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Abstract 

Hemodynamic responses to exercise can be an indicator of cardiorespiratory fitness (CRF) 
which referred to a body’s ability to supply adequate oxygen to all tissues. Behavioral factors 
including physical activity (PA) and sedentary behaviors (SB) influences on cardiometabolic risk 
factors that related to CF and hemodynamic responses. However, lack of study was conducted to 
measure the hemodynamic responses in those combined PA and SB. Therefore, the objective was 
to compare the hemodynamic responses between office workers who were in sedentary 
exercisers group (SEG) and couch potatoes group (CPG) at resting, exercise testing and recovery 
periods. A case study was conducted in office workers at Faculty of Physical Therapy, Mahidol 
University. The inclusion criteria were: age 20-40 years, body mass index (BMI) <30 kg/m2 and 
sedentary time >8 hours/day. Demographic data were age, gender, weight, height, and job 
description. The sedentary time and PA were measured by questionnaire of Thai Physical Activity 
Guideline (TPAG). Sedentary participants were classified into SEG (with physically active) and CPG 
(with physical inactive). The hemodynamic responses were measured by a portable transthoracic 
bioimpedance cardiograph device (PhysioFlow Enduro, Paris, France). They were assessed at 
resting for 2 minutes, exercise testing using the 3-minute step test, and minute 1, 2 and 3 of 
recovery period. The Mann-Whitney U test was used for data analysis. Of total 22, 8 participants 
aged 26-36 years, BMI 18.81-29.06 kg/m2, and sedentary times 8.5-14.0 hours/day. They were in 
SEG (n=5) and CPG (n=3). Similar pattern of hemodynamic responses were found in both groups at 
resting, exercise testing and recovery period. Significant difference of blood pressure (BP), heart 
rate (HR) and cardiac output (CO) (p<0.05) between SEG and CPG at exercise testing. At the 
recovery period, these parameters were not return to the resting period in CPG. In conclusion, PA 
was a dominant factor in combined behaviors and influenced on the hemodynamic responses to 
exercise. Therefore, encouraged PA in office workers who had sedentary time more than 8 hours 
per day was recommended.  
   
Keywords: Cardiorespiratory fitness, Hemodynamic responses, Office worker, Physical activity, 
Sedentary behavior
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J;>?>;&;'37';)@>;&;'9):&$%T'7V'%D%37:><')?='=>)%37:><'W:77='"#$%%&#$'JGRH')?='CYhT1'Yh1'Gi1'eb')?='eQ'>?'
Gcd')?='eHd+'j>F&#$'K'%27(%'32$'<2)?F$'7V'2$;7=D?);><'#$%"7?%$%')?='RH'79$#'32$'V7::7(.&"'"$#>7=+'U2$'
2$;7=D?);><'#$%"7?%$%'")33$#?%'>?'W732'F#7&"%'($#$'%>;>:)#')%'%27(?'>?'j>F&#$'K+'

klm̀]BnP'C$;7F#)"2><'=)3)'7V')::'")#3><>")?3%'J?o/T'

H)#3><>")?3%'J?o/T'
Gcd'J?o5T' ' eHd'J?o-T'

pq9):&$'
S$=>)?'S>?' S)@''S$=>)?'S>?' S)@'

MF$'JD#%T' -K' -*' -K'' K/' K,' -,' *+AA5'

X$>F23'J8FT' 54+*' AA+,' 6K+,'' 4K+6' ,,+,' /K+5' *+K,4'

Y$>F23'J<;T' 0,*' 05A' 0/K'' 0,4' 055' 04*' *+//0'

RSQ'J8Fr;KT' K*+/*'0/+/0' K6+*,'' K/+-*'K,+0A' K/+55' *+0*0'

G$=$?3)#D'3>;$%'J2#%r=)DT' 6+5' /+5' 0A+*'' 6+*' /+5' 00+*' *+,50'

H2D%><):')<3>9>3D'J8<):r(8T' 00-/+6'04/+,',*5-+-'' A,,+K' *'040K+A' *+K64'

M3'#$%3>?F' ' ' '' ' ' ' '

