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Abstract

Purpose:The present study was conducted with the aim of investigating the effects of eight
weeks of intense functional exercises on interleukin-6, interleukin-10, CRP, and physical fitness
factors among students of Shahid Alavi Boarding School in Minab.

Method: In this semi-experimental research, a pre-test-post-test design with a control group
was conducted among the students of Alavi Minab School aged between 14 to 18 years. Thirty
students were purposefully selected and randomly divided into two groups. Intense and controlled
functional exercises were administered. Measurements of height, weight, body composition,
maximum oxygen consumption, and muscle strength were taken from the participants in the
pre-test (24 hours before the intervention) and post-test (48 hours after the intervention), followed
by a fasting blood draw after 12 hours. The intervention stage spanned eight weeks with three
sessions held every week, during which the training group followed the functional program.
Meanwhile, the control group continued with their daily activities. The collected data were
analyzed using dependent t-tests and covariance.

Findings: The results showed that intense functional training reduced interleukin-6 (P<0.05),
CRP (P<0.05), body fat percentage (P<0.05), and increased aerobic capacity (P<0.05), muscle
strength (P<0.05), and net body mass (P<0.05) significantly.

Conclusion: Based on the results, intense functional training can be used to improve
inflammatory and anti-inflammatory factors, as well as physical fitness factors, in male students.

Keywords: High-intensity functional training, Physical factors, Inflammatory factors, Anti-
inflammatory agents, Male students.

Cite: Sadeghian, H. & Hashemi, A.H. (2024). Investigating the Effect of Eight Weeks of High-Intensity Functional Training
on Interleukin-6, Interleukin-10, CRP, and Physical Fitness Factors of Students. Applied Research in Sports Nutrition and
Exercise Science, 1(2), p. 55-72.

Received: 2024-04-04 ; Revised: 2024-05-11 ; Accepted: 2024-05-25 ; Published online: 2024-06-22
© The Author(s). Article type: Research Article Published by: University of Qom.



https://orcid.org/0000-0003-0427-9670
https://orcid.org/0009-0009-9383-1252

el ale o sdihyg AT 38 caslS gla iagi

JERTIE

S 6 » wod JULSID Dby yoi didd Culds il (o y
§CRP \o— g5 of jiis| (F— (S o8 i}
01390 T 1S (Silowa (FobT b 956

r‘_,,.o.&lﬁ O ol ¢ ‘Ol,{ééloo S0
(Jgmno oimny 39) (5l o B olKiils o Sl psle g ool 8aStsls o b5 y5 pole 09,5 Lol
h.sadeghian@qom.ac.ir

Ol end e oKzl o Sladl pole g ool 8uSKils ¢ g (530 5ud i) onli I ggziils "
hamid-sadeghian@yahoo.com

oS

Syl sbygslh  was Ui Gl ped atis Culin b awoyp B b ol ddlae :dae
15 plol e gsle S (659805 dusyto jgel 15 o (SolT (cla)giST6 o CRP o S

sl awte ligal il G 51y 098 b seilim —oseilin b b rStes Gimsh cal 0 i0bs)
by yo3 09,5 93 3 (B3l S ygeo dy g o ] AieBid g dy Gaal 4l Vo e Jlo VA BV s il b Clive
FA) cpedion 3 (hae 1 5 ool YF) pnilte olpe 9 (IS5, 08,8 8 S 5 sy JlSill
Sl W5l a5 (e )38 5 dlady (Bpae e oo a8 55 (g 8 (slaggpSojll (alblae Sl g sl
Sl & oyed 09)5 &5 €8T ploul duls ¥ dtin ya g atin Cutn )3 dSle dls e el oo 4 (6,5 sl

Cpyes 45 b Ui ol bas Juos wiblgsS g dinly (5 ge5) 5l o3l b otel cawd 4y (slmols slaaidly
ilsn o5 Gl 5 (P<ol+0) oy oyr S o(P<o[+0) CRP (P<+/+0) F= S ol LialS o s JLasils
D)0 gyld dme y3l (P<+/+0) s Lalls 0355 g (P<+/+) SMae &syi8 (P<+/-0)

e g el 15 g (el oy dgne > b JUSSE oy Sl Gl s bl 1S s
2,8 ool ljgel 2l Slower (Solel (glanygiSTé 39000

oliseltils e aladlis Wlse ool Jalge ¢ slower (sloysS1e g JUASIB (3505 W0 lgulS

— oSyl S ySelpnl (slaygS1e s JUasSl by ped din Catids 36 s (VFT) ppaats el (ol (o (L3l allie y & Sliss]
V=00 AV upeiole 5 s i 10 (23,0 )5 ol g sl j3l> Sl (SOl (glanygiS18 s CRP o -

