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1) A=A (Hemodialysis)

AFFEA] o] BHgo] 30mL/min/1.73m?  ®|Fe® FhauEw w|g
gry Ao FAWFE FI wHER FHE ddo &
mL/min® WA UL REEAA BHE AR GAA QL Al ]}
N (dialysate)©] AAE FE=AE FAlstH Gt i, FA el ok o3E

Fall AxE Ay A Yol S X4 SoH(K/DIGO, 2002).

2) ABPM (ambulatory blood pressure monitoring)



3) % =2 7% (Exercise program)

2 Aol el £% AV, £F F9, £F A, £F 717, 2%
ME S AR A s TARE Fibk £F, AY ¢F, BF ¥
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5) HEHEA (Meta—Analysis)
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7] ARFASTL Ao A Tlsol AL 90%°lY EAH 3
ol A7 e TR wHE AA, AEE A FAE T 5 gl Aol
(Zawada, 2001: Parson et al.,, 2006). wetA] 2xp= A A4S 918 &
MNEXN  HulEXA Aol 59 AlthA] &Y (renal replacement theraphy)
S Wolol &b, -yt Al 2016d 7l WIAEREA A S
93,884 o2 HNEA x|} (hemodialysis: HD)= 68,8537, HuMFA] 3

Z} (peritoneal dialysis: PD)= 6,842%, Al&o]4 2} (functioning kidney

o

’

transplant:KT)+= 18,189 2% HD 73%, PD 7%, KT 19%% 27t A+
shal ATk (o shal s3], 2017).

Kidney disease: Improving global Outcome (KDIGO)A+= <z 3
Alglel 3701 ol HI7MAA o] 3 (estimated  Glomerular  Filtration
Rate; eGFR)©] 60mL/min/1.73m” »|¥+Ql A5, F2E4 FAZ & o
T ARAFTe R Ageojstal Qlvk AbAl o #Eo] 30mL/min/1.73m” ©]3}
2 fAEY A ARFdom sk dWT X5l Sxpe] AAGE, Al A
Qe A FH o Foll wet st e AsHAl Hm AbAlof 3
£°] 156mL/min/1.73m” w|RtOo. & HojxW Al A eyS AAech(R]9E,
2009: ©]%7] 5, 2014: National Kidney Faundation 2002).
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223kl gtk (Johansen et al., 1999; Diaz—Buxo et al., 2000; Horl et
al., 2002).
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Zof wel A4S W= 4AE T AS 2412 Yol 60%3F Algsk=dl 30+
dolE T xHE 53t o= 158 w9 E Al Ad %S u(Parson

et al., 2004) Ht}
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r&% i
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gt
o
ofN
_a
~
W
o,
W
r—{o
mlo
B
b
i)
4

S22 Astyo] glo] @A o® HAY Thest EFo] Folx ot ghapEo]
AL Fojetr|E AT Folh ol WHeA AL FA F 5 ZTEIH
= AP g8 B a8 SNV 4] F FolE EE SisiA
71 4= 9ltF(Parsons TL & King—Van Vlack, 2006). we}x 671L o)A A
BE #F5a A&k Ao] 7P bdeta 94 AAES Fole AHE THA

2t} (Parson et al., 2004). o]#3 A= Zaluska 5(2002) 9] AFoA =
& UEbskEd 10 e dRFA dart 6713 303 Es & F

o] fFojstAl s ATt

o FA A Qlo] s FEPH 1 gy E oy A3 A4 Ay

1x
fol
o

ek

(Goldberg et al., 1980; Zabetakis et al., 1982; Goldberg et al., 1983;
Hagberg et al., 1983; Shalom et al., 1984; Painter et al., 1986;
Carney et al., 1987; Kouidi et al., 1997; Lee, 2001).
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Hagberg 5 (1983)2 1571€ 7+ 5 3-53], 30% A4 5o =2 FHuil
& AATS 17% T TEFIANTE 44% TN s o

.

AAES FHAFH Y (Goldberg et al.,
1986; Carney et al.,, 1987; Painter et al.,, 2000; Miller et al., 2002;
Anderson et al.,, 2004; Zaluska et al., 2002; Parsons et al., 2006;
Parsons et al.,, 2004; Mustata, Chan & Miller., 2004; Afshar et al.,,
2010; Mustata et al., 2011) ¢ yo}lr} 2dxe 253

z

A9 e A PPN 5ol FHHA 4T

Ehe HAAA
2t} (Carney et
al.,, 1987; Painter et al., 2000; Painter et al., 2002; Moug et al,
2004).

48 dAFA Aol A Es 98 Hed AAVIe e A
Aol ol FQ3%F Q4o|t}(Johansen et al., 2003; Johansen,
2007). A7F diF-29 dNFA dxpso] m= Wol wAolA ol AAY]
5ol Al Bt  slekal A 91 © P Z (Bohannonet et al.,, 1994) A &%
= & 2 AA Ves FAE ool eqEH

Cheema = (2006) HAFA gajo) Al AAE F = AF 52 o

E_:}

ZHAZE QIARE A A 2E, A wE, B

tlo

ol AN st

A, A e @8 g ZYLolE VR AR FeE =97



Eeta 34 %> R FHUYY Thera band 5 T2 AHE-stqitth

XA %L shoulder press, side shoulder raise, triceps extension,
biceps curl, external shoulder rotations, 38}A &% seated knee
extension, supine hip flexion, supine hip abduction, supine
straight—legged raise, seated leg curls, &% 2% bilateral
straight—leg raises in a supine position, bilateral leg lifts in a seated
positiong A8t 53] NFA Fol= AL FASdo]l AFHA X
st Ad $5o FH7F vdstAl= e &+ v

YANFA Ao A 5 A AL EAH T

AAshY HEE Sl = 8~103], 24E WHESY JE+= RPE (Rating for

tt(Johansen et al.,, 2006; Cheema et al., 2007; Cheema et al., 2011;
Chen et al., 2010).

Headley 5 (2002)2 123F 1099 dAFA 3xoA Mgl =s o] &
al A% = AAEY 6227, 54 <8, STS H7F o] &&= A(
Johansen et al., 2008).

Johansen & (2006)< E& FHUZE F 33|, 1253 dAFA Fof st~
Ee At AAFd s 3 oA 25 dHA S T

¥, Cheema & (2007)<
=228 A3 A7 Hd 4
b, HEA Satol A A F >
%, 2915 WA, hs—CRP9 IL-6 #4 59 olZg°] l&& & & 3t

(Castaneda et al., 2004; Cheema et al., 2007; Moinuddin & Leehey,

r o
ﬁ ek
12
—m
X
of\
}—l
\G)
N
=
k=l
o
bt
1o
)
ot
Mo

I
O

_20_



2008; Smart & Steele 2011).

o F wTe A9 5 F 94 d T4 T3 A T4 3o A
of AAet=® 7 gy 3
2 Aol BWuh dAFH Fo 5 o= AA & we daso] ks
E 22 el o ¥ AY Ees kA g A9 44
2 AE $F5s WA AAskE Aol dnbAoltk(De Paul et al,
2002). §4t2 $E28 rlx uk & A Brps A7ko] AojxA|uk ¢lA]
FAL AR 221 dlell A oo dojuby] defl AAJsk= Zlo] w4

3ttt (Moinuddin & Leehey, 2008).

