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Extended Abstgact

Background and Purpose

Beetroot juice (BRJ) Is rich tndietary nitrates (NOs") and has gained popularity for its potential
ergogenigsproperties, Nitrates are converted to nitric oxide (NO) in the body, which enhances blood
flow, oxygen“delivery, and mitochondrial efficiency, potentially improving exercise performance.
While, BRJ has, beefisextensively studied for its effects on aerobic performance, its impact on
anaerobic performance——characterized by short-duration, high-intensity activities—remains less
understood:

Anaerobic pekbq‘nance metrics, such as peak power, minimum power, mean anaerobic power, and
fatigue ‘index, are critical for athletes in sports requiring explosive strength and speed. Despite the
growing interest in BRJ as a performance-enhancing supplement, there has been no systematic
evaluation of its,acute effects on anaerobic performance in trained individuals.

This study aims to systematically review and meta-analyze the existing literature to determine
whether acute BRJ supplementation influences anaerobic performance indicators in trained
subjects.

Materials and Methods
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This research adhered to the PRISMA guidelines for systematic reviews and meta-analyses.
Relevant articles in English and Persian were retrieved from databases including PubMed, Web of
Science, Google Scholar, SID, and Magiran, up to September Y« Y £,
Eligibility criteria

V. Studies involving trained individuals.

Y. Use of cross-over designs.

Y. Reporting of anaerobic performance metrics (e.g., peak power,iminimum power, mean

anaerobic power, fatigue index).

Data Extraction

e Sample demographics (age, gender, BMI).

o Type and dosage of BRJ supplementation. \

e Anaerobic performance outcomes.
Meta-Analytical Approach
A random-effects model was used to calculate standardized mean diﬁé&gces (SMD) and d¢7
confidence intervals (CIs).

o Heterogeneity was assessed using the |2 statistic.

e Publication bias was evaluated through funnel plotsandhEgger’s test.

Results \

A total of V) studies involving Y ¢+ participants (¢Y wome}b@nd 4A%mien) met the inclusion criteria.
The average age of participants ranged from Y +,%to Y+,AT years,"and BMI ranged from Y+,¢) to
YE,YY,

Supplement Characteristics

A total of VY studies were includedinithe present meta-analysis. Among them, Hassanpour et al.
investigated both Y+ mL and Y& mL"doses of beetroot juice; Hashemifard et al. examined a Y+ *
mL dose; and Congeriet al. assessediasingleidose of beetroot juice powder. Seven studies evaluated
a v+ mL dose of beetroot, juic. Tatliei'and Cakmakci administered beetroot supplementation at a
dose of Y grams per kilogram of body weight, and Baumann examined beetroot juice in volumes
ranging from YYauto Yee,mL.

Timing of the Final ‘Supplement Dose

In the present meta-analysiS; five studies administered the supplement dose three hours prior to the
experimental _pretocolywhile three studies administered it two hours before the protocol.
Additionally, Hashemi Fard et al. administered the dose ), hours before the experimental protocol;
Tatlici etal., “Rhours before; and Baumann et al., between Y,° to ¥ hours prior to the experimental
procedure,

Key Results
). PeakiPower: [SMD = -+,V+4 (-=+,YY t0 +,))), P = «.¥¥], I'=YY.V. ¥ P=2 Y
Y. Minimum Power: [SMD =-+,) Y+ (-+,¥Y to -+,+A)], P = +.Yo |'=+,++ P=+,0Y
Y. Mean Anaerobic Power: [SMD = -+,VY¢ (-+,Y+ to -+,+Y), P=+,)¥], I'=Y,4YY P=. ¢,
¢, Fatigue Index: [SMD = -+.)+0 (-+.£1 to -+.Ye), P=+ 0], I'=0¥ AV P=+ vt
[~}
Subgroup Analyses
e Timing and Dosage: Variations in BRJ consumption timing and dosage did not influence
outcomes.
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o Standardized Tests: Consistent results were observed across studies using standardized tests
like the Wingate Anaerobic Test (WANT) and Running-Based Anaerobic Sprint Test
(RAST).

Heterogeneity and Publication Bias
e Heterogeneity was moderate to high (1> = ¢o-107),
o Funnel plots and Egger's test indicated no significant publication bias.

Conclusions

The findings suggest that acute BRJ supplementation does nat significantly enhance
anaerobic performance in trained individuals. While BRJpis rich T nitrates, which are
known to improve blood flow and oxygen delivery, these effeets may,not translate to short-
duration, high-intensity activities that rely primarily on anaerobicienergy,systems.

Potential Explanations

V. Duration of Activity: Anaerobic performance relies on_immediate energy, sources (e.g., ATP-
PCr and glycolytic systems), which may not benefit, significantly from increased NO
availability.

Y. Timing of Supplementation: Acute BRJ consumption may\Qt provide sufficient time for nitrate
conversion to NO and subsequent physiological effect

Y. Training Status: Trained individuals may already have optimized physiological adaptations,
limiting the ergogenic potential of BRJ.

Contrast with Aerobic Performanee

Unlike aerobic performance, which benefits ffom enhanced oxygen utilization and mitochondrial

efficiency, anaerobic performance is less, dependent on these mechanisms. This may explain the

lack of significant effects observed ig,this'study.

Limitations

V. Moderate Heterogeneity: Variability, in study designs, BRJ dosages, and participant
characteristics mayshave influenced results.

Y. Small Sample SizejThe limited number of studies and participants may reduce the
generalizability of findings.

¥. Lack of Chronic Supplementation Data: The review focused on acute effects, leaving the
potential bengfits of chronic BRJ supplementation unexplored.

¢, 'Keywaords: beetroot Juice, dietary nitrates, anaerobic performance, peak power, fatigue
index, trained individuals

Recommendations for Future Research

Y. Chronic™ Supplementation: Investigate the effects of prolonged BRJ use on anaerobic
performance.

Y. Dosage Optimization: Explore varying dosages and timing regimens to identify potential
ergogenic benefits.

Y. Mechanistic Studies: Examine the physiological mechanisms underlying BRJ's effects on
anaerobic energy systems.

Sport Physiology, Volume Y2, No 1+, Y+ Y¢
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Practical Implications:

o Athletes and coaches should consider the specific demands of their sport when evaluating the
potential benefits of BRJ supplementation.

o For sports requiring explosive strength and speed, alternative supplementation strategies may be
more effective.