VBT F/0 Y 1T AT B € VF T/ ¥+ 2 Gty B € VE- Y/ Y/TY sblial s € VEL Y/ ) /15 sblogs gy

3 o83l 1AL (sipgk s pgi OBy ©



https://orcid.org/0000-0003-0427-9670
https://orcid.org/0009-0009-9383-1252

ay e IS Sy F s et S0 )

doddio .)
G iy 03 g oo (Sl IDas Al @ 2ete 45 B 5l (AU s, Bl
OMae ladsle e plps 4 das o 35 by Sl 5 Jsho (S5500 58 Jas
b 3ol b S glos 5w i oS i ol 355 dlesl (655 L A3l e AS
Sdhae adshe (s5lusl 5 bllasil 3 jaseie JIs G sbul el Lo 5 o) (V) L8 o
o3 s ol & (YD 3yl adshor g1l sl s 35, slaeSiean b (Soo5 Bls) o 355
Abe gl 5 el i b S (ool g Sad sl 5 G2 Gladsl  JIg
5 S ol Jas e (55 58 Sl Sile b S oo ST 5 23S 53 1y LSl )
G w50 5 Cogie plp 53 Cuslis p Glonns a5 ode 20 (1) uS Salen b
(la Sl asle) Jsloms Ky slad iS50 ((sasl (slad shas) b sSs) dile ¢ taal (gAIS
Sl S a5 ilonsas 6505 Jalse 5 (Lo lSsal dsle) 5 Shas b Joloms Jolse
£5 35 0 24 S Al (IL-6) #8500 ans 13 b s 1y Sk 5 Shos
Sl (Glana S SlacawsSb dws 4 sl ) LS o Clled LSl 5 515 sl
o gl 03 o 5 as Gadshe alexl bidghe plo 5 Leudls b daS) U5l
Sops el GI3 pal 52 IL6 sl e WS S Sl el il GaS e
iy o g8 gaal 53 5 358 0 AS gl Ay @ sl 3L Gla S ol w-Le
55 (F) AS o G o ladly e (ool T oSS 5 gladghon 0 45 | B (sla sy
b oy O Gl 5 ol St el ol 238 S 55 (CRP) sl 36 251,
dyos 063 5 0130 3lSpen s 5 e G Bse B el S Sl
DR s sy 03 o6 3 AT Al (ol ole G olye & CRPS) .o
b0 i by o Cipie 5 Lo oaledl Jalyd 53 48 3 CRP .l o (4l (S
Ao 50 Al (sla) g6 ¢ oledl (slay 556 posdle (0) b o 2alS Jolse 25,
Jole L) 0=l sl sy e (IL10) V0= S0 ) g (slay 516 51 (S (9) 3,5 oo 13
3y 0 e s S5l 314 ol 0k e Sla Sl 3 (S Ol (S W5 e
N 58 5 Sgmge Sladsho 5 Vo= Sl o)l 18 sl 5 ledl slagaly Sles 5

1. Inter leukin-6
2. C-reactive protein
3. Myocardial infarction

J1-oe° wob sausie//:sdny



\f'v‘TUudoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: OA

Jrroe‘wobrsausie//:sdny

23 b gl Jor Ceale 5 0l a8 T Gl 5 35Uy Sbe 0liSSS' T Counptd]
el S5 o 5 e Cale B Glalowsid @liSSWS T Congtd sladshe
VoSl el Fge Ol 5 el olaS o Shes dr b Sl V- 0SH
Gl asgeree lapsly 5 (TL) oS SS T Copmsid Gla S oly HalS e
L5 5 B laampdd Sl 5 5 b oo emeen VoSl gt e ol 3L
et Sl o555 Cllnd aom 81 (V) S 3 50s [y NFKB b 515 s 5 0k (o3 5T
Sadain Jolse 4y (51ed oy SlRe 5 Coale g 5500 el 5 Shae sl 5o (60L)
5 o (ST lime ¢ oy Cdlad ode 5 s g5 andllas 3550 ol (5la 2ol dlax)
&35 Sy 55 (S35 0o 5 S (Slos Asle ames Jalse dla issadl 855 anltiy
5 DAd) s Sl LS e b s 3l b sl bl s 5 S Ol o JS ) 0b
Lol JLESSB Dl jad oSl 4 S 513 Gliises 350 4 (Gdudm Sl o3 (F) ol (ke
Sl sl fod ol 8555 Sl glaaals gl 51l JLLSSL Dby a5 aily o
sl 5 (i L 5 SIS 5 s Joos S (SB35 595 ) ()5 LSS
S5 Sl 45 aS HIT' G- 5 (A) 3,5 00 0,80 (s 030 Gk il o o ) (S 515 5035
A Gl Bl e oS 315 AST ahasdo dir 5 g5 Shae US> HIFT' ol (Sie ooty 53 [0
5 S s S beler 585 dlae Gl 5 0 Juked (SolT e
02 o 205 e it JUSSU6 05 (IS 5 4 Q) A sl 1y DN 55
Stz STy e S50 W5 0 5 355 00 0 Glomor ST a2y 531,51 oS A3l
sl OISl gy 4 glandlze 53 (Y014) (IKen 5 K pmndS e (V0= 1Y) G axils
1453310 5 (glaids O HIFT ad 55 53 ole3 Jsb s oledl (sla Sile s s HIFT &by yo3
g5 55 A 3 day (Son TNF- 5 1L-10 L6 sy (sla S0l 5 0l 0l il il
e 4 Shealllas 53 53 (YY) FoblSon 5 GuptSliossy (8) Ay oo (S5l3bine 3l oy o3
Lol s Mas e 5Ses 5 B (ST a5 il 0 Sles Sl a3 5L
(3 S oy o cHIFT o el i A 51 g a8 315 035 ol izl Sl ol

