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Aims: This study aimed to investigate the impact of resistance
exercise performed in a fasted state versus after breakfast on
appetite and energy intake in young women, as the effect of
fasted exercise on factors related to weight and body
composition remains unclear.

Method: Ten non-athlete young women, aged 20 to 35 years,
with a body mass index (BMI) between 20 and 25, participated in
resistance exercise on two separate occasions, with a one-week
interval, either in a fasted state or after breakfast. Appetite
guestionnaires were administered six times, and energy intake
was measured on the training day and two subsequent days.
Blood sugar levels were also measured before and after exercise.
The data were analyzed using a correlated t-test.

Results: Prior to exercise, blood sugar levels were significantly
lower in the fasted state compared to the non-fasted state
(p=0.004). However, this difference was not significant after
exercise. Appetite before lunch was significantly higher in the
fasted state compared to the non-fasted state (p=0.005). The
energy intake during the post-exercise lunch was significantly
lower in the fasted state than in the non-fasted state (p=0.049).
On the training day, the 24-hour energy intake was significantly
higher in the non-fasted group (p=0.002). There were no
significant differences in energy intake 24 and 48 hours after
exercise, as well as in the macronutrient ratios (carbohydrates,
fat, protein) consumed (p = 0.05).

Conclusion: Consuming breakfast before resistance exercise
increases energy intake during the post-exercise meal but does
not have a significant impact on energy intake in the following
days.

Keywords: appetite, calorie intake, resistance training, fasting,
young women

Citation:

' Master of  Sports
Physiology, Department of
Sports Science, Faculty of
Humanities, Semnan
University, Semnan, Iran.

2 Associate Professor of

Exercise Physiology,
Department of Exercise
Science, Faculty of
Humanities, Semnan

University, Semnan, Iran.

™ Corresponding author:
mebrahimi@semnan.ac.ir

ISSN:2980-8960

All rights of this article are
reserved for authors.

Mostashiri, S.M. and Ebrahimi, M. Effect of resistance exercise in fasting and after breakfast on appetite and

energy intake in young women. Research in Exercise

https://doi.org/10.22034/ren.2024.140172.1035 .

Nutrition,

2023. 2(1): p.11-20 -.Doi:



1FeY sler o) o sledi (pgd JUu/ (o3 pg S 30 g

e S0 b ) (0) ask axsls glize (55 canl Sen
269 Wb S > gteglie liyjed I gy p 4 (sladlas
oy B b sl imgh oplply J(V)Y) cwl asl s ksl
il g Wb Sl 3 geglie o35y culld
2 el ol (65 ) (Bby> 58l g bl dlvs
sl g
Pl ey 9 039 (225 &9 5| Lok cnl ) GBS b
Cnl anale A5 2l g @dais Jolaie g gblite © )90 4 imgh
D2 Jlo VeV G (:0ke b b (U] Cmo oy ) e
S 15 ey 290 Silaw e il e Sl )l
Slam g ab 0ol a8l 5l e Ve 4 (60,8 SleMbl doliiun gy
AV S 4 3959 (Slayline (ol pY Glaggw)  plos]
Aold b wglaie joy 90 0 b g0l bui Gl bl )
ol 4 b Gpas ) e b L3l el s atin S,
o e A celo 3 b Sogejl By eglie culled
W3S denlye oS 4 (S lgd 5 ol celw Ve Jols
Gl JE ol 5 53,5 ey (b Jold o 5 bl wloepo
Clarg)S 25 Ve o p)5 YIVB) JB5hS VD ol
oo (10) 15 eals lagogeil @ g (aBion 2S5 VIYs
o cslo S g ad plxl aglio (pyed clo S cddS
e S L S)le ol osd s iy 1 Hlab ey ]
JoY ) g J8els a5 olie 55,0 b oVl wlged 38
Slr 13 S5 & (i AYY oion 7Y lang S
03> L 5dgejl 4 3¢ (5390l olgsdd 4 o Jlade Jg cols den
YA L bl ae (V) b Cd ol 0dyps (glie (59 9 A
dlge cul a5y 3 o Sdgejl bwg (Bpas olié dlge caclw
O 3 s b el Gie ledaly b g lidgs lawg olie
g 8 o A5 A duslxe (e oliE ge (G515
95 b > A5 atwlgd b 53905l jl b (605 o)l oy ye5
Geio ol WSS ol 053 I3 w3y )0 ot g0 ke
A8 plosl (5 (Sasl 4 I g 56