Article message

The findings of the present study indicate that acute beetroot supplementation‘cannot be considered
a definitive strategy for enhancing anaerobic performance in trained individuals. Therefore, it is
suggested that although trained individuals who are eager to benefit from the remarkable effects and
therapeutic properties of beetroot—and athletes and coaches whe, intline with the International
Olympic Committee's position, seek to observe improvements in anaerobic, performance and its
related indices—may be interested in its use, the current evidence does not support the efficacy of
acute supplementation in this population. It is likely that short-term or_chronic supplementation
protocols, administered over longer durations or at higher doses, may be, required to achieve
meaningful effects.
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Model  Study name Statistics for each study Std diff in means and 95%Cl
Std diff ~ Standard Lower Upper
in means error Variance  limit limit  Z-Value p-Value
Hassanpour et al. 2022 A 0.018 0.447 0200 -0.859 0895 0040 0968
Hassanpour etal. 2022B  -0.097 0.501 0251 -1.080 088 -0.194 0846
Hashemi fard et al. 2022 -1.112 0.402 0162 -1.901 -0.324 -2.765  0.006
Cuenca et al. 2018 -0.245 0.262 0.069 -0.759 0268 -0936 0349
Dominguez et al. 2016 -0.348 0.266 0071 -0869 0174 -1.307 0191
Jodra et al. 2020 -0.450 0.271 0073 -0981 0081 -1.661  0.097
Martin et al. 2014 -0.027 0.250 0.063 -0517 0463 -0.108 0914
Conger et al. 2021 A 0.094 0.379 0143 -0648 0837 0248 0804
Conger et al. 2021 B 0.019 0.378 0143 -0722 0760 0.049 0961
Smith et al. 2019 0.453 0.303 0.092 -0.141 1048 1.496 0.135
Tatlici & Cakmakci. 2019 0.604 0.384 0148 -0150 1357 1570 0116 —
Baumann et al. 2021 -0.097 0.236 0056 -0.560 0.366 -0.411  0.681
Random -0.109 0.113 0.013 -0.330 0112 -0.963 0.336
-2.00 -1.00 0.00 1.00 2.00
Beetroot Placebo
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Figure - Forrest plot diagram. The effect of red beet juice supplement consumption on maximal strength in
trained people and athletes
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Model  Study name Statistics for each study Std diff in means and 95%Cl
Std diff ~ Standard Lower  Upper

inmeans  error  Variance limit  limit ZValue p-Value

Hassanpour etal. 2022A  -0.001 0.447 0200 -0.878 0875 -0.003 0997
Hassanpour etal. 2022B  -0.001 0.500 0250 -0981 0979 -0002 0999
Hashemifard etal. 2022 -0.737 0.357 0127 -1436 -0.038 -2067 0039 - -.—
Cuenca et al. 2018 -0.278 0.263 0069 -0.794 0238 -1056 0291
Dominguez et al. 2016 -0.082 0.259 0067 -0589 0425 -0318 0751
Jodra et al. 2020 -0.234 0.262 0068 -0.747 0279 -08% 0371 —.- —
Conger etal. 2021 A -0.321 0.388 0150 -1081 0438 -0.829 0407 .
Conger et al. 2021 B 0.176 0.381 0145 -0570 0923 0463 0643 e -.—
Baumann et al. 2021 0.253 0.239 0057 0216 0722 1057 0291 —+—
Random -0.120 0.104 0011 -0.324 008 -1145 0252 q
-2.00 -1.00 0.00 1.00 2.00
Beetroot Placebo

Meta Analysis
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Figure v- Forrest plot diagram. The effect of red beet juiﬁp ment consumption on minimum
power in trained peoplé and athletes
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Model  Study name Statistics for each study Std diff in means and 95%Cl
Std diff ~ Standard Lower Upper
in means error Variance  limit limit ~ Z-Value p-Value
Hassanpour etal. 2022 A -0.016 0.447 0200 -0.893 0.860 -0.037 0.971
Hassanpour etal. 2022B  -0.051 0.500 0250 -1.031 0930 -0.101 0.919
Hashemi fard et al. 2022 -1.062 0.395 0.156 -1.837 -0.287 -2.685 0.007
Cuenca et al. 2018 -0.261 0.263 0.069 -0.776 0254 -0.994 0.320
Dominguez et al. 2016 -0.345 0.266 0.071 -0.866 0.176 -1.297 0.195
Dumar et al. 2021 -0.608 0.344 0.118 -1.283 0.067 -1.767 0.077 -
Jodra et al. 2020 -0.139 0.259 0.067 -0.647 0370 -0.535 0.593
Martin et al. 2014 -0.027 0.250 0063 -0517 0463 -0.108 0.914
Conger et al. 2021 A -0.040 0.378 0143 -0781 0701 -0.106 0.916
Conger et al. 2021 B 0.009 0.378 0143 -0732 0750 0.024 0.981
Smith et al. 2019 0.284 0.294 0.087 -0.293 0.861 0.965 0.334
Tatlici & Cakmakei. 2019 0.281 0.360 0.130 -0.426 0.987 0.779 0.436
Baumann et al. 2021 0.015 0.236 0.056 -0.447 0477 0.063 0.950
Random -0.134 0.088 0.008 -0.307 0.039 -1514 0.130
-2.00 -1.00 0.00 1.00 2.00
Beetroot Placebo

50855 oy poi 31,81 30 (3laR e (3195 (rSilun p3 0,8 i Ol JoSo a%ﬁ}Forrest Plot) el o )8 jloges —F JSio
BLSERY
Figure f- Forrest plot diagram The effect of red beet juice supplement consumption on average
anaerabicypower in trained andiathletic people

(F1) s oL
o> an Ll olixe posd o o Sygaia> Ol JoSh Brae a5 ol lid adlas ¥V glacsls Lo g ayjos
1" ogesT 51 oolitwl b (Y0 J55) 09 cod H8Eyg o 00,5 (pped ol,8l s [SMD=—-/\ 0 (-/v0 JI -+ /8) P=-107]
ol Ll (6 puF s (g0 lpace G=OV/A- Y P=-[oF) Coul jloline SeKenl a5 ols ylis bt § ol (s, (S55els
s (S a3l IR JaSe Brae b (6lp jbliee il (655w 3905 sumsglas (Egger)

\ (P=+/5%)

