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Introduction: Childhood obesity is associated with increased inflammation and metabolic
disorders, such as elevated tumor necrosis factor-alpha (TNF-o) levels and adverse changes in
the lipid profile. Aerobic exercise, as a non-pharmacological intervention, may help improve
these indicators. This meta-analysis was conducted to examine the effects of aerobic exercise
on the lipid profile and TNF-a levels in overweight and obese children and adolescents.

Materials & Methods: A comprehensive search of databases such as PubMed, Web of Science,
Scopus, Magiran, Noor Mags, Google Scholar, and SID was conducted to review all articles
published from inception to June 29, 2025. In this systematic review, types of aerobic exercise
such as running, cycling, treadmill, and group exercise were examined. To understand the
effect of aerobic exercise on blood lipids (such as HDL, LDL, total cholesterol, and
triglycerides) and TNF-a levels, data on children and adolescents aged 6 to 18 years who were
overweight or obese were analyzed with CMA version 2 software, and weight mean difference
(WMD) and 95% confidence intervals were calculated.

Results: The meta-analysis comprised 25 studies, including 29 aerobic exercise interventions,
with a total of 840 overweight and obese children and adolescents (both genders). The findings
indicated that aerobic exercise was correlated with a notable increase in HDL (P = 0.026,
WMD = 2.740 mg/dl, 95% CI: 0.323 to 5.158) and substantial decreases in TNF-a (P = 0.005,
WMD = -0.495 pg/ml, 95% CI: -0.840 to -0.150), LDL (P = 0.001, WMD = -8.795 mg/dI,
95% CI: -12.871 to -4.718), TC (P = 0.002, WMD = -11.287 mg/dl, 95% CI: -17.599 to -
4.976), and TG (P = 0.001, WMD = -23.72 mg/dl, 95% CI: -34.419 to -13.030) in comparison
to the control groups.

Conclusion: Aerobic exercise improves blood lipids and reduces TNF-a levels in overweight
or obese children and adolescents. This effect has been seen most in programs that last about
4 to 20 weeks and are performed two to four times a week at moderate to vigorous intensity.
In short, aerobic exercise is a simple and safe way to improve health and metabolism in this
age group.
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Introduction

From a pathophysiological

through necrosis and apoptosis (1). On the other
hand, overweight and obese children and

perspective, adolescents commonly exhibit disturbances in

obesity is associated with increased tumor
necrosis factor-alpha (TNF-a), an inflammatory
cytokine. This molecule, secreted by immune
cells, fibroblasts, and adipose tissue, plays a role
in chronic inflammation, insulin resistance, and
metabolic disorders; it is also involved in
pathological conditions by impairing insulin
signaling pathways and inducing cell death
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their lipid profiles. These disturbances include
elevated low-density lipoprotein (LDL) and
triglycerides (TG) and decreased high-density
lipoprotein (HDL), all of which are recognized as
significant risk factors for cardiovascular diseases
(2). Overweight children generally have higher
levels of LDL and TG and lower levels of HDL
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compared to their normal-weight peers (3). The
combination of increased waist circumference,
total cholesterol, TG, and LDL along with
decreased HDL in these children further elevates
the risk of metabolic diseases (3). One of the best
non-drug approaches to stopping and treating
obesity and its effects is regular exercise,
especially aerobic exercise (4). Aerobic exercise
is crucial for heart health and metabolism because
it helps the body burn fat, increases insulin
sensitivity, and reduces inflammation. But
modern lifestyles, lack of exercise, and constant
use of technology have made children less active
(5). In addition, issues such as limited time and
lack of motivation have led some studies to focus
on high-intensity interval training (HIIT) as an
alternative method (5).Thus, this meta-analysis
was conducted to examine the effects of aerobic
exercise on the lipid profile and TNF-a levels in
overweight and obese children and adolescents.

Methods

A comprehensive search was conducted in
electronic databases, including PubMed, Web of
Science, Scopus, Magiran, Noor Mags, Google
Scholar, and SID, for articles published from
inception to June 29, 2025. The studies included
in this systematic review reported various types of
aerobic exercises, such as running, cycling,
treadmill training, and group exercise programs.
To determine the effect size of aerobic exercise on
the lipid profile (high-density lipoprotein [HDL],
low-density lipoprotein [LDL], total cholesterol
[TC], and triglycerides [TG]) and plasma levels of
TNF-a in overweight and obese children and
adolescents aged 6 to 18 years, the weighted mean
difference (WMD) and 95% confidence interval
(CI) were calculated using Comprehensive Meta-
Analysis (CMA) software, version 2.

Results

In total, 25 studies (including 29 aerobic
exercise interventions) involving 840 overweight
and obese children and adolescents (both boys and
girls) were included in the meta-analysis. The
results showed that aerobic exercise was
associated with a significant increase in HDL (P =
0.026, WMD = 2.740 mg/dl, 95% CI: 0.323 to
5.158) and significant reductions in TNF-a (P =
0.005, WMD = -0.495 pg/ml, 95% CI: -0.840 to -
0.150), LDL (P = 0.001, WMD = -8.795 mg/dl,
95% Cl: -12.871 to -4.718), TC (P = 0.002, WMD
=-11.287 mg/dl, 95% CI: -17.599 to -4.976), and
TG (P =0.001, WMD = -23.72 mg/dl, 95% CI: -
34.419 to -13.030) compared with the control

groups.

Conclusion

The results of this meta-analysis clearly
show that aerobic exercise, whether continuous or
intermittent, significantly improves blood lipids
and reduces TNF-a (an inflammatory factor)
levels in obese or overweight adolescents. This is
very important, because it shows that aerobic
exercise can lower bad cholesterol (LDL) and
total cholesterol (TC) levels, and in turn increase
good cholesterol (HDL). In other words, regular
exercise of this type of exercise reduces the risk of
metabolic diseases in these individuals and
improves their metabolic status. In conclusion, it
can be said that aerobic exercise, whether
continuous or intermittent, is a safe and drug-free
method to control metabolic and functional
problems in this group of adolescents. Therefore,
it is recommended that these types of exercises,
under the supervision of sports trainers and health
professionals, be included in adolescent obesity
prevention and treatment programs to improve
overall health and reduce the complications of
obesity.

Authors’ Contribution

Conceptualization, Methodology,
Validation, Formal Analysis, Investigation,
Resources, Software, Data Curation, Writing—
Original Draft Preparation, Writing—Review &
Editing, Visualization, Supervision, Project
Administration: OZ, FK, MM.

Ethical Statement

Since this study involved the analysis of
previously published data and did not include
human or animal subjects, ethical approval was
not required.

