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Table 1. Group's Discharge Education Provider and Method

Group 1

Group 2

Group 3

Provider

Education at
discharge

Post discharge
education telephone

counseling

Post discharge
education at OPD

Education brochure

General nurse

General nurse

Transplant
coordinator

O

General nurse

Transplant
coordinator

O

OPD, outpatient department

Education brochure based on International transplant nurses society (ITNS)
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Heart transplant recipients
(n=176)

Assessed for eligibility
(n = 168)

Y

Abzence of EMR
n=8)

Aszsessed for eligibility
(n=139

Y

Death after heart transplant
without discharge
(n=29)

h 4

Y

Excluded due to a second

heart transplant
(n=1)

Aszsessed for eligibility
(n=138

h 4

Aszsessed for eligibility
(n=137)

Follow up at another hospital
n=1)

h 4

Final sample
Recipients discharged after heart
transplant
(n=138)

Excluded due to less than 18
vears of prospective data
n=1)

Figure 1. Flowchart to select the sample for data analysis
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Table 2. Individual characteristics of participating patients

(N=136)
Group 1 Group 2 Group 3
(n=25) (n=66) (n=45) )
Variables Categories X2orF p
Mean=*SD Mean®SD Mean£SD
or n(%) or n(%) or n(%)
Gender Male 19(76.0) 37(56.1) 33(73.3) 5.040 .080
Female 6(24.0) 29(43.9) 12(26.7)
Age (years) 37.40£15.01 42.02x17.73 51.42%£15.93 6.860 .001
Education  <Middle school 4(16.0) 19(28.8) 10(22.2) 1.766 .414
>High school 21(84.0) 47(71.2) 35(77.8)
Alcohol >0Once per month  11(44.0) 29(43.9) 22(48.9) 0.295 .863
Smoking >()ne cigarette per day 8(32.0) 24(36.4) 28(62.2) 9.081 .011
Length of hospital stay 36.04*£31.53 33.26+21.78 46.80%£39.04 2.762 .067

(days)

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,

nurse—led continuous discharge education program
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Table 3. Clinical characteristics of participating patients

(N=136)
Group 1 Group 2 Group 3
Variables  Categories (n=25) (n=66) (n=15) X?or F p
Mean*SD Mean*SD Mean=*SD
or n(%) or n(%) or n(%)
Pretransplant DCMP 13(52.0) 22(33.3) 21(46.7) 15.528 .090
diagnosis  jonp 2(8.0) 10(15.2) 12(26.7)
Other CMP 3(12.0) 7(10.6) 1(2.2)
VHD 3(12.0) 15(22.7) 4(8.9)
CHD 4(16.0) 9(13.6) 3(6.7)
Myocarditis 0(0.0) 3(4.5) 4(8.9)
Comorbidity
Hypertension 3(12.0) 16(24.2) 15(33.3) 3.940 .139
Diabetes mellitus 2(8.0) 11(16.7) 18(40.0) 12.087  .002
CKD 1(4.0) 6(9.1) 5(11.1D) 0.873 .614
CLD 0(0.0) 4(6.1) 3(6.7) 1.377 .673
CVA 3(12.0) 2(3.0) 3(6.7) 2.839 .202
Total number 0.3610.64 0.59%+0.80 0.98%0.99 4.967 .008
Dialysis 2(8.0) 4(6.1) 9(20.0) 5.055 .073
ECMO 1(4.0) 6(9.1) 14(31.1) 11.640 .002
Ventilator care 3(12.0) 15(22.7) 17(37.8) 5.958 .046
Primary immunosuppression
Cyclosporine 11(44.0) 2(3.0) 1(2.2) 26.998 <.001
Tacrolimus 14(56.0) 64(97.0) 44(97.8)
Vaccination 10(40.0) 20(30.3) 16(35.6) 0.852 .653

