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Abstract:

Tabata training, a distinct form of high-intensity interval training (HIIT) consisting of 20-second high-intensity bouts
followed by 10-second rest intervals, has recently gained increasing attention among Iranian researchers. This narrative
review aimed to comprehensively examine the metabolic and functional effects of the Tabata protocol in Iranian
populations between 2014 and July 2025.

A systematic search was conducted in domestic databases (Maglran, SID, Noormags) and international databases
(PubMed, Scopus) using relevant keywords. Twenty-four studies, including randomized controlled trials, quasi-
experimental designs, and crossover studies, were included. Study populations encompassed women with polycystic
ovary syndrome (PCOS), overweight or obese individuals, team sport and combat athletes, and operational personnel. Due
to substantial heterogeneity in intervention protocols and statistical reporting, meta-analysis was not feasible, and a
narrative synthesis approach was adopted.

Tabata training was associated with reductions in BMI (1.5-3.5%) and BF percentage (2-4%), along with favorable
alterations in lipid profiles, including decreases in TG, LDL, and TC, accompanied by an increase in HDL. In women with
PCOS, improvements in insulin resistance and beneficial changes in adipokine levels were observed. Functionally,
VO, max improved by approximately 4-11%, with additional gains in anaerobic capacity and sprint performance, whereas
results for vertical jump and flexibility were inconsistent. Sand-based Tabata interventions were linked to enhanced
cardiovascular recovery.

Tabata training appears to exert promising metabolic and functional benefits in Iranian populations and may serve as a
time-efficient strategy for managing PCOS and obesity. Nonetheless, the reliability of these findings is constrained by
small sample sizes, short intervention durations, and the concurrent use of supplements or medications. Accordingly,
future long-term randomized controlled trials with rigorous monitoring of diet, sleep, actual training intensity, and
clinically relevant outcomes are warranted.

Keywords: Tabata Training, HIIT, Body Composition, PCOS, VO, max, Cardiometabolic health.

How to Cite: Mirzashaeri, Z., Ghazalian, F., Salehi, S., Azarbayjani, M.A. (2025). Tabata Training and Metabolic—Functional
Outcomes: A Narrative Review of Iranian Studies. Journal of Physiology of Training and Sports Injuries, 3(2):9-19. [Persian].

O O FF Ll ¢ 3559 sl g 1 5035 (55505 508 anlilad


mailto:PTSIJournal@gmail.com
mailto:zanjan.ptsijournal@iau.ir
mailto:phdghazalian@gmail.com

Y G)Lbuf)—r 8)39 VFFIYIYO 2“&)\) @)L’
13-4 ;a0 — 1P+ F (lwsls VEeFIBN o pdy F,b
Sr90 o

Slpl s gpgi aalal (ulg) 590 160 S dos— S gilio sl o BLU &Ly wod

F Sl 3T oo I (llo cpudlis T o Ld15é oLi 8 J g e Ll pme [0

Ol ool el Sl3T oSl cliiizd 5 pole axly ¢ o355 pole 09,5 (3555 3953 5SS Sl )
(gt 8 ) Ol o105 o oodlasl Sl5T o8kl (Blaniond 5 pole axly ¢ 5 )9 pole 09,8 ¢ 2559 (5355 5d il ¥
phdghazalian@gmail.com :Ssg xS oy 0,00
LRl QI (St e (S pole oAl (S 0aSlls (o ped g )59 b 09,5 «n yeS 9 (B9 b Lol Y
Ol Ol oDl ST olStils g3 0 (IS 9l (555 psle 0aSLadls o355 (STslsu b Sl F

ol

b oslite sy collad (slaglh Yo olisS sloas > Jols Vb s b Jls il Sliy a3 sl oy oniarslis 51 (S olsieds BLE ol yo3
CeblEatae (2SS @y i ped 58 Gl el 005 053 |y Sl lRaesh 5l il 4z si e Glale o e pl il Y -
Aoz 5l ilie Slacinezr slp She Al e G Glarea (63, Soe 5 (Sdnlie byl 9 ;o Vb Jesly 5 350000 sladarzme o |2
Shrloldlas 13 39250 valel 5l aaler Jodod S @l e guls; H9,0 (ol Sav ol ool 7)lae (ol e 5 O3 55 ¢y 59480 (STl ol 3l
ol ograz 0l 3o UL Sy ol oS 55 5 0,5 hae ( Slgilie 3l b5yl 5 Yo V0 adss BYE bl oy

L Scopus 4 PubMed wile Jodlys slaoll oizne s NOOrmags 4 SID Maglran Jolis A5l sleoll ;o 00 2l (semins S
oot § alolids abline sla myb 5 o oiands o ol slo slos 1 Lol anlllas YF cggomme 15 i plonil L yo (slmodlsdS 51 ooliceul
OB, 5 (5955 9 soed O350 ¢l b (5598l (sl ol 3l eSS (s Glaesss o j00s 4 Mo (U5 Jolis andllas 090 (slacmez ainds
O] Jolowil b elomil (s lel (233155 50 (S5Reali g ped ke g e e 50 ol 2 yed S STgn 55 S & g Slles
b Sl Julos (Lol by, plyear (ulg) Fiaw g 090

465 b g oo ylid g ol (1Y) oy o3 dey0 5 (IV,0-1,0) Sus ooy bl ials cel e slacoses ;o BLE &by yod
» s JoredS S8 5 GefSgnsnd G2 9 US JsriedS 5 JoilS S80S s nged e a8 655 (RlS ol goid slaasled o
Ao lags S lanlgusl mhaw ;5 Cutte St 5 (gl ) Cunglie (oS 4 i BLU 0 o3 oSS (y (laedS oy 0 M L
G d bgpe Sl a5 (Jo 0 028h Sgae 5 Sy 5 Shlen e Ol ad caalie TNV B Y (Brae (5SS Tas Rl g0 See
g olyen (Sgyem 8 0 Shee 1l g Collas (8 (65Luil L (slanls mhaw (55, BLU (2 pod - 2utls (a8l qullis (s piyBllasil 5 (s3g0s

o e (5l el IS 5 DaeolisS alslae SO lsisay g ool lid (gloassS laanal (65 ,Sles g Sdglie Dl )il Syl slacires ;o LLL @l ol
Slroysd Sz slaaigel pa> ol 35290 Dllllas slacusgaze (o ol b sl arogi BB SeeS (b laesS g 5 Sl
Sl & 5L el sl 0 gl 6 pdyslazel (EalS sl JaSo b gyl 5l lasen solinul 5 Bolai,ed sl b woeclisS
5 beal Sl (il sladely 52 55503 5 (n el ($88lg DAl (Dle heS ¢ 238 5y B8 Gk b De Y5k Bolat ead S
Selgliom 8 slaasli ((Brae (5enST 2 St (b SISy 1o S 1S (29l G o3 BLE (el i g0l 0 BTSg

aalss 2l y9ye 160 Shos— Slplie slasly 5 BLE Sl yad . e o Slml 3T tepali « odlo olid (I 05 «s,6Lal) e s OO Lcus! 0gus
AR NV AF Lol b9 Glacaw] 5 o ped (55090 58 dlidad . Sl ol sla iyl

