‘,_‘?}’:J WA b ARSIy & Jdu | L S ()l& oLy aloea

Ubled 9 )8l byl

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

Lol WG

2o 09 )5 (5,5 (51 (95 5L g HS-CRP 4 (g5l (buy called asian A 1
J9830 Cawdly 2 o

oS dleas Fg 5L )b (5 8L byl

Olnl el ool ol elSils «lidions g psle axly ¢ 5 50sle 5 (aacun i 05,5

VPRA/ - FIYF i i pdy b WWAYNYIYY sallie <l s &5

ouuSs

Sl i A S bl pol B Bus ail (Sgsem (ol lacs lem 5 (93 )lid Gl sl (ale Wi oo (5,5 Cugi 1SR g s
g J5855 Cadly gy (Saro 09,5 ) Cugs I 93 Le8 g HS-CRP 5y s5lsa

ssboar a8 51 Y ol plonil bl (s 09,5 S5 0w ) Cug LS 50 45 35 (025 des Glagh o pole o iy g Slge
5 (1510) 5jl92 (nyed 09,5 59 5 (Suyd (Bl &jg0ty g 5 Wl QL] odan (g pFaiged & jg0a wlils )5 cug atle Jlo O (:Sike
Cdlad oadipnd dalip Beb 0,038 B Glpd oy Ve B 0r Sud b atin s ands ¥ oaiin A Soe & (0,58 09,5 b5 L5 (012)0) S
asos] ) bazsl Lloeas o5 gl s 5,5 0jlwl HR g DBP SBP Hs-CRP VF BFP WHR BMI BW 03 «oodlad asli s ans 5 b -2idges
(p<-1+0) 05 03lisl ANCOVA o piiie Sy (uily)lsS Jeloi 5 (mSLM (5051 cg) 9051 395 yrab=B9 5 5058

Crizmad (P [+ 0) cils ol ialesT 09,5 VOMaX jlade g cuils o gme 2alS ygeil s 50 Liwlesl 09,5 VF g BFP WHR BMI BW g b
el asls 156 HR 5 DBP SBP Hs-CRP .VF BFP WHR BMI BW ,, APA sls oLis aslllas mlis

o Olyear 5l (S clad Sl plen wls g S5e g OIS 5 CVD (lyhs Jalse 2ol 5 (sjlen (Sov cudlad aihe A g S Ao
g5 o3liinl 6,5 Cugs I )3 CVD 5l (6 %oy slp (290 2 B3,

Silsr oy udlad (g5 Lid YU ol L C- 5 STy (S g 5 o5,)5 g 1 goudS SlalS

doddo

paloloxl SW g i adgs 5 oleasly baas (6l mlio
b LS a5 aiS e el eS8 Gl i e aul
o DS s Gl SWS sl aals oL,515 sl
el b oLl ailyg ) slap , (1) siiws "(CMA) (50l
Celo o)l plate jidu 90 a5 Wed oo Colar (polS ew
3 g Vbsd (190 &5 SeiewlS pgw s 13 1535 e

1 Shift Work
2 Shift Workers
3 Circadian Misalignment

Ll gmio gelsx sodsyy 5l (SO el YT Gleos

obes 3l asls o Bl SIS 4 ks s b axys
solio 5l 5 ke ;9 TEWS) (5,5 Cus oL,5,5 13 .(V) asss
Al cege i Sleas g sl lacldle (sudes
Sygods 5L 5l ae,e Yo B0 aS 05d g0 00) ymess
& 0% Swyee B 4 (V) aes [ 4 st 5 )80y

3T 6lRzils ¢yl o5 Dlandos g pole axly o Soaas 5 05,5 (535 L HOU 1 ghumno 0diowns it
Email: nsprofsport@gmail.com
https://orcid.org/0000-0002-7207-9681

R NI

journal.fums.ac.ir



http://journal.fums.ac.ir/
mailto:nsprofsport@gmail.com
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

GO 98 YIS 993 HLisd 9 HS-CRP 53 (5339 waallad 3l

WAA ol [V osled | o b S S ‘i?i’
=l o) r@Jb‘L&}wﬂf}l&eMbd}u

RIUT B (6550 i glis Lol 1,10 55 (55 s ey 42 BP
olie 5lsn cppes ol lis (T-VA) oSes 5 o850
A4 (00) Sl BP vgr 5 6055l sl mre oS
Seoolpear (s Sluyel Bl sleass o sy
BP ol 9 6rfin slp @0l 28 me sF
4z g5 b Lol casS Jos o Jasdlygiss (ol 4y ailes o3 SWS
N VSIS PO SV I SN
ot 10 g 0 CMA ely SW a5 lwlyl 5 tils SW
Ol oSS 5l ass ol 30 (6 kot 51 6 S (5 4
ol s B0 oo ol 4 g b 0ged 4l,) ol IS0,
,5BP g HS-CRP ,, Y(APA) (g3lsn vy culled 51 L)

D91 J5850 Cawdly 3y (Jxio 03,5 (5,5 Cugi ol 5,18

Lo o9, 9 Slge
O A
Sygods J5S 5 2285 095 99 b Ggeilim 9 09l
09,5 LS b g )5 Cag OIS, e ol plowl Sloe
Ll Bolal & g0y (a5 00 (Js850 Candly iy (Sxio
10 S5 gy S alicls, HEanSes b sl wiad
395 dolidiwy dfgatme U o (X050 Laal 1, umgly
o (9dS g (S Al o Jid 9 60 8 SleMbl) (o bl
o 3 e 0,85 1y PA Gl (Solel asliiisy g
Soddan (6T diges Djgody L Ve dadeliiis y Oledi!
ORI B 4 09,9 Lyl pd il Ol digel lgieas
s plsl @lbly O (590285 CVD L (oS (5 Loy

Shgods b gogel e SWoagle Jl 0 Plas plate
S 9 (03V0) hlee el 09,5 90 5l (Soyo (Solas
lalig o 65 1ol diogi 08,5 90 o 408,85 |18 (N=10)
s (o Zag Ll Sl ey sl pgata) S 5 9 o2
Cudgaze e,y el sLﬁ@byo)'T 3 plaS e diz e S
T phite (55,9 pll :3eizd 5l zg 5 Ll pd s g JIS
S5V op el azan A LG o ol ed jo adds g0 5l i
VO 159 (Jlo YAOY £ YVD 1w) (o p0d 09,5 50