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,
nurse—led continuous discharge education program; HT, heart transplantation; DCMP,
dilated cardiomyopathy; ICMP, ischemic cardiomyopathy; other CMP, other
cardiomyopathy (hypertrophic cardiomyopathy, restrictive cardiomyopathy, postpartum
cardiomyopathy, infiltrative cardiomyopathy); VHD, valvular heart disease; CHD,
congenital heart disease; CKD, chronic kidney disease; CLD, chronic lung disease; CVA,
cerebrovascular accident; ECMO, extracorporeal membrane oxygenation
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Table 4—1. Comparison of clinical outcomes by group

(N=136)
Group 1 Group 2 Group 3
(n=25) (n=66) (n=45)
Variables Mean=*SD, Mean=*SD, Mean=*SD, X?or F D
Median(95%CI)  Median(95%CI)  Median(95%CI)
or n(%) or n(%) or n(%)

Total number of 19.72%£11.56 23.45*11.59 20.80*+10.82 1.295 0.277
OPD visits

Number of OPD 9.00£5.62 8.791£4.26 6.02%+4.53 5.638 .004%
visits by symptom

Number of 13(52.00) 34(51.52) 22(48.89)
unplanned first
rehospitalizations

Days until 43 74 126 17.395 <001
unplanned first (39.48-46.52) (15.43-132.57) (34.07-217.93)
rehospitalization

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,
nurse—led continuous discharge education program; OPD, outpatient department

a, Group 3 significantly < Group 1

b, Group 3 significantly < Group 2
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Table 4—2. Cause of outpatient department visit due to symptom by group

(N=136)
Group 1 Group 2 Group 3
Cause Total
n(%) n(%) n(%)
Infection 82(27.15) 155(51.32) 65(21.78) 303
Symptom
Edema 19(22.62) 34(40.48) 31(36.90) 84
Pain 17(20.99) 45(55.56) 19(23.46) 81
Dyspepsia 8(11.27) 48(67.61) 15(21.13) 71
Anorexia 10(15.15) 31(46.97) 25(37.88) 66
Limited physical activity 22(36.07) 28(45.90) 11(18.03) 61
Genera weakness 4(13.33) 18(60.00) 8(26.67) 30
Psychiatric problem 4(14.81) 18(66.67) 5(18.52) 27
Dyspnea 7(29.17) 9(37.50) 8(33.33) 24
Diarrhea 2(10.00) 13(65.00) 5(25.00) 20
Tremor 4(36.36) 2(18.18) 5(45.45) 11
Chest discomfort 2(18.18) 6(54.55) 3(27.27) 11
Clinical manifestation
Diabetes mellitus 5(12.20) 24(58.54) 12(29.27) 41
Hypertension 2(13.33) 11(73.33) 2(13.33) 15
Tachycardia 5(38.46) 8(61.54) 00 13
Rejection 0(0) 6(85.71) 1(14.29) 7
Osteoporosis 1(16.67) 3(50.00) 2(33.33) 6
Non—adherence
Medication non—adherence 1(2.86) 27(77.14) 7(20.00) 35
Diet non—adherence 2(16.67) 5(41.67) 5(41.67) 12
Alcohol consumption 0(0) 4(44.44) 5(55.56) 9
Ect. 36(21.30) 89(52.66) 43(25.60) 168

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,
nurse—led continuous discharge education program; Psychiatric problem (anxiety,
depression, insomnia, mood swing)
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Table 4—3. Cause of unplanned first rehospitalization

(N=136)
Group 1 Group 2 Group 3
Cause Total
n(%) n(%) n(%)
Infection 7(18.42) 22(57.89) 9(23.68) 38
General weakness 1(8.33) 6(50.00) 5(41.67) 192
Wound problem 2(33.33) 2(33.33) 2(33.33) 6
Reject 2(50.00) 2(50.00) 0(0.00) 4
Arrhythmia 0(0.00) 1(100.00) 0(0.00) 1
Etc. 1(12.50) 2(25.00) 5(62.50) 8

