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Development and Effects of Smartphone App-Based Exercise Program for Hemodialysis Patients
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Purpose: To examine the effects of a smartphone application-based exercise program on self-efficacy expectations (SEE) and outcome expec-
tations regarding exercise (OEE), physical fitness, activity level, physiological indices, and health-related quality of life in a sample of hemodialy-
sis patients. Methods: A quasi-experimental control group pre-test post-test design was used. Subjects were recruited from two university hos-
pitals in G city. The subjects were assigned randomly by coin toss: 33 participants to the experimental group and 30 to the control group. A lit-
erature review and the self-efficacy theory were used to develop the smartphone program. Experts designed and verified the program to be
userfriendly and in consideration of user interaction, Data were collected through a self-report pre-test post-test questionnaire and online
medical records, Results: In the experimental group, the levels of physical fitness and physical activity were significantly improved post-test, but
the scores on health-related quality of life and the physical indices did not improve, In the experimental group, the SEE and OEE post-test
scores were also significantly higher than the pre-test scores, but the control group’s scores did not change. Conclusion: The smartphone ap-
plication-based exercise program based on self-efficacy theory significantly improved the level of physical fitness and activity, SEE, and OEE for
hemodialysis patients. The use of this application-based exercise program for hemodialysis patients might be an effective nursing intervention
tool for improving SEE, OEE, level of physical fitness, and physical activity.

Key words: Hemodialysis; Smartphone; Exercise; Self Efficacy; Physical Fitness

M B = A&sp "ok eRluEte ¢ AdiFledE e 7t 2017
W oF 98,7460 0 2 BT YT 1 5 YAEAE ke gt
73,0598(73.9%)°1H FHFA FAFES 2 &

7| A5 A (end-stage renal disease)& THJ AFERIAIG Sof o] wlEso] F]Y 3~4AIZH MG v o], SHEM SRt

st FE7150l Zolt ZeliEla Al vrliRo s 2t 2

acte Ao 7, ofutgo] gAY 10%0lske AAEH AdiFley "ok ole 2833 289 A4, A Ast & opIsto] oA

1. Aol Eed

(¢}

14

B o
N
ol
R
)
10 o
on
N
i)
r (e}
Ral)
Al
_\:~L
oz,
o
ftl
ro,
a
2t
i_!“
ok
offt
ol
s
o
B
_O|_I‘
X

ZR0|: YHSN, ADIEE, 25, 27| B5Y, X
"ol B2 HINA 7] £0) Habalgl i 2o] ZoHRg).
* This manuscript is a condensed form of the first author’s doctoral dissertation from Chonnam National University.
Address reprint requests to : So, Hyang Sook
College of Nursing, Chonnam National University, 160 Baekseo—ro, Dong—gu, Gwangju 61469, Korea
Tel: +82-62-530-4952 Fax: +82-62-220-4544 E-mail: hsso0075@jnu. ac. kr
Received: July 1, 2019 Revised: December 4, 2019 Accepted: January 19, 2020
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons. org/licenses/by—nd/4. 0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.

© 2020 Korean Society of Nursing Science www_jkan.or.kr


https://orcid.org/0000-0002-1491-7114
https://orcid.org/0000-0002-2919-5900
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.2020.50.1.52&domain=pdf&date_stamp=2020-02-28

Z AEQ R FAER] AHTs
9 3], AR B 22 F7HA-6l0] Z3pt 9lom,
7Rl et 89 247 5 A Awe] Al 53t B
Sy
QAN ARSI 5 FAE R8I A2 2T
A, FAREE T2l ko] A ol foldt avkE Husigict
2,4,578]. BAFA YIRS AT 257BE HHER A
A7lsS B3 5 Y FAeese 8T A 7P B9l
(4589, AFeTo2E 2FmyY, off, e, AZES 5
o] HEHAN0], FAaeTH XF2T o FALEoR 74
il

EA[E], 1277 A APA B, Ed=R 271, A AFEA
B] 255 A8sto] aho] do] feshAl = e8], F 33
2NZE o) AR 25E ARR SOl FAREET FEEE
HslgiTH12]. Mdes T deoles ael Hat 2Eo] I
S-S HIST]. 53eF FAY Aeels 127 ¢ 4t
aEAF, AFLEIE BULEAFOR o] &5FAE &
&3 ARz Y Ao FEEULM], 24F B HAeEE
E85 Atollds kol Ast=EITHT]