Conflicts of Interest
The author declares that there are no
conflicts of interest regarding the present study.

Funding

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors, universities,
or research centers.

Acknowledgment

We would like to thank the researchers who
contributed to this meta-analysis by providing
guantitative data.



okl oot W 9 ods OlBeidla cding

VOFY-FYYA 1 ol sbls
YOAM-YVYO: S xS sbls

JIUMS

29T (559095 39559 1956 (3lowdly T obw g Sl B9 39 9 (5 319p Sl yoi il
it g waopllis 59 50 23l 9 (9 3943LON (1510 i g 50 Ulg2 9 g HIOSS

PP VP SR SN 1L g PN N VPR (- I WY

Ol ez s oz oy o831 ¢ Gl ke 0dSTals o255 p ke 5 (b T F 05 S
012l QLB (LIS o8l ¢ Sl p e odSTiils ¢ o255 pske 5 Sk F 03 S

Ol eiom oy ki s ol8C5  o5 5 pske 0S8l ¢ (5555 p ke 03 8T

odus

o OleMb|

5 (TNF-0) WT (gy505 55,55 55856 ol 3l dile S ploe SNl 5 Sledl il b (ST58 Olss bla tdodie
1 boasls opl g o oo Sl & Olsea 6518 Sl i ol ol pon s bibs 5 55 sllaal S s
Q)'}n\él.;llLg\)laQljlﬁy'}QK:;)ATNF-(X}6.,\:._:JJ;_\é}ﬂjsjlﬁdﬁ;lejgﬁul{w\}é;ﬂl.u@Am

A el Bl

Noor (Magiran Scopus Web of Science PubMed S5 51 SleMbl (sl 53 pmiua 1 595 9 Sgo
& oinly Slalas 55 .58 Soypn YoYO 555 YA b lual 3l ods 2xe Yle (5l SID 5 Google Scholar Mags
P35 Sl s a3 5 S op T Sl st 33 O 53 Jald (551 pn Dl a3 51 il 5l Bl diapllss g 50
I U 50 HDL VU I b 55 50) sotead B 2 8315 5 3165101 s (812 el a2 G251
5 0338L31 hyls Qw5 0558 53 TNF-0t by 7o 5 (TG oy €6 5 5 TC o Js S LDL
CMA vol.2 SI5le s 3l eslizal o 55 40 Olebl dlols s WMD) 55 Q:is\:ﬂ Sl AL P &als b Bl

~\-1-5; dnlen

a3 3 Ol 5 5 OS5 (3353 TAF (695 (3150 (e Ate YA ) anlllas YO ¢ sazme s> 19 5y (SlOAIBL
I XY P=0.026) HDL lskins (2151 L (s3lsn by o3 03l 0L il 5 Wik blowil 3 Gl 5 0358131 Dl
«pg/ml WMD=-0.495 {-+ A0+ _Ji =+ AF+ | P=0.005) TNF-a istws sl (mg/dl WMD=2.740 {5.10A
mg/dl [-Favs JI-1v.044] P=0.002) TC «(mg/dl WMD=-8.795 (-¥¥\A JI-\YAVY] P=0.001) LDL
Sls Ol g 5 0558 55 (WMD=-23.72 mg/dl {-\¥.-¥+ _Ji -¥F.$14] P=0.001) TG ; WMD=-11.287

ol pen Aali o3 8 4 S Gl 5 0558l
5087555 5 TNF-0 = sl 20l 5 st s 2 500 Sl ol sime 5 sbay (5315m Dy o 16 5 400 § o
S aude FUY 5 s b Lo gt ol cain Yo BF Soa b Sl a3 53 LT ol o5 o Bla 5 0598050 (1,13 0Ll 5
038 ) S e Bl 3 5 53l 5 Sl Ol 5o (5158 Dl e ol BinSOLE 5 A eukalie i

!

Gl Ol 5 O, st by T (505 55,55 Jalo c(531m o o3 (SIS (SWBOS 19

Gz llo £g0

VO 0/Y0 1odl 30 F b
VEF YT gl 99 F b
YRR/ VY i b

VPP 4700 LSl & 56

1 e ki3

A S

oSl (B35 p e 05,5
i ol (5555 pole

O‘J.:_l 4.&.'.:'-]_.5

Email:
mogharnasi@birjand.ac.ir

353 Ol 5 5 U758 53 T (55505 55,55 5586 lowdly o 5 (b By (55108 Sl o3 3B (g (oo e ctab ol uBIS” ool i il 23!
SENA YO VFF 3T (] S ol ol alome Howit 3 5 Aunplls 3 0 3l 5 0358L51 (515 s

BY _NC olf._s,;_..._i}; © u.];.o& PM:‘.‘ ‘siw].: f’?l" oKisls :}Ai':lj


https://orcid.org/0000-0002-8626-2364
https://orcid.org/0000-0002-7309-3637
https://orcid.org/0000-0002-9351-5948

o
<

o el

ol

Tl s Shed LB Sl

e by

Sl Al 4 )33 S| psle dslizad 5 (S S
3 G 1 OVFAY) Sl s e O3 557 35 pomr
w8 el b 55500 5 ol Cudgdons i ola il
298 Sl el 1y S e Olalllas I & S ol
OA) das Sl 3 5oL ous

b andlles YA o(Y0YF) OKen 5 I ol 5o
i3S gp 21y Bl OBl 5 5 OS5 5 (G 5e5T VN
odalie TNF-a ;5 jlsbme, & w8 SjHs Ol i o
e S 6\:5 2 &S Sl Jl s ol (V) Ls s
3 2003 s Al Ole 8 DLl s ¢ Jidsil 2
& S OIS IS S5 5 Ol 5 03 TNF-a
ot 3 dllas 53 (Y0) ol ol odalie (i p o
Sl o b gy 4 (V70) 0L 5 bals (6 Ko
9 kstls Ol g 9 085S s LDL 3 TC ;&350
«YY) Lsls 5yl S LDL s TC ,s 1) o, Katir 2l
(Y V) 0L, 5 S o5 503 ol 3 dnlllas 55 pioman
Ul Ol g 5 08558 535037 YAQ L andllas 1Y
Salre e i LGl Dl el &S sl s 5 L S
Glsles 285 TG Ul ¢s ol oa TC 5 LDLHDL
YY) cls

Olsea Ollpr s 5 U855 53 Bl 5 055805
Ly asdie als Sl (posee iy JSKhe S
! Jolse Rl s BBy 5o opllanl S e
4 Mol s Sl ol Sl ol ea TNF-o b
S ol 53 1y S ple 5 S50 - B Glacslen
S Whosls Olas Calibes Solallas dias o ol S
3o 039 AR e JBT Al e (3len Sl e
b bl sl wsls Ol a5 g BBy
Bl 5 0j9elal yls Ol g 5 085S 55 Slalllas
s S S (5l i 4 3o 8l
ozl ¢ty Jelossl p Dlalllan (Glalys e 4 a5 L
Aol 0588 2 5 U AS 05 8 Olajen 0350 (g
Sl fll S o) e Dot GOlss