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,
nurse—led continuous discharge education program
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Table 5—1. Number of outpatient department visits by symptom according

to the characteristics of the participating patients

(N=136)
Number of
Variables Categories OPD visits tor F D
Mean*SD or
Coefficient (SE)
Gender Male 7.44+14.73 —1.649 .102
Female 8.87*£5.00
Age (years) 0.049(0.024) 4.264 .041
Education <Middle school 7.52%4.34 —0.568 071
>High school 8.07x5.02
Alcohol >0nce per month 8.42%+4.75 —1.068 287
Non drinker 7.5314.94
Smoking >(ne cigarette per day 8.35T4.94 —0.887 .376
Non smoker 7.61*4.79
Length of hospital stay (days) 0(0.014) 0 .989
Pretransplant diagnosis DCMP 7.50%£4.85 2.236 .055
ICMP 7.58+5.04
Other CMP 6.45+3.78
VHD 9.18+5.15
CHD 7.13*£3.81
Myocarditis 12.86+4.74
Comorbidity
HTN Yes 9.00*x4.17 —1.485 .140
No 7.58%5.03
DM Yes 8.06+4.65 -0.170 .865
No 7.90+4.93
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Number of OPD
visits

Variables Categories Moan+SD or torF D
Coefficient (SE)
CKD Yes 8.08%£4.21 -0.111 912
No 7.92+4.93
CLD Yes 9.57+4.79 -0.916 .361
No 7.84+14.86
CVA Yes 6.50+6.09 0.860 2391
No 8.02+4.78
Total number 0.414(0.482) 0.737 .392
Dialysis Yes 7.07*4.65 0.732 465
No 8.04+4.89
ECMO Yes 7.00+5.67 0.958 .340
No 8.10£4.70
Ventilator care Yes 6.51*T4.51 2.030 .044
No 8.43+4.90
Primary immunosuppression
Cyclosporine 8.29+4.46 -0.285 776
Tacrolimus 7.89+4.91
Vaccination Yes 8.59*5.04 —-1.123 .264
No 7.60*£4.75

OPD, outpatient department; HT, heart transplantation; DCMP, dilated cardiomyopathy;
ICMP, ischemic cardiomyopathy; other CMP, other cardiomyopathy (hypertrophic
cardiomyopathy, restrictive cardiomyopathy, postpartum cardiomyopathy, infiltrative
cardiomyopathy); VHD, valvular heart disease; CHD, congenital heart disease; HTN,
hypertension; DM, Diabetes mellitus; CKD, chronic kidney disease; CLD, chronic lung
disease; CVA, cerebrovascular accident; ECMO, extracorporeal membrane oxygenation
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Table 5—2. Unplanned first rehospitalization according to characteristics
of the participating patients

(N=136)

Rehospitalization rate
Variables Categories D
Median or HR(95%CI)

Gender Male 85(50.31-119.69) .280
Female 81(0—218.42)

Age (years) 0.997(0.983-1.011) .634

Education <Middle school 61(23.02-98.98) 570
>High school 85(55.90-114.10)

Alcohol >0Once per month 74(44.48-103.52) 742
Non drinker 91(20.03-161.97)

Smoking >0One cigarette per day 86(61.37-110.63) .853
Non smoker 61(0—128.75)

Length of hospital stay (days) 0.994(0.986-1.002) .166

iirae;;zzi?lant DCMP 96 (64.99-127.01) 882
ICMP 64(14.50-113.50)
Other CMP 49(46.43-51.57)
VHD 45(27.74-62.26)
CHD 102(0-247.23)
Myocarditis 81(0—197.42)

Comorbidity

Hypertension Yes 44(0-93.41) 411
No 86(55.38—116.62)
DM Yes 64(5.20-122.80) 941

No 93(48.16—137.84)
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Rehospitalization rate