3 SRl I LT LS 5 05 ol s (e 390 25T (bl alllae ¥ 09,5 15 Ll
53,9 88,5 pped 88l s [SMD=--/\ Vs -/0F JI -1 P=-/03] Kiws Ladls Joline judd o (359
P=1F) el Jlas Se5enl a5 ol ylid gl g ob cwyp Soxedl 1T gesl 5l eolarul b (Y JS5) Sgi sod
0,8y b LeSe B yan a5 ols lis (Bpae 590 op 3] bl addllae ¥ og 5 5 Ll s ogdleas (I=FV/PVA
S5l s [SMD=res (-/1) 1+ /2+) P=oirY] (s (asls oline pusd coms gy 5 e el YO L Y /0
SisSanl o BGLE 5 b ey sKanl 17 (gl 31 eolisial L (Y JS) 095 a5 1055 5 09,5 el
=00+ P=+/+q) Cancs lolins

ua}LuJ )L)L..uo f‘...su [ETew) u..iua Q5"°)‘ )‘ odlawl aS” slo L)L“"’ u.».iuj ujﬁ)‘ U’“"L"‘)‘)" aJlas Y 05;)") J...l.?u C.:Lu

S350l 1 yg03T 51 oolinl b ogd cos HIK5,5 5 00,5 0 yo3 0,8 1o [SMD=-+/\ -V (-\Y JI-+/v2) P=+/f7]  Scws
aslllas ¥ 05,5 55 Judow gl ogdledy (1= /v ) Pov/AA) Concs jloline SeSanl a5 ols (jlis bt § o cwyp

FY o ylosds V7 090 NFeY lewol ¢ 22))9 6599 38 aoliliad



oarle Jolire st cow Gl el 5l s eolatwl aS sly lid Gl eel 5l e eolawl elwl

1™ gmy] 51 ooliiul b wogd o HI55,0 5 03,8 Cnyed oLdl jo [SMD=—-/\¥# (-5A I —-12A) P=-ivy]  Siws
AT=VEIYAR P=-/- ) Gl Jloline (S5%0ali a5 ols yLas bl g ol oy ool

Model  Study name Statistics for each study Std diff in means and 95%Cl
Std diff ~ Standard Lower Upper
inmeans  error  Variance limit  limit  Z-Value p-Value
Hassanpour etal. 2022A  0.000 0.447 0200 -0.877 0877 0000 1.000
Hassanpour etal. 20228 0.000 0500 0250 -0.980 0980 0000  1.000
Hashemi fard et al. 2022 -1212 0.425 0181 -2105 -0438 -2990 0.003 +
Cuenca et al. 2018 0.000 0258 0067 -0506 0506 0000 1.000
Dominguez et al. 2016 -0.168 0.260 0068 -0.678 0342 -0.646 0518
Smith et al. 2019 0.608 0.314 0099 -0.008 1224 1935 0.053
Baumann et al. 2021 -0.146 0237 0056 -0610 0318 -0616 0538
Random -0.105 0.181 0033 -0461 0250 -0.580 0.562
-2.50 -1.25 0.00 125 2.50
Beetroot Placebo

908,50y yo3 O3l 4o S Ll joyd yasike ol JeSHIes pao ,",sis’v.(Forrest PlOt) ey o )b jlog0 -0 S5
BLSIST
Figure &- Forrest plot diagram. The'effect of red'beet juice supplement consumption on fatigue index in
trained people and athletes

S 5 4 g Sy

358 S3lsme o M SBGARLL 5 iy SfeSe ol s b as alo Juloilb 5 aiepllss (9,0 San
Abeos silon o SREN B LD 3 4255 )0 Dl o o Gl jole e @l og 00,5 n e
i 995 LS ol Sl s i tad el £ Slandr ST g ol Sjge @ 03 juia O JeSe alSlae
Dolai o BBl 90 §J\~ SR, (S (s 5 silsae Oy (el @i g5 aiiion Glg5 ol
el et o0 i a8 o 5 (Lol (g lolire 4y ol D jge 4 jaise Ol Grae booal 5SS Gla e ll o
LS Ji\‘“ 358 iz ol JoSe a5 ol (i i Sy (el 5 (Bras 550 (nsP T 09,5 05 90 ool
Dydieed e Silgro Ol slapaly o (S8 pdey

@ a5 G 4 Cond 63,8hes slalas ;0 ilos S (nyed Silsrn Dyge 4 a5 SIHES 5 el oal DL
S SS9 BB Gr Doge 4 (> 0es Sy el 4 dzgi b g aites Sglite iled S 0 o5 (S5l92 )
i ol ez ke coly pwitas b g el (NOTT) @l s Jpamme S5 caiiS (oo cold, Wb 508 b (sla g 50
b oole S lsiear BRY) jasiz aty) ST(VY) 0l aless 51 13 025, )0 ilniS sl (sllae yaie il oo
abai g oads aSlis 093 Sdme Oyt ol ClE § ) | edld Colls o 4 o 85 L LS 5l ends 3riue

V. Bioavailability

SY 0 ylos IF 0,93 IF¥ ylonli ¢ o)y &5olen b dolidind



Ved G5l 3 NNas GBSy paide o JoSe sl e 53
Lt ol gl 5 (Fe) sl 0351 o] SKigsS ] o5l Sl 5l s drgi b Lo LoSie 350 y0 | lalllas o SVlie gl
IR 53 Silsns o Shes iz O JoSe olo Gran cilie slojes b () Ken 5 sy o Sligi s
Wl IS5 4y jusie O 5l Zd dee VEe 9 Ve slajen a5 0l ol 4 e Loyl gy o 30,5 w1y 00,5 (52 0
Gz 4l (plplo (V) S S50 03,5 (yed Sl 3 (St (a3 lh 5 oy (eSSl aineS Ol dindn Oy 2
Sl ol p yaziz Spae pil Gua b o) Ken g \&5‘5 Jelo T2 L) e 3 w?‘! > gl s b e
2 F95 Ol el b 5510 50 4855550 Seuty gk joiaz JeSe 45 0l ) Loas b o9l

aS am oo Gl YU cal b sSlas g ol caolidl Gl e 4 s |y SIS g
LoV [(P=roe8 e/ A= 15V Cl) oLl alols 720) /YA il wpll] ams gial;é 53559 5o Canl (o

cloal ool o 5 coul ond abl cgdge 039> ! 4o a5 Cul
03,5 tyed 331 53 sl S5 &y (5 sl gty iy @ LeSa S S o gl ol 5 el iy
oA8lte salsds aSnill (rizen ool wljglys Jlane ol Bt sladloslp s 8855 4
50 gypedd ! Glrosls s wonl elaolme Gudiss il oia ol JoSo o> G pas ogas o
o oo Gl Soatcs 93 305 50 O
Sgnt ¢ 39,6 glusl ol cely conl ouls ools ylis a5 54 oo

a5 b oo G NOY™ o s 4 e
(NO) 9251502 So i eS| A:-‘y"i&‘l-:
ol edST isliél g ATP
2los op> 1 e
Lyld alie oF s

ozl b yetings 5 byl lyl pmizmad (YF) 05 o SLSY

sl Ghegsy Al b g 0 gy iz Ol Sl mddee Voo g VFIVe (laes i 4 T Gragy 50 isyS

V. Wong
Y. Hoon
Y. Van De Walle & Vukovich

PY oylous 17 0590 VoY ylwsli ( o) y9 559092 jud aoliliad



Oy e 9 592 M.