Slosl 55,0155 (VAN YY) (WS 5 5 el ()l

doddo

5 e S T bss B i
2 (Sl 5 05585l paed i 4 G Sl Ll
ol 0kl i Ol 5 (Sl o 53 Ol 5 5 O8> S
Bl SBame I (K Ol g 5 0838 s ()
OT g gy &8 255 g0 o g Sl o 53 (HiMg
oS das o Ol a1 5 (Y) Sl ol 33 Jlm 55 Olomons
asbar VY B8 Il Sl Sler 55 Sl § s
S dns o Ol andlls ol 4Bl R g 5 LG
30855 55 5 4p 53 3l he OV 55 s Bl &5
() Calodd pl s lea 3l i Obl - 5

556 AL Sl o 0585585 o
olror Sl 5 s & Olsea WT (65505 555
5 Dy b ¢ ml Sladshe 518 IS el il
Sl cpnjo e sloml 3003 8 (o b 5 o 28
b ommmen 0 28 SIpke SN 5 o gl 4
3 S 6 o S i 5 o gl Glosply s 5> D
“F) ol 30 S5l Ll s ST 55 S8 Bk
5 035851 shyls OBl 5 5 OS5 58  Sos (g 31 (P
o s gt BBy 50 P s Ypens b
el 65405 I b 55 s SRl Jolis Il
Osen (Sas & Sl Vo JEo b 55 550 20 5
i Fy e - b Gl Sl ppe b el
ol Vsone 0358L5) sl 08355 (V-4) Wiz
4 Coed HDL 51 (65 0l elaw s TG 5 LDL Sl (6 5V
233 GHIP S 5 AN Lyl b 055 L Obles
ol 53 HDL 225 5 LDLTG ¢ Js ol ¢ o8
(V) das e il (S plie slacg ey Jos 0875 8

IS @il Sl i e oite S b
S IS5 (5K St o0l 8 Sl B 2 5 S S
Sl L gl Dl el (N Sl OT (sladaly 5
G 5 il Sl 5 (o OS]
— B e Bl s e LB ol sla el
e (S) S il S ol (Sl



OR “TNF-a” AND “Lipid profile” AND “High
Density Lipoprotein” OR “HDL” AND “Low
Density Lipoprotein” OR “LDL” AND “Total
Cholesterol” OR “TC” AND “Triglyceride” OR
“TG” AND “Children” AND “Teenagers” AND

“Overweight” AND “Obese

S Jolpn dan Jie 5 oba Gl i 2
SVl das o8 555 fool Oluabsl b Lol plonil 5 Y2
30l 3m > ki -y e b st 5 Aok s Lalis Lo e
SOkt pl o Cbls gy oDl Oliises Ol o
2 2 e U s 8 o o5 g o 5 b
5O oo I 4 by ol s8 5 plad
Sl (6,5 s 515 ¢SS SV as Slsesl Ao b Clas
A5 5,8 S

dalllas 4 355 Slajlae idlie STl (gl jlne
b bsTHE Sldlas ) Gl Bl jle bl ol 3
Y ¢ oKL )b 0L ot j2zme RCT bis sslas
Sols g 5 753 Ol 5 0555 55y S (Slalllas
Y 635 odtiplonl JLa WA G 7 Ll b Glor 5 03546051
okt o9 8 ol 53 (53158 op 5 F15AS ) Dlallas
TNF-a gl & s 53, oS 6 ;S 0 51 Solalllae B
oeils 0 «TG 5 TC (LDL HDL) td sy s
5 03057 Sy S0kl Ol sl 5 5 Kle (slaosls
ooy 8 (sla g505T sl 555 e sla e 0ga3T 2
S3lsn Dl a3 b Ll 5o romen cdald 5 (Gl pn (s el
High Intensity ) &ul ool Ol e caallas opl s
Short Interval ) ot S o 5l5 -y o5 «(Interval Training
«(Long Interval Training) &b sls -y a5 «(Training
o5 (Fartlek Training) pace Sl b ot o sal
Continuous / Steady-State ) <555 osl (53l 52
High) Yl s b sl 5lsa op e «(Training
Glo pls Sl a3 «(Intensity  Continuous Training
5,1y (Field Training) jlis -y 5 5 (Circuit Training)
IR R WA

SO ot p s 5 SV 5 5 (sl slons
Y ool ) af&al Sldlas V3l Wl le

Slalllas B elaaabiLl ¥ elatlen 5 odiail )| Slalllas

Sl p illae n 0SS S5k e GaSie S s
T s st by 5 sl Sl el SET o) e
Shls Ol 5 085S Cume 53 TNF-a olewdly
Bl gle ode ot ol ol 0 il Bl 5 0 9L
23 508 W (gl 8 alslh p e ao 5§
S pll Sps e (il Sl o ks fw 03 8 !
conl ool 358 e elaol aa cpl 3 e ol 3
N2 ge Malsd maad 5 (p 2 AR Gl el e
PSS e A e 8y ol dalllae oSS 5
oy 9 30U 5 5 085S ;3 TNF-00 5 s by
5 dle 09 8 wdtes Al b Bl 5 0558L51 gl
Blge sy ol b Sl kil J RS 05 8
0508 Mt 5 (6, Ky (laaals (sl ale plaal,

a3 &l oy £ opl

by w9y 930

Lol yon saplls g p0 dalllae ¢ 55 1 S5l s
\:~w|ouL&|_,>|}f‘JJoLej_ﬂ

Yke g R [ 1Yk (S Pt ui':})
SEYeY0 55 YA U lul 31 Slej o)l ‘Ql{jw.:ki'\
s s s sSal (ol Jals jame Sledlbl glaolSSL
ol 3 Sl o3k 0l 5 gyl OYe (6 o g 5 ol
6%}}3‘}»}‘53@”{@#3@)%4{\'F'folﬁj:?/\\f
ol A Sl 5 Rans WK LSl £ 5
éLG}Ua‘ L;\Aa\i.ll.; 00 il Codgdowe "y "\:'."J?
SllS 55 (el Simg s OYGe  Gludl Oladllas Juli
gsbed el (383 o9y 5 eddoeslaul Lg..\:.lf
Dy j.'.) Jg.& 4 LSL‘M&:’,L.’. )‘ Ylas C‘fﬁ.ﬂ‘