GRH'J;;YFT' 0*,' 6-' 0-A'' 005' 0*4' 0KK' *+K64'

CRH'J;;YFT' 4*' ,5' /A'' 44' 45' /-' *+0/*'

Yh'JW";T' 4*+*' 56+*' /6+0'' /,+*' ,/+,' 6-+/' *+K64'

Gi'J;:T' /-+/K',-+0A' /4+5*'' /-+5/'4K+,A' /-+4*' *+A5,'

eb'Jsr;>?T' 5+-4' A+AA' 4+04'' ,+K,' 5+44' 4+/6' *+K64'

eQ'Jsr;>?r;KT' -+0,' K+A/' A+4-'' -+A0' K+/4' A+55' *+,55'

U2$')WW#$9>)3>7?%P'S>?L';>?>;&;1'S)@L';)@>;&;1'RSQL'W7=D';)%%'>?=$@1'GRHL'%D%37:><'W:77='

"#$%%&#$1'CRHL'=>)%37:><'W:77='"#$%%&#$'
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"#$%&'()*+,-./012-34*5262-,7,68*-,2896,/*/9631:*,24;*5,63./*
<262-,7,68** =>?** * @<?**

A,/321** A31** A2B***A,/321* A31* A2B*
=C<DEC<*
F--+:G*

H,8731:* IJKDLJ* MNDKO*INPDQP** IIODLL*IJLDLO*IRRDQN*
H,4.S,60* * * ** * * *
-3197,*J*IPQDQJ*IILDKQ*IOIDMJ**IKRDQL*IRIDKQ*IMIDMN*
-3197,*I* IRMDLM*IIKDKL*IORDQQ** IKKDQO*INIDLL*IQQDQK*
-3197,*R* IIKDKQ*IJKDKP*INMDQR** IKIDQP*INIDLP*ILJDMR*
-3197,*N* IIPDKN* MNDKR*IRQDQP** IOODLM*IRMDLK*IKRDQP*

+,267*627,*
FT5-G*

H,8731:* LJUJ* OMUJ* QMUI** QKUJ* KQUK* MNUQ*
>B,6438,* IPIUJ* IRPUJ* IOIUJ** IOOUJ* IOIUJ* ILPUJ*
H,4.S,60* * * ** * * *
-3197,*J* IPJUJ* IRPUJ* IOIUJ** IOIUJ* IPQUJ* ILPUJ*
-3197,*I* MJUJ* QPUJ* IILUJ** INKUJ* IRJUJ* IPPUJ*
-3197,*R* QJUJ* LNUJ* IJQUJ** IIQUJ* IJLUJ* IRIUJ*
-3197,*N* LLUJ* KOUJ* IJKUJ** IJOUJ* IJNUJ* IIKUJ*

=76.V,*
S.W9-,*
F-WG*

H,8731:* QNUQR* KNUIP* QLUOJ** QNUOQ* LRUKP* QNULJ*
>B,6438,* IIQUJJ* QPUPJ*INPURJ** IJMUQJ*IJNUPJ*IRLUIJ*
H,4.S,60* * * ** * * *
-3197,*J* IJIUMJ* QPUPJ*INPURJ** MNUQJ* MJUOJ*IIQURJ*
-3197,*I* IJIUKJ* QJUIJ*IIKUOJ** IJRUJJ* MPUOJ*IIOUOJ*
-3197,*R* QKULJ* LOUQJ*IIPUJJ** IJPUJJ* QIUJJ*IIRUNJ*
-3197,*N* MLUMJ* LIUOJ*IJMUIJ** IJRUMJ* QRUQJ*IJPUKJ*

@26/324*
.97597*
FXD-31G*

H,8731:* OUNL* PUPP* LUIL** KURK* OULL* LUQM*
>B,6438,* IKUKJ* IIUOJ* ILUKJ** IQUKJ* IOUMJ* IMUIJ*
H,4.S,60* * * ** * * *
-3197,*J* IPUQJ* IIUOJ* IKUKJ** IKUNJ* INUNJ* ILUMJ*
-3197,*I* IJUNJ* KULJ* IJUQJ** INUMJ* IRUMJ* IPULJ*
-3197,*R* LUOJ* OUOJ* MUPJ** IRUJJ* MUQJ* IRUNJ*
-3197,*N* QUPJ* OUIJ* MURJ** IJUKJ* MUKJ* IIUJJ*