1. High Intensity Intermittent Training
2. High Intensity Functional Training
3.HIFT

4. Posnakidis



A e IS Sy F s et S0 )

i S S S (S g ¢y DS S 5 (3L 3 gy (B e O5eS) SS M
NS5 5590 o @bl lS ol posdle V) ol s ('QM Ceaslie 5§ O
25 35m 5 Glowam 3, 8ee 5 Gk oS5 HIFT L 8

Lt 53, 8kes Sl jed 36 ey 4 lallas 3 (YY) ghSen 5 o3
DL gl izl Bl 5 0 Ll S QBT (K3l 5 5 lamer slay556
b 5o Gl ol s Comlzal Jgls o5 S wll (65 Shes Sl a3 S1 3 oS 00
Sl s (Dhiae D58 (Silr laysSB rzmen L3k Sl s BB sk 4 Cl 2
Dlalllas 53 5950 a3l 4 45 b ecnlnly 0) C3L (5l e 35082 55 QULES 2T o
S Syl Syl Akt JLESE Sl el ain Cobd S0 ey & ool anlllae
adlas ol el 5 oy gel s glomar SobeT (slayeS 5 CRP o\ o= Sy
b seed oy e Sl B oS )8 (s pale ol 5 Ol e oslinad 350 K15 e
S (LS S8 ol 3 el 5 (K350 50 s S g

T N TTR
awyde (Lo VASVE S aals b 03,55 jad e Ol sel ls sy ol (slel amal
G* Power) sk o Jl3le 5 ulal 2 50 Godioss (LT 305 i3 Olis (ke g (35,005
GWT Ol L (o8 a 55 485 033153) L& YF 450 03Il Bl .l dcanles (VALY a5ens
93 ladipad 3l S ol anlllas ys el Cows a0 +/Y 0 Sl o3l 5 doys Ar gl o ys O
b el o8 ol S5 p3Y 5 Sl 05,8 3 5 \D slaS (3t liies ol
Sl Ml ol i 058 asens ) eslinad b 55 Lol aalllas s pluSCS, 8 S
el 48 s S5 ol anlllas ol SESES,E 5 S 6,Sskul IPAQ) T s,
Sopgee 4 3 D] Aabda Sjgen 4 ol andllas 13 GBS TS5 5y oS Lol b Sl

S 513 IS 5 e JLASSL by oS 0g 8 90 5 oluas
Sllas 5Ll daasl S g andr G 55 (05 G5 £ ) S i
5 A el o GEASES,L ol Al JLASSL Sy 8 Sl oo s o Jlaz]
N bagls b (J3 SISl 5 Gt opl 00 S Al 4 g b s

1. Poudevigne
2. International Physical activity Questionaire
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. Banaszek

. Sit-to-stand with elbow flexion
. Push-ups

. Crunches with rotation
Dumbbell swing

. Front pulldown with squat

. Good morning

. Side-lying hip abduction

. Upright row with sumo squat
10. Dumbbell fly with pelvic elevation
11. Elastic trunk rotation
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Push forward

1. Front raise with side lunge
. Suspended row
. Knee flexion with elbow flexion
. Trunk lateral flexion

. Squat thruster
. Hip flexion with elbow flexion
. Ball crunch
. Side lateral raise with lunge
10. Horizontal row
11. Stiff leg deadlift
12. Bench press

2
3
4
5. Single leg balance with eyes closed
6
7
8
9

13. Single leg balance with eyes closed

14. Standing bench press
15. Sumo squat

16. Horizontal row

17. Crunch

18. Hips extension
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1. Shoulder abduction/adduction
2. Trunk rotation