De Paul 5 (2002) 1253t 5 33] #ol& o =21v|H e} 54 A &
TS AATF] AAsEo] A HIIYa X 3k al van Vilsteren &
(2005) 2 FHAABES st g AAA T ALES T4 F AolE 5

4 A AGLES 1257 A&l BH agat A4 2L, AAH, A

[e]
A7 el A

ofk

AT BALsEA

oJA A (2009)= 5 33] 670 I MolE =aumEe A 2Fe
FA T A 57], oldy] dtel A4, 2F S AATdeHE &
&AM Z T

Oh—Park M 5(2002)2 #olE3% <9 =5 A 5 4 149 <9, 4

AR 75 A T)Ee] dFEAT L Bkt

kA, 53 252 Fakh 2 AT 59 o2 HS BT dE& &
Qo] Hdl Atax AFAFT Ad Hol|RE FUHAIZ|IAL, £FVI8E o] dY
4 = qass St

et al.,, 2002; Kouidi et al.,1998; van Vilsteren et al., 2005).
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3 interdialytic ambulatory blood pressure monitoring(ABPM) ¥} home
blood pressure monitorings 3t Zo] fadtt) Aol A A =
7], ol7] "ok AT dAs Aol o Fo T4 & " §
stE dotrz] 98l 1/E ol F
measurements) ©] 7]£o] Hw, o]& $la] 74 Zt(interdialytic) ABPM
(ambulatory blood pressure monitoring) &= 22} 18}t AR5 AA
sh=dl ABPM< @} whap uro] dotwstE Z e 7] woltt
(Horl et al., 2002).
Anderson 5(2004)<2 3~670€ 3t 5 33|, T4 AlZ 1~2A17F Yo 30

A AW g =H (predialysis BP

W o= vl Eety] A AHE Zolzkal o= AlF P erythropoietin®
e AEe Bt B UE Aol 1489 4 e wE fAakas F
S AAJsFe] 24—hour ambulatory blood pressure monitering®. 2 S
S5 #Es A9 5 TR F ] AA|7] o] FEHIL 571, 9
7] kel sl HaEHdeH dE=EN X7 78kl (Henrique
et al., 2010).

Frih(2017)= 4198 FAFA oA 53 52 A A 2443
T%7], olek7] defol FtA FAasTh o9 o], LES FAFA &
kel A5 dtel W sHA a%E A= A
NEA gkate] detwhe]E flell AAAol L A A E TR IHO| REEA
Al Eofol 3k Z1o 7 AlZ E T}
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1. - AA
R oAps ) - 9 v AZ FNEN SxolA AN &5 Tz
W A= gaor $Eo] Hote nx= JIFS motsty 1 GaRE 7

2 A= 7% A% (Cochrane collaboration)©] #|AISH A AA & 1
ZF A =5 (Higgins & Green, 2011)3 St= BHA sd449 AAZH £
12 wjydeS Fastel  PRISMA (Preferred Reporting Items  for
Systematic Reviews and Meta—Analyses) 15°] AA3 A A2 3z

213 (Moher et al., 2009) ] we} Fa=om JNFA o] 5
HA71ES PRISMA 1514 AAIEE PICOSE Aol whe} vh2-3
ST

e
o
2
r_(?{_’z

iy
o
i
o

D a4 A%

(1) 5t (Participants)
THAA RS dHNFEA 3R},

(2) =A (Intervention)
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(3) HlF A (Comparisons)

& TR e AAwd} FrojehA] b izl vl
(4) A4 ¥ (Outcome)
& 2RI o A, 5o AT gzt dok 54 Ak
(5) A7"+% (Study design)

F-{O
K

Randomized Studies, Non—Randomized Studies

ATEA st T8 g Sl dA 7 2 7 s =3 - 9] HlolH
Hlo|AE o] gdto] HAME FHqth FAHMNS 2Ag volg o] A A
vl =5 o] 8= A ¥ (National Library of Medicine, NLM)©o]  AA]3+
COSI(COre, Standard, Ideal) E&elA dNFA Ao L5g &3 &
WHelo]l ARATE 4] sk Aol A5 4l whE, COre, Standardel
st A~ AHgk vbs AEekth Cores &3 A9 o] = FEo=E
#Ha A FEy 9d dojEwo)a(eE £ PubMed, EMBASE,
Cochrane central &) ©°] o7]ef 3]st} Standarde= 3%

A FA e g 7] HAA, Coredll Q= HlolgH[o] A o]9]o] thE AN
A

doJEHlo] 2, 5olz dHolEHolA F5 Tetr Ideal> old#<l A4 ¥4l

Oft
ol &

rlo

7 SedE 254, 2994 2 29, @4 AARTL JE QY 5o
ZIETHNECA, 2011). A8ol2 A4/ 4 2 AEY A4 deoleuo] 2
2 AAste] 1 S4e veld ¥ AR FEE P02 HYsgle
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W71 wWzel HF Adud w3 nEY A9 ke £dY dEvtE B
A5 AP ol AT A ®mae] Qlo] nlEHoe] BARE=AE Felst
= FAgolgt ke o] ¥ WEsttH(NECA, 2011).

2 Ao A= Cochrane’ s Risk of Bias(RoB) E=7& o]&3lo] n|Ed

g B s

1) &Y dz27 4897 (Randomized Studies) 8] H|EH HF 7}

F2H9 gz AT HI7FEF 2 Cochrane’ s Risk of Bias(RoB) 7}
Heg. A% 159 RoB “v AATYAE WAy G5 7t wpalo] Agd

‘=8 (unclear)” Al HAIZ FEste] H7FeFATHINECA, 2011).

2) H FZ9 A3 AT (Non—Randomized Studies) 2] B|EH 9337}

Hl F2h9] iz AdAT H7FEFE Risk of Bias Assessment tool

for Non—Randomized Studies(RoBANS)Z F#H ¥t} RoBANSE H] F-zb
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Identification

[

J

Eligibility Screening

Included

PubMed database
(n=315)

(Excluded irrelevant studies)
(n=254)

!

Studies selected for
title, abstract (n=61)

(review, irrelevant purpose)

(n=12, n=39)

!

Studies selected for
full text (n=10)

(irrelevant purpose, n=>b)
(insufficient data, n=2)
(studies added after citation, n=3) l

Studies selected for
full text (n=6)

l

RISS, Nanet, Kiss database
(n=182)

(Excluded duplicate studies)
(n=132)

|

Excluded duplications

remaining (n=50)

(non exercise ntervention)
(n=32)

;

Studies selected for
title, abstract (n=18)

(irrelevant purpose, n=14)
(insufficient data, n=2)

Studies selected for

full text (n=2)

Studies included in meta analysis

(n=8)

Figure 1. Flow diagram of the study selection.
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HE AR =79 +F Z2I9 A7IE 954 F(Intradialytic) o] A A
5l =F0o] 3% (Lee, 2001; Liao, 2016; Ouzouni, 2008), H] FA<lel ol
2 ZF(Interdialytic) o] AA]g =%F-o] 63 (Hagberg, 1983; Deligiannis,
1999; Molsted, 2004; Liao, 2016; Frih, 2017) ]t}

LT TR W FHE cycle ergometer, treadmilg ©]€3F FAMAS &%
I AF AL Fo] AdE BY fEoE FE 7AEH jloH
A %52 43 (Hagberg, 1983; Deligiannis, 1999; Lee, 2001; Liao,
2016;), 5% 52 5% (Deligiannis, 1999; Molsted, 2004; Ouzouni,
2008; Lee, 2009; Frih, 2017)¢]{th.

% T2 A7k 30% 3¥ (Hagberg, 1983; Deligiannis B, 1999;
Liao, 2016), 30~60% 6% (Deligiannis A, 1999; Lee, 2001; Lee, 2009;
Molsted, 2004; Liao, 2016; Frih, 2017)°]$lt}.