WG p 09 (23S pe3) S5 8a D)
59 b s Tor T a5 55,5 S
el g S g«dkfg-rf CrS 9 ed) cudlf:;,;
A3l €003 3L5h (O s 591 O3 S ey dS 0

Aerobic Training” OR “HIIT” OR “High “

Intensity Interval Training” OR “Moderate-Intensity
Continuous Exercise” AND “Tumor necrosis factor”

o
>

VECF 3T/ ool (S ke oSl alone



D
D

o el

ol

Tl s Shed LB Sl

e by

AL by sy Aol ke Slp 5 S L5
Sl el 3131 3l (A 2als &5 wl )
Yoasl oSS 8 doys V0 I S tagh
sl ockdplonl oty LoT ST D) gty olous 54 2
ods i E ol e gl 25 8w slT sl A
(p value) (s fstae Ol 5 slan O3l pil ¢Sl A 5L
55 L Pedro CodeSe V15w das 4 il 0ds 3,1 S
3 eals gy (o 8,0) b5 (5,00 i £
@3de 555107 j3 a8 sy 4 Sld 5 o Jil Sl
A led Jads) 3y i VLS Kbl 5YL
plosil 1) Sllllas Lk 51 e ) gty Ghoms 4
Lsls
Alemon el pol il b adlllas t il 5
B3 s TNF-2 slowdly 7 slaw 3lie s (63158 by o3
Ol 9 0858 55 (TG 53 TC (LDL HDL) st
) 0308 5 Sy Bl 5 055051 Glyls s 5 g5
Sl il Sk 31 T oo 4 525 ol (51 canllan
L Laosls Judow gay o i olinul 4 god ) 3,1kl
S esshie ol gl s 8 plonit Bslad 1 kel eslicd
B85 5 TNF-2 olodly o o (5la k20 (5 WWMD
L5340 Oliabsl dlsl L (TG 3 TC (LDL HDL) st
(il (-ch) L;_,iub g% Gl A awl=e (CD)
(12) )T s 5 45 S o3lizal (12) 9037 51 Slallas
725 oS G5l i 0SS Jaally s L (3llas
(doys B0 b YO) Cads 5Seal (duoys YO
D YU 5 5Kaal 5 (Ao ys VO U 00) Law ste 5 5Seal
355 Sy 3312) Ol bl 3 dd s (Ao )5 VO
@iwu@,,pﬁ}qw,u;nrs@i@ug&i@u
bl 68 s cpmpen 38 eolizal 3b5 5 e g
K, Oy Sl i 5 i 5 s S o2
g (P>0.05) & g )s0y5 L osliiul 4 gb 6US s
SoosesT oAb 8 L s hslee lasl (6,8
CMA2v01.2022 ,1 3lp 5 3l oslizul b ST o g 2

(V) 43 5 ol

O9b $ilsn opyei 148 Slalllas & «(Crossover) ks
09057 o 8315 &~ Slalllan # 6455 S gy 1y Aaliiog S
Ty ala 03 8 O3y $3lsn on et F 0sn3T A s
5 TC (LDL HDL) st L5, 5 TNF-a Lo
(S5 Do S Sl Vs S 251, (TG
3 gy ok plodl 4y Jelowi] 3 5 Aioplls

canillas R by Sledbl ilaesls Cb:";’;w‘
g0 2S5 gl By 5 55587 LS b 5 gl L §
O b3y el com Jels agaseiT e Sy
Job e ¢5) cppad Jorllysts Lo 5 5 Sl
Al C\j;aw\ (Cp el ol g amn 53 Olude slias el
Gl S e Jdosil 3 ol gl (BT slaesls 555 Doy 5 5o
353m Slaesls 5288 5 ) g a3l s i 5L fons|
35 Cpomen 03 8 Sl ol eulp addles U
J g 5 5 (6 3 31 03 55 3L )3 b 03I frly S50
Getdata 3f oslizl b SV 513 yai 51 laosls 1 szl callin
Sk 3 il (sllas 51(SD) 3 il o il e b
bt DU ] pzal (Y (YF) 25 8 &) 50 (SEM)
096@)\,»);..@&.;\53»@}&@,:%“
5 S Gk ) pabss LN ey Bl5 Olid
03 8 361 grer B3 L 21§ e 5 g0 5SS
O alkes o)

CadS byl skiea (Ve kST )y
Sk S Sl G 4 ekin)ly Sl
bl lme V) Jols ol cal YD (Y9) U aslinad
05 5 OBLS S 5 0SS slaslre Kol 4 a5
S Ll bl a5 clte ol Fablde 05 S
Sllas CuiS” bl el ol st axsliS ST b3l
Jols b5 slasbee s S el Dl & Sl eslanad L
O S S 2 03 Lol bty Ll gos N 15 3505
Gloos & OBuSES 5 plamst] Y tdil eiie
Yool eddebsl ol Djson el
23l s Olialasios § & Con QLSS 5

O il OLSS O 09 5 511l s Laey S F el



e e Bl SV OYY 31U (551 ST 3l 5e o
oS ol s dlie FAY sluas (Ve JalS e ) 5
S e Froslaws 5 w3 8 ol aalllae I Olse
V0 3l (ol sz s 9 A 48 S 5w Sawls
5 o5 Sl ke 255 0 53T ey I e 4 el
Sl e YO 31w (ylg s S s 8 Lol J 28 09 &

et JSC8) it 5l Loy S o g 2

B9 R Sl
AL ale ST Glaoll 3 gt ol
ol 5l eslil L «June 2025 Y4) VFF ol s
Web of «Google Scholar Scopus (PubMed eS|
S ool Sl oslizal L 5 dlis \WAY sl sCience
WY slaas Sid (MagiranNoor Mags «Google Scholar
533 8 il e \YAF sl 2S5y 4 Ab Iy e

QO 3w 5 s Ol (gl SS llas AVY sl cadsl o Sl
e Gl el 0 sem b LeslE el slaelfil o somz ks
ITAY : alaas A alaas
l J | S | S | |
Scopus Web of science PublMed Sud Noor Magiran | | Magiran Irandon
TVA salaas £ sl BYA salaas F aalaa ¥ ealas ¥ alaas ¥ alaas
—> el oelB bl il 0 e il A
1TAF alaas —
H/

