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Table 1. Review of Transition Programs for Adolescents with Congenital Heart Disease

Author

(Year) Nation Intervention Participants Evaluation F/U period Delivery methods Design Setting Intervention aim Results
+
= CHD Knowledge Tailored education Pain and anxiety
Multidisciplin = EQ-5D Health guided a structured To assess the
ary Questionnaire clinical pathway, impact of a +Knowledge
Flocco §tandardi_zed ] I224 -(\E/iqu\a}I Aag;ilogue scale L] lBaseline ((educagonal package Quasi- trarljsi}ion clinic
interventions adolescents - = 1 year e.g., flyers, . . model on . . .
(;toalllé) Italy based on a aged 11-18 = Satisfaction with Life booklets, and face- expger)lsrir;;]ntal Outpatient adolescent CHD ¥Life satisfaction
CHD-specific with CHD Scale Child version to-face discussions), patients’ health -
transition (SWLS-C) discussions with a perception +Perception of health
clinic model = Linear Analog Scale peer counselor and a outcomes status
= for QOL (LAS-QOL) coordinator . .
+Quality of life
Patients >11 +Lost to follow-up rate
Trar_si_tion years ds_een_ in |, Lost to follow-up rate . ; " -Ii—10 (_jetermimfe E)at Ieazt ?1 months
clinic a pediatric . o ; - ocused teaching - - the impact of an eyond the
Gaydos intervention outpatient Trapsnt!on Rea_dmess Minimum with frequent and Retrospective Pedla_tnc institutional recommended follow-
etal. USA lan-Do- CHD clinic | " Pediatric Quality of 6-month evelical impact case—control cardiac CHD up time)
(2020) (Plan-Do ~ _ Life Inventory 3.0 interval Y P study clinic L - P
Study-Act (E=53, C=54) Cardiac Module assessments transition clinic
mOdel) (median age intervention =Transition Readiness
18.0)
Patients aged | _ Dates of last pediatric +Months between last
16-25 with and first adultpclinic To describe pediatric clinic visit
moderate to abpointments and changes in and first adult clinic
Healthcare severe CHD rgfommended length of Quasi- functional status +Lapse in care
Hergenroeder transition vx_/h_o time to follow-up in the EMR_-!Jased . experimental Pedia_tric gfter . -
etal. (2017) USA (HCT) transitioned adult clinic - transition planning design cardiac implementinga | +Difference between
' planning from the « New York Heart tool (TPT) clinic healthcare months recommended
program pediatric to Association Functional transition and actual first adult
Cthe adlglt_ Classification of Heart planning appointment
(E:}—::-?’ (E:I:é%) Failure (NYHAFS) program +NYHAFS
3 . 1 s e
16 ':Ix_i -";. - 1!. '.--:i .'..I
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Table 1. Continued

,(O\Yu(teg?)r Nation Intervention Participants Evaluation F/U period Delivery methods Design Setting Intervention aim Results
Congenital To determine +Self-management
Youth aged .
Heart 15-17 years _ the |mpa_ct of TRAQ score
Adolescents . - . . Quietroom | a transition
Mackie Participating with moderate | = Transition Readiness * Baseline Nurse-led one-on- within intervention
etal. Canada | in Transition or complex Assessment = 1 month one teaching session Clinical trial walking on improving =Self-advocacy
- CHD or Questionnaire (TRAQ) = 6 months . TRAQ score
(2014) Evaluation . (1 hour) distance to | knowledge
cardiomyo- = MyHeart score L
Research pathy clinic and self-
(CHS'?LZ;ER) (E=24, C=26) rs'rlw(?ﬂ:gement +MyHeart score
= Excess time between Two nurse-led +Excess time between
121 pediatric and adult CHD individualized |Tn(1) ea:/c":lg?? the pediatric and adult
adolescents care = Baseline sessions (1 hour Cluster nufse-led CHD care
Mackie CHAPTER 2 aged 16-17 = MyHeart score = 1 month each) with the randomized Two transition
etal. Canada years with = Transition readiness = 6 months MyHealth passport, outpatient | . . +Disease knowledge
study - controlled " intervention on
(2018) moderate or assessment = 12 months videos, role play, trial clinics lanses between
complex CHD | questionnaire (TRAQ) = 18 months | booklet, website, pses L +Self-management
— - ST pediatric and
(E=58, C=63) | = Williams’ self- and text messages or adult care _
management scale e-mails =Self-advocacy
To evaluate the
60 voun impact of a . .
adolZscengts Individualized novel nurse-led | +Transition readiness
- - . . Cluster transition
Mackie CHAPTER 3 aged 13f14 TRANSITION-Q Baseline session (1 hour) with randomized Ong intervention
etal. Canada years with score = 1 month the MyHealth outpatient
study - controlled - program
(2022) moderate or | = MyHeart score = 6 months passport, videos, and - clinics -
complex CHD a booklet trial (focusing on
(E=30, C=30) CHD education | +CHD knowledge
s and self-
management)

C=control group; CHD=congenital heart disease; E=experimental group; F/U=follow up.

