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2 B EA (37]01 4 pelAlE, 2017), FAAES AHEE
A Aolrbe el ta waS A HthE A4,

2
2007; g 3|e} oA, 2017).
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el FAAES o4 Fol Yot AVNE, AFHWEA,

= o -
NGRS, & F BIF WA AFel Ytk o4 F 19 W Fo

HE WARE 260-65.0%7 el dentne, o4 Felx
Berben et al., 2015). FIAEL Y=L oulsla 27 HALS 23

A7Vt s ol¥skdAN AT de A2 & Stk (Almgren,
Lennerling, Lundmark, & Forsberg, 2017a). T3t A o2l S| a=

Awgbgo] WMAEA SRS HA welolAAE Bgaor sk,
ol
“

ot 1ATEE ok b (Alba et al., 2016; Berben et al., 2015;
Guida et al., 2009).

ey Aol FEAEe A HE =olde 15~30%%
B3 3t (Dobbels, De Geest, Van Cleemput, Droogne, &

Vanhaecke, 2004). A7}tz o]sjo] v AFo|al  FIHAELS

-":rxﬁ-! ":I:I '|_



AT A7Rte wold Adele] 5 f<lo] Hrtal skglth(Delaney,
Bartos, Morrison, Smith, & Fortinsky, 2013). &= Ay o] Y-S

A
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TS ATRET oIS 9% §UE A

el g duTAALd AR BEE A ® A drt(Alba et

o ViR

N
[
o

al., 2016; Kim, Kim, & Jang, 2017; Tung, Chen, Wei, & Tsay, 2011),
A A9, ARHCE olojd Ageld FaAE ARES
S7HA 7)== Qo] H7|E st} (Lopez—Sainz et al., 2018).
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A7 A A (health diary) & thd=abzEo] #Ale]l AZGHE €l
Hr7tst=d 83 Wyoez deld SQlti(Lee, Lennie, Warden,
Jacobs—Lawson, & Moser, 2013). YA E At&3tH tjiAtE=0]
A7PrEe] A=A ow Frojste] A4t el tid AAlFo] FobA|=

o F Yetgth (A= 249, 2016; White, Howie—Esquivel, &
Caldwell, 2010). T3 thdAE0] S WSE A2 djofsto] oo
A& tix e 4= Qlo], AHo R SFA WEolY AYY 449

2 Yehgth(Lee et al., 2013).
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al., 2017a; Chen, Weng, & Lee, 2010). wets A7de 2=
T AEe] ARLAE AREEte] AIEEE AHSIEE G

AN B AR AAE @A nEElor & Aot
HT e ME AvEZ ofZeAold 7k A%
ohekeh Felel /s 9 (Free et al, 2013). 53],

fEe Aol S 28 AdLdA= Add A, I T WA

AgH5E Ao axde Wy og ®WuEdrk(Mattila et al.,

de Dios, Wang, & Ceglowski, 2012; Sussman et al., 2016).

= A2}

W E 3}

2010;

Ao FAAE ANNEE B, B4 ABAE dob e

BgEA A%E 4% A% SEAQA Folgh AFHe PF Aol

= o A B [eJre)

o, ¥ v AFeld FEaAEdA AR E

=
=

9%
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2. Aol e A7z JFRA

) A%

AE HE&etdA B AZdAE S8l weste as Aolrtok
b Aol = AAT e fEiA FAES AW AdEo
e AT E HIFESe] A" Stelld AR E AR Eof
Stoh (955, 2007; 38l eF o] A, 2017).

B o= Riegel, Jaarsma®l Stromberg(2012) 2] wHd 2 gl
A7V S 5 S1F SHel olFel YInkete] ArItEE AW stuAl g
A71 e EAAolw AdFAE Sl Fodk oz, QA
At 7HrA] (self—care maintenance), A7FE U H (self—care monitoring),
A7v 2] (self—care management) ©]th. o] & Ap7tdEE 4 ®¥lgE

ol m A AEL AR A%l g ANE WA 5 gt

Riegel ©(2012) A7IFsE  9JAFE 4 (decision making) ¥}

<11 (reflection) &) #AZ AWdA T A7Fdgo] Qo] =Fale]l iz o

el ehdskAl ok Al 7 F®ol Utk el wid Aoy

ok = 8, WEel et Aot olsl7t Y ATREE

ojg kx| &= ol Aotk ZARE fel duEd Al 7HA
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2 4 A 9t} (Almgren et al.,
olvel L9 AEYA XHS
== wHajof oY, 2013;

et al., 2016).
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o AAHoRE

2017b). o] AlA

Ky:
1l

b o W
bk AFEfrt

vy =3k Alue]) 20145 Milaniak

0 ol
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A7 B Aol dsk= AdE 4V Ad 2
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ARbAQl HxEY ¥ & 75 st EE Aasite FEATI=
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t}(Schunk, 1990).
Aol FEatEe] AVEE oldsh=dl 9ol AT AT

% 93t} (Almgren et al., 2017a). 284 B& 5

ojefel] tfdt EeAAolY AEHA, B3 5 A

gor, ot ANEFAE AFANL F U= FANA Lt

FeabEe]l dEsts =S oldista, ool ARAlCAl St

ANasq Fee e 7 RS Zeksolof itk 1Ean Aol
]_

FAAE Al &Y Ae A AHAES T AMEaTHS
=o]7] 98] w="saloF 3} (Almgren et al., 2017b; Chen et al., 2010).