AT walaas

53 e Far ) ey 2l oo

S sas e g% s dlas

|

S

AV alaas

o omalaas

last Jlyb glato 5 oS ol o a8 Wlis dlas

a aleas EJLﬂ'v anlllas 5l af ‘_,__;\'LEA alass
53 ke gadae b st Bl s

|

v

alie L8 o maad s

FAT walias

T alaas

;E_,f _,|_,_i aalllns e e L_l_,_:i _'\_'?_—|_; J._..l..l Ly ‘_,__NLEA alaas

r Bl wllins 1o LY 1 dlass

|

S

“'J__m_'.,-l e Baly mmlag s ls ws Aigdi o
anls e T sad e fmets ey Sme sad

18 malaes

T alaas

sind Lol 3ol 5 it odie i Blood 5l a8 | LG

Sladllae Sl sl 6 LY 8 lods S

235 qie g p S AS YONAYES S bsg Lasls
BN/ i S5k b 5350 3T YA sl ctali o §
g 2 eSS YPIWYAY Subsg el 5 L
Slalllas 53 dals glaoy ¢ ol 3 dalllas oyl 45 sy

GJ‘}AUT AF - sldas ct}«q;ﬁ)z LAG}‘}AJT ;}j
Sl 5 05948LBl (Ghyls ey 5 55 Ol 55 5 U8 5S
‘dj‘}h&lﬁ.ﬂj@s&‘Mo}f;).x&w)jgbwuza):

5 Jl POV e (Sl b SageiT FOV sl

—_
*
*

VEOF 3T/ o3l (S psde oSCils dloms



s

5 A

ol

Tl s Shed LB Sl

e by

F Jolu (g5lsn Dby jai dstle ke 3 g (YA (XY) adds

Ol 5l S 5 (FF) atan Yo ST 5 (F) VYY) azan

(FF F0) and- ¥ foluo azian o 53 (6518 Ol ol dslibe

Sl sl &S ol (7 ¥ XFPYA) ad § ST 5

%&OQMM)J\OU\'QM%&}\}AQL:{JJ

Loy Voo B A (il Ol el s STl 5 (¥4)

(Y 5ked Jgdor) 55 (Fr) iy LB OL 0

JBU}- A3 g 0l rbul S8 P Au;@:& o3yl
5 (A ) 5 1\F Sldlas s o ws'es 5 sl

(\ Z)L«&J)b):y(\"')ﬁV\‘J{\.\:-

YO f gomass i lafanlly s S5
3l 53303 T AR sl 5 (S5l sm o a3 Alslte YA L) anlllas

3,058l 5 0550USN Glyl5 pus 5 ;55 Ol 5 5 O8 5 S
Ol pod dsle Se ol L ol o] 3 dalllas

4 ST 9 (FY) azds Yo B0 Pl ad 2 53 (5l sn

2503 S Jardly s 5 lagsgaiT S5 Boled Jguar

dald 5 el SN (oo 55| W juiia | O 8555 sl o b gaseiT | aises 0558 | Jle Ol
2SS (L) (Cir) ez
(s
¥y aia P Sue w5l o es | HDL ) Al (GE0) Y dstle | 050l 0 ol 5 i
Y Astle 45 3 g azin 53 dud> LT%L \{ZEENR VAR AV ORI S5 S puy YOYF LK
SEY BN Sden e | 1O | s [HOE0) Y sl ™)
Yo B0 Soe 4y o e ¥ Ik \ZARRIAR 40 41/
A3 Sl ]y ads als :(,L:b_) Lals
R R VAR RV NS V2
Sode 4 (Keal) (6515a oy o5 HDL st | ke (GE10) alstle | 054l . Ol | 5 seio,e
@ azin y> e ¥ g ain ) LTEZ:L odis SIS | JL VY Olgr 5 s (Ao dlls
D b LS 5y id> b ks| 1O e (i 10) s Yovy
Iy b B O Ao y5AD L dals JLAV G YF (¥4)
A3 ST o il &
sl
¥ ais A Sde 4 5lsn o es | TNF- sl (G Fe) astle [ s 5 Bl oF KLoT | ol 5L
Ll 1y 80 Soke 4y aia s acd Ry FEN | OWF V| Culs e | e s yoyy
s S el GEYP) als | gy Ol g g5 (F1)
WATESZAN LA TRV 2
VY Soe 4y ((o3L5) (319 o a5 HDL sl GENY) sl | 5 0js0lal|  YF ol ! EETIL
Oode 4 a3 aud ¥ ain LTDCL YWYF AN | Ve 4N/ Sl | Ol g YYY O,
AD i LS 3y iz b by [ 16 als (a5 VY) dals (FY)
Iy i B 0L Ao ys Vo YA EYEE | N/ N/
A3 S )
VY Ode a (o5l) (65198 o e Il:igll: st e OBV dstle | Gl ') Ol |5 owlegh Ll
Oode s azin 3 aud=Y saia | TC | Y H Y | AoV Ol g5 s YovY O
LAD Gt L oS spaissds | 16 als {GEVY) dals (¥Y)




|y by B 0k sy

..,\b; =1

Y&/er £ Y/X

VY/oe N/

(a3l 5 ol) S3lem e | HDL |y Ak V) il Sl v& g O 5 K
33 e ¥ wan VY S w LTDCL YE/O+ + V/) (i Olsr 5 s YaYY
o) sl S g ain | TC | i | VWP s A (Fo)

Aoy Ve Bar Cua b ols YF/fe + /4 \\)Ygls-hu
V) S s 5 ades I8 0L als (&

b opsll a3 ¥ Alstle 5 4ids YA+ /A | NN/Y e Y

R N R T DRCINT :(,é.;\\:),\.»l..'z

W5 STl adi VV/v v+ oV

A Sode s ((o3l5) 650 o e | TNF- sl GaY) detlie | Bl vY Ol o [ O an 5 ool
Sode 4 4zin s and B azin 8 S - B RVAL FRVA R e 3 53| (G3sme0 Yovy

Ve Boy Cud b aS 54285 Fr ! Z(JJ»’V;).\ALZ ¢SS ()
Ity adey LB 0L b s s Aals Vo /07 + V/F

N oii i, )
el

¥ ais A Sde 4 g5lsn o es | TNF- st |t GEYV) dstlae | Gl \F ol 5 Ol
FOLY oo 4 azin 5 anls HSL FO/B8 + VAY | Ve 100 &3S s YO O s
Ve B Sus LS 5y aid '—TDC'— als V) asls Ol s 5 (Y4)

Ll 0,53 Cls Ol b deoys | TG | FEVE VD8 | Ve/vs 4 0 /AY

s S )

A e & (o35) 51sn o a5 | HDL sl (G YA) dstle | 5 0905l ! 00 R 5 Ghe]
Sode 4y 428 53 s ¥ g i LTDCL YAAV +0/00 | VF/00 +Y/00 Bl | s g0 Yoy ol Kes
RO PRIPVENR TG als YY) dals SSa S (F¥)