+Significant improvement in the desired direction compared with control/pre-assessment; =No significant difference between intervention and the control group or no

significant change from pre-to post-assessment.
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Table 2. Review of Health-related Programs for Adolescents with Congenital Heart Disease

Author

Intervention

(Year) Nation (duration) Participants Evaluation F/U period Delivery methods Design Setting Results
=PeakVo,
: : : Workload and
Standardized Patients with - FVVork
aerobic tetralogy of | = Cardiopulmonary . . Multicenter . ventilation (peakVE)
Duppen . . - = Baseline Three 1-hour exercise prospective Five
exercise Fallot or Fontan | exercise testing : . h +Peak oxygen uptake
etal. Netherlands - . . - = 12 weeks | sessions per week, randomized cardiology :
(2015) training circulation aged | * Cardiac MRI heart rate monitor controlled centers (ToF patients)
program 10-25 years = Actigraph GT3X - —
trial =Stroke volume
(12 weeks) (E=56, C=37) -
=Moderate-to-vigorous
activity
Adolescents « Leuven Knowledae Verbal education, a Descriptive,
Goossens Structured and adults with - - g computerized intake Cross-
. A . Questionnaire for h . . +Total knowledge
etal. Belgium patient CHD (median Congenital Heart - form/checklist sectional Outpatient score
(2014) education age 27.5) Dise%se (15-30 min each) study
(E=226, C=91)
» CHD-PAL: Eight 30- ='\"¥F’g\| A
Videoconfere | 60 adolescents min videoconferencing gngageeds?ﬁn:szzvmc:n
Jackson nce-delivered | with moderate | = Questionnaire « Baseline | Sessions over 20 weeks of MVPA at
etal physical and complex * ActiGraph = 22 weeks with an interventionist Randomized Videocon- baseline)
(2021') USA activity congenital heart | (WGT3X-BT) + Fitbit + exercise Clinical Trial ference
lifestyle defects aged = VOypeak Measured by prescription (with =Sedentary behavior
intervention 15-18 years exercise stress test coaches’ supervision) y
(22 weeks) (E=31, E;=29) . Comparator: _Fltt_blt + =Cardiorespiratory
exercise prescription fitness (VOseat)
Moderate Ah . =HRQOL (child
/high intensity Ome exercise report)
. S . routine using a DVD
Jacobsen home-based 14 children = Pediatric Quality of . One-group +Overall HRQOL
- ) . = Baseline or paper handout and 3 A d
etal. cardiac with Fontan Life Inventory P pretest— physical, school, and
USA X . . = 12 weeks formalized in-person Home ’ )
(2016) physical circulation aged | = 20-meter Shuttle . . posttest h ial function
ivi exercise sessions, . . psychosocial functio
parCot;\'/’lat% 8-12 years Test Run Fitbit Flex ACtIVIty deS|gn (pllot) (parent proxy_report)
(12 weeks) Manitor +Exercise capacity