LS ;0 pgmed 398 «pl 0929 b taill Sl s lobins a1y il olusl cnslys laaidl «o,S oolaiwl yuin polis
9 03,5 e A ()50 gy > aSTp2 13l Cannd HEALSES 0 (i Sy 4 Ol WS ) ol GeioS
Sl 093 agn sl 1) (alal gl o LA (LR85, (o en 5 9 8 bl 5 0aiiS 28 10 lgieas | b
ol JUd g 03,5y L (6l 08 oz ol s Bpae Sl e Ve e Sl 5 (V AT) s S
fSan 5 5o 5 (TA) St 5 ol i gl b S 5 pppcrme (3285 S
4S5k 10,5 0 )Lal etz Ol Sl 2l dee Vo 590 ol Bpae (e (rgen
Sl il s Vo a8 05 ol plgioe waled nl ol cplply sais S ooli
5 Cenrd (e wsord S5 OLILS555 9 (i o isel (Jlub 5 ' b 4 jais
a8 LK, wileols Lt 5 (8 Sligios diwl, ol o S sl e, Jolins gl wilgs s
Gilple ((FY) WS oo o 1) (g8 59,8es sLlie 5 Lawdy NOT o o
5> 4 85 GG 50 Cel (s jatiz ol wies e olad e Sl 55 L pol adlas
Lol Ol 5 Co s 4l gshaw oaadbjgsl o‘)‘i-”ﬂs Sl ( 5o feS los)S (el
(FY) el 5o S35 ;ﬁ > 590 45wl oaud slgaiog iyl 6 5YL

ol gg oS > sloasly 1o ohsas (pdeS Justul o Jle ; Slor Oldlae ccdlas slaal o
J5ls Cav claclale Ligldl el B JoSo 45 o ¢ Jois 1, Wae (sl yed Cygmnliy Do 45 Ao o
ol 4z ST YY) sed e Lpliil o Sk 00565 ial3al 5\ inSdS b ol yan Jsbos
Gialil s 1l g Dlas 1od Gennl; el 505 ST Ll ) 55 U pansilSo
—o*-'f‘ Jlie slady olass (3l L) o L o O ) 5y adg eedligee CaYT slac il
o305 A L Ci)‘ Spae Mgl ;5 A 6558wy 0 gl (TV) WS (oo et (23500
S 551y ol ' s oadidyo olo (o2s5 Oly ST Sl &b 5| (RFD)
o=l L;l)., > b - L Slor ldllas S0 izen (TY) Conl oa oluliss
QHMSM-I;“)' 5> Gmizmed (ol podle (V) Conl | g5 55 1> laasly 5l i Il g5 55 >
3 a>ly g9 cpl il Il g9 o5 1> slaasly aizee BRI a4 zuly ;o cadadss olgs

6|ﬁ LaSely, s L o] e sl 0id b 5u5lanaST e 6l e Bk 3 g5l COlyo gl g 0l

‘ ‘ » 05)*5 w‘ ‘;lsla

VRN 2 6Rb Bl canl (565, aiile oleingp Crizred g (SDlae (SIS g (56U 0 30
olas (Y 2l Wb S b glauid 5 (6 loxiil slayidb Job o SeijsS )l il Wlsi e BRI 0 pn ol ol
ot 5o yesd Bl 5 o Jlab alise ) omdgn 355 sz Uil el BRI o 5INOT Lo a5 ool o oo

el 0ms oo 28 1) 5T LT a3 BRI oeolisS LaSe el s ogdle 2555 oo oL
S 8550 sob 4 aS bl ST an e galS b ol e Sl alae o3 by (liEl s 4 el (e BRI L

V. Rate of Force Development

PY oylods V7 0590 NF+Y lawuli (o359 (559092 3ud doliliad



AR w85l s 3,5hes S ad Ll y jaiie Of JoSo s U puas wili

4 6ol s> B a5 Cool ppe (B 00090 el )3 Bgye glusl Gl aas oo Rl (B39 Jsb o 1) (Bgseld
(V) ojls (Kw Sl 5enS]

b ot 4l aibloe 4 o0l b wlgs o 3, Shes ;0 S gS (il o > b ot b sla g 5o Lolal
S35 laSeS Bpae Bk 1) 995 9 Slee U oS (oo (B (LS55 5l )l ggdge (ul (85 Sl o
Sorte |y s 3 Skac o5 08 oo ool d3mge (g5 sl JaSi 51 (gl 251 S caims 3l gl
pleol ool » 4l (6l digd oo Slaitiy (698 (oole walsd jl (S b G Ly =
o) Sorpall (Mdleres aa 359 3, Shoe Gal33l pslaiass i (sl . ' drogs &)l g
5o S ules by 565 st il B sl 03,5 iie ole anlys (i,
(Y0) cosl jatiz Ol g oad ganainl S5365 )1 5151 cole (6l b S 2lé sl oS |
o1 ey ool atanl alae | aglio yo bl am 5 1l gy Sl dlae a5 col o s ay ol s osdle
~ sop «ololiil plSin

L 55 15 a4V S
obsS o Vb wal b ol ped Jsb 5o
Juﬂb DA ) S0 Sy (599 gl
095 8Ly pol> Jlosl ) slaaidl cggame o
8 o ALyl (pizpan ool K559 5 00,5 1 el
3929 HITISIT (5 ye5 5 Shos Job )3 (29>
o Seal ol 4 i 09l e atez  Foliial LB
i oy el peas s Slallas e 45 wel s 4y asily
o35 4y slazel o)l g2y SeXan S0 Slo 4L ol veg
7ol Ojg0 4 jaisz ol oS p56 45 0,5 ledl g oo Jeolis
wgd bla

L aslraen g oglise fesm Sluped Job o ad 4 Il gy
el Sow 2188 125, ;0 NOY™ (sl JoSo JLso 4 565 ) 51
5559 55kas Uy (56 1o S5 et s 50 b 45 5h AR

(YD) 553 oo Sy NOT”
A 50 il g 0 Shos p juiiz Ol JoSo s> B yas
Ol$ S Slp iz JoSe g 4 i g 5,5