-5 R 717F2 125 29 (Lee, 2001; Liao, 2016), 165 1% (Frih,
2017), 205 1% (Molsted, 2004), 245 2% (Deligiannis, 1999; Lee,
2009), 40F o]t 2# (Hagberg, 1983; Ouzouni, 2008)°]9, 7z} < 7tnjc}
Folgt g e AETY dx2dts e 20 ol atE AT e
13 (Hagberg, 1983), 20%e]% 3#(Lee, 2001; Lee, 2009; Molsted,
2004), 307l 1% (Ouzouni, 2008), 407 o] 34 (Deligiannis,
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1999; Liao, 2016; Bechri F, 2017)°]3lt}.

v ZEIH RMEs F 23] 13 (Molsted, 2004), 7 33 4% (Lee,
2001; Lee, 2009; Liao, 2016; Ouzouni, 2008), +3~53]+= 1¥# (Hagberg,
1983), &+ 43] 1" (Bechri F, 2017)¢]9, 1% (Deligiannis, 1999)2 <5+
W 7 o &F RlTt 339 532 vro] IAHATE e e o

b 339 RIEE AP AT,

2% 3 A3HFE 4 Blood pressure), HARAAFHZ (VO
> max), 6 A7IF7HEMWT), A¥<=(HR), &l 2 (QOL-SF36), &
A7 (Exercise duration), Kt/v S22 &<t o]]o] HujrkirdFHo] 714

ol AN, AT gxo w5 TR dnkAl 542 <Table,
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Table 1. Characteristics of Selected Studies(continues).

Authors participants Exercise intervention Outcomes
(year) total : o : : change D
time method prescription duration variable
country (exp/con)
Hagberg 12(6/6) Inter— Aerobic calisthenics 14+5 VO, peak +17% <0.05
(1983) dialytic cycle erg, months GXTduration +44% <0.01
USA walking 30min hemogiobin increase <0.01
50—85% VO, peak hemotocrit increase <0.01
3—5times/week SBP decrease  <0.01
DBP(N=3) decrease <0.05
Deligiannis 53(16/10/12  Inter— Combined A: cycle erg, 6months SBP SBP <0.05
(1999) /15) dialytic treadmill,calisthenics DBP DBP <0.05
Greece A:Exercise low—weight, Exercise time Exercise <0.05
B:Exercise resistant—HRmax METS time <0.05
Cinon—exe 60—70% HRmax METS <0.05
D:non—exe 50min—3times/week VO, max HRmax
(healthy) B: mobile—cycle erg. VO, max

HR50-60%

moderate exe—at home

30min/5times/week
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Authors Dparticipants Exercise intervention Outcomes
(year) total ; . ; ) change D
country (exp/con) time method prescription duration variable
Lee 22(11/11) Inter— Aerobic walking/cycle 12weeks VO, max increase <0.05
(2001) dialytic /Stretching SBP decrease -
Korea 45-60min DBP decrease <0.05
40-60%HR HR decrease <0.05
3times/week Exe—duration increase <0.05
Molsted 20(11/8) Inter— Combined strength, 5months SBP no -
(2004) dialytic step & circuit/ DBP no —
Denmark 20—30min VO, max increase <0.012
stationary— SF—-36/
ergo/20min. physical funtion increase <0.01
Borg score physical component increase <0.004

14-17

twice a week
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participants Exercise intervention

Outcomes

Authors

c(g]uer?t?y (e;g;i:)n) time method prescription duration variable change P
Ouzouni  33(19/14) Intra—  Combined treadmill, 10months SBP decrease <0.05
(2008) dialytic cycling 30min/ DBP decrease <0.05
Greece strength 30min. Exercise time increase <0.05
3 times/weekly METS increase <0.05
Borg scorel3—14 HRmax increase <0.05
VO, max increase <0.05
Depression decrease <0.05
SF—-36 increase <0.05
Lee 21(12/9) Intra— Combined cycle 40min 24weeks SBP decrease <0.001
(2009) dialytic resistant 15min DBP decrease <0.01
Korea RPE 11-13 6MWT +17% <0.001
3 times/week Handgrip increase <0.001

_4‘]_



Authors  Dparticipants Exercise intervention Outcomes
(year) total ) . ; ) change p
country (exp/con) time method prescription duration variable
Liao 40(20/20) Intra— Aerobic cycle 30min 3months SBP decrease <0.05
(2016) dialytic 3times/weekly DBP decrease <0.05
Taiwan Borg scorel2-15 hs—CRP decrease <0.05
Creatinine, decrease <0.05
Albumin increase <0.01
6MWT increase <0.05
Frih 41(20/21) Inter—  Combined cycle.walking 4months ABP SBP decrease <0.05
(2017) dialytic resistant ABP DBP decrease <0.05
USA 60min 6MWT increase <0.05
50%RM STS—-10 increase <0.05
increase 5%1RM STS—-60 increase <0.05
Borg score5—6 Handgrip increase <0.05

monitor HR/polar

4tims/week
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2. WEHEA A

Cochrane’ Risk of bias =7-% o]&3sto] #4355ty 1 A3 529 A
2 53 (Deligiannis, 1999; Molsted, 2004; Ouzouni, 2008; Liao, 2016;
Frih, 2017)¢] @ olA AxdAl Adgol slo] fgde] HUslow) o=
F7F H it ole] wksl 23 (Lee, 2001; Lee, 2009) ¢ w32 729 w4
of gt o] glo] ‘B2 (Unclear)’ & #7133l 1H (Hagberg,
1983) 9 3 tdAE I st ‘s (High risk)” o2 sg7}skgl
of. whepA el wiA e 9194S & 5% (Deligiannis, 1999; Molsted,
2004; Ouzouni, 2008; Liao, 2016; Frih, 2017) 2] A7-olA Axso] SO
nE e o HrtE

Fojake] w7Hd S EEAd Wol glov A Ayl ¥uE & &= 7
AA k= Zor dEo] gde WA Brtelen, Aiarn A &

A, Ban, 9] vEE Frkel Qlo] AnbAew HTE & 94 HdEHA
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Random sequence generation (selection hias)

Allgcation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (atfrition bias)

Selective reporting (reporting bias)

Other bias

% 8%  50%  75% 100%
B Low risk of bias [Junciear risk of bias W High risk of bias

0

Figure 2. Risk of bias graph: review authors' judgements about each risk

of bias item presented as percentages across all included studies.
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(sE10 UoIElap) IUaWSsasse awoano o Buipulg

(selg aaueopad) jaudosiad pue spuediaped o Buipung
(SEIQ UDJI8(85) U8 |BaIL0D UoneI 0|y

(sE1Q Uanaa)as) uonelausal ajuanhas wWopuey

Deligiannis 4 1503 | @ | | ® & | © | & @
Deligiannis E1998 | @ | D | O @ | O | @ | @

Frinz017 | @ | @ | ® @ | ® | @ | @
Hagberg 1986 | @) | @ | © | ® | © | © | @

Lee 2001

Lee 20049

Lac2016 | @ | @ | & & & @ | @

Molsted 2004 | 6D | @D | @ | @

ouzounizon: | @D | @D | S O O | | @

Figure 3. Risk of bias summary: review authors' judgements

about each risk of bias item for each included study.

_45_



2) 5 ZEIH & Yo a9437]

(1) &5 =z gg dte] a4 &va7)

g2t (Systolic Bood Pressure) 2] & 377]

HE A9 L3 et A &5 TR0 dAFA Ao #=5
7] g3t vlxl= &3 A7)+ <Figure 4>°A AAIS vie} o] B4 &
S AdE F 125699 A 1139 txaro] Tz Feshglar
£ ZRO¥ES B dAFH skxo £=%7] g9 (Systolic Bood
Pressure)< ¥ -15.39 mmHg(95% CI=-20.35, —10.42) = Yo}z A
o iz e adaries AR E Fost Aolrk lem (2=6.07,
P<O0OD), 2+ £@d3ke oldAol EAet] (I* =95%, P<.001) WAHFI} =

F=7] ddo adarle= (Liao, 2016; Hagberg, 1983; Lee, 2009;
Frih, 2017; Lee, 2001; Deligiannis A, 1999; Ouzouni, 2008;
Deligiannis B, 1999; Molsted, 2004) <22 1 37]7} vEpsth.