PS5 iy Ve ) e lagogesl s teglie npe3 STy
o) Wig b Slupes Gl 4 e g (pidS S b )8
S 2oy Ve b (odkieal b gl g bgle ((AB & (o dine
On &S LSSV L 590 Sag SN L e Vs ek 1SS
9 0 L (WY) wdby g coliwl dddy S S »
Stamlne D sy duly ©ud g aijy Jlude aul>

O Lpdy 05 5l adgl 3yglp b b Sagel it @508

https://researchinexercisenutrition.com

dodo
551 Job5 5 (bpme 5551 0 Vb b ) 68 8 g
A 2o, (Bl 55l 5 ol Sl oo 4k )b (i
Loy slogeygn p IS5 L Slyice ()9 (V) 03 )18
Sl pos S (FY) W8 ol s (8L (55 55 el
loasbyy )3 (59 5l dm (Bl ipl g kadl p (B
Gao 55y Conl (Son &5 lin Cunl oo Hlos (59 LiblS
) aoms g 398 ol (Bl (651 QR b (h)y9 55 0ad
0,F) w2 B )56 cod

desb adls o iy 45" woby s wlddss (S By
Sl pndS 65 5 0 lanl Gl iy elitl] coge
2 Ohig Y F) 9dien (ol Chgw gt plyie 4 (SMas
Jo e 53 5 o S8 o il el kil o
Ceb oD ) g d9de e (o OpmlieS] oS
Stalsdl 4] 3gmg b bl L(A) 3980 rn ) oolizal gl
odpny Sl 4 LU o ) (o859 b plRn (i (22
2 Uiy Cate Bl Mles de  SYeb Glidss () cuwl
(Vo) wsboyy Sl a1y 0jg JpsS 5 oh a5 il s
ket Wb el )3 (559 80 g9d90 cnl > Cowl (Sae
Ol Ll Sen o 1 0l o 51 (BL)> (5
ol bap om 3l Qg 0BT (hsg 8B e 8Ly (55
hlosld dllie S VeV Jlo > ghlSen 5 (e 929
b (8L y> (6550 &S Wy aomis cpl 4 (L8 Allie WY gy b
Al 3 (559 5l a3 il gme ysb 4 LIL Sl 55 ()5
PYN Il o o hKed g ezu ouized (V) Cuol Ll yee
Fo odd b gilen by dmBy FroaS Wby flis b oloye
YW 8l iyl pels sl (Bpae (5enST pSlae ao)
Cawod (Lol i & Oladss des bl (V) 258 o0 atelu
Sipl S b ooy L ()00 Gaisd p Jle g 4 il
b ohySily oy ongd aids £l am ol ye (8L
Ol YV Jlo > ghlen 9 9553k > (W) 2,5 00 118
P Slpw 29> aady ¥oog g adddy Yoo pbl Wb
0Ly (g5 4 re g gdo Ve inliel cels sl byl
P o8l 4 g b (V) dade Jld by aclw Y
JB 0398 b (39 LSl & s e o (S Cliis
OBioy Sl Bl 3Rl g kel sl e Gy
Pl (e (595 32 (b Slaios el ol oMo IS
S0 ol 2yl 0939 (U5 3y50 0 oS WleMbl 5 conl onds
GBi9 3l o e 90U (Bl il g kadl &5l



coecdl 38 1 ot g Lib SO )0 o glin (i) 39 Cdled 1 341 (R0 g (g o

W 539031 (S piogrg 5l S S5g1) Joso

Slysl 5 (1w Sle N
3,1kl oS
YOIV * YI¥A () i
VEVIV IV R
O7IN-E 0 /7 (-5 54503
YV Ve ENE £55kS) (BMI) 5y 0355 a3
(@2 5o 52

