WWW.mums.ac.ir

Medical Journal of Mashhad
University of Medical Sciences g.li’)
Vol. 67, No.3, P: 790-807

Jul-Sep2024 A,

>

dgia Jg.a}a ke Kisls d{.’zﬁ_ INCEHE PICS
Foyla BV Sl

VA ALY amio V¥ Y, g gisls e

S90 Yo

St b 108 @5y g YL Db b 29ld o9 s0F Sy ST
(b 039 b OYLS 53 90 S3lgh (SOl 9 O o g D sliudg 7
J.ﬁ.bu“!)ég A0 ﬁI.E:S 3940 < :élgg 059 Bl (118

VEXT PPt b9y Goab —VE-Y VYA 1Bl 58 G b

4o

SHITIVL S b g5l o a3 & Sl G213 05, 0VE 55 03 0558l 15 Jlr g5 1dokio
508 S 5 o g 6l 65 Aslte Tl (Sas (CRD) Slytin 87 Cunpitna b oldE 055
SV Ss b sl g el (oS 5 S g ol addlae s oy ol ki b S ama O3S S s
Sl b 055 LOYLLE 55 53 3lsn (SabT 500 S 5 Ol gy S Cudgiboa b oo 05
el Bl 5 055 LS

S5 01,80 Bl sl il 5T s ey S Sl s ol s smear DI (395
CRD SHIT S5 31 (o) 2 61 Jolol sl Yo YY" a0 5156 0k j2zte VUGS (gl Y Sl
(WMD) 555 :S5ke 55 b (SMD) s s il (;80ke o 5lis s plonil OVLE 5 0 S 5
b Al 3503 1 e S e3lizel b Aoy 40 Olivabsl alusls 5

O 335 olstiae 288 Cuw CRD S HITT &7 sl 0l S3503T VP L anllls Wk i
w035 NN P ] 0w o dess  [FANE P=c A ] BMIE-$/7y (P=2e]
adstle 53 bl gd o Bl 5 055 L5 1 gy (s 055 L OVWLE 5 55 [-YAF (P=2/ ] o
s g [2 /Y (PEUA] i ex 5 i sl

4 e il 5 o Yl S b 515 oy jod el e g Slatn 1S 08T oIS 5 5l 03l | 306 0 Ao
35 ool e 355 Gl 5 055 9L 1 61 nnk 055 L OV 150 55 0 S 5 550 5 055 28l

Al il Glangs S 51sn 5 Shes s Lil5 o Ole o Oy s 4 Allile

SobT g S 5 (Shtea g S 0 w5y b S b sls o e (Gl Olals”

il

il o e 3L B aalllas i o

Doi: 10.22038/MJMS.2024.74101.4378

RAROWRRINEL AT

¥ (ol .

Q‘JJQ‘J.%W

L&LA\ C)L; Au\gid\bcs’b‘j‘)} (')1‘;-56“\‘ Sy 4_5;‘
Ol oLals” oLsls” ol

pole 5 Gk Sy oSl By idns 0s S T
O cOlgins cOlginal ol ¢ 3555

Email: soliman.ahmadi@sbmu.ac.ir



¢V Jbw Wo)laids | 1CoW)gsyglis—slsys

gilis (Sib)y eole alSibily ¢ Sib)y o35l alas —Vq)

i (65 Sas 1als Yz 5 (Dlae (5557 ( Dlas
(V) 355 o0 sloms!

oS o8> Shas (1311 sn 5 T SR S S
PHIT YL s b sl o a3 e s 5 S plie
Obj Sde b oS Cl gl 65 4 a0 oy ol Sl
PIMICT) Lo 20 S b go sl Sl o 0 Cd (5,200 587
oU ST (lao, 93 35 g0 LB 5 S35 )3 g e ol
G ol G s 5l bl g ol ul b b jed Side
S 53 G5 e RIEN0) S5k o a2
2 s ped g HIT Sl s 51 56 (s SloLal
L Lo e Jolse 05 Ol Oljme 5 s o Lial33l 1y SDuae il
&S Ll esls OLis W Sladss (F) 3, o YU T, SDlae Ai
Sl e o Sl se s el cigy HHT O s
SSY sl 20550 CVOZ2MAX) b jas O 5nS S T
S b Bl 6 Sy e b g, 5 s ST
() 555 0 s 5,AS g

