WWW.mums.ac.ir

Medical Journal of Mashhad
University of Medical Sciences
Vol. 63, No.5, P: 2677-2682
Nov-Jan 2021

74

<Nt
A»{,'C//,Z,/,

At (S p sk oBtils (S 0K il s

Beslads FFUL

YOV —YFAY dmio A4 g5 ,3T

Lo! 4o

1930 BMI g (AHI)aygmla—aaT (oli 9 (09I (53198 it 303 il
155 oMl 4T g i 42 Yo Jluileo

QA1 /PU b g sb —A/+ /10 (el 38 gu b

S Lol pan 555 dsb 53 a5 09k STl Ol 4 015 o 1y Sl oldl 4T oo
3 3 (STl 5 g0 i Dl el b s (T omla b D) s (31l sl g5 oy
3950 OT IS5 M0 ST sl (ot e olazrl 5 (S Solas Wl5 (0 Dl ol 4T
T 55,03 G OMae al 05 (a8 s BMIE (515380 (S -0 25 4 g bl 25
BMI 5 (AHDw sola-aT ol 5 ol 3lsn o pe0 LS50 addllas ol s el (g3l
R PRV

S YO Y L 80 B FY e slajlme b Jlile 30 YF sl o s 48 s opl o 37 89
e A S g5 (S51sr T 03,8 A S 515 aalllae 55005 8 53 55 AHI> Y BMI
Cjﬁvﬁopﬁﬁlbu)z‘?' GO0 Sus Ladds FOU Py Sdoay aude o cads 4w (glauin |
s 4l (S 0y Sl 0LL 4 T atie 53 I 0L ,s ST Ao ps A BVO L 5 LS
S 30 BMI 5 318 e s s o AHT (sla iz 25y slesl 5 Il 5 A28l 5555
A5 03t Y8 450 SPSS 131 o5 53 Jawa T 05T 51 laesls gy 1 sl ks

om Sobliae Ssls S T s P= /0 YA JIaAHT gl b Sl OBt ol 5,1 s ddidly
o Sobline S sl ST T Gz P= /1Y (BMI (g1 cpmen (P <0/00) Sl 352505 5 93
.(P>'/'b)..\i$a~l.1>¢-JUm>J}ae)Jf‘5>

Wl slix 53 (g lalmn EalS sl (gilen Dl e pll L osls Ol Jhags opl HEPR LN
iS5 edalin (g abas L BMI 55 Js deT 5 s 5a OLMe 53 Ol (e3lu]

Ol ot auT cay gl 4y T el ¢ o (551 5m o ped 1SS Olads”

' grae daze
Yb.*l-bg;’u) ByoRL
¥ slaxlgs ol

*
A ofl.2 0
)%ULAA) La)dw

P . - - & & o
(s ol 5 b o088 655D (6]
Ol g ol ¢ oMl ST o825 ¢y gl =g
Ky ke oSl ioleael 5 jin g S bt
J&;/;Jg—fu celgio

P . - - &

oly g ke 5 S Co T 0g S Lol
Ol gyl ¢ oMl ST ol ¢y gl

P . - - = Py
ly e ins ol 5 I o 0g S Ll
Ol gyl o oS ST ol ¢y gl

Email: ramezanpour@mshdiau.ac.ir



olgs sl iyl ps i 4 Wise Jlwsilo 0lspo BMI o(AHI Yaiyspla-ais] paslis 51 cxoslyi Sslsd orupei 556 ~TTVA

33 Caslodss 4T sluw Sk ol EIS bt
03 die Olgs 4 yls sy b Dl 50 BMI o 50
5 Sl Llesls pln Y NOLer 5 5,5 & aash
e ol @l T S oSy, 1) BMIE il 5l
o308 e SN0 5 T umeen (F) WLlos S
AHI 3BMI 53 2alS oS Wilos ST ey 1y ol 4T 9,
S (ALK 5 D8 Jl ol L L(F) oo 31
o o S F o or > TN 5 K
ol odis Jool> BMI s (g s Al js Ol 5 (g3l
Sy50 33 6oL sy 458 sl 53 s ok 315 0)
LUl o plowit (slaanlllan 5 ol 4355 O g gt 4T
5 SNy el it glooj 53 5 3l ea b Sl
223,08 Sl tag 35S L Ail o szl (5555
sl QTS\;JT S e 5 Ol (gl A;J 0 s>
035 55 855 15 amelr Sl g 5 BB Comer Ol
Loy B s ae) ol o3 i b ash 4 U
Olss 62,5 s, Kal, w1, W e g s Ll
ol o3 Aides 35 Slaa 53 53 1y (S5 auls b Lo
AHL 3lie ool G3lsn oo jad atin St 56ty
;wQ,,'@\Mer,)Mgmdu\:ﬁuvsl\m,

