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Abstract

Background and Purpose: Firefighting is a high-risk profession that requires high physical fitness, and it
is important to have regular exercise to maintain optimal physical fitness and health. However, there is a
little research on the best types and methods of training to improve the performance of firefighters and
reduce the volume of self-contained breathing apparatus (SCBA) used in duty. Therefore, the purpose of
this study was to investigate and compare the effect of 8 weeks of high-intensity interval and functional
training on cardiorespiratory fitness (VOzmax) and the used volume of SCBA in firefighters.

Materials and Methods: Thirty-nine firefighters working in the fire department of Tehran participated in
the study and were randomly allocated in the three groups of control, HIIT and HIFT. Subjects in HIT
group performed 8 weeks of Tabata exercises with body weight, which were 4 exercises in the first two
weeks and were increased to 6 and 8 exercises in the 6™ and 8" weeks, respectively. In each session, they
had 10 min general warm up, thereafter they performed 8 sets of each exercise, where sets included 20 s
activity followed by 10 s rest and 2 min rest was allowed between exercises. Subjects in HIFT group had
similar program to the HIT group, with the exception that the exercises they performed were those
exercises in the standard simulated test for firefighters which were performed based on the Tabata methods
(20 s activity followed by 10 s rest). Two days before training and 48 hours after the last training session
the VO,max test (Bruce’s protocol) and simulated firefighting test were carried out.

Results: The statistical analysis of the data showed that HIFT and HIIT caused a significant increase in
maximal oxygen uptake (VO2max) and performance, and a significant decrease in the volume of SCBA
used in firefighters (p<0.05), though, these changes were not significantly different between HIT and HIFT
groups (p<0.05). VO,max increased by 6.35% and 4.26% in HIFT and HIIT groups, and performance
increased by 5.21 and 4.74%, following HIFT and HIIT, respectively. In addition, VO2/HR increased by
11.64 and 6.52% in HIIT and HIIT groups, respectively, while, the volume of SCBA used decreased by
14.41% and 11.44%, respectively. However, the results of repeated measures of ANOVA showed no

* Corresponding Author's E-mail: s_ahmadizad@sbu.ac.ir
https://doi.org/10.48308/joeppa.2024.235532.1242
Received: 02/05/2024 Revised: 07/06/2024 Accepted: 11/06/2024

@ ® Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions
By of the Creative Commons Attribution (CC BY) license https://creativecommons.org/licenses/by/4.0/).

95


https://doi.org/10.48308/joeppa.2024.235532.1242
https://orcid.org/0009-0001-5177-9355
https://orcid.org/0000-0001-5859-3556
https://orcid.org/0000-0002-7457-8433

Ql)&@jilﬂ waﬁ1)36oﬂas5&5wbt{ﬂ

significant between-group differences for RER (P=0.269), HR (P=0.595), VE (P=0.392), VE/VVO; ratio
(P0.778) =) and VE/VCO; ratio (P=0.778).

Conclusion: According to the results of the present study it could be concluded that 8 weeks of HIFT and
HIIT can improve cardiorespiratory fitness (VO2max), performance, and the volume of SCBA used in
firefighters, and that performing these types of training based on the Tabata’s method is advised to
firefighters.
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Physical Fitness

How to cite this article: Seraji A, Ahmadizad S, Cronell D.J. The Effects of 8 weeks of high intensity interval
training and high intensity functional training on physical performance and volume of firefighters' self-
contained breathing apparatus. J Sport Exerc Physiol. 2024;17(2):95-108.

a5



S S l E P PN Called g 359 Sglgr 1 4 P
‘\v\ﬂAr Ve A-20 raxio ¥ oyl Y oj90 NFY

YY) Al

x> § Sl o ySlos p Wi g (69 5 los 9 29ld Wly pod aiid Cuid Wil
UL T 5 i oliws yuidaw 31 ouivos Lisiuw!

TJS”S TR " 3o sl ¢ “;?b.w ]

Ol Ot it St LSl ¢ s j05 5 ()59 pole 8OSASIS (559 (mm ) pole 09,5 )
(S ol camgzlole g olSils oy STy cublage psle @S lidicS o 5 ool iousud 03,5 ¥

PR

5 QUL o )Sloe Sgue (sl (shayed lobey 5 €55 e Lr3eS 0 il 57 b0yl Sl gllas Cudls 5 oz
aid F O jeo Sl Olidsd sl (g0gamme Cod )l glls a5 i olBiws l oadooliinl pae Al oS 5 oS (slo,5aS18
9 omid sloy Sl Gl (50,Shee g (9l Dl el i cute 15U Aslie g ) p GRBgh (ol 5l Baa (ol plo el

Y QUL':.JU;LJT 30 (gt ol jaikew 5l cadoslaiwl pox

Ol Ls’l*“"u“"’] Sldes izw o el ULL...JUMT S YAPE B) a5 YA iegh cpl ,0 (BauSes b i gigy g dlgo
8,8 18 (HIFT) YL ol b (60, Slee @iy o3 5 (HHT) syoils 5ls Sl ol ¢ 5iiS 09,5 dus j0 Bolas jgboay a5 wisg
Sy oz Jolis pgo 5 Jgl slaaian jo a5 aisls alosl 1y (059 b BLE <l o3 atan ct o & HIHT 05,5 sla Soges]
et G5 8 4B Ve Caleh kg Al Rl S it R a5 g cslaiia 5 5
o oddplonl S > a8 glas ol b csols plodil 1 HIT 09,5 b aslie JSGg s HIFT Sl yed 09,5 slo Soge;] axiils
sl (Corl il 4l Ve g cdlad @l Vo) BLE b, a0 5 ol Slas 5T o lasbinl 3o g5lwands (50,Shee fya03] (lul
&5k (9031 5 (g ISS9) VOIMAX (y5903 Sty e Al (52 3T 51 g sl TA 5 Sy po5 9,5 51 Sy 59 9 s