4 5 Bl 313l 55 (S5l b b el s e
Sl Cud b og bl &S Sl odd odalin o S
S onlil .S ST gl 4 e slie sl 4 Ll e
(035810 Dlodon 28 035 ez 530 pdn S oS 055
b ool Db sad sl Bk Sl e das e RS )
S A SR 15 055 Dl STV s
Sar Dy S 65 Bk s 038 5 5 e s
Db e 651en b b 81l aile o sed (5,8 Sl 4
S I e (Do 058U 35S Ll 3 05 55
03,5 b L HITT ol a5 ol e as oo (21311
2 s g3k 4 503, Jl 1, "AMPK SIS e

3IE o 6 S e 55sw s "GLUTA 0L a5l

¢ Moderate Intensity Continuous Training
7 Maximal oxygen uptake
$ Lactate Threshold

® AMP kinase
19 Glucose Transferase 4

4o

2> Sl a1 e 5l 2 (S5 oSy bl 4 i
Wl YNl Lo 590 Col Ll g 0 aS Sl sl (slaans
B Sl sl 35008 (ored 3 (gl e
lag )l 5 sps 0 53 Oy 5 O o (B30
Sl o3 plonil ¢ S5 S SN e 4 Ol o (Sl Ol
(Y50 5,8 ool (oMo o 55 Sy ke 5 (S350
Vf)a;ju:»lfdtﬁg;)w&lbéuM\Jygj\a;u;w\
5 okey Jlim 4 (M8 oS 5 Shdas S oS o
wl il (LCS) olydns S oS sl Ol b
LCéuﬁjﬂsg;,,\@mmb@;@wﬁww.@t
355 055 Ll ghyls 5l 3l 55 (6 i 059 SalS Cel Ll g oo
J(LCHF);.,J%,,—;,\J.L_M;V;&‘;L& ey 5500
O5S zslaw Lol b pl 53 5 ol (g DG ol L5 5
qr,'uQwum);.;;@J\;&VQ@“JJQ,\{J;J?),
(FM) oz 035 2alS 5055 ials &8 Clods i,
oo S 4 S Sk 53 S 057 055 eolinal b (s g
o b I LCHF 55 K05 (sbie 5ol os 4 2
e ¢ glds o g5 ol 3 ekl 15 Ll 5isn
i OseldnST Ed b 5 eals el 1) (Shae 05,808
X 4 Oy Ol am 5w e il I 1y 30,0
(50 o) ke SIS o gdhe b a5 5 VO2Max 5 !B
SBE sk sy gy el SSUE b
(F) Gl ol iyl 8 Shae Cans clgel 0335 pm cMe
ol 3 eslizal &7 L3 ST 2,18 Yy Jle s 0, Kes 5ol
508 ple3o s S M 4 s 2 s w5
Sl 5wl S Sas SIS Glag 5T

035 alS Ll 5 ol 53 b e I US55 558 S

! Low Carbohydrates

2 Low Carbohydrates High Fat

3 Fat mass

4Sun

5 High-intensity interval training
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Model Study name

Difference Standard Lower
in means error Variance  limit

Arad et al. 2015 0.100 4721 22.288 -9.153
Gyorkos et al 2019 -5.200 5.447 29.667 -15.875
Sartor et al. 2019 -1.000 4.909 24.100 -10.622
Sun et al. 2019 (a) -2.900 2.585 6.685 -7.967
Sun et al. 2019 (b) -2.800 1.812 3.285 -6.352
Sun et al. 2021 (a) -2.700 2.374 5.638 -7.354
Sun et al. 2021 (b) -2.500 1.879 3.531 -6.183
Sun et al. 2022 (a) -2.700 2.374 5.638 -7.354
Sun et al. 2022 (b) -2.500 1.879 3531 -6.183
Ciprian et al. 2018 -4.700 5.570 31.021 -15.616
Dastol et al. 2019 -3.600 2.618 6.856 -8.732
Ciprian et al. 2020 -3.600 2.618 6.856 -8.732
Mcswiney et al. 2018 -5.900 4.624 21.381 -14.963
Valsdottir et al. 2023 -7.800 2.980 8.881 -13.641
Aslemohammadi et al 2018 -12.280 1.521 2.314 -15.261
Random -4.230 1.082 1.172 -6.352

Statistics for each study

Upper
limit
9.353
5.475
8.622
2.167
0.752
1.954
1.183
1.954
1.183
6.216
1.532
1.532
3.163

-1.959
-9.299
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0021 0983 !
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41375 0.169 +—8—1
-1.276  0.202 =

2617 0.009

-8073  0.000 —i—

-3.908  0.000 L 2

Difference in means and 95%Cl

Z-Value p-Value

-16.00 -8.00 0.00 8.00 16.00

Favours- post test Favours- pre test
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Model Study name Statistics for each study
Difference  Standard Lower Upper
in means error Variance  limit limit