YOI £ VIO pms) S 09,5 55 55 VY 5 (0,5 5k YVIAY

% High Sensitivity C-Reactive Protein
7 Aerobic Physical Activity

journal.fums.ac.ir

5 sl plo o Lo,i a5 Jase slacacle cpimen )l
595 ooy 4 o lapiy melais 218 3929 o Slapius
5 o9 Wb e Llyd Sl Wl g o)l (Staw B g
YY) oKas 5 uayge () 0,050 56 TPA) Soy el
Slel (V) (FVA) o, Kon o 155,55 5 B 5 ) (T-1F
@lihas ele SW as aisly ol o wilsi o CMA o o 5
L sl len 5 (Go7)Lad n (e lad 58 Vb Sl
el (YVA) L,5an g M riman .l 5(CVD) 3o ye
@lasly 4 e G jligiess o Pl L SW ais s
SELPA 5 hnd ole 05, (ST Slys Jio glladl
it 0 5 ym 1, SWS Laaly ol 355 0n 3
5 SIs5,5 Sspsbe (A) wnsie B CVD 5 Sl
ais S aMel 895 Silatucws (55900 alan ;0 (Y-VA) ) Sen
O 3l b g5 po g 20,0 VY SWS 5 CVD Ml jlas
e 3 o e 1Sl I 59, LSSl St e Y
wory] Jlo & o 45 CVD 4 Szl jhs olsee SW sl o
5l ol mhw CMA Q) b o iali8l asyps VY
Sl b C- S 25Ty (o590 aloasl el slagazls
5 CRP (yy amo o ials3l SWS 4o 5 1, #(Hs-CRP) YU
el lo Slas ols 352 bl YlaS )5 5o ()le
SWS s oyl el 45 08 oo n i |, CVD jlas g
Sl () +) Cenl S G 59, OIS0 L aslie o
ssbas 598 058 o CVD el &, o] 51 SW as _ads
bl Jelse o Codl il 5y I3 o ozl JolS
onhS s aiile (g Falslae ol s CMA 5l il Le
phaie PA a5 5 1o 0529 (ganled IS il 5 pldeas Clole
a2 (oS | CRP mhaw conl ailys (g3lsn o559 Codlad 4
ool 5 (5559 a8 el (Yo Vo) ) e g eSSl (YY)
oSe 5 ol daml gl yo (VY) el yige CRP gl
Olosle (golgiiy PA aian V8 a5 cuwl odel 50 (Y1)
ol 59 CRP pals coge « WHO) sl coblags
385 1y gsdge ol aidly Sy wizyn (1) b Jloles
5 s Sl 5 Shos By e 5 B > Shos Sguge ilos S5
a ol Gl as PA Sdle bl 5l go oS 5
Aoy dad b lawgio PA aido V0« JBlom atan yo dap
GRIS (5l (2 o5 4l Sy o 5155 42 42 510 F) 8950

4 Physical Activity
5 Cardivascular Disease

\OOY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

U b [ Y el | g b | L (Sa o le oSl alns

Ulsed 5 53l gyl

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

SIPA Laslol Jol cyley sl () Jsaz (3:b) o sl

il 4l ) ooz

[WIR W)
(%THR)
I Y. Y \
I Y. A3 Y
7 Yo Y Y
7 Yo A3 ¥
70 Yo Y I
70 ¥ A3 4
\ ¥ Y \
\ ¥ Y A

39 E955 "(THR) 0,538 b8 lyo aop 00 ol
Loeodls ad opw) THR asyo Ve oy SLL slaaian
g5 3 Jed o S8 el j5a8 el ) 5 s (0
PSS S She W Lad S s slaas Ll (o el
SYL LV, jlas 5o sae Joge;l amiliz culled ad>
Sleslawl L THR (V) ol bow cudled Gad oS pdel
O g b B plps STas g () dlolae) ()5 alolas

(Vo) a5 a)s—lﬁ (Y alobw) L:a@'oyaﬂ
1- Target Heart Rate = [(max HR — resting HR) x

%Intensity] + resting HR
2- Mash =208 — (0.7 x age)

o 5 S 6lp heos )bl g, 5l S0l B 5

ooyl il eolaiwl esls ((glgl 3 ¢ jlae SBlyzl (. Slw)
&259 099 Jbr (PRGN o Sln B a3 T 5lS
5 by SRl BAGRR ewn Slr 2y S ool

Sl millgsS (Ked (2 Bt oy p Sl WSL M (505

12 Body Mass Index
13 Wrist Hip Ratio
14 Target Heart Rate
15 Beurer-PM 25

VOOF

Wil SBL (eSS VYN £ AYAA 5 Jle
ooyl 3l aog )l 58 Gndow S BB s slacasgase
Lo gogesl s Jelse 5 50,3 slaglis 51551 Lt
aids Vool dasoge;l HR) ol Lo 4 BP
eolatnl b o cwns g 3l ais A jo ol
A g S ol WLl el LIy o8 Jloon s o 95 jLid
oWl cale Ko g 38 5l oolaul b lo Soge;] eolins! a8
O 09 sl a6 S ol e e O Conlas L
LV(VF) slesl oz 9 *BFP) (o o)z soye ABW)
S 50 oply 3l M g sl uilasas! JISG xSUlgl oK
ua}l.w audls ).))wu lags Lb@éjA)T FLERW 6)50)Lh‘
e 4l Sge3l 08 o5lail 40 S5 g b 5 TBMI) s esg
S als dinbre glp aslol jo 10005 aulze wlliws
ol ol 5 05 Lame TONHR) (ol 150 & o525 450
plod ol (6 S o3l Cand oy St 5l S 8 6 )lgs
J8 5 edly oy (Saio 095 Lae ;0 (392 (slags xS oIl
S celo TA 00 )5 plol Simghy lawsi SWog4,0 5
X9 05" )MJ&AA & Hs-CRP 6;0)‘;&;‘ LS‘)'? (09
Cosly, G Jboly w3l oKisley]  wlin,lS lawgs
sloo o Sialesl yley b apaiges g o lo 5gu sl olKitws
ST g, 3l eslaiwl b HS-CRP .xals (6,)l0a55 a0 -A-
oSSl Omega Diagnostics LTD <5 i el 13V
O3yl 5l eolatul b da Soge;l VOMax ol (s 5ol
ad p 35l e el FALOY) 008,50 90 5 w08,
2 1SS o sl Loyl i Lo b g3 T o (slocand ¢ po3
Olojlw deogi @ azgi b aslllas ol ;o APA o g ool
L slag lon RS g (59 o sl Sl bl
oS ph (g dalip 4 az s bl (nd VA) (B30
G g Sl o coliwl 59, SO L aan jo g, aw APA
Vo Jols ands jo 0l plal VA B VY Cel o aan A Do
ONgd Ao Ve o oilS Ol > g (58, 0l)) 0,5 6,5 ad B
ulfyapfuwbws)ol))uo;oﬁmovL05