3) ArslE XA

Agold F FAAEL AEE olWeed odEs =2
ATHE AL, 2017). B oA FalAEL Aol glof FE7tel
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Kymissis, 2016). 53], d&ol4 FalatE o4 AHH o)A &

& Kymissis, 2016). 18]3 AXF#AYA T FSA= Aol A
Aol Fojeto] FalAt=EolA A T, oA ¥ BEE S s
Assta AEHHCR JrAALTE e AT guozmA, Aol
Fa A=A rde ARSI A AlgdoR QA HAT (U
Alvme], 2014).

FFE ARS A AA = Aol FEAbEe]l AT dHw=
FEst=d FAH 0w FE3A T (Berry & Kymissis, 2016; Sirri et
al., 2011). ARl A AA|= AAol4 Falx=e] =<, %2, 2EALE
DaA7Ia, S dEee Eee T AoE UEEtGAd
2015; ¥FH <=3 Alvie] 2014; Berry & Kymissis, 2016; Milaniak et
al., 2016; Sirri et al., 2011). 3 A73o)4 A5 Abel4 A A=
ol WA Aol Q= FHOF RIUHUTE AFs|A A A]7}

4,

2013), 7o)l FHAES

A= B o r 8" ¢ AuFHAY, 2013; FF 39}

oW A 2017; Monemian, Abedi, & Naji, 2015). wabq A7Z}A A=

ol A, & FIAFY AA AAE wWHs| pofaof shv, 7FE9

AA AATE S AR Bgole AdEATE AsE, A4
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oMld T &gkl HY F gAY AREA AA AIE FEl o)A
T Agage ZAZE A FeF EéFolor d(RAAE T,

2015; 714, 2013).

3. AIE FAEAY AFYLA &&

HAAAA HE A, 55, ddaEE, Holewly 5 & oFet
et (Dew et al., 2007). A7FzE

58 2 olgst FAAES ol
2/)%E AYRUE Y8 okRERE, 4Ry, Holg wIstol

=

webd AR s SAAZIZ]) SE Al Al A g RTe

oFE 3 H]FEZAQl FEo] glo] A} FAHA A (patient—centered

=

approach) WHo] Q73 AAASe] Xge Wt sE Evs
Aol oy g AAT xS MY Al A ks 248 4 Qe
WS ARRSte] Z7|3F A7s #Elstes Aol E Qstk(Shahrbabaki,

Farokhzadian, & Hasanabadi, 2012).
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AZEAE 7 g EAAl A7REs e A 2R AR ARL
=2 glolgp (A Sy 29, 2016; White et al., 2010). ©]59]
S5 AHsE A A A, ASHE, &5, GEAT 2]
SFEES & AVIEVE AdE olE u Aol TastA Ha
AP FHHeR o]FojA = AR YEWTH(Lorraine &
Shinnick, 2008). A#x Aol A AT dE FFo| F /M4 T4

velE 3 ARtz A

oH

il
fa
rO
o
(e
iih)
&
o
N
N,
ofN
o

o] 5
HYE & ol tdAtEe]l I1¥A 92 ddAERY AVRISE H
AASA FASATELee et al., 2015). FHAA T4 A2 A%
Ao} ot e wEd 2Ase] AL e 4 Yenw,
2ol gre] A g AAAQ SHeAE mAQL oItk (Jones
et al., 2012; Lorraine & Shinnick, 2008; Wolf et al., 2016).
THRACR T AT F A WHeRE g AA

NEAIL AAT 5 U AFAAE AgekE Zo] EHo|tH(White

vl @A Ao LAt ARl 1A AEE BUHE e
o)y, Axz wjde]l Ad WEE QIXstal ol i uiAHE
7VestAl sk Fash Aol Ank(A A e, 2016; Lee et al.,
2015). A5 #AE e r Just Ads =dstr] g8 A4
A7ZLdAE ALsk Ay, S e ArRse] A ¥ A o]tk (White et
al., 2010). = AFAME AFA SxpelA AFLAE 443 A},
A7 &5 AR SdEE AYE HAFuh (A w39,
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Fath(Wolf et al., 2016).
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et al.,, 2012; Perry et al.,, 2017; Sussman et al.,, 2016).
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SVPEE UAF AFESHE A%, $F4 ol BAEY 49 wekE o

WA E23F 31 (Depp et al., 2012), AJ¢l oJA 9 sl 7ZFAS
glst=d Aol AREXFe} AT A BF FolRy Buld whAS
Az et= Ao R et (Sussman et al., 2016). ArfEZES 83t

Y
>
e
o

AA| ARG Al AR AAGE7E 2AEA, AFEARES A

>~

Fgol w5sdtk(Perry et al, 2017). 53], €943 T2 u7s
M AR ghd 75 Qlo] Enpd dA= Folwtk Az Hm,
s}

Agrd TTEAY gYAE Hsts= o2 et (Jacobson,

ofo

Vesely, Haamid, Christian—Rancy, & O'Brien, 2018). Fo]d X+ A}
=7&o] AT, 3 AlFo] ofd FZo% Aol Tleste] gt

[e]
dA o] 2 Al sk FAZE vk ol whef, Eupd A

FoldA KT} ket AFE 4 Qe ARE A Ho], Euld dX|
Abgo] AFE = FAolth (Lauritsen et al., 2004).

fEefAClds &8 Adv dAve AEHA g5 FoolA
du 2] 4ok AT, 1AET - Agsd
Ao Qlof, A BUE et ot &85 T8 Adwe st et
o] YdFH A H(Chow et al.,, 2016; Hamine, Gerth—Guyette, Faulx,