. | 29 Yl 6“).' ‘)Jls.u‘ Jf; 9 Sew ‘u‘).:ia ‘u.u.uLw Sl L9 e ul) ‘:LC)Uo‘ Lgl.holf.\b

by 8

g dguxo

ool (sl anlllas 50 L5 ooy Blod 1 b oslitul 1 ol pans (gl dnlllae 1) 51 polo Jaloil b s iansi
oS 15045 090 yzie )0l sl 5] 5 a4 el Sae Dlaslie o8 Slawd ol (b «(FY) conl L5 Tl

PY oylous 17 0590 VoY ylwsli ( o) y9 559092 jud aoliliad



Oy e 9 592 Ny

iz ovalice LT (5l sadplxl Slalllas jo (455,55 50 (Sl e dax )51 Sl pgo el (559,50 @l 580
WS (g ooy ol 5l 8 slalie sl dallae Gae Job 40 4T wivgs atulss o Soge;l 5l ldllae 5l S
OS5 pl aazgd L (VP YA e ) 0o S5 ogamme ol 31 o 1) wlis 51 e slalde G rae Dldlas j pax a5 Jb> 0
iy g wed als 1) Lewdl adsl o (e ) 0 Sl 5l (8 Glalid Bras ()5 Sgue sl (S
Joghe ¢y yod DA g D (Il 0 Dglas aS0] paas s iolEl ] Ol JeSe B pael s o cadodslive &l

& el Sldllas Ghoo 5o e Slamdle (S il Sglie Su3sS,

(V) eadspSol jonig Srae b wld 5o O b Lol 50)8 juiir bl olgse
Gl g Lol a8 T8l sl | Lnosls arand 45 Wisgy S sS diged px (8 13 Sldllas pizran
g5 Lol oy 092y (295 Ol @ Loy Lo ot g 4 0 Suealn ) Al e aiS o

g iy O¥ganme foi Ak j99 aldid T4 (oo el sla gy (BLSES 2 (LB 2 T F 5750

Oldlas dguze degame pogdle cdaxlllas G..)L..wuugi >k e "
iz 5l ) oalad (6 S amti ogill jsb 4 *SG"*W O 5l ool 09,8 5o 1y il (g5l 8T

*‘5:‘ S9aza |y (s5lpa g 0 Shoe
9> gﬂ*&-’ ol Glas ol 3o ggerme )

5 ol 3 0 aiss sl JeSe Bras )l e S
a5 SLISS550 5 olaye sl yanr o o

AL 5 Sileae Ol oSl i
B pan 45 A2 o lid L slosls o)
b (s el (o) )9 Sl o 6)‘3*‘%‘)‘5’
Be ‘5.4).41 )m g_)‘ as & " Ga.ua QL’\" d 1L e ).a}a 6‘)5‘5)..4;&05 g.s.a “»‘)lo k:A-MJ) 9 u...iuj u}")i

gl i8S IS S 55 5 Ak L3 o b Jleal 551l 5 o)l cadoslannl slaace Lo
Lo ol ouils s'élei"j ol g oz jopel 4 U Sl @ az g bonl p 09
&g “-";w 599 Jw wedy)l polo aslllae )3 oald )5 slaatdly a5 myadiae
=y Mse (2l Sl (S (B pa0 590 3T oy D g (g3l oS (s3] patiz DY g

i ol 5559 3 00,5 e Sl 5o Gilsr o 0 Shes sl asli p juiz Ol JeSe o> il

Ygamme £45 g S pae loj B pas 590 Jold (g5l foSe (551l (g 5lwai sl 6 i

dlio ply
o Slos dgugs rhd Sal) S lgieas wlgs o yaras O JoSe ol B pae 45 amd o lis ol adlls ol

St 5 Lo 085 005 3,8 45 5,0 3 oo Sl 3yl 55 455,50 03,50 pm8 S35 s3lpnea
O 4eS ailo b Gillae couizmed g dgx 00 ol Sloyd g 29yl Lolgd g o Ol cdlls, ol B s
wiilb o] sloasls 5 silep o oSl Lol 5 JeSe ] J.g‘b aals wiale> o lose 9 )05, g « Sl ALl
U5l 0l Yol 5 asly ji5e 00,5 e yas L3l (gly JaSio ol b pan 45 duuy cod i ) yblo (glaazily ool

N ]y e lejes g polie L L S SYsb (Sloj (sbwoyed ;0 (aje 9 DueclisS

PY oylods V7 0590 NF+Y lawuli (o359 (559092 3ud doliliad



Ny

w85l s 3,5hes S ad Ll y jaiie Of JoSo s U puas wili

QU 99 o5 ylio

cl ansls a8\l ol g e s soled (5,55 5 Ll b o (Bac gl den
&bo P,

el 033 @blie b faindisS o a3l5 ol alli

@19 4 g G5

ol oo ;a5 wiols 18 Lo jLasl o[l es wslallas 6&&6 S ]

&b
Williams TD, Martin MP, Mintz JA, Rogers RR, Ballmann CG. Effect of agute beetroot juice
supplementation on bench press power, velocity, and repetition volume. The Journal of Strength &
Conditioning Research. Y+ Y «;Y¢(£):2Y¢-A
Hassanpour N, Ghanbarpour a, Pourvaghar \Mj,. Khalafi M.<The effect“of different doses of acute
consumption of beet juice supplement on anaetabic performaan trained individual. Metabolism and
Exercise. Y+ YY;VYY(1):A9-) .V, (Persian)
Kreider RB, Wilborn CD, Taylor L, Campbell B, Almada Ak, Collins'R, et al. ISSN exercise & sport
nutrition review: research & recommendations. Journal of'the International Society of Sports Nutrition.
Yo ~,\/(\)V
Abdo E, EI-Sohaimy S, Shaltout O, Abdalla A, Zeitoun\A. Nutritional evaluation of beetroots (Beta
vulgaris L.) and its potential application,in a functional‘beverage. Plants. Y+ Y+;3(2 Y):Vvey,
Kazeminasab F, Sabaghian R. The combined effect of aerobic exercise and plant-based diet on body
composition in adults with overweight and.ebesity: a meta-analysis systematic review. Journal of Guilan
University of Medical'Sciences. ¥« Y& ¥¥(Y):)1+-YVe_ (Persian)
Kazeminasab |Fjl Mahboobi MH, Azalii Alamdari K. The combined effect of aerobic exercise and
vegetarian diet onblood pressure in adults\ with overweight and obesity: a meta-analysis systematic
review. Research in Sport Medicine and Technology. Y+ Y £;YY(YV):Y¢.-YV<¢, (Persian)
Kale R, Sawate A, Kshirsagar'R, Patil "B, Mane R. Studies on evaluation of physical and chemical
composition of beetroot\(Beta vulgaris L.). International Journal of Chemical Studies. Y« YA;7(Y):Yavv-4,
Tan ML, HamidhSBS. Beetroot as a potential functional food for cancer chemoprevention, a narrative
review. Journalof Cangcer Prevention. Y+ Y);Y1()):),
Ashworth Ay Cutler C, Farnham G, Liddle L, Burleigh M, Rodiles A, et al. Dietary intake of inorganic
nitrate inwegetarians and omnivores and its impact on blood pressure, resting metabolic rate and the oral
microbiome. Free Radical Biology and Medicine. ¥+ ) 4; YA AY-VY,