8 Body Weight

° Body Fat Percentage
10'viceral Fat

I Omron- BF-511

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

GO 98 YIS 993 HLisd 9 HS-CRP 53 (5339 waallad 3l

WWAA 5ol ¥ osled | g b S S ‘i?i’
Jﬁ: o) ﬁdb‘@}ﬂﬁf}be&gbd}w

ialesT 05,5 HR 4 DBP SBP Hs-CRP VF BFP WHR
sl iol38 Voomax as Jl o sl zals ee;l o 5o

39 I3 e JyES 09,5 0 Sl )
gl S F e (G55 ol (S5508) T Joz ol
SBP 4 Hs-CRP VF BFP WHR BMI BW i, /-0
(03251 0) 55 ite (St J)le 093 jlo sine
2 Soley HR 9 SBP (gl wizr 52 092 51,8 0« Jiis jiiia
9P<+/+ V) BW &l F lade (g0l i 5D Y Jgo Gubo
g P<+/+0) VE (F=VY/APY gp<+/- V) WHR «(F=VYYNY
5P<-/-V) HR g (F=)\/AYF 4 p<-/-\) SBP (F=V/fOY

)._:‘cb.‘o}_))_.o v&_)L_A)T?JJ_J-o_S 05).5 9o 40 (F:\A/Y‘YA

Sl 28, 5 4 (xS 5 0geilom lped) ataly ok
5 S Sl aaa A las g L8 b it Ol s i
O 50 1585T o puitie Sy el )18 Julows 51 e g (sla it
Loy )bl slacule o oolaiwl 155l il ,leS Jdss
- 05503] (6,13 sire mhans 5 2 S olonil 14 450 SPSS 33l

A as S b op<-/-O b

Jﬁ“\? )° J)-HS 9 u**-‘L")T 05; 99 LSLQ‘S’..)},Q}T 6[9(;3_15
Sl yge3lte )0 09,8 50 o laShy ewl saal ¥
BMI BW ,0lis puzxen (p<0.05) aiiily g,lo goo

Orilom 5 ool ) b gsgesl Sl Fges sla S Y Jur

YNOEYA/OY
YINOEY /-

INAREARATAVA
V- /AFENPY/AY

VEIYEVO/OY VV/BREVV/AY
VYISVEVEIFA VYAAEYY/A )
O/ AEYH/A BIOAEYA/NY
YISVEYA/-Y YAYEYA/Y
o[- OFEJAY- oXYEL P
o[- $YE-/AYQ NRZENLIA
VIV EY VY VIOFEY VY
Vo /FOY/Eq UF-EYAAP
FIEVEAL- - ONVEYYA
AR AZN ¥/0-£4/4)
FISALEO/OA NAREARZING
/5 2YFIAD ¥IVA£YH/A
- 1O0EN /- YAALY/Y
/FAEY/) ¥/ SEYNY
VWIYARAYO/5] VVVEEYS/-Y
VW VYAV VE/AEAYO/0 -
SIFVEA. [+ AYAEAS/ -
FIAVEAV/OA AIY - £ABIAY
ANYESSYA Y/ AEVY/ES
/3Y£VD/- A Ve /RVEVY/A

journal.fums.ac.ir

\Y

Qi'.itn)']

k}“”

VY Jyus Jue
VY inles 23
Y J=s Fra gl
Y ol 039
Y Js £ okS
‘Y iles] BMI
VY Jyes SN
VY 2o

o WHR
Y NEES
VY 2lo3]

o BFP
Y Jyas
VY 2o

o VF
VY Jzss
- L Vo,max

o Ip5skais
VY
VY iales] Hs-CRP
VY s £S5 kel
Wy oiales] SBP
VY Js 05 Yo sk
Y Uinles DBP
Y Jgs 092 o slo
Wy iales] HR
VY Jyas Ol po faids

ATATAIA



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

l,_‘_g’:’ \Y4A J’:‘iLf | Yool | v-é—’ Jl | Lub d-{-lj-g r}k« Jisls s

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

093! ol

</VYY

-Jo ¥

o[+ OY

ARR

LARR

< /AN

QN4

</YYA

<IYEA

<Y

<[+ AY

AAN

< I$Y

o[+ O\

AAA

<YV

< /AN

Y

+[+04

AR

Voo

ANAY

-[$55

Eta?

</YYA
</AYY

Y-

-/fay

<IYYY
-IFYY
<I¥5¥
<IFYY

</\YY

VY

155

Jirdi

CIYOY

<IYEY

<[AYY

<IFYA

AARE

AT
- 16AD

<Y€

AN

- 10¥0
<1633

Ulsed 5 53l gyl

09,5 53 55 it Sld (o sl 1550l il oS Sl (i 0 1501 0 ine G (ily)lsST o s <Y Jgur

<IAFN

< IAOA

“FYY

ARN

Sy

-I57

o[ VY

AN

<YV

IVARAY

NAZAN

vipY -

LAV

vy

YYIAFY**

I

V VAPV

\aAN

V/OYE

V/ARY

SIVF*

AR

A

Y- AY*

«[-YA

ofeeq

v/aye®

A/YYA*

Vi/aree

AAAT

Y/ 0A

<[+ A%

VY P

FV/5 0%

YAXY O™

\ala

YYIAOY**

YFIYYA®®
YY/AYEee

ARTAR A

FARVY -

AAAT

ARIARR

YEOIAND

Y/

ARVAYAN

VA/E -

o[ VA

by

¥/-a8

Yyy/era

FAB/AT

Y- AY/AYY

OV/IFAY

Y/VEQ

A

aY/\Y-

AARVIARPA

VOA/AY-

YYVIALY

YY-/XYY
YYA/-OY

FY/AS-

FAAIVY -

YAIY -4

ARTARR

YEOIAND

ONAD

ARVAYAE

VA/E-)

R

ofeol

Y-8

FYONYA

FAB/AF)

Y- AY/AYY

V- Y/AFA

YIVFQ

AR

VAF/YYQ

AARVIARPN

VOA/AY-

YOOIy

YYTE
YYAL OF

S90S
O9o3luin ]
295 O
SV JETL OV Y
S5
09931y ]
295 O
O OV Y
S90S
03931y S
P95 O
ol S5ed
S5
0953l
295 O
O OV Y
S90S
oseilte
295 O
ST OV Y
S
09531t A
SP9S O
V. JETL OV
S5
09531t A
295 O
. JETL OV
S5sS
09931y ]
P95 O
T OV
@3«:‘“;)
O9o3\uiy ]
SRS O
[EY-JPETA OV Y
S5sS
09931ty ]
SP3S Om