AR xRt HEEe 2EFAE 70 ErEel A
et fEste &5 wso] daz Eu4] 7oA dA 3
e SR /L] Fesdo] ZxE AL QIeHg]. 53] ot
Mt Aol olst HasH E8e 4 Qe &5 AladeR
9] ebo] WEEA Jledliz], Fl2ele AntE E 2y 2
2 mekd ofjEFFlold Viee B89 1 dEE ofESAeld A
o] ghasiiA]a et Hukd ofEEAeIA Ve FE Alet 9
A wsshy A5eh7] g A7 midzA E85a o
(11,13]. ThFet oo 2 ofE2Alolds 83 AFE oM AIA]

9e-g BuskL YAl Fulold FATH Bl 5 olPS B
7] 91 AL AT AT ot 4 Ik ob B 7] A
A 25 ook sh BNEH BRHERME ofe] S47 §HE L A
A7l Aok 5] AEE FEA SEoluS Heigel 47
b Ao Westo] BARY APt AR ofee S I8}

https://doi.org/10.4040/jkan.2020.50.1.52

© 2 5I$ic} Bandura (15 717330 SBRAE o5 & = 2E
g Hjlo B AP|asdE SR e A |as e XA
7= UA Q9lo 2 gi7|df(Self-efficacy Expectation for Exer—
cise [SEE])2} A7 |tH(Outcome Expectation for Exercise [OEE])
£ ARG &7t 57 915 AMle] HEAo R eyt
4 Qick= Aldolnl, Axpioist ojd £7 397t B ZA1E 7t
A& Aolghs o a7Iviel Aap|dis & AUIAL A
ol 51itH14,15]. & Resnick (141 Bandura [15]2] AP7]&%50]
& 7Rke &2 g57|die} dap7|diE FElsto]
S

