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Abstract

Prolonged sedentary behavior is prevalent among adults, with a metabolic syndrome prevalence
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rate as high as 28.6%, which increases multiple health risks. To clarify the effects of different exer-
cise modalities on cardiometabolic indicators in sedentary adults, this study employed a network
meta-analysis, incorporating 21 randomized controlled trials (totaling 799 participants, sedentary
duration = 8 hours/day). Intervention measures included aerobic exercise, high-intensity interval
training, resistance training, and aerobic-resistance combined exercise. Results demonstrated that
aerobic exercise significantly improved BMI, WC, RHR. High-intensity interval training demonstrated
optimal efficacy in improving DBP and SBP, while its effect on LDL modification was comparable to that
of aerobic exercise combined with resistance training. Resistance training significantly influenced
body Weight, BFP, and TG levels, whereas aerobic exercise combined with resistance training showed
superior effects on FBG, HDL, and TC. Different exercise modalities exhibit distinct advantages, with
combined exercise demonstrating superior efficacy compared to single modalities. Sedentary adults
are advised to select appropriate exercise modalities, intensity, and frequency based on individual
circumstances.
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e LUIR S ZAP NG, A RIS S IURE . = i e R AR A 22 R i S i MR E R BDIR S
HARRBRERE S, AT NS InE 7 X — K [3] [4]. CARBHEAREOME RE SR RG22
AR B R R — 0K, HAetrms 7O M REMZ S H i K. 0F) LR RS 2 TS5
(b AR RERESE). AARAT N, 1ERA—FIEIGERIRAS I ) fRFF AL L B 4 R BV RE R AT
RS, T ST B ARTE SN A RREE (1], (873 A AR BAE N TH I 58 s AAR B 235 R 18R S
R 2 A E[5]-[7].

BANENSEE ORHEAR A BB, AR AW SR RRREEN K, X O AR e AR R e
AL E ZE (8], WIFLRR, BRI 30~40 53k 1y b 2500 5 5 s 5 1 B A% sl o] DAYk A4 10 71
St B O {3 A 1) B THT SR [9] DAARE PRI T 9 2 B4R TR 7E — MR N B BRORE e B S 3, AR /D I A A A
NIX—#k, HEZRET RGN NSRRI . A 00T 70 it LA TR Rl AR 48 b 578
X o A A A N AR R LA L . Rk, ARFFCR IR Meta 20T 7575, B 7E FIBS LR
AFZ )7 N BIAR RS, LAV 2 Mo ORI AR TEA FIZ 8 77 NN 784k, DBy A4k
TP 4 B B (I 5 ELAT X VR A T 18 b, D AR ROIR L, el ORISR SRR R A, IR A IR
SRS BLIE UK o

DOI: 10.12677/ns.2026.154126 236 EiaL =


https://doi.org/10.12677/ns.2026.154126
http://creativecommons.org/licenses/by/4.0/

WAk %

2. AREFZE
2.1. N FnHERRFRAE

2.1.1. PANFRE
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22. BEAR

THENUA R A B 507 8 e . A E AR 2= SRR S % . Embase. Cochrane Library. Science
Direct. EBSCO. PubMed. Web of Science “#4i#fi /%, Z ROV 2000 4E 2 2025 £ 4 A 15 Ho 30k
Ridl: B3, gk, Bk AL AR, GO IEARH; SO &R A Sport. Exercises Training. Sedentary.
Metabolism. Cardiac metabolism. @R ZREM: E#l =( “i23)” OR “YIZR” OR “4#JA” ) AND *
o= (“AML” YAND T = (“ARUf” OR “.OHEARH” OR “f#F” ) AND =i “BEALX RRSEES” ); (TS
= (“Exercise” OR “Training” )) AND (TS = ( “Sedentary” )) AND (TS = ( “Metabolism” )) OR (TS = ( “Cardiac
metabolism” )) OR (TS = ( “randomized controlled trial” )). LA Web of Science A, &K %L 1.

