét déi gitva hai bdn
cdu ndo trén dién ndo do dinh lwong trong
phdt hién va chdn dodn bénh tram cdm.
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pOI TUONG VA PHONG PHAP
NGHIEN CU'U

1. Pdi two'ng nghién ciru

GO6m 90 BN bi r6i loan trdm cam va 90
nguwoi khoe manh lam nhém chirng;
twong dwong vé tudi (d6 tudi dao dong
tir 18 - 60 tudi)va giti tinh.

* Tiéu chudn Iwa chon:

Nhom nghién ciru: Gom 90 BN réi
loan trim cam dwoc chin doan theo ICD-
10 diéu tri tai Khoa TAm than, Bénh vién
Quan y 103 tr thang 01/2023 -
12/2024; ngwoi nha BN déng y tham gia
nghién ctru.

Nhém chirng: Gom 90 nguoi twong
dbng vé tudi va gidi tinh, dong y tham gia
nghién ctru. La can bo, cong nhan vién,
hoc vién ctiia Hoc vién Quan y kham strc
khée dinh ky hang nam, thod man du cac
diéu kién sau: 18 - 60 tudi; khong mac
cac bénh man tinh trong tién s, khong
méc cac bénh ung thu; cic bénh cdp tinh
tai thoi diém 1ay mau; HbsAg, HIV, HCV
am tinh; tudi va gi¢i tinh twong dong véi
nhom nghién ctru.

* Tiéu chudn loai trte: BN chan thwong
so nao; HbsAg, HIV, HCV dwong tinh; BN
suy thén, suy gan; BN di dwogc diéu tri
bang s6c dién; BN nghién ma tiy va ruou.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ctru tién
clru, md td cat ngang, c6 nhom chirng

twong dong theo ty 1 1:1 (1 BN/1 chirng).
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* C& mdu: Ap dung céng thirc tinh
c& mau:

:127(13'2p(l il p)
dZ

n =

a: Mirc y nghia thdng ké (chon a = 0,05);
Z1-a/2: Gia tri thu dwoc tir bang Z &ng voi
gia tri « => Z1-o/2 = 1,96; p: Ty 1€ % nguwoi
méc bénh trAm cam ndi chung, khoang
17% theo nghién ctru clia mét s6 tac gia
da bao cao [2] =>p=0,17.

q=1-p=1-0,17 = 0,83; d: Sai s0
tuyét d6i mong mudn (0,1) = n=(1,96)2
x0,17x0,83/(0,1)%2 = 54,20

Trong nghién ctru nay, ching t6i chon
dwoc 90 BN roi loan trAim cdm vao nhém
nghién ciru. Nhém chirng gom 90 ngudi
théa méan céc tiéu chi lwa chon dé€ so sanh
cac chi so dién nao do6 dinh lvong.

* Ghi dién ndo:

Ghi dién ndo don cwc & 12 vi tri trén
da dAu, 1ap dién cuc theo hé théng qudc
té 10 - 20 (international 10 - 20 system).
Qua trinh ghi dién ndo kéo dai 20 phut, 5
phut ghi trong trang thai nghi ngoi (dién
ndo do6 nén), 15 phut sau khi lam cac
nghiém phdp “nhdm mit - m& mat”,
“kich thich anh sang nhip” va tang théng
khi. Dt liéu dwoc ghi dwéi dang duoi
.m00 (file dinh dang ASCII).

Phéin tich dién nio do6 dinh lwong
bang hop coéng cu EEGLAB trén phan
mém Matlab R2022b. Khit nhiéu bing
“plug-in” trén hop coéng cu EEGLAB [3].
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St dung cac ban ghi EEG sau khtr nhiéu
con > 75% tbéng thoi gian ghi (> 900
gidy) va con > 75% thoi lwong mdi thanh
phan gom dién ndo d6 nén, nghiém phap
nhim mit - md& mat, nghiém phép
kich thich anh sang va nghiém phap hit
thé sau.