2 2
$Hoz At Egol B Teble) B BYUE AWIst
G k

olr

5
¢
Y,
o
=
L
ift
)
ofo
N rok
2
=3
a
1o
re.
-
it
>
)
e
ox
ro,
1o,
it Mo

£
o
|
f
lt
E)
i,
M o
il
ofo
ot
Ho
oftt
|k
fl
]
o
o
)
oo
Sk
ot
rO
-
)
2

% 2ol Aol wlxl e ABshurt gk

o>
1©

7V 4. Y 7Rt FE 2RO Hofeh e thasto] vl
A

www.jkan.or.kr



54 ey ag%

7bd 5. 44 719k ez 2] Foigh ATt dizgtel Hls]  ARE E ARG $ES ARE E V)5S B ARSSHE Hold vt
A AR AR|E K] gEo] E Aol 550%, ‘2] 7155 AFERITY 275%01om, Y AHE ¥l A
1 827pd: f 79t @22 asio] ofeh e e dizdel vl o7} 525% 12|al 7|t FERE Qo] A Tgo] g Ao
A AR Fefo] WS Zolt tholl 825%7}F SFoHA. QAR &5 W ¢t 300%, &
2 F7H: < 7R RE R O] Fofet AT dizdel Bl AHXRE 275%, % AP 275%0190H. 3 Agcte &%
ol AR BARERT} = Aol < 450%7F 271, 350%7t Mg25 2 2EHRT $A@5 0]
7Hd 6. ) 719t @EzE ol Fofgh AP dimEgtel vlsll ek old AR 8% ZAF AE HiFO R ¢ T @ErE
M AR Sel A Javt =2 ol T AN Al B0l AFRsl| HoleE §f she] 2AkE A
skl gaRelE Teslellar, o] Mol &5 Hdhleh &5 A
5L dhtH A, &5 A7HEEo] digh 8- 3skelict
2 AFE AP|ESOIENE]E 7N R 5t @5 AXEES  2) 2Tl EUFA THYRLE Rl A0IEZ o 7|8t
E7I5H= Resnick [1419] 02% B¢ ulgoz B da9] AWy 2SL2 |y
71ES oIt (Figure 1), & AR didxke] &5l digh 1) *5z2I
as7|diet 2 |diE SASHLAL A7 | asol 8ol 275t EAF SELEIYL FUVEY AFQTE BAL HIE HIFO R &
A OV e AntE E ¢ LEZRIMS Rt RN &5 538 T AR ol SISk AEE fErEIOY
A3t Age] F1, AR Rlmet 4 Ao /ol disl Bkl FEsh W 3919] L2 Tasiol wek YREEE HE 270 e A
ek i A 2910 2R s FAREL &5 Al FEAl
3} =12 dlol xlsi5}%d CHMOE(AEHH), SAASE
122:’-%' 7H|£' EH‘_ _a = OO]'N\E]'- T o"‘o( Eﬂo), Tl’- ST
7)), AFgLs(FEHELE, PRS2 1Y 559
1) 1A AR 27L& A} SERL F 1258 RV, 294, AR FiEsI
SFZEIH] ek Q7% ZALE AAGIGTE BAL] 33 E 59 RIESH ARE S AEYR F 33 574, 27| F 33
AN SRk F 40502 60t) ool 575% T2l: 50tk 102RE] Asl) 3087 BAME Zekiga, Aese &
276%% RIRISFR oM, GAt 425%2F IR} 575%0|%ick. AL A} 33] 208210 2 519t (Figure 2). &5 2%t t/APT BEish=
Constructs Self-efficacy promoting sources
Self-efficacy Outcome Behavi
Di . Performance Vicarious Verbal Physiological || expectations || expectations ehavior
imension accomplishment | experience persuasion feedback
Theoretical Performance Role Verbal Physiological Sf;gggﬁiﬁi e)f?):tci:?oens Exercise
concepts modeling persuasion feedback for exercise for exercise and effects
- Setting initial | %?servation Assessing &
goals Educating & | managing . )
- Record & sucqgssful consulting some P_hyS|caI
N participants - fitness
Embpiri reflection of . the exercise | symptoms ||. : - Outcome
mpirical ; - Posting X . Exercise . - IPAQ
indicators exsfrmse successful benefits during self-efficacy ;axpectatl_ons  Physical
performance case exercise or exercise index
- KDQOL
App-based exercise program
for hemodialysis patients

IPAQ=International physical activity questionnaire; KDQOL=Kidney disease quality of life.
Figure 1. Theoretical framework and C-T-E structure for this study.
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Role modeling

Self-efficacy resources Contents Tool Intervention period (wk)

- Setting the initial goals Application (APP) (My record) 1st
- Setting the exercise goal Application (APP) (My record) 1st 4th 7th
- Demonstrating a exercise equipments | Application (APP), education 1st 4th 7th

Performance R aneection of exercise Application (APP) (My record) st | 4th | 7th
- Consulting exercise-related questions | Application (APP) (Q&A) 4th
. Intermediate check of exercise Application (APP) 6th

& resetting personal goal

- Selecting the best winner Prize 12th
- Demonstrating the method of exercise | On-site education 1st 4th 7th
- Watching the exercise method Application (APP) (Video) 1~12

- Sharing peer group experiences

Application (APP) (Seeing friends') 1~12

- Observation of successful

participants about exercise

Application (APP) (My record) 1~12

- Sharing the obstacles

Application (APP) (Seeing friends') 1~12

- Posting successful case Application (APP) (Seeing friends') 4th 7th
- Signing for agreement of joinin :
oahg oras Joining Written 1st
- Orientation Education, Application (APP) 1st
Verbal persuasion - Consulting the phone Phone 6th
* Educating & consulting Application (APP) (Notices) 1~12
the benefits of exercise
- Posting education materials Application (APP) (Notices) 1~12
* Assessing & managing some Education, Application (APP) (Q8A) |  1st 4th 7th
symptoms during exercise
. ) - Inserting background music Application (APP) 1~12
Physiological feedback — - -
- Noticing exercise-related safety issues | Application (APP) (Notices) 1~12
- Noticing obstacles and environmental ; ;
factorsg Education, phone consulting 4th 7th
Frequency Dialysis day (3 times/wk) No dialysis day (3 times/wk) Intensity
Stretching 5 min .
1~4 week ; : ; Walk 10 min
e Strengthening exercise 10~15 min : : : RPE 2
(initial phase) (Thera band: yellow) Finger exercise 10 min (Ball)
Stretching 5 min .
5~8 week : : : Walk 20 min
Strengthening exercise 20 min : : : RPE 3
(mastery phase) (Thera band: red) Finger exercise 10 min (Ball)
Stretching 5 min .
9~12 week : : : Walk 30 min
(strengthening phase) Strengthening exercise 20 min Finger exercise 10 min (Ball) RPE 5~6

(Thera band: green)

RPE=Modified rating of perceived exertion.