. Jones AM, Thompson C, Wylie LJ, Vanhatalo A. Dietary nitrate and physical performance. Annual

Review of Nutrition. ¥+ YA;YA: Y« Y-YA,

. Van De Walle GP, Vukovich MD. The effect of nitrate supplementation on exercise tolerance and

performance;: a systematic review and meta-analysis. The Journal of Strength & Conditioning Research.
YOAYYIEIVATAA,

. Dominguez R, Cuenca E, Maté-Mufioz JL, Garcia-Fernandez P, Serra-Paya N, Estevan MCL, et al.

Effects of beetroot juice supplementation on cardiorespiratory endurance in athletes. A systematic
review. Nutrients. Y+ VV;3(1):£Y,

FY o ylosds V7 090 NFeY lewol ¢ 22))9 6599 38 aoliliad


https://pubmed.ncbi.nlm.nih.gov/31913252/
https://pubmed.ncbi.nlm.nih.gov/31913252/
https://pubmed.ncbi.nlm.nih.gov/31913252/
https://jme.guilan.ac.ir/article_6350.html?lang=en
https://jme.guilan.ac.ir/article_6350.html?lang=en
https://jme.guilan.ac.ir/article_6350.html?lang=en
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853497/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2853497/
https://www.mdpi.com/2223-7747/9/12/1752
https://www.mdpi.com/2223-7747/9/12/1752
https://journal.gums.ac.ir/article-1-2619-en.html
https://journal.gums.ac.ir/article-1-2619-en.html
https://journal.gums.ac.ir/article-1-2619-en.html
https://jsmt.khu.ac.ir/browse.php?a_id=608&sid=1&slc_lang=en
https://jsmt.khu.ac.ir/browse.php?a_id=608&sid=1&slc_lang=en
https://jsmt.khu.ac.ir/browse.php?a_id=608&sid=1&slc_lang=en
https://www.researchgate.net/publication/325057965_Studies_on_evaluation_of_physical_and_chemical_composition_of_beetroot_Beta_vulgaris_L_Kale_RG_Sawate_AR_Kshirsagar_RB_Patil_BM_and_Mane_RP
https://www.researchgate.net/publication/325057965_Studies_on_evaluation_of_physical_and_chemical_composition_of_beetroot_Beta_vulgaris_L_Kale_RG_Sawate_AR_Kshirsagar_RB_Patil_BM_and_Mane_RP
https://pubmed.ncbi.nlm.nih.gov/33842401/
https://pubmed.ncbi.nlm.nih.gov/33842401/
https://pubmed.ncbi.nlm.nih.gov/31082507/
https://pubmed.ncbi.nlm.nih.gov/31082507/
https://pubmed.ncbi.nlm.nih.gov/31082507/
https://pubmed.ncbi.nlm.nih.gov/30130468/
https://pubmed.ncbi.nlm.nih.gov/30130468/
https://pubmed.ncbi.nlm.nih.gov/29786633/
https://pubmed.ncbi.nlm.nih.gov/29786633/
https://pubmed.ncbi.nlm.nih.gov/29786633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295087/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295087/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295087/

VY.

AR

YY

Yy,

Y¢,

Y,

YV,

YA,

Y4,

Hashemi Fard ES, Ebrahimi M. The effect of acute consumption of red beet juice on aerobic and
anaerobic power of amateur karate girls. Journal of Sport and Exercise Physiology. Y:YY¥; o(¥):) Y-V,
(Persian)

. Wong TH, Sim A, Burns SF. The effect of beetroot ingestion on high-intensity interval training: a

systematic review and meta-analysis. Nutrients. Y+ Y); Y() V):¥ave,

. Afrisham R, Farrokhi V, Ghanavati M, Asbaghi O, Mohammadi S, Mohammadian M, et al. The effects

of beetroot and nitrate supplementation on body composition: a GRADE-assessed systematic review and
meta-analysis. British Journal of Nutrition. Y+ YV, ¥+ (A): Y YVEV-07,

. Lara J, Ashor AW, Oggioni C, Ahluwalia A, Mathers JC, Siervo M. Effeets of inorganic nitrate and

beetroot supplementation on endothelial function: a systematic review and meta-analysis. European
Journal of Nutrition, Y+11;00:£03-9,

. Ormsbee MJ, Lox J, Arciero PJ. Beetroot juice and exercise ‘performance. Nutrition and Dietary

Supplements. Y+ 1Y;):YV-Yo,

. Maughan RJ, Burke LM, Dvorak J, Larson-Meyer DE, Peeling P, Phillips%l\élk,J et al. IOC consensus
|

statement: dietary supplements and the high-performance athlete. Internationa
and Exercise Metabolism. Y+ YA;YA(Y):V+ £-Yo,

rnalyef Sport Nutrition

. Hord NG, Tang Y, Bryan NS. Food sources of nitrates andfnitrites: the physielogic context for potential

health benefits. The American Journal of Clinical Nutrition. ¥aie 9« (V): ¥ o,

Evaluation. Y+ «;1(V €)1V £Y-A,

. Tarsilla M. Cochrane handbook for systematic reviews ef i@/entions. Journal of Multidisciplinary

. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew Mjet al. Preferred reporting items for

systematic review and meta-analysis protocols (PRISMA-=P) Y%V statement. Systematic reviews.
Yo D'i:\-q_

. Cuenca E, Jodra P, Perez-Lopez A, Gonzalez-Rodriguez LG, da Silva SF, Veiga-Herreros P, et al. Effects

of beetroot juice supplementation en performance and fatigue in a Y-+-s all-out sprint exercise: A
randomized, double-blind cross-over study. NutrientsaY « YA « (3):) Y,

Dominguez R, Garnacho-Castafio MV, ‘Cuenca E,"Garcia-Fernandez P, Mufioz-Gonzélez A, De Jesus F,
et al. Effects of beetroot juice supplementation on a Y:-s high-intensity inertial cycle ergometer test.
Nutrients. Y+ V;4(YF)a 1.