Phén tich NLS st dung ma theo nguon
mé& cua tién si Miyakoshi M thudc Vién
Tinh toan Thén kinh, Pai hoc San Diego,
California, Hoa Ky [4]. Tinh NLS tuyét déi
cda 5 séng véi cac dai tin so tirng song
nhw sau: 1Hz < song delta < 4Hz; 4Hz <
song theta < 8Hz; 8Hz < song alpha <
13Hz; 13Hz < song beta < 30Hz va 30Hz
<song gamma < 80 Hz; don vila pV2. NLS
tuyét déi ctia cac séong & tirng ban ciu

bang téng gia tri NLS tai cac vi tri dién
cuwc twong &ng ctia séng do trén ban cau.

* Phdn tich s6 liéu: SO liéu thu thap
duoc sé dugc phan tich va xt Iy bang
phan mém Stata 14.0, phan tich hoi quy
logistic don bién va da bién, chon mirc y
nghia thong ké p < 0,05.

3. Pao dirc nghién ciru

Nghién cru dwoc thong qua Hbi dong
Pao dic trong nghién ctru y sinh cta
Bénh vién Quan y 103 trwdec khi trién khai
nghién cttru (S6 19/CNChT-HPDD ngay
06 thang 01 ndm 2023). SO liéu nghién
ctu dwoc BO mon - Khoa TAm than,
Bénh vién Quan y 103 cho phép str dung
va cong bo. Nhém tac gia cam két khong
c6 xung dot loi ich trong nghién ctru.

KET QUA NGHIEN CG'U

Bang 1. Dic diém tudi va gidi tinh ctia d6i twong nghién ciru.

Nhém nghién ciru

Nhém chirng

Thong so (n = 90) (n =90) p

Tuoi, n (%)

<40 56 (62,22) 49 (54,44)

40 - 60 34 (37,78) 41 (45,56) 029

Trung vi (Q1 - Q3) 34 (23-49) 35(22-42) 0,38
Gidi tinh, n (%)

N 43 (47,78) 47 (52,22)

0,55
Nam 47 (52,22) 43 (47,78)

Khong c6 sw khac biét c6 y nghia théng ké vé dic diém tudi, gi¢i tinh gitta nhém

nghién cru va nhém chirng (p > 0,05).
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Bang 2. Bat doi xirng NLS tuyét doi tai cac dién cuec.