Table 1. Literature retrieval strategy

1. MERI ER TR AR

Literature search strategy (WOS)

Steps Search query Number of documents
1 (TS = (“Exercise” OR “Training” OR “Sport™)) 957,481
WOS 2 (TS = (“Sedentary™)) 76,512
3 (TS = (“Metabolism™)) OR (TS = (“Cardiac metabolism™)) 9,262,009
4 #1 AND#2AND#3 973
2.3. BIEEE
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KAV TFAXHE . BT8R ERAAR, AR LT A X7 RAHE, DL W7 $
KL o

H4E PRISMA Network meta-analysis 5/, K Stata 18.0 Bl W Z5EHE KL Js-~FE LA & SCURA
Kl SRAJFRE “2:7 DIRERT Excel SCHFRA ) ROB2.0 34T SCHR i foy UBS PR (1] 1)

CV Mean = C3 - A3

CcV o =,JSD (B) + 8D (F)>* - (2x RxSD (B)x SD (F))
TC /HDL /LDL = 1mmol |L =1mg /dL x 0.02586
Triglyceri des =1mmol /L =1mg /dL x 0.01129

Figure 1. Formula for mean and standard deviation before and after treatment, unit conversion
of TC/HDL/LDL/triglycerides
E 1. J&raiSiar ERESIREE AR . TC/HDL/LDL/ Triglycerides B AI#H

3. 458
3.1. XEFERERER

I8 3 B )P A 2 AL 3R A5 SR 2254 55 - B NoteExpress % SCHRIEAT B, 5 4 5 2 SCHk 350 &5,
30 3 ) SR AR 7 B HERR SCHR 1797 B, KHRIAY 107 B SCRREAT I ZRN 4 ST B isE, AN STk 21 [11]-
[B1]kE. BARmELE 2,

3.2. PAMRBIEARIFIE

ARFFEILIN 21 [11]-[3115 ik, 799 BI52ikE . WM& 4 Fisshr R, AR ED Fit 10 4, B
R AEVE L35 26
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search of thedatabase (n=2254):

database(n=5);Wanfang database(n=215)

The related literature was obtained through the initial

PubMed(n=181);Web of Science(n=973);Science
Direct(n=661); EBSCO(n=8);Embase(0);Cochrane
Library(0); CNKI(n=211);Chinese biomedical literature

Obtain relevant literature through other
channels(n=0)

A4

Eliminate duplicate articles (n=350)

and abstracts(n=1904)

The first screening of reading article titles

Records screened by titles/abstract and
obviously irrelevant to this review(n=1797)

Read the full text and re-screen(n=107)

Articles included in meta-analysis(n=21)

Figure 2. Literature screening process

2. CERTBIERAE

Table 2. Basic characteristics of included literature

R 2. ANCEREARAFE

Exclude articles (86) :

Unable to extract valid data (8)

The subjects don't match (15)

Unable to get the full text (6)

Outcome without indicator (1)

Not RCT (34)

Intervention measures or duration don't match
22)

Subject characteristics

Experimental group interventions

Studies were Count s Experimental ~ Control Outcome measures
included Y g group group Intervention L Weekly .
P Duration/time fr Period
Sample size  Sample size mode cquency
(M/F) (M/F)
Yinjie Zﬁa]“]g (2016) China 40.68+3.88  20(0/20) 20 (0/20) AE 60 minftime 3 times/week 8 weeks Y ights 13\/1\:{/1\ BEP.
FBG. TC. TG.
Tai Li (2021) [12] China / 27 27 AE+RT 60 min/time 3 times/week 12 weeks HDL. LDL.
Weight. BMI. WC
Luke J Connolly . s . SBP. DBP. RHR.
S1£S. .
(2014) [13] Britain 39.51+5.41 13 (0/13) 14 (0/14) AE 15 min/time 2 times/week 16 weeks Weight. BFP
FBG. TC. TG.
Kelian Gao (2024) s . HDL. LDL. SBP.
2+4.
[14] Iran 46.2+4.6 10 (10/0) 11 (11/0) RT 45 min/time 3 times/week 12 weeks DBP. Weight.
BMI. BFP. WC
Eb?‘;}(‘)‘z“;)s[hgﬁ‘ba Iran / A0 11(11/0) RT 60 min/time 3 times/week 12 wecks  Weights BMI
Sana Hafeez (2025) . s . FBG. HbAlc. TG.
S0£S. +
[16] Pakistan 31.50+5.15 36 (15/21) 36 (19/17) AE+RT 60 min/time 3 times/week 16 weeks HDL. LDL
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g
Qi Xu (2024) [17] China 202+ 1.0 30 30 AE 60 min/time 5 times/week 16 weeks =~ Weight. BFP. WC
FBG. HbAlc. TC.
Dejan Reljic (2020) s . TG. HDL. LDL.
[18] Germany / 30 19 HIIT 14 min/time 2 times/week 12 weeks SBP. DBP. Weight.
BMI. BFP. WC
Rafael
Zapata-lamana Chile 45.1 +14.18 18 (0/18) 15 (0/15) RT 36 min/time 2 times/week 12 weeks TC. TG. HDL.
LDL. BMI. BFP
(2015) [19]
. o FBG. TC. TG.
razi .96 £ 7. + min/time times/weel weeks  HDL. LDL. BFP.
P‘C“’B[‘;col]‘ (2021) Brazil 59.96+7.15  11(0/11)  13(0/13)  AE+RT 75 min/ti 3 times/week 20 week:
wC
Abbas Malandish 50~60 . SBP. DBP. RHR.
19 £3. e .
(2022) [21] Iran 53.19+3.59 14 (0/14) 13 (0/13) AE min/time 3 times/week 12 weeks Weight. BMI. BFP

