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TOM TAT: Hoat dong thé chat dong vai trd quan trong trong viéc duy tri stic khoe, tuy nhién,
cac khuyén céo hién nay chu yéu tap trung vao cucng dé va thai lugng tap luyén, trong khi thai
diém tap luyén trong ngay chua dugc xem xét day du. Cac bang chiing gan day cho thay nhip
sinh hoc ¢cé thé anh hudng dang ké dén dap (ng sinh ly déi véi tap luyén. Téng quan tudng
thuat cac nghién clru tir PubMed trong giai doan 1996-2026. Cac nghién cltu bao gém nghién
clu thuc nghiém, quan sat, téng quan hé théng va phan tich gép dugc lua chon. Hiéu suat van
déng, dac biét la sitc manh va siic bén, dat miic cao nhat vao budi chiéu hodc dau budi téi.
Ngugc lai, tap luyén vao bubi sang, dac biét trong trang thai nhin an, c6 thé cai thién chuyén
hoa lipid va dé nhay insulin, trong khi tap luyén budi t&i c6 thé hé trg kiém soat dudng huyét.
Ki€u nhip sinh hoc ca thé ddng vai trd quan trong trong diéu hoa cac dap (ng nay. Khong ton
tai thai diém tap luyén t6i uu chung cho moi déi tugng. Viéc ca thé hda thai diém tap luyén
dua trén nhip sinh hoc c6 thé giup t6i uu hda hiéu qua can thiép. Can c6 thém cac nghién cliu
dai han dé xay dung khuyén cao thuc hanh cé gia tri.

Tur khéa: thai diém tap luyén; ki€u nhip sinh hoc; chuyén hda; gidc ngu; hiéu suat van déng

EXERCISE TIMING, CIRCADIAN BIOLOGY, AND
PHYSIOLOGICAL ADAPTATION: IMPLICATIONS FOR
PERSONALIZED HEALTH STRATEGIES

Nguyen Anh Sang, Tran Quoc Doanh

ABSTRACT: Exercise is a cornerstone of health promotion, yet current guidelines primarily
emphasize frequency, intensity, and duration, with limited attention to the timing of exercise.
Emerging evidence suggests that physiological responses to exercise are modulated by
circadian rhythms, potentially influencing performance, metabolic outcomes, and sleep quality.
A narrative review was conducted using studies retrieved from PubMed, covering the period
from 1996 to 2026. A total of relevant studies, including experimental studies, observational
studies, systematic reviews, and meta-analyses, were included. Physical performance,
particularly muscle strength and endurance, tends to peak in the afternoon or early evening,
corresponding with higher core body temperature and optimal neuromuscular function. In
contrast, morning exercise, especially in the fasted state, may enhance fat oxidation and insulin
sensitivity, while evening exercise may improve postprandial glycemic control. Importantly,
chronotype significantly influences these responses. There is no universal optimal time for
exercise. Instead, aligning exercise timing with individual circadian characteristics may optimize
physiological benefits. Future research should focus on long-term, stratified interventions to
establish personalized exercise timing recommendations.
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1. PAT VAN DE

Hoat dong thé chat dugc xem la mét trong nhiing yéu t6 nén tang trong viéc duy tri
stc khoe va ,phong ngua bénh tat, vdi vai tro ro rét trong viéc cai thién chuc nang tim
mach, chuyen hda va stic khoe tam than. Cac khuyen cao h|en hanh chu y€u tap trung
vao cudng dg, tan suat va thdi lugng tap luyén, trong khi yéu t6 thdi diém tap luyén
trong ngay van chua dugc xem xét day du trong cac hudng dan lam sang va y té con
cong. Tuy nhién, ngay cang cé nhiéu bang ching cho thay hiéu qua cta hoat déng the
chat khoéng chi phu thudc vao khéi lugng van déng ma con chiu anh hudng bai thdi
diém thyc hién trong ngay, ggi y vai tro quan trong cua nhip sinh hoc trong diéu hoa
dap Ung sinh ly déi véi tap luyén [1],[2].