J1-oe° wob sausie//:sdny



\f'v‘TUudoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: ?f

Jrroe‘wobrsausie//:sdny

)f)é)bbm gl 7—‘}35_}5}2‘3\ B JAV4 JJ\ a)\.b\bucj}fww el wLi 6)\)@’“
2 0555 WP 5Soke GO L) ks JLESSE 1 55 05,5 (F=Y/0) P=2/e¥4) 50
AP 10D 35 5 3mly P nSd el 5 05,5 el 53 (il ko

3l Gols gme 56 Qb}ﬂui}b VemoSel il s JLESSB Ol el yeizmen
B OVVE) sl o 3 alygal ymils Vo= Sl o) uuds JLASSL by e 31 s (P=2/+ 1Y)
Loy S o 503 G 3 ol Bl (gls sme Sl 2 Jos ijgﬁ (YIYO) &30y
o); AF=¥/IAO P=+/++Y) 3yls S99 ©olslime ool \~—w5)JJ.:.i\ B AR ;\ o3l b
WS 5 el 3 Gk 555 29T (il ST 1) s JIASH oy
(P[0 0) 315 s sNL Vo= S

AP=210 0 A) 3515 olssme 36 lygel 2ls CRP y dodds JUESSB Ol o5 puizean
Ose3lom B OIVY) Gga 3l e 3 0lysel asls CRP bl JUESSL by a3 51 55 copizean
CRP ;5 /N4 1ol b laey S oy ol 4l (5yls sime ialS 2 Lo ijﬁa (\V/Y¥)
G L) s JLESSG el 09 S (F=YAD P=v/0V0) 5yl 55 (gyloline gl
.(P<'/'())b\:éjawliCRPJf;fabflgwua)_s(ﬁ‘ldlﬁaﬁrﬁjiz ¥ Sl

AP=2/2 ) 5)ls (gls gme 56 ol el Sils Sl gb Pl Dy 5 Al JLESB Ol jes
050 3T B OONYY) ¢y 05T s ) 3l gl 2l S g Pl 8 (e JLESS by 505 31 55
dujﬁr\.)u\ Coydd s '/Y/\Jj\ a)'\JJHgLAa);Cﬁ{ Sl 425\.36)\.5‘5;&» U:‘ﬁ‘J’e‘ r;)lsf(\”‘\/‘\\”)
ool O L) ks JLESSL o 03 05,5 (F=VINY P=v/v 1) 505 35 5 (5 lsline oslis
.(P<~/~O)b\:é}\&@léjér\v\}\Q)ﬁdﬁe}ﬁbwwja(pf)lﬁf‘//q

AP=2100Y) 5y g ls sme 36 olygal jiils Sl pll Dy s JLESE Ol el
B QYY) gseil i 3 alysel jiils Sl Pl S s JLASE Sl e B s
CJ)J@)A K JS‘ OJU.:‘L»LAU;W R wb" L;)\JJM Jﬁi\}@‘ r;jl;(\c\"/‘“ﬂ) O}A)Tm
Ldd JUESSG o 505 09 S (F=F/As P=2/v0)) 515 595 (gyboline Dplss Sl gl
3l NG sl el 58 WJS 09 S L awslis s (p@lﬂS FIVY Sl s L)
AP< /4 0)

b Sle ke dagd ($3558ks amyde Blipel 255 3lpn Ol i JLESIB Sy yo3
avydke Olysel 55 (Gl Ol odd JUASSB Sl 3 31 s (P=2/r o)) syls (gl sne
le SAS | 2 e (YO/+ ) O3l ms B OVY ) sa3l s 5 Ol (55ke dgd (535,008



74 e LSS by F amin cta 36 )

Gosline sl (55ln 55 3 NNV 3 03Il b Laog S oy ol 4l (g ls sme J2ol33) aids
[ e YT o v o Kle M1 L) dodls JLESSB (s 05 09,5 (F=Y/VY P=+/410) 3505 5555
(P<+0) 5505 (5N ($3lm 0l (S 05 S L amlie > (add /(’J§)J‘.‘§

315 olsgme 36 bl s Oy o Aeyd p dkd JLASE Sl es oizees
OWVITE) a0l s 3 Olisal 15 s (oo deoyd cdadds JLASSB Sy a3 31 53 (P=2/+14)
deo 3 53 1N o3Il b Laes S el @Bl (515 sme 2alS Loy (VONY) (50l b
L) s JLESSB 503 05,8 (F=F/AQ P=2/0V ) 5)ls 55y (gobolime Soglss o o >
AP0 0) 505 65 0mb O (o daoy> S 05 S b dnslie 13 (Ao yd YIV - Kilis ]

55 (P=2/00)) b5 (gyls gme 36 oyl s o el 35 sl JLASSB Dl ye3
Ose o B OFVOY) oyge il i 31 Olisel 25l o Lalls o35 (ol JLasSl by o5 )
Ok Al 355 55 1Y 0 Sl L Laeg S g s Candd 4By (15 me ul3B) 0 S5kS (/YY)
Sl L) ol JLESSB o as 09 S (F=FIAS P=v/v0)) )l 545 (5oboline gl
AP<+/+0) 5515 6 3L ks el 035 (J S 09 S b a3 (o SekS Y/¥+ Silee