NG g

SLA-1 3
350 Jlile 3,0 YF sl o0 e Raglh cpl o
Sl 53 (S okisy s> T aen 4B 815 anllae
phe b Lng deha Slow ol Obslen Ol YD
Vsl badsp Ry Gl Se (bd w6,
BFY o Ooplols ags 40555 laslms by OLL & &
0O B FY oy S 3 AHI> Ve s BMI= Y0 -+ (Jla 8O
A b 8 Ly andllae 5y 00 (o ged i SKes gl L
o&ils 55 IRMUMS.REC.1398.223 (331 uS™ L a5,
WouiS ES 0 s 03 o) S 4 dghe (Sij psle

£F/Y jlas Ol ol 5 ke 3555 bee (sla byl sl

EVISY-7Y

Olge 4 Olg o ,(OSA) Ol galdl 4:..;T (aju\;.w
o B b olen S5y Jb s am g 0pk Sa Tl
Ol Cele Jsb s (aysla b ayT) i (galddl 3l o)
b i 53 35 b OVLE 5 53 T (i 5 ped
N e paaiy b T aple 5 il 4l Ve 5l iy Jsb
Yo il a5 Js 3,0s aslsl i OT 3 a8 el s\
G el @Bl A Ol dgb s al A Sl L)
g JB LY 5l (S5 B el e 1S e
Jols OSA ool Sl allss (V) ol Olgr 39S e
W3l n el o3 edalie BB T ¢ gole wik Cuy 5
(1) dsb oo 3oy b S 00 el 5 Saust

222 S 2l ol Ol e ay gls 5 4T
Sl (B pdsn ool a3 53 Dl p&n 03 s
b 53 olsr ol okiSHLEE cladmals 8 4l
T oo & Mo Ohles 53558 WSy Jlej 5 sba ol
35 Wy s s oS sliE glaasale (Ol (g3l
L2 AS e gl £ dsb 5o ol ol i Hlas Ll
Wbl GBp ol Golbme Glaamale 4 by e 4yl
oT @ M Ohles ol dsb L5 bamals ol S
ol S e LS o fes Ak Hsba Ol (sl
wilte ) (ol 6 i 5 O1S hol SOLS Sl
Ol oS oin 558 e adls KL gl SMae bw g
oo Oslay 33 457 b o ElS SMe 05 23 8 (o oot
05 302 B0n e o ol e 4 e Dl 45 4
1358 3l 03,8 K5 dhsay 4 olge o fage 25b 0
Sl Sjle AS 0 Ol (o3l Qch)A;wai))\:{\M
(S35 en OLFL L 5 Ja)eSE abS (Sl
L 55 s (e 90 B F) Jlsls 0350 St ( J&Kay ST
AONEIRRNRI "

SV b 03 ol plasil Sl R s 4 (Sl S
Sl elm 53 a8 Wles S 58 1) AHL als T



W Jlw Oojlatd 99 (53-)3T

aglis (Sibjy eole alSiils ¢ Aibs)y asSibils alas -¥1Y4

00— % v ps2
e 50 Yo -
e 50 v eoler
50 - V- Yo o
50 -V v o3
Yo - Ar Yo e
Yo - Ar v JEEN
Pl

BMI 5 AHI ¢ ki 5l 55 5037 031 S g5 Sledbl

33 2 6l S3505T Conl 03 8 0L 55 osled sl 3
gl Candy 43 3 gn SVl bl anlas 3,40 05 8
o B Sile Ol L5l s ien Ken 5 bt
(s t 0 505T LAHL (615 0 305T oy 5 05037 o p5l2a
05,8 35 o Solslme Ssls &5 deT Szt P= /4 YA It
S sy e ) Gl JAST 5 sl S5l e
olie o L Sle Ml o3l 3 Cpimmen (P< /00)
Cewddy P= /NN Hldie « BMI (gl 05057 s 5 05057 i
3 o); 35 o Goblae Dl gybT L 5 &S T