285 plol Sles 251 8 g3 luands

SalS g0 Shas o 3 pan ieaS] iSTas lobme (il coms HIT g HIFT @l yed ols oyl bosls (5 ,le] Judosgas 1 g b
HIT ooy 5 50 o yusie ol lyass o Lol «P<e/+0) wias yUlis 25T 10 ot olfitwss jaikews 5l ool poe o jloline
Uil oo 0 FIVE 5 2IYD Cus 4 VO2max jlaie HITg HIFT 09,5 10 (P>+/+0) cuilss 0429 (5, lobine gles HIFT
HUTgHIFT 05,5 95 50 g ols ol ialidl s 0 FIVE g OV s sy HIT s HIFT 055 50 j0 0 Slas guli yuizron .l
oadsoslatul paxe HIT o HIFT 65,5 90 10 ols (lis gl cpaiomed .l ialidl s 10 #1049 VV/EF (o5 54 VO/HR e
Ot 5,5 (55 o3ll il jlg Judos gl (b ol bzl mals s yo VVIFE g VEIFY s gy blias 2T ot oSt |
(VE) slaids d,505 «(HR) L8 L0 (RER) (swiis Jobs Cod (yl5m0 10 sy 990 5009 )5 (o (5 loline glis a5 olo

(P<+1+0) culas 0959 VEIVCO2 s s VEIVO; e

S8l o Wil oo HIT g HIFT Gl o5 atin cotin a5 557 (6,84 ol oo yolo Guiion gl 4 az g5 b (g S azass

s_ahmadizad@sbu.ac.ir :Jsiws odivs g aslll, "

VEYIYIVY il gl VEY/ YA iyl s Gl VEY/YNY el s gl

v


https://orcid.org/0009-0001-5177-9355
https://orcid.org/0000-0001-5859-3556
https://orcid.org/0000-0002-7457-8433

O g (=l Sblas 5T 50 (60 ,Shes g (9lis liy yo3

Al g 09 blias 3T jo ekt olfiws jaikews 5l sadosliiul g 40 (EalS g cwdiS sl o 0 Slos 4.g0 VO2max

S8 00 dpogi (ULEET (sl BLE g, 4 Sy yad nl 99 0 szl g 3,05 3525 (S5 0503 £55 95 ol B e
oblas sl o Shee (B pan S| iSTas (60,18 Sl yed ¢ Jlg ol Sl el ¢ Slows L;ol,c—l 1ol sojlg
5Oy 60, 5es g ool Ol el atae Coie JO R AR g = o Oy el d ol il ] a4 slciw! g

o Sdled g B5is Siolenned & a5 oblaszsT o eiid olBiws jailew 5l sadoslaivl e 5 (Slews> o, Slec

N A-AD(TIVFY

aA



Y o)l.o.,.'f: AY 0,99 AAEAY

S Sedlad g 0558 (658l 5 @ s

Sgdisn g Celipyinl Jolge 510 84 panie
s plol S 5 (Vs (lae I bl sl
|y e s ctis p Yl oo 5 loaly 31 gl il
Glaadse o L YL Clab o el s Jo
Lol 51 ol oo 5 05 oo Slilas 4y pladl oLt
o a1 Coe Sl Slles a5 wialysy
5 Bgd oo podas HLLai T 5l gob; olaas alle
ol Sloms (Solel yiols comas oo (golaas
ol cle gt e S he g alols s Sliles
Wolga Gl T o 5o aaiby plonil (> 50 Sy
3 S e woys ¥ Lo,w a8 cul I8 LS
Jib @y s wwsige S5 1y ai by olnl
S b sl )b g plail el a4y il ]
Sl 5bi oYL SHlae cwliiwl § &,a8 (s5len o
Sl 5T sleolKiny! 3l (6 )l 4l 4y 455 L (P)
U aiis pome plail casls Olppes 4 Clél
s T b Al plonil plSie auilyny bles ]
Wl god (Sl b (oglie (s Sl pod g 0S8
355k Sz 92 il sl |y asilrann iy 5 (Lo
O 0 sl a8 HIT @l o5 51 solitl ol (A V)
Syg0 P Jelie s Sl 31 (riimmen 5 0180555
Sl 5 oo AnS el a5 15 Jlanl
Sl all Gloj ;0 (297 adpe g Sy bl
ailgi oo HIFT HIT Sl yei a5 wlools olis
0S| pSlas w3 (6, 8eda See w29
e (Sid gloy ool 3t 4 by
Sl Gl rmes 5 S slacolls
2UsS loy Do 0 eglas Sl el 4y ol (554
Jolss Jgano jobas HIT Sl oi 28ls 50 .(R) aigds
el al slooyen b olisS Lies wyad slaclas
6o, e Gl i HIFT Ol o g Cenl calizes