215
o
=
™
o%
ol
ol
&
39
)
et
ek

Green, & Ginsburg, 2015). 18] Enld dAE o] &3 AJ =+,
WEsHAddas A% g ofZ Aol (Cho, Sim, & Hwang, 2014),
AR E A7 G = s s ARl (Wl ek s,
2015) & of=eAClde] Aoy, HAAeld FAES 9%

fEg Al A e =, Wie]elA obx WFEA k2 AEo]



uHg <, 2016).

olggt A+ TS FHshzl sk Aol FEAtet wHEd
AxA o] ofEeAClA el o Zlojm, ofEgA ol MY Al
3 gy 5A4E Fetste Zlo] Fod Zlolth tidAe] B
Hels fla BQst eAhRs Dy EF (simplicity), AlEAY Q=
AKX (credible information), &sHI}E 93+ 7I'd (behavior—change
concepts), AAZF AAAZ F74 (real—time biometric data tracking),
H A (rewards), 7H<13}(personalization), AFYE RS (privacy), A3
Q4 (social elements) 5©¢] SltF(Neubeck et al.,, 2015). A& Q&=
fZelAldE JNdalr] fleiA s =l AntEE o] &A1 AME 5A4&
AeetAl dhelel= Zlo] fAE ook g i AnEE A ARRFS

A A%, AU BE AHRAS 447

_H
3
Sis
o
32,
K
re
ot
g
K

it
i<
T

20t S5AIZF, 30T 4A1%F, 400 3A1%E, 50 2.5A41%F, 60tH
27TANORE ApolE BTt ofEE Al MR ARPEE o] g4}
mukedl ofFe Aol A e HASA HAste] ol wlEFoR
A7 Ak o Ee Al ds st el & esioh(hEaret
A4, 2014).

g ubel Agold] FEAEL 1941FE 7449 Aelolw, 1 F
84.7%° WA=l 3541914 6541 mIRke| (7] o] A e Al

2017). Wb HEE oPdAe] A AnbEE ALgw pEE 542

4

swo] olsfiska, mukd Aol S webste] (Hamine et al,
2015) AAo]A = AFe] A7t E AZFAR ofZal Aol AL sfuks ok
gk Zlo|tt,
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il 710l
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Risk reduction
information

Y

Risk reduction | Preventive
behavioral skills behavior

Y

Risk reduction /

motivation

Figure 1. Theoretical framework by Fisher & Fisher(1992)
A AEAe] AR sHEE fl& IMB EHES V|vtow pdE
SAES AAACE &S Aol gstd, F 12709 A+ T 10719
ATolq A7 F Fo3sk WstE X5t (Chang, Choi, Kim, &

Song, 2014). IMB Ao w ARE= Az FZ= Jga 7o =&

o851, BV A ABF V%S, BBl A, B, Gu
e Bgad. FANGeR IMB RS AL W, An, §7),
PE71%) 37H FeNdE FEs| AN ATL HES wesol

st} (Bartholomew, Parcel, Kok, Gottlieb, & Fernandez, 2011; Jeffries,

Robinson, Craighead, & Keats, 2006; Osborn et al., 2010; Zarani,
Besharat, Sadeghian, & Sarami, 2010).

3 oz, AAEHEeIE AAE For 3 IMB RE 7)qE
F29] TA A (Zarani et al.,, 2010) A= A5 AF5HIE 8
FgHe, 2w, v, ALY, 2EHA #AY, FF F5 Tl 8] e}
Fds 3 ARE AFsGlth =W, JpdA A, AA, 51 AF
ofg A west=A FErlee dHFo] AE, T, ATVIess TA
Qte] B&etA A 3skl vk (Zarani et al., 2010).
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AAola FaA=S] A a5 Stk (Fisher & Fisher, 1992;
Fisher, Fisher, Amico, & Harman, 2006; Goodell, Pierce, Amico, &

Ferris, 2012).

st 77 AuAgstel AktEe ABAA fEeAeldg

IN

Aol FHRAcr A4 5 Qv o= TR

o

173

14
2

A A7tEE AdsE Zolth(Riegel et al, 2012). o]o] &
Aol Aoy Feaae] Feustes A7Rtsolds S48k

JZe Aol woE ArFgc
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IMB model based SHD-app

Information

‘Health information on health
management after H1” section
in SHD-app

A 4

Behavioral skills

Behavioral changes

A

Motivation

» ‘Health diary’ section in SHD-app

P Healthcare provider’s
weekly feedback & phone counseling

Self-efficacy

\J

Self-care adherence

Note. SHD-app=Self-care health diary application; HT=Heart transplant

Figure 2. Theoretical framework of this study
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V. 9+ =4

1. A712k3 A73AA] fE A1 A

2 A9 A7zt AFAA] ol EF28] Alo] A (self—care health diary

application, ©]3} SHD—app)< &4, A4, /1, A& Hr7lz FAH

5%A12] ADDIE 2= (Molenda, 2003)< 7|§Fo 2 79ty o} (Figure

3).
Continuous revision and redesign
Analysis ™ Design ~ Development [*{ Implementation [}  Evaluation
| | | | |
-Literature review -Instructional goal -Development -Installing utilization -Effectiveness

-Needs assessment

-Instructional contents
» Health information
» Health diary

of application
-Usability evaluation

of application

p Pilot test

» 30 heart transplant
recipients

p Self-efficacy

p Self-care adherence
-User experience
-Reflection

Figure 3. Self-care health diary application development process

1) APAEH

SHD—app®ll 232 &S A43st7] 9138 Pubmed, Cochrane, the

Cumulative Index for Nursing and Allied Health Literature (CINAHL),

the Excerpta Medica dataBASE (EMBASE) £ %3] ‘heart transplant’,

‘adult’,

‘education’,

‘health care’,

‘knowledge

‘

self—care’, ‘life style’, ‘diet’, ‘exercise’,
', ‘guideline’, ‘manual’ 7|9 EE {5}
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Table 1. The Education Contents for Heart Transplant Recipients