(Fdsd) P> +/00) i o s andllas

BMI 5 AHI o sla ke slns Ol il 5 o S0le =Y J g

S AHL =FY/FEYY/0 5 BMI =YVYEV/S (o =FAY
A & 15 05 8 93 45 Gola Soyson ediSES A
Catn Jold it 5 40 o6 (55198 S 05 5
GFr Cdeas duda o caudo aw (glain |y (651 9m o jad atda
ot Ol ys S do)s 74 100 Sl L aids FO
i D e b @l el Suley gl s LS
win 53 B Ol,s STae Lo s A BVD 4 b il il
Sl 53 038 3 4ida 0 5 038 08 iEs Ve ey ST
B YO o pes ool Cad 5 s a8 5 L5 5 aud> o (slgs!
wdr p lp edd atie DU L Oy aads Y
5 AL S5 e asly WJ S g8 (0dsd)s s
Sopgh el g Il s sl Cl’u‘ Ly 25 0,09y Cudlad
RESMED Jae 31 5 sie g s o> aloww gy AHI (gla iz
s OT Gacloes J g0 3 3l eslizal b 55 BMI s (5,801
Sl ks (6,8 051 (20) d5 giams p (p 8 hS) 055 s
Sledbs! 5 i 05lazwlYF ddeus SPSS 3 o5 o ey w5
gl (38 L5 e s aps sy ekl Coase
— O35 sl 0paiT LIl s 43 S ki 55 /0B lskme
b5 L 8 5 ol s eals 035 Uy (8 el

93 O D 2l 5l 8 Jaea 10 53T Sl esls e 5 5

ba o 5e3T
. =
Tz .ﬁcJW\BMleHlLsLAJé,ZAJJajﬁ
ESSETI _ g
JiSes S
£ jlas Ul mil) _
(ke £ lme 3l o) .. -
= RESEEST S 3 5l g el asl =) J9u
FA/s 2BV FA/Y £ ¥/A : e =
' o FRGINTS ol i
FV/0 £ Y5/ VA £14/% eSO ol
- 25 %MHR) pF
YV vt 0 2o
VIVEN/D Yv/ \/% BMI (dids) o (aids)
(a235)
) 00— $ ©w Ve Jsl
oyl (©305T )i s 03,5 O30T A)n o 038 ©305T )58 03 5 (©305T A58 05 5 '
-value _ _ _ ~ =
(ke jlme Sl i) (Sl lme U3l i) (s & jlre 31 o) (:ola & jlne Ul i)
YA YA E YN/ FV/B % Y7/ YEAEAVY FV/A L VY AHI
Al WAERVd RAER WAL/ V4 BMI

Slsline o slis (P</40)



Olos Sslal 4yl og)iow @ Wino Jluwileo Ulsyo BMI s(AHI )atysplad-aigl paslis » cwsls Ssled upos b -YIA

BMI' 5 Hlslas us5 34> ple @ ar g Lol Sy
A Olpman (S G sl STL ol fays
A3l el Sl e il BYs 51 S
Sl Obey e ka3 31 a3 Oloj il 3l b 395 00 e
Lgy o oppod claaian slaas il 5l o 51 iomes 5 aud> a
Solslae fals 5 dil ails wlsl g oy jesls als
:jij‘i Q)}aﬁ g:)T ej‘-\.;‘Jb

:}’AHIZ?V/QLs“f.j“:°)}"tjj&)‘d‘s‘AHl w)ﬁ)}
s aps b aS As AHISYAR o 00 atis S 1w oS
(—\A/;’)u\.& au\ié QT )‘,\ia BE) LQJ‘JLZM L}LAK 66J\AT J:l’J
BMI Jlstine 285 b op a5 05,8 53 AHI L2alS” ST
Lf E) LS':'J.)J uiJ"‘: 4.19.»"_94; DJ‘J gJ\A:.'>| g;.m‘o.)}:} a|fu!
3SR o A e 3 g 4 pl g AL Bl s o
.:ﬁgbﬁ-(@);jw

oy Slaameale Sialen Collab el ol ol Ole 5L
C..:H.sé Ql{‘ﬂjé ONYaYay) @‘ww;u’igﬁ @‘}A
S i S b (@81 305 o5ga il SBAe S
5 bl bl 4 e g onl S o
plkidu o 3 1y SKandt 4 Caglie S 35 o S pbie
Iy ks dhede (6, 8,84 iy S Sl Ll ol K
OMas Sl il 4 ot Ll g0 gelanal oy el &S
(GBS alpn oy B Rl el S ph B i
J)B-)saﬁd}w‘%l{w&aj&|ﬁab@jwuu\§
SN JIdie 4 AHL 5Kk (288 5 b 511558 Ol
5 G 4T b Ohley 53 8 WBL ool 3w b Llg
Sl Jlzl okiyls 53 AHI=0 ¥ oL s oS Lo e
Cﬁ\45.3)‘.3JﬁjwjdbjobjbuQQxb—QTgﬁﬁ-w
Al o