Nhip sinh hoc néi tai cua cg thé, dugc diéu hoa bdi hé théng dong ho sinh hoc trung
uong va cac dong ho ngoai vi tai ca xuong, gan va cac mo chuyen hoa, ki€ém soat nhiéu
qué trinh sinh ly nhu bai tiét hormone, chuyen hda nang lugng va chic nang than kinh
cd theo chu ky ngay-dém [3],[4]. Cac yéu to sinh ly nay c6 su dao déng theo thdi gian,
dan dén nhing khac biét dang ké vé hiéu suat van dong va kha nang thich nghi véi tap
luyén. Nhiéu nghién cru cho thay suc manh cd va hiéu suat van dong co6 xu hudng dat
mUc cao hon vao buéi chiéu hoac dau bu0| tSi, trong khi mot s6 Igi ich chuyén héa, dac
biét lién quan dén kiém soat glucose va do nhay insulin, c6 thé rd rét hon khi tap Iuyen
vao budi sang hoac tron trang thai nhin &n [5],[6],[7]. Tuy nhién, cac két qua nay chua
dong nhat gitra cac nghien clu, cho thay su phuc tap trong méi lién hé gitra thai diém
tap luyén va dap Ung sinh ly.

Mac du da co nhiéu nghién ctu dé cap dén anh hudng cua thai diém tap luyén, van
ton tai nhitng khoang tréng dang ké trong hiéu biét hién tai. Cu thé, thi€u cac nghién
cltu can thiép dai han c6 phan tang theo kiéu _nhip sinh hoc ca thé, thiéu kiém so3t cac
yéu té gay nhiéu nhu giac ngu va thai diém an udng, cling nhu chua c6 mé hinh tich
hgp nham hudng dan ca thé hoa thai diém tap. Iuyen Trong bGi canh y hoc hién dai
dang chuyén dich theo hudng ca thé héa, viéc xac dinh thai diém tap luyén t6i uu dUa
trén dac dlem nhip sinh hoc ca thé dugc xem la mét chién lugc tiém nang, c6 thé nang
cao hiéu qua can thiép ma khéng lam tang chi phi [8],[9].

Do do, bai bao nay nham téng hagp va phan tich cac bang ching hién c¢ ve anh
hudng cua thai diém tap luyén trong ngay doi vdi hiéu suat van dong, chuyén hoa va
giac ngu, dong thai danh gia vai tro cta dac diém nhlp sinh hoc c4 thé trong diéu hoa
cac dap Ung nay. Trén cd sd do, nghién cltu hudng dén viéc de xuat cach tiép can ca thé
hoa thai diém tap luyén nham t6i uu hoa hiéu qua déi vai siic khoe va hiéu suat van
dong trong thuc hanh 1am sang va cong dong.

2. DOl TUONG VA PHUONG PHAP NGHIEN cUU

2.1. Thiét ké nghién ciru
Nghién cltu nay dugc thyc hién dudi dang téng quan tugng thuat cé cau tric, nham
phan tich cac bang chUng hién cé vé anh hudng cua thdi diém tap Iuyen trong ngay déi

vGi hiéu suat van dong, dap ung chuyen hoa va suc khoe tong thé, dong thai lam ré vai
trd cla déac diém nhip sinh hoc ca thé trong diéu hoa cac dap ng nay.
2.2. Tim kiém tai liéu
Nguon di lieu dugc thu thap tur PubMed. Cac bai bao dugc cong bé dén thang 03
nam 2026. Chién lugc tim kiém dugc xay dung dya trén su két hop cla cac tir khda lién
quan dén chi dé nghién cliu, bao gom “exercise timing”, “time of day exercise”, “timed
exercise”, “morning exercise”, “evening exercise”, “circadian rhythm” “circadian biology”,
chronob|olog chronotype “metabolism”, “insulin sen5|t|V|ty “glucose control”,
“physical per ormance "muscle strength”, “sleep”, “sleep quality", “personalized
exercise”, “precision med|cme" “individualized exercise".