Resources
1. Guidelines 2. Living 3. A guide 4. Clinical 5. Heart 6. Long-term 7. Heart 8. Effects of
for the care with a heart to your guidelines transplant outcomes and transplant; individualized
. of heart transplant health care for adult heart patient management a guide education
Educatlo_nal transplant (PHC, after heart transplantation handbook of the heart ~ for patients and program
Categories recipients 2014) transplantation (Cheung & (SHC, 2017) transplant families for heart
(Costanzo et (ITNS, 2017) Toma, 2017) recipient (UOHI, 2018) transplant
al., 2010) (McCartney, recipients
Patel, & Del (Song, 2017)
Rio, 2017)
Medication 0] 0] 0 0 0] 0] (0] 0]
Complication 0 0 0 (0] 0 (0] 0
Infection
prevention 0 0 0 0 0 0 0 0
Diet (0] (0] 0 o (0] o (0] 0]
Exercise 0] 0] 0 0] 0 (0] 0]
Daily
activities © © o o 0 o o o
Follow up 0 0 0 0 0 0 0 0
Emergency
symptoms (0] (0] 0 o (0] o (0] (0]
Dental care 0 0 0 0] 0] 0]
Self-
monitoring o o o o o o o o

Note. PHC=Providence Health Care; ITNS=International Transplant Nurses Society; SHC=Stanford Health Care; UOHI=University of Ottawa Heart Institute
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Table 2. Modification of Main Contents of Application
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AA AREAE HEsts EFATIHES AHEET

PR 4] A Was AAse] FARAMS FF AT
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2011).
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Quantitative method Qualitative method
Nonequivalent control group pretest-posttest design

' Qualitative thematic analysis
Group Pre-test Intervention Post-test on individual interviews

with the experimental group participants

Experimental Yei X Ye:

Control Yci X’ Y2

Yei, Yci: Demographic data, self-efficacy, self-care adherence

X: Using self-care health diary application for 4 weeks

X’: Usual care for 4 weeks

Ye:: Self-efficacy, self-care adherence, individual interview(experiences for smartphone application usage)
Yca: Self-efficacy, self-care adherence

Figure 5. Research design using mixed method of this study
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Figure 6. Flow diagram of participants’ enrollment
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g9 AR RS, A A9 65, 59 AAGEED),
Ankd =7 (37 o] ¥ T 16EFo=

5% Likert HEE
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oju) gttt of Zg Aol
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Table 3. Results of Nursing Application Evaluation (N=6)

Convert 5 point

Items M:SD to 100 point scale
Content truth 18.8+£2.0 94.3£9.8
1. Content is valuable for reference 4.8+0.4
2. Complete information is provided 4.7+0.5
3. Data are objective 4.7+0.5
4.Correct information is provided 4.7+0.5
Accessibility and Convenience 28.5£2.8 95.0£9.2
5. Illustrations have accompanying text to assist description 4.7+0.5
6. Effectively links to other app pages 4.7+0.5
7. Linked app pages provide useful information 4.7+0.5
8. Graphics and aminations can be opened conveniently 4.8+0.4
9. Methods are provided for player interaction 4.8+0.4
10. Apps are suitable for easy searching at play store 4.8+0.4
Speed and Connection 14.5+0.9 96.7+6.2
11. Back and forth speed between app pages 5.0+0.0
12. Time spent waiting for the app pages to open 4.7+0.5
13. Correction between app pages name and its content 4.8+0.4
Overall impression 14.5+0.9 96.7+6.2
14. Clear topic 5.0+0.0
15. Clear and reasonable arrangement of ideas 4.7+£0.5
16. Visual effect 4.8+0.4
Total 76.3£6.6 95.6+7.8

Note. M=Mean; SD=Standard deviation
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Table 4. Homogeneity Test on the General Characteristics of the Participants between the

Two Groups (N=56)
.. . Exp.(n=28) Con.(n=28) 5
Characteristics Categories 2(7) or M SD_ n(%)/M = SD t/y p
Mal 1 A 1 1
Gender ale 6(57.1) 6(57.1) 001 1.000
Female 12(42.9) 12(42.9)
Age(yr) 50.57+14.14 50.00+13.19 156 878
Education >University 12(42.9) 15(53.6)
. 1.149 284
<University 16(57.1) 13(46.4)
Marital status Married 21(75.0) 21(75.0)
_ ) .001 1.000
Single/Divorced 7(25.0) 7(25.0)
Number of people 2 12(43.0) 9(32.1)
living in the 3 8(28.5) 10(35.7) 710 701
same household >4 8(28.5) 9(21.4)
Religi Y 20(71.4 19(67.9
chgton © (71.4) (67.9) 084 771
No 8(28.6) 9(32.1)
Empl t Y 16(57.1 15(53.6
mproymen ° (7.1) (53.6) 072 788
No 12(42.9) 13(46.4)
Monthly income >300 16(57.1) 15(53.6)
072 788
(10,000 won) <300 12(42.9) 13(46.4)
Source of income By his/herself 11(39.3) 10(35.8)
Spouse 10(35.7) 9(32.1) 350 .839
Others 7(25.0) 9(32.1)
Participation in Yes 19(67.9) 17(60.7)
311 577
self-help group No 9(32.1) 11(39.3)
The most Spouse 19(67.9) 20(71.4)
helpful person Parents 6(21.4) 6(21.4) 226" 893
in the family Children 3(10.7) 2(7.1)
experience No 9(32.1) 11(39.3) ’ ’
Self-care education Yes 23(82.1) 24(85.7) 132° 716
participation No 5(17.9) 4(14.3) ' ’
Need for Yes 28(100.0) 28(100.0)
self-care education No 0(0.0) 0(0.0)