YAMFA+ &/ | AYNe 4 Y/5F Ol

A e 0 (osl5) 550n o e | HDL st e GE YY) dstlie | 0jgaLs! ¥ Ol | YoYe (o>
e 4 azdn 3 dud ¥ g azin LTDCL YE/XY £ Y/F0 | VNO+ /Y &S558 ey (FF)

6O Sdb LS 5paissfe | 10 als 1) il
Iy it B Ol b Aoy Vo s YYAD +¥/A | VeV + VA

..,\J:;b:.-\ B

VY e 4 (gsl5) (5lsn o 5| HDL ) Al 1O Astle | 5 05905l £ R S onds
Y Astde 4S5 g dudo ¥ g azin L-|-DGL YE/OV + /) (& Sl | Ol 55 e Yove O
Ver GAD S b ools o e ¥ Ul JL b B Y (F0)

4 5 dind 8 O b Loy YO/ Y4 | N0 Y Al

YA gazdsd BT S ald (&

0 B¥s Soe o (651am o el YEAY £ Y/ | Sl N0 LY

s STl ]y dads (G 10) dalis

_,
*
=

VECF 3T/ ool (S ke oSl alone



s

5 A

ol

Tl s Shed LB Sl

- sl

JL o By
VY Sde 4 (osls) (s50sm o s HDL sl YY) dstlie | Bl £F Db o | 5 sy
oo 4y 42dn 3 dud ¥ g anda LTDCL ARVA RS /-DN IR VY-SR Y/ Ol s Yy 0L
4 BAD s LS 5, aadsfr| 16 als i YY) dals Ry (¥e)
Lol ) aides B 0L o> ¥Y/Ye A F | A 410
A S .
¥y aiaA Sde 4 slea a5 | HDL N Al 1Y) Y Al Sl vy R 5 Shazes
s VA S 5 g and LTDCL FY/YO +\/VE (8 Ol g5 s ACALWRIFIWN
doysAB L 5D Sus L gl | 1O ¥ et lke JLVF Y (¥$)
Yo oo 4 atdiy BB 0L FAVAY V8¢ [ AN Y Al
b lsn oy yed ¥ sl 5 azds als (&
B O s Lo y5 A L PO ol FYYO AV | LV Gy
ol 1y a2ds Yo e dldis GEA) dals
LS JL g By
P e 4 (osl) gilsn o a5 | TNF- sl e LBV alsle | Bl o o | LS 5 J
Oode 4 ain 3 dud ¥ 5 ain Hg,_ LAZATI R VARN BT TN Ol g ys YA
35 1l ads T '—TDC'— sl i Y) aals ()
TG | Y8+ +F/A | VFVe 4 /A
A e & (o3l5) 31sn o a5 | TNF- st |t GBIV dstlas | Gl vF Oyl e, STy Shany
Lol 1y acin s auds ¥ ain : YA /A0 | /0A+ YD JONPREEIN Yoy
s el | OE W) s S5 Fv)
YA H AN | 40) 4 /FA
s \Y Sle 4 g3len oy e | TNF- FIINW :(,&J\i)ql;l.u Sl Y. B, | 5 sk ST
G33F Dde 4 aia s 4> Y Hg,_ ARE XA IR ARERTAS Olgr g js Y8 ol es
L3S Ll '—TDCL sl i) aals (FA)
TG | ¥Y/Y+ +FA4 | \FA 4\ /F
A e (osl5) 650 o e | TNF- st e :(,a;w;d,w.s.ﬁ soselal| YA Ol | s 0L 3
Oode 4 axin 3 and By ain Hg,_ YAYZ £ XIAY | W/ YT S | Ol g s Y5 oL
Vb s b S 3y 428500 '—T%'- als (a5 10) dals ®)
Ll o3 LB Ol o doys | TG | YANAEY/FA | VS/AZ +\/YY
L S )
A e 0 (osl5) 650 o e | TNF- sl LB V9) alsle | 0 gLl vy ol 5 b
Lol 1y i ys ands ¥ ain Hg,_ YV/E E M | JLY BA R Yrs (s oali
s S '—T%'— sl (i 19) dals s S (F4)
YN+ A% | JL )Y BA
¥ ais A Sde 4 slea o5 | HDL s GEY) dstle | 054l \F R 5 Sl
a3t Sde 4 wtin ) dul LTDCL VVAY +#/8¢ &S5 s Y180l

TG




Aoy3 0 BFO Sda L oS 5y odii iyl | iGEV) dala (YA)
L5 S 1y a5 0L RCIW VY + B/VF
dals )
oii i,
RCIW
Sode 4 (elizal) (6515m o o5 | HDL st |t GE0) s | Gl . R 5 sles,
e 4y axin s auds F g wia A LTDCL FYOYF V20 | JLAYUA | Jws e | SsS Y8 ol Kes
P LS 5y aids b bYa| 1O sl (a5 10) dals (¥A)
Ly o3 5 Ol b o )3 VO FYAVEYAY | LY BA
..AJ;JS\J,»,—\
A Sode s ((o3l5) 650 o e | TNF- sl (G V8) dstlie | O gaLs! vy R 5 S
Lol 1 aia s auds ¥ g atin HEL YVAF + 2 /F0 | QAL+ +/\A JINPREEIN Y9 ol es
L3S '-T%'- sl (i 19) aals s S ®)
TG | YVAYH /Y8 | Ne/aY 4 /Y
¥ aia A Sue a g5lsn o es | HDL sl e :(,am)lum Sl Y ol Yy
VOB Fr ke 4 ain 53 and LT%L YAAY £ YNF | NS+ VYA Ol g ys Y10 o es
WLV Sdb LS spaids | 10 als (i 1Y) dals (r4)
Ll 1y iy 5 O Loy LA VA S BT N VY
s S )
0 (ool elizal) (g3l en o 5| HDL sl (GE10) alsle | 5 054l v R 5oLl
@ ain s ads By i A S LTDCL YAYF +Y/0% | AV + /Y Bl | Ol g s Y10 o, es
Fr i L oS g 4ida b ue| 10 als (8 10) dals (¥%)
o3 s Ol b oy e b YAMY +Y/FQ | A9 £ /N0
..,\J:;b:.-\ B
saia Y Do gl e | HDL st e G W) dstle | Bl ai Jis 55,5
W30 e 4 aia s 4> Y LTDCL LAY AT B R VAR VY JINPREEIN Y10 o, Ses
L3O L 9D Sus LS 5y, | 10 als (a5 19) dals Ry (¥F)
Ll ) b pan O3S1 S 1 ¥A0 Y | NV F A
s S )
FoainA Sue 4 gilen o jes | TNF- sl a5 ) dtlde | 090l 14 SoT | ohSen 5 LS
O B¥ oo 4 aia s auds : VYN X5 | VA B JUNPREEIN Yoy
A GO ds L aS 5 g anss als :(,és\i).ul_: S S (*v)