B 55903 slgndl (1Sbo :Y Joua

) ksl lgzdl  skS) b Lozl e
()8 (s
— YYD £ YS/A- s §) L3
3 oM,
— £ \¥/0- £ 1V/AD
oo
1L ALl
YWIVO £ Yo/5 Yo/Y0 £ 1Y/ e :
3 da bl
/0. £ YVSY Ya/d. £ YY/AS
*VE[. . £ YY/0A SYIVG £ Y¥/00 JRIENE
/N0 £ V0 a/va £ \¥/5Y R

Alisce syloj )3 (15359 Pl & bgrye S )lol ¥ Jouo
L sisgel GB350 2 U 51 s

obS) ab (BL)> (55, by (2L (55,
(s ()8 5kS)
S Celo VY
WWYB/D * ¥¥R/.Y F/VEFF YOO/ )
iy
Jo celo FA
VOOY/B- £ YYYIYY VWYA/S+ & YA-JAY ‘
i

bulpd 3 cpyed 51 B 3 28 e 3o il laaidl
[++%) 09 Ll <l 51 YL (g)ly Gixo yobo ) diloeus CBpuas

90 o (6 me Cgldd 1y sed a8 031l 3 Ll L(p = -
A sdalie el

Research in Exercise Nutrition, 2022; 2(1): 11-20.

L s ..\Sb)f ‘)>' L;.\SLo‘ﬁ o b I) JP 9 ul?w‘ l) ‘5'43)’9
@8 e(Safn Jgerd 5> B)LSS olass g wjg lade (31 1,8
g oS Sl ye3 Jolds (1,5 5y 4B =Y .05 39l Al
2y polale (e y

051 (VAST) gy Sl polito by sl Azl (5,8 o5l
Swgn S L je5a 118 Ll e pake 4Gl di 4 blas
L5 algs b S3ge3l 51 (VA) w35 el (gilael Voo b yho
Wloeus dx g B Cugh £ 50 00)S B s diloeus oS (5595 40
JB Cag ¥ o sl o) )3 9 )bl de g J8 g ped g S
A8 oSS ) Ll )3 )lal a5 8 ey S

Alyoul 1 Ske ygo & oy sodl i g bl sla by,
P odl b @iy plaie 4 80D Glo (SD) Jhee
5 L3b) b g auglie dly y Shggmld ool laog,S
(p< +/+0) b maw ) dtager t 905l I (Ao il
w0 SPSS 33l py 3l oobizl L clusloe 405 05 eolis
S ‘91.’>r.:| Y¥

[EYVEI

09il 290 A Sa eg adls (jy B pw (SiLe
38 pasetia ) Jgo 0 ol @l 5 dnslce

255 2V Jo a5 bigpsesl 2y90 o8l clezdl (5l
45\7(.90 ;9).\440 )] o Le(w‘ Ldgs ob; d).a.a 43[7:90 o
a0l 51 b i) (p = +/++0) 55 Iy 6yl (stne ilS
sy Lsbpe el VL b cdls > (ol ee b
(p=+1--0)

¥ dse @i Gk » nblboasy )5 (BL)d (65l (1Ko
2 e 3l e )b sy 3 (Bl 5l sy 5 gl
oy Libpe bl eSS (gl gme job 4 il b
p=-/-¥4)

O Jgior b inyed gy > wisle VY (6550l cdlyd (Sl
oS j9y sraglie (x93l (e wislo VY (8L ) (655l lade
dg kil b 3l b ()b Gre job 4 Ll b
{p=+/-+Y)

s § ot ol FA STE s (5551 s oSl
05309 3l o el YA 9 VY 8Ly (G560 0 ¥ Jge b
(p 2+ 1+0) s oamlio clls 93 (o (g)b pixe gles