—edd g Sl sl il a5 Wil GowelisS

a9

doddo

oS Cenl 00 S arog Slis il 5l cbli> e pezd]
Sz (bl Ggasl Sl slois des
abyl olpde g s abxl aVle 1, blas sl
Sygons |y (G el b o e slaaali  Slas s
el SLas T (sho ol i ysles 5o 12 @y elase
a adds )0 il e YV 090> (55lse < b fBlae
@by plxl slp 1) g% 0j9 3l eSS o Sl
Ot QLS g el jsbay Slas T Jad 4 by e
SlSslaal s GbLes 25Tl 1 esdl (V) Sl 00,8
5 Nl slonz glacdlad o oS lud b cou
5 B> slibl a5 wleols olas L3 sla iags
Glajls a5 Web oo crge bl sl slauld
Lolis ol 5 0p bl il o (gt (Sujelsnnd
b Lol Gl (Boe -8 i Ojson
oS Sl yidon 555 Jols g codlad (Lo 50 (5]
Ol sl o Shos 5 cdlad oy s 05 g
(V) o9 o0

s gy o (HHT) YU ads b ogls &l e
V) Gl i = B Solol g 0 3502 (512 i3
oy A5l Sl yed g8 cnl Slisiod gl bl
s Sl yad 3l 550 (LS (o3l sed il
(o Solel Sgp o g ALS o Jes
Oezmed (F) Wad oo glows 5 Slae 5 VO2mMax
Lews e, (HIFT) YU oas b g0 ,Shoe by yos
dglio ()TL a8 Sl HIT Gy jod 4y Comnd g4
s HIT ol jos a5 wilosls las claass ogd 0
rhw 0 (6Keds g o Wlgi oo HIFT
S oy G 25b 4y o B pan 5SSl
- B Gl rmen 5 S sl sl
2P S oSy Slayed a4 Ced Ge (FBe
Sl By gLkl (0 F) wisl (BlsS ey e
Glacgame a5 Cudl ond asly SLks S



OSe 5 (o>l

obles 25T 3 o ,Shas 5 (o9ls @by yes

s QUL.::;JQ‘:JT bog e oKiws jadew

g owyp B b ol megh pl o ol ot
NVOmax ,, HIFTy HIT oly e ,u08b dlis
seiis o jaulew 5l eadoslaiul pox> g 0 Slos

b3 sl blas st e

GB9F )

Tk AL S ol G ) ik R sLadiged
oy olommosiloin @bl b eeSas
o Olsz oye GLas sl YA Gl sl Gogas]
L dges pz () Jgoz) Xog (Jle T YY)
eI sylel Glgs b G-Power jl8ls 5 51 solaul
5 VY a8 ol dwloe <10+ 5155100l 5 oo p0 O W]
28l 3151 S sl sl 5 ael Cnsts 05,5 52 ol
Sllos (i ;5 a5 08,5 S5 10 85 VY La gioges]
5,8 celo V) (il g0 5 ol Sl is]
ool wog 5 a4 Jeriw (Coliwl cels A
50 i Foll b oMl Baa b g plaels & ygu0s
Gorb 5l 9 930, (oo (nyed ddz gy B g (o atin
2SS G ey el Dges ) Sen 4 o3
Lo gogesl sl LI oy 5 ol (oled (i
PR =S Abiuls) urw g 0D oold midel
Bras pis peas 0 oY Oledbl ol a8 F
S 4y Olilso B yae pae (oo Sl S o w88
A S o Sandg 59,50 Brae g cele i
sols o Soge;l & Slews slagyse;l 5l i el
SN S byl sl ab alss ol g al
Selo ez 2UaL Jodllygtws G:bo) il &g
Sl g (sl 5l i

oSl Sy yegg il glacspSoshl 5l ey
o lapseil el 5 lowr (Solo]
AN 05F aw a olar psbay b Sogas]
WD eSSy HIFT HIT ol s

093 I8 sl oy blas 23T .() +) 0isS e sl |y s
Pl pasd cladle Dliad Gundy pe |,
Sl Slgzs ol Gosdey o il ol en o wimo
YU oyy9 Jdows Ll ol (gy9,0 gyl 5l cdaslo
Oog Gle Swols izen g (a5 0kS YT S90>)
QUL.;".JJ‘JT 2 1y ek S b ‘L‘°Q]
oot 6oL (Sigls i JLad a4 g wS e JoeoS
e B9y 9 g Ol il slapiacs 5o
Conlizinl ¢ lom Folol als aiajls 45 W oo
#) Caslagl ;0 Vb D08 rizmen 5 (Fgye- B
Sl a3lo by oS g (Bl T gl ()
iy oo 6 sl Bimo 4 o] a5 i 5 ol
G cldled (Sen Sy i bl
Dgd izme g Jlgal o 55 (Sam T by
2R Jelse 5 (S anS Sl olol s
Jelse wilgi oo olles plin bles 23T o Slas
oBiws 3l 00,8 slen Adzs uile cuSogdxe
Ghls Tsa yoilos adls ,o il (SCBA) ) sy
ool 4880 Yo o0 )80 S 4 00,88 glgr ood )b
plodl ploy Om (e (Ko (S slagiagh
a wilools i plail cols glowize 5 SCBA
codlid plnil L SCBA 3l sslinul cob b a5 IS
Slop Bras axye (V) cal o iy (SO58
2 Sk Wlsiee lai il wal s ek
oS ool oad ool i WS IS (6 sl slaais
Sllas o, bles 25T o Shoe YU Slows Sobl
izeats (V1) 8300 Vb oadig sl slogsal g
HIFT @l pod a5 wisls lis (F410) o, Son 5 L
ghe Rl b e Ul o9 o
Slidos ;0 4l g (A) 048 oo bay] Slows  Solel
Sl el £98 99 Glojed duglie 9 (ow) 2 4 iy
2 oluyes ol 5l Soe by HIFT, HIT

3 eadoolatnl g g 0,Sles ¢ pwiis la,gSE



Y O)Lo..,:: AY 0,99 AAEAY

S Sedlad g 0558 (658l 5 @ s

o9 phite Clad ens JUS 09,8 aniSle
 olis st Jas b s e glacu)led laid g wog
aiols el

Sl yod 45 05,5 50 )0 dlan Culd Do 4 by Soge)]
O dud> V) cans o yeax ey o HIFT gHIT