BW

BMI

WHR

BFP

VF

Hs-CRP

SBP

DBP

HR

VO2max

D<o [ ) FHPLe e )

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

GO 98 YIS 993 HLisd 9 HS-CRP 53 (5339 waallad 3l

WAA ol [V osled | o b S S ‘i?i’
=l o) r@Jb‘L&}wﬂf}l&eMbd}u

e 5 SWS 3 1, Hs-CRP el -, Siloo APA atin A sl
ol GEaIS () 8,5 o VI 5l 508 SBgpe (ol s oS
g o3l sl g (Yo VA) ), o (pdlon] Budoe mls b oS
Ol 5 ol3l sl mls jo el guon (Y2IY) ], Sen
SalS e WHO (soleoing PA aiin VF a5 Coul oue]
35 7 55 gl rizmen (TF) a3 Jloglos (1350 ,5CRP
ole VY ol lid 55 (VoVP) Sylails (IS laore gl o
CRP s gxe il cely Voomax as s £+ uls L APA
odg 4 Wl wad PA (V) ai oIS
PA a5 Jloys (Y8) 053 e 50 el oSl
SIS (YY) el aisls BLSICRP 5yl zlans Lo 5Ysbo
Rl 50 (eglia [ ped 03,5 Glgie (V1 0) GLlSen 4
Sl 5586 lsp (pes S Iy 392 5e CRP o
S 5 Wles,S Sl (T VA) e 5 yidlga] wizean (YA)
21 el slo Solis wse sk (Saglie 5 (S3lsn (n e
alzlae 50 pac wiz e (YA) ol ials WJle le loye
Solo o 55 (Fr) Cewl 0035155 55 CRP Ly 2y e
Comd APA 04,5 VO2max g HS-CRP o cazan A 5l
4 JrsS 09)5 Gsailim polie b avalie 1 5 (seil i
edlas U1 sl wulidl 5 rals jls gse jebay oSS
S gl (ialiEl 4 VOmax sgus g PA mlhw il
sl slaraSeules als 5 (L-10 JL-4) llas
YL VOzmax 14 (Y)) 08,5 o IL-ladnterferon-a)
50 ax ST asl slate PA Clpidlas 5151 slailes wlgs oo
Sl do )3 00 dg0 YL Sobel mdaw 4y a0 S5
@ Oy Sl &5 plaps acseze zedon e Ll (YY)
Syso Sl A (YY) wileais Slubs wiley¥ 3L Solal
ol dgg sl (2l aiS e F5k ook 5l sosl (i pod
ol Wlh o9 oo (Sl Mae o Ggelin Djgens
Yo yol> 3udos APA 09,5 HS-CRP ials ;o ba,lSg5le
s ostael Sl CMA 55 o)lal sl el oogy
Mac o, Sles ;o PB4 i 5 3y aoee celos
pibahe it Sl odlas Ll (1F) sg oo ISl
393 655y el slapys @sb 5l m ildane el
3 5l o5 A8 e kit 1, S8l oy (Sl sloail
S5 Sl e Sl (Jlo ol (F8) Cowl PA zhaus
ISl Eas ol e Csles o Slas slapanilSe i

journal.fums.ac.ir

2 ST ol plas g o sme /00 maw ,0 ygesl e
Slosine Dslis gl o ©8)5 ai D50 isas oSl
5 ob ailoy el Sl FI By Geizes oy
o3 I gime Dol 55 ygajlimy p3 Wb Jaw oSl
Hs-.(F=\/AQ¥) BFP «(F=+/-YY) BMI &l o F lade o
s 13 05,5 55 8 45 (F=+/-A3) DBP § (F=-/- -9) CRP
2,55 ol (85,5 o 09031 50 (S Ll g Jlo gixe + /-0
0303l g o e a2l (905l Gy Doglis 1 By (prizeen
O 29,5 5 ¥ Uiz 4 425 b og o gime gl 3
5 P<+/+)) BMI(F= VISY+ 5p<e/+0) BW &l ai oSile
5 P<+/+0) VF «(F= /5YQ 5 p<-/-0) WHR (F=\Y/AFY
9 P<+/+V) SBP.(F=Y/AY¥ 4p<-/-H) HS-CRP (F=V/- AY
5P<-/-0) HR 4 (F=\Y/\E5 4 p<+/- 1) DBP.(F=Yd/V\#
Sglis JyS g lalejl 09,5 90 (geslm o (FEF/PAT
051 Gialojl 09,8 adi 4y Sglis (l 4 (e dls 9929 (5l Sime
sl Eta jlaie (505l ey 50 09,8 (r dulio (yrizpen

BFP (- /Y#f) WHR .(-/f4aY) BMI .(-/YY-:)BW
«(+/Y\Y) SBP.(+/¥'#Y) Hs-CRP ((+/¥OY) VF (+/YYY)
L ke & ol ol |, (/YF+) HR 4 (+/6-Y) DBP
XY i 4 ogailom Sl Sl pgasloim b oxils
0 i Siglis 5l ooy YE 9 00 V) ¥ FO XY YF -
5B ayoo S 4wl APA 3T 4 bge (9e3lm
034 ali>dlo L5 SWS )5 DBP 4 SBP BMI _ials ,, APA
]

(Y1) 0,5 CVD L1, bLs | oy icoli CRP S olsts auls
5 OeolisS (Bgye (B slavely St o rlnle
CMA o)s gyl Coenl CVD s8¢ 5 Saeail
gobe Gl cel (0 5 (2138 3, oyl 5l Jis)
syize oSS e HS-CRP alexl bl cslo,Silis
|, el clogsly CMA o sls olis 55 Slee lalllas
sl oyl b lgS Gl a5 L a5 was oo il
Ol ¥ 4 el lagals cnl Sl ondiolpiin, L0gh o
(YY) el L3 50 central circadian pacemaker ;s celuw 3
Olsieds yid )3 S oo YIo B Vo s HS-CRP 4y, #glans
ol ol i gl (YY) sl CVD Lausgie ylas 2l