Note. “Fisher’s exact test; Exp.=Experimental group; Con.=Control group; M=Mean;

SD=Standard deviation; App=Application
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Table 5. Homogeneity Test on the Clinical Characteristics of the Participants between the
Two Groups (N=56)

Exp.(n=28) Con.(n=28)

e . )
Characteristics Categories (%) or M= SD (%) or M= SD 17%% P
Pre-transplant diagnosis DCMP 25(89.3 26(92.9
P . (89.3) 02.9) 220 .639
Coronary 3(10.7) 2(7.1)

Duration after

transplantation(months) 39.93+34.67 42.11£34.55 -.236 815

Number of 2 14(50.0) 13(46.4) 07 789
immunosuppressants 3 14(50.0) 15(53.6) ’ ’
Side effect of Yes 20(71.4) 21(75.0) 091 763
immunosuppressants N 8(28.6) 7(25.0) ’ ’
LVEF(%) 63.25+3.31 64.00+£3.70  -.800 427
RV dysfunction Yes 0(0.0) 0(0.0)
No 28(100.0) 28(100.0)
NYHA class I 28(100.0) 28(100.0)
IL, 11, IV 0(0.0) 0(0.0)
Cormobidityt HTN 6(21.4) 5(17.9)
DM 5(17.9) 5(17.9)
Arrhythmia 2(7.1) 2(7.1)
Number of ER visit None 20(71.4) 20(71.4)
. .001  1.000
after transplantation > 8(28.6) 8(28.6)
Re-hospitalization Yes 7(25.0) 9(32.1) 350 554
after transplantation No 21(75.0) 16(67.9) ' '
BMI(Kg/m? >25 8(28.6 8(28.6
(Kgrr) (25.6) (25.6) .001  1.000
<25 20(71.4) 20(71.4)

Note. "Fisher’s exact test; tMultiple response; Exp.=Experimental group; Con.=Control group;

M=Mean; SD=Standard deviation, DCMP=Dilated cardiomyopathy; LVEF=Left ventricular
ejection fraction; RV=Right ventricle; NYHA= New york heart association, HTN=Hypertension;
DM=Diabetes mellitus; ER=Emergency room; BMI=Body mass index
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2) IR BYH AR 505 $AY FF

A thxzate] AelA A skol gk &2 Table 63 Zh &
AT gAY AEld AEE F o BT APEAZRAF AFC gl #elA
Alget daAAnE FaE Gt Aday dzde] AEA
Axe e w44 A9 A3, F > AT (Table 6).

EH5AF AN aETES AdF 2818, thxrT 29.577 01904,
AZREzol e APy 142.36%, dlE 140.114H01%ivh AE
xz7e FEHged digk w2448 AW A%, F 72 sdg Jdow
FRlE STk (Table 7).

Table 6. Homogeneity Test on Biochemical Index of the Participants between the

Two Groups (N=56)
Characteristics Exp.(n=28) Con.(n=28) p
n(%)orM+SD  n(%)or M+ SD

WBC(x10*/uL) 6.28+1.51 6.33£1.61 944 350
Sodium(mmol/L) 140.36+1.89 139.50+2.54 -.146 .885
Potassium(mmol/L) 4.22+0.22 4.09+0.30 717 A77
Creatinine(mg/dL) 1.09+0.20 1.11+0.39 918 363
Cholesterol(mg/dL) 171.68+£28.17 164.59+26.21 -.946 350
Uric acid(mg/dL) 5.95+1.00 5.74+1.33 .663 S10
CRP(mg/dL) 0.14+0.10 0.13+0.13 704 485

Note. Exp.=Experimental group; Con.=Control group; M=Mean; SD=Standard deviation;
WBC=White blood cell count; CRP=C-reactive protein

Table 7. Homogeneity Test on the Dependent Variables of the Participants between

the Two Groups (N=56)

Characteristics Exp.(n=28) Con.(n=28) t p
n(%)orM+SD  n(%)or M+ SD

Self-efficacy 28.18+3.15 29.57+4.32 .589 558

Self-care adherence 142.36+12.83 140.11+£15.60 -.202 .841

Note. Exp.=Experimental group; Con.=Control group; M=Mean; SD=Standard deviation;
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Ao A AL A7IrE AFAA o Eg Al Aol o
TA Al Ug-2 Table 83 T},
€ dFE Wt 220401903, T A& FE Wt 36.23], F
AREAIZES H it 86.9801%0th ¥l wE SHD—app AMESAS
AT EE, HE535 (p=.038) 9 AFEAIZF(p=<.001D) A Fe]g 2ol &
HATH 654 ol tidAEY T AKISFE 4143, AREAE
108.3% 22 7} Woral, 19~344 Uz § A&3 45 2459,
AFEAIZES 64.0% 07 74 AA UERs
SHD—app?] AFg &A= A3F=(p=.041) 9} 7177 #}2}e]