(Col il Cel TA g 0 0d dud> S & g0 ole

(lire Byl £ 1u55lo) Gulizni £930 31 it oy 2 9390 S F0905] SS9 ) Jgux

% 8o el (#55%5) &3s

(205 2 o5 5kS)

Ghoggiil) a3

() o 09,5

YAXEY/- AOIFEVIY ANAE=N

Yo/s£Ey/A INFRES RV \yvaxy

Y&IYEY/A INVAESRTAY ANAE=

TY/EF) Y o b oo ,Slas Sl pod
voIskalY YU s b slss ol o8

vA/vYE0/8 Jys

sl Sl il aads g0 OS> pule g Wols 0
oo Glas 3l paass oS> ez sl & g0
B bl Al ABS ey g 03,5 ik
gl b sl 51 (28, b 3 > slabl Ul b oloblS
Sy o ekS b S L 0 Sy g Gy slabl
S il asll Sl e oS Gid b pae dtin
Vo )b (oslS Ve Sy apdS B >
Lip g e Vo S peld) 599 9 Slib Alewga
S 015y (ol V0 Ayl o 05 > 50 o2
Blol e Cooms 0 (0SS Ve pgtas Joo g 5l
b Slyyed ol o8y cle D> ggeme 5 0
285 alol Y+ 118 oy RPE

5 Sl yed g5, 5l Gy 101D (g5l (b,
OpeST mh ol es atin et plesl 51
ST sadgiloand (el i Byas
sdosliinl slsa lade (eizes 5 (53 ,Shes G923
osesl plasl pla pedS oSy juike
Sl slellw] oo [0 saigledn
RPN

oBows I (Brae oheST Sl (s ol
(Metalyzer 3B- a5 b5 Jdowsa o0
2 ooliiwl Jaed 5 (59, wop 9ol g Cortex)

255 55 8 slagosel igeeR l2! )
oS pyS aids Ve Collad andr ol Gy (R e
99) &y (5 il (slags (4B &) p 5 (590 ol
Aol (aBds dw) Ly iSOl g (aids
plxl BLE Slyyod (hgy 4 Wl (asls Sl yes
S ez Jeld pgo g ol sladiin o a5 288
s 0g gy g OlsSl (oig L (LIS ol
oSl g oSb Bl > g 990 &S > id Jal pgas
9 oSk 59) Jhp S5 > il b 0 g 0D AL
o i 3 &S o yp a4l 55 LSl
O wBlaie 5 codlad 4l Vo ol cow 5o 5 Jlsie
90 Lm‘sbs.aﬂ S, wle 9 09 ol sl aslh V-
S5 g Vb Gl b Sl yei 1a00,5 o0 ol il addo

iz S alowl Y+ b VF(RPE) 53k 5|
Do b S3903T YU o b (60 ,Shee cdlad 09,5 4o
69> ol (59,5 0,5 aiBo Ve clled ale o )
9 (AR50 39) @ s (5Ll Slogs (ahBo =) o5
Sl el adly (adds aw) Ly auS oS>
axgi b aS 0g &S > e Jold gaeme o HIFT
2 8ol b s sl (60 Shae 9051 momads 41
a5 85 bl BLE by pad () 4 &S > Cia
al Ve g cdled asl Ve o 0 L{b‘sjdj.ao)'T

pldl Cw e o ) S8 e g auily ol ]



OSe 5 (o>l

obles 25T 3 o ,Shas 5 (o9ls @by yes

A A S L 3P0 o bl slaulos

Gollize Sgles VOmax  sleosls  Judow gl
> Aslio g ol lis ey )3 o (P=+/+-Y)
leog, S L S 05,5 slaosls as ols Lis laeg )5
P= Y s sa) HIT ¢ HIFT olo el
09,5 99 @ ,0.0,l5 8g>g (5 lolixe Ciglas (P=+/+ - ¥
FIVE § £I¥D o5 54 VOamax laae HIT ¢ HIFT
D9lds 09,5 98 (9 (V Jga) <l ljel oo

P>/ 0) cuislad 59> (5 lobixe
&yloline Oglas o ) Slos (sloools il g Judos gl
Ogel el ol las beg,S oy |, (P=2/++V)
b S 098 o o5 ol las (Sgb (ol
(P=+/+\, P=+/-Y 3 5a) HIIT § HIFT &l o8
HIT s HIFT slaog,S 100,10 8524 (5 loline cuglas
Lol il 2ol58l auoyo FIVE 5 O/ o pas o Shes
P>/ 0) cuilas 0529 (5 loline glas 09,5 90 oy
& ol Sglas as™ ols lis ) S il lg Judos gl
(P=+1-YO)RER jlade )0 cwyy 3 50 ooy S
VE/ VO; s ((P=+/-1#) VE «(P=+/--)) HR
3¢5 (P=+/++¥) VENCO2ies 5 (P=+/-+Y)
il 4) b yiie solad (sl (ol G305l 0 s
Sglis J S 09,5 9 (s pe3 sloog S e (VEIVCO,

Sglay iyl STy 90 oy Lol eols ylis 1y (g lolins

ial33l VEIVCO, yiie (gl s samlice (5,loline
05,5 35 5 o Jolins HIFT 05,5 sl b oaonnlios

D lolias (duo ;0 YIFY) odlsosalive yil33l HIIT
glie jplaieay (ually Jusg S (a5l Sl b
&l Sglas VOAHR sl oog )5 s (koo
9 9 (L gy 50 Sloog)S G |y P=112 )
O Sulobme gl bosls (>g) duslin oy o
P=+/ec0 Cwyga) HIUTs HIFT  slaog S