1. Visual Analogue Scale



1FeY ole o) 0 lods ipgd Jlu/ (o) 59 4 30 gy

fos - |t Ot
R
A‘
Y+
1
'L ae
¥
e
Te
1+
oS eeiae LS elae Ao S leoae
Gl e 5 Wbl 31,81 Ll cilao 39 o908
SBboaeg y3 (8L )3 (65,50 :E Jgaa
(05551 5bS) Lsls 305 (5551 (5 ) bl 3Ly (63, ,
Hloasg ()9 39,
Gl 2RYARES SRV IA & Y /NYD AL/ -F
1Fee o
Yoo J
*
foee o
v Ave
=
9
Fes -
Feoo =
Yoo 4
P T LI BA P

0P339 3l om Sl EA 9 VE (8L 33 (6531 jlade Y loged

https://researchinexercisenutrition.com



4

OR2 |

concdl 30 31 ot g LB SO 0 (Gnglin iy 59 Cudled 5 341 0 g (5 giiiuno

O 39y 9 sl TE (65,01 €83 jlae 0 Jgua

(s 5548) b (5513 b o
% YV/0 + FYS/Yo VASY/A £ YEY/VY
Yher =

bl B

Tees o

[ 18++ o I
=,
2
Yooe
Bee o
. o T 1
05593} g LT ¥ 5559 3 g Sela FA

U saeg 13 Ll a9 Ll o1, 81 8L 3> (65551 oy a0 oY ylog09

17 - Bt Q-

Yoo

A

JOUE 1

Fo

Fe

\

s Jod O yed
S e g K 31,81y W8 o3uo 1€ o900

Research in Exercise Nutrition, 2022; 2(1): 11-20.



\v O

1FeY sler o) o sladi pgd JUu/ (g S g g

P Sdple gl 5 5l @il el n ]y il
D0 \Y $9) » G u)l &S 5433)5 ) w‘).w;‘ s
YN sy o9 pasls g Jlo YYEY s Sk b Bl
Eoyd odd 43i5 g il O jgo @ b 33g05] 45 A plosl YY/A
ol @Shs dopd Ve b oaddy £ Gte 4 cdld (il &
o B39 30 LS ladidl gt 0,5 (1Sl g9y ()]
Lsb cdls p3 o559 51 oy do U1y Lol clnus b o
e 3P Pl el hgd aids Frog WS e S
J2 05y plml ploj bl 098 o0 (529 (2 gy S 4 Canns
oSy i 5l B ol (TY) s 30 dleis I am b
g il clls g0 1y Late (g5l Jols liae Lol 039y gumen
HJlae 1) S o0 5oy S latd 5 Canl 03,55 dunlie Lslyee
G Ol I omen 4 cwl 038wy S50 o)
ey goyad ol )3 (el (geoms
U8 250 WY g9y p & LS > (LReg (iores
o9t ol 09,5 ¥ a1y iolojl 5)90 131 xly plool Wl
(‘_J9)9J.S \AQR) Ajl?{e.aé dﬁm fn\il}g.\o 9V O:’).)f fAJl.’?t.f.Ao
Slp & oy JWd 4 dlbue Bpae § colpwl JWs o
bsgio &5 b 1) pylio 293 (559 o idgel iulejl plos
V- ) ile)] by K oliglel plas s sl plo
Sygo 4 )lal S (g 5 dn B> A+ izeen 9 (JgSskS
g1 03,55 by s 48 (03,3l s ) b e )]
03,5 cdlyd aloeus oS (goly8l Lol wisly sl o (g
sloely il il ol skadl s Las o 4 33
ol B pas slalie & Lusl IS Ful ailws ol lis Lmo]
b Lol 0uiS” g8y 3 Lol i g 1) 59, Jobo 0
G5 @l b 635006 Lo slaadl (V) 55 slee 1) (355
b o sl a8” b Sl b iagh gols « dg gued YU
290 Wil yed o 5l il (> (dme yob 4 5l I LS il
ol odsy by (o) Lol ity @plio YU oo b &S
Wil yed 5l a8 Ll b 55 gy sixe psbo & s 3
3o by sl 0aiS gSaw Bl sdias L &S oy
GPixs i )b sdeg 53 (Bl (551 ke L dally
e Al Gpan boldl & o ol Lo adlae b
S3P IS open 38 Bpan bl odsy ) (g5l syt
P9 gy Wbyt 095 )3 (pye oy atele V¥ 8Ly
odnlino (yByg jl L el YA o V¥ 8L yd (oI5 )5 cogles