20



Table 2. Continued

'(A\L(j;l;?)r Nation I?éiryai?;:gn Participants Evaluation F/U period Delivery methods Design Setting Results
. - . =Maximal oxygen
Tailored eHealth 158 adolescents = Cardiorespiratory .
encouragement of | with no physical exercise test gguT;;?igr]: grr]zui)sbr?]siﬁdo?ealth uptake (VO )
Klausen physical activity activity = ActiGraph individual counselin Institute of =Physical activity
etal. Denmark (Pediatric restrictions after | = Health Behavior of = Baseline tailored interactive tg’(ts Randomized Sports
(2016) Rehabilitation for | repair of complex School-aged Children = 1 year ersonal exercise Ianni’n clinical trial Medicine _
Vanguard in CHD aged 13-16 Survey fool internet mobF;Ie g and eHealth | = MVPA
Lifeskills trial) years = Pediatric Quality of a I’ication ’ —Health-related
(52 weeks) (E=81, C=77) Life Inventory PP e
quality
= 20-meter shuttle test +Exercise capacity
run
! : = Pediatric Quality of =Functioning and
Ho:r(:ﬁ bg:(regi;/cear 25 patients with Life Inventory and the Four face-to-face education overall quality of
Kroll rehagbili tation CHD between the Pediatric Cardiology « Baseline sessions, activity monitor One-group Outpatient life (patient
ctal USA roaram that ages of 7 and 24 Quality of Life .6-12 (Garmin VivoFit2), physical pretest— (for meet report)
(2021') inpclu%e four in- years who were Inventory months activity p_rescription, _ posttest muI_tipIe +Treatment
. referred = Piers’ Harris mentorship (from an exercise design providers) o
person visits . s . - specific subscale
(12 months) Children’s Self- physiology major) -
Concept Scale +Cardiac-related
= Child behavior quality of life
checklist +Self-concept
Structured 115 adolescents Individual meetings and/or Descriotive
Ladouceur education program d dqul » Specific knowled group sessions with a puve, diatri Ith
etal. France developed at the an y_o;: ng:Du ts pecific knowledge - structured questionnaire cross- | Pediatric +kHea} d
(2017) center (Evzlztz %_93) questionnaire (flyers, brochure called the se:ttllgna center nowledge
sessions e ealth Passport, video game
3 sessi Health P. d y
. - = Baseline One-day program for a group Nonequival- +Resilience
. Adolescents with | = Resilience scale o :
Lee etal Korea i;ef(;c:r:f:n t complex CHD = Pediatric Cardiac Ar\gter;me \rlgll?rzl())( ds;:s?;;réliggture, ent fgStrOI Adult heart
(2017) P aged 14-22 years Quality of Life prog ' S group clinic
program (E=25, C=31) Inventory (PCQLI) = 6 months | program, communicating pretest—
' with healthcare providers) posttest study =Quality of life
21 2] .
£y - o



Table 2. Continued

Author - Intervention At " - . . .
(Year) Nation (duration) Participants Evaluation F/U period Delivery methods Design Setting Results
mHealth-tailored
- - 143 = Leuven Knowledge - .
Li _Physical activity participants Questionnaire for . Health Promotion Cloud and Parallel-group | Pediatric | —Disease knowledge
in intervention (Care o - = Baseline gameplay on interactive ;
. - with simple Congenital Heart . randomized and adult
etal. Taiwan & Organize Our - = 6 months platforms (health promotion Il
(2021) Lifestyle, COOL) and moderate Disease . = 1 year message, quiz, Q&A), COOL contro ed CHD ; i
(E=49 =47 CHDaged | = International Physical Passoort ' trial outpatient | =Physical activity
- s 471)_ ' 15-24 years Activity Questionnaire P intensity
36 = Readiness to Change
Motivational adolescents questionnaire Combination of an in-person =Self-efficacy or
McKillo, interviewing with prior  Self-Efficacy Scale and telephone commugication Pilot Pediatric stage of change
P intervention th prior for Physical Activity = Baseline - P - randomized -
etal. Canada - 18, E,=18 surgical repair | _", . h .3 h (biweekly sessions) lled cardiology
(2018) (EIZl ' Eli_l ) of CHD of ﬁctlgbr_apF_ T months contr_ol € clinic
(12 weeks) any type aged | - A eecg?atlr?c (lgtgle_ss est tria —MVPA
13-17 years Inventory (PedsQL)
70 patients =Health-related
) : aged 10-18 | = FITNESSGRAM Exercise sessions in the : hvsical fithess
Meyer E Health exercise years with = KINDL self-report = Baseline exercise platform, including a Randomized . Py
etal. Germany intervention - ; ) - Controlled Outpatient
moderate or questionnaire = 24 weeks video (3 times per week for 20 -
(2021) (24 weeks) complex CHD minutes) Trial =Health-related
Severity quality of life
L] Hqspitaltgr(t)]ugilt_:aiping . +Oxygen
sessions at rehabilitation site consumption
Home-and 17 - .
hospital-based adolescents Cardiopulmonary (2 times per week) e Two-group i
Sutherland . S . exercise testing . = Home training program: (first Outpatient +Peak oxygen pulse
. exercise training | with a Fontan S . = Baseline S . pretest— -
etal. Australia program circulation = Pediatric Quality of « 8 weeks session in the hospital, and posttest (6 hospital),
(2018) (E=11, E1.6) aged 12-19 | Life40 p;l%?]r:scsoegsmfegf'x:;;'y(‘)’r”gh design home +Total quality of life
(8 weeks) years P P ). scale and

home visit by a physiotherapist

psychosocial health

C=control group; CHD=congenital heart disease; E=experimental group; Exz=comparison group; F/U=follow up; MVPA=Moderate to vigorous-intensity physical activity.
+Significant improvement in the desired direction compared with the control/pre-assessment; =No significant difference between the intervention and control groups or no
significant change from pre-to post-assessment.
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V. 95 34