58 ey B 5 e 3 5 (o a5l
Sl 4 ey Gl clils daslsl Sailalg «
s Jolt ACSM sl one ol e 550
sy M 4 VNVD 5 5L (RER) ks Jolis
B plye Gl Gl sszg b GeST cltls
ool a8 (Lo Sl 4 Suo
RYYRE VR RVSE SN R RV-PIS{ I O VCON (PR
sk eabdyas dlea e e sl
ool Slis 25T sain g sluacds (g0 5l oyblis 25T
Wiy S o s oot el i
VU e So O3S g pg Al 4 o0 S5lS
Lo S3g03] s 092 s Al U glis)| )5 (00,5 LS
Sl eolatwl Lo J.;A.o—lu.e omb 1, olad
Wdjso 4pd (2okS To SV G 4 aglS A0
o Ve Sl 15l ey 5 08 by je g, TG
2 ST Ay Sy g w90 00 ST 5 O g0
So Cole 40 g NandS oo 5o VO Sl 2], O
499 o Jir pj g ety 1) ghS Ve Sl
Okl b 5l g WariS oo s g, e Vel
s g Lot 305] Gl B g, 51000, oo 5508
oolawl @L.,.uuuﬂ i 2o glen Lm‘s;oyoﬂ
oy sl e s5ni] Sl 5 iz 5 5 235
oltws Jluzms yiegile 5l ooliiul b la Soge)l lawgs
S8 St g et S Jre (SLaS ST (oS

5 aesls (bl Jelosign 1o sl sgolel Judend
by (s sl 9 VY &5i SPSS (g Lol I3l 5
o ooliiwl Shgg,mli yge3l 5l ol &8 09
o i dan y0 oosly xy 55 ol Lis 93] i as
obed duslis (sl ol by 09y Jlo i VO MaX j2-as
0903] 5 BB 50 sy 9y90 Gl piie (Sile
sloosls sly 5 msSom Jele b S lsy]
oelly g S 9051 5l etiogss JLo s 45 VO,max

obod 5o (ghlole mhaw ol solawl gy ngcwe g



Y O)Lo...':: AY 0,99 AAEAY

S Sedlad g 0558 (658l 5 @ s

HIT 5 HIFT (sloog,S ol (Lt g piiy somiind
Sglds JyuS 09,8 b (P=2/v o #, P=e /e 0¥ i i)
oS 09,5 55 G a5y o)1y S92y (5 lolies
Slrog )3 0 P>/ 0) cilas 5g>g (5, loline Dglas
oS olSius 5l snsoslitul wz> HIIT 5 HIFT
Seals ao,e WV o VFIFY s blas isT

(¥ Jgaz) 28l

a5l ol cdslie JyuS 0g)S L (P=e/),
VWEE S 50 HINT g HIFT sleeg,S ,0 VO2/HR
Soldi 09,8 90 oy 8L il as s FIOY 4

Cold 093 g (5, lobiae
oolaiul o> saosls il jly Jdow gl pioran
Sylolime woles  blas 231 wds jaddew )

O b ol olas og,S oy |, (P=+/++1)

G (g o Hlaxo Syl g (pilo Y Jgur

0343l 0393 Ohes 05,5 oals
FY/0+0R FESEYIY HIFT S ran o5eaS) Slas
FAALE/E FFIALY/A HIT (4532 52 07 5lS1 2 o)
£V ETA FASEEIY Jys

VY/0£V/Y VVAEN /D HIFT 92 03231 5% 2 Sles
VYVEVY VYY) HIT (a5
VelpkeIA VAOEN) JS

\IYYE./-f VY[ ¥ HIFT o Jols s
VYOE /¥ VIYA%-/-0 HIT (49l Al les)
VYV ¥ VYV (- f U

VAYIYEEY VAV/A£Y/A HIFT B s Sl
VAVIOEE]) VAD/AES/F HIT (Uads folast)
VADIVES(S VAY/VEO/A Jys

YVVEE/ VAV EE)Y HIFT B by p (Brae G5enS]
Y\SEIY YRV HIT (Al
VWITEN) VANVEY/Y Jys

VOYEYY VEEEVY HIFT S92y g
1OYE1 VFYE1 HIIT wids 15
VYA Y VEOEY S Jys

£1/220/) YAIVEE)) HIFT O5emST L9005
FINEES YUOEF/A HIIT e

FA/ VY FAFEYQ U

YYNEYY YANEYY HIFT O enSl 6 & 905
YVAEY/E e HIT (W&ol
YAFEV Y FYIYEY/O U
FAINESFY OFIOED/E HIFT obles st slge jarlew
B- - 510 OFIBENY HIT (42350,
AREIN BYIVENF U




OSe 5 (o>l

obles 25T 3 o ,Shas 5 (o9ls @by yes

HIT 51yt HIFT 05,5 o oolicul Lals 0lie
o es slrog, S o jaulew 3l eolatul alS g
5 iy O3Sl Sl Gl oy wigos
yaizen Al 05,5 50 y0 oblas T Solel b
Sy e 45 bYS I (S G Sl b
Sgete o0 55 aigy ol 50 ke 3l HINT Sl yes
(il 5 S5152) 3] 2l sloga s aled
FOF) el @als b gl ol s 3l oolazul
Sl il B35 Sl yes oS HIFT @l el ()b
RTINS FEIW I P R RTINS
9 Olo yed (1091 059 Olaads Jdoay Wilgs o a5 w5 ls
Loas asb Slesost ollee @ bap] e calis
yaadew sleslazul as 1y 0,8 5Ls sadols] slas )55l
Bl o lasbin] e ax ST .ol ools yrals iy
S92y €ailsy pll gl Slews Sobb I Sl
Sras 5eST il gl alE Ll oyl
S 43S )0 p Sk p i e YD 5 YAIF (o
plml b jols Gz 10 .(V0) Sl 092 g0 dicinn
Syt b yan ST 2SIam HIFT 5 HIT &Ly o3
olis a8 35wl 1) (L3 latgh s 5 dl
px> Bran j0 gualS b iy cwas Cod b ailosls
(OF) )5 s BL3 | bLES 25T )0 Igp jailens
2 G B s Sl 4 azg b oalnle
S8l mhue e palS o Wi by sebe
Tobw )0 dgee O9d (Bras dndn jenS]
Oblai sl o Slae i3l Corge ilgs o VO2max