Figure 2. Smart phone app-based exercise program applying self-efficacy resources for hemodialysis patients.

https://doi.org/10.4040/jkan.2020.50.1.52

www.jkan.or.kr



56

Sl e £F 9557E B2 ASuist £EHRA} w4k 1}
£ glo] £, naslel ARTSIGHI). NFLE FHE 4R &
5 57hRlot SRS S7hlolH, &5 Al BREA M= o
W EE VI AT 4 9 Tasl AR AR ES
opl o) A7, 23, R, UL E YA 2R Foln, o}
A RFLEe 2o oRi 239F, PR 23 AHLE,
o W] SO PYEYom B £ AHSE 1779) T
288 A9R 250 42, £2 U e@ad] sgEd Y
259 A mrE weEdls 2egste] Giph dEElL, @
o) A Fgol we, A dol, A 9, olg Wl wet
A2 ZEE 4 ITH0) e EY F WAl SRleEoR ¥
AEH Frfe] SR PAL oY & YrE PAVHS £
2 RLBIGHIL2L. SRS FE PARAE Wx] g do] 5 3
9, 3% 5RNE 1587k Aadoz eEwe Sl At
SEPRS T oM 1022 Ut Bk ok 4RE 20212

(2) efEA A 7

ofEeA Y] AL T FHNE, AHEAL Q7% ZAL Ab
& Bold¥t BorkE 525 sl ARolEeAlld MRt
wojste] AlErsIgiTh A1Es A A€ et 7] ;-;—xwm 3
FHAY, diedd, dotx A5, A=A s wrgste] 71s
gotgion e Qo] HR M- 2FOE P C&Eiol
T E oM AHEE 4 A= silon TheFeh oM AREAL
o] #elE Jgfslal UX/Ulel tigh @olg &3l 7idsiict. A
OS+= Window Server 2014, Web Server+ IIS 10, Database+
MS-SQL 2016 Expresse|™, E2}o]AE Q] Platform Android
2.3.3 Above, Graphic Tool& Photoshop CS6, Develop Tools<
Android Studio 2.2.3, Visual Studio 2015 SP3 & Unity 3D 53013}
=3

ofEejAlolAS] T wQl 3P, FRARE, FtE 7], 1] 7]
SOE =0 et H|Ql sHolE 5 TS ARGk ©
A1 et ol TtolERlel e AASIIT) BRIAR ol
Foll et s FYARRE AASIL, FR7ols Fofxt 2
Pt BolY] 5 AKlE 28 & AlFsiih Yol
71500E 7Y &5 A, 4FY LFAWIE, I FEVIS,
A Ul FodxiE Bl 7] S5 ASsith AREAIeHe] B &
e flsto] FHMBIAE ZEsto] AREAINA HIAXIE Hulx

E

==

L o rulu th

£ 4 Qe ks
[e]

www.jkan.or.kr

N
rlo
ox
B>
o2
i

3} AL gl T $94E W) A3 et o] A A

3, Qloj] M5 BRIl £50] olist mERIE A, Lz

1 QMO Thg AN, QeAS BT 7 He7ls S A

sigict RS A U €5 59NS 5

ok, 1o 4250 850 0.2 43R Hol
ofrt g0l AN A} Aot 3¢ Bl T2 R

0
E
e o
o
o

= HEIT:—“

il
>
ot H ¢

o
0 ;lo

[e]
o
o3,
bt
13
Ho

offl
<
Eé

E.
mlo
okt

o Jo

ol
4
30,
|

;
(o]
>,

(<0
3@ Mo
o

ol 2 ¥@ &
u)
>
o
2,
N,
ox
rlo
Ho
offt
oftt
of
oz
>~
>
Iz

oo
ol
2
iy
o
%
or,
ol
ol
rlr
N
ol
o
=
o
_?L
pacd
£ o3

o
Ak Wik oks 2 9 7R 2% 2239 7 98
1

39l3)
shgick
(1) 77 el FElag Bt

A7k welY Frelad B7hE 99 B Jeondt Kim [22]°]
HIR FAY 10} 2 AHSSlgTt 2 Bhese] wlastol