Variables Categories D
Median or HR(95%CD)
CKD Yes 64(33.21-94.80) .859
No 85(51.24-118.76)
CLD Yes 139(22.38—255.62) .878
No 81(47.14-114.86)
CVA Yes 34 <.001
No 85(52.68-117.33)
Total number 1.091(0.812—1.465) .b63
Dialysis Yes 110(22.61-197.40) .920
No 64(25.62—102.38)
ECMO Yes 167(10.84—323.16) .068
No 61(21.90-100.10)
Ventilator care Yes 110(60.11-159.89) .068
No 52(24.05-79.95)
Primary immunosuppression
Cyclosporine 46 (41.84-50.16) 214
Tacrolimus 86(47.74-124.27)
Vaccination Yes 86(50.38—121.62) 703

No

81(31.25-130.75)

HT, heart transplantation; DCMP, dilated cardiomyopathy; ICMP, ischemic cardiomyopathy;
other ~ CMP, other cardiomyopathy (hypertrophic
cardiomyopathy, postpartum cardiomyopathy, infiltrative cardiomyopathy); VHD, valvular
heart disease; CHD, congenital heart disease; DM, Diabetes mellitus; CKD, chronic kidney
disease; CLD, Chronic lung disease; CVA, cerebrovascular accident; ECMO, extracorporeal

membrane oxygenation
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Table 6—1. Influence factors on the number of outpatient visits by

symptom

Variables Coefficient SE D

Education

Group 3 (=ref)

Group 1 3.648 0.961 <.001

Group 2 4.742 1.386 .001
Female 3.017 1.013 .003
Age(years) 0.061 0.029 .040
Smoking 2.127 1.047 .040
Cyclosporine (=ref: Tacrolimus) 0.587 1.520 .700
Diabetes mellitus -0.339 1.359 419
Total number of comorbidities 0.549 0.677 419
ECMO 1.698 1.408 .230
Ventilator care —-1.460 1.129 .198

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,
nurse—led continuous discharge education program; ECMO, extracorporeal membrane
oxygenation
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Table 6—2. Influence factors on unplanned first rehospitalization

Variables HR(CI 95%) D

Education

Group 3 (= ref)

Group 1 1.320 (0.638—2.733) 454

Group 2 4.221 (1.383-12.884) 011
Female 1.223 (0.642-2.331) .540
Age (years) 0.991 (0.971-1.013) 430
Smoking 0.791 (0.402—1.559) 498
Diabetes mellitus 1.154 (0.494-2.693) 741
CVA 0.161 (0.016-1.670) 126
Total number of comorbidities 1.274 (0.799-2.032) .309
ECMO 1.108 (0.415-2.958) .838
Ventilator care 1.338 (0.671-2.666) 409
Cyclosporine 1.066 (0.420-2.707) .893

Group 1, general discharge education; Group 2, nurse—led discharge education; Group 3,
nurse—led continuous discharge education program; CVA, cerebrovascular accident; ECMO,
extracorporeal membrane oxygenation;
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3 Al 1. &2} 2. A=k A 1 M/F
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4 4ol o|2l Al QuickInfo(}€), H&elxda -
FAY R PELD
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5 wETFE 1 F3tw 9 ol ol @ EPREA} wsPE
2. 158w £ oA
6 <7 1. oj4 A A e R R 59" Alcohol
2. F(1 g 138 o) 43) dA7 =
7 A 1. ¥ o)A A S B ZAL 99 Smoking
2. (19 1749 o] 43) deNF
8 o= QuickInfo (Y €) A&l xd=}
9 ALYz o]2 & EFHQok HALdA -
QuickInfo (1 €) Aol U=}
10 o]y 1. DCMP 2. ICMP o2 M gdrE A A
A 3 3. other CMP
(Restrictive,
Postpartum, Infiltrative,
HCMP) 4. VHD 5. CHD
6. Myocarditis
11 28t 1. % 2. oj4 A A= A g el
12 Jxd 1. % 2. oj4 A dA7 = A A 2 g 2l
13 T3Adds 1. F 2. & oj4 A dA7 = A A 2 g 2l
14 wHdH A S 1. ¥ 2. & oj4 A AL = A A
15 H3gd#A3 1. ¥ 2. & oj& A AN = A AL
16 FTsHtdgNF oja A AN = A AL
17 &4 1. ¥ o]a A CRRT sheet,
2. §(HD, PD, CRRT) N AT FA],
B obe 7] 2 %)
18 AH#H7] A 1. ¥ 2. & oj4 A FEA Q&3S
19 ¥EFE] L F 2 H o4 A EELWNS
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Contents Word