Iy s O3S ST ds s

.h.);‘f‘

Yoo £ Y/

ARTARE VARl

DB (553158 o a3 a5 515 OLES (5398 e Al
paiml —+/\0+ JI—+/A¥+] P=0.005) TNF-a ,lslas

ﬂéj\ﬁ@kﬁﬁj‘ﬁ&é‘&ﬁ?&ﬁ‘}@u
D 6\.&@:\: LH’J)“‘LJ?J ‘TNF-a LSLL«M)A.L C}Ja»- J.l.s\:u

_,
*
-5

VECF 3T/ ool (S ke oSl alone



o el

ol

Tl s Shed LB Sl

e by

o o (12246.977 P=0.005) 3,ls 555 ,lskas
Sl lsline HLil (6,8 g 5 55 suias— 0oL EQQer o ge 3T
> LDL (P=0.122)
TC oldy C}h.w ol gl Ol el S
S 315 0L (65l sm oy ped Ao YY (slaosls fdowi ga 2
P=0.002) TC slne 2ol v ilsp e
55 (mg/dl WMD=-11.287  [-¥/av# _JI -\V/044]
Bl 5 055850 Glyls w5 53 Ol g 5 OB 58
05037 3l oslial LA 6 yled JK2) ds dali oy § 4 s
SSeal & sls Dli s 5 A sy SsKeal 12
o ez (12=68.603 P=0.001) 3,ls 555 ,lsline
Sl lsline HLasl (6,8 e 5 5 suias— 0oL EQger o ga 3T
>4 TC (P=0.083)
TG plewdly 7 sh i3lie 5 (515n Sl i )
S 313 0Lt (3l g o e AlstIte YO (glaosls ko g4 s
P=0.001) TG ,lstas 24l o (ilsp e
55 (WMD=-23.72 mg/dl {-\Y/+¥+ I -YF/F\4]
Sl 5 0598L31 GIls g 5 553 bl g 5 0858
Seslizal L O bylad JK8) s dals 0§ 4 o
S ol Ol gl 5 b )y SSeal 12 04eT
455 (1286.157 (P=0.001) 3,15 5 2 5 jlskime 3 5Kanl
Sl (6,8 s 3y skias-Oli EQQEr OsesT s

SII> s 5 553 bl g 5 085S 55 (WMD=-0.495
(Y 55l JSC0) s dals 05 8 4 o Bl 5 0548051
315 LS gl 5 b gy 1 (5 Swab 1205057 3l olizul L
(12=99.514 (P=0.001) 3,15 355 lsls g Kenl &8
SLasl 6,8 g 349 suasOlis EQer 0 ge3T S i
L 5 TNF-a (P=0.250) (g » ,lskae

ledy Zoaw slie GGl Sl )
OLES (63198 o o5 astluta YO (laosls Jubows 4 5 (HDL
P=0.026) HDL lskian il 3 o (65138 o o5 &5 5l
5 065,5 s (mg/dl WMD=2.740 {8/\OA _JI +/¥Y¥]
05,5 4 o Bl 5 059851 G155 553 Ol 5
555l 12 & 53T Sl oslinal L .(F 55les JSC5) s dals
35133 5 slskine 5 Sl 487 sls Ot gl 5 AS g
-0l Egger o g7 S dons (12=79.223 P=0.001)
HDL (P=0.177) (sl ,; jlsbne jLasl (5,8 g 355 bkias
S

LDL bl = sla s lia 1 (53158 Sl 3 1
S 315 0L (551sn o e AlstIle YO (glaosls Jbows g4 o5
P=0.001) LDL istwe 2ol o (Silsp oy,
5> (mg/dl WMD=-8.795 ([-f/V\A JI —\Y/AV\]
Sl 5 059851 Shyls s 5 53 Ol g 5 OS5
05T 3l ealizal L.(9 5 5leds JS2) ds tali o 5 4 o

Sl o 5ls Ol s 5 b )y SsSKeal 12



Meta Analysis

Model  Study name Statistics for each study Difference in means and 95% C|

Difference  Standard Lower Upper
inmeans  emor  Variance limit  limt Z-Vahe p-Vake

Pena etal 2022 -0.200 0.026 0001 -0351 -0249 -11619 0000
Nambietal 2022 -0.200 0.037 0001 -0273 -0127 -5367 0.000
Habibian et al 2021 0230 0074 0005 -0374 -0086 -3122 0002
Livetal 2017 -0.140 0.051 0003 -0240 -0040 -2745 0006
Ramezani & Akbar, 2017 1110 0.014 0000 -1138 -1082 -7735%9 0000
Vasconcellos et al 2016 -0100 0696 0484 -1464 1264 -0144 0886
Ghorbanian & Ghasemnian, 2016 1410 0.095 0009 -1596 -1224 -14893 0000
Kazemi & Shahrokhi, 2016 -1.0%0 0.097 0009 -1280 -0900 -11220 0.000
Rahmati et al 2016 -0.240 0.025 0001 -0290 -019%0 9414 0000
Kelly etal 2007 0.100 0105 0011 -0107 0307 0849 0342
Random -0495 0176 0031 -0840 -0150 -2814 0005
-400 200 0.00 200 400
Aerobic Exercise Control
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Meta Analysis
Wi
d]\’ Model  Study name Statistics for each study Difference in means and 95% CI
' l Difference  Standard Lower  Upper
3 ' inmeans eror  Variance  limit limt  Z-Valve p-Vale
Y) Safarbeigietal 20242 14400 7372 54249 -0049 28849 1953 0051 —
%‘ Safarbeigietal 2024b 9.400 6363 40489 2071 21871 1477 0140
= Arabmomeni & Abdelish Hamid, 2023 1700 9068 82235 -16074 19474 0187 0851
Y Valipooretal 2022 5320 2855 14860 -2235 12875 1380 0168
%5 Khalitahmasebi et al, 2022 -20380 4551 20714 -38300 -20460 -64SS  0.000 —B
2 Mengetal 20223 3860 4407 19419 -ATT7 12497 0876 0381
ay Mengetal 2022b 3870 4729 22363 13139 5399 -0818 0413
3, Habibian et al, 2021 54% 2540 6450 0512 10468 2162 0031 -
e Ahmadietal 2020 4670 3286 10801 1T 1AM 1421 0155
:{.} Haghshenas, 2020 3080 2590 6709 1997 8157 1189 0234
Valipooretal 20203 4930 6176 38147 7475 17035 0798 0425
9 Valipooretal 2020 b 3880 4305 18531 -4557 12317 0901 0367
N Plavsic etal, 2020 0780 3247 10541 -5583 7143 0240 0810
4\ Mohammadi etal 2019 0870 6111 37344 1107 12847 0142 0887
N Mohammadietal 2019 b 2280 6416 41162 -10295 14855 0355 0722
7 Livetal 2017 6960 3077 9467 0929 12991 2262 0024 —=
A Vasconcellos etal, 2016 -4200 5573 31060 15122 6723 -0754 0451 —E—
3 Ghorbanian & Ghasemnian, 2016 4350 2256 5087 5771 3071 -0599 0549 -t
N Kazemi & Shahrokhi, 2016 1440 1722 2964 1935 4815 0836 0403
’?) Farzanegi etal 2016 680 2038 9227 0936 12844 2268 0023 ——
Ramezani etal 2016 9470 1620 2625 6295 12645 5845 0000 E 3
Rahmatietal 2016 0430 0515 0266 -1440 0580 -0824 0404 [ ]
Goodarzi etal 2015 4000 3122 9745 -2118 10418 1281 0200 -+
Ghorbanian etal 2015 SBH 2029 415 1864 9516 2879 0004 B
Monteiro etal 2015 9500 2361 11297 3002 16178 2853 0004 ——
Random 2740 1233 1521 0323 5158 2222 0026 +
-45.00 -2250 000 2250 4500
Control Aerobic Exercise
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Meta Analysis
Model  Study name Statistics for each study Difference in means and 95% CI
Difference  Standard Lower  Upper
inmeans emor  Varance  limit limit  Z-Valve p-Vake