Séng

Vi tri

NLS & ban cau

Nhom chirng

Tram cam

wu thé n =90, n (%) n =90, n (%)
Trai 18 (20,00) 38 (42,22)
Tran 0,001
Phai 72 (80,00) 52 (57,78)
Trai 29 (32,22) 52 (57,78)
TD 0,001
Phai 61 (67,78) 38 (42,22)
Trai 20 (22,22) 45 (50)
Alpha TT 0,001
Phai 68 (75,56) 44 (48,89)
Trai 29 (32,22) 47 (52,22)
Pinh 0,017
Phai 60 (66,67) 41 (45,56)
. Trai 39 (43,33) 45 (50)
Cham 0,370
Phai 51 (56,67) 45 (50)
Trai 22 (24,44) 37 (41,11)
Tran 0,057
Phai 66 (73,33) 51 (56,67)
Tréai 29 (32,22) 48 (53,33)
TD 0,016
Phai 50 (55,56) 35 (38,89)
Trai 14 (15,56) 46 (51,11)
Beta TT 0,000
Phai 68 (75,56) 37 (41,11)
Trai 26 (28,89) 44 (48,89)
Pinh 0,007
Phai 57 (63,33) 36 (40,00)
. Trai 38 (42,22) 38 (42,22)
Cham 0,183
Phai 49 (54,44) 43 (47,78)
Trai 47 (52,22) 43 (47,78)
Tran 0,274
Phai 41 (45,56) 47 (52,22)
Trai 20 (22,22) 15 (16,67)
TD 0,346
Phai 90 (77,78) 75 (83,33)
Trai 44 (48,89) 56 (62,22)
Delta TT 0,072
Phai 46 (51,11) 34 (37,78)
Trai 41 (45,56) 59 (65,56)
Pinh 0,007
Phai 49 (54,44) 31 (34,44)
) Trai 45 (50,00) 44 (48,89)
Cham 0,881
Phai 45 (50,00) 46 (51,11)
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Sén Vi trf NLS & ban cau  Nhom chirng Tram cam
g ! wu thé n=90,n(%) n=90,n (%) P
Tréi 30 (33,33) 43 (47,78)
Tran 0,048
Phai 60 (66,67) 47 (52,22)
Tréi 38 (42,22) 55 (61,11)
TD 0,015
Phai 51 (56,67) 32(35,56)
Trai 28 (31,11) 47 (52,22)
Theta TT 0,002
Phai 62 (68,89) 40 (44,44)
Trai 29 (32,22) 62 (68,89)
binh 0,000
Phai 59 (65,56) 25 (27,78)
i Trai 47 (52,22) 44 (48,89)
Cham 0,655
Phai 43 (47,78) 46 (51,11)
Trai 45 (50,00) 23 (25,56)
Tran 0,003
Phai 44 (48,89) 65 (72,22)
Trai 41 (45,56) 26 (28,89)
TD 0,019
Phai 47 (52,22) 64 (71,11)
Tréi 50 (55,56) 26 (28,89)
G TT 0,001
amma Phai 37 (41,11) 61 (67,78)
Trai 44 (48,89) 28 (31,11)
binh 0,027
Phai 45 (50) 62 (68,89)
Trai 41 (45,56) 29 (32,22)
Cham 0,053
Phai 47 (52,22) 61 (67,78)

(TD: Thdi dwong; TT: Trung tdm)

O' nhém BN tram cam, ty 1& BN c6 NLS tuyét d6i ban ciu trai cao hon ban ciu phai
tang dang ké so véi nhém chirng tai nhiéu ving ndo va dai séng, cu thé: Séng alpha,
beta, theta (vung tran, thai dwong, trung tam, dinh) va séng delta (vung dinh)
(p < 0,05). Ngwoc lai, déi véi song gamma, nhom nghién ctru c6 NLS tuyét doi & ban
ciu phai cao hon ban ciu trai nhiéu hon dang k€ tai cac ving tran, thai dwong, trung
tam va dinh (p < 0,05).
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Bang 3. Bat doi xirng tong nang lwong tuyét doi & ban cau.

NLS & ban cau Nhom chirng Tram cam
Song , p
wu thé n =90, n (%) n =90, n (%)

Tréi 16 (17,78) 43 (47,78)

Alpha 0,000
Phai 74 (82,22) 47 (52,22)
Trai 29 (32,22) 39 (43,33)

Beta 0,088
Phai 60 (66,67) 47 (52,22)
Trai 44 (48,89) 49 (54,44)

Delta 0,456
Phai 46 (51,11) 41 (45,56)
Trai 32 (35,56) 42 (46,67)

Theta 0,315
Phai 57 (63,33) 47 (52,22)
Trai 49 (54,44) 26 (28,89)

Gamma 0,001
Phai 41 (45,56) 64 (71,11)

O’ nhém tram cam, ty 1&é ngwoi cé ning lwong tuyét ddi séng alpha ban cau trai cao
hon ban ciu phai lén hon c6 y nghia théng ké so véi nhém chirng (p < 0,001). Ngwoc
lai, ty 1é ngwoi 6 nang lwong tuyét d6i cia séng gamma ban ciu phai cao hon ban
ciu trai cling 1é6n hon c6 y nghia thong ké so véi nhom chirng (p < 0,01). Trong khi
d6, mic du séng beta, delta va theta c6 sw thay doi ty 16 nhwng sw khiac biét gitra hai

nhdém chwa c6 y nghia théng ké (p > 0,05).
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Bang 4. Phin tich da bién bat d6i xirng NLS cho chdn doan tram cam.