2 ATE AEA weAANE 28 ADDIE 2¥& 7|He R A}
4319tk ADDIE R332 FX4(Analysis), A7 (Design), i
(Development), 3 (Implementation), 37} (Evaluation) &A1& <2Jv]
st WS 2RI e 98 HS5E Edoltk(Allen, 2006). ot

o] }AHE F3t] NS ARt (Figure 2).

Analysis - Analysis of the needs assessment of a health management

- Analysis of previous studies and website data

v v

- Learning objectives

Design - Selection of the program contents
- Scheduling the program session

- Selection of instructional strategies

v v

- Learning resources (PowerPoint, video, call, Facebook,

Development health diary)
- Validation (Expert validity by 5 experts)

- Pilot test to 2 adolescents with congenital heart disease

v v

Small group online lecture & discussion, individual

Implementation | coaching, health information via Facebook, health diary and

dietary feedback

v v

- Self-Efficacy, Health Behavior, Quality of Life

Evaluation - Program Satisfaction

Figure 2. Program development process
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Table 3. Results of the Needs Assessment of a Health Management Program

for Adolescents with Severe Congenital Heart Disease

(Multiple Answers Possible) (N=9)

Topic n(%)

Contents  Education on disease knowledge and complications 7 (78%)
Mental health program, including self-esteem and 5 (56%)
depression

Appropriate exercise guidance and weight management 4 (44%)

Healthy eating habits 3 (33%)
Career and vocational information 3 (33%)
Delivery  Camp for youth with the same disease 5 (56%)
methods  Program using a smartphone app 5 (56%)
Health education from medical personnel 4 (44%)
Mentoring by adult congenital heart disease patients 4 (44%)
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Table 4. The Contents of the Final Online Health Management Program
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Table 5. Research Design of this Study

Group Pre-test Intervention Post-test Follow up
Experimental E; X E, E;s
Control G C G

E=Experimental group; C=Control group; X=Online health management program for
adolescents with complex congenital heart disease
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Folgo]l Axz A HFE LA AAEAT. 4532 22

5 ok A2 149oldv (2etE 3.45%) (Figure 3).

Recruited from one hospital and online community (N=29)

Enrollment —| Excluded (n=0)
\4
l \4
Allocated to the intervention Allocation Allocated to the control group
group: pre-test (n=15) . pre-test (n=14)
A\ 4 v
Intervention group: Online Control group: Usual care
group education, 1:1
telecoaching, dietary feedback,
health information via SNS
Immediately after program v l
Post-test (n=15) Post-test (n=14)
After 4 weeks v l
Follow-up (n=15) Follow-up Follow-up (n=14)
Drop-out (n=1, 3.45%) Drop-out (n=0)

A

Poor program
attendance: n=1

A4 A
Analysis (n=14) Analysis Analysis (n=14)

Figure 3. Intervention flow diagram
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Table 6. Homogeneity Test of the Adolescents’ General Characteristics

between the Two Groups at Baseline

Exp. (n=14) Con. (n=14)

Characteristics ~ Categories n (%) or n (%) or t/y? p
M(SD) M(SD)
Age (years) 15.43 15.14 -0.37 718
(1.95) (2.18)
Gender Male 8(57.1) 8(57.1) <0.001 >.999
Female 6(42.9) 6(42.9)
Grade ' Middle school ~ 6(42.9) 9(64.3)
High school 6(42.9) 1(7.1) 4.65 .099
Others 2(14.3) 4(28.6)
BMI category T Underweight 3(21.4) 0
Normal weight  6(42.9) 9(64.3) 3.80 .368
Overweight 1(7.1) 2(14.3)
Obesity 4(28.6) 3(21.4)
Religion Yes 7(50.0) 8(57.1) 0.14 705
No 7(50.0) 6(42.9)
Socioeconomic High 4(28.6) 2(14.3)
status T Middle 8(57.1) 12(85.7) 3.06 259
Low 2(14.3) 0