P95 0900 9 (P95 Ol —€ Jgu

2955 (e S Syl
(b 1995 39931) R955 095 _

090ilom 093l 09,5 i

[3{x¢]

i P F s p s

LR WA /A P VAV AVA L SR 7A 2 VAL SRR ve

AV ERY RS PR v R 5 ol
NN e vereae Jgs O

AWK =YV YYD £/¥F IVE £ XY ped

VY eleeNe: FIAD Voo pSed il
R N P e

e hK YR AR END VW EN e
N fVew YIAD CRP
SRV ORY VAR VSRR S

oK SIS YAAYRYAY VWNT RNV e plule,
YA efeNs VDY s
AV VM OOYYAVEYAY VYA s B

Je VK FIY O FYAY YA YV 20 s plil oy
¥ ofeeNs Bl
JBOV - IVE L YVINNEYISD  YEAYRM/Y S s

JeN K SFAY YO £YAD O YVE VY pyed
DAVZRRYRAY E N AN g Siled e
<[+2) VA XY[ee2YEE YNINEYIVY S

J1-oe° wob sausie//:sdny



\f'v‘YUudoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: 44

2955 O S syl

(b 1955’ 39931) 295395 P . .
0903l 0903l 09,5 P

831!
> P F b p  t
gl

JNRE YDA NN EVY WS EVAY el
NALURRVR PR /X1 o ko
NN Y OWIAYEVA. WASRVAY S

e NK O SXIMYERYEVAY YVOY Y0 e
Y leNw SIS o Al 0398
JAY = NE O RVAYRYY VV/EerYA s

29,5 93 (ot yIoline Cglid 1 g0l 42 (903l 31 laline (Slacuglis K
(U555 29,5 9 ol JUuiSG (32 503 09,5)

&5 Az ¥
=Syl Ly Sl s JLESOB Sl o3 42in Ctid ) Sa b ool andllas
S,y 5S 5550 55 .S ¢L>;3\ Q\}yl@\: oo ;:bT slaysSt s CRP Vo= .Sy )
B sl Rl P58 ks JLASSE Sy e a8 ol 5l il ¢ ol 5 oledl
2 Globe 5 2858 WP 5:Sks GOl L)y JLESHS 505 0,8 )l (5o sns
2 R LA Sl e opmer 01> SH0ml PSSl RS es S L anlis
ol O] L) s JLESSL - 563 09,8 o)l (gyls sme 36 el 5505 V- Sl
ol rosdhe 3)ls VLN =Sl (IS 0 S L alie 53 (ke 0S5 2 IPY
Aok JLESB oy pa3 09,8 00 53 (6l stme 3B el 2305 CRP g JLASSB Sy 505
313 50wl CRP (S 05 8 b amlie 13 (e 2 p S5y +/FF :S0ke 31 L)
SlogSE bl JLASE by a3 oo 30 4 & lanlllas wdls ploil sla o 2 Sl 2
(Y939) OhlSer 5 S 5 pmmdS o0l 31 gy o 53 85 C3L bl awkls . oledliis 5 ol
el 53 53 0l sk 53 Sl Gl Sila sy 2 HIFT Sy o5 sl SIST o) 5 42 slandlan s
S IL-10 L6 s (sl S0LES 5 5l (i pmalss izl (51435 VO 5 (sladds O HIFT

Jrroe‘wobrsausie//:sdny

Sor sl S 3 5 dnb e g oboline Rl 5 g5 53 3l dn (Ken TNF-t
58 b adsl Sl w sl & G b 5 a0 595 s @ 2l s a S S e
OUSen 5 ok Slsgy opmizman 5 edalle (5olokime Sl (503 0 55 o Ll (F)
Spgr Sl Ll (65 Shoe Sl jo3 a5 s gxese o on & Sladlae 53 (YOYY)
olis C:jl;b (0\%) 3l o0 uf)ha& leiuLg:J\ O3k SNhiae s %ila.&)L;Jé;JLAT



44 e JLESIB by F awin et 36 )