o,

Wzbg ol oisl AHe] EAVE A 98 08, A A
el 479 a0l G 12, Hogiel 4449 B} slovy 4

Q% AHEAY BRIZ 270 S48
R Z 0| ‘jv_g | Hoj] gteA] $£A5Jo] H Q¥ 47

o Felag Yt A, o ALg el
APl disted =EH 946% Higo & JE|AE], 4, 7, 8 5
tiste] ofEEA0IA 715 4%, Beeia AErt At B
0802 9 7isol et HE7H W/HE ok elelgict

(2) AH§7 A8 W7
R84 W gBe 2% o vsel

25 49 A B9 584 T F 15

)

)
i)
ox
jivn)
rd
ox,
o
do
rok
ik
ey

3 o e 2R ot
() 5e e 22 GR)Y 58 Hrolgitt Aife AnfEE
o] Yo tishM= et 4.38%, 4] A= Bt 4237, 49 &+
S B 420808 UHZ AREE ¢ 7k =322 o]
sl TSkl SESRIh SR Beslol S AFfe 2 &%
a5 UL Al gk 977t QlojA SRR ] @Eas U
&5 BAIlon, &5 7Y F7IeAd disiie &5 580l
=& FojrtEo] 288 £ ¢l I oY FshesS FNot
R, TEHES ARAPL A 3 & QIS 37 wixIsigic)

https://doi.org/10.4040/jkan.2020.50.1.52



2, B3|
1) AP

B Qe YR RS SIg AREE 9 I3 520
We ek 1 BHE AF] A5 BE A AR ol 2
A A9 R AR Aol

2) ARCHAR Y B
dhgRte) PRI A1 Aol RS Thet 2 AR
& 4] 4ol HgEgitka BYEE 24 Iz 3749 ol 8

R, 2% 57 A 371 olulol e S B0 olsin] 2
WA 2ntE E @ Z20S A, ol T Hole o|gol
SO A, 2 A70) BHE S8 ofslskn Holo] A Fojt
Rz Sigick Aol 71Ee A el Qe AL oS 4
ARG Welo] gl A, DPYo] SFEAIRIE Brskn £

ZIOHE ol8sIlaL, EAFA iAol disl 12577 E5FAE
-85t Johansen F[6]¢] AolM &2tA7] 08, 9] +F(a) 05
AFE(-p) 809 502 310 ZHRE t-testo]] DRI AT H

7|5 AHESH Ak 7F 71 26%0] Q=T EEE 20%

TEsle] AT 339, tiRT 3322 5t
AT ARHE 20179 19 11YEE 49 11Y7HR] G ZAle] 9

L o ThEPEY QBRI BATAS W 184] o1ge] 4
2 3 10098 ERwARoR At Ao RE RS
% 38 RAG WOl 9, 5 F BAYYL %, B E FHYY
2 7Wl pgRE Rstel S0 A EE 09 Bt ok
o A RIS Fo) A QHol Ued Y, 4, F 2 4Y
Fo2 Aok 591 Yafstel 18] SHUAIS shol Aaat s
P& BRI Uik AR AR A T ol B 3ol 5
Mg wgkon] AXITIZ S Bl A 7IFel RS by
AHE 7k e 3394 sl SRR dET 3
350] BYBHGLHA0%) SR o] 19, §el oFOR 2
B2 Helstel HF R ML AP 3380 thET 304 5 639
of 787} ol §=IiekFigure 3)
3) P

Qbe Bxoz A oY, WS AR, A2 ofF, AE 47
Fi o9 E 123 7217 B BHOE RAAR US SUE
RGBT, G Dot 222 2 59 A= 5L B

https://doi.org/10.4040/jkan.2020.50.1.52

57

Sck A SIS0l ATETE 9 7 AhERieh
el o] Hl2 ot A Boiet Ble)

¥kt A}

@) &l vt a7

Bandura [15]7} 7W&st Self Efficacy for Exercise=7% Shin £
[23]0] HeF =75 AESIGIT &5of tig a7 A &
ol thgh =Ale] Awsto] &5 4~ QleAldl diste] T 18%3S
2 HElon, 2t Bebe 108 M2 F7isk ol Hs & 4
¥ 0HRE A & 4 Ik 100871K] HgTl =44E &