QOY) vg
6‘)—.’Jb~‘°6‘)€ ‘6)11.1@513;;:,@&1@&%&) pli;.&b
GireS  pSslr b lepras glr ol
S 8y e by il UL 25T 59 25T
Ladjay)'T S Slos poogdle dslllan opl jo 0SS
2l Glyo 2l g sl o Sailely b

Ol b Jeloiganiod 55 ogesl el ole

S 25 A g Sy
coin b dslie § cwyp yol> Guisd 5l Bos
OieSl iSlas o HIFT o HIT ol o8 aton
5 eadeslatuwl P> g (oS slo S (st o
bl g0y LS 23T o cwdt oKty jasdw
sheslaiwl Lrals HIFT o HIT Sl pes 510 s
2 soslie blas w3l lwg jakew J3ls len
OS] 5Slas HUHT g HIFT sleog,S o yizmon
58, Vb as el oads ooy las . cdl yioli8l B8 as
4 o5 atis la)l5 op s b Sl g 4l
p i 5 ke FY B YA Spae 5]
Oezeed ((VY) Wyls 5Lo adl Ve Cow jo p,56lS
asle @L.w olgo (ggl> ULMW] 6 el
)o:}ILo.‘;_>l5ch s> o zobaw ;o S ST
e 1y B ) aS el ] 1 a6 wSsmle
Ol L ol et = A8 Solel ol b ol e
3 B9 m el sl slen b b e slaolyg) ylas
S Ll (558 L5l 5 o slabl ool bLS )
Y (K5l 5 slagwly p (oo ualpd g Con
odds g lwands IS all > VO2Max as,o A-
uuocéybwwmyfsw‘owﬁ‘)l
OY) Wloo,S G158 1 a0 A BTV o (g polie
Slo yed srog,S 0 15 VOMaX «ol> 5a855 o
oIl s ,s FIVE 4 #IVO cus s HIFT o HIT
o olliws jailew po aASGl 4 dxgi Ll
P PR R COPX P PEOUON-Y WS Y L GOWR e
p 5l eoliiul (pals ragh ool &8L G St
35 s yed 09,5 55 5 GULEI T o (kS jailes
90 @ 4O |91b )A,Lu..:’ > )l oolawl CJLJ O,Jo as
o, VVIFE o VF/FY Cssa HHT g HIFT 04,5
3 eolaiwl o (5 ol gley ax ST ciils  ralS

i odalive (g ped 09,5 93 )0 lga jaikew x>



Y o)l.o.,.'f: AY 0,99 AAEAY

S Sedlad g 0558 (658l 5 @ s

! &5 S Gl o0 g Wb gt 358 (B pae 5enS]
Cellad le; 5o B (lyo b (B ran (5eST )0 Sonte
2 Oaby Sluyed Jeere jobay ol bLI)I o
Syt o 9 I8 g0 5l Celad 5 ol oy
(V) 098 o0 Sllad oy jo (Brae OS] Qi
Jozd aa il (g 03 09,5 95 )0 (e Doal &Blg 5o
39 S oo jedS Ghis Jsb 0 oS Cl ol s
L)l o (Brae oS e b lyss cnl (S0
Sade )0 g 4 Wilgi po Daeasy jo AT coll
Jri coale 4 axg b oaS 0gd e VOo/HR
Obro 33 Slpis ool o] lacallad g4 9 Slas i
s Wlgn rme 58T Cizen 5 s
05,5 55 @l a5 (YY) wisy sguge |, obles sl
Al |y s (2] (2934 gacas 0l (i 1 53

S
GO sogasme jo coliul cdls o laads 4905
O S ple a5 ol agds o J Ve
S Sl o o 5id VO B Y- a4 luoaslalg
HIFT  HIT sbaog 5,5 (VE) (551, Sses (Y1)
o8l as, 0 OIYY g YVE s pay ol i o
53l 5o HIFT g HIT (slaos S 5o VE .cusls
Jedoas ailgs o a5 28l (al33l (505l Gy 42 S
Gk Bly o il S5 b e Gl Jalge
DS deeS1d oot JLEE 8l e ey
o L alS g eanl o gles 8l
s 45 23l oS e alaz 5l WS e eS|
Ol 5y Aused diin Sdlad o po Wisd oo
b og 09o5] ol Gilidl 4 az g L .(YF) Wb
Olsin siier Salled ool 5 Suloly 0 s
e Lialil altewe cpl LY 5l S 08,5 am
@A bl iyl 095 93 )0 oy digs
VENCO:, pite ogas ;o (iagh nl sloasdl
(o, O/AY) Liolidl HIFT 05,5 0 o cumli

s HIFT laog,S 5o (HRMaxX) <l ol o ,iSTas
e yrals ws,e YIFO § YIYY e sa HIT
390 2 HIT G HIFT Sl o3 523 803 cnl ol
51y Jole ol o5 090 a0l By STa
Slep 3l oolaiul g Bran pals LYo 5l 4lg5 oo
SHIT claog,S o bilis il bawsi jailew J5ls
b s 053] plml ey wizman cndls HIFT
BIYY s ey HINT 5 HIFT (olaog,S o Sailels
o ailgs ge il ol casls Lialsl as,s FIVE
oS HR il g s & VOMax iulil LS
5 55 ad e VOMAX b pols o o 4 wiS
B sl st delsl BYs 5l S Wlgioe ol
50 ol b llae gaose oyl sl Saill
VOamax L ol o 1, HR jsas e il 45 o
5 £ a8 ol ol LSl 5 wis,S sanlie YL
5 b yo HR 09 b (i R joilns 51 190
A D8) ol s o