O O FF Ll ¢ 3559 sl g 1 5035 (55505 508 anlilad


mailto:phdghazalian@gmail.com

aS wlosls oyl gludl 28l wwled anles W, (6l coe &l poss
ST (et Y ) Al i b G s ailyf e a5 ol
Gl s 2lyaiS g d 50 S9ue s S5 (nl dlez 5laisd
ol 9 S JUH 5 5510nST (9l y9dud b lad o slo0); e
s g Ol gl 0 Sl (a8l sl (JoSIge St
t9led Sl ped Soeoli oS sboyed 5l G S5 e ilin e
Sot 9 (2l yaS g 0 Shos 5 Slyme (Rl 1) it s Sud
4 an g SS9 B pa e Wl oo Gelgmn il gam Do j5han § (510 0

Lys 00 Al ams 2al5 1) dgnsl & Coglie 5 0,0 YU 1, cled

Sl a5 e e oLt saly b saigex LU slayg
L B foa sl Sl pod 53 aa 5 obsS sla 1S5 s
O (3l Jlb sl (S (S oo Wl oo S Gloj o> 092
adey) SS9 cnl Sloy @b (nlple b b 655 o slaJUSen
P &S ) oo JoSge slagwl @y W LIS 5
b Blhxl 55 Jae ,0 [NV wog bs e 5 Veb Sliy,es b
5 (0game slal_ab (gl ol (Dl 4 5L5eS) BLE (612!
5 Sl ol ol e 3 b ggie msla s (55, Ol sl 2l S
b jre 5 bzl s sl il 55l oo @il (slos i S Los
b alg e YU ad b ol Sl a3 45 wims se Lis Sloansns
3,0 hylo ol 31 gl o yod Ay (g i g o0ly S ], SIS
A5 aS ol s Gl ) (SlSe slacydgaza by i
Ol il )b g 5 (b paS g (8 5l slag b W
G558 o Ve Al sl asls oy Sl i b Jglas
dls atile p 5 ol (g, BLL / oy o9l ol yed s>
gobe B plro wo s (Bran (e ST de 3 Gl aba l9a
S i mae LA § (n o5 Li8 S50 Glie g SLSY
O35 50 45 993 (Sl (b3l slagSl 4 p2ie Wlgi oo
olyer (ol o bl slag 5l 5 0 Soe Slii b (Jbw
S slacarer o b o Shoe (gl Suanily aalss Lol scans |
INT sl 5 o¥sb sas S Sldllas 4y 5Ls g Cal 390 joi0

9 S5l id Slilo)b s (Malliw saly & (YL e 0525L

o Sl 6550 BLE IS 5 Dol (a0l Sl o SWsilie
oS g )15 B Sl lacires o doaidl ol ax b gl
e Hgie g (g8 (A8l yram & ge b st S Az g i a
el Bly al e Sl asile pla il (559 (o LB s
A g aniin Gras Ohee ST Rle 5o (nyed 5l s S0 Gl
Sog S (rm (Br—ae 635 L e )3 Gl e dE L2
Iy 30,90 Cax—ds b Olo (ol @5, JyuS pae g (el
oeized Y] iles 57 5138 sl il slacSs; olyicas

doddo .
£ ok pd ol 4y Cunglin « Bl auile S glie YIS
S)ly (sagee Dl (S )b (Bgpe— B slags Lo 5 p90
yobar ol o OIS i ol goi Bl Glaany b g oS o
[V] et ao , YO sga lpl jo (YLLS )5 Bl g jsadlal IS
DY el ssalie BB 55 Llsrgs 5 5565 18 &g, Craod g
Slglio—goae P! lgiedy 50 SawnS L loess g 0w
eSS Ny S OMUSNe § 05 o0 Ll (5,9,L o yo L) b

(543 FOW PR Aogi 558 Hebdas windan Suy ol dles

(e gl 55 (359 sleasln gl bl Ble S
YL 035b b SeolisS M e ool plis sl ol 3l Sl codgamme
JSG9, Gai gl ades Ll opl jo )l Slel 8 Caven
Sl o col i T asl Ve fayas collad asl Yo) BLG o o5
A Sy az g5 050 ySa—ianr Sloj 2L Judo @ (Glagds ¥
oS ols s st Medlonn lardlas [V O F] il axs 5
033b Lol il 50l 58 (mg—ano jrboey 4z STULE Sy yos
S s iz 5 el Jsb 50 T Siseists 5 Si—is )
b goslas Sy pod 5 ooy (gl iy pod 4 S T (55150,
Sl gidilage OMSae 10 soge Cae A el YL Lavgie ool
Sl yo3 45 wols Ll 3 mal> 59,0 5 Sllol 3 slaazsly [V
B loatll Sene 5 (% (27 SR )3 gt Sl (ol
@ | BLE Sy bl Cpenl a5 il S50 Splie
Irel s5lo oo

Yo @ad b Sl yed 5l (80 slag—aly (o5l Slate |

Selglie 23U o e b Sinlon 5 (xhwiix
el 6 il slaosl Jobo 50 1,357 (6551 (o il loudais i
AMP & Lles LS 5l Jbé s [AMPY[ATP] Comus il 38!
50355 Jos 5551 535 0 S lsisas 45 555 o (AMPK)
SibwJld 5 SIRTL 5,10 alex 5l (cwsmly Slo s (lojeo
g0 ¢ y970 (| S oo W 1) PGC-1a aile —ugig, (sla 92518
S5 selaaT slame T Ot GRal¥ ¢l oS e 35500 W)
ool podle [¥2 0] 00,5 o Sl Al ae gilag WS eud b
@9l Sla yed ) S Sl BB e 55 e kS 5 ol Sl g
03,5 S ,55 |, p38 MAPK 3 CaMK & die slg (6l yn 0 o0l
35 Ol i (Sialon 5 43S a Jolos PGC-La L a5
S o sl (Dlas 5 83 55l 5 b Sy sl
IS5 gola— )3 wiilgi e Daeoli oS sla JSTgp (> eonlpli

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila



Yy

LSS ail sbaosls b Sldllas g (55950 Yo o ol peé el
Web of PubMed slaolSil ,o bl (goomiuns o e 2l38
ojlganls .o aloxil SID 4 IranDoc (Magiran Scopus .Science
L Iran 4 High-Intensity Interval Training L Tabata ;I .Sy
obs slcusgamas 2504 metabolic L PCOS obesity L ol jon )l !
Eoormo ;0.0 Jlasl YoYO L YNE Slojosl g om oSl g o )18
U Alie S 06,55 3 g0 Bi> 5l g b olulid 3,68, YV
Sledbsl wsals 88 Jdow ojlg g aii o 1) 59,5 slojlas a5 wibe
o addllas >k ola sl Jlo o Banys Jold oad gl 5 |
Sloslaw! pae by oolaiw | calslas Oldi woma sl S5y digel
Otz 9§ 5ol slajlil g (o2 9590 lagat Ll (JoSe
Yo ol ol mls g b S5 08 il o3l b ol o ol gl
Confidence Interval slaygiw cawl ool &I1Y Jgoz ,0 axlllas
polie ol wiloais Bd> Jeu> ,o |2 heterogeneity 4 (95%)
b ool Sefeal Judo 4 aiog coii 3155 Sladllas o
5955 iyl S 5 IbTls a5 5155 sla_asl i g ladlas
LI s on ind el Silate s — a5, 50 4 ol
4 ools g cew Toains &l sloads (sauz0x Confidence Interval
PP<0.05 gkl gl cmo mhaw iloass )l35 alflazx & )50
A a8 F b o acwlbxe JB o lee