2.3. Lua chon nghién ctru
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Bang 1. Dac diém sinh ly va cac dap (ng lién quan dén thai diém tap luyén trong ngay

Théi diém

tron Dac diém sinh  Hiéu qua Anh hudng Anh huéng Déi tugng
ngé? ly néi bat van dong chuyén héa giac ngu phu hop
Co thé tang o
Hidu sust  OXY héa lipid Céthé hotrg  Phu hgp véi
Cortisol tan 6 thé tha va cai thién dong bo nhip muc tiéu
Sang sém cao, nhiét do han so vc’?i do nhay insu- sinh hoc va giam can
(6h-9h) G thé con budi chidu lin, dac biét cai thién chat hoac cai
thap [13],[14] trong trang  lugng gidc ngt  thién chuyén
BLISE ¢h3i phin an [16] hoa
[71,8]
o o - . Phu hgp véi
s Trang thai sinh  Hiéu suat & Chuyén hoa It anh hudn s
éuh(ilfzay%g ly tuong d6i 6n  muctrung  tucng doi én dén giac ngg ;ﬁ%%'uﬂg'
dinh [2] binh [5] dinh [1] [16] uyén P
Al 4 Hiéu suat Co thé tan )
Dau chiéu tk’:léh{gad%gg cd xu hiéu qua su Anh huédng dShEcjrlhl?opat
(12h=15h) 9 [5] hudng cai dung nang trung tinh dor¥ thé Iuc
thién [10] luong [1] 9
Hiéu suat < .
: ,’?Ihhele\}adghffg suc manh Co thé cai It anh huén chnhggn\/dl
Chieu nang than kinh va stc bén  thién dap g néu khon tag vién hbégc
(15h—-18h) 9 thudng dat chuyen hoa g tap A ¢
ca dat muc toi muc cao [4] qua mudn [18] tap cuong
uu [6],[14] [101,[17] do cao
o Tap cudng do LA A
Hiéu suét van Hiéu suat Co thé ho cao sat gig C%égev%?u
TGi dong vanduy caovancd  trg kiém soat  ngl cé thé anh R 3
(18h=21h) tri @ mlc cao thé dugc glucose sau hLIdng g|ac ﬂ:‘%rgbgi'
[14]  duy tri [10] an [111[12]  ngl & mét s6 ,2UONg
4 ? ca thé [18] typ 2
Tang hoat Bin . Cé thé lam Khéng khu-
hda than kinh chim v% Chua cé bang  cham khdi phat  yén nghi tap
Mudn iao cam va IGi ich ﬁiéu ching ro gidc ngu, ddc  cuong do
(>21h) cothé fcché ™~ suat con rang vé Igiich biét khitap  cao sat gig
tiét melatonin han ché chuyén héa cudng do cao ngu & da s6
[14],[18] ' [18]  d6i tugng

Cac nghién cru dugc chon: (1) cac nghién clru gdc, tong quan hé théng hoac phan
tich gop co lién quan tryc tiép dén anh hudng cla thai diem tap Iuyen trong ngay; (2)
cac nghién cu danh gia mai lién quan gitta nhip sinh hoc hodc kiéu nhip sinh hoc ca
the vGi hiéu suat van dong, dap ung chuyen hda hoac giac ngu; (3) cac nghién cltu dugc
cdng bo trén cac tap chi khoa hoc ¢6 binh duyét.

Cac nghién clu sé bi loai tri: (1) cac nghién clu khong lién quan tryc ti€p dén thai
diém tap luyén hoac nhip sinh hoc; (2) cac bao c4o ca lam sang don &, y kién chuyén
gia khong co di liéu ho trg; (3) cac bai bao khong cé toan van hodc khong du thong tin
dé phan tich.

T6ng cong 47 bai bao dudc tim thdy sau qua trinh tim kiém ban dau. Sau khi loai bo
cac bai trung lap va khéng phu hgp, 20 bai bao dudgc lua chon vao ban luan trong bai
téng quan nay.