F57] détel dish B mlEds ekl ddk= <Figure 5>°4 AlAE
vkel Zo] Funnel plote] TS 7IFo® A% vlgiio] #&EHA ggom

% ORI MEYS dojux e Ao Byt



Bxperimental Control
Study or Subgroup  Mean  SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% Cl

Mean Difference
IV, Random, 95% Cl

Deligiannis A 1999 4 55 16 1352 12 11.8%
Deligiannis B 1999 -2 78210 1352 12 110%

Frih 2017 134148 20 127 2 124%
Haihery 1936 -1 498 6 240 6 10%
Les 2001 13 a8 1 12 45 11 1.E%
Lee 2009 225 B34 12 111 BER 8 108%
Lian 2016 -402 1486 20 -22 58 20 100%
Molsted 2004 2992 11 03816 8 41%
Quzouni 2008 6 4AF 18 1 28 14 121%
Total (95% CI) 125 113 100.0%

Heterogeneity, Tau®= 51.46; Chi*= 162 44, df= 8 (F = 0.00001); F=95%
Testfor overall effect 2= 6.07 (P = 0.00001)

Figure 4. Forest plot of comparison:1. The effects of exercise on blood pressure in HD patients,

outcome: 1.1 SBP.

-10.00 [13.33, -6.6]
3001824, 224

-14 60 [15.98, -13.62]
-33.00 F38.12, -27 58]

1250 [15.90,-3.10]

-21.39F26.91,-15.87]
-38.00 [-44.91,-31.09]

250[6.14,11.14]
701116, -6.24]

-15.39[-20.35, -10.42]
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Figure 5. Funnel plot of comparison: 1. The effects of exercise on blood pressure in HD patients,

outcome: 1.1 SBP.
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@ o]¢t7] d<(Diastolic Blood pressure) 2] &337]
o]9+7] &<t (Diastolic Blood Pressure)< <Figure 6>°]4 AA|¥E w}e}
o] Hy -7.90mmHg(95% CI=-10.71, —5.09) & olx i A+ tf

=3

T ke maarle SARCRE foe Aol (Z=5.50, P00 7F il o

=
7} 53 7 o]dA ol (12 =94%, P<.001) +=Asle] ddas Ryow HA
skt

olet7] dotol Fa¥aY|E=  (Liao, 2016; Lee, 2009; Lee, 2001;

Deligiannis A, 1999; Ouzouni, 2008; Hagberg, 1983; Deligiannis B,
1999; Frih, 2017; Molsted, 2004) =22 1 =77} YEFST

olet7] dsgtell it Rl WlEHS YErd A= <Figure 7>l AlAR
ukel o] Funnel plot®] THAS 7Ieo= A% nth o] A2 HA gform

2 R ERe o e Aow puagn.

_49_



Experimental Control
Study or Subgroup  Mean  SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% Cl

Deligiannis A 14999 -8 282 16 0168 12 124%
Deligiannis B 1499 -4 482 10 0168 12 111%
Frih 2017 A8 113200 <21 128 N 128%
Hagherd 1456 4329 B -2 3B B 103%
Lee 2001 48 402 11 A3 413 11 108%
Lee 2009 -BEE 317 12 55E 309 9 11.5%
Lian 2016 21 795 200 <21 129 20 107%
Molsted 2004 -108F2 1 -3 7R 8 TR
Quzouni 2003 P25 19 08 173 14 125%
Total (95% Cl) 125 113 100.0%

Heterageneity, Tau?=15.94; Chi*=129.07 df=3 (P < 0.00001} F=94%
Testfor overall effect: £=9.40 (F = 0.00001)

Figure 6. Forest plot of comparison: 1. The effects of exercise on blood pressure in HD patients,

outcome: 1.2 DBP.

-5.00 468, -6.42]
-400F713,-0.87]
-370 443, -287]

-1 00 F10.93,-3.07]
100 1351, -6.64]
12221492 -952]
-18.90 [-22.43,-15.37]
200442 5.47]

-7 10 [-5.55,-5.69]

-1.90[-10.71,-5.09]
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Figure 7. Funnel plot of comparison: 1. The effects of exercise on blood pressure in HD patients,

outcome: 1.2 DBP.
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(2) 5 T2 A7 uE ¢ a3437]

YANFA gxpe] 5 TR AV]E Ao dAFA Ao uto] ¥
N E=2) Z(Intradialytic) @ H] T4 Ll MEA Fl(interdialytic) &2 U
ot wEREA g 8o FdHAA %= 3 (Ouzouni, 2008; Lee, 2009; Liao,
2016) AFAH Feof AAHS A, 5% (Hagberg, 1983; Deligiannis
A,1999; Deligiannis B, 1999; Lee, 2001; Molsted, 2004; Frih, 2017)<2

el Fa] Fho| Al H It

O %7 g4 8327

FJNEA 7r(interdialytic) €% ZTEIHS AT A IS <Figure
8> Al AAIgE wiel o] F 749 AP 70O vlxwo] 5 TR
Holl Fofsqla, +5 TEINS Bl AT 3] #57] e B

-12.26mmHg(95% CI=—18.18, —6.33) 2 Yolx A3} thxo+ 7+
adaris AR Fosh 2pol7t o™ (Z=4.06, P<.0001), 2t &=zt
o] o]dAo] EA3II (12 =95%, P<.001) dAPaY Rygoz KA. &
MNEA b F TR wE F£F7] Y adA’]E=  (Hagberg,
1983; Frih, 2017; Deligiannis A,1999; Lee, 2001; Deligiannis B, 1999;
Molsted, 2004) 0% 7 A7} & Aoz eyt

JHNEX  Z(Intradialytic) +% X273 wE do axarje
<Figure 8>°l|A] AAIgt npel #o] F 5192 AT 4392 tjFTo] &
T oxggd gy % TEIHS FI FE7] e HF -
22.45mmHg (95% CI=-38.93, —5.97 )& Yold Ay djx=a 9 &
W7l SAACE FoF Afol7b Jlem (Z=2.67, P<.008), 7+ X9

oA o] EAste] (12 =95%, P<.001) WHEY BIFow HAF Yt &=
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7] d<te a¥3a7]+= (Liao, 2016; Lee, 2009; Ouzouni, 2008) <o =2 71
717 vEbsth 5 TR A7l e AA 57 g9t ade 3
7+ -15.39mmHg (95% CI=—-20.35, —10.42) 2 Yol A3} thxo A
olef BAACE {3t 207t oH (Z=6.07, PK.001), 7 &&z7te] o)A
dol AA EASA oY (12 =95%, P<.001), 315 3+ oA 9HA o
Elytth(12 =23.1, P=0.25).

T ZEIH A wE F£57] g9t B nEdHs JEd die
<Figure 9>°|A AAl¥ ©}le} o] Funnel plote] F4HAE 7|02 A%
Hlggo] #EEA FormE Wy HEYHS dojux ¢k AoF )

.
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Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Interdialytic exercise

Deligiannis & 1999 -8 5.4 16 1 342 12 11.8% -10.00[13.35, -6.64] e
Deligiannis B 1998 -2 TBZ 10 1 342 12 11.0% -300[-8.24, 2.24] il

Fribk 2017 134 148 20 1.2 1.71 21 124% -1460[-15.88,-13.62] "

Hanberg 1986 -31 483 ] 2 402 B 11.0% -33.00[-38.12,-27.58] 5

Lee 2001 113 34 11 1.2 455 11 11.8% -1250[15.90,-9.10] =

Maolsted 2004 2 482 11 -04 918 g 4% 280614, 11.14] e
Subtotal (95% Cl) 74 70 67.0% -12.26[-18.18, -6.33] L 4

Heterogeneity: Taw® = 48.81; Chi®=91.31, df= 5 (P = 0.00001); F= 95%
Testfor overall effect: £=4.06 (P = 0.0001)

2.1.2 Intradialytic exercise

Lee 2009 -225 6454 12 111 628 9 108% -21.39[-26.91 -15.87] o=
Ligo 2016 -402 1466 20 -22 48 20 100% -38.00[-44.91,-31.09] T
Duzouni 2008 SFEO427 19 11 285 14 121% -3 F0F11.16,-6.24] i
Subtotal (95% CI) 51 43 33.0% -22.45[-38.93,-5.97] .