VeIV as > A bt Tabata o lustial JS5g, el ST
OLY o (Sids Sl ko olass 09 (aw b o 0 aids ) glast
b yiogh >0 0g Dglhie a2 VWL T n dslos Sos g
ol dame 10 0 yed gl b a1 olaas aol38l assle Sl s
53, )l
Laidl ¥

o905 Ol o3 45 was o Lot o Slalllae 08 2 Lo
1 5B sl 5 i 4am VY B # (glanojly 50 BLG 5 i
Ghé e g om Aol s (53,8des oLl
Ol9 Sgn o 3 WV U Y o Bras ST mSTas lislhasls
Slatunex ;05 olaiBl g (oagas Culiiwl i (5 )loni]
SIS S Galand 9 9 )7 oy el (jsadla ] gl
olss calisee cladllas [¥O FF F) YA YA XY O8] el onss
Loys (o8ly 5le Lo el 5550 Sloj st yed 5551 &S wms oo
Doy 65 ,Sbes Sl yai o Jlie (5l f0il 4 Bls SlgSen 05,5
Jolbas sas colazsl sladSsy, bWy blas st 6l
a5 5,10 g g (galeds (piza Iev] o s PYVPN LY S 2
Jusla bl g SGop 28l o, Sloe slslas 4y (5,135 )L 4> ;0
IV oy O] el e Glles Lo 4 o, 5500

b 3 azss Ll SeSeal a5 wisls plis Slettsns sloyg 50
g O o ilSH8 ca i el Ga by ol Ol el sla JSTg
2 038 IY] a5l oo 000 1) IS (glas S 4z (05 o2
(Bolaid il aass aile S by o cnaS ol
39 s s ) lais g o i) glas YU o]

Tev] ams o pals | mls el a5 conl boosls (s glae>

GBS Ll 5 sl 50 Bas el 0l 5

£, aSL e | UG Sl o5 Sl bl o 8T 5l s,
w3 b oanl slo Sl s b gl 38 slesal,
s ST o 3 b B s glads o asile s il |
(ool Hlid S0 ali 4 Cawd BYL adeiib clbl g cds Lo
(@2l @3 Jold (Gla 0aiiS gase sl pate aiepllss J ;18
S 655 slooygs 5l o 5 (9090 Sundg 5 Sl o5l
Selgliom 8 o Shos 5 Sl s ool @olx 25l 10
I sornyT Slallbe aslg o 0,525, cpl A4S o Jlsio |
sl olazel LB sl ] olSel 5 00, L, 42 35 (slacaogams

Sk p2l,d 1) aadan lale s o cadl (gl el

OB 09, ¥

sl o laibsl sla g, Sl ool b Slatnc—ss 550 01
Elallas o plovl L o Slalllas Julo 5 (55T ¢ bl
SYYBEYNF glalo opm odd it (glosalios 5 slallas
9 Fo:se ( Splie lagasls  BLE ©ud (ool Sl o5 5]
WAL (g2 392 03,5 (w1 Slnl Glaterez 3 1) 63 Ses

@hls b ol Gl GYLS 50 5 (llsz s Jalis pSanses o
St Sy e i bl aile «Sgilie Y
BLL Sy arglis iy ool US55, ol 5 le iogs
T (g az > A o colpn Tagl Ve g apad colld aslive)
oI ol anile lié L agls gla LaSie 51 soliil (50,
Jold aslie gloog,S 05 (e psiio b Jlisy J5 e0mesS 555 93U
Slrog S b oty (sl Slo el G dSSsn b il Conss
Sooals (o coS 5 Jeld (o) p 3550 lagasll ise S
oA (eSSl (ot (ol S SIS da v )) Slgilie
TIMP- NF-kB NLRP3) _JsSlso slaaslis «palpmnil 4 Conglio
i S By b 0 Shee glaasls (st gl TSP-1 2
(8 s «)88) (559 3, Shes g (Gl by—s At (S—ae
g (6 lii] g5 g alitl

O ye05S o dolaians Slllas o Solay b L;Lm@“u)‘])lf s
“5‘9..} 6L®u~.£b9)) 9 Do axllas 0)15 oJ.__M:JJJ Y ES RS 9

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila



Yy

2ol 6,08 5h 6l a5 s o ol beazdly ol [F- Y-
el VL G o3 o> g Deaily (slao 90 4 LS L) e e

S s BLU 5 o (o9l Dl yol (o0 ilSie gl o
S—,78 PCC-la 5 cnppl Al S (oo JLsd 1) g00ie
S 23S TAC 350 e (27 (o S)—mislostd
wile GolS” bl (s je 055 1 5 U505 )95/ 09 gt
J> cme o 5 [YF XY Y2 Y Y- A 0] NF-kB 4 NLRP3
YU e jlad aS oole olas K55, (B 50 Bl 10A Srals
=l zse b D9t 5 i el (Bl el 4 Wlgi
L¥Y 00] s5lo o a1 385 Gl g col il

2 (el 33510 il 50 (GuldS B 1S (el alle g lame
5 Sl Lad 1als b sy slacurez sl ousa af Lo
& Bl oS o S5 el 5 S glin slaasl s sgupr 4 Slel
Oloj 5 Y55 sagysi )l Gl b asle (55, e [YT 007 1
WS (oo olml (s jogllae (Bgse— ol (Ll S SVsk el
oanline GaeolisS (60,5les o axlis o (o S iT Cujo dixjo
[ CINY LUV TG CHC IR E SN | o AR | RUWR PRV
St 27 g e ST (D5 a9l Sl pod 4 S
ol oad 5 ol 5o A wes o lis g S e W
JCRveS B POVSURN RE WA  INCOWR N o R E WP PYUIRDSURIY %
sl oSl plw JLS ) S5e g arapeples SS9 Oloreas 1, BLU
LYol wlos S (8 yme s p 29l Sl yo5

Sl gl a8)S oanol w5 by ped sletzr bl ol
O s VI st Slewz o Jan0s5 Glis)| o BLL (sloJS5g
Seliie g 5 Sdplie Sgrte Sl s coss STyol A alS
5 Ohndy BB Sl yei (b el azdly ol VAl o5 Jld
Slaael pl Cuad I35 (5> sla 18 00 sln kL
WS oo Al 1y (g el