593 95 w51 ol caely 00,8 e LSl oy ead

https://researchinexercisenutrition.com

6 385 4ot g Sy
o b oasy (Brae 5yl o i ol GBS gl
by el s il S 3 il yob & h)s
2 O jgy o sk Y (8L)d (65l (pomen g sl
Cglds g dg il (g0 dme job 4 Al Cdly Cuxsg
Wi o cele YA 5 VY 8Ly (5l 0 s
DlyihgS) ol 03)05 slaggdie Cudyd Cumd )3 (izred
oS sl oy Julp Sy Ll At edalia (0B (ot
S by 2By B i S cos
5 09 U535 2 Slgger ey r oN > SI Cends
|y o] et olie slalis, g Lozl 45 (63,555 sl Jiinw
551 Pl 2 biag w8 (18) 35 o b AL oo el
2 Py V) 29 (2l dlge Bpan g Ll el el
4 e geoy & LD pe cdb b oawlie kil <l
Dol faie 5 bl 51 S 0yg b iSVsh
e 02309 3 o 0993 > S5 39Sl Gl Slie 855
oy sladl ) o3lial el sl b )3 Lasps Y+ Cal
Ghol Cdpw qie plye 4 GMae ok dS 5 g
Slyice (JB @SB L (355 (559 g 5503 SV F) 90
9 O MBS i 3Pl Cl g cnd b W Rl ey
Wil Cligdios (S 53 &5 ygb 4 )b byl ea b (K )s
el YWgjl Bpas Jlil case o (i) 5 S8 092
b bly o2 (W) 5 (8559 Jobo 13 (202 OogmeliensT (1331 5
VY Jlo 3 ohlSen g pols Giaggy ol jI Jols la w8l
B3y 03,5 b,y dilus S Lialesl 390 3,8 bl
03,8 bl abrws a5 (ooly8l Lol wdly sl > (g
ool slmazdly .ol l3al gl (slaedl (5l Uae yobo 4 2505,
P odd Bpae sbalic 4 Lasl IS Ful dbue ob ol
sl 2 (509 (A 098 o Sl Ll dtd d9m0 ) ) Jobo
s e pob 555 b Sl o Ll L(VY) 5,8 Gis |,
0395 albruo o > (Jiaglie ()9 Cullid U 4 S
Jeo s 45 (o331 45 ol s Ll ol acsslsy ksl
B 58 ()l Lo yobo &y lal 5l J8 (S )5 2530 03,8
Sil Gpae g (Sw)S g b M8 (g dp 03,956 Al
(Y) il 399 (61 bno bl

Rk 39 J e Ll & bgye sl yogas
U basl il el aloxas Gy pie 4 ol iyl
Wik 2 (8l 5l rizen D9dee LG S ol
2 g 13l 0g)S I puly Ldljd 09)5 )3 (pyed o) Cacls
g Wb b > (559 U (S > Gliiee Wul) (men



ceeBly 30 1 ot g Ll SO 38 (oglio (i) 59 Cadled 1 201 45 g (6 gt

A

Spas (Jb ol b g jeS a2y JB gk 4 odd i
Sl ol s o Ul 298 gl b o 53
Job > ez ol p kil b gy el Mad e pe
b s b a5 cnl cnlpliz (V%) 3)38 s b (pes e
L 5 o5 5 59 S5 o e sl (an o 03955 guad
ol ol ad sl & g5 ge o 53 A8l L Sogejl iz
397 oo > it 3 o el 5o gy sl oS
255 3 ) 3900 (2 ped