Heterogeneity: Tau® = 204.90; Chi*=70.70, df = 2 (P = 0.00001); F= 97 %
Test for overall effect £=2.67 (F = 0.008)

Total (95% CI) 125 13 100.0% -15.39[-20.35,-10.42] %

e ol i g ot R S 0 10
- Z=6. : Favours [experimental] Favours [control

Test for subaroun diferences: ChiF= 1,30, df= 1 (P = 0.25), F= 23.1% =R IexpRITmentAl EavRLrsEome]

Figure 8. Forest plot of comparison: 2 The effects of exercise on blood pressure in HD patients.

Comparison 2 results by exercise timing, outcome: 2.1 SBP.
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-100 -a0
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E Interdialytic exercise <> Intradialytic exercise

Figure 9. Funnel plot of comparison: 2 The effects of exercise on blood pressure in HD patients.

Comparison 2 results by exercise timing, outcome: 2.1 SBP.
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@ olet7] dste makav)

<Figure 10>°4 AAJQ ufg} Fo] JAFA] o] HAAIGE #-5 Tz 170
o ol¢hy] ek HF -5.61mmHg(95% Cl=-8.24, 2.99) % Yolxlal
2 o e mdAvl= SARCeE {Fo3h Aol (Z=4.19,
o ZF B& 7+ o]dAo] (12 =87%, P<K.001) A3 @
wAskdY oleky] de] mIArl= (Lee, 20015
Deligiannis A, 1999; Hagberg, 1983 Deligiannis B, 1999; Frih, 2017;
Molsted, 2004 ) =% 2 1 =77} YEF)

N FA Fof HAAIE &5 ZEIH] wE o]¢k7] St (Diastolic Blood
Pressure) A3 5193} thxa 4340] F7lste] H -12.58mmHg

(95% CI=-19.09, —6.07) & yolxly AP ¥ tzx=a FHe] a3a7|+=
FAACE F3t 2ol (Z=3.79, p=0.0002) 7} Ao 2z} =3 3+ o]AA
o] (I* =95%, P<.001) EAste] APay} KPow A8}
o] ¥ 37|+ (Liao, 2016; Lee, 2009; Ouzouni, 2008) =% 71 A7|7}
Uebsgth 25 2O AZ|C wE QA oleky] "ok &= Fo -7.90

mmHg(95% CI=-10.71,-5.09) & Yto}x] A7 vzt Afo
o7 F93 Aol7k 9lom (Z=5.50, P<.001), Z} F&z1e] o]dAA o] A3}
UTHI® =94%, P<.001). skl1H b old4e #A veEbtH(I® =73.5,
P=0.05).

s ZEIH ATIE G 57 el digk Bu ovE
A= <Figure 11>A A A|¥E uvle}l o] Funnel plotl] THAAE 7|+2

Kl

MEYE ot e Aoz

ry
of
X
12

= A% o] dEEHA gderw

sl o,
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
2.2.1 Interdialytic exercise

Deligiannis A 1999 -8 282 16 0 168 12 124% -8.00 [-9.68, -6.32] =
Celigiannis B 1994 -4 482 10 0 168 12 1M1% -4.00[-713,-087] i

Frih 2017 -5.8 113 20 -21 1.26 21 12.8% -3 TF0[-4.43,-2.97] .
Hagherg 1986 -9 3.249 ki -2 365 B 10.3% -7.00[-10.493,-3.07] s

Lee 2001 -4.8 4.02 11 53 413 11 108% -1010[-13.51,-6.69)] EE

Molsted 2004 -1 a7z 11 -3 F.8T a T.7% 200[-4.42 842 i
Subtotal (95% CI) T4 70 65.2% -5.61[-8.24, -2.99] 4

Heterageneity: Tau®=8.03; Chi*= 37.24, df= 4 (P = 0.00001); P= 87 %
Testfor overall effect Z=4.19 (P = 0.0001}

2.2.3 Intradialytic exerclse

Lee 20049 -6.EE 317 12 5456 3.04 9 11.458% -1222[1492 -9.57] =
Liao 2016 -21 T45 20 -21 124 200 10.7% -18.90[22.43 -15.37] s
Ouzouni 2008 -7E 251 1 -05 1.73 14 12.5% -7.10 [-8.55, -5.64] i
Subtotal (95% CI) 51 43 348% -12.58([-19.09, -6.07] P

Heterogeneity: Tau®= 31.28; Chi®= 41.70, df= 2 (P = 0.00001); *= 95%
Test for overall effect £= 3.9 (P = 0.0002)

Total (95% CI) 125 113 100.0%  -7.90 [-10.71, -5.09] 4
Heterogeneity: Tau*=15.94; Chi*=128.07, df=8 (P = 0.00001); F=94%
Test for overall effect £=45.50 (P = 0.00001)

Testfor subaroun differences; Chif=3.78 df=1(F= 005 F=73.9%

-100 -50 0 50 100
Favours [experimental] Favours [control]

Figure 10. Forest plot of comparison: 2 The effects of exercise on blood pressure in HD patients.

Comparison 2 results by exercise timing, outcome: 2.2 DBP.
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Figure 11. Funnel plot of comparison: 2 The effects of exercise on blood pressure in HD patients.

Comparison 2 Results by exercise timing, outcome: 2.2 DBP.
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(3) & ZEIY F3 ©E Y4y axz7]

Aot WeHEs AEH S 43 (Hagberg, 1983; Deligiannis B, 1999;
Lee, 2001; Liao, 2016)2 HAtax 5 X273 Ay, 53
(Deligiannis A,1999; Molsted, 2004; Ouzouni, 2008; Lee, 2009; Frih,

2017)& E3gk &% 2 73S A3

T=7] g4 av=a7]
<Figure 12>°|4 #|AIgt nvfe}l o] FAtA & TS HAAS A4
FHe F 4799 AYFY 499 Rl % IE

2% mwade  Bel WAREA  axe FF7 gg

&
juic]
=2
[
2
_0|L
38
=

o] o]@do] EAEFA (12 =97%, PK.001) APaY BP0z FAs T #
At e ZERIC wE F57] d9d @347l (Liao, 2016;
Hagberg, 1983; Lee, 2001; Deligiannis B, 1999) o2 71 A7|7} & A
O 2 T

Bel 9% 2738 AN A B3 = 789 ALy 647 o)
Z7o] % TR FAdy % TRIUS I 57 dge F
7 -11.27mmHg (95% CI=—15.72, —6.81) & tolx A& F+7 = 719

—_—

AN BAAOR $93 o]} 9 om (Z=4.95, P<.001), Z+ 37t
o] o]AAJo] EAte] (12 =91%, P<.001) AHEY 2oz BAL =

3 5 R uwE £57] dde adarle (Lee, 2009; Frih
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2017; Deligiannis A,1999; Ouzouni, 2008; Molsted, 2004) £C=2 71
A717F 2 Aoz e

s ZTEIY FF wE AA 57 ddY anavlis B
—15.37mmHg(95% CI=—10.71,-5.09) & yto}x AP iz Aol
FAAORE Fosk zHol7t 9low (Z=6.05, P<.001), 7t && ko] o] A o]
=4 AT (T* =95%, P<.O0D). 891 7 o] A2 T3 == Yebst
(I* =40.6%, P=0.19).

e ZRIOY 9ol wE F57] d9Y B vEdS dEd dis
<Figure 13>°4 AA1E wv}e} o] Funnel plot? T4AS 7|02 A3
Higo] wEEA for® Wi HEHS dojux] @2 ZoE sl

ct.
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Experimental

Control

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% Cl
3.1.1 Aerobic exercise

Deligiannis B 194949 -2 TB2 10 1 132 12 M1% -3.00 [F7.80, 1.90] R
Haghery 1986 -3 488 G 2 402 6 11.0% -33.00[3812,-27.88) s