@26/324*
31/,B*
FXD-31D-RG*

H,8731:* NUIK* RUPQ* PULN** NUPI* RUQL* PUOO*
>B,6438,* QUMJ* LULJ* IIUKJ** MUKJ* QUKJ* IJULJ*
H,4.S,60* * * ** * * *
-3197,*J* QUQJ* LULJ* MUKJ** MUJJ* LURJ* MUPJ*
-3197,*I* OUKJ* PUQJ* LUIJ** LUJJ* LUJJ* QUOJ*
-3197,*R* PURJ* NUMJ* OULJ** KUJJ* OUNJ* LUIJ*
-3197,*N* NUMJ* NUOJ* OUQJ** OUNJ* OURJ* KUNJ*

=C<Y8087.W34*TW../*56,8896,Z*EC<Y*/3287.W34*TW../*56,8896,*

*
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"

"
" #$%&'()*"+,-./0"0/12"/341567-489"9/-7:3"-;",30;87:<"3=3,9803";30;87:<"-75",391>3,6"

.3,8150?"@"A8:78B89-7;"58BB3,3793"C3;2337":,1D."-;".E>-FD3GH?HI?"""

)

J$KL&KK$MN)

OD,",30DF;0"534170;,-;35"08:78B89-7;"58BB3,3793"1B"/341567-489",30.17030"PQR<"SO"-75"

ATUV"C3;2337"AW+"-75"SU+?"X/3".-;;3,70"1B"-FF".-,-43;3,0"1>3,";/3"B1FF12ED.".3,8150"87"C1;/"

:,1D.0"23,3"0848F-,?"Q123>3,<"F12">-FD30"1B"/341567-489",30.17030"23,3"B1D75"87"AW+",30DF;87:"

87";/3"3BB39;"1B"03537;-,6"C3/->81,"2-0"914.,148035"C6"UY?"X/3"TU<"QR"-75"SO"1B"AW+"2-0"F123,"

;/-7"SU+"87";/3",391>3,6".3,815?"Q123>3,<"Z[1,5[3"-75"/80"91FF3-:D30",3.1,;35";/-;".3-\"3=3,9803"

QR"5857];"/->3"-"08:78B89-7;"9/-7:3"C3;2337"F12"-9;8>3"-75"/8:/"-9;8>3":,1D."87";/3"0-43"-:3"

P̂_H?̀aV"2/8F3".3-\"3=3,9803"9-,58-9"8753="/->3"-"08:78B89-7;"9/-7:3"C3;2337"F12"-75"/8:/"-9;8>3"

87"61D7:E;1E4855F3"-5DF;0"P̂GH?HIV"PbV?"

" c-76".,3>81D0"0;D5830",3.1,;35";/-;"/3-,;",-;3"PQRV"2-0"-".,1:710;89"B-9;1,"B1,"

53;3,48787:";/3"199D,,3793"1B"9-,581>-09DF-,"5803-030"PSdZ0V"-75"53-;/?"S11736"-75"91FF3-:D30"

87"eH̀H"B1D75";/-;"879,3-03"1B"̀I"C.4"1B",30;87:"QR"23,3"879,3-03";/3"9/-793"1B"9-,581>-09DF-,"

5803-030"PSdZ0V"199D,,37930"87"C1;/"437"-75"21437"P;/3"/-f-,5",-;81"̀?eg"-75"̀?he<",30.39;8>3F6V"

PhV?""QR"80";/3".,84-,6"1D;9143"1B"1D,"0;D56"-75"23"B1D75"F12"1B",30;87:"QR"87"AW+"914.-,35";1"

SU+"P;/3"4358-7"1B",30;87:"QR"3iD-F"jH"B1,"AW+"-75"ka"B1,"SU+V?"X/3,3B1,3<"1D,",30DF;0"87589-;35"