FBG. TC. TG.
Brazil 25.54+4.76 12 (12/0) 12 (12/0) AE 50 min/time 3 times/week 10 weeks HDL. LDL.
Weight. BMI. BFP

Ayane S. Resende
(2021) [22]

FBG. TC. TG.

Guner C[‘ZC;’]k (2024) Tiirkiye 32264630  15(0/15) 15 (0/15) HIIT m%i;?n?le 3 times/week 12 weeks HDL. LDL.
i Weight. BMI. WC
TC. TG. HDL.
M. Mohr (2014) [24]  Denmark 44.02+3.13  21(021) 20 (0/20) AE 60 min/time 3 times/week 15 weeks LDL. SBP. DBP.
RHR. Weight
Mikko P. Tulppo . o . SBP. DBP. RHR.
+
(2003) [25] Finland 35.41+10.22 16 (16/0) 11 (11/0) AE 60 min/time 6 times/week 8 weeks Weight. BMI
Gary O’D: United Ki 30~40 T¢. TG, HDL.
ary onovan nited King- ~ . .
(2005) [26] dom 39.59 +17.86 13 (13/0) 15 (15/0) AE min/time 3 times/week 24 weeks LDL. Weight.
BMI. WC
. TC. TG. HDL.
Raul A Martins

Portugal 76 £8 32 31 AE+RT 45 min/time 3 times/week 16 weeks LDL. SBP. DBP.
Weight. BMI. WC

FBG. TC. TG-

Femanda M. Silval = p 01 48264789 12(39)  19(4/15) AE+RT  SSmintime 3 timesweek 16 weeks P> KDL

(2010) [27]

(2022) [28] Weight. BMI. BFP.
wC
Mark A Tully (2007) Northern [ TC. TG. HDL.
ar [ZL;]Y (2007)  No 1;:3 T 47234541 42(16226) 20 (5/15) AE 30 min/time 5 times/week 12 weeks LDL. SBP. DBP.
Weight. BMI. WC
Jonathan Berg (2022) s . SBP. DBP. RHR.
A3 £8. .
[30] Norway 31.13 £8.50 13 (9/4) 17 (11/6) AE 45 min/time 2 times/week 8 weeks Weight. BMI. BFP
FBG. TC. TG.
Elizabeth C. HDL. LDL. SBP.
Schroeder (2019) United States 57.50+7.55 17 (7/10) 17 (6/11) RT 60 min/time 3 times/week 8 weeks DBP. RHR.
[31] Weight. BMI. BFP.

WC

Note: Aerobic Exercise = AE; High-Intensity Interval Training = HIIT; Resistance Training = RT; Aerobic Exercise + resistance
training = AE + RT; fasting blood glucose = FBG; hemoglobin Alc = HbAlc; total cholesterol = TC; triglyceride = TG; high density
lipoprotein = HDL; low density lipoprotein = LDL; Systolic blood pressure = SBP; diastolic blood pressure = DBP; rest heart rate =
RHR; body mass index = BMI; body fat % = BFP; waist circumference = WC; body composition = BC.
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RN T AR IS T TN IREAR SR, 1 R (M L ROR I IR AR LR, 2ok
R RELZT A B2 ) b5 B3 L B O S R I

Unique ID Study ID

21

Yinjie Zhang(2016)

Tai Li(2021)

Luke J Connolly(2014)
Mikko P. Tulppo(2003)
Piero Biteli (2021)

Qi Xu (2024)

Kelian Gao (2024)

Sana Hafeez (2025)

Rafael Zapata-lamana (2015)
Raul A Martins (2010)
Ebrahim Shakiba (2025)
Elizabeth C. Schroeder (2019)
Mark A Tully (2007)