Safarbeigietal 20242 -36600 16134 260302 -68222 -4978 -2269 0023 ——
Safarbeigietal 2024 b 16400 20543 421997 -56662 23863 0798 0425
Arabmomeni & Abdeliah Hamid, 2023 5840 24950 1221497 74341 62661 -0167 0867
Valipoor etal 2022 12670 B0SS 64879 -28457 M7 1572 OM6
Khalitahmasebi etal 2022 7740 7639 58349 22712 7232 1013 03N
Mengetal 20223 7740 6709 45008 -20889 5409 1154 0249
Mengetal 2022b 15470 7937 62996 -31026 0086 -1949 0051 -
Habibian etal, 2021 -20220 5895 24754 31775 -8665 -32430 0001 -
Ahmadietal 2020 1780 6869 47182 11683 15243 0259 079 _:—
Haghshenas, 2020 -6710 8112 65807 -22610 910 -0827 0408
Valipoor etal, 20203 12960 8326 69330 -30280 2360 1677 0094 —JE—
Valipooretal 2020b 7320 9394 88246 35732 1092 1844 0065 —
Plavsic etal 2020 1210 7400 50408 25426 2706 1579 0114 -
Mohammadietal, 20193 0300 6634 44007 -13302 12702 -0045 0964 :::
Mohammadietal 2019 b 0880 7294 53209 15477 13417  -0121 0904
Livetal 2017 16240 6909 47739 -20782 -2698 -2350 0019 -
Vasconcellos et al 2016 9500 10909 119004 11881 30881 0871 0384 ——
Ghorbanian & Ghasemnian, 2016 6620 10959 120106 -14850 28110 0605 0545 ?—
Kazemi & Shahrokhi, 2016 -2.090 5019 25195 11928 7748 -0416 0677
Farzanegietal 2016 4040 1452 124365 -35997 777 1268 0205 ——
Ramezanietal 2016 79670 17834 3BO61 114625 -44TIS  -4467 0000 ——
Rahmatietal 2016 5640 1252 1567 -8094 -2186 -4505 0000
Goodarzietal 2015 13120 10577 111866  -7.610 233850 1240 0215
Ghorbanian etal 2015 -12.220 1184 125072 34149 9689 1094 0274
Monteiro et al 2015 15660 9407 88495 -24098 2778 1665  0.096

Random 8795 2080 4325 12871 -AT18 -4229 0000 4

-12000 -65.00 000 65.00 120.00
Aerobic Exercise Control
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Meta Analysis
Model  Study name Statistics for each study Difference in means and 95% CI
Difference  Standard Lower  Upper
inmeans emor  Varance  fimit limit  Z-Valve p-Vake

Safarbeigietal 20242 -25790 16325 266509 -S7787 6207 1580  OMd
Safarbeigietal 2024 b -5390 27855 77519 -59985 49205 0193 0847
Arabmomeni & Abdellzh Hamid, 2022 4340 5148 26498 1429 8749 -0260 0795
Valipoor etal 2022 10580 9551 91226 -29300 8140 1108 0268
Khalitahmasebi et al 2022 46220 7339 53862 -30604 -1836 -2210 0027 B
Mengetal 20222 7720 10238 104824 27787 12347 -0754 0451
Mengetal 2022 b 49320 12870 165635 -44545 5905 1501 0433
Habibian et al 2021 -26760 8188  67.051 -42809 10711 -3268  0.001 -
Abhmadietal 2020 40660 9426 88852 -29135 7AIS 1131 0258
Haghshenas, 2020 44390 9611 92378 23228 448 1497 0134
Plavsic etal 2020 4640 BOSS 6480 -20428 11148 -0576 0565
Mohammadi etal 2019 -2580 8687 75464 19606 14446 -0207 0766
Mohammadietal 2019 b 7750 9184 84341 25750 10250 -0844 0399
Liuetal 2017 -22980 9700 94093 -42992 -4968 -2472 0013 B
Vasconcellos etal 2016 35100 11658 135916 12250 57950 30 0003 ——
Ghorbanian & Ghasemnian, 2016 -4620 13578 184374 31233 2993 -0340 0734 _—:—_
Farzanegietal 2016 4470 20048 401905 43763 34823 -0223 0824
Ramezanietal 2016 -90390 19510 2380628 128628 -52152 -4633 0000 ——
Rahmatietal 2016 49160 1021 1043 2161 1759 -18765 0000 |
Goodarzietal 2015 13840 11899 1151 -0482 M6 1163 0245 +EB—
Ghorbanian etal 2015 -22600 12878 165840 -48840 1640 1833 0067 —
Monteiro etal 2015 9190 9960 99198 -287M1 10331 -0922 0356

Random 1287 3220 10371 17599 -4976 -3505 0000 ¢

-15000 7500 000 7500 150.00
Aerobic Exercise Control
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Meta Analysis
Model  Study name Statistics for each study Difference in means and 95% C|
Difference  Standard Lower  Upper
inmeans emor  Varance  limit mit  Z-Vale p-Vale
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