YOOV



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

‘_‘%’:’ WA b [V ol | g b | Ld (S pole oK1y aloms

Obled 9.3k byl

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

S USCHRE VRN CS R P SR JUMTINE 3¢
Gl ol (VoY) o Kep 5 5555 Gudms ls o (FY)
el ) 59, OIS Rl 99 51 e SWS )3 S gulie p joiew
YA) CVD sl 03,5 5les (Ve V1) Ly sLoogilE puizmans (FF)
OS5 58 (ae 0 YYIT) godweews GL 3 BP ga.l g (000
Sl OS5 SBP el 55 Cag G151 51 YL ool o
$93lgm (FO) Sl JI5 59, 015,55 5Vb 09z e Lo VIO
Jrass 5l > SWS o Wi S wlel (Y4 - A) )l S g
L 5 eryee (F5) Cuils Liglidl BP Falslae alse
b 30 ALl IS gloand a5 o a5l 4 (Y41 0)
2ol 1 BP igidle bl ,3 (FV) sls 2ol | uigidhe
ondaisbid oy las Jolge 51 l3cd 50 auny oo a3 4003 oo
BP _lél ol Jiwe (6135 Jole SW BMI 5 oo aiilo
e Ghey St lerear | wlis; (hyhe ol wla Ll el
aiz Sl sl dpogi s Dlet CebeS Sen ln a5l
Lcelo VB2l 5es ald Clss 1) soal (3555 Sb>
J ol (FA) ol oy o s YL BP 4 posS e il
Slebo g a5 Sisdpised Sl 990 53 a8 Sl
o 39031 BP .5l 0925 (p0l8 s el 0559 <L 5 rnoes
PHTN g W(PHTN) o5 lid 5 mhaw o Lo Gebos
PHTN (hylo ol 81 41 5 098 oo (gainaiels (5 )los SG plgacas
B eg)ls &5 s S 1 BP (8559 g PA L 45 09 o0 40095
85 @il 5 355 Lo 055 (8555 YL BP 4 PHTN a5
ol 05> e oo V) 390> SBP APA aim A 5l e
Len g o s (Y VA) e 5 &S b L oS sy
OER95 sk IS e GBS i b aiz e el g (V0 VA)
3 P Coles 0 g plie (Y0VF) Sl IS s
5 et SBP s o yio oo Yo b A zals Lo slaaily
() el saB I35 ol o3, (slsn e
15 5l Comal b Bl Lol 5bs 0 BP ialS
SBP ;5 0gu> ji e Vo oYL ymalS a5 el ealils
Sgbee CVD 5l (80 pagS o so,0 YV 2l crge
SWS ;3 CVD I (g puSiss cslys wilsi o APA (sl by 10 )
YA Jlos o 0y Sos 5 oyidlin) oo s 5o .05 oslical

WBdejly 50 ceglie g (5lem el oS AT el ol

1o Prehypertention

YOOA

O e SiloSimlon 5 (nyed G S 1n) el 0¥
el 00 (29 Jol5 sy 5908

BW o gse als cel APA L5l gbou o
SLSen &S iz b 4 0l VF  BFP \WHR BMI
5 DS Cawl gued (YA o )Ken 5 D 4 (Y-1A)
AE3370) (55lgn (e 4an VY jlam 0,8 (315 ()
oyre y0 a8 oRusls LSS BMI (azan )0 59, ¥ (59, 50
5 D man (FF) Cuils s bl 2alS wse CVD
e Ailg o PA 457 050,51yl 095 (550 allie po IS
Sy oSy (or 0oy BW BMI foai 6l 55
a5 (VWA o, San g pSind anlllas (FV) 555 oolicil
Sl oles Jsb 5 PA sl s 1 Sl Gasl3él i oS ol
ol G (Wl VS5 55 CVD 5 Gl> s als
SWS )5 (cels b 5l 505) Cloz leyas o0gs o5 (TA)
33528l SWS 5 13 () wddey so Cat oo |y Blo £9,05
oS ghle jlas o Ve 4 Soop ol o8l jo (Fe) ol mls
stz 0358 &S 5ol 3 I ro5 oo ol3T gz Sl 5l 305 50
<L sl oasiley IL-6 .05 )ls 55 (6,5 st TL-6 (a3 ls (6 5 oo
Ly $5 0 CRP B asS (g0 S0 26 1) g8 sla gl 252
555 116 (o s s 28 0l L il Lo, 95 o
CRP ugs Il 6l yns Cinsl argo 45 05 oo 2|
PEB b g (S0 S 5 Dlpd s o0 S0 4 (FY) 09500
el sl by alFlae mee Sl SO VE o DS
Jalse 51 5l CRP ke a5 Jl> o ol olgdl sl Siles
CRP o Lol 0asiS s 535 o (il Ll ol (5055
APA 55,5 15 VF s WHR BFP _zals ool by (FY) ol
Oimen 23l HS-CRP 2als K3 LYs wilgs s oo i
6 o gy il IL-6 gjluls, a5 5,5 o ,Lal Wb
w5 2al5 550 1y o plate PA &S Eeol 55 Sl
S e

Los b 055 o 0 (B ladogejl ol oo o
) BP (ol po s &5 Gloj tionlos o el jlom
Gk 5l Sl (See 13 ege 0B ClgS amd o Sliél
Siloows codlid alil HR 5 BP Goe SVsb il
ol Gl g Slyy 5 Slewar Syl Belse Jrozs

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

GO 98 YIS 993 HLisd 9 HS-CRP 53 (5339 waallad 3l

WAA ol [V osled | o b S S ‘i?i’
=l o) r@Jb‘L&éﬂﬂf}l&eMbd}u

Lzl a5 obslyl (08) 095 o cme WHR (gly ax 5
4 g aa>de B DBP 4 SBP uals ;0 APA Jlols olis
Jsaxi SWS (5 1) BP S50 jsbay wlgi oo APA w0 i
Jelse S cdld 1ol adlae o 4z 51 ales
» @l byl 5l (S eiled CVD St
3,15 3529 i (6,500 el sl Sl Lol el oy 0 SWS
el gl D98 a4 Sl oo Ll (g 5 S 1S3l a5

Silsr G codled aan A aS oy lis pol> aslllas gl
5 g ol s T 5] 5 o g 05
oSy 5,1 Ol sl LYo ) o bl Cls S
sy el Sy g Bcuy o5 ™ S 5 Sge 9
S99 8 Ol 850 10 oS Gledbl (Jlepll il
0979 (0ol pw el g 8L g Jame Slel p o pe3
Cellad v oo 5 A el (65 ey Dl 4 5L g o)l
P e DR (29)l0 pf Ghyy SO plsieds (ghlse Sa
s a2 5l (6, Cug 15,5 0 CVD s alS
dalllas ol o JBaSes 0 cals s o Wb s b b
ol @l een g Gy )8 us Gl Glex loye
s plol Llamlly ayl K50 slacanes

Slo,ya8 g SLS

5 J985 Sl e Seio 058 Cupde )Se
S e anlllas ol 4 oS degeme o] ES s oSS
1Ss alle) 5haus S alie ol o)l lany cazzils
(IR.IAU.SRB.REC.1398.007: 5)=! 55) <!