—x
ol (Sln p el atis Sl Cdlate (ol aalllas s
SsAHL Ll s odalin 09 5 55 BMIs ()ls gme ks
BMI 3t 550 53 3L 2alST op a8 055 53 ()1 gne
JB 25 gedasplis Slllae ST OSA e S 03
5 S5 il s OSA v;)’b sl 5y ele ) 4 g
Sy momer 3 ole op gt 1y Bl (YA Kes
oS e bt b Ol oolbsl T s adgl 5 gSl
5T .Ml 0 038 a3 5 glisl o « BMI oS
ol Dl T o) 2o s S (TR0LS
(Flewlods 3505 AHI 5 BMI s 2alS & Wles S
2 008 o B ap b g (Y )OBas 5 ey s
BMI 5 055 53 s lobims 2alS” (Ol (galius) auT p 9k
wly ¢ 58 (0L 5 5oL (NDXs S sdalie
s ol ol T Dby @l sladss 5 (555
BM'JJKQT@A{}O})&AKQF&MK
5 K s (0L 5 3 Je ol b LA
@l T (gay Eias S ewsp 03 (TANOLKes
AHL Js ol odii Jools BMI 53 (g i il s ol
5 Osdiie 8 Kos tagh 55 (0wl wils alS
S3lsp (B30 op S 4 sl ps sl bl (Y419)0 K0
el ands ¥ Wﬁjm)a)\gc;ib_ﬁfaoﬂli
52 03 (355 0 (CAD) 5 Oyl )3 AHI lsbiae _2alS”
e ole g3 1 s tags s (YO, 5 55d J
Oles 53 1y Lol & andr a5 a5 ands 4w 5555
O )ais e s AHI 55 (6 x5 &5 L5 S oy » OSA
(LT Jowi 5 4525 il 4 a5 b 55 ol addlls o
LS odalin (g5len o el e})f 33 BMI s (gylsbiae s
ol Bl BMI 3 (g et alS & SOl
S S T Y N 7 TS B * BN LV SFP
BMI=YV/F) wia Cia slgsl )3 oS 55 BMI=YV/VO oy o5



oW Jbw Oojlaid (99 (s3-31 aglis (Sibjy eole alSkils ¢ Qi asSibils alas -YIAY

50

40

30 - )
WOl A

20 B O3l

10 - —

0 | T T T 1

AHIG1 AHIG2 BMIG1 BMIG2

(G2)J S 035 5 (GL) iy w5055 55 BMI s AHI o i - ) s1o 908

4T Sy 304 3 fm el & Olste 4 5l H0s S5 domis
S o Salem Ol (ealudl 4T 4 Mz Oyl I (3l Sl s plmil b osls 0L hagn ol
SIS oy e 5 bodiS S5 adST 51 0L o Obdes 53 Ol aldsl T sluws 3 (gylslms 2alS
Lo o dgie (S e olltils 53 L ol Dl sloy Sl Sl BMI Lasls 3 Swl jaals Sb 5l 5 e
Db 13,8 5 S5 L35 60k s onl el 53 ) Sl yed 3l Shags cpl 1 565 labas (gL T L 51 a8 skl
References

1- Farhadi M, Tabatabai P. Respiratory disorders related to sleep, Qalabandi M., Sleep Medicine textbook, Arjmand
Kitab Publication, 2014, pages 122-166. 2- Nemati Karimoi F. Clinical phenomenology, Nemati Karimoui F,
Nemati Karimoui H, Sleep and its disorders, Fara-Motivish publication, 2017, pages 104-112.

3- Carter 11l R, Watenpaugh DE. Obesity and obstructive sleep apnea: or is it OSA and obesity?. Pathophysiology. 2008
Aug 1;15(2):71-7.