3. BAN LUAN

Két qua tong hgp tir cac nghién cdu hién cé cho thay thai diém tap luyén trong ngay
la mot yéu t6 c6 anh hudng dang ké dén hiéu suat van dong, dap ung chuyen hda va
chat ILIdng gidc ngu. Cac bang chtng van chua dat dudc su théng nhat, vdi su khac biét
gilfa cac nghién cu vé thdi diém téi uu cho titng muc tiéu sinh ly. Diéu nay co thé dudc
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ly giai b&i su tudng tac phc tap gitta nhip sinh hoc néi tai, dac diém ca thé va cac yéu
t6 mdi trudng, thay vi phan anh su mau thuan thuc su vé cd ché sinh ly hoc [1],[2].

Bang 1téng hgp cac dac diém sinh ly va dap Ung chuic nang theo thdi diém tap luyén
trong ngay dua trén cac bang ching hién c6. Cac két qua cho thay su khac biét ro ret
gilta cac khoang thai gian, vai hiéu suat van dong dat dinh vao buéi chiéu [5],[6],[10],
trong khi cac Igi ich chuyén hda c6 thé ré rét hon vao budi sang va budi t6i [7],[11],[12].

Cac khoang thai gian trén mang tinh tuong déi va dugc dlen giai trong bdi canh dac
diém nhip sinh hoc ca thé, tinh trang sttc khoe, théi quen ngu va muc tiéu tap luyén cua
tung doi tugng [19],[20].

Hiéu suat van dong c6 xu hudng dat miic cao han vao budi chiéu hodc dau budi t6i,
dac biét déi véi cac hoat dong doi hoi stic manh va cong suat cao. Biéu nay phu hgp vdi
cac nghlen clu cho thay su gia tang nhiét do o thé, cai thién chiic nang than kinh co
va toi uu hoa cac qua_ trinh sinh ly vao thai diém nay trong ngay [5],[6],[17]. Tuy nhién,
Igi thé vé hiéu sudt nay khong phai 13 tuyét déi va co thé thay déi tuy theo dac dlem
nhip sinh hoc ca thé. Cac ‘nghién ctiu vé ki€u nhip sinh hoc cho thdy nhitng nguai c6 xu
hudng hoat dong budi t6i thudng dat hiéu suat cao hon vao cudi ngay, trong khi nhém
hoat dong budi sang ¢ thé duy tri hiéu suat 6n dinh han vao dau ngay [20],[21]. Diéu
nay nhan manh rang hiéu qua cua tap luyén khong chi phu thudc vao thai diém tuyét
ddi trong ngay ma con phu thudc vao sy phu hgp véi nhip sinh hoc cua ting ca thé.

Daoi véi chuyen héa, cac bang ching cho thay tap luyén vao budi sang, dac biét trong
trang thai chua an, cé thé thuc day qua trinh st dung chat béo va cai thién do nhay
insulin [7]. Ngugc Ia| tap luyén vao budi chiéu hoac t6i cé thé mang lai Igi ich ré rét hon
trong ki€ém soat duong huyét sau an, dac biét § nhu’ng ddi tugng co roi loan chuyen hda
[11],[12]. Nhitng két qua nay gdi y rang thol diém tap luyén c6 thé dugc diéu chinh tuy
theo muc tiéu can thiep, chang han nhu giam can, cai thién chuyen héa hoac kiém soat
bénh ly man tinh. Tuy nhién, su khac biét gitta cac nghién cru cling cho thay can than
trong trong viéc khai quat héa cac ket luan, dac biét khi chua kiém soat day du cac yéu
t6 gay nhiéu nhu ché doé an, gidc ngt va mdc doé hoat dong thé luc nén.

Mot diém dang chu y khac la méi lién hé gitia thai diém tap luyén va chat lugng giac
ngu. Cac nghién cuu cho thay hoat déng thé chat co thé cai thién gidc ngu, nhung tac
dong nay phu thudc vao thai diém va cuong do tap luyén [16]. Tap luyén vao buéi sang
hoac dau budi chiéu thuang cd Igi cho viéc diéu hoa giac ngu, trong khi tap luyén cudng
dho cao vao budi t6i mudn ¢ thé anh hudng dén qua trinh di vao gidc ngu & mot s6 ca
thé [18].