7r &7 7+9: # 9 (Hollander et al., 2017), 934, ALAHY, (Bathala &
Eccles, 2013), sinusitis, rhinitis(Harris et al., 2016), 771 (713, 7},
L& (Harris et al., 2016), & w7} (Bathala & Eccles, 2013))
237 3 A4, acute gastroenteritis (Hollander et al., 2017), AL} &
EHF(Zollner—Schwetz &  Krause, 2015), cholecystitis(Indar &
Beckingham, 2002)
B 7] 7l e, AW WAy (Little et al., 2009)
X F0A: AFA, T2, 9= AlY (Gruner, Paris, & Schwendicke, 2016)
g9 pericarditis (Carol—F, colchin &) (Alabed, Cabello, Irving, Qintar,
& Burls, 2014)
T4 9 (Mathew & Ravindran, 2014)
J 5 7+ herpes, X, 9%, folliculitis, abscess, wound redness, wart
#Aek, WA LFE(Clebak & Malone, 2018), vasculitis (Belizna, Hamidou,
Levesque, Guillevin, & Shoenfeld, 2009)
=A-%"  : CMV, Aspergillus, Candida(Hollander et al., 2017),
Tuberculosis, VRE (Ro, Shin, Noh, & Cho, 2012), toxocariasis (Chen et al.,
2018)
gl A CRP A% (Zarkesh et al., 2015)
9: v v]d (Heinz et al., 2017)
oz 3t kEEE:  FAA (Septrin, Cravit), XA (Vfend,
Sporanox), @ulol#] A4 (Valcyte) &

T Ay 8 JdFz4d 9% (Freeland, 2017)

A== g 9to] -3 (SBP 140 ©]Ah) (Cuspidi, Tadic, Grassi, & Mancia, 2018)

IR wo] w2 (Wachter et al., 2015)

AAF-E (Bahruth, 2004)
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=
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(Bahruth, 2004)

AZ57}F B4 (Mosterd & Hoes, 2007)

M mEAY, A= =%, @ 24§, Tingling, oFF, X&A4 4%
t] A3 (Laouissat, Scemama, & Delecrin, 2016)

TE, I2AL, $&EF) 29, o] gusd, i3, 5%
BB 59 & 28 (Talley, 2017),

b ogke] floje, POI, AAF & 23, AT A (Landi, Picca, Calvani, &
Marzetti, 2017)

NYHA class 1I (Gilbert & Xu, 2017)

7I=(18) 958 s, A2, 5, B9, 18] 4o thd (Hwang & Vi,
2017)

A xd ogg, =9, &2, 9% (Chou et al., 2017)

B9 Pug,

)
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Contents Word

R =) %% (Mosterd & Hoes, 2007)

AAF AAH(E FHEeHA] &%) (Talley, 2017),

A A, & dd (Hoffman, 2005)

7t E8 7} @asH(EHE 7)) (Mosterd & Hoes, 2007)

Fof Eolgy ofF B8 b <heh, Ao|E oF o, ofF Ak #HE, FoF A2z (Hwang &
i, 2017)

2ol o] Fold HY(HY F) "ol H3, 744 (Bahruth, 2004)

=T % 1A (Hwang & Yi, 2017)

= ‘%‘”#—Er Al: A B (Hollander et al., 2017)

oEFA: CAV(Huang et al, 2008), spasm of coronary,
W% 8 F Aol (Parrinello et al., 2014), A 8% (Mosterd & Hoes, 2007)
vasovagal syncope (Brignole, Tomaino, & Gargaro, 2017)