&G (p=.045) A [ AolE HUY. AGHA=E  AFEsH

d

Sl 1909 B 5.33=, 6564 ol A7k 7.63% 7P Wk,

654 o]AFel A= 483, 19~344= 2538 Ao wWE Aol

B o]t} (Table 8).
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Table 8. Application Usage Characteristics by Age Groups (N=28)
Characteristics Categories Total 19~34 35~49 50~64 >64 e p
Number of users n(%) 28(100.0) 4(14.3) 10(35.7) 9(32.1) 5(17.9)
. 22.0 20.0 22.1 22.2 232
ol Login days(days) (18.0-28.0)  (18.0~26.0)  (18.0~28.0)  (20.0~260)  (21.0~260) >l 360
otal use :
for 4 weeks ngln frequency 36.2 24.5 36.6 38.0 41.4 8452 038
. (times) (22.0~67.0) (22.0~32.0) (25.0~58.0) (30.0~53.0) (33.0~67.0)
mean(min~max) o
Login time 86.9 64.0 80.4 92.3 108.3 21852 <001
(minutes) (57.4~176.7)  (57.4~75.8)  (58.3~114.6)  (66.9~126.9)  (84.3~176.7) ' '
Login frequency
. 1.6(1.2~2.6 1.2(1.2~1.3 1.6(1.4~2.1 1.7(1.5~2.1 1.8(1.5~2.6 22.036  <.001
Daily use (times) ( ) ( ) ( ) ( ) ( )
mean(min~max) . Login time 3.9(23~6.8)  3.2(2.9-3.5)  3.6(2.7~4.9)  4.1(3.4~47)  4.6(3.7~6.8) 22.408 <.001
(minutes)
Medication 21.9 19.5 22.1 22.0 23.2 3.924 270
Activity and exercise 21.7 19.3 21.9 21.8 23.2 3.546 315
Diet 21.7 19.3 21.9 21.8 23.2 3.546 315
SHD-app Infection control 21.7 19.3 21.9 21.8 23.2 3.546 315
contents use  General health care 21.7 19.3 21.9 21.8 23.2 3.546 315
(total days) — Today’s goal 21.8 19.5 21.9 21.8 232 3.546 315
Coping with 21.7 19.3 21.9 21.8 23.2 3.546 315
emergency
Measurement 19.4 15.3 19.7 19.7 21.4 2.442 486
SHD-app # of access to Quiz 5.3 3.5 4.7 5.4 7.6 8.244 041
contents use ~ Communication with
(total times)  the transplant team 38 2.5 3.8 3.9 4.8 8.030  .045
Note. SHD-app=Self-care health diary application; #=Number
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4) 744 A3
2 oA BAN fANe pRkel RARER AEFHYL, AA

FoAe G737 (effect size, d) & AA8HTh.

o AZ|EETE AFE 28.18"e)A  AFE 35.008°0 %

i
feied)
By

}

6]:0

A
[e}
Fy

HAa2(p<.001), thETFS A 2957HoA A 311480 =
H A (p<.001) (Figure 8). ¥ A= AP ASFAF A4

O

ol thdAe] Adsom QA% JhedE wAsy] fAste WS4

ot

ARA S ANSYY. AT EEAS A9 A7k fod w5 Aol

M
i

Rl 7HE 1& AAEHATH(FE=55.869, p<.001) (Table 9).
APT dEzRY AF AV RS BEd BFARAE o) atol
23718 ANT dw APl FAAY A EEF (=147

0.80]49 & &y A7|5 HoFQh
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Table 9. Comparison of Self-Efficacy between the Two Groups

(N=56)

Pre-test Post-test (I;;‘;)r time Group Time Group*Time
Variable  Group HHerence
M+ SD Post-Pre F(p)

Self- Exp.(n=28) 28.18+£3.15 35.00+2.09 <.001 2396 142.782  55.869
efficacy Con.(n=28) 29.57+4.32 31.144+3.08 <.001 (.127)  (<.001)  (<.001)
Note. Exp.=Experimental group; Con.=Control group; M=Mean; SD=Standard deviation

Self-efficacy
40.00
35.00 35.00
31.14
30.00
28.18
25.00
20.00
Pre Post
® -=8 Con. (n=28}) @&—8 Exp.(n=28)
Figure 8. Change on the self-efficacy
61
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9. AkE ARClA] ZaAolde  AlLd Als

AgEA oke dzel wlsl ArRkEelde] Akl

AATY] ARz oldS AR 142.36F A AR 159.61 0%

SEAE T (p<.001), RS AFA 140.114804 AFE 145.144 0=
SFALE] AT (p<.001) (Figure 9). ¥ A& A9 AFEZAF A

ool oAt Aso® st 7beds wAs] flske] REESA
BEARA S AT Atzolde Awyt Azke] {93
woAgol Qo] M 2% AAHUAT(F=9.676, p=.003) (Table 10).

Ay 2o AFE A7Irseld Huy BEHAE o] &89
ada7lE AArE A3, Aol FERke Arrsold (d=1.30)

0.801749] & a3 A7|2 YERGTh
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Table 10. Comparison of Self-Care Adherence between the Two Groups (N=56)

Pre-test Post-test g.gfr time Group Time  Group*Time
Variable  Group ifference
M+ SD Post-Pre F(p)

Self-care Exp.(n=28) 142.36+12.83 159.61+9.29 <.001 8.974 32212 9.676
adherence Con.(n=28) 140.11+15.60 145.14+12.54 < .001 (.004) (<.001) (.003)

Note. Exp.=Experimental group; Con.=Control group; M=Mean; SD=Standard deviation

Self-care adherence

165.00
159.61
155.00
145.00 - 14514
135.00 -+
Pre Post

& ==8 Con. (n=28) @@ Exp.(n=28)