;/-;"AW+"23,3"F300"F8\3F6";1"/->3"SdZ0"914.-,35"28;/"SU+?"X/3".,3>81D0"0;D5830",3.1,;35";/-;";/3"

0F12",-;3"1B"QR",391>3,6"9-7"C3"D035"-0"-".,1:71080";11F"B1,"41,;-F8;6"87"/3-F;/6".1.DF-;817"-75"

.-;837;"28;/"58-C3;30";6.3"e<"/3-,;"B-8FD,3"P̀aEèV?"l1D>37"-75"91FF3-:D30"87"eHHI"B1D75";/-;"

539F873"1B"QR"F300";/-7"eI"C.4"5D,87:";/3",391>3,6".3,8150"23,3"-00198-;35"28;/"879,3-035",80\"1B"
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"#$%&'()#*$%+,#')+-.'/'01023'45678/9120:;1<;='(00=1'>?)')#-?*%-'"#@AB-%)$%#"'%&$%'"#C*+B#'AD'EF'

)$BG#"'D)A@'H;'%A'59'+B'IJK'$B"'90'%A'H9'+B'7LK'$%'%&#')#CA,#)M'N#)+A"-1'O&#-#'D+B"+BG-'-+@+*$)'%A'

%&#'N)#,+A?-'-%?"+#-'%&$%'DA?B"'D$-%#)'&#$)%')$%#')#CA,#)M'+B'$%&*#%#-'A)'N&M-+C$**M'%)$+B#"'+B"+,+"?$*-'

P&#B'CA@N$)#"'P+%&'-#"#B%$)M'+B"+,+"?$*-'(0H:05=1''

' QB'?B#RN#C%#"'D+B"+BG'+B'%&+-'-%?"M'P$-'$B'$SBA)@$*'N$%%#)B'AD'IT'%&$%'"#@AB-%)$%#"'+B'

%PA'N$)%+C+N$B%-'+B'%&#'7LK1'7AB%)$-%'%A'%&#'A%&#)'N$)%+C+N$B%-3'%&#+)'IT'"#C*+B#"'$D%#)'#R#)C+-#'

%#-%+BG'+@@#"+$%#*M'$B"'%&#B'+%U-'+BC)#$-#"'$%'@+B?%#'9'AD')#CA,#)M'N#)+A"1'O&#'IT'+-'+BD*?#BC#"'

SM'%&#'CAB%)$C%+*+%M'AD'&#$)%'$B"'$A)%+C'N)#--?)#'(0V=1'W?)+BG'%&#'#R#)C+-#'%#-%3'%&#'$"#X?$%#'C$)"+$C'

A?%N?%'%A'-#B"'ARMG#B'%&)A?G&A?%'%&#'SA"M'+-'#--#B%+$*1'8D'C$)"+$C'@?-C*#-'D+S#)'C$BBA%'N)A"?C#'

#BA?G&'CAB%)$C%+*+%M3'%&#'SA"M'CA@N#B-$%#"'SM'"#C)#$-+BG'AD'IT'$B"'+BC)#$-+BG'AD'EF1'O&#)#DA)#3'

%&#'$SBA)@$*'N$%%#)B'+B'%PA'7LK'N$)%+C+N$B%-'@$M'S#'C$?-#"'SM'%&#+)'C$)"+$C'@?-C*#-'P#$.B#--1'

QBA%&#)')#$-AB'+-'%&#'-?S@$R+@$*'#R#)C+-#'%#-%+BG'-?C&'$-'%&#'H:@+B?%#'-%#N'%#-%'CA?*"'BA%'N)A,+"#'

%&#'$"#X?$%#'+B%#B-+%M'$B"'%+@#'%A'#B&$BC#'%&#'@$R+@?@'C$N$C+%M'AD'IT1'''

O&#)#'P#)#'-A@#'*+@+%$%+AB-'+B'A?)'-%?"M1'I@$**'B?@S#)'AD'-$@N*#'-+Y#'@+G&%'S#'#DD#C%'%A'

%&#'G#B#)$*+Y$%+AB'AD'A?)')#-?*%-1'EAP#,#)3'%&#-#'D+B"+BG-'CA?*"'S#'%&#')#N)#-#B%$%+,#'AD'%&#'D?%?)#'