2 3}71 Al %A Esophagitis, gastritis, GERD (Talley, 2017), gastrointestinal
bleeding (Troland & Stanley, 2018), ®#] (Bharucha, Wouters, & Tack,
2017), 39, 7+43(Polis & Fernandez, 2015), Periampullary
diverticulum (Komatsu et al., 1998)

HAZA BA: 7198 7FA, white matter hyperintensities (Wardlaw, Valdes
Hernandez, & Munoz—Maniega, 2015), <FHvwM], seizure (Lucas et al.,

2004)
oA AW, R AN, kol B3, ANEY, wug, A

o] A} (Zetterberg, 2016)

A A FH, AV oF £, FH A3 (Emmett, Kokesh, & Kaylie, 2018)
J ¥ FAl: seroma, wound bulging, mass, fissure effusion, F+Z=#7],
JEHH, FAH,FH, keloid, X (Wong, Geyer, Weninger, Guimberteau, &
Wong, 2016)

okE B2 A gingival hypertrophy, 4% 7+4& WBC 7H4, Wd,
elevation, moon face, Creatinine elevation (Bahruth, 2004), %9,
sarcoma(Crespo—Leiro et al., 2009)

AR 75X A A&, gait disturbance (Bahruth, 2004)

HAAA A level: =AY W3 (Bahruth, 2004)

=9: dx, A8 3} hematoma, " (Boender, Kruip, & Leebeek, 2016)
AgEA Folg: &, T8t ¥Fo (Hwang & Yi, 2017), &% <Hsh
HFw%E o]g& (Bahruth, 2004)

g Zold: gAY kA &2, AXAE, XN8A4E, dLAHE (Bahruth,
2004)
detEATt, & v o S5

) o

CMV, cytomegalovirus; VRE, vancomycin resistant enterococci; CRP, C—reactive protein;
SBP, systolic blood pressure; POI, poor oral intake; NYHA, New York heart association;
CAV, cardiac allograft vasculopathy; GERD, gastroesophageal reflux disease; WBC, white
blood count
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ABSTRACT

Clinical outcomes of the Nurse—led Continuous
Discharge Education Program for Heart transplant

recipients

Lee, Jihyeon
Department to Nursing
The Graduate School

Yonsei University

PURPOSE: This study was intended to confirm that the Nurse-—led
Continued Discharge Education Program affects outpatient visits due to
symptoms and unplanned rehospitalization in comparison to the existing
discharge education to provide data on the basis of later education and
research by identifying what is required for post—discharge care after

heart transplant.

METHODS: The participants were 136 patients who were operated for
heart transplantation and had received discharge education at Seoul—based
Y—General Hospital from November 1, 2005 to November 30, 2018. In
addition to general discharge education, which was provided when a ward

nurse was discharged from a hospital, and additional education by a
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transplant coordinator based on expertise, the group provided regular
education and telephone counseling for one year within two months after
the transplant coordinator was discharged. Data analysis, one—way
ANOVA, Multiple register, Kaplan—Meier, Cox professional hazard
register, and post analysis using Sheffe were conducted using SPSS WIN
24.0.

RESULTS: Nursing—led continuous discharge education programs have
been identified as factors that significantly reduce outpatient visits due to
symptoms, rather than general discharge education (p<.001) and nurse—
led discharge education (p=.001). Compared to nursing—led discharge
education, the nursing—led continuing discharge education program has
been identified as a significant factor reducing the risk of unplanned first

rehospitalization (p=.011).

CONCLUSIONS: The findings indicate that the group that received
discharge education from coordinators who had acquired expertise related
to heart transplants and continued discharge education programs that
provided additional regular education and telephone counseling for one
year had a positive impact on clinical outcomes despite the high severity

compared to the group receiving the previous discharge education.

Key words : Heart transplant, discharge education, clinical outcome, nurse
lead, transplant coordinator, outpatient, rehospitalization,

electronic medical record (EMR)
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