&L Byl
Al 00 S5 el 1y a8l o)l A5 zmd B

References

1. Flair H, Brown WJ, Kolbe-Alexander TL. A systematic
review of physical activity-based interventions in shift
workers. Preventive medicine reports. 2018.

journal.fums.ac.ir

APA sy oo i a0l STl e 50,5 il yo Cwglas
Sontr ) SzeS slagliys 9 59,5 B9,e 69, Mhes sla s
Ol SRl L odes jobay Zuly cul il (O)) wisuee
lordalie Ll am,s 5 (NOS) jlitw wluST o i
(BY) el Las o (B9 6 (NO) wlaST S 18 Jo 5532355
(5309 PSR 13550 5 B 50 Siilian Cdled a8l 4z S
0 Sl alae s o5 NO Ll wams o alsdl 1, BP
4 ggdge (pl D)0 (290 BP 285 15 cots i 095 o0
sheme (Boye Caglie 2alS g Sy codlad AaliEl ol e
29 saasly I e BP 18l slapunille Wl oo
i Ol o i PA a5 1l 5151 iotes (OF) 0l cyage
b Ggse JLbigail o Shee 55 BMIL BP oy sd mhas 5o
55 CadgllS SlaS 5 s Jlied ,hd PA 51,5 s o )|
Jubigail @y axaly ptdblogily amipe sl o il
oo 5 5,050ls 5T glacsSl sloul Jlezsl g azblogg
CVD s wilgi o BP _zalS 33, 5l Lawgio APA 555 o
5539 3 ot oml 0935L8 4 ol 5l (phs 45 e alS |,
Sl ]y O8) yae (F s OF) goo Slalllas (& 0005 (o0
39 Oy ey O e ey o0 S 4 ilos S do g Elad
& arg b 5 ol gy PA adliy ool b Jlhe S
S5lgp soped 4z ST sl el pas o (IS ey
O DIl g sl BP 95040 5 6555l sl ot o, oo
] Dglaie (pdus B pan ralS emxen lalSlae 5 )lse b
2 e WHOlapog 5l eS oad b o> PA L
S e Sl 9 (BP i) CVD (s sla Ll
S 5 (B el e Sl b Seolinsgen aiile)
ool 00l 525 (T VA) o) )San g gl Sy (6950 dllin il
BFP BMI BW _J2e CVD &, (gl; ks Lole V 3 APA
(zunls (6,0 gime IVO2mMax 4 Lils 35415 .DBP SBP

2. Torqued L, Milked GI, Brown WJ, Kolbe-Alexander
T. Shift work and the risk of cardiovascular disease. A
systematic review and meta-analysis including dose-
response relationship. Scan J Work Environ Health. 2018;
1; 44(3):229-38.

AIATAR



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

‘!?,’:’ WA 5oL [ ¥ ol | g b | Ld (S pple ol Kls alrs

Obled 9.3k byl

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

3. Morris CJ, Purvis TE, Mistreat J, Hu K, Schemer FA.
Circadian misalignment increases C-reactive protein and
blood pressure in chronic shift workers. Journal of
biological rhythms. 2017; 32(2):154-64.

4. Howler IM, Harper SA, Buford TW. Circadian
Rhythms, Exercise, and Cardiovascular Health. Journal
of circadian rhythms. 2018; 16.

5. Morris CJ, Purvis TE, Mistreat J, Schemer FA. Effects
of the internal circadian system and circadian
misalignment on glucose tolerance in chronic shift
workers. The Journal of Clinical Endocrinology &
Metabolism. 2016; 1; 101(3):1066-74.

6. Morris CJ, Purvis TE, Mistreat J, Hu K, Schemer FA.
Circadian misalignment increases C-reactive protein and
blood pressure in chronic shift workers. Journal of
biological rhythms. 2017; 32(2):154-64.

7. Torqued L, Milked GI, Brown WJ, Kolbe-Alexander
T. Shift work and the risk of cardiovascular disease. A
systematic review and meta-analysis including dose-
response relationship. Scan J Work Environ Health. 2018;
1; 44(3):229-38.

8. Flair H, Brown WJ, Kolbe-Alexander TL. A systematic
review of physical activity-based interventions in shift
workers. Preventive medicine reports. 2018.

9. Torqued L, Milked GI, Brown WJ, Kolbe-Alexander
T. Shift work and the risk of cardiovascular disease. A
systematic review and meta-analysis including dose-
response relationship. Scan J Work Environ Health. 2018;
1; 44(3):229-38.

10. Morris CJ, Purvis TE, Mistreat J, Hu K, Schemer FA.
Circadian misalignment increases C-reactive protein and
blood pressure in chronic shift workers. Journal of
biological rhythms. 2017; 32(2):154-64.

11. Corbett DB, Fennell C, Peroutky K, Kingsley JD,
Glickman EL. The effects of a 12-week worksite physical
activity intervention on anthropometric indices, blood
pressure indices, and plasma biomarkers of
cardiovascular disease risk among university employees.
BMC research notes. 2018; 11(1):80.

12. Donges CE, Duffield R, Drinkwater EJ.Effects of
resistance or aerobic exercise training on interleukin-6,
C-reactive protein,and body composition. Med Sci Sports
Exerc 2010; 42: 304-13.

13. Azad A. The study of the effect of World Health
Organization recommended physical activity program on
C-reactive protein and interleukin-6 in middle-aged men.
Tibb-i juntib. 2013; 1;16(1):49-60.

14. World Health Organization, World Health
Organization. Reproductive Health. Medical eligibility
criteria for contraceptive use. World Health Organization;
2010.

15. Igarashi Y, Akazawa N, Maeda S. Regular aerobic
exercise and blood pressure in East Asians: A meta-
analysis of randomized controlled trials. Clinical and
Experimental Hypertension. 2018; 19;40(4):378-89.

\OF -

16.Landram MJ, Utter AC, Baldari C, Guidetti L,
McAnulty SR, Collier SR. Differential Effects of
Continuous Versus Discontinuous Aerobic Training on
Blood Pressure and Hemodynamics. The Journal of
Strength & Conditioning Research. 2018; 1;32(1):97-
104.