Lee 2001 -11.3 342 11 12 454 11 MMB8%  -1250[1580,-910] G

Liao 2016 -40.2 1466 2 22 A8 200 10.0% -38.00[-44.91,-31.08] e

Subtotal (95% CI) 47 49  43.9% -21.48[-36.23,-6.72] i
Heterogeneity: Tau?= 219.70; Chi*= 11080, df=3 (P = 0.00001); F=97%

Testfor overall effect: £=2.85 (P = 0.004)

3.1.2 Combined exercise

Deligiannis A 19494 -4 5.4 16 1 352 12 18% 10001335 -6.65] Py

Frih 2017 -13.4 148 20 12 1.71 21 124% -1460[15488, -13.62] "

Lee 2009 -224  B.A4 12 -1.11 628 9 108% -21.39[26.91,-15.87] S

Molsted 2004 2 982 11 -05 916 g 91% 280614, 11.14] &
CQuzouni 2008 -TE 427 149 11 284 14 121% -B. 70 F11.16, -6.24] ik

Subtotal (95% CI) 78 64 56.1% -11.27[-15.72, -6.81] ¢
Heterogeneity: Tau?= 20.89; Chi*= 44 61, df=4 (P = 0.00001); F=91%

Testfor overall effect: £=4.95 (F = 0.000071)

Total (95% CI) 125 113 100.0% -15.37 [-20.34, -10.39] L 2
Heterogeneity, Tau®= 51.79; Chi*= 164.86, df = 8 (P = 0.000013; F= 95% 5_1 o 50 ! sln -

Testfor overall effect: £=6.05 (F = 0.000071)

Testfor suboroun differences: ChiF=1.68. df=1 F=019 F=406%

Favours [experimentall Favours [control]

Figure 12. Forest plot of comparison: 3 The effects of exercise on blood pressure in HD patients.

Comparison 3 results by exercise method, outcome: 3.1 SBP.
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Figure 13. Forest plot of comparison: 3 The effects of exercise on blood pressure in HD patients.

Comparison 3 results by exercise method, outcome: 3.1 SBP.
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@ olgt7] dtel avav]

<Figure 14>°llA AAIg nfg} 3Fo] FAMA 5 T2 wE o]ehy]
gere  Hi -9.99mmHg(95% Cl=—16.40, —3.58) & Yrobx i A3}
o] gdariE AR fFoF Ao] (Z=3.05, P=0.002)7F AU
m zF %3 7F o]AAo] (12 =93%, P<.001) EAste] dAdEy =Y
B35kt oleky] d¢el a3 =37]= (Liao, 2016; Lee, 2001;
Deligiannis B, 1999; Hagberg, 1983) %2 1 A7|7} YEeSt. 53 &
F X2 wWE olety] S HF -6.47mmHg(95% CI=-9.54,
—3.39) % wolx Ay gzt 1o avarles AIFSE Fost Ao
(Z=4.12, P=.0001)7} dom 7k & 1+ o]@ o] (I* =94%, P<.001)
EAQste] ddEY wgow EAEY. 9 ol¢r] "¢ mHa
715 (Lee, 2009; Deligiannis A,1999; Ouzouni, 2008; Frih 2017;
Molsted, 2004 ) =02 71 A7|7F & Ao® eyt &5 2273 (-3
o wWE AA FF7] g4 aRAVIE HF -7.90mmHg(95%
Cl=-10.71, =5.09)& Yo}z APy} vz Alolo] TAHORE F2ost
ztol 7k lem (Z=6.05, P<.001), 7 wdzre] ool EAsth
(I =95%, P<.001). st9l2s b oldA S YA kv (1? =0%,
P=0.33).

e ZEIY F¥o wE 57 dtel digk By vELS vepd 47
= <Figure 15>°4 A|AlE wle} Z+o] Funnel plote] TAAS 71F02 4
3 nthFo] BREHA gorg By HEHLS dojux] I o7 st

e,

HU

f
1o

JFI
e
Mo
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Experimental Control

Mean Difference

Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight N, Random, 95% Ci IV, Random, 95% CI
3.2.1 Aerobic exercise

Deligianni= B 15394 -4 482 10 0 1.68 12 111% -4.00[-7.13,-0.87] il

Hagherg 1586 -5 324 3] -2 364 6 103% -7.00 10,83, -3.07) =

Lee 2001 -4.8 402 11 53 413 11 109% -1010[-13.51,-6.64] T

Liao 2016 -21 F.A5 20 =21 1249 20 107% -18.80[-22.43, -15.37] e

Subtotal (95% Cl) 47 49  431%  -9.99[-16.40, -3.58] <
Heterageneity: Tau®= 39.60; Chi*= 4066, df= 3 {F <= 0.00001); F=93%

Testfor overall effect: £=3.05 (P=0.002)

3.2.2 combined exercise

Deligiannis A 1999 -8 282 16 0 1.68 12 124% -8.00 [-9.68, -6.32] =

Frih 2017 -58 113 20 21 126 21 128% -3.70 [-4.43,-2.87] 4

Lee 2009 -6.BE 317 12 546 309 9 118% -1222[1492-952] -

Molsted 2004 -1 572 11 -3 ¥.87 8 T.T% 2.00[-4.42 842 =
Juzouni 2008 -ThH 251 19 -05 173 14 1248% -7.10 [-8.55, -5 64] %

Subtotal (95% CI) 78 64 56.9% -6.47 [-9.54, -3.39] L
Heterogeneity, Tau®= 10.37; Chi*= 64.24, df= 4 (P = 0.00001); F= 94%

Testfor overall effect 2= 412 (F = 0.0001)

Total (95% Cl) 125 113 100.0%  -7.90[-10.71, -5.09] L
Heterogeneity: Tau®= 15.94; Chif=129.07, df= 8 (P = 0.000013; 7= 94% I—mn sn : sin —

Test for overall effect: £= 5.50 (P = 0.00001)
Test for suboroun differences: Chi®= 094, df=1 (P=0.330. F=0%

Favours [experimental]

Favours [control]

Figure 14. Forest plot of comparison: 3 The effects of exercise on blood pressure in HD patients.

Comparison 3 results by exercise method, outcome: 3.2 DBP.
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Figure 15. Funnel plot of comparison: 3 The effects of exercise on blood pressure in HD patients.

Comparison 3 results by exercise method, outcome: 3.2 DBP.

_65_



(4) 5 =23 Azt & d¢ avar]

I

v ZEIH AZEE 30, 30~60wCo® Yol FF7] gty o]
gekel avaris vt 2§ Algke] 3029l ¥ 39 (Hagberg,
1983; Deligiannis B,1999; Liao 2016)°¢]aZ 30~60+%< w32 6%
(Deligiannis A,1999; Lee, 2001; Molsted, 2004; Ouzouni, 2008; Lee,

2009; Frih 2017)°]lt}.

F%7] dske] madar]
<Figure 16>°]A] A& wke} o] &% AL =
e Hy —24.61mmHg(95% Cl=-46.49, —2.72) 2 stolx A3}
o o] maarle FAACE Fos Aok 1o (Z=2.20, P=0.03),

b F3zke] o]dAd o]l EA st (I7 =98%, P<.001) AHE I RPo=x H4

_ﬁ
o
w
(@]
gl
rO
Hd
et
1o
4

T=7] g4 Hd -11.57mmHg(95%
Cl=—-15.21, —=7.93)& Yol AT thx=v e axarle AR
ok zol7t 9low (2=6.22, P<.001), &%=7]= (Lee, 2009; Frih
2017; Lee, 2001; Deligiannis A,1999; Ouzouni, 2008; Molsted, 2004)
TOo® I AV F AeE YyEEth 74 Bd ke oA o] EA5HY
(I* =89%, P<.001) #H&EY Ry¥or BN 57 d¢9 &% =
A WE AA a%77]E B -15.39mmHg(95% CI=-20.35,
—10.42) % wrobx] AFr¥ o e anarls FANSE fos At
o]7} 1o ™ (Z=6.07, P<K.001), 3t¢12&F %t o] (I* =24.6%, P=0.25)
W Zo® UeEt &5 T2 f3dd wE £F7]) dotel Ui Bu

HEHS YEld A3 <Figure 17>A41 AAlE wlel o] Funnel plot9]
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Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
4.1.1 30=min

Deligiannis B 1999 -2 T.h2 10 1 3482 12 11.0% -3.00[-8.24, 2.24] E=if
Hagherg 1986 -31 488 B 2 402 B 11.0% -33.00[-3812 -27.88] -

Liao 2016 -40.2 1466 20 -22 a8 20 100% -38.00[-44.91 -31.09] .