Figure 9. Change on the self-care adherence

T oo ATMEold ARFE e &g 5Hom FAksiol

AR AR A xpo]E Blwdt Ayts Table 113 #th

A (t=2.984, p=.004), FF(t=3.689, p=.007), |2 &¥}

o

N

5 (t=2.114, p=.039), e (t=6.476, p=.<001), LHrAl A%

i
22 (1=1.101, p=<001), THE AR} WE (1=2.205, p=.032), SH4

59

Z WA (t=3.655, p=.00D)= FT Afol& BT &g 3l &, 4

o]t foak Akol7t sigiet.
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Table 11. Comparison of Sub-Item Average Score in Self-Care Adherence between the Two Groups (N=56)
Exp.(n=28) Con.(n=28) Post-Pre
Variable
Pre(M+£SD) Post(M£SD) Post-Pre(M+SD) Pre(M=SD) Post(M+SD) Post-Pre(M=SD) t p

Total (37) 3.85+£0.72  4.31+0.56 0.53+0.32 3.79+£0.72  3.92+0.73 0.14+0.14 5.484 <.001
Infection control (6) 4.20+0.33 4.72+0.32 0.51+0.48 4.20+0.35 4.40+0.53 0.20+0.24 2.984 .004
Medication (6) 4.57£0.30  4.88+0.27 0.33+0.29 4.48+0.27 4.55+0.24 0.08+0.20 3.689 .007
ffféﬁffﬁffﬁ?:ﬁta) 3.0041.67  3.80£1.10  0.82+1.91  320+1.44 320+1.12  0.00£0.77  2.114 .039
Activity and exercise (1) 3.50+1.50 3.70+0.90 0.14+1.56 3.20+1.39  3.50£1.17 0.21£0.50 0.231 .818
Diet (7) 3.51+0.28 3.77+0.34 0.26+6.72 3.37+£0.25  3.47+0.42 0.07+0.19 1.431 .158
Outpatient visit (3) 4.07£1.10  4.80+0.20 0.75+0.50 4.00£1.30  4.07+1.27 0.05+0.26 6.476 <.001
General health care (5) 4.30+0.24  4.58+0.19 0.22+0.55 4.2440.22  4.36+0.23 0.09+0.27 1.101 <.001
Other department visits (3) 3.67+0.96 4.17+0.64 0.55+0.78 3.63+£0.85  3.87+0.81 0.17+0.47 2.205 .032
Coping with an emergency (5) 2.80+0.25 3.66+0.11 0.87+1.00 2.78+0.25  2.96+0.23 0.13+0.38 3.655 .001

Note. Exp.=Experimental group; Con.=Control group; M=Mean; SD=Standard deviation
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(N=28)

Table 12. Themes on Heart Transplant Recipients’ Experience of Using Self-Care Health Diary Application
Major theme Themes Sub-themes
1. ZE4R e 3] L1 Ageld & 2719 ff BEE wWEw
1.2. 2F830 Azl dis) w487
2. M2 AZwel pHS WA ¥ 218 gl ARl A s gel =
2.9 oﬂ,O_ LH }\L_/] ]j]];].u
ABHA 3 qsma agned odee Aue o ooe S Snddd
Holrb W 3.2. AZAES g9 P ALgel AAReE A
S 41, AL Agste] Yshel k%S Avlela @
BISsEdl 4 e Ba) Al A5 4.2, A3 e A7 S e grow Ng #8¢
fol el 43. UL A}&o}o% A% 2] Flo] Ho] 7t
5.1. U 4kl AAgrER 243
5. o] gor v AAs AAE 5.2. LJE% AA 7L Hol &
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.__;rxﬂ _'-.‘I.'Z
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g Hye Jin Yoo 1 day ago

Dear Sing-Ling Tsai
Hello!! | am a graduate student in Korea

| am planning to study the lives of people who have received heart
transplants for my doctoral dissertation.

| read your research 'Developing and validating a nursing website evaluation
questionnaire’

I think it is a significant study.

So, | would like to use website evaluation questionnaire to evaluate self-care
application for heart transplant recipients

| will make efforts for good research.

| ask of your permission to use nursing website evaluation questionnaire for
my study
Thank you