Stz BB LD s, lecasgame (58 walsl ez L
05 SBUL S 0lisS sbaosl (S sS slaaiges o5l 3,18 Sy
oz 5l b3l o5l il 555 5 Sucls as o 5 Cles o gl
SBL 5158 eizmen [TV YA XA APV X ais s bl
hosearl gl @bl wonad b (b 9 S Bl
Sl ptae Sl slalye5 50 Vb o H950 4 5 (oo Sguee
e BLad jsbay | addlhas £5 5 (6 xS Seny) led CoiS
Iy vl ws

ol (6 loline 3gege s piy Blhasl aiile bo as i 5
Ghae—(gras g GNg—JomsS Gl |y ans oo
45 i 00 S g S SYsb (i iS slaS e aiesls
PRSI JUPIN EE JCH FUC RUIRVINCIX P B 5 B PSP SRS
Sl i S 5 S ygpo bl cpl IVY Al aiie s o] (0,5 ol b
2 NS 6l ], aeaidy sbaasl g ol azsl nas
B0 oo lid (g iy SBllasil

loaxsS lgacal doly 5t 55 Selglie jlasy sloCpaex )
«SeanS (b Gl o jaiw 4 e (U5 50 wload )15
ol & Canglia 2alS el atin VY b T GbLL Sl yes
wile bl sloasls (2als 5 i (2als (eiSignal tal3#!
Sl s el b of b [YY O+ 0] s E-selectin 3 NF-xB
Lol ye szl gBal (uyed 68 Jo o Ml 5 (Sl
g ;0 Jhline oS pae (b (nl b aiS o ool 31, Vb ol
Aol guad Gl i a5 wa o oo L—ii ApoB 4 ApoA
Ao ] sses o JuS Sl wh, bolea b 5 oYsb oM lae
e | L UL slaJSse sl ey3s48ls | slls ool o [1#
b 1l (Bman irnST S 3500 (m0gS 55 9L B e
bl (g 5 [ NLRP3 wiile JsSge oledl (slo e sl 5 (355
Sy 29l s 45w e Lo azsly ol [YF A Y]
g oS Jie (JsSge g 1 (59 ,5oe slags, 55— wilgs o
@yl ) Ll Gl e sl Sleidlas sladss sls JaSee
599 308 b g od (208 (Lol Gl yrm o b JoSo j92m0 a5 b )5
9h Jlosl (S 0 o5

el (o po SS9 9 Comez odle £95 4 iy nJoSe 5]
2 &ylolirs 00538l Sl 5 gl cndlily po ilS (Jlis ol
8ly Cusgume |y e Slas Do by ool SowolieS Sl yed
anibe olo JoSe o blis o I¥e] sgs Sila—us (65,0 o,Shae
slagasld p (g0 g SzoS SIS el g (n e (02l
5 J5 dbsy & J o XY Yol wo s sloml el 5 JLbisas!
Salure 10 656 Lhdl—s g (Jsse DI resS )95 oL
JoSo 5 o yed lojed (> lib ecpl b [¥F AAL wsls olacs ols
2,0 53k Coenl (Bas Sujslsn Sle s (Siolos L

09 b DaeolisS Slalllas cgonpd— SInlie slavaly Sl
@7 5 S Ty 0 Gyl Dl 28 @5, S
ROUPSIN LS. SV P A A0 ¢ W o BRI I X SRV PO
YAl 59 ol pon (53,Shos sloasls ann 35 b lags) o oS 5

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila



Y¥

\$ .
. Md)lg Ol ‘sl.bml.z UJ)JWSLQ“;)_‘S ) &JS"‘"?
—Yo~) syComos ;o GLU g wodd p (29bs Wy o OMSTow o,b 50
[N
s (YO G YF) Sl
) | 1 eslal J5 1w R
L bLL Sl o T gl olys e
9
) o 2o
ol bt
» ' asllias «BMI ol HIT
4 yio GLG ¥ sl &1yas 99 o> Wl )8 (39 YexA)
Otk es ,»‘ abn || LRIT G bt Sl BT ot G
o sty ol . Yorx N=11 Bl p &5yl aa5p TGl —AD Sl g S HIIT GLG
T le . q /4.
RER HOURVEIYIC I DRW o s #obess oL Tc " sl s | ol JeSe
i * Iyl R 0 N .
Mol | 1P=0.0001 | x(ast | " o Gl . ol LS A Hosetal | Sl
N 3j948La! . oy f - b o . R
P lans] « ‘:. ‘o ’ Pt " Hot Sl F ol fils gl | Jbonegin |
EPOC . HIIT Rti REvETY [ORUPRTE S| ol i Voodd 09,5 .z 9 o
s 4 Lyl | . estl ouul " k2
Wi aus | P=0.001 | &2 . - posb Sy o “ &LL) Insle SSobel
ol 5 lgud 4o LLu( et &yl 1o o 3 65lse ! ! Lo e o
il 55 o 29 Yo¥eop | lalgyzgailal silgps foo 5ot LG Y.oY¥ Gyl 3k e
HIT . T R
@55 e JaSer GLE) 25 | (s O3990
)Jrs o> * (azin
22
Yem) (Wog 5 Joso
Yy ozl
(aibs Eerryg
Ao
w o oS " s
s aslllao s w Solas 7 el
a/xY¥ 51 (, e . LR
x > ol Ao ) o ol
Yo s y o038 o2 yeit JaSo Lo oo Gt LS
T e INO HIT it b
. - R o Lol
<l oLt aido ol ol ) O s ot N=33 ‘ o2
0 y9ie + LG o aan IV 5t s ,S T = o S 2 BLU ¢ 0
. _ -0 POV LG cadsls N 7 s
Shals — veol | ; 6 BLU oy yod ANO e Ul ol Oy ‘s
o | roseilom i . (p=0.001) | lojeSio ) s <

Sl s adids N30 s »ely e CK 09,5 V) 3 i

4 Cwoglio 4 Ceoglio - a 4 Ceoglio R S CK 90 . ol (0 S|

) 3508 POT N ' o5 GLG 51 _ S +ULE i

; ! oyl gund o o - g GLG & 03,5 . ",

Hod gl ol Ver g 8 o) & ol s | | om e oy b vn o8l
s i F=27.424, - oSl REEN (p=0.004) sly 1o s
Wanolnt p=0.0001 w9 T by (i 9 by " Gt GL b

; ! ¢ ByA ’ . 5l

BsAo siope | PCOS | i | 2BsRo 9579 Ot e, i | e o

Y ‘o 29iioE Xt b 8l b il ‘ "! (Lt S el
. N Slain
Siloxe £ 9ike oo aodle &S
ol - PCOS
aoblas Bev oy ,en=15 Yoo o ligogs e A
& Jilio GLG . .
390, Jys o,ludyo95 F(2,62)=12 Lt -
- 1y Slowws : ) s .
ot n=15 ) (low .:)9601 V%) -T 50 duaglio
. 3 p=0. OFlo " .
39 PP e . provt] R
o A: . s
S L Fx¥~ «€ 9 oM
gty Y axdlao . Sgnt JyiS A FYGLG +,;N=63
" e e s, | A - e A T
9 olinogadl |2 Gl gail B 99 Bolai i oyl 1310 e GLG G s w
& G- 5 oi " GLG J),,.S L ‘5914 21 uuk-l{a G)l.»g'oy
IR . . - g . . - S . - : n= _

o=l F=12.78, da/xY Y sl 5 0593° Sk ' T Je .