Subtotal (95% CI) 36 38 32.0% -24.61[-46.49, -2.72] —ealigf-

Heterogeneity Tau®= 365.15; Chi®= 83.67, df= 2 (P = 0.00001); F= 93%
Testfor overall effect Z=2.20 (F = 0.03)

4.1.2 30=min<60

Deligiannis A 1999 -9 5.4 16 1 342 12 11.8% -10.00 [13.35 -6.65] i)

Frih 2017 -13.4 1.48 20 1.2 1.71 21 124% -14.60[-15.58 -13.62] o

Lee 2001 -11.3 0 34 11 1.2 455 11 11.8% -12.50F15.490 -9.10] 5

Lee 2009 -228 G454 12 -1.11 B.28 9 108% -21.39[26.491,-15.87] v
Molsted 2004 2 4982 11 -045 9.6 8 H1% 250614, 11.14] ik
Cuzouni 2008 -TE 427 149 1.1 2495 14 121% -BT0 1116, -6.24] i
Subtotal (95% CI) 89 75 68.0% -11.57[-15.21,-7.93] *

Heterogeneity, Tau*=16.30; Chi*= 44 87, df= 4 (F = 0.000013; F= 89%
Testfor overall effect £=6.22 (F = 0.00001)

Total (95% CI) 125 113 100.0% -15.39[-20.35,-10.42] L 2
Heterogeneity, Tau®= 51 .46; Chi®= 162 44, df= 8 (F = 0.00001); F= 95%
Test for overall effect £= 6.07 (F = 0.00001)

Testfor subaroup differences: Chif=133. df=1 (P=0258). F= 24 6%

-100 -A(0 0 50 100
Favours [experimeantal] Favours [control]

Figure 16. Forest plot of comparison: 4 The effects of exercise on blood pressure in HD patients.

Comparison 4 results by exercise time, outcome: 4.1 SBP.
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Figure 17. Funnel plot of comparison: 4 The effects of exercise on blood pressure in HD patients.

Comparison 4 results by exercise time, outcome: 4.1 SBP.
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@ olet7] e a3=7]

<Figure 18>°A] #|A]¥@ wjel o] -5 AjFko] 30&Q1 £d el oj¢tr] &
e Hy -9.96mmHg(95% Cl=—-19.11, —0.80) & Sto}x A3 tjz
T HE maarie SAACE fo% Aol 9lew (Z=2.13, P=0.03), Z
3710 ojdAo] EAst] (12 =95%, P<.001) #HEY Rygoz ¥As

% AlZkel 30~60EQ1 Ede] ol¢hy] ek Hit -7.03mmHg(95%
Cl=-9.23, —1.32) & Yolx Ad+<H} thxa 19 axarle AR
o3 o)zt Qo (Z=4.81, P<.001), Z 33t oA o] EAjslo]
(I* =98%, P<.001) #HEY Ry¥Por EA3T} ojghy] d¢e] &% =
23 AZb] wE AA a¥A7]= Eit -7.90mmHg(95% CI=-10.71,
—5.09) 2 Yol APy vzT e adavle BAZSE {2 Ao
7F lom (Z=4.81, P<K.00L), 3t912& 3t o] A (I* =0%, P=0.55) Sl
Aow et &% ZEIY fFFo wE F57] ddel wEd B v
HS YEeld d3= <Figure 19>4 #|Al¥E nvFe} o] Funnel plotd &

Ag 7Fow A% vYHe] BANA FouE W HEYS Aojub o

oo
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.2.1 30=min

Deligiannis B 1999 -4 482 10 0 168 12 111% -4.00[-713 -087) =

Hagherg 1986 -9 329 fi -2 34 B 10.3% -F.00 1093, -3.07) -

Liao 2016 =21 745 200 =21 1.28 20 107% -18.80[-2243, -15.37) g

Subtotal (95% CI) 36 38 32.2% -9.96 [-19.11, -0.80] <

Heterogeneity: Tau*= 62.16; Chi*= 4060, df= 2 (P = 0.00001}; F= 85%
Testfor overall effect. Z=213 (P=0.03

4.2.2 30=min<60

Deligiannis A 19499 -8 282 16 0 168 12 12.4% -8.00 [-9.68 -6.32) o
Frib 2017 -58 1.13 20 =21 1.26 21 12.8% S3TF0[-4.43 -2.97] E
Lee 2001 -48 402 11 53 413 11 1089% -1010[-13.481, -6.649) =
Lee 20049 -6.BE 317 12 A56 3.08 9 Ma5% 122214892 -952 Ly
Malsted 2004 -1 av7i 11 -3 TEeY a T.r% 2.00[-4.42, 8,42 i
Qizauni 2008 -TE 241 19 -04& 173 14 1248% -TA0[-8.485, -A.65) -
Subtotal (95% CI) 89 75 6&7.8% -7.03[-9.89, -4.16] L ]

Heterageneity: Tau®=10.68; Chi*=72.08 df=5(P = 0.00001}; F=493%
Test for overall effect: Z=4.81 (P = 0.00001)

Total (95% CI) 125 113 100.0%  .7.90[-10.71,.5.00] 4
o T 394 1207 -5 <o a4 ST SO R T
Testfor subaroun differences: Chi*= 0,36, df= 1 (P = 0,551, F= 0% Favaurs lexpsnimartall Favaurs:{sonirl

Figure 18. Forest plot of comparison: 4 The effects of exercise on blood pressure in HD patients.

Comparison 4 results by exercise time, outcome: 4.2 DBP.
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Figure 19. Funnel plot of comparison: 4 The effects of exercise on blood pressure in HD patients.

Comparison 4 results by exercise time, outcome: 4.2 DBP.
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(5) +F ZTEIF 7|7k & 4 57437

v TR 713 3L, 3~671Y, 6~1270€ R Yol 57 dSt
ol¢t7] dto ad=ArlE WStk % R Y)7ko] 3748l S
2% (Lee, 2001, Liao 2016), 3~671€<> 2% (Molsted, 2004; Frih,
2017), 6~1270¥€<e 5% (Hagberg, 1983; Deligiannis  A,1999;
Deligiannis B,1999; Ouzouni, 2008; Lee, 2009)°]3lt}.