Bat doi xirng Coef. OR (95%CI) p
Alpha-F-LH > RH -0,33 0,72 (0,25 -2,07) 0,541
Alpha-T-LH > RH 0,19 1,21 (0,47 - 3,11) 0,691
Alpha-C-LH > RH -0,02 0,98 (0,31 - 3,07) 0,967
Alpha-P-LH > RH 0,27 1,32 (0,54 - 3,18) 0,542
Alpha-H-LH > RH 0,996 2,71 (1,05 - 3,96) 0,039
Beta-T-LH > RH 0,29 1,34 (0,53 - 3,38) 0,542
Beta-C-LH > RH 1,70 5,50 (1,85 - 16,31) 0,002
Beta-P-LH > RH -0,56 0,57 (0,22 - 1,49) 0,251
Delta-P-LH > RH 0,52 1,69 (0,72 - 3,94) 0,226
Theta-F-LH > RH 0,15 1,16 (0,45 - 3,03) 0,755
Theta-T-LH > RH 0,16 1,17 (0,46 - 2,98) 0,743
Theta-C-LH > RH -0,56 0,57 (0,21 - 1,56) 0,276
Theta-P-LH > RH 1,33 3,77 (1,40 - 10,16) 0,009
Gamma-F-LH > RH 0,65 1,91 (0,69 - 5,29) 0,212
Gamma-T-RH > LH 0,40 1,49 (0,51 - 4,41) 0,467
Gamma-C-RH > LH 0,98 2,65 (0,84 - 8,34) 0,095
Gamma-P-RH > LH -0,07 0,93 (0,27 - 3,20) 0,906
Gamma-0-RH > LH -0,01 0,99 (0,33 - 2,99) 0,984
Gamma-H-RH > LH 0,18 1,20 (0,31 - 4,63) 0,791
_cons -2,94 0,05 (0,02 -0,17) 0,000

(Thdi dwong: Temporal (T); Trung tdm: Central (C); Pinh: Parietal (P); Chdm:
Occipital (0); Tran: Frontal (F); Ban cdu: Hemisphere (H). LH > RH: Ndng lwong tuyét
do6i bdn cdu trdi cao hon bdn cdu phdi; RH > LH: Ndng lwong tuyét déi ban cdu phdi
cao hon bdn cdu trdi)

Phén tich da bién cho thay sw bat d6i xirng NLS alpha toan ban cau (LH > RH),
song beta vung trung tim (LH > RH) va séng theta viing dinh (LH > RH) 1a nhirng yéu
t6 lién quan ddc 14p véi chan doan tram cam (p < 0,05); 1am ting nguy co mac tram
cam lan lwot 2,71 Ian (OR = 2,71; 95%Cl: 1,05 - 3,96), 5,50 Ian (OR = 5,50; 95%Cl:
1,85 - 16,31) va 3,77 Ian (OR = 3,77; 95%Cl: 1,40 - 10,16).
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BAN LUAN

D4u an sinh hoc dwgc nghién ctru pho
bién trong tram cam la sw bat déi xirng
song alpha & hai ban cau nio, dac biét tai
cac dién cuc vung tran. Hién twong nay
lién quan dén mo hinh Tiép cidn - Thu
Model).
Trong do6, hoat dong vung tran ban ciu

minh (Approach-Withdrawal

nio trai lién quan dén hanh vi tiép can,
hoat déng vung trdn ban ciu ndo phai
lién quan dén cac hanh vi thu minh. Séng
alpha phan anh trang thai khong hoat
dong va thw gian ctia ndo. Do do, sv gia
tang ning lwong tuyét déi séng alpha &
ban ciu trai cho thiy nido bd hoat déng
thdp hon, din dén sw thi€u hut hanh vi
ti€p cin & bénh nhin trdm cam.