YI¥A o oy HIIT g HIFT slaos 5,5 RER luie
30 Ol bl wcasls (o boline mals o ,s YIVE
Sliiod mlo b mls (ol g Sglitte (2503 09,5
Cobw p by Olyyed sies o plis &5 (LS
cleay RER gl 20lS (s g ool 35 31 RER
D9d oo ($9,¢ ol b5l plu S5 9 SRS
SloysiS B (538, YU Cleay sy o0 Hlai 9 Cevgaan
@lo)gSl plo )0 390 Cole )0 5 (Slowr (Sl
) el osls 7, sl ) owass

o 4y HIT 5 HIFT (claog,S ;o VO/HR luie
i o s il bl ooy F1OY, 1Y/ SF
A odslie (g loliae Sglas 09,5 g0 yo Ol s
bl slacyjele plfin blasist B by
93930 Yo <8 lbpo Sl oy A b 5 >
sy olled alool 4 (bles 45T 5L gline 45 o]



OSe 5 (o>l

obles 25T 3 o ,Shas 5 (o9ls @by yes

)J.J...m )‘ oaodlaul > )0 Ogmpr 9 ‘;5)9
Dgd Sl 15T Oldes G 0 wndiS olKiws

wadle a8 lis iegh pl Glzl o a5 glus )
oy Rl dilosons

S colo>
ol 0uis oolaiwl Jlo SaS 3l dllin (ol o

OB S g8 &5 ylo

il sy a8l i opl jo o s

&L (Bl
Sl 092y gk cpl jo gx8lie slas aigSmn

&L

1. McKinney ZJ, Bovard RS, Starchook-Moore

MN, Ronneberg K, Xi M, Bredeson DM, et

al. Cardiorespiratory Fitness of Firefighters:

Initial Results of a Multi-Phased Study. J

Occup Environ Med. 2021;63(1):57-63.
DOI: 10.1097/JOM.0000000000002067.

2. Cheung SS, Petersen SR, McLellan TM.
Physiological strain and countermeasures
with firefighting. Scandinavian Journal of
Medicine &  Science in  Sports.
2010;20(s3):103-16. DOI:
0rg/10.1111/j.1600-0838.2010.01215.x

3. Menz V, Marterer N, Amin SB, Faulhaber
M, Hansen AB, Lawley JS. Functional Vs.
Running  Low-Volume  High-Intensity
Interval Training: Effects on VO(2)max and
Muscular Endurance. J Sports Sci Med.
2019;18(3):497-504. PMCID:
PMC6683610.

Gl HIT 05,5 o a5 Jboys s ol
Jdo a5 090 Jlolias (aus,o YIFY) sulosmliv
SmeSliss sote JLad Gl Wl e ol Lol
(V) aaly Sailels o el slSin

i iy HIIT g HIFT (claog S 0 VEIVO, ,yolie
lyeeis ol g 0l 5lis Ll oo YA 5 4/0Y
oS VEIVO; 555 gliie ooy el sloog,S s
Sl (sl 5 el i (Blas 25T (6l wilgs oo
S50 § 7S Slop Lgd ((Brae (S|l (e
Dgdoe paidew 3 lga L o 5l LS
ladyo e (LR35 a5 waes o plis Slides
L awslae 10 02 4y (g iy owtid wly 9 VEIVO;
wbls gl e )50 b el 1845 )
Silep Solel a5 wms o plis aliewe cpl (VF)
Sl 192 sl 1 ige slom dugts el 4 i
S9b o y7ie yiaS (5eST SLAE 5 ome ,I5 0l
Ggd b Glomzr (Sobol Ghalidl cnl 2 533 .09)
gl L gy b 5 ool LS| 53 g 50mS]
5501 55 5 3,5koe Syaty s SV (Tl
ol Giagh (V) 0sdce QUL T S0 gy
Jsb @ ol Jlie sl 0g (placusgazs )l
0,5 o,Lil 0gy olisS g wlan Cule S el 5,90
Wi oo ol Gaeasls pped by90 ST Wl
A D oo Sgpede yiden HIFT Gl yed (6,105 31
i oloy Sae b alie ey plxil Jdds e
Sl o3 Gyl ool sloadh Gl 09d oo oloidn
ok oz 5l esliul 2alS o HIFT o HIT
Gy ol oeizer b QUL T e i
Syt g HIFT 5 HIT @l jad a5 ol olas
e oo oS sla,giS Hlu 3 VOmax xlaws
Sloyed 90 o w0 olis adl )
e iy e gl US4y HIFTGHIT

sl cedil B 4 laplai sl g 9,Sles



Y o)l.o.,.'f: AY 0,99 AAEAY

S Sedlad g 0558 (658l 5 @ s

Falk Neto JH, Kennedy MD. The
Multimodal Nature of High-Intensity
Functional Training: Potential Applications
to Improve Sport Performance. Sports
(Basel). 2019;7(2). DOl:
10.3390/sports7020033.

Poon ET-C, Wongpipit W, Ho RS-T, Wong
SH-S. Interval training versus moderate-
intensity continuous training for
cardiorespiratory fitness improvements in
middle-aged and older adults: a systematic
review and meta-analysis. Journal of Sports
Sciences. 2021;39(17):1996-2005. DOI:
10.1080/02640414.2021.1912453.