-%?"M'+B'%&#'ADD+C#'PA).#)-'DA)'#R$@N*#3'%&#'AS-#),$%+AB$*'-%?"M'+B'%&#'*$)G#'$B"',$)+$%+AB'AD'

NAN?*$%+AB'A)'%&#'#RN#)+@#B%$*'-%?"M'''

'

Z[\]̂_̀a[\b

8B'ADD+C#'PA).#)-3'LQ'+-'$'"A@+B$B%'D$C%A)'%&$%')#*$%#"'%A'&#@A"MB$@+C')#-NAB-#-'$B"'C$B'

CA@N)A@+-#"'%&#'#DD#C%'AD'-#"#B%$)M'S#&$,+A)1'O&#)#DA)#'%&#'&#$*%&'S#B#D+%-'AD'LQ')#G$)"+BG'%A'

%&#'cE>')#CA@@#B"$%+AB'-&A?*"'#"?C$%#'%A'%&#'ADD+C#'PA).#)-'P&A'&$"'&+G&'$@A?B%'AD'

-#"#B%$)M'%+@#'@A)#'%&$B'd'&A?)-'N#)'"$M1''

'

e]f\[ĝhijkh\l̀b

' c#'PA?*"'*+.#'%A'%&$B.'$**'N$)%+C+N$B%-'$B"')#-#$)C&'$--+-%$BC#-'D)A@'m$C?*%M'AD'L&M-+C$*'

O&#)$NM3'n$&+"A*'oB+,#)-+%M'DA)'%&#+)'+B,$*?$S*#'&#*N'%&$%'@$"#'%&+-'-%?"M'NA--+S*#1'

b

b

b

b

b

b

b
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"#$#%#&'#()
*+),-./0/)1234.235/.67)8/.2/-92/4:;)92/-0/5/4+)<26)9/=>/-?4)@:A)B:ACD)86/A.)E/0)FG*H)
I=:4:?A/>2):4).26)-=.6A46.J+)13A6/3):@),:4)K:==34-9/LC6)E-M6/M6N)FG*H)I9-.6D)FG)O6L3/A0)
FG*PJ+)QR/-C/LC6)@A:=S)
2..>STT555+.2/-49D+9:=TD:93=64.T2:.UFG465MT)UVGU1WUQPUVGU1WU1*UVGU1WUXXUVG
U1WUQ1UVGU1WU1*UVGU1WUQPUVGU1XUWYUVGU1WUWWUVGU1XUWFUVGU1WUQHUVGU1
WUW*UFGFHHW+>D@+)

F+))Z4.6A4/.-:4/C)86=:D04/=-9)[:9-6.0+:A?)I2:=6>/?6):4).26)-4.6A46.J+)I9-.6D)FG*P)O6L)F\J+)
QR/-C/LC6)@A:=S)2..>STT555+26=:D04/=-9M:9-6.0+:A?T26=:D04+2.=C)

Y+)K::460)]<7)̂/A.-/-464)V7)_//.-;/-464)<7)̀3:C6R-)Q7)E3D-4/)Q7)aA/2/=)Z]+)VC6R/.6D)A6M.-4?)26/A.)
A/.6)-M)/4)-4D6>64D64.)A-M;)@/9.:A)@:A)9/AD-:R/M93C/A)D-M6/M6)-4)26/C.20)=64)/4D)5:=64+)Q=)
86/A.)̀+)FG*GN*HXbcdS\*FeX)6Y+)

c+)[6MM:)8E7)[./=>@6A)]̀7)f:M46A)17)86446;64M)K87)a/g-/4:)̀]7)]/4M:4)̀V7)6.)/C+)[0M.:C-9)/4D)
D-/M.:C-9)LC::D)>A6MM3A67)>3CM6)>A6MM3A67)/4D)=6/4)/A.6A-/C)>A6MM3A6)/M)>A6D-9.:AM):@)
9/AD-:R/M93C/A)D-M6/M6)A-M;)-4)]64+)80>6A.64M-:4+)FGGGNY\bHdSWG*eP+)