Dumar AM, Huntington AF, Rogers RR} Kopec TJ, Williams TD, Ballmann CG. Acute Beetroot juice
supplementation attenuates morning-assaciated decrements in supramaximal exercise performance in
trained sprinters. Int J'Environ Res Public Health. ¥+ YY; V) (Y):)A,

supplementation on mood, perceived exertion, and performance during a ¥ +-Second Wingate Test. Int J
Sport Physiol Perform. Y+V +;) o(Y):YEY-A,

Martin K,,Smee D, Phompson KG, Rattray B. No improvement of repeated-sprint performance with
dietaryanitrate. Int'J'Sport Physiol Perform. Y« £;3(0):Ate-0u,

Conger. SANZamzow CM, Darnell ME. Acute beet juice supplementation does not improve Y-:-or 1:-
second maximal intensity performance in anaerobically trained athletes. International Journal of Exercise
Science. Y+ YV Y E(Y): .,

Smith K, Muggeridge DJ, Easton C, Ross MD. An acute dose of inorganic dietary nitrate does not
improve high-intensity, intermittent exercise performance in temperate or hot and humid conditions.
European/Journal of Applied Physiology. ¥ +) ;) Y3:VYY-YY,

Tatlici A,"Cakmakci O. The effects of acute dietary nitrate supplementation on anaerobic power of elite
boxers. Med Dello Sport. Y+Y4;VY:YYe-¥Y,

. JodrapR, _Dominguez %q:.anchez—onver AJ, Veiga-Herreros P, Bailey SJ. Effect of Beetroot juice

. Baumann K. The effect of acute beetroot juice supplementation on anaerobic power in females.

University of Wisconsin-La Crosse; Y+ Y).

SY 0 ylos IF 0,93 IF¥ ylonli ¢ o)y &5olen b dolidind


https://joeppa.sbu.ac.ir/article_102474.html
https://joeppa.sbu.ac.ir/article_102474.html
https://pubmed.ncbi.nlm.nih.gov/34835931/
https://pubmed.ncbi.nlm.nih.gov/34835931/
https://pubmed.ncbi.nlm.nih.gov/36847169/
https://pubmed.ncbi.nlm.nih.gov/36847169/
https://pubmed.ncbi.nlm.nih.gov/36847169/
https://pubmed.ncbi.nlm.nih.gov/25764393/
https://pubmed.ncbi.nlm.nih.gov/25764393/
https://pubmed.ncbi.nlm.nih.gov/25764393/
https://www.dovepress.com/beetroot-juice-and-exercise-performance-peer-reviewed-fulltext-article-NDS
https://www.dovepress.com/beetroot-juice-and-exercise-performance-peer-reviewed-fulltext-article-NDS
https://pubmed.ncbi.nlm.nih.gov/29540367/
https://pubmed.ncbi.nlm.nih.gov/29540367/
https://pubmed.ncbi.nlm.nih.gov/29540367/
https://pubmed.ncbi.nlm.nih.gov/19439460/
https://pubmed.ncbi.nlm.nih.gov/19439460/
https://www.researchgate.net/publication/285729446_Cochrane_Handbook_for_Systematic_Reviews_of_Interventions
https://www.researchgate.net/publication/285729446_Cochrane_Handbook_for_Systematic_Reviews_of_Interventions
https://www.bmj.com/content/349/bmj.g7647
https://www.bmj.com/content/349/bmj.g7647
https://www.bmj.com/content/349/bmj.g7647
https://pubmed.ncbi.nlm.nih.gov/30181436/
https://pubmed.ncbi.nlm.nih.gov/30181436/
https://pubmed.ncbi.nlm.nih.gov/30181436/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5748810/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5748810/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5748810/
https://pubmed.ncbi.nlm.nih.gov/33430250/
https://pubmed.ncbi.nlm.nih.gov/33430250/
https://pubmed.ncbi.nlm.nih.gov/33430250/
https://pubmed.ncbi.nlm.nih.gov/31172827/
https://pubmed.ncbi.nlm.nih.gov/31172827/
https://pubmed.ncbi.nlm.nih.gov/31172827/
https://pubmed.ncbi.nlm.nih.gov/24436354/
https://pubmed.ncbi.nlm.nih.gov/24436354/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8136611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8136611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8136611/
https://pubmed.ncbi.nlm.nih.gov/30617465/
https://pubmed.ncbi.nlm.nih.gov/30617465/
https://pubmed.ncbi.nlm.nih.gov/30617465/
https://www.minervamedica.it/en/journals/medicina-dello-sport/article.php?cod=R26Y2019N02A0225
https://www.minervamedica.it/en/journals/medicina-dello-sport/article.php?cod=R26Y2019N02A0225
https://minds.wisconsin.edu/bitstream/handle/1793/82455/Baumann_Kaitlin_Thesis.pdf?sequence=1&isAllowed=y
https://minds.wisconsin.edu/bitstream/handle/1793/82455/Baumann_Kaitlin_Thesis.pdf?sequence=1&isAllowed=y

1Yo w85l s 3,5hes S ad Ll y jaiie Of JoSo s U puas wili

¥Y. Kazeminasab F, Baharlooie M, Khalafi M. The impact of exercise on serum levels of leptin and
adiponectin in obese children and adolescents: a systematic review and meta-analysis. Iranian Journal of
Endocrinology and Metabolism. Y« YY;YY(1):£.4-Ye_ (Persian)

vY. Khalafi M, Sakhaei MH, Kazeminasab F, Symonds ME, Rosenkranz SK. The impact of high-intensity
interval training on vascular function in adults: a systematic review and meta-analysis. Frontiers in
Cardiovascular Medicine. Y+ YY;4:) €707,

Y'Y, De Morton NA. The PEDro scale is a valid measure of the methodologicalfguality of clinical trials: a
demographic study. Australian Journal of Physiotherapy. Y+ +%;00(Y):)Y4-1Y,

v¢. Kazeminasab F, Hasanpour N. Comparison of the effect of low-calorie diet,and exercise on leptin and
adiponectin in middle-aged and elderly adults with overweight and obesity: ‘a systematic review and
meta-analysis. Iranian Journal of Diabetes and Metabolism. Y+ Y £;Yg()):)o-YY,

ve. Kazeminasab F, Hasanpour N. The effect of concurrent training on the, levelsyof leptin;sadiponectin, and
body composition in adults with overweight and obesity: a systematic review and meta-analysis. Journal
of Applied Health Studies in Sport Physiology. Y+ Y€ Y(V):YVA-Y. Y,

¥, Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency i’ meta-analyses. BMJ.
Yo ~T‘;T‘Y\’(\’i\ i):DD\/-'l .,