Trong phin tich téng quan cua
Nusslock va CS (2015) khi so sanh tram
cam don cwc va tram cam ludng cuc lién
quan dén bat doi xing séng alpha, cac
tac gia nhan thiy thiy nguy co tram cam
don cwc lién quan dén sw gia ting hoat
dong alpha & ban ciu trai, phan dnh tinh
trang suy giam dong lwc. Trai lai, & trim
cam lwdong cwc, hién twong nguwoc lai
dworc ghi nhan, véi hoat ddong alpha thap
hon lién quan dén sy gia tang hanh vi
ti€ép can. Do do, cac phat hién vé bat doi
xtng hoat dong alpha trong trim cam
van con chwra thdng nhit [5]. Nghién ctru
nam 2018 ctia nhém tac gia nay ciing chi

ra trang thai lo 4u c6 thé che 14p moi lién
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quan gitta trdm cadm va bat doéi xding
alpha vung trwée tran [6]. Tuy nhién, cac
nghién ctru gan diy cho thay hoat dong
song alpha ban cau trai 1a diu an sinh
hoc du bao t6t trong chin doan tram
cam. Smith EE va CS (2018) nhin thiy
mac du khong phat hién sy khac biét vé
gi¢i tinh lién quan dén bit do6i xing
alpha, nhwng nhitrng nguwdi c6 tién st roi
loan trim cadm nang suét doi c6 biéu hién
tang hoat dong alpha & ban cau trai, cha
yéu tai cic vung tran va trung tim - dinh
[7]- Twong tw, Koo PC va CS (2018) ciing
ghi nhin hoat déng alpha & ban cau trai
ctia nhém BN roi loan trAm cdm cao hon
so v&i nhom chirng khde manh [8]. Két
qua nghién ctru ctia Ozgoban va Tan
(2025) thiy sw bat déi xirng NLS alpha
vung tran (F7 - F8) & BN trAm cam cao
hon dang ké so véi nguoi khoe manh
(13,919 so v&i 0,512; p < 0,001); chénh
léch NLS tuyét déi song alpha gitra hai
ban ciu & cac vung tran (F7 - F8), trung
tam (C3 - C4), thai dwong (T3 - T4, T5 -
T6) va tai ving chdm (01 - 02) & BN
tram cam cao hon dang ké so v&i nguoi
khoe manh [9].

Bat d6i xirng séng beta cling dworc st
dung nhw moét chi diu sinh hoc quan
trong cua réi loan trAm cam ning, dic
biét khi ghi nhan tinh trang tang hoat
déng & ban ciu trai [10]. Nghién cru cua

Ozcoban va Tan (2025) thdy nang lugng
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tuyét doi cia séng beta ting dang ké &
ban ciu trai so v&i ban cau phai tai cac vi
tri C3, T3, T5 va P3; déng thoi sy chénh
léch nang lvong nay cling dwoc quan sat
¢ séng theta tai F7, C3, T3 va T5 & nhom
tram cdm cao hon c6 y nghia so v&i
nhom chirng [9].

Két qua nghién ctru cia chdng toi
cling cho thiy c6 sw bat déi xirng nang
lwong tuyét déi déi véi cac dai séng
(alpha, beta, delta, theta va gamma) tai
mot s vi tri dién cuc & BN trdm cam, sw
khac biét c6 y nghia théng ké so véi
nhém chirng (p < 0,01). Khi phan tich héi
quy da bién, bat déi xirng NLS alpha toan
ban ciu, séng beta vung trung tim ban
ciu trai cao hon ban cau phai va séng
theta viing dinh ban c4u trai cao hon ban
cau phai c6 moi lién quan dbc lap vai
chin doan tram cam (p < 0,05).

KET LUAN

Ning lwong séng tuyét doi ban cau
trai cao hon ban cau phai & séng alpha
toan ban ciu, séng beta vung trung tam
va song theta viung dinh c6 thé 1a diu 4n
sinh hoc tiém nadng trong phat hién
tram cam.
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