35ep (oS aldas Cuoslie 5 S8 o JLSS Sl Sl (K o (oo n DS sl
Il andm 3ol 3 g rne 53 (CK) SLS (518 ¢ g 103 ol 5 sl 4t 3 a3 234
53 i edalis CRP 5 g BB oot geon aS Ml 55 (23 (2158 oDl 0o & o258 5
S I 53 p geS Ao VY sgd> Jl atia b aslie jo layg, eles s> CK “..:..LAWJ)L
2> oMae ol b ax s BB Sledl sloul s HIFT 505 ool il 3L i (39 CRP
S 4 b g ol rete (Dlae (a5 (oS (S coar (ST 5t 53 ok Jlad L3
S oslizal aygal 33l (S5 5 0T 156 55 5 Ll Lo 5 el glay Sl Sy CIlab e
AST 250 )ls 385 DMae Gl 53 a5 ege SR > 4 it JLASIE OLy e
e Gy by sSl ol GlaysSb o ses S Jelss O Syl 4 4 b S
ol R s 4 i (o Shas Sl sas S 53 VoSl Gl oS5 S ol Ol
Bgie pela oS sl 9l (Y19) ghlSen 5 SisiemnlS 45 Olizeon Bl oo LaysiSG
55343 a3 e 20 S5y VBI04 SAY S HIFT by a3 oS a5 55 oy (330559
S e 0SS YAPIE 4 YAID 3 GH el Sl HIFT Sl a5 5Y¥sb 05
S Jooos J1 55 ik (3, Shes Sl ye S 3 V=Sl (reen () Sl il
5 Gl S Sy 31 sl b e e s iopn & g B St
S 5ae Dy a3 Ailan) 4BVl Coand (6l lawsgie (Sl 5 4 pmly Connd sl SYL sl
OV el alls DLy a3 e 93 1y LS ST 45 ol ol a5t Sidode (U
b3 ok 3] sletals 53 Sye Sl 51 85 03 slatebs 48 350 355 o] ol el
Sl alg e cduled g eslinal (g el Jlasl 3l g AuS 0 eslinul (HIFT) Cogline oy o
A Fge V=Sl Oles 3 5e Slp g SLay S Rl 5 (S plie LS axeng

AL adls 8 ol sy eSB o5 Shae Oy pa3 S 5s Lilg e il slay S5l
Oml 8 313 s oy 03 3 AU gl 4 Ly 508 el @ OIS s 1 W ) (S
Sl Olipe Al Compe (Al aliae s (IGF-D) V= oyl ol Al 050098 Ol
=R Ges 1S ol 5315 2S4S 55 5 =558 sl 5 4 25 53 g s FOXL oans
S S6 sl 5 A5 alS L a8 555 oo (ACHIIB L ACt R-AID I g5 s 5281 2isis 5
ol o) pan P Sl wslen el

dyhe Ol gl G5 (S3lsp Ol s JLESGL Sl o5 S sl (LS ol andllas el
M| L) s JRESE p je 03 S 3l (gl sme 36 Slie (g4le dgd (ghsul

J1-oe° wob sausie//:sdny



\f'v‘YUudoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: A

Jrroe‘wobrsausie//:sdny

2 L Sl Ol WS es S b alas (43:33/(’;%/%&“ Yo Sols
OKe 5 oSy s JLESSL DUy ya3 S 50 S3lsm 08 250 & b e Sl
Sy Sl Lkl (6 Shas Dl o3 oS Ll paase nl o 4 Slasdllas 5o (YY)
Ol gl (W) 58 e SMas ol b Ol 09y SDas a5 Shas 5 A5 SLT
(i DS S (3l 35y b 03eS] S HIFT oy 03 axin A 51 ey oS sl
5SS LB 35 oSS Allae Cuaplis 5 CSa o JLST SRS Sl (S e
Voon s (3, Shes o3 atia Jler JUos a4 S5 b S5l 5 (Y 19) olIKen
933)?ggb};glaf)a‘_;gj&&lé>M45>|>QL‘;3@L:} (8) 5503 gy p Jd 35 V0 93,0
o s Glamdlae 55 (Y1) ohKen 5 5, KulS i sdalive b ams y5enS] Sl s
An3 o g ik (63 Shas 1 o5 ol 5l iy o (SoLT 3500 iy 45 S 500
A odalie 3o B Culid Gl g JB DL by sl 4 ol plis =t (A
o loma (S3lT 5 (S5500 5 Sl Sl as (slanilas 53 (Y 1 VA) (hSad 5 s g2 s 2
348 sls ylis s O8) axslsy Jls e VLS, 5 55 ks (65 Shas oy pa3 atdn Clia )
S 53 bl Sk sty (o b @ At Brae 05S] il (93 Ses Sy 5
23 Slopls Dl 563 5 dodde (63 Shae Dy 563 auglis 4 (Y1) 0 5 555 5 0l g5eenl
)sdﬂtz@c&:b ol s LY ) dmsls s 06 53 oDl 28l 5 63,5 sla e
3 ST o &y Lo Wl JY5 51 (S0 A edalie (05 095 9 3lsa b b
S J 53 08 OBl (S s b ol el s Lol el 53 AL QBUS S8 o
A S iy 55 db Wl o) QBUSES L (YY) GDSen 5 550 50 oS 5o
5 YV YY) Gl Jgome brainy 55 Glopls Oy pad 3l eslinad 4 by o sl 1S sy
g oamg BB STpbe s Jeesd sl LD 3l S olse 4 1 o A8l ol e
Sy ge o hS Pl o Gae Dyl Ll a5l s S ey QLIRSS
(Miae i 3 am g BB Slacd s 03l oL L (Y 2 W) gl 5 e 51 (YY)
a1 ol Juad Sl aia Ve dgb s Jbdie USH3L 1 2 S 55 b e 5 018
& J ol YY) w5 S (g mie Slia YL ck..ﬂ OIS 55 55 Slopls s 05 (slaasl
Cbpr 5 Dl b aS (Gl pls Sl o3 a5 ol o 31 S (lopls Sl jed Sladlas 3 5
skl (8555 5 Sas o 5 5 SOlas Dyl 5 ol sl Gl s s S5
Cood 6l YL sl 5 olmiil (S sl s8I 5l eslinad b Sl a3 (Y YO) s