YV, Kazeminasab F, Miraghajani M, Khalafi M, Sakhaei MH, Resenkranz)SK, Santos HO. Effects of low-
carbohydrate diets, with and without caloric restriction, on inflammatorymarkers in adults: a systematic
review and meta-analysis of randomized clinical trials. European Journal of €linical Nutrition. Y+ Y¢;);)-
'

YA. Mogharnasi M, Kazeminasab F, Zafarmand O, Hassanp r}Fhe effect of aerobic and resistance
training on Omentin-) and Nesfatin-) levels in adultsy a systematicireview and meta-analysis. Journal of
Birjand University of Medical Sciences. Y+ Y¢;Y«(2):¥4e-Y¥¢_ (Persian)

4. Wen H, Wang L. Reducing effect of aerobic exercise on blood pressure of essential hypertensive
patients: a meta-analysis. Medicine (Baltimore)g Y+ V;34(W ):e1 Vo,

¢+, Kazeminasab F, Sharafifard F, Miraghajani M, Behzadnejad N, Rosenkranz SK. The effects of exercise
training on insulin resistance in‘children and adolescents with overweight or obesity: a systematic review
and meta-analysis. Brontiers in Endaerinology. Y« YY; 2  YYAYYT,

¢, Kazeminasab F, Baharlooie M, Karimi B, Mokhtari K, Rosenkranz SK, Santos HO. Effects of
intermittent fasting combined with physical exercise on cardiometabolic outcomes: systematic review
and meta-analysis oficlinical’'studies. Nutrition Reviews. Y+ YY:nuad)°e°,

¢Y. Hoon MW, Jehnson:NA, Chapman PG, Burke LM. The effect of nitrate supplementation on exercise
performance in healthydndividuals: a systematic review and meta-analysis. International Journal of Sport
Nutritionand Exercise&t%mbolism. YOV, YY(0):0YY-YY,

£Y. Wilkerson DP,"Héyward“GM, Bailey SJ, Vanhatalo A, Blackwell JR, Jones AM. Influence of acute
dietary nitrate 'Supplementation on ©+ mile time trial performance in well-trained cyclists. European
Journahof Applied Physiology. Y+ YY; W Y(YY) €1 YV-Y¢,

¢¢. Dotan, R, “Bar*Or O. Load optimization for the Wingate anaerobic test. European Journal of Applied
Physiology and Occupational Physiology. Y 4AY;e) (Y):€+4-3V,

¢, Singh H.'Axcomparative study of the validity of between Wingate test and running-based anaerobic sprint
test (RAST) in young elite football players. International Journal of Yogic, Human Movement and Sports
Sciences. Y eYa:£(V):) Y 4-YY,

£€1. Carey DG, Richardson MT. Can aerobic and anaerobic power be measured in a 1 +-second maximal test?
Journal of Sports Science & Medicine. Y+« Y;Y(£):)e),

FY o ylosds V7 090 NFeY lewol ¢ 22))9 6599 38 aoliliad


https://ijem.sbmu.ac.ir/article-1-2980-en.html
https://ijem.sbmu.ac.ir/article-1-2980-en.html
https://ijem.sbmu.ac.ir/article-1-2980-en.html
https://pubmed.ncbi.nlm.nih.gov/36465439/
https://pubmed.ncbi.nlm.nih.gov/36465439/
https://pubmed.ncbi.nlm.nih.gov/36465439/
https://pubmed.ncbi.nlm.nih.gov/19463084/
https://pubmed.ncbi.nlm.nih.gov/19463084/
https://journals.tums.ac.ir/ijdld/browse.php?a_id=6293&sid=1&slc_lang=en&ftxt=0
https://journals.tums.ac.ir/ijdld/browse.php?a_id=6293&sid=1&slc_lang=en&ftxt=0
https://journals.tums.ac.ir/ijdld/browse.php?a_id=6293&sid=1&slc_lang=en&ftxt=0
https://jahssp.azaruniv.ac.ir/article_14702.html?lang=en
https://jahssp.azaruniv.ac.ir/article_14702.html?lang=en
https://jahssp.azaruniv.ac.ir/article_14702.html?lang=en
https://pubmed.ncbi.nlm.nih.gov/12958120/
https://pubmed.ncbi.nlm.nih.gov/12958120/
https://ouci.dntb.gov.ua/en/works/7Wv0Bvz9/
https://ouci.dntb.gov.ua/en/works/7Wv0Bvz9/
https://ouci.dntb.gov.ua/en/works/7Wv0Bvz9/
https://ouci.dntb.gov.ua/en/works/7Wv0Bvz9/
https://journal.bums.ac.ir/article-1-3359-en.html
https://journal.bums.ac.ir/article-1-3359-en.html
https://journal.bums.ac.ir/article-1-3359-en.html
https://pubmed.ncbi.nlm.nih.gov/28296729/
https://pubmed.ncbi.nlm.nih.gov/28296729/
https://pubmed.ncbi.nlm.nih.gov/37635963/
https://pubmed.ncbi.nlm.nih.gov/37635963/
https://pubmed.ncbi.nlm.nih.gov/37635963/
https://www.researchgate.net/publication/376557730_Effects_of_intermittent_fasting_combined_with_physical_exercise_on_cardiometabolic_outcomes_systematic_review_and_meta-analysis_of_clinical_studies
https://www.researchgate.net/publication/376557730_Effects_of_intermittent_fasting_combined_with_physical_exercise_on_cardiometabolic_outcomes_systematic_review_and_meta-analysis_of_clinical_studies
https://www.researchgate.net/publication/376557730_Effects_of_intermittent_fasting_combined_with_physical_exercise_on_cardiometabolic_outcomes_systematic_review_and_meta-analysis_of_clinical_studies
https://pubmed.ncbi.nlm.nih.gov/23580439/
https://pubmed.ncbi.nlm.nih.gov/23580439/
https://pubmed.ncbi.nlm.nih.gov/23580439/
https://pubmed.ncbi.nlm.nih.gov/22526247/
https://pubmed.ncbi.nlm.nih.gov/22526247/
https://pubmed.ncbi.nlm.nih.gov/22526247/
https://pubmed.ncbi.nlm.nih.gov/6685039/
https://pubmed.ncbi.nlm.nih.gov/6685039/
https://www.theyogicjournal.com/pdf/2019/vol4issue1/PartR/6-1-10-955.pdf
https://www.theyogicjournal.com/pdf/2019/vol4issue1/PartR/6-1-10-955.pdf
https://www.theyogicjournal.com/pdf/2019/vol4issue1/PartR/6-1-10-955.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3963248/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3963248/

OS2 9 592 cmm 1

Y O)Lo.»f‘u NP 099 AF.Y OL:-»M-!L’ £‘5&})5 639.‘9.:}# aollald