13 o b bL3,1 5 osel cund 4 guls )3 psls imgh 5o
ped § U g A 3L 05,8 )5 4 b saalite il gs
Sham Lol g aibus célyp bl S (gblixe jobo 4
alpl adss s sdalie cls 9 po (Sald (pyed
& (oK Wbro Bpas I I Gl ) Gu cld
Yo Ode ) oy odlg (addd Yo e ) polie] wolld
lgSal Ve asgeome ¥) (4 ()jg 4 bgrpe Sl pes g (4B
5 ¥e b Aol (s g 300 Y Ve s Y
posl JWS)5 28 cudn g e 595 22 Ao Bpae I
Gpas jl dm Aol S0 cdlkd & ob ol gl wb
N om B IS ly g 2980 095 A5 gm0 el dloeo
5 005 plos 1y Lawgia b s o8 clled (i Ao Gy
ol i (loj & Camd (189 Clled £ oS Casl S5 4y p3Y
2 g0 b gadlas gl )3 (YY) Cul jlayes (65208 Cuonl
om0 K8 (liee chidg 03)5 B pas diles ol Bl &S ()
b sadllon gan U g5 o oS il ()l ixe LinlS oy a8
o dlie 4 30l e sl Vb 3805 L guen |
ol 4313y Ll ye g Ll s 50 )0 5308 l5ue

cel b Sl )3 (gagliie (pyed (lng glS oluly
39) By 55l 5 Cnyed Jl o odeg 3 551 8Ly als
Celw YA 9 V¥ 0w cpl a0 & da g b gl oo (i ped
S9r 2 By 5P Gl g 2gd e s (pyed I e
Olsn Bl dpbced Glpa cnyed Sl dm by 3 (e
&5 ol ol 3 Wlgh o (0,8 5yg Ll a8 ol slgii
e 5 e 6559 ol opl LT el Lol il Sge hke
2 b asl a5 pRels g e Gll Wy e
Wy Sl 4 e wily iy
1358 9 Sl
gk ool sl 3 &8 GBS ey g Jale (oo ]
Sl 52305 lagons 6 Sn

&le o,

Research in Exercise Nutrition, 2022; 2(1): 11-20.

wstio (650 Jols (gdamie ladnd dlasly pl 40 g o o ped
2 eJlie Olgis 4 ailod)S a0l 1) Wb @90 4 ()9 (b 5
VW oipl ey Gl p Wil b > 559 U oS
A gy JU8 JWS 55 (e 5 (2 GgeeliaST 5 wisle
s 350k b gy At Jlad 0y VY S eSS b &S
4 dbrio Bpas jl 5 Lsb cdls j> 45" L35 Jlo¥+/VEA
Loyd £+ VO Ymax <ud b )8l (59, 0 dadd £+ So
&S ol i b odld pwyp e ol ks winyS clld
Y sl inlS ol Sl Koo oo 3 535 g itk
b 3> o 3 (nyed (e 9 098 Sigw (27 9 el
2 0F) il ausly 5 Copte slp (S0 ol (See LSL
Glie @5 @ 35 (650 BoS ) pliie Guiczen Wy )l
2 dbrs Glo W36 kgl 0 Bl Cund (ogad pl o
Open g Wb Cjpe 4 glaw @ 2ed by 3Skes
O 4 &S e Ve &Sl yp dliy) (5P Spas
a8y Yo Ode ¢ glidl el ) an wizih cole slbews
okl & de)d £+ VOVpeak cus L |y (g)lgwad 255 (3559
Yo iShs lawdd pey cos SO ol JLis 4wl
Slro Glo a5 15,5 olo bl .0 plosl pae j3 1) (cladidd
s bl sl o 49 (651 o bl (gline ) Ylozs
Je ol Bpas I g (o 1y pas ) (23559 3 )Ses ol
Son ly siroy Qe (500 BT eopen (YY) WS
03¢5 adli (Jw YWE Y s wSlke b Jd le 0jled
Slalrs bl (gly a8 wisly pbsl p,SolS VYEEY Su
VY S p)S PO 1 SLS YY) 5ol g g2 1ol
welo V¥ (55l Bpae (l5e 0 ko (0S92 £)5 V% 02
o 3 o) ks el 0 dsle plis 5 b oo
B b (gylowds img dddd £ Gygo 4 WL g odd ale
09309 j U8 dilorus Bls by L zuls gy zol ©)a8 Loy
S dlgee lply g 1S o bl pute ite il Pl
(V8) 28l e obgS )3 (555l Bpae EaE sln dudo S,
9 S e gg YU Cliiss plad 3 &5 Sl ol L
b b oauls bl b o @olite Lo adllas b o g3ge)] Connis
2 Bl ey cpyed (g oo odind (LIS 4 039 guen
Adlior (g Copde
oy 52 &S Lo 5 Lo Slallas o YU gl b < glio 5o Lo
o Ll clls 90 0 wad oy Slojed 4 a8 Jlad 30 Y-
b 9> 3 (G5l Bpas > Gl g @b pbsl e
Colo ¥ Ly ool 6] & dagi | bl g2y Cilieo

