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Comparative efects of
high-intensity interval training
versus moderate-intensity
continuous training on body
composition and blood pressure
In overweight adolescents: a
systematic review and
meta-analysis of randomized
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Xilin Li, Zhibo Cui, Zhijun Tan, Jiangxuan Li and Chengbo Yang*

School of Sport Training, Chengdu Sport University, Chengdu, China

Background and aims: Adolescent overweight and obesity are increasing
worldwide, posing a growing public health concern. Although both HIIT and
MICT have been shown to reduce body fat and improve cardiovascular ftness,
few studies have directly compared their efects in adolescents. This study
therefore systematically evaluates their impact on body composition and blood
pressure to inform appropriate exercise recommendations.

Methods: An extensive database search was undertaken involving
six sources—such as PubMed, Web of Science, and the Cochrane
Library—employing predetermined search terms to locate randomized
controlled trials. The search covered literature published up to February 20,
2025, starting from each database’s inception. The methodological rigor of the
selected studies was evaluated through a revised evaluation approach based
on PRISMA guidelines. Finally, the infuence of the two exercise modalities on
adiposity reduction and blood pressure in overweight/obese adolescents was
analyzed and discussed.

Results: An overall number of 16 randomized controlled trials (RCTs), comprising
473 eligible participants, were incorporated into the analysis. The fndings
revealed that: (1) HIIT was superior in decreasing body fat percentage [MD =
—0.74,95% Cl (-1.44, 0.04), Z = 2.74, P = 0,04]. There was no statistically relevant
diference detected between the two groups in body weight, body mass index,
fat-free mass, or blood pressure. (2) Subgroup analysis indicated that MICT was
more efective in reducing waist circumference when running was used as the
mode of exercise intervention [MD = 2.81, 95% CI (0.36, 5.26), Z = 2.25, P = 0.02].
Conclusion: Both HIIT and MICT demonstrated comparable efects
on most outcomes in overweight/obese adolescents. HIIT showed
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a modest, borderline signifcant advantage in reducing body fat percentage,
while MICT appeared more efective in reducing waist circumference in the
running subgroup. Further high-quality studies are needed to confrm these
fndings and guide exercise recommendations.

Systematic Review Registration:

https://www.crd.york.ac.uk/PROSPERO/

#myprospero, identifer CRD42025639229.
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1 Introduction
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2.1 Search strategy
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2.2 Eligibility criteria

C00000ODOo000O O000Ibd 000000 000I000InIb0E000 0o 0nooooan
J00mortOi0onCooooaooi00i00I00mIo00n

00 00000B0oIoICOI0oOIn0oOIb0I00nonO0N0mN0 0000000l
00 0IDOOCCONOoC000I000I000000mon 1o

Frontiers in Physiology

10.3389/fphys.2025.1636792

A
0010000001 bo00o0an 000 DOoDO0I0on 0o 000001 0o0ooonoon 0o
0
0r 00000 CJoooiooontiDocoRiobxtol 00ooooN Doo0oooood
000 00000m 0OOIIoCOnD ool 0Doodl 00 00000000 Oooooocoo
Q000 0000000

I00000DOIO00N 0ooDhIioo booooooen! oo bool Cioo 0no
000 I0I00C00mBe0! bOooooo 0o 0o iobon Di0Bb0o0r oot Ioooeoo
(000CO000D 00 O Do00I OOohodrdoobioo bo Omo boooo;

0 [
[
I
N T A L
I
I
I
I

=

000o0oOl ObOooT DoOobbdl OoOr oo boDoooor »oao
0000 DOOO00MDl 00000 OObooon 0ool ooo00mol booooodo
0000 CO000oo00 0o OToooom 00000 0o 00000 00400000
0obtn 00,0000 0oooDobOl ODOoon 0o obooor 4doo
0000000 00 00N 00000 Coooio 0o 000 0oooo
00 O0m00O0 DoooooooD bool 0oiooOom ib0oboot 0ooal Ooiboo
0000 D07 0o0n 0001 000! 0000 bOo0! b00Do0moo oo 001
001 OO0 OO0 OO C00a1 0000000007 0001 oot botobomnoo 0o
000000 0000000000 0007 B0o0I0BII000 Bo0000o0n Do0o00o00000 000
I
I
I

0000000000 00000m! 0 0000000l Oot0o0O0 00 0obiooioo
10000 bo07 0000000! 0O boor 00 0o 00000 1000000000 0
0 T
0 0
00000TOD0OOmIooT boooom 100 10I00000mo 200 Co0ooiooo a0 100D
00 A 0
00 007 10000000000 boto00i 000000 0200 Doooo 0000 0io0a0o0n
0l0000 Do00Doool O00l hOotoom 000i000ioom! 00d00i00o0l000on
01000000man boh0io00] 0obo0mnio 0o 0ol 000000 DoCirtoomn
(00000 000 bOO000oo 0 DrroooomiibomboeOrono0eoooomn0
I
I
[
I
I

(00000000000 00I00N0o00 0Eo DOonuolOoooooon 000l
0 A A W W W M W R R RNV
0 A A R R A R W T
8 W T R WA WA
1 T A M A M
A R R
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2.4 Screening process and data collection
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2.5 Literature quality evaluation
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3 Results

3.1 Process of selecting studies
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2.6 Data synthesis and analysis
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FIGURE 1
Study selection fowchart in PRISMA.
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3.3 Risk of bias
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FIGURE 2
Risk of bias graph.

FIGURE 3

Publication bias. (A) Body mass. (B) Body mass index. (C) Fat-free mass. (D) Body fat percentage.
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FIGURE 4
Body mass of forest plot.

FIGURE 5
Body mass index of forest plot.
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3.5.4 Fat-free mass (FFM)
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FIGURE 6
Waist circumference of forest plot.

TABLE 2 Waist circumference (WC) of subgroup analyses results.

Included studies ~ WMD 95%Cl 12 p
Running

0 0o (o0ioCoonoo 0 0o

0 ninln 0OI0oImoan ool | oo
Others

0 nialn iwiafuinini oo mog

0 0o [00IoCioOooo ooo 0o

1000 00 0Ib0n 0001 Dol bOBI0onw orooo O & 0ibo 0 07 fiooor Ooooo
0001 00000001 00 0000000000007 00 00 0O 00 00 000000 0001 0000100 0000
0 0l 0 A
0000 000060 Coooo0n Doonoonnn? biobI00o00 00007 000 010000 oo O
Omonn 000 00 0o bo0000 00000o000! 100 00000 000 obotoool b do ao
01000 0000 O 0o0man Qoo O 0l oo 0 O 0iood 00J0000n0e Oonoo
000 D00000000000) 0000100001 001 0000 000000 00°7 00 DO 0 01 000000
00 0
000I0000T00I0000000000I0000000000000000000 0000000 0100000
00bOnOr O0moo! booiooon fo0 0oo0booo! CDoo 001 000000 0000 O
(0000000000 bO0I0C00 0100100000 H\\DDDDDDDDDDDDDDDDDDDDDD] moan
000000000 0000000m00o0ooI0oe0Oob D nooon o omonooean
0000 D000 O0boon Do0ioi0bo0n biooooboool bhoooo oo 0l boooomom
0 A A A M R
01 0 0 0 A A
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FIGURE 7
FFM of forest plot.

FIGURE 8
Body fat percentage of forest plot.
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FIGURE 9
SBP of forest plot.

FIGURE 10
DBP of forest plot.

4.1 Efects of HIIT and MICT on body mass
and composition in obese adolescents
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