TIMP- =0.001 .5 T s o o | ooyl 0F B 5y ’
,5TIMP-2 p % go5T s - . v | [P eesss rews | TR vy |

09,5 TIMP-2: 55 e . P T g caths HpRt P - n=20
F~12.52 © wote g ? - asili Ve ao,lS 365
3ot GLG 52, N 9 el gui o s F(2,62)=1. . Jyis
* | p=0.001 o | rorilow | e TIMP-2 *2¥ o 9, il »
. .. o N J - ) . n=;
A S (3, GLe — o N=30 Yory o b 392,10 S0 p=0.890 (o
tJ s of 5o Mg 3lo Ll geig] (NS)

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila




Yol

Sl e asbye | PCOS & 4 Mo
9965 walko Jeded | (Exp=15, PCOs
395 ol 53515 oty | Ctri=15)
59 b b yo Tl
o35 &I -
s 3,5 o
Codlyo [l O
Jgomo P9k
Do o
W Sl
Jrveyy
99
G/xY 9 r\gi’
o o bLG L6 20k
4 Cuglio g . Ot e Al ;
g + P . anlllas T 7 9
: algmadl ol ) of ,obLG
Sl ” Js e .
F(3,59)=11 Fe~) .TSP-1, 09,5
& Cooglio - o sle -
097, (aaBo o STIMP-3 e
sodsmsl | p=0.0001 Holad o ) A "
* & Cuaglie TR
TSP- i 1581 TIMP-3: X o3N=30 oyl .
£Ig8e S ¢ 3l <l
1/Timp-3 | F(3,59)=20 Mg 3lo & 2 Oelged v
. o 3 ob; )
& S ';:;301 PCOSy | Yerr & 0B
) p=0. (s 5 s
Jrs o
Lis PCOS G@n/x ¥
P9k Fom ot
o cadndo
ool .
Sl il - o A
- - A9 Rl bue
¥ oSyl - . ssw | 7T :
= HDL P onSigual | VOB | S o5 e
i 1581 . ¢ 9 )
ol F=5.90, wiie s | LSyl ain § il s | FE47-708, il <PCOS4 o sy
. o= Lo e g _ . w2l
S p=0.023 ia/xY JLiSans [Caes] 2 GUG 0 o ¢p=0.001 [ called N=30 i -l s ,
sals ; Alsé .. - TGy - " e
el an it et GLG a5 | 148 > o s Sl 9 ol asbe (Exp N i) o B9y
9ON 2 F=7.83, «d S Jg yunls . n=15; L3 -
P \ 036 9 Slowr A& ; Josiuls Tl ctrl dag | oESsesls
WHR p=0.010 s Som o S i-
aids «N=32 NSy . St + n=15) ; 8l obj
@yl s weyd «d S (o 0 ) o
ol wsge bt P PIgke 4 s
o5 lni! a Yory b J s 5l ke
) e SHolas 0 JliSouns Bee PCOS
5 Sal> F=6.05, B YoYY .
p=0.021 Sl
BMI
; 90
S Hlo Sxo
»ob
perryd ,.;Ly 395
aan § _
GLE 2 yo5 wleogS 5o ) os7
@a/xY axdllao o
SN Sy 1 0 b ol yo GLG s
e Poodi | P dolay | e
STy | pis el . 1S JaSa i
14290 55”)'[’ “y oS
) low | < BMItals 9% S5 pagse
X Jldly £s3lg0 o A i
15 Sy Job a8l 9 SN ol
GLG + N=32 b .
RG] Sliys o ol
oels | oioNb Yovf o) e ]
dgusme i 581 (Sl < b
A Jbdly Galeg | 3 olas
g L oyud bt . ) ; R RITY
395 ° <l bl GLU 16 Iy Laas 3
03 Judly . E-selectin: ’ R . g0l 4o LG
(o )98k + i : ol 5 9031 iy “0
. F=134.6, G pao
S N=16 o E- ol 10=0.001 W -5 sl )
GLE ¢ pod P b ogyS Pl anglio ; P=0. - R (0 gk Yy
o593k JERVEN gselectin aiin o5 om o
o 89 LVEDV i § GLG oy o NF-KB NF-kB: - E-selectin
J O3y - = ; 43N=30 | )
Sonte (P=0.003) v rx caad ) sl @) o F=354.3, da/xY [S3) 45 NF-kB 4
sV Jlsgd “T 121 S P=0.025 | ¢y | S gly & 5 b5
317517 of dud> RSy ey Js opy [Chgei )
(P<0.001) el &% 00 +aids | PCOS & N
e -V saxd 9 tsle * (Exp=15 & 3
- 4 RWT Oy £ o o R xp=15, oCoS
Solol A .
o (P=0.042) n=8vs sl s Bev o Ctri=15)
2 (Glom s GRIex -