09,5 3 sl S5 9 391 SV osd 4355 09,5 ) B39 5l



1FeY sler ) o sladi (pgd JUu/ oy g S 4 g

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

Review and Meta-Analysis. Journal of
Functional Morphology and Kinesiology.
2017;2(4):43.

Frampton J, Edinburgh RM, Ogden HB,
Gonzalez JT, Chambers ES. The acute effect
of fasted exercise on energy intake, energy
expenditure,  subjective  hunger  and
gastrointestinal hormone release compared
to fed exercise in healthy individuals: a
systematic review and network meta-
analysis. Int J Obes. 2021:1-14.

Bachman JL, Deitrick RW, Hillman
ARJJon, metabolism. Exercising in the
fasted state reduced 24-hour energy intake
in active male adults. 2016;2016.

Deighton K, Zahra JC, Stensel DJ. Appetite,
energy intake and resting metabolic
responses to 60 min treadmill running
performed in a fasted versus a postprandial
state. Appetite. 2012;58(3):946-54.

Barutcu A, Briasco E, Moon J, Stensel DJ,
King JA, Witcomb GL, et al. Planned
morning aerobic exercise in a fasted state
increases energy intake in the preceding 24
h. Eur J Nutr. 2021:1-10.

Mclver VJ, Mattin L, Evans GH, Yau
AMITJ0O. The effect of brisk walking in the
fasted versus fed state on metabolic
responses, gastrointestinal function, and
appetite in healthy men. 2019;43(9):1691-
700.

Bachman JL, Deitrick RW, Hillman AR.
Exercising in the fasted state reduced 24-
hour energy intake in active male adults. J
Nutr Metab. 2016;2016.

Laan DJ, Leidy HJ, Lim E, Campbell
WWIJAP, Nutrition,, Metabolism. Effects
and reproducibility of aerobic and resistance
exercise on appetite and energy intake in
young, physically active adults.
2010;35(6):842-7.

Lambert EV, Goedecke JH, Bluett K,
Heggie K, Claassen A, Rae DE, et al.
Conjugated linoleic acid versus high-oleic
acid sunflower oil: effects on energy
metabolism, glucose tolerance, blood lipids,
appetite and body composition in regularly
exercising individuals. 2007;97(5):1001-11.
Coll AP, Farooqi IS, O'Rahilly SJC. The
hormonal  control of food intake.
2007;129(2):251-62.

Wallis GA, Gonzalez JTJPotNS. Is exercise
best served on an empty stomach?
2019;78(1):110-7.

Veasey RC, Haskell-Ramsay CF, Kennedy
DO, Tiplady B, Stevenson EJIN. The effect
of breakfast prior to morning exercise on
cognitive performance, mood and appetite

https://researchinexercisenutrition.com

il Lo sSan 45 Wyl oMl dlie ] iy

(1]

(2]

(3]

[4]

(3]

[6]

(7]

(8]

(9]

[10]

L5yl

&b
Ebrahimi M, Rahmani-Nia F, Damirchi A,
Mirzaie B. Effects of aerobic exercise
intensity on energy intake, appetite and
energy-regulating hormones in sedentary
young women. Iranian Journal of
Endocrinology and Metabolism.
2013;14(6):572-9.

