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VAI TRO TRUNG GIAN CUA THANH PHAN CO THE
TRONG MOI QUAN HE GIUA HOAT PONG THE LUC VA
CHUYEN HOA PUONG — LIPID O SINH VIEN THUA CAN

TS. Nguyén Ding Hao, ThS. Pham Thi Mai, ThS. Tran Thanh Tu
Khoa GDTC — Dai hoc Hué

TOM TAT: Nghién ctru nham phan tich vai trd trung gian clia cac chi s thanh phan
co thé (BMI, vong eo, ty 1é m& co thé) trong mdi quan hé gitra hoat déng thé lwc
(chay bo trén may véi cac mirc cwdng d6 khac nhau) va chuyén hoa dueng — lipid &
SV thira can.

Nghién ctru thwe nghiém ngau nhién c6 nhém dbi chirng, thei gian 12 tuan, trén 60
SV thtra can (BMI = 23 kg/m?) tai Pai hoc Hué. Béi twong dwoc chia thanh ba nhém
tap luyén chay bd véi cwdng dd thap, trung binh, cao va mét nhém dbi chirng. Cac
chi s6 thanh phan co thé va chuyén hoa (GLU, TC, TG, HDL — C, LDL — C) dwoc do
trwéc va sau can thiép. Phan tich héi quy da bién va kiém dinh trung gian (Baron &
Kenny két hop Bootstrapping) duwoc str dung dé danh gia vai trd trung gian.

Hoat ddng thé lwc cai thién truc tiép cac chi sb chuyén hoa va gian tiép théng qua cai
thién thanh phan co thé. Thanh phan co thé déng vai trd trung gian cé y nghia théng
ké (p < 0,05), v&i ty lé trung gian dao dong 30 — 45% tuy chi sb (cao nhat & TG va
LDL — C). Hiéu qué cai thién rd nhat & nhém cwdng dé cao nhung nhém trung binh
ciing cho két qua kha quan va phu hop trién khai réng rai trong GDTC.

Thanh phan co thé 1a yéu tb trung gian quan trong trong méi quan hé hoat dong thé
lwc — chuyén hoa dwdng — lipid. K&t qua nghién ctru cung cap bang chirng khoa hoc
cho viéc thiét ké Chwong trinh GDTC tbi wu, nhdn manh muc tiéu cai thién thanh
phan co thé nham nang cao hiéu qua chuyén hoa va phong ngira bénh khéng lay
nhiém & SV thira can.

ABSTRACH: This study aimed to analyze the mediating role of body composition
indicators (BMI, waist circumference, body fat percentage) in the relationship between
physical activity (treadmill running at different intensities) and gluco — lipid metabolism
in overweight students.

A randomized controlled experimental study was conducted over 12 weeks on 60
overweight students (BMI = 23 kg/m?) at Hue University. Participants were randomly
assigned to three treadmill running groups with low, moderate, and high intensity, and
one control group. Body composition and metabolic indicators (GLU, TC, TG, HDL —
C, LDL — C) were measured before and after the intervention. Multiple regression and
mediation analysis (Baron & Kenny combined with bootstrapping) were applied to
evaluate the mediating effect.
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Physical activity improved metabolic indicators both directly and indirectly through
changes in body composition. Body composition demonstrated a statistically
significant mediating role (p < 0.05), accounting for 30 — 45% of the total effect, with
the highest mediation observed for TG and LDL — C. The greatest improvements were
seen in the high — intensity group, although the moderate — intensity group also
achieved favorable outcomes suitable for broad implementation in physical education.

Body composition is a crucial mediator in the relationship between physical activity
and gluco — lipid metabolism. These findings provide scientific evidence for
developing optimized physical education programs that prioritize improving body
composition to enhance metabolic health and prevent non — communicable diseases
in overweight students.

T khoa: Thira can; Thanh phan co thé; Vai trd trung gian; Hoat déng thé luc; Chuyén
hoa duwdng — lipid.

Keywords: Overweight; Body composition; Mediating role; Physical activity; Gluco —
lipid metabolism.

1. PAT VAN PE

Ty 1€ thira can va béo phi trong gidi tré Viét Nam ngay cang tdng nhanh, dac biét 6 SV
dai hoc — nhom dbi tuong chiu tac dong manh tur 161 séng it van dong va ché d6 an giau nang
luong. Thira can khong chi anh hudng dén ngoai hinh va tim 1y ma con lam ting nguy co
bénh tim mach, dai thdo dudng type 2 va hdi chung chuyén hoé. Hoat dong thé luc, dic biét
1a cic bai tap aerobic nhu chay bo trén may, dugc chimg minh gifip cai thién ca thanh phan
co thé va chuyén hoa duong — lipid. Tuy nhién, co ché cy thé — liéu hiéu qua chuyén hoa dat
duoc chii yéu do ting hoat dong thé luc hay thong qua cai thién thanh phan co thé — van
chua dugc 1am rd. Lam sang to vai tro trung gian ndy c6 y nghia quan trong trong thiét ké
Chuong trinh GDTC, tap trung vao cic chi sb co thé then chdt dé tdi wu hoa hiéu qua st
khoé chuyén hoa. Nghién ciru ndy nham phan tich vai tro trung gian ctia thanh phan co thé
trong moi quan hé giita hoat dong thé luc va chuyén hoa duong — lipid & SV thira can, sir
dung dir liéu thyc nghiém 12 tudn chay b0 trén méy & ba muc cuong do khac nhau.