74 e LSS by F amin cta 36 )

L) s Sdade (s (63, Shae Ol ol Ailen) a8V Cuand (gl Jawsio syl 5 a8l
(ol (V8 YE YY) ("““:L’ alls Glopls Oly o3 o 53 |y Ol ST oS Conl ) G
L Odl ) (glatals )5 S5 Dby oS 31 aS (Glols gy 03 (sladel 5 aS 313 592 9 Jlez| -]
A g ))m )l J.u\j'}b;n c.L'JSL;o oalaiu L§)L>w‘ Jhel )\ 9 c.)JS oalai C)jula uLo) Ode
S N Olg e B @L:S bl Sl alls (62 @Lﬁ o SOl Olg 5 lewe ;;LJ
;;L»T Ly sSh e emen 5 oledl Lo 5 ol GlayeSh sse 5 wals JLASSL

.JJS oslaiul ijﬂTuflu\) u_:\.w

J1-oe° wob sausie//:sdny



\f'v‘YUudoJ‘,chdf‘.laJu.ﬁ‘}”Aﬁ.’xﬁ)éééﬂ)lSLth&A‘,}: V’

Jrroe‘wobrsausie//:sdny

References

1. Kliszczewicz B, Buresh R, Bechke E & Williamson C. Metabolic biomarkers following a short
and long bout of high-intensity functional training in recreationally trained men. J. Hum. Sport
Exerc. 2017; 12: 710-718.

2. Lee EC, Fragala MS, Kavouras SA, Queen RM, Pryor JL & Casa DJ. Biomarkers in Sports and
Exercise: Tracking Health, Performance, and Recovery in Athletes. J Strength Cond Res. 2017;
31(10): 2920-2937.

3. Leggate M, Carter WG, Evans MJ, Vennard RA, Sribala-Sundaram S & Nimmo MA.
Determination of inflammatory and prominent proteomic changes in plasma and adipose tissue
after high-intensity intermittent training in overweight and obese males. J Appl Physiol. 2012;
112(8): 1353-1360.

4. Crescioli C. Vitamin D merging into immune system-skeletal muscle network: effects on human
health. Applied Sciences. 2020; 10(16): 5592.

5. Osimo EF, Baxter LJ, Lewis G, Jones PB & Khandaker GM. Prevalence of low-grade
inflammation in depression: a systematic review and meta-analysis of CRP levels. Psychological
medicine. 2019; 49(12): 1958-1970.

6. Kliszczewicz B, Markert CD, Bechke E, Williamson C, Clemons KN, Snarr RL & McKenzie MJ.
Acute inflammatory responses to high-intensity functional training programming: An observational
study. Journal of Human Sport and Exercise. 2019; 14(4): 906-917

7. Gerosa-Neto J, Monteiro PA, Inoue DS, Antunes BM, Batatinha H, Dorneles GP, Peres A, Rosa-
Neto JC & Lira FS. High-and moderate-intensity training modify LPS-induced ex-vivo interleukin-
10 production in obese men in response to an acute exercise bout. Cytokine. 2020; 136: 155249.

8. Feito Y, Heinrich KM, Butcher SJ & Poston WSC. High-intensity functional training (HIFT):
Definition and research implications for improved fitness. Sports. 2018; 6(3): 76.

9. Heinrich KM, Becker C, Carlisle T, Gilmore K, Hauser J, Frye J & Harms CA. High-intensity
functional training improves functional movement and body composition among cancer survivors:
a pilot study. European journal of cancer care. 2015; 24(6): 812-7.

10.Claudino JG, Gabbett TJ, Bourgeois F, Souza HS, Miranda RC & et al. CrossFit Overview:
Systematic Review and Meta-analysis. Sports Med.-Open. 2018; 4(11).