Douglas JA, King J, Clayton D, Jackson A,
Sargeant J, Thackray A, et al. Acute effects
of exercise on appetite, ad libitum energy
intake and appetite-regulatory hormones in
lean and overweight/obese men and women.
2017;41(12):1737-44.

Kazemi A, Ghanbarzadeh M, Navidi Z,
Soltani M. The effect of 8 weeks of
intermittent exercise with consumption of
black seed on serum levels of vaspin and
lipid profile of obese women. Research in
Exercise Nutrition. 2022;1(2):11-9.

Azali Alamdari K. Impact of Aerobic
Training and Vitamin D Supplementation on
Hunger Rate and Serum Ghrelin and Insulin
in Middle Agead Females with Metablic
Syndrome. Research in Exercise Nutrition.
2022;1(1):20-1.

Ebrahimi M, Rahmani-Nia F, Damirchi A,
Mirzaie B, Pur SA. Effect of short-term
exercise on appetite, energy intake and
energy-regulating hormones. Iranian journal
of basic medical sciences. 2013;16(7):829.
De Bock K, Richter E, Russell A, Eijnde B,
Derave W, Ramaekers M, et al. Exercise in
the fasted state facilitates fibre type-specific
intramyocellular lipid breakdown and
stimulates glycogen resynthesis in humans.
2005;564(2):649-60.

Van Proeyen K, Szlufcik K, Nielens H,
Ramaekers M, Hespel PJJoap. Beneficial
metabolic adaptations due to endurance
exercise training in the fasted state.
2011;110(1):236-45.

Zouhal H, Saeidi A, Salhi A, Li H, Essop
MF, Laher I, et al. Exercise training and
fasting: current insights. 2020;11:1.

Vieira AF, Costa RR, Macedo RCO,
Coconcelli L, Kruel LFM. Effects of acrobic
exercise performed in fasted v. fed state on
fat and carbohydrate metabolism in adults: a
systematic review and meta-analysis. Br J
Nutr. 2016;116(7):1153-64.

Hackett D, Hagstrom AD. Effect of
Overnight Fasted Exercise on Weight Loss
and Body Composition: A Systematic



ceeBly 30 1 ot g Ll SO 38 (oglio (i) 59 Cadled 1 201 45 g (6 gt

[26]

Skipping breakfast before exercise creates a
more negative 24-hour energy balance: A
randomized controlled trial in healthy
physically active young men.
2019;149(8):1326-34.

Broad AA, Howe GJ, McKie GL,
Vanderheyden LW, Hazell TIJJAP,
Nutrition,, Metabolism. The effects of a pre-
exercise meal on post-exercise metabolism
following a session of sprint interval
training. Appl Physiol Nutr Metab. 2019(ja).
Solomon TP, Tarry E, Hudson CO, Fitt Al
Laye MIJJPA-EJoP. Immediate post-
breakfast physical activity improves
interstitial  postprandial  glycemia: a
comparison of different activity-meal
timings. 2020;472(2):271-80.

Research in Exercise Nutrition, 2022; 2(1): 11-20.

[22]

(23]

[24]

[25]

later in the day in habitually active women.
2015;7(7):5712-32.

Gonzalez JT, Veasey RC, Rumbold PL,
Stevenson EJIBJoN. Breakfast and exercise
contingently affect postprandial metabolism
and energy balance in physically active
males. 2013;110(4):721-32.

Deighton K, Zahra JC, Stensel DIJJA.
Appetite, energy intake and resting
metabolic responses to 60 min treadmill
running performed in a fasted versus a
postprandial state. 2012;58(3):946-54.
Clayton DJ, Barutcu A, Machin C, Stensel
DJ, James LJIM, Sports Si, et al. Effect of
breakfast omission on energy intake and
evening exercise performance.
2015;47(12):2645-52.

Edinburgh RM, Hengist A, Smith HA,
Travers RL, Betts JA, Thompson D, et al.