2. PHUONG PHAP NGHIEN CcUU

Nghién ctru sir dung thiét ké thyc nghiém ngiu nhién c6 nhém dbi chimg, thoi gian 12
tuan, trén 60 SV thira can (BMI > 23 kg/m?) tai Pai hoc Hué. Di tugng duoc phan ngau
nhién thanh boén nhom: ba nhom tap luyén chay bd trén may véi cudong do thép (50 — 60%
HRmax), trung binh (60 — 70% HRmax), cao (70 — 80% HRmax) va mot nhom dbi chimg.
Céc buodi tap dién ra 3 1an/tuan, 40 phut/budi (khong tinh khoi dong va hdi phuc). Céc chi sb
do bao gém BMI, vong eo, ty 1€ md co thé (can dién trd sinh hoc) va cac chi ) chuyén hoa
duong — lipid (GLU, TC, TG, HDL — C, LDL — C) dugc danh gia trudc va sau can thi¢p. bé
kiém dinh vai tro trung gian, nghién ctru 4p dung phuong phap hdi quy da bién theo budc
Baron & Kenny (1986) va xac nhan bang Bootstrapping (5.000 mau, 95% CI).
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3. KET QUA NGHIEN CUU
3.1. Pic diém ban diu cia ddi tweng nghién ciru

Dic diém nhan tric va cac chi sé chuyén hoa ctia bon nhom nghién ciru trude can thiép
duogc trinh bay tai bang 1. Két qua cho théy tudi, chiéu cao, can nang, BMI, vong eo, glucose
huyét twong, cholesterol toan phan, triglyceride, HDL — C va LDL — C giita cac nhom khong
c6 su khac biét c6 ¥ nghia thdng ké (p > 0,05). Diéu nay chimg t6 cac nhom co tinh tuong
d@)ng vé dic diém ban diu, dam bao do tin cay cho so sanh Kkét qua sau can thi¢p.

Bing 1. Pic diém ban diu cia miu nghién ciru (X + SD)

Chi sé Nhém thip Nhom trung Nhém cao (n | Nhém doi chirng p-
(n=15) binh (n=15) =15) (n=15) value
Tudi (nam) 20,3+1,1 20,1 +£1,2 20,4+1,0 202+1,3 0,84
Chiéu cao (cm) 167,2+5,3 168,0 + 5,1 167,8 +5,5 167,5+5,0 0,91
Can nang (kg) 72,5+5,8 73,0 £ 6,0 72,7+5,5 72,9+5,9 0,95
BMI (kg/m?) 258+1,2 259+1,1 2577+1,3 258+1,2 0,88
Vong eo (cm) 88,5+ 4,1 88,8 +4,3 88,3+4,0 88,6 4,2 0,92
Glucose 53+04 52+0,5 53+04 53+0,5 0,89
(mmol/L)
Cholesterol 5,1+0,6 5,0+£0,6 5,1+£0,5 5,1+£0,6 0,93
(mmol/L)
Triglyceride 1,7+0,3 1,6 £0,3 1,7+£0,4 1,7£0,3 0,85
(mmol/L)
HDL -C 1,1 £0,2 1,1 £0,2 1,1+£0,2 1,1+0,2 0,90
(mmol/L)
LDL-C 32+0,5 32+0,5 3,3+0,5 32+0,5 0,87
(mmol/L)

Qua bang 1 ta nhan théy réng: Céc chi sb nhan tric hoc (tuéi, chiéu cao, can nang, BMI,
vong eo) va chi sé chuyén hoa duong — lipid (GLU, TC, TG, HDL — C, LDL — C) trudc can
thiép gan tuong dong giita cac nhom.

Gia tri p > 0,05 cho thdy khong c6 su khéac biét dang ké, dam bao tinh dong nhit ban
dau ctia mau nghién ctru, pht hop cho phén tich can thiép sau 12 tuan.

3.2. Phén tich vai tré trung gian ciia cic chi s6 thanh phan co thé trong méi quan
hé giira hoat dong thé lrc va céc chi s6 chuyén hoa dwong — lipid

Pé kiém dinh gia thuyét rang thanh phan co thé (BMI, vong eo, ty 1& m& co thé) dong
vai tro trung gian trong mdi quan hé giita hoat dong thé lyc (cuong do tap chay bo trén may)
va cac chi s6 chuyén hoa dudng — lipid (GLU, TG, TC, HDL — C, LDL — C), nghién ctru 4p
dung mé hinh hdi quy da bién theo phuong phap Baron & Kenny (1986) va x4c nhan bang
Bootstrapping (5.000 mau, CI 95%)).
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Quy trinh phan tich theo Baron & Kenny
Buéc 1 — Tong hiéu vmg (c dwong dan tong):

Hdi quy don bién giira hoat dong thé luc va cac chi s6 chuyén hoa cho thiy hoat dong
thé luc co tac dong tong hop va co y nghia 1én chuyén hoé:

B=-0,55; p<0,001 d6i v6i chi s6 gdp chuyén hoa (Composite Metabolic Index).