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila




144

BMIjtals BMI oN=24 | ol A Tl 9 ol OE T Sl Jolge
) n?=0.337, syl P - alice ad n=8 ovy Sl
Sl san & »GLE
o +p=0.004 O3948Ls! Ao ] . (O P E] ouy) oSy 5L
b b - aa/xY ) PR Y L
- cud b GL( wdelyp oo b w Juig
wlpligilesr LG & ] Siled cud
sile» ) n=12 s sl Sl
U Lawgio HIT sl obj 5o
n%=0.379, Js Sbasd
i - 53998051
’ p=0.004 n=12) | verva | A
[ELETY
t
e e HIIT/H )
‘ J;.....S HIT/HIFT SET - &=y axin A ol gl
ol i )
. in &Yl O2y03 ol 1 sVO,max VO,max ¥ o ol HIFT gHIT
o . _ S
’ &yl / N=16 ol b i il 1) 8 dos {P=0.003 Lo Jgsent | oySles
(o Galx¥ § i L a3l
36, 1l oyl o5 S 55 LY cad 3310 3 gt Sloh o> o ':I-‘-";)g ol 9 Slow> Y
iYL GLG & oo e ’ = .
FEENTIEANY oy edo GG JSigy wolds SCBA ] | eS| SCBA xe
ROy Yooye GLG £ 50 T Yy o s P=0.001 asb LS
e Sl s i . o ol 5 Oyl - et oo w »
ERESL + adin n=8 vs * e
boasls G Slowr SHIT i Yorf obitas st
Ceolisiw! Ry Jdrs SHIFT sl
Sgu5 510 Sxo . n=8 = RUSSES o9 !yl
RYSEIGS S S .
Yevy ol g ..
Sgit 09,5 <
el _
aan s il
GLGHIT e Ne40 | aaea G GLU o pod
Ceods voimax | ur et PF L HIT st I taskn Peile | xS oRg
Gl | b | ]S JaSe s gl b il | st
i tas | aaslsl | geeo il s = .
s Syetp Iy s NaC 039 omesSySal | s | | ST oz o33 N=36 | ool | sl
Sy 09, (e o L ¢ .z i .
poslodtisyl |+ el 80 e 9 ledl Gl oljxess | S ":‘-*‘“_5 wobel | ced s | YY
NLRP3 NLRP3 | mg/da | - - ol el Jrax TAC | T/C o » 350 331 A | s rgiad
= ory ) : .
b 8 yus y n=10) N ! slgA aoliyy P 9 J95e9 095
[EN aily Yove s S3lplgA
395 2 Sl
s A Ol S
ha/x¥ oz Ol 30 037
GLG & L 8 GLG (9 05
J5+bLG IR | B e lslas
sNLRP3 > Rty 9> J5 S JORTPERR]
»x>) 59) o N=42 . s )
(ot IncRNA- | ,o9b5 | opN= G| pgiledtiyl 1 ol-HIT < g5 b
- »H19 ¢ lio % tals s A ) 4 N=21 ) .
ot ssd e S alz RETY) sNLRP3 oy e o3 e
- 5+ULG 5 N ) t ol Il “c ;
1y wlellas J3 S 09,5 ey ol s 3 e ol o 2 otk
o $9 $9 P IncRNA- 4 Cengliio HIT ¢ HIT S i ot 31.02T el
ol oyLas o
© Yooo Yorf ,oH19 {p=0.039) (HIT o Y.
o et pomar | ¥ n=12 ; sty
Sl &z ploye 9,55 s s o Jaed i [Caan eoglie
395l 3P oy o
39)le) T oy 9 n=9) - RUSRENTo
Ll 3548 o ol a3Lal gyl
e o )
39
G S Az g & 3 TP <2
‘Q.MOU55 LS)‘JS)L’ LJ LJL)LY 9 [N W) » GSL“’ ;_)Lu).o.: ‘@w B oy o
N . . c. Ao . T Ol s
Ml ylgreay o law dix slag )85l sl SUlss 9 YL ool Sl . el
FUNES o
.. L. P e SIS ANCOVA: ’ S duw abgs! -
Ol «s5lsp Cud )b g sl (oS aly b (lajpS 5 5 lbiu] s oL re | v | 5 T | s
09X O® ¢ ¢ obj e =
e . . e e e . cazin sLDL HDL.
)‘ ‘M LQLQW )é ‘_,’JLQ(J‘ 6Lﬁua>l_~.v 9 wl.a.a._.g‘ 56)L2cml o 3 o DL s sl .
. . . GLe =34
P9 w4 y—h—hﬁ Qb) 9 u)jdﬁLo | ‘5|)L> u‘d..\..o.JL.u sul)LiM: 39 dl.o.> o b LS 3] HIT e R ot il
. Sgsi oSz b ¢l e Yor T
A £ 4 A TV SR PNV ERVEL RPNV /IS SC W Sl A RO, Nl ’ hagls | O G235 3
) i o line N=23
O s ol g andloe o ped Lo YO FF YA YA ol oHIIT
Sls> Jlad
olex

o ol b s e iyl oBly o Shae & ol gl JEL! s ganls
9 LQ:..\.»..».»J 09 )_,‘ OGToD od——ax >l b LgLO:ijMA

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila




A%

G yo &3l 5pp 2 aa ST b (JU gy J5 3 mesS ysS il
o )b e 9 (Jedge

S (S Kot g e S ) e
S 59051 51 xS0 b eloizb-gly s wo by g ols)
IO 04 ime ximwiylyy B Il g (659N g gl
ool G1y1s g b glacares

b 635 iy (Bolad Sudb s o b3, sl p>) .
Sl aplgd CudaS L)l Hgliiods oIl sla JSSg

ABlguls g (e (0g0s Caodw GLolosd] ) (p1 90 g (5 puT g

10548 9 S

a3l olRails ybgaeiile 5115 055 Sloj08 5 ulew 10 B ot g
S (oo 5l QLS ares 5l e g I BBy (938 wly (ool
9 dlore—o 5,500 Gln (g3 ()5 Sbiy et | Heizen
WD oo 10,08 o3 DUl a4y g s o Cules

3Lk olay

3975 gk S seblie SLas aigS s 45 Wl e el Sy

o,las

&lw

[1] Abiri, B., Ramezani Ahmadi, A., Amini, S., et al. (2023).
Prevalence of overweight and obesity among Iranian population:
a systematic review and meta-analysis. J Health Popul Nutr.,
2023;42(1):70. doi:10.1186/541043-023-00476-3.

[2] Al-Mhanna, S.B., Poon, E.T., Franklin, B.A,
Tarnopolsky, M.A., Hawley, J.A., Jakicic, J.M., Stamatakis, E.,
Little, J.P., Pescatello, L.S., Riebe, D., Thompson, W.R.,
Skinner, J.S., Colberg, S.R., Ehrman, J.K., Metsios, G.S., Douda,
H.T., Omar, N., Alghannam, A.F., Batrakoulis, A. (2025).
Comparative effectiveness of high-intensity interval training and
moderate-intensity continuous training on cardiometabolic health
in patients with diabesity: a systematic review and meta-analysis
of randomized controlled trials. Diabetol Metab Syndr., 2025
Aug 13;17(1):331. doi: 10.1186/s13098-025-01909-z. PMID:
40804647; PMCID: PMC12344893.

[3] Andreato, L.V. (2020). High-Intensity Interval Training:
Methodological Considerations for Interpreting Results and
Conducting Research. Trends Endocrinol Metab.,
2020;31(11):812-817. doi: 10.1016/j.tem.2020.08.003.

[4] Anousheh L, Poursoltani P. Comparison of changes in
serum levels of triglycerides, LDL, HDL, and subcutaneous fat
following two methods of high-intensity interval training in
young active women in Tehran. Stud Phys Educ Sport Sci.
2021;6(1):111-128. Available from:
https://www.noormags.ir/view/fa/articlepage/1797142

[5] Baharloo, S., Shakeri, N., Ebrahim, K., Ramezani-
Tehrani, F., Allameh, Z. (2021). The effect of 12 weeks' water-
based Tabata training on insulin resistance, apolipoprotein A, and
apolipoprotein B in obese women with polycystic ovary

5 2lom g w3y GBS S5 @ 5l el S 0 e (g sy
b caearl Sllls &8 wms o plis blis iayl cdl hs
Plse Jol8 5155 5 o0 b JS sl (Hlb 5S5 sla i ged
Lol oS s | oy o 31 aslgs o o JoSlo .ok (555,
S (R0 530 9 g oyl B0 Gy b aS o LS
Lry o) e e o A D ] wes Jleel

25 Soze @ Nlg e (b sl U in el (ol peaba ke s
A 20 4 U SRRV IRTY RS APIRNES

SW o (55w Jlad = GLLTwads yy (o29ld Wl pod
el ylmdil plg g 55l9p Curd b g — (Jego
9 1y oy doe U3yl gl 4w glin 9 Slo H
(oo oMl slaps L

S BLL 5 oy ool Sl o3 a5 wams e Lt saly s ol
Moo 4 s o il a8l ¢ i o3 Sl slo Il Lo
Sfles )l 5 Jlaz  Gladumer o pae sl al K-l o
2 el SIS ) 4 Wb ol Glaiagh lo 1) (35
B Gl Sla Bl 5 Sesinns (Sonl o e il
JUUUREINT Y BRTIRVEE J5 SUC T RC LN PSPPIt S AN A TS
Lyy ] b Sl (B yg (Sb Ry g (seges Coblage o lag]

p Jalb (lad Slool )0 35250 slayoguzme 4 4z 55 L
39S 9 Lo SS9 (S9%enl iaeclisS S (S 55 sladiges
28lpd ool lp ) Slindod Slo s (Joge 5 (I sloosls
e oo ey (2had slaarog 4l
9L Oy i (4 1Y<) Gawasds Ol 31—y o
2L s pd gl p ULL [oa—dy
59 2.9 (S Cnind § by il (6 35 (B 3 9 2l 51
ol 8Lk 9 GowoliaS Lsas Axd anlgd 195
b Pgpe— old g sl s 5,15 L axlllae .