=2 AR
Bl tigt S57Iti7} &2 S oujstct Shin S[23]9] ATolA
Cronbach’s a=.96°|%}11, & AollA= 950]%ich

2) 2ol dizh 2271
Sholo] 7
T& Choi¢t Yang [24]0] HH3H =75 ARSI 5 Addol
o2 7ok kg F80ke A0R F 9RToR AAEReH
5] SJokA] ekett 1A E ik gt 557K 53 A
HaEeH, Fevt e —3: off et 23zt &2
omgtc}. Choi®t Yang®] AH[24]0llA] Cronbach's a.=.870|%L
ArollM= 920130k

Resnick Sk Outcome Expectations for Exercise®

=
1

o
o
o
el
fu
X
=
)
=
=
N
N
r-{m
)

TR} Hel| 2719 FRAFHY] =]
712 Aol ez Aotk AR ﬂﬂE% r= 900192‘1}[17].
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| Hemodialysis patients (N=66)|

Allocation

v '

Allocation to experimental Allocation to experimental
group (n=33) group (n=33)

' v

App-based exercise
program & exercise
education (n=33)

Exercise education
(n=33)

| Lost to follow-up (n=0)| | Lost to follow-up (n=3)|

| Analyzed (n=33) | | Analyzed (n=30) |

Figure 3. Flow diagram of study participants.
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Table 1. Homogeneity Test of Characteristics and Research Variables (N=63)
Exp. (n=33) Cont. (n=30)
Characteristics ¥ ort o
n (%) M£SD n (%) M+SD

Age (yr) <49 5(15.2) 3(10.0) - 559*
50~59 11(33.3) 10 (33.3)
60~69 10 (30.3) 6 (20.0)
>70 7(21.2) 11 (36.7)

Gender Men 18 (54.5) 19 (63.3) 0.50 610
Women 15 (45.5) 11 (36.7)

Education Elementary 3(9.1) 3(10.0) - 979*
Middle school 4(12.1) 4(13.3)
High school 15 (45.5) 12 (40.0)
College 11(33.3) 11(36.7)

Marital status Single 3(9.1) 3(10.0) = .193*
Married 27 (81.8) 27 (90.0)
Others 3 (9‘1) =

Economic condition High 2(6.7) - 434%
Middle 20 (60.6) 18 (60.0)
Low 3(39.4) 10(33.3)

Religion Yes 20 (60.6) 15 (50.0) 5.71 193
No 3(39.4) 15 (50.0)

Duration of hemodialysis (yr) <3 3(9.1) 6 (20.0) - 176*
>3 17 (51.5) 18 (60.0)
>10 13(39.4) 6 (20.0)

Alcohol use Drinking now 4(12.1) 3(10.0) = >.999*
No drinking now 13 (39.4) 13 (43.3)
Absolutely not 16 (48.5) 14 (46.7)

Smoking use Smoking now 1(3.1) - - .890*
No smoking now 2(36.3) 9 (30.0)
Absolutely not 20 (60.6) 21(70.0)

Expectations for exercise Self-efficacy (SEE) 54.10+15.78 42.96+30.37 1.80 .079
Outcome (OEE) 4.10+0.70 3.93£0.90 0.84 403

Physical fitness (kg) Step test (times) 94.70+17.60 91.43+17.7 0.73 467
Sit to stand (times) 15.36+4.89 14.0314.85 1.08 284
Grip strength Rt.arm 25.58+9.38 24.37+8.68 0.67 599

Lt.arm 23.9749.08 24.23+8.70 0.57 907

Physical activity (min/wk) Vigorous (MET) 113.94£330.47 128.00£548.49 -0.12 901
Moderate (MET) 175.76+468.60 71.33£170.49 1.19 239
Walking (MET) 640.00£874.57 509.30£742.35 0.63 527
Total (MET) 929.70+1020.80 708.63+902.23 0.85 395

Physical index Systolic BP (mmHg) 144.76+26.64 139.50+23.30 0.83 410
Diastolic BP (mmHg) 77.27+16.20 72.97+14.61 1.10 274
sp Kt/V 1.65+0.24 1.57+0.27 1.16 249