11.Banaszek A, Townsend JR, Bender D, Vantrease WC, Marshall AC & Johnson KD. The effects of
whey vs. pea protein on physical adaptations following 8-weeks of high-intensity functional
training (HIFT): A pilot study. Sports. 2019; 7(1): 12.

12. Brisebois MF, Rigby BR & Nichols DL. Physiological and fitness adaptations after eight weeks of
high-intensity functional training in physically inactive adults. Sports. 2018; 6(4): 146.

13. Andersen LL, Tufekovic G, Zebis MK, Crameri RM, Verlaan G, Kjer M & et al. The effect of
resistance training combined with timed ingestion of protein on muscle fiber size and muscle
strength. Metabolism. 2005; 54(2): 151-156.

14.Posnakidis G, Aphamis G, Giannaki CD, Mougios V, Aristotelous P, Samoutis G & Bogdanis
GC. High-intensity functional training improves cardiorespiratory fitness and neuromuscular
performance without inflammation or muscle damage. Journal of Strength and Conditioning



\A e LSS by F amin cta 36 )

Research. 2022; 36(3): 615-623.

15.Poudevigne M, Day C, Campbell E, Mills D, Porter R, Zornosa X & Andre T. Fit for Fire: A
10-Week Low-Cost HIFT Experiential Learning Initiative between Underrepresented Kinesiology
Undergraduates and Hypertensive Deconditioned Firefighters Improves Their Health and Fitness.
Education Sciences. 2021; 11(1): 33. https://doi.org/10.3390/educsci11010033

16.Roberson KB, Chowdhari SS, White MJ & Signorile JF. Loads and Movement Speeds Dictate
Differences in Power Output During Circuit Training. J. Strength Cond. Res. 2017; 31: 2765-2776.

17.Posnakidis G, Aphamis G, Giannaki CD, Mougios V, Aristotelous P, Samoutis G & Bogdanis GC.
High-Intensity Functional Training Improves Cardiorespiratory Fitness and Neuromuscular
Performance Without Inflammation or Muscle Damage. Journal of strength and conditioning
research. 2020; 36(3): 615-623.

18.Cosgrove SJ, Crawford DA & Heinrich KM. Multiple fitness improvements found after 6-months
of high intensity functional training. Sports. 2019; 7(9): 203.

19. Brisebois MF, Rigby BR & Nichols DL. Physiological and fitness adaptations after eight weeks of
high-intensity functional training in physically inactive adults. Sports. 2018; 6(4): 146.

20.Sobrero G, Arnett S, Schafer M, Stone W, Tolbert TA, Salyer-Funk A, Crandall J, Farley LB,
Brown J, Lyons S & Esslinger T. A comparison of high intensity functional training and circuit
training on health and performance variables in women: a pilot study. Women in sport and physical
activity journal. 2017; 25(1): 1-0.

21.Baudry S & Roux P. Specific circuit training in young judokas: Effects of rest duration. Res. Q.
Exerc. Sport. 2009; 80: 146-152.

22.Crowley E, Harrison AJ & Lyons M. Dry-Land Resistance Training Practices of Elite Swimming
Strength and Conditioning Coaches. J. Strength Cond. Res. 2018; 32: 2592—-2600.

23.Hermassi S, Wollny R, Schwesig R, Shephard RJ & Chelly MS. Effects of in-season circuit
training on physical abilities in male handball players. J. Strength Cond. Res. 2017; 33(4):
944-957.

24.Kostikiadis IN, Methenitis S, Tsoukos A, Veligekas P, Terzis G & Bogdanis GC. The Effect of
Short-Term Sport-Specific Strength and Conditioning Training on Physical Fitness ofWell-Trained
Mixed Martial Arts Athletes. J. Sports Sci. Med. 2018; 17: 348-358.

25.Munoz-Martinez FA, Rubio-Arias JA, Ramos-Campo DJ & Alcaraz PE. Effectiveness of
Resistance Circuit-Based Training for Maximum Oxygen Uptake and Upper-Body One-Repetition
Maximum Improvements: A Systematic Review and Meta-Analysis. Sports Med. 2017; 47:
2553-2568.

26.Heinrich KM, Crawford DA, Johns BR, Frye J & Gilmore KE. Affective responses during high-
intensity functional training compared to high-intensity interval training and moderate continuous
training. Sport, Exercise, and Performance Psychology. 2020; 9(1): 115.

27.Gomes JH, Mendes RR, Franca CS, Da Silva-Grigoletto ME, Pereira da Silva DR, Antoniolli AR,
de Oliveira e Silva AM & Quintans-Junior LJ. Acute leucocyte, muscle damage, and stress marker
responses to high-intensity functional training. PloS one. 2020;15(12): e0243276.

J1-oe° wob sausie//:sdny