9315 920,555 asilo ad oy (5,19 2 52 9 31 (5 150 00
S35 Ol pd (o Sl (o lido (wiligy (6510 32 2 9
Lt yod AliSee ogad 4 Gl Ho (S

ol Jo Ll (Soal g (SS90 s Fmly o .
o oS | (o ] gL 2 Lo 9 (L (L (1 g < Sbloo
At (3, 559 9 laddl (U alo g oo sCares 5o
) ST g5l 3B I )0 el

o &b 3 JeSo—(n pod Jolai (g 5lwaiage .
WSl (leadlomd Wlus i sl 8lpe Ol 51 g b= 399 Lailg


https://www.noormags.ir/view/fa/articlepage/1797142

AA

[17] Ghasemi, A., Shamsi Dilmaghani, A. (2023).
Comparison of the effect of Pilates exercise and Tabata interval
on physical self-concept and job stress of employee women. J
Motion Behav Sci., 2023;5(4):272-285. Available from:
https://www.jmbs.ir/article_186451 en.html

[18] Gholitabar, S., Dabidi Roshan, V., Fallah, M. (2024).
Effects of Tabata exercise volume and royal jelly
supplementation on NLRP3 inflammasome and IncRNA-H19
expression in obese men. Asian J Sports Med., 2024;15(4):
€151873. doi:10.5812/asjsm-151873

[19] Javani, M., Saghebjoo, M., Mohebbi, H., Mohammadnia
Ahmadi, M. (2020). The acute effect of two types of high-
intensity interval exercise with the same energy expenditure on
substrate oxidation, appetite, and exercise enjoyment in
overweight or obese men. J Appl Exerc Physiol,
2020;16(32):115-133. doi:10.22080/jaep.2020.19417.1967

[20] Khodadadi, H., Rajabi, H., Attarzadeh, S.R., Abbasian,
S. (2014). The effect of high-intensity interval training (HIIT)
and Pilates on levels of irisin and insulin resistance in overweight
women. Iran J Endocrinol Metab., 2014;16(3):190-196.
Auvailable from: http://ijem.sbmu.ac.ir/article-1-1709-en.html

[21] Mahatme, S.K.V., Kumar, N., Rao, V., Kovela, R.K.,
Sinha, M.K. (2022). Impact of high-intensity interval training on
cardio-metabolic health outcomes and mitochondrial function in
older adults: areview. Med Pharm Rep. 2022 Apr;95(2):115-130.
doi: 10.15386/mpr-2201. Epub 2022 Apr 28. PMID: 35721039;
PMCID: PMC9176307.

[22] Mohamadi Bazneshin, H., Damirchi, A., Arazi, H.
(2023). Comparison of the effect of Tabata training on soft and
hard surfaces on left ventricular structure and function and some
physical fitness factors in elite beach soccer players. J Sport
Exerc Physiol. 2023;16(2):94-104. doi:10.52547/joeppa.16.2.94

[23] Mosaffa, N., Abedi, B., Saremi, A. (2023). The effect of
a period of Tabata training in water and metformin consumption
on E-selectin and NF-kB in obese women with PCOS. Razi J
Med Sci., 2023;30(3):119-128. Available from:
https://rjms.iums.ac.ir/browse.php?a_id=7539&sid=1&slc_lang
=en

[24] Najafipour, H., Bagheri, M., Saberi, S., et al. (2021).
Epidemiological update on prevalence and incidence of
overweight and obesity in adults in southeastern Iran: findings
from the Kerman CAD Risk Factors Study (KERCADRS). East
Mediterr Health J., 2021;27(9):874-83.
doi:10.26719/emhj.21.032.

[25] Nameni, F., Abbasabadi, S.S. (2021). Comparison of
effect of piperine and capsaicin with Tabata exercise on changes
in serum nitric oxide and creatine kinase of Kung Fu boys. J
Shahid Sadoughi Univ Med Sci Yazd., 2021;29(3):3566-3577.
doi:10.18502/ssu. v29i3.6201

[26] Noorbakhsh, S., Roshan, V.D. (2023). Influence of 8
weeks of Tabata high-intensity interval training and
nanocurcumin  supplementation on inflammation  and
cardiorespiratory health among overweight elderly women. Prev

Nutr Food Sci., 2023;28(3):224-234.
doi:10.3746/pnf.2023.28.3.224. PMID:37842247, PMCID:
PMC10567597

[27] Piralaiy, E., Nikoukheslat, S.D., Saeidy, K. (2023). The
effects of high-intensity interval training using Tabata protocol
on the physical fitness of teenage wrestlers. Sport Sci Health
Res., 2023;15(2):171-180. doi:10.22059/sshr.2024.368648.1110

[28] Poon, E.T., Li, H.Y., Little, J.P., Wong, S.H., Ho, R.S.
(2024). Efficacy of interval training in improving body

syndrome. Razi J Med Sci., 2021;28(5):11-20. Available from:
http://rjms.iums.ac.ir/article-1-6485-en.html

[6] Baharloo, S., Shakeri, N., Ebrahim, K., Ramezani-
Tehrani, F., Allameh, Z. (2022). The effect of Tabata exercise in
water on some cardiovascular risk factors, leptin, and adiponectin
in obese women with polycystic ovary syndrome. Razi J Med
Sci., 2022;28(12):259-270. Available from:
http:/rjms.iums.ac.ir/article-1-5986-en.pdf

[7] Barros, E.S., Junior, L.H.C., Cavalcante, P.A.M., Barreto,
P.R., Margal, I.R., Coswig, V.S, et al. (2024). Effects of high-
intensity interval training on blood pressure levels in
hypertensive patients: a systematic review and meta-analysis of
randomized clinical trials. Life (Basel)., 2024;14(12):1661.
d0i:10.3390/1ife14121661.

[8] Batterson, P.M., McGowan, E.M., Stierwalt, H.D., et al.
(1985). Two weeks of high-intensity interval training increases
skeletal muscle mitochondrial respiration via complex-specific
remodeling in sedentary humans. J Appl Physiol, (1985). 2023
Feb 1;134(2):339-355. doi:10.1152/japplphysiol.00467.2022.

[9] Bressel, E., Wing, J.E., Miller, A.l., Dolny, D.G. (2014).
High-Intensity Interval Training on an Aquatic Treadmill in
Adults with Osteoarthritis: Effect on Pain, Balance, Function,
and Mobility. J Strength Cond Res., 2014 Aug;28(8):2186-2195.
doi:10.1519/JSC.0000000000000530.