Arad et al. 2015 0.200 1.235 1524 -2220 2.620

Gyorkos et al 2019 -4.900 2.064 4261 -8.946 -0.854

Sun et al. 2019 (a) -1.100 0.776 0.602 -2.621 0.421

Sun et al. 2019 (b) -1.000 0.724 0525 -2420 0.420

Sun et al. 2021 (a) -0.900 0.541 0293 -1961 0.161

Sun etal. 2021 (b) -1.000 0.548 0301 -2075 0.075

Sun et al. 2022 (a) -0.900 0.541 0293 -1.961 0.161

Sun et al. 2022 (b) -1.000 0.548 0301 -2075 0.075
Valsdottir 2023 -2.800 0.802 0.643 -4371 -1.229

Random -1.141 0.250 0.063 -1.632 -0.650

Difference in means and 95%Cl

Z-Value p-Value

Favours- post test

0162 0871
2374 0018
-1.418 0156
1381 0.167
1662  0.096
-1.823  0.068
-1.662  0.096
1823 0.068
3492 0.000
-4558  0.000 L 2
-9.00 -4.50 0.00 4.50 9.00
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Model Study name Statistics for each stud Difference in means and 95%Cl
Difference  Standard Lower Upper

in means error Variance  limit limit  Z-Value p-Value

Arad et al. 2015 -0.900 1.286 1654 -3421 1621 -0.700 0.484

gyorkos et al. 2019 -5.300 2289 5239 -9.786 -0.814 -2.316 0.021

ciprian et al. 2018 -3.200 2.550 6.503 -8.198 1.798  -1.255 0.210

dastol et al 2019 -3.200 1.492 2226 -6.124 -0276 -2.145 0.032
mcswiney et al. 2018 -5.200 1.716 2943 -8563 -1.837 -3.031 0.002

Random -3.184 0.903 0.816 -4955 -1414 -3.525 0.000

-10.00 -5.00 0.00 5.00 10.00
Favours- post test Favours- pre test
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Model Study name Statistics for each study Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error Variance limit limit ~ Z-Value p-Value
Arad et al. 2015 -0.800 2788 7774 6265 4665 -0287  0.774 — —.-I—l
Sartor et al. 2010 -1.000 3.332 11100 -7.530 5530 -0.300 0.764 .
Dastol et al 2019 -2.900 1.296 1681 -5441 -0359 -2.237 0.025 - +
Ciprian et al. 2020 -3.200 1.492 2226 -6.124 -0276 -2145  0.032 18—
Mcswiney et al. 2018 -4.600 2130 4538 -8775 -0425 -2.159 0.031
Random -2.946 0.821 0674 -4555 -1337 -3588  0.000 -2
-10.00 -5.00 0.00 5.00 10.00
Favours- post test Favours- pre test
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Review article

Combined effect of carbohydrate-restricted diet and high-intensity interval
training on body composition in normal weight, overweight and obese adults: a
systematic review and meta-analysis
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Abstract

Introduction: The prevalence of obesity and overweight in adults is
increasing, so high-intensity interval training (HIIT) and carbohydrate-
restricted diet (CRD) may be an effective intervention to improve body
composition and maximal oxygen consumption. Therefore, the aim of this
study is to investigate the combined effect of high-intensity interval training
and carbohydrate-restricted diet on body composition and aerobic fitness in
normal weight, overweight, and obese adults.

Method: A comprehensive search was conducted in the information
databases of PubMed, Web of Science, SID, Magiran, and Google Scholar for
articles published up to January 2023. A meta-analysis was conducted to
investigate the combined effect of HIIT and CRD on body composition in
adults. Standardized mean difference (SMD) or weighted mean difference
(WMD) and 95% confidence interval were calculated using random effect
model.

Results: The results of 13 studies with 173 subjects showed that HIIT and
low-carbohydrate diet caused a significant decrease in body weight [-4.23,
P=0.001], BMI [-1.14, P=0.001], body fat percentage [-3.18, P=0.001], fat
mass [-2.94, P=0.001] becomes obese in normal weight, overweight, and
obese adults. But these two interventions do not change the muscle mass [-
0.1, P=0.8].

Conclusion: Using a low-carbohydrate diet along with HIIT can lead to
weight loss and body composition improvement in normal weight, overweight
and obese adults. Also, these two interventions simultaneously can exert
optimal effects on aerobic performance.

Key words: high intensity interval training, low carbohydrate diet, body
composition, aerobic fitness
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