H+)16C/AD-46CC-)f7)K-/=>/4-),7)K:M./4.-4-)K7)1C/4D-4-)Q7)h3A9/A:)Q+)K:=>/A-M:4):@)-=>6D/496)
9/AD-:?A/>20)5-.2).26A=:D-C3.-:4)/4D)D-A69.)O-9;)=6.2:DM)@:A)4:4-4R/M-R6)=6/M3A6=64.):@)
M.A:;6)R:C3=6)/4D)9/AD-/9):3.>3.)D3A-4?)-49A6=64./C)6i6A9-M6)-4)>/.-64.M)5-.2)-M926=-9)
9/AD-:=0:>/.20+)<26)Q=6A-9/4)j:3A4/C):@)9/AD-:C:?0+)*XX\NPPb*HdS*FXYeYG*+)

\+))K2/4./C)Q+)̂6CC/7)E-/4/)k4.-R6A:M7)f/3C)l+)m3L-/+)K/AD-/9)@349.-:4)/4D)/A.6A-:R64:3M):i0?64)
D-@@6A6496)D3A-4?)6i6A9-M6)-4):L6M6)/D3C.M+V3A)̀)Q>>C)h20M-:C+)FG**)̀34N)***b\dS)X*HnXFY+)

P+)<:46CC-)Qf7)QC;3;234)_7)QA6CC-)̂7)6.)/C+)̂/C36):@)Z=>6D/496)K/AD-:?A/>20)D3A-4?)[-ie]-43.6)B/C;)<6M.)-4)
h3C=:4/A0)80>6A.64M-:4+)KC-4-9/C)/4D).A/4MC/.-:4/C)M9-6496+)FG*YN\b\dScPcecWG+)

W+)B:ACD)86/C.2)kA?/4-g/.-:4+)aC:L/C)f69:==64D/.-:4):4)h20M-9/C)Q9.-R-.0)@:A)86/C.27)FG*G+)
[5-.g6AC/4DN)FG*G+)

X+)Ej:ADj6)a+)̀/;:RCj6R-97)_-D/)h/>/;:4M./4.-4:37)Q4DA65)]+)1C/=-A6)6.)/C+)V@@69.):@)>20M-9/C)
/9.-R-.0):4)/?6eA6C/.6D)92/4?6M)-4)9/AD-/9)@349.-:4)/4D)>6A@:A=/496)-4)5:=64+)K-A9)K/AD-:R/M9)
Z=/?-4?+)FG*H)̀/4N)Wb*d)

*G+)f3.6)[/4.:M7)̀:A?6)]:./7)Q4.2:40)E/R-D)k;6C0)6.)/C+)<26)-4D6>64D64.)/MM:9-/.-:4M):@)
M6D64./A0)L62/R-:3A)/4D)>20M-9/C)/9.-R-.0):4)9/AD-:A6M>-A/.:A0)@-.46MM+)1A)̀)[>:A.M)]6D+)FG*c)
k9.N)cWbFGdS)*HGWn*H*F+)

**+)[./.-M.-9M)E6>/A.=64.)F7),/.-:4/C)[./.-M.-9/C)k@@-96)<2/-C/4D+)[3==/A0)f6M3C.M):@)<A/D67)
13M-46MM)/4D)[6AR-96M)[3AR607)FG*c+)1/4?;:;)b<2/-C/4DdS)13A6/3):@)[./.-M.-9M)O:A69/M.7),/.-:4/C)
[./.-M.-9/C)k@@-96)<2/-C/4DN)FG*H+)

*F+)h-0/5/.)o/.65:4?M/7)K23.-=/)l:3M:=L::47))oA-/4?M/;)<64?e/=43/0+)<2/-)>20M-9/C)/9.-R-.0)
M-.3/.-:4)FG*FeFG*c+)<2/-C/4DSZ4M.-.3.6)@:A)>:>3C/.-:4)/4D)M:9-/C)A6M6/A92)b]/2-D:C)p4-R6AM-.0d)
/4D)<2/-)86/C.2)hA:=:.-:4)O:34D/.-:4N)FG*c+)
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