4- Aiello KD, Caughey WG, Nelluri B, Sharma A, Mookadam F, Mookadam M. Effect of exercise training on sleep
apnea: a systematic review and meta-analysis. Respiratory medicine. 2016 Jul 1;116:85-92.

5- Kline CE, Crowley EP, Ewing GB, Burch JB, Blair SN, Durstine JL, Davis JM, Youngstedt SD. The effect of
exercise training on obstructive sleep apnea and sleep quality: a randomized controlled trial. Sleep. 2011 Dec
1;34(12):1631-40.

6- Sengul YS, Ozalevli S, Oztura I, Itil O, Baklan B. The effect of exercise on obstructive sleep apnea: a randomized
and controlled trial. Sleep and Breathing. 2011 Jan 1;15(1):49-56.

7- Norman JF, Von Essen SG, Fuchs RH, McElligott M. Exercise training effect on obstructive sleep apnea syndrome.
Sleep Res Online. 2000 Jan 1;3(3):121-9.

8- Barnes M, Goldsworthy UR, Cary BA, Hill CJ. A diet and exercise program to improve clinical outcomes in patients
with obstructive sleep apnea—a feasibility study. Journal of Clinical Sleep Medicine. 2009 Oct 15;5(5):409-15.

9- Mendelson M, Lyons OD, Yadollahi A, Inami T, Oh P, Bradley TD. Effects of exercise training on sleep apnoea in
patients with coronary artery disease: a randomised trial. European respiratory journal. 2016 Jul 1;48(1):142-50.

10- Schutz TC, Cunha TC, Moura-Guimaraes T, Luz GP, Ackel-D'Elia C, Alves ED, Pantiga Junior G, Mello MT, Tufik
S, Bittencourt L. Comparison of the effects of continuous positive airway pressure, oral appliance and exercise training
in obstructive sleep apnea syndrome. Clinics. 2013;68(8):1168-74.

11- Giebelhaus V, Strohl KP, Lormes W, Lehmann M, Netzer N. Physical exercise as an adjunct therapy in sleep
apnea—an open trial. Sleep and Breathing. 2000 Oct 1;4(4):173-6.

12- Fregosi RF, Ludlow CL. Activation of upper airway muscles during breathing and swallowing. Journal of Applied
Physiology. 2014 Feb 1;116(3):291-301.

13- Andrade FM, Pedrosa RP. The role of physical exercise in obstructive sleep apnea. Jornal Brasileiro de
Pneumologia. 2016 Dec;42(6):457-64.



olgs sl iyl ps i 4 Wise Jlusilio 0ls o BMI o(AHI Yaiygpla-ais] gaslis 51 (swsldi Sslgd oo 556 ~TIAY

Original Article

Effect of continuous aerobic exercise on apnea/hypopnea index(AHI) and BMI
in middle aged men with obstructive sleep apnea syndrome
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Introduction: Obstructive sleep apnea(OSA) can be defined as a daily
unjustified drowsiness with at least five obstructive breathing events during
sleep time. Drowsiness related to OSA can causes harmful medical and social
consequences, so controlling it should be regarded. Concerning the role of
being motionless, increasing BMI and decreasing the tone of the throat
muscles base in causing OSA, the effect of continuous aerobic exercise on
apnea/hypopnea index(AHI) and BMI has been surveyed in this study.
Materials and Methods: In this quasi-experimental research, 24 middle
aged men among the ages of 41-55, BMI=25-30 and AHI>10 were studied
in two groups. Continuous aerobic exercise group started doing exercises for
eight weeks, three sessions weekly and each session for 40 or 45 minutes
with the intensity of 55 to 60 percent of the maximum heart rate and ended it
with the 75 to 80 percent of MHR in the last week.control group had no
exercise program. AHI was measured by polysomnography and BMI at the
beginning and the end of the research. Comparing the data was done by
independent T test in SPSS software, version 26.

Results: Evaluating differences among the averages for AHI, p= 0.028 was
found so that there was meaningful difference between two groups
(p<0.05).besides for BMI, p= 0.11 was found so that there was no
meaningful difference between two groups (p>0.05).

Conclusion: This research proved that a meaningful decrease in the amount
of obstructive sleep apnea in affected men occurred by doing continuous
aerobic exercises while no meaningful change in BMI was observed.

Keywords: continuous aerobic exercise, AHI, obstructive sleep apnea
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