Mot diém quan trong dugdc ghi nhan la vai tro cua nhip sinh hoc ca thé trong diéu
hoa dap Ung véi thai diém tap luyén. Cac nghién clu cho thdy su phu hgp gira thdi
diém tap luyén va kiéu nhip sinh hoc c6 thé t6i uu hoéa hiéu sudt va dap Ung sinh ly
[20],[21]. Nhiing ngudi c6 xu hudng hoat dong buéi séang thuong dat hiéu qua t6t hon
khi tap luyén vao dau ngay, trong khi nhém hoat dong budi t6i c6 xu huong dat hiéu
suat cao hon vao budi chiéu hoac téi. Ngugc lai, su khong dong bo gitra thai diém tap
luyén va nhip sinh hoc ca thé c6 thé lam giam h|eu qua van dong va anh hudng dén qua
trinh héi phuc.

Ngoai ra, mot s6 nghién cttu da budc dau lam ré vai tro cta cac cd ché sinh hoc phan
t trong mai lién hé gitta thai diém tap luyén va dap ung sinh ly. Cac gene lién quan dén
nhip sinh hoc va chuyen héa nang lugng dudgc ghi nhan co vai tro trong diéu hoa thich
nghi clia cd xuong déi véi hoat dong thé chat theo tung thoi diém trong ngay [4],[22].
Tuy nhién, bang chiing hién tai con han ché va chua du dé xac dinh r6 cac ca ché tac
dong cu thé.

Méc du da co nhiéu tién bo trong nghién clru, van cé mét s6 han ché. Thit nhat, day
la téng quan tudng thuat nén khéng thuc hién danh gia dinh IUOng chét lugng bang
ching hodac phan tich gop di liéu. Thu hai, cac nghién cliu dugc tong hgp co su khac
biét dang ké vé doi tuong, nghlen cdu, loai hlnh van dong, cudng do tap luyén, thoi gian
can thiép, thai diém &n uéng va dac diém giac ngy, diéu nay c6 thé anh hudng dén tinh
dong nhat cua két luan. Thu ba, phan I6n cac nghién cltu hién c6 co thai gian theo doi
ngan va chua phan tang day dd theo kiéu nhip sinh hoc ca thé. Cugi cung, kha nang ton
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tai sai léch cong b6 va cac yéu t6 gay nhiéu chua dugc k|em soat hoan toan trong cac
nghién cltu géc cling can dugc can nhac khi dién giai két qua.

Tu goc d6 Ung dung, cac két qua cua téng quan nay gaoiy rang viéc ca thé hoa thai
diém tap Iuyen dua tren dac diém nhip sinh hoc c6 thé& [a mot chién lugc tiém nang
nham toi uu hoa hiéu qua clia hoat ddng thé chat. Cach tiép can nay cé thé dac biét hitu
ich trong quan ly cac bénh ly man tinh nhu dai thao dudng tip 2, cling nhu trong viéc
nang cao hiéu suat the thao va cai thién chat lugng giac ngu. Tuy nhien, dé trién khai
trong thuc hanh lam sang va cong dong, can c6 thém cac nghién cltu can thiép dai han
va phan tang theo dac diém ca thé.

4. KET LUAN

Thai diém tap luyén trong ngay c6 anh hudng dang k& dén hiéu suat van dong, dap
ing chuyén hoa va chét lugng gidc ngu. Tuy nhien, khéng ton tai mot thdl diém t6i uu
chung cho moi déi tugng. Cac bang chiing hién c6 cho thay hiéu suat van dong dat
dinh vao buéi chiéy, trong khi lgi ich chuyen hda c6 thé ré rét hon khi tap luyén vao
budi sang hoac budi tdi, tuy theo muc tiéu'can thiép. Dac biét, kiéu nhip sinh hoc ca thé
dong vai tro trung tam trong diéu hoa cac dap ng nay, nhan manh nhu cau ca thé hoa
thai diém tap luyen.
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