F=7] A4 avar]
<Figure 20>°A] A|A|3t nfe} o] &% X Z 3 7|31o]

Z7] g¢te H -25.07mmHg(95% CI=-50.05,—0.08) & ystolx A&

wW
=
o
ro
2
et
1o

T EZEIH 7|zre]  3~671€Ql  wde  FF7] dske  Haf
6.61mmHg(95% CI=—-23.33, —10.11) & Sto}d A7y tjx=+ 119 &
W37 FAACE FoF zol7t flom (Z=0.77, P=0.44), 7} &A1
ol dAjo] EAste] (12 =93%, P<.01) AP A} R o g A&t}

% EZRIW 7|7kl 6~12702Q EI F£FH7] dgte
15.10mmHg(95% CI=-23.82, —6.38)% Yol A3 iz 9 &
BA7lE EAASE {25t atel7b 9o (Z=3.39, P=0.0007), &¥}=7]
+ (Hagberg, 1983; Lee, 2009; Deligiannis A,1999; Ouzouni, 2008;

ot
£t
|

Deligiannis B,1999) %% =7|7} YEtst 72 &3 1 o]ddo] EAsH
o] (12 =96%, P00 AP &3} Rygor B3 &% T2 77k

e F%7] 949 AA 2937l H -15.39mmHg(95% CI=-20.35,
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—10.42) 2 SobA AgTd vz 19 asarle sAHeR fofst A
o]7} 9lom (Z=6.07, P<.001), 3918 7+ o]&AA (12 =0%, P=0.4
© Ao® Yewrth 2% T2 §3e & £57] dstel g B n

=9S Yehd A= <Figure 21>94 AAlE vFe} 7o) Funnel plotd %
_1
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight N, Random., 95% CI N, Random., 95% CI
5.1.1 3=<mo
Lee 2001 -11.32 0 3.91 11 1.2 4485 11 11.8% -12.50 [-15.90,-9.10] -
Liao 2016 -40.2 1466 jedi} -22 AR 20 100% -38.00[-44.91,-31.09] -
Suhbtotal (95% CI) 31 31 21.8% -25.07 [-50.05, -0.08] IR
Heterogeneity: Tau®= 317 .41; Chi*= 4214, df=1 (P = 0.00001); F=98%
Test for aoverall effect. £=1.97 (P = 0.05)
5.1.2 3<mo<6
Frih 2017 -13.4  1.48 20 1.2 1.71 21 124% -14.60[-15.598,-13.62] .
Molsted 2004 2 94z 11 -0.5 9186 2 9.1% 2A0[-614,11.14] .2
Suhtotal (95% CI) 31 29 21.5% -6.61[-23.33, 10.11] i
Heterogeneity: Tau®= 136.36;, Chi*=14.86, df=1 (F = 00001}, = 93%
Testfor overall effect Z=0.77 (P = 0.44)
5.1.3 6<=mo<12
Deligiannis A 19949 -8 5.8 16 1 3452 12 11.8% -10.00 [-13.35, -5.65] -
Deligiannis B 1994 -2 F.8Z2 10 1 3482 12 11.0% -3.00[-8.24 2.324] i
Hagherg 1986 -3 4.98 5] 2 402 E 11.0% -3300[3312 -27.88] -
Lee 2009 -225 EGA4 12 -111 B.28 9 108% -21.39[2691,-1587] .-
Quzouni 2008 -T.E 427 19 1.1 2485 14 121% -B.Y0 1116, -6.24] byl
Suhtotal (95% CI) 63 53 56.7% -15.10[-23.82, -6.38] S
Heterogeneity: Tau®= 93.78, Chi®= 95.24, df=4 (P = 0.00001}; F= 96%
Test for overall effect £2=3.39 (P = 0.0007)
Total (95% CI) 125 113 100.0% -15.39[-20.35, -10.42] >
Heterogeneity: Tau®= 51.46, Chi®=162.44 df=8 (P = 0.00001); F= 959% '—1EIIZI —E:D I SIEI 100

Test for overall effect Z=6.07 (P = 0.00001)
Testfor subaroun differences: Chi*=1.96. df= 2 (P = 0.46). F= 0%

Favours [experimental]

Favours [contral]

Figure 20. Forest plot of comparison: 5 The effects of exercise on blood pressure in HD patients.

Comparison 5 results by exercise duration, outcome: 5.1 SBP.

_75_



_ SE(MD)

i] |
i
P
i
' ]
i
I
]
i
T |
1
|
[m] l O
o : L
= :
1
1
o) i
I
I
a1 :
1
l O
1
1
. . A . MD,
100 -50 0 50 100
Subgroups =
3=mo <> 3<mo<6 [ G=mo=12 ‘

Figure 21. Funnel plot of comparison: 5 The effects of exercise on blood pressure in HD patients.

Comparison 5 results by exercise duration, outcome: 5.1 SBP.
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@ ol¢etr] d<te s

<Figure 22>°|A AAS vpel o] &% R 7|7ke] 371€ 49
ol¢t7] d¢e Hy -14.49mmHg(95% CI=-23.11,-5.86) 2 Yol 23
T3tz e adarie $AIFCeRE Fost ol e (Z=3.29,
P=0.0010), 7} #3731+ o]dAo] EA8te] (12 =92%, P=0.0004) HHE

% ZRIW JZko]  3~671€e B3I F£F7] d
1.78mmHg (95% CI=—7.06,3.50) % Yolx Ay thx 7+ 337
v BAACE fost Aol7t §1o™ (Z=0.66, P
o] EAet] (I* =67%, P=0.08) #H&E HPow FATE & Z=
I 7Igke]l 6~1270E<1 /e 57 9 Wt -7.76mmHg(95%
Cl=-9.89, —5.61) & Yolx AFFH Uz 1o axarle SAZHCE
FolEk o7k 9low (Z=7.10, P<001), Z+ &3 3+ o]dAo] FEAsl]
(I* =76%, P<OOD) ANF &y Rygog BA3. &% 273 7|7k u}
ol¢t7] ¢t HAA mHAVIE Bt -7.90mmHg(95% CI=-10.71,
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Figure 22. Forest plot of comparison: 5 The effects of exercise on blood pressure in HD patients.

Comparison 5 results by exercise duration, outcome: 5.2 DBP.
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ABSTRACT

The effect of Exercise Program on Blood
Pressure in Hemodialysis Patients

—Systematic Review and Meta Analysis—

Yoo, Hyang Sook
Department of Physical Education
Graduate school of

Sungshin Women’ s University

The purpose of this study was to investigate the effect of exercise
program on hemodialysis patients 'blood pressure in a systematic way
and to analyze the effect of hemodialysis on patients' blood pressure.

A systematic review of literature was conducted from June 2017 to
the end of August 2017. The main search terms were set as
'exercise & hemodialysis', Pubmed as foreign documents, KISS as
Korean documents, and 497 documents of National Diet Library. 8
meta - analyzes were performed by final selection of the literature.
Of the selected articles, 6 were foreign documents, 2 were domestic

documents, and one of the foreign literature had a different group of
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experimental groups with different exercise programs. The selected
literature was analyzed using Cochrane Review Manager software 5.3

(RevMan). The results of the study can be summarized as follows.

First, after exercise program, total systolic blood pressure
decreased by -15.39mmHg in the whole hemodialysis patients, and
diastolic blood pressure decreased to —7.90mmHg in average, which

was statistically significant.

Second, The effect of exercise program was shown at the timing.
exercise program on non—hemodialysis days decreased the mean
systolic blood pressure by -12.26mmHg and diastolic blood pressure
by -5.61mmHg. During the hemodialysis, the mean systolic blood
pressure decreased to -22.45mmHg and the diastolic blood pressure

decreased to -12.58mmHg, which was statistically significant.

Third, The effect of exercise program was shown at the type. After
an aerobic exercise program, The systolic blood pressure decreased
to —-21.48mmHg and the diastolic blood pressure decreased to -
9.99mmHg on average. After the combined exercise program, systolic
blood pressure decreased to -11.27mmHg and mean diastolic blood

pressure decreased to —6.47mmHg, which was statistically significant.

Fourth, The effect of exercise program was shown at the time.

systolic blood pressure decreased by -30.61lmmHg in 30 minutes,
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—11.57mmHg in 30—-60 minutes, and diastolic blood pressure
decreased by -9.96mmHg in 30 minutes and -7.03 mmHg in

30—60minutes. There was a significant effect.

Fifth, The effect of exercise program was shown at the duration.
The systolic blood pressure was reduced by an average of
—25.07mmHg for 3 months and —15.10mmHg for 6 to 12 months by
duration of exercise program. The diastolic blood pressure was
statistically significant as the mean of —14.49mmHg for 3 months and

—7.75mmHg for 6 to 12 months.

The effect of the exercise program on the blood pressure of the
hemodialysis patients is very positive. Therefore, it is proved that the
exercise plays an important role in the management of the blood
pressure and the weak physical strength of the hemodialysis patients.
Therefore, considering the timing, type, time, duration and frequency
of exercise program, guidelines for exercise program for hemodialysis

patients should be prepared.
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