[10] Bunes-Nass, H., Kvel, L.A.H., Nilsson, B.B.,
Heywood, S., Heiberg, K.E. (2023). Aquatic high-intensity
interval training (HIIT) may be similarly effective to land-based
HIIT in improving exercise capacity in people with chronic
conditions: a systematic review and meta-analysis. BMJ Open
Sport Exerc Med., 2023 Nov 14;9(4): e001639.
doi:10.1136/bmjsem-2023-001639.

[11] Cetolin, T., Teixeira, A.S., da Silva, J.F., Haupenthal,
A., Nakamura, F.Y., Castagna, C., Guglielmo, L.G.A. (2021).
High-Intensity Intermittent Exercise Performed on the Sand
Induces Higher Internal Load Demands in Soccer Players. Front
Psychol., 2021 Jul 30;12:713106.
doi:10.3389/fpsyg.2021.713106.

[12] Dehghani, A., Molani-Gol, R., Mohammadi-Narab, M.,
et al. (2024). The prevalence of obesity and overweight among
Iranian population: an umbrella systematic review and meta-
analysis. BMC Public Health., 2024;24(1):2086.
doi:10.1186/s12889-024-20860-8.

[13] Fatehian, M., Talebi-Baram, F., Eftekhari-Gheini, E.
(2022). Effect of Tabata training on body composition and
aerobic capacity in overweight women. In: Proceedings of the
First National Conference on Applied Physical Education and
Sport Sciences; 2022; Tehran, Iran. [Persian].

[14] Frontiers in Endocrinology. A comparative analysis of
energy expenditure and substrate oxidation between Tabata,
HIIT, and MICT in overweight/obese male college students.
Front  Endocrinol (Lausanne). 2024, 15:1323093.
d0i:10.3389/fend0.2024.1323093.

[15] Furrer, R., Hawley, J.A., Handschin, C. (2023). The
molecular athlete: exercise physiology from mechanisms to
medals.  Physiol  Rev., 2023  Jul;103(3):1693-1787.
doi:10.1152/physrev.00017.2022.

[16] Garcia-Hermoso, A., Ramirez-Vélez, R., I1zquierdo, M.
(2024). The efficacy of interval training in improving body
composition and cardiometabolic health: an umbrella review.
Sports Med., 2024;54(7):1223-1245. doi:10.1007/s40279-024-
02070-9.



http://rjms.iums.ac.ir/article-1-6485-en.html
http://rjms.iums.ac.ir/article-1-5986-en.pdf
https://www.jmbs.ir/article_186451_en.html
http://ijem.sbmu.ac.ir/article-1-1709-en.html
https://rjms.iums.ac.ir/browse.php?a_id=7539&sid=1&slc_lang=en
https://rjms.iums.ac.ir/browse.php?a_id=7539&sid=1&slc_lang=en

19

composition and adiposity in apparently healthy adults: an
umbrella  review with  meta-analysis.  Sports  Med.,
2024;54(11):2817-40. doi:10.1007/s40279-024-02070-9.

[29] Ramos, J.S., Dalleck, L.C., Tjonna, A.E., Beetham,
K.S., Coombes, J.S. (2024). High-intensity interval training and
cardiorespiratory fitness in adults: a systematic review and meta-
analysis. Scand J Med Sci Sports. 2024;34(5): el4652.
d0i:10.1111/sms.14652.

[30] Rostamzadeh, N., Salimi, F. (2024). The effect of six
weeks of selected Tabata training with creatine supplementation
on body composition and some physical fitness variables in
female volleyball players. Res Exerc Nutr., 2024;3(1):47-58.
Auvailable from: https://www.magiran.com/p2823382

[31] Sabzevari Rad, R., Omidi, H., Alipour, M. (2024). The
effect of Tabata training with and without cinnamon
supplementation on body composition, lipid profile, and physical
performance in overweight and obese soldiers. J Neyshabur Univ
Med Sci., 2024;12(1):78-94. Available from:
https://www.magiran.com/p2872692

[32] Sari-Sarraf, V., Amirsasan, R., Faraji, M. (2024). The
effect of six weeks of wrestling-specific Tabata training on total
antioxidant responses, testosterone to cortisol ratio, and salivary
IgA in male freestyle wrestlers. Sport Biosci., 2024;16(3):55-68.
doi:10.22059/JSB.2024.379915.1642

[33] Seraji, A., Ahmadizad, S., Cornell, D. (2024). The
effects of 8 weeks of high-intensity interval training and high-
intensity functional training on physical performance and volume
of firefighters’ self-contained breathing apparatus. J Sport Exerc
Physiol., 2024;17(2):95-108.
doi:10.48308/joeppa.2024.235532.1242

[34] Tabata, I., Ogita, F., Miyachi, M., Shibayama, H. (2024).
Tabata training increases VO,max and anaerobic capacity:
effects of 6-12 week protocols. J Exerc Sci Fit., 2024;22(3):155-
164. doi: 10.1016/j.jesf.2024.07.004.

[35] Tabata, I. (2024). Tabata training: one of the most
energetically effective high-intensity interval training protocols.
Educ Health (Abingdon)., 2024;29(2):4001.
d0i:10.18865/ed.29.2.4001.

[36] Wahl, P., Bloch, W., Proschinger, S. (2022). The
molecular signature of high-intensity training in the human body.
Int J Sports Med., 2022 Mar;43(3):195-205. doi:10.1055/a-
1551-9294.

[37] Xu, G., Li, Q., Yang, Q., Yu, H. (2025). The effect of
high-intensity interval training on health-related outcomes in
obese adolescents: a systematic review and meta-analysis. Front
Physiol., 2025;16:1609818. doi:10.3389/fphys.2025.1609818.

[38] Yaghoubi, M.S., Abedi, B., Saremi, A. (2023). Effect of
a Tabata exercise session in water on TSP-1 and TIMP-3 and
insulin resistance in obese women with PCOS. Razi J Med Sci.,
2023;30(5):182-191. Available from:
http://rjms.iums.ac.ir/article-1-8236-en.html

[39] Yaghoubi, M.S., Abedi, B., Saremi, A. (2021). The
effect of Tabata exercise in water and metformin use on
endostatin and TIMP2 in obese women with polycystic ovary
syndrome. Razi J Med Sci., 2021;28(4):84-94. Available from:
http://rjms.iums.ac.ir/article-1-6449-en.html

[40] Zamani, R., Ghazaleh, L., Sharifi, F. (2023). The effect
of six weeks Tabata training on physical fitness and body
composition of female basketball players. J Appl Exerc Physiol.,
2023;19(37):15-27. doi:10.22080/jaep.2024.26160.2163.
Available from: https://asp.journals.umz.ac.ir/article_4882.html

DY VF ¥ Ll s )5 sloml 5 (0005 (5550528 aslila


https://www.magiran.com/p2823382
https://www.magiran.com/p2872692
http://rjms.iums.ac.ir/article-1-8236-en.html
http://rjms.iums.ac.ir/article-1-6449-en.html
https://asp.journals.umz.ac.ir/article_4882.html