17. Hoffman J. Norms for fitness, performance, and
health. Human Kinetics; 2006.

18. World Health Organization, World Health
Organization. Reproductive Health. Medical eligibility
criteria for contraceptive use. World Health Organization;
2010.

19. Daneshmandi H, Choobineh AR, Rajaee FA.
Validation of Borg’s RPE 6-20 Scale in Male
IndustrialWorkers of Shiraz City Based on Heart
Rate.2012.

20. Tanaka H, Monahan KD, Seals DR. Age-predicted
maximal heart rate revisited. Journal of the American
College of Cardiology. 2001; 1;37(1):153-6.

21. Ansar, Waliza, and Shyamasree Ghosh. Biology of C
Reactive Protein in Health and Disease. Springer, 2016;
(7) 159-164.

22. Morris, Christopher J, et al. "Circadian misalignment
increases C-reactive protein and blood pressure in chronic
shift workers. Journal of biological rhythms. 2017;32(2):
154-164.

23. lhalainen JK, Schumann M, Eklund D, Hamal&inen
M, Moilanen E, Paulsen G, Hakkinen K, Mero AA.
Combined aerobic and resistance training decreases
inflammation markers in healthy men. Scandinavian
journal of medicine & science in sports. 2018; 28(1):40-
7.

24. Azad A. The study of the effect of World Health
Organization recommended physical activity program on
C-reactive protein and interleukin-6 in middle-aged men.
Tibb-i juntb. 2013; 1;16(1):49-60.

25. Korshgj M, Lidegaard M, Krustrup P, Jargensen MB,
Sggaard K, Holtermann A. Long term effects on risk
factors for cardiovascular disease after 12-months of
aerobic exercise intervention-a worksite RCT among
cleaners. PloS one. 2016; 11; 11(8):e0158547.

26. Zwetsloot KA, John CS, Lawrence MM, Battista RA,
Shanely RA. High-intensity interval training induces a
modest systemic inflammatory response in active, young
men. Journal of inflammation research. 2014; 7:9.

27. Hamer M, Sabia S, Batty GD, Shipley MJ, Tabék AG,
Singh-Manoux A, Kivimaki M. Physical activity and
inflammatory markers over 10 years: follow-up in men
and women from the Whitehall 1l cohort study.
Circulation. 2012; 21;126(8):928-33.

28.Donges CE, Duffield R, Drinkwater EJ.Effects of
resistance or aerobic exercise training on interleukin-6,
C-reactive protein,and body composition. Med Sci Sports
Exerc 2010; 42: 304-13.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

SIS 93 OISO 093 )Lid 9 Hs-CRP 3 (33y allad sl

WAA 5ol [ osles | s Jlo | L S35 s “‘:6,1’
e o) V—@-ﬁ Lﬁ_{aﬂﬂr}k@aw\bw

29. lhalainen JK, Schumann M, Eklund D, Hamal&inen
M, Moilanen E, Paulsen G, Hékkinen K, Mero AA.
Combined aerobic and resistance training decreases
inflammation markers in healthy men. Scandinavian
journal of medicine & science in sports. 2018; 28(1):40-
7.

30. Nicklas BJ, Ambrosius W, Messier SP, et al.Diet-
induced weight loss, exercise, and chronic inflammation
in older, obese adults: a randomized controlled clinical
trial. Am J Clin Nutr 2004; 79: 544-51.

31. Azad A. The study of the effect of World Health
Organization recommended physical activity program on
C-reactive protein and interleukin-6 in middle-aged men.
Tibb-i juntib. 2013; 1;16(1):49-60.

32. Sarzynski MA, Ghosh S, Bouchard C. Genomic and
transcriptomic predictors of response levels to endurance
exercise training. The Journal of physiology. 2017; 1;
595(9):2931-9.

33. Adams V, Linke A. Impact of exercise training on
cardiovascular disease and risk. Biochimica et
Biophysica Acta (BBA)-Molecular Basis of Disease.
2018.

34. Aoyama S, Shibata S. The role of circadian rhythms
in muscular and osseous physiology and their regulation
by nutrition and exercise. Frontiers in neuroscience.
2017;14;11:63.

35. Hower IM, Harper SA, Buford TW. Circadian
Rhythms, Exercise, and Cardiovascular Health. Journal
of circadian rhythms. 2018; 16.

36. Corbett DB, Fennell C, Peroutky K, Kingsley JD,
Glickman EL. The effects of a 12-week worksite physical
activity intervention on anthropometric indices, blood
pressure indices, and plasma biomarkers of
cardiovascular disease risk among university employees.
BMC research notes. 2018; 11(1):80.

37. Flahr H, Brown WJ, Kolbe-Alexander TL. A
systematic  review of  physical activity-based
interventions in shift workers. Preventive medicine
reports. 2018.

38. Leskinen T, Stenholm S, Heinonen OJ, Pulakka A,
Aalto V, Kiviméki M, Vahtera J. Change in physical
activity and accumulation of cardiometabolic risk factors.
Preventive medicine. 2018; 1;112:31-7.

39. Itani O, Kaneita Y, Murata A, Yokoyama E, Ohida T.
Association of onset of obesity with sleep duration and
shift work among Japanese adults. Sleep medicine. 2011;
1;12(4):341-5.

40. Nigatu YT, van de Ven HA, van der Klink JJ,
Brouwer S, Reijneveld SA, Biltmann U. Overweight,
obesity and work functioning: The role of working-time
arrangements. Applied ergonomics. 2016; 31;52:128-34.
41. De Lemos JA, Tkaczuk AT, Christenson RH,
Carnethon MR, Siscovick DS, Gottdiener JS, Seliger SL.
Physical activity, change in biomarkers of myocardial
stress and injury, and subsequent heart failure risk in
older adults. Journal of the American College of
Cardiology. 2012; 18; 60(24):2539-47.

journal.fums.ac.ir

42. Perry CD, Alekel DL, Ritland LM, Bhupathiraju SN,
Stewart JW, Hanson LN, Matvienko OA, Kohut ML,
Reddy MB, Van Loan MD, Genschel U. Centrally located
body fat is related to inflammatory markers in healthy
postmenopausal women. Menopause (New York, NY).
2008; 15(4 Pt 1):619.

43. Gangwisch JE, Malaspina D, Boden-Albala B,
Heymsfield SB. Inadequate sleep as a risk factor for
obesity: analyses of the NHANES 1. Sleep. 2005; 1;
28(10):1289-96.