Quiality of life SF-12 physical 42.47+8.06 40.01£9.53 1.10 272
SF-12 mental 45.82+10.26 44.75£10.17 0.41 679
Symptom/problem 77.27+16.03 71.21£17.74 1.42 159
Renal effects 75.67+21.47 73.23+£19.56 0.47 640
Renal burden 45.82+21.85 43 54422 47 0.40 684

Exp.=Experimental group; Cont.=Control group; SEE=Self-Efficacy Expectations for Exercise; OEE=Outcome Expectations for Exercise; BP=Blood
Pressure; sp Kt/V=sing pool Kt/V; MET=metabolic equivalent of task.

*Fisher’s exact test
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Table 2. Effects of Application-based Exercise Program on Research Variables (N=63)
Pre-test Post-test
Variables Group t D
MzSD M=SD
SEE Exp. (n=33) 54.10+15.78 64.34+£16.03 3.65 .001
Cont. (n=30) 42.96%+30.37 46.85+21.76
OEE Exp. (n=33) 4.10+0.70 4.41+0.53 2.83 .006
Cont. (n=30) 3.93£0.90 3.97£0.68
2 min. step test (times/2 min) Exp. (n=33) 94.70+17.60 120.15+18.03 5.15 <.001
Cont. (n=30) 91.43+17.75 95.43+20.02
Sit to stand test (times/30 sec) Exp. (n=33) 15.36%4.89 19.2445 .40 3.69 <.001
Cont. (n=30) 14.03+4 .85 14.3715.02
Grip strength (kg) Rt Arm Exp. (n=33) 25.5849.38 29.8848.35 2.22 .030
Cont. (n=30) 24.37+8.68 24.8019.76
Lt Arm Exp. (n=33) 23.97+9.08 26.85+8.67 2.01 048
Cont. (n=30) 24.23+8.70 22.47+8 .41
Physical activity (min/wk) Vigorous (MET) Exp. (n=33) 113.94£330.47 400.00+638.22 2.85 .007
Cont. (n=30) 128.00£548.49 48.00£182.67
Moderate (MET) Exp. (n=33) 175.76+468.60 687.27+641.12 5.46 <.001
Cont. (n=30) 71.33£170.49 55.33+167.88
Walking (MET) Exp. (n=33) 640.00£874.57 1462.00+£2464.82 1.95 .059
Cont. (n=30) 509.30+742 .35 608.30£452.28
Total (MET) Exp. (n=33) 929.70+1120.80 2549.27+2664.28 3.88 <.001
Cont. (n=30) 708.63£902.23 711.63£501.41
Blood pressure (mmHg) Systolic Exp. (n=33) 144.76+26.64 141.64+27.56 0.38 702
Cont. (n=30) 139.50+23.30 139.17+23.01
Diastolic Exp. (n=33) 77.27+16.20 74.70£15.01 1.10 276
Cont. (n=30) 72.97+14.61 70.33+16.47
sp Kt/V Exp. (n=33) 1.6520.24 1.61+0.33 0.20 838
Cont. (n=30) 1.57+0.27 1.52+0.28
Quality of life Physical Exp. (n=33) 42 .47+8.06 43.0619.80 0.66 512
Cont. (n=30) 40.01£9.53 41.55+8.13
Mental Exp. (n=33) 45.82%10.26 48.90£9.34 1.12 264
Cont. (n=30) 44.75£10.17 45.82+12.27
Symptom/problem Exp. (n=33) 77.27+16.03 73.894£15.32 1.01 313
Cont. (n=30) 71.21£17.74 69.24+20.83
Renal effects Exp. (n=33) 75.67£21.47 72.53£19.46 -0.13 890
Cont. (n=30) 73.23+£19.56 73.23£20.18
Renal burden Exp. (n=33) 45.82+21.85 34.65+25.10 -0.78 437
Cont. (n=30) 43.54£22 .47 39.58+24.74

https://doi.org/10.4040/jkan.2020.50.1.52

Exp.=experimental group; Cont.=control group; M=mean; SD=standard deviation; SEE=self-efficacy expectations for exercise; OEE=outcome
expectations for exercise; MET=metabolic equivalent of task; BP=blood pressure; sp Kt/V=sing pool Kt/V.
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