Smith DL. Firefighter fitness: improving
performance and preventing injuries and
fatalities. ~ Curr  Sports Med Rep.
2011;10(3):167-72. DOl:
10.1249/JSR.0b013e31821a9fec.

Peterson MD, Dodd DJ, Alvar BA, Rhea
MR, Favre M. Undulation training for
development of hierarchical fitness and
improved firefighter job performance. J
Strength Cond Res. 2008;22(5):1683-95.
DOI: 10.1519/JSC.0b013e31818215f4.

Pawlak R, Clasey JL, Palmer T, Symons TB,
Abel MG. The effect of a novel tactical
training program on physical fitness and
occupational performance in firefighters. J
Strength Cond Res. 2015;29(3):578-88.
DOI: 10.1519/JSC.0000000000000663

Guo Z, Li M, Cai J, Gong W, Liu Y, Liu Z.
Effect of high-intensity interval training vs.
moderate-intensity continuous training on
fat loss and cardiorespiratory fitness in the
young and middle-aged a systematic review
and meta-analysis. International Journal of
Environmental Research and Public Health.
2023;20(6):4741. DOI:

10.

11.

12.

13.

14.

15.

16.

10.3390/ijerph20064741

Feito Y, Heinrich KM, Butcher SJ, Poston
WSC. High-Intensity Functional Training

(HIFT): Definition  and Research
Implications for Improved Fitness. Sports
(Basel). 2018;6(3). DOI:
10.3390/sports6030076

Dreger RW, Jones RL, Petersen SR. Effects
of the self-contained breathing apparatus and
fire protective clothing on maximal oxygen
uptake. Ergonomics. 2006;49(10):911-20.
DOI: 10.1080/00140130600667451

Nazari G, MacDermid JC, Sinden KE,
Overend TJ. The Relationship between
Physical Fitness and Simulated Firefighting
Task Performance. Rehabilitation Research
and Practice. 2018;2018:3234176. DOI:
10.1155/2018/3234176

Khazraee T, Fararouei M, Daneshmandi H,
Mobasheri F, Zamanian Z. Maximal Oxygen
Consumption, Respiratory Volume and
Some Related Factors in Fire-fighting
Personnel. Int J Prev Med. 2017;8:25. DOI:
10.4103/ijpvm.IJPVM_299 16

Saremi A, Shavandi N, Khakroo Abkenar I.
Time Dependent Effects of High Intensity
Interval Training on Oxygen Uptake
Kinetics in Young Males. Journal of Sport
Biosciences.  2015;7(2):347-61.  DOL:
10.22059/jsb.2015.55234 [In Persian].

Lee JY, Bakri I, Kim JH, Son SY, Tochihara
Y. The impact of firefighter personal
protective equipment and treadmill protocol
on maximal oxygen uptake. J Occup Environ
Hyag. 2013;10(7):397-407. DOI:
10.1080/15459624.2013.792681

Gendron P, Freiberger E, Laurencelle L,



OSe 5 (o>l

obles 25T 3 o ,Shas 5 (o9ls @by yes

17.

18.

19.

20.

Trudeau F, Lajoie C. Greater physical fitness
is associated with better air ventilation
efficiency in firefighters. Appl Ergon.
2015;47:229-35. DOl:
10.1016/j.apergo.2014.10.002

Carballo-Leyenda B, Villa JG, Ldpez-Satué
J, Collado PS, Rodriguez-Marroyo JA.
Fractional Contribution of  Wildland
Firefighters’ Personal Protective Equipment
on Physiological Strain. Frontiers in
Physiology. 2018;9. DOIl:
10.3389/fphys.2018.01139

Johnson QR, Goatcher JD, Diehl C, Lockie
RG, Orr RM, Alvar B, et al. Heart Rate
Responses during Simulated Fire Ground
Scenarios among Full-Time Firefighters. Int
J Exerc Sci. 2020;13(2):374-82. PMCID:
PMC7039485

Lekzian A, Ali PN, Ramezankhani A. The
Eight Weeks Effects of High Intensity
Interval Training and Yoga on Cardio
Respiratory Fitness in Active Female
Students. Nafas Journal. 2017;3(4):11-9.
DOI: 10.22049/JAHSSP.2022.27979.1494
[In Persian].

Horn GP, Kesler RM, Motl RW, Hsiao-
Wecksler ET, Klaren RE, Ensari I, et al.
Physiological responses to simulated
firefighter exercise protocols in varying
environments. Ergonomics.

21.

22.

24.

2015;58(6):1012-21. DOI:
10.1080/00140139.2014.997806

Atakan MM, Li Y, Kosar SN, Turnagdl HH,
Yan X. Evidence-Based Effects of High-
Intensity Interval Training on Exercise
Capacity and Health: A Review with
Historical Perspective. International Journal
of Environmental Research and Public
Health. 2021;18(13):7201. DOI:
10.3390/ijerph18137201

Williams-Bell FM, Boisseau G, McGill J,
Kostiuk A, Hughson RL. Air management
and  physiological  responses  during
simulated firefighting tasks in a high-rise
structure. Appl Ergon. 2010;41(2):251-9.
DOl: 10.1016/j.apergo.2009.07.00923.
Kinnear WJM, Hull JH, Kinnear W,
Hull JH. 56C8Ventilation. In: Kinnear
WJM, Hull JH, editors. A Practical Guide to
the Interpretation of Cardiopulmonary
Exercise Tests: Oxford University Press;
2021. p. 0. DOl:
10.1093/med/9780198702467.003.0012

Williams-Bell FM, Boisseau G, McGill J,
Kostiuk A, Hughson RL. Physiological
responses and air consumption during
simulated firefighting tasks in a subway
system. Applied Physiology, Nutrition, and
Metabolism.  2010;35(5):671-8.  DOI:
10.1139/H10-061