44, Canuto R, Garcez AS, Olinto MT. Metabolic
syndrome and shift work: a systematic review. Sleep
medicine reviews. 2013; 1;17 (6):425-31.

45. De Gaudemaris R, Levant A, Ehlinger V, Hérin F,
Lepage B, Soulat JM, et al. Blood pressure and working
conditions in hospital nurses and nursing assistants. The
ORSOSA study. Archives of cardiovascular diseases.
2011; 1;104 (2):97-103.

46. Suwazono Y, Dochi M, Sakata K, Okubo Y, Qishi M,
Tanaka K, Kobayashi E, Nogawa K. Shift work is a risk
factor for increased blood pressure in Japanese men: a 14-
year historical cohort study. Hypertension. 2008;
1;52(3):581-6.

47. Morris CJ, Yang JN, Garcia JI, Myers S, Bozzi |,
Wang W, Buxton OM, Shea SA, Scheer FA. Endogenous
circadian system and circadian misalignment impact
glucose tolerance via separate mechanisms in humans.
Proceedings of the National Academy of Sciences. 2015;
13:201418955.

48. Fairbrother K, Cartner B, Alley JR, Curry CD,
Dickinson DL, Morris DM, Collier SR. Effects of
exercise timing on sleep architecture and nocturnal blood
pressure in prehypertensives. Vascular health and risk
management. 2014; 10:691.

49. Wilmore JH, Stanforth PR, Gagnon JA, Rice TR,
Mandel ST, Leon AS, Rao DC, Skinner JS, Bouchard CL.
Heart rate and blood pressure changes with endurance
training: the HERITAGE Family Study. Medicine and
science in sports and exercise. 2001; 1;33(1):107-16.

50. Lackland DT. Hypertension: joint national committee
on detection, evaluation, and treatment of high blood
pressure guidelines. Current opinion in neurology. 2013;
1;26(1):8-12.

51. Deng N, Kohn TP, Lipshultz LI, Pastuszak AW. The
relationship between shift work and men’s health. Sexual
medicine reviews. 2018; 1;6(3):446-56.

52. Fiuza-Luces C, Santos-Lozano A, Joyner M, Carrera-
Bastos P, Picazo O, Zugaza JL, lzquierdo M, Ruilope
LM, Lucia A. Exercise benefits in cardiovascular disease:
beyond attenuation of traditional risk factors. Nature
Reviews Cardiology. 2018; 16:1.

53. D’Andrea A, Formisano T, Riegler L, Scarafile R,
America R, Martone F, di Maio M, Russo MG, Bossone
E, Galderisi M, Calabro R. Acute and Chronic Response
to Exercise in Athletes: The “Supernormal Heart”.
InExercise for Cardiovascular Disease Prevention and
Treatment. 2017; 21-41.

YOF)



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

—v—

‘,_‘_?]_’:J WA b [ ¥ ooled | & Jdu | L S ()l& oLy aloea

Obled 9.3k byl

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

54. De Brito LC, Rezende RA, da Silva Junior ND,
Tinucci T, Casarini DE, Cipolla-Neto J, Forjaz CL. Post-
exercise hypotension and its mechanisms differ after
morning and evening exercise: a randomized crossover
study. PloS one. 2015; 17;10(7):e0132458.

55. Park S, Jastremski CA, Wallace JP. Time of day for
exercise on blood pressure reduction in dipping and
nondipping  hypertension.  Journal of  human
hypertension. 2005; 19(8):597.

\OPY

56. Oja P, Kelly P, Murtagh EM, Murphy MH, Foster C,
Titze S. Effects of frequency, intensity, duration and
volume of walking interventions on CVD risk factors: a
systematic review and meta-regression analysis of
randomised controlled trials among inactive healthy
adults. Br J Sports Med. 2018; 1;52(12):769-75.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html

—_—

@

Journal of Fasa University of Medical Sciences | Autumn 2019 | Vol. 9 | No. 3

[ Downloaded from jabs.fums.ac.ir on 2026-05-13 ]

[ DOR: 20.1001.1.22285105.2019.9.3.14.1]

.Original Article ]

The Effect of 8-week Aerobic Physical Activity on Hs-CRP and Blood Pressure of
the Shift Workers of Sarir Plast Industrial Group in Dezful

Bagheri A, Shakeri N*, Nik Bakht H

Department of Physical Education and Sport Sciences, Science and Research Branch, Islamic Azad University, Tehran, Iran

Received: 18 Mar 2019 Accepted: 17 Jul 2019

Bagheri A, at al

[
Abstract

Background & Objective: Shift work can be a factor in inflammation, hypertension, and
cardiovascular diseases. The purpose of the present study was to evaluate the effect of 8-week aerobic
physical activity on Hs-CRP and blood pressure of the shift workers of Sarir Plast Industrial Group
in Dezful.

Materials & Methods: The present study is semi-experimental research that was carried out on the
shift workers of the five industrial groups of Sarirplast. 30 workers, who had an average of 5 years of
shift work experience, were selected using judgmental sampling technique and were then randomly
assigned to the two groups of aerobic physical activity (n=15) and control group (n=15). The
experimental group performed 8 weeks, 3 sessions per week with 50-70% THR intensity, according
to the schedule. Before and after the plan, the activity, height, BW, BMI, WHR, BFP, VF, Hs-CRP, SBP,
DBP and HR were measured. For data analysis, Kolmogorov-Smirnov test, Leven test, Mbox-test,
and ANCOVA were used (p<0.05).

Results: The BW, BMI, WHR, BFP, and VF decreased significantly in the post-test for the training
group, while the value of Vozmax increased (p<0.05). Also, the results of the study indicated that APA
had a significant effect on BW, BMI, WHR, BFP, VF, Hs-CRP, SBP, DBP, and HR.

Conclusion: 8-week Aerobic physical activity was effective in reducing the risk factors of CVD in
shift workers; perhaps aerobic physical activity could be used as a non-pharmacological approach to
preventing CVD in shift workers.
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*Corresponding Author: Shakeri Nader, Department of Physical Education, Tehran Science and Research Branch, Islamic
Azad University, Tehran, Iran

Email: nsprofsport@gmail.com

https://orcid.org/0000-0002-7207-9681

-

Journal of Fasa University of Medical Sciences 9 (2019): 1552-1563

journal.fums.ac.ir 1563



http://journal.fums.ac.ir/
mailto:nsprofsport@gmail.com
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.3.14.1
https://jabs.fums.ac.ir/article-1-1908-en.html
http://www.tcpdf.org