Hye Jin Yoo, a graduate student at Seoul National University

Q Sing-Ling Tsai to you 4 ha

Yes, please feel free to use it.
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7.9 HE AR AYE A7) o o
S T M 5 0 SN R I ) e By e * Gulc.ie.hnes for the care of heart transplant
O SFeT ] AsAl B oFe Wl W Ae] WD rfaglplenFs(Costanzo et al., 2010)
o O A ool B W Ao WE ] miehE eF Wi * L1V1n.g with a heart transplant (PHC, 2014)
it ' Aftgmcllle totiour h?altth tc'are(ITNS 2017)
. after heart transplantation ,
11. == oe Fagol 9}% L[Hoi]% Al AN T * Heart transplant patient handbook (SHC, 2017)
12. MIZt@Yor NaT, ok 94 4 BHoks WA et
15. BFA7F AA] GEE Fo] e 245 v}, * Guidelines for the care of heart transplant
16. Aol @& S42 vt (T84 AW, H3 54, AW 7 recipients (Costanzo et al., 2010)
17. 3} AWy Jro FE3 4 &8 Yo * Living with a heart transplant (PHC, 2014)
18. AAF o7 LMo =11 AFo] Z7IsAY 8o &= FAFof= * A guide to your health care
ARo) A 22 dr} after heart transplantation ITNS, 2017)
19. ] A% AF WAE 23 Qow AF AT A0 = * Clinical guidelines for adult heart
transplantation (Cheung & Toma, 2017)
20. A, AAHE AE, 514 542 I * Heart transplant;
21. A=4 e 25, AdY, TAE Ads a guide for patients and families (UOHI, 2018)
14. 2ALe &g Wy Aol st A (HFAEL, studd, 7Y 5) & thAl * A guide to your health care after heart
= transplantation (ITNS, 2017)
25. AlAt 715 5 g S ] werA] et * Living with a heart transplant (PHC, 2014)
26. gHlE 992 gerh * A guide to your health care
27. =2 A3k after heart transplantation (ITNS, 2017)
28. AAola H-37F ZolAY wElA $EF st * Heart transplant;
90, 2dWS Wy AL w Fx| ekiv} a guide for patients and families (UOHI, 2018)
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1. Argo] B ol A9 ddo] A Adue] 4%e der * A guide (o your health care
2. A} A, Y Fo|A ZolL T &S Mt} after heart transplantation ITNS, 2017)
S o * Clinical guidelines for adult heart
7 o 3. And dFclel d oY A transplantation (Cheung & Toma, 2017)
4. e8A ok A WS W oA A5e] woth * Long—term outcomes and management
5. WA 7hSo] =3bel] A3lS wols wE Ak of the heart transplant recipient
6. 3lvtet 7] AW ES sk ok (McCartney, Patel, & Del Rio, 2017)
b= 30. 714 o7 APAHAE e * Clinical guidelines for adult heart
P! 31. APAFBE FXx 29 Aosle] X85 o] WIEA] SHAES EE3r) tranéplantation(Cheung & Toma, 2017)
gg 92 F50] B WA N=g w4 3 Aol vl bt * A guide to your health care
HAAAA S BHLQ F0)8 oggleA <At} after heart transplantation ITNS, 2017)
33. Aol 37.5% oo R 4 Q& wl FA FH A A=ste] A A « Living with a heart transplant (PHC, 2014)
et * A guide to your health care
P 34. AHE, Aol Fash vEA WS s w FA LAl A=ste] after heart transplantation (ITNS, 2017)
cne MRS e * ol el Aol A g
WA TS5 RS AR w SN EA el A esrel A E e A mexe @ (G, 2017)
36. AstA J=2E =2 dde SA FA QA dAgste] AAE Wt * Heart transplant;
37. Bo] By EREA7 5d =A FX oA Agkste] A S vt} a guide for patients and families (UOHI, 2018)
= T
S g g ) S w7 A B g o ey o
22, W9l = dHel Ake AR * Living with a heart transplant (PHC, 2014)
Qe 23, A, @, AXE S5t ¥ QY IRE E w P » Heart transplant;
24, ¥ e WE do= AXE 95 AYsE & S Wit} a guide for patients and families (UOHI, 2018)

Note. ITNS = International Transplant Nurses Society; SHC = Stanford Health Care; PHC = Providence Health Care;

UOHI =

University of Ottawa Heart Institute
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Abstract

Development and application
of smartphone app-based
self-care health diary

for heart transplant recipients

Y00, Hye Jin
Department of Nursing
The Graduate School

Seoul National University

In South Korea, heart transplant has increased by as much as 72.0% for
the past five years, and more and more recipients need to manage their health
following heart transplant. Heart transplant recipients need to take an
immunosuppressant to prevent any rejection for the rest of their life and
perform health care at the same level as those against chronic disease, which
involves infection prevention, complication symptom monitoring, diet,
regular exercise, and so on. Self-care is important in implementing required
therapeutic instructions; a health diary enables the recipients to participate
actively in the process of recording and checking their own health status and

to become more confident in health care.
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This study aimed to develop a smartphone based self-care health diary
application and determine its effectiveness in enabling heart transplant
recipients to participate voluntarily in health care and practice it continuously.

In this study, a self-care health diary application (SHD-app) based on the
IMB model was developed. Specifically, it contains a health manager's
weekly feedbacks and counseling based on health information, a health diary,
and a smartphone. This application was tested for effectiveness in patients
aged>19 years who had undergone heart transplant and were taking outpatient
treatment at the department of cardiology in a tertiary hospital in Seoul. A
total of 56 patients participated in the study, 28 in the experimental group and
28 in the control group.

In this study, the mixed method design was used. A nonequivalent control
group pretest-posttest study was applied to evaluate the effectiveness; the
variables for quantitative research were self-efficacy and self-care adherence.
A qualitative thematic analysis study was conducted using individual
interview to explore the experience of the SHD-app with an experimental
group. The experimental group was asked to use the SHD-app for four weeks
while the control group was asked to live a usual life following outpatient
counseling. Data collection was performed before and after using the
application in the experimental group. In the control group, pretest was
performed at the start of participation in the study, and posttest four weeks
later without intervention. For quantitative research, independent t-test, Chi-
square test, and Fisher’s exact test were performed for homogeneity. As
posttest, independent t-test was performed for the dependent variables in the

experimental and control groups to determine the effects of the SHD-app.
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Repeated measures ANOVA was performed to determine intra-group
variation with time in self-efficacy as well as in self-care adherence between
before and after the intervention. The qualitative data were collected 28
patients in experimental group and analyzed through thematic analysis.

This study obtained the following results:

1) In the experimental group, self-efficacy improved (t=5.488, p<.001),

with significant differences in time-group interaction (F=55.869, p<.001).

2) In the experimental group, self-care adherence improved (t=4.903,

p<.001), with significant differences in time-group interaction (F=9.676,

p=.003).

3) The experience of using the SHD-app ‘helped them learn how to live

a healthy life for themselves.’

Applying the SHD-app to heart transplant recipients for four weeks
improved their self-efficacy and self-care adherence. This study is significant
in that it has developed a smartphone application that enables heart transplant
recipients to perform self-care on a daily basis and confirmed its positive
effects. This application is expected to be a health partner that motivates heart
transplant recipients to perform health care and helps them realize self-care

for themselves.

Keywords: Heart transplant, Self-care, Health diary, Application

Student Number: 2015-30136
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