Tac dong nay phan anh hiéu qua truc tiép va gian tiép théng qua cac co ché khac, bao
gom thay ddi thanh phan co thé.

Buéce 2 — Tde ddng én bién trung gian (a dwong dan):

Hoat dong thé luc du doan giam BMI, vong eo va ty 18 md co thé rd rét:

B=-0,42;p<0,001.

Diéu nay ching minh ring ting cuong do va thoi lugng hoat dong thé luc gitip cai thién
thanh phan co thé — yéu t6 then chdt anh huéng dén chuyén hoa.

Buée 3 — Kiém tra trung gian (b va ¢’ dwong dan):

Khi dua thanh phén co thé vao mé hinh cung voi hoat dong thé luc:

Thanh phan co thé lién quan tich cuc véi chuyén hoa (B = 0,38; p <0,01), nghia 1a giam
m& gitp cai thién chuyén hoa.

Hé s6 tac dong truc tiép ctia hoat dong thé luc 1én chuyén hoa giam tir p =— 0,55 xubng
B=-0,31(p<0,05), chimg to sy ton tai ciia vai trd trung gian.

Kiém dinh Bootstrapping

Str dung phuong phap Bootstrap 5.000 mau lip, hiéu tmg gian tiép cua hoat dong thé
luc thong qua thanh phan co thé c6 khoang tin cay 95% (— 0,24; — 0,09) khong chta 0, khing
dinh y nghia théng ké ctia trung gian.

Ty 1¢ trung gian (Indirect/Total effect) dao dong 30 — 45%, trong d6 cao nhat d6i voi
TG (triglyceride) va LDL — C, cho thdy giam m& co thé dong gop 16n nhat vao cai thién md
mau xAu.

Bing 2. H¢ s6 hdi quy phan tich trung gian

Méi quan hé B (hiéu irng) p —value
Hoat dong thé lyc — Chuyén ho4 (tong hiéu tng) -0,55 <0,001
Hoat dong thé lyc — Thanh ph?m co thé -0,42 <0,001
Thanh phan co thé — Chuyén hoa 0,38 <0,01
Hoat dong thé luc — Chuyén hoa (truc tiép, kiém soat M) -0,31 <0,05
Hiéu tmg gian tiép (Bootstrap 95% CI) -0,16 (- 0,24;-0,09) | Co y nghia

Phén tich cho thiy rang: Hoat dong thé lyc giam m& va cai thién chi sb nhan tric — dan
dén cai thién chuyén hoa duong — lipid.
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Hi€u ung trung gian khong hoan toan: hoat dong thé luc van c6 tac dong truc tiép dén
chuyén hod, c6 thé do cac co ché khac nhu tdng nhay cam insulin va thay d6i enzyme
lipid mau.

Két qua phu hop vé6i nghién ciru qudc té (Kim & Park, 2022; Zhang & Li, 2020) khing
dinh thanh phan co thé 1a cau no6i quan trong trong moi quan h¢ nay.

Ham ¥ Gng dung: Chuong trinh GDTC nén nhim dén muc tiéu kép: ting cudng van
dong va cai thién thanh phan co thé (giam md ndi tang, giam vong eo) dé toi uu hoa hi¢u
qua chuyén hoa.

4. KET LUAN

Két qua nghién ctru chimg minh rang hoat dong thé luc, thong qua chuong trinh chay
bd trén may véi cac mirc cuong do khac nhau, ¢ tac dong tich cuc dén chuyén hoa dudng
— lipid & SV thira can. Hiéu qua nay dugc thé hién theo hai co ché: (1) tac dong truc tiép tir
viéc ting mirc van dong thé chat va (2) tac dong gian tiép théng qua cai thién cac chi sd
thanh phan co thé, dic biét 1a BMI, vong eo va ty 16 md co thé.

Phan tich trung gian cho thdy thanh phan co thé giai thich khoang 30 — 45% tong hiéu
ung cua hoat dong thé luc 1én chuyén hoé duong — lipid, ndi bat & cac chi s6 md méau nhu
TG va LDL — C. Piéu nay khang dinh vai tro then chét ctia viéc toi wu hoa thanh phan co
thé trong cac can thiép nham cai thién stc khoé chuyén hoa.

Nghién ctru cung cap bang chimg khoa hoc vitng chic hd tro viéc xay dung cac Chuong
trinh GDTC va can thiép luyén tdp mang tinh c4 nhan hoéd va dinh hudéng muc tiéu. Viéc
nhan manh cai thién thanh phan co thé — song song véi ting cudng mirc d6 hoat dong thé
luc — duge xem 1a chién Iugce higu qua dé phong ngira va kiém soat cic bénh khong lay
nhiém lién quan dén béo phi trong nhém SV dai hoc.
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