M. Mohr (2014)

Ayane S. Resende (2021)
Jonathan Berg (2022)
Guner Cicek (2024)
Fernanda M. Silval (2022)
Dejan Reljic (2020)

Abbas Malandish (2022)
Gary O’Donovan (2005)

Weight

Randomization process
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Figure 3. Literature inclusion bias risk assessment diagram
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Figure 4. Network evidence map of cardiometabolic indicators in sedentary adults under different physical activity modalities
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% Prob>F KT 0.05, RIS FCIAIAAEAE B2 A9 A — Bl
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Figure 5. Cumulative probability ranking curve of the effectiveness of different exercise
modalities on blood glucose indicators
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3.4.4. FRIEFNFH X MASHEFRR A B AT sEHEF

1E5 2 A B MR MIE S T W05 AL, HRiEs) + bibiEs). sss iz, Pikiizs)
XiF AAA A N IR FEFR 52 BN BB () 6). RAMERINZEE BoR, HDL Fabs iR sy v A
iZ3) + PIBIZEI(SUCRA = 96.1) > HiFHIZZ(SUCRA = 62.6) > &3 % 0] 8221 (SUCRA = 56.5) > 75
Xof IR B A R MGE B (SUCRA = 20.2) > 4S5 (SUCRA = 14.6); LDL 545 IC 5 ME R HEF Ay v 5 i 1)
BIzE)(SUCRA = 77.0) > A 4izz) + PiHIE3(SUCRA = 73.5) > HilHiz5)(SUCRA = 47.5) > H%izs)
(SUCRA =46.0)> 75 (X} IR ek HAh 2 iz 5h(SUCRA = 6.1); TC fabr IS EMEH 7 N E Higsh + Hifd
IZ5)(SUCRA = 77.7) > HiFHIZ5I(SUCRA = 60.3) > H4HIZ5I(SUCRA = 55.6) > =58 % [A] 12 5l (SUCRA
=51.8)> FEXEEH AR FEEEN(SUCRA =4.5); TG fatr R A7 A5z 3(SUCRA = 84.3) >
HHEizzh + PiHiEsN(SUCRA = 71.0) > H4IE5I(SUCRA = 47.9) > w9 A&z (SUCRA = 33.7) >
7 0 B E LA R U2 3 (SUCRA = 13.0).
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TR EA REME 7). £ R E Y, DBP fabr i BAEREZHET Jy i i R §UZ2 2l (SUCRA = 94.7) >
HRZ5) + PHIEEI(SUCRA = 53.5) > $iFHizZI(SUCRA = 50.6) > =5 (4%} I8 s HAth 42 432 5 (SUCRA =
35.8)> f4IZ3I(SUCRA = 15.4); SBP 455 LEMEZHE Ty =1 i FE [A] BRIZ ) (SUCRA = 89.8) > HifHiz
Z(SUCRA = 55.0) > I8 3 (SUCRA =48.4) > 7= X B A2 U2 3(SUCRA = 34.9) > fHA 23] +
PiPHIZ3)(SUCRA =21.8); RHR FEFR 1 B AL ZHE 7 NE A 12 5)(SUCRA = 87.5) > 7% [N I B AR 2 13k
i23)(SUCRA =36.8) > H¥iz3) + HilHiz3I(SUCRA = 25.6).
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Figure 6. Cumulative probability ranking curve of the effectiveness of different exercise modalities on lipid profile indicators

& 6. NEIEzNA X MASERE AR R R R A Fhk

,/,’/:"’7
;;/’ /
0.8 ///74’ //
z /// //
8. ~7 / —— AE
go° s / // — = AE+RT
= r° 7 / / —_—CG
2 v / / HIT
5,,1 /7 /
5 0.4 / /7 / 7 - RT
s /7 7/ / //
¢] / 7
7, 4 -
i /y / 7
029 / ~
/7 / / -
/7 / -
[, =TT
0 ===
1 2 3 4 5
rank
(a) DBP
DOI: 10.12677/ns.2026.154126 244 Eiab L et


https://doi.org/10.12677/ns.2026.154126

WAk %

14
/
7 /
0.8
> /”//// /
= //// /
.§06— //// /7
8 PR // //
2 P e //
5}
§0.4* // 7 Vs ’/
5 / 4 7/ e
o 7 // / —
/ s A
021 4, -
Vi a4
L™
T e
e
1 2 3 4 5
rank
(b) SBP

—= AE
w—— AE+RT
-_—— CG

rank

(¢) RHR
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