Con.=Control group; Exp.=Experimental group; SD=Standard deviation.
fFisher’s exact test.
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Table 7. Homogeneity Test of Disease-related Characteristics between the

Two Groups at Baseline

Exp. (n=14) Con. (n=14)
Characteristics Categories n (%) or n (%) or t/y? p
M(SD) M(SD)
Heart Medications  Yes 7(50.0) 9(64.3) 0.58 445
No 7(50.0) 5(35.7)
Number of 1 6(42.9) 3(21.4)
operation 2 4(28.6) 4(28.6) 1.93 .642
3 3(21.4) 5(35.7)
4 1(7.1) 2(14.3)
Complications Yes 3(21.4) 1(7.1) 1.17 .596
No 11(78.6) 13(92.9)
Illness perception T Mild 1(7.1) 2(14.3)
Moderate 1(7.1) 4(28.6) 3.93 260
Severe 2(14.3) 3(21.4)
Unknown 10(71.4) 5(35.7)
Con.=Control group; Exp.=Experimental group; SD=Standard deviation.
TFisher’s exact test.
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Table 8. Homogeneity Test of the Continuous Outcome Variables

Exp. (n=14)  Con. (n=14)
Variables Mean+SD Mean+SD t/z p
Health Total score 85.57+16.48 86.71+15.06  0.19 .850
self Exercise 28.93+6.18 30.29+5.17  0.63 534
-efficacy Illness 14.50+3.37 14.43£2.93  -0.06 953
Emotion 10.50+3.46 11.5742.65 0.92 366
Nutrition 9.00+2.60 8.14+2.54  -0.88 .386
Stress 11.00£2.75 11.57£2.28  0.60  .554
Health practice 11.64+2.06 10.71£1.82  -1.27 217
Physical ~ Average daily steps 8139.51 9526.38 1.82 .081
activity  (steps/day) § +£1646.05 +2200.55
Weekdays 8743.95 9955.23 1.31 202
+2257.48 +2445.16
Weekend 7125.08 8883.85 1.45 161
+2590.76 +3541.46
Sedentary behavior (hours/day)
Weekdays study time 6.73+3.44 6.63+3.83  -0.08 939
Weekend study time 4.51£2.76 4.04£3.24 041 .683
Weekdays leisure time 4.37£2.60 4.57£2.06 -0.65 S17
Weekend leisure time 5.68+3.17 5.754€2.26 0.07 .946
Sedentary behavior 764.25 750.03  -0.44 .662
(min/day) +78.93 +84.98
Weekdays 752.10 737.36  -0.38 .706
+101.48 +95.00
Weekend * 782.04 769.04 090  .369
+120.62 +107.21
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Table 8. Continued

Exp. (n=14) Con. (n=14)

Variables Mean+SD Mean+SD t/z p

Physical MVPA (min/day) 69.38420.46 81.35433.97 1.09 287

activity Weekdays 76.15+24.32 82.92+27.79  0.66 515

Weekend 58.62+29.21 79.00£55.39  1.17 252

Sleep Total sleep time 352.77460.82  368.77£59.40 0.69  .496
behavior (min/day) ®

Weekdays 351.83+58.86  375.23£71.71 0.93 .36l

Weekend 354.21+£72.59  359.08+85.41 0.16 .874

Health-related  Total score * 79.58+14.11 77.86£16.56  0.30 .765

quality of life Disease impact 40.07+6.83 38.50+8.94 -0.52  .605

Psychosocial impact 39.51+£8.00 39.36+8.22 -0.05 .962

Con.=Control group; Exp.=Experimental group; MVPA=moderate to vigorous intensity

physical activity; SD=Standard deviation.

fMann-Whitney U test; $Outcome variables measured by actigraph.
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Table 9. Homogeneity Test of the Categorical Outcome Variables

Exp. Con.
Variables Categories (n=14)  (n=14) a P
n(%) n(%)
Physical Moderate- 0 9(64.3) 5(35.7)
activity intensity 1 time 1(7.1) 3(21.4)
(times/wk) 2 times 2(143)  4(28.6) 4.04 451
3 times 0 1(7.1)
4 times 2(14.3) 1(7.1)
Vigorous- 0 6(42.9) 4(28.6)
intensity 1 time 3(21.4) 4(28.6)
(times/wk) T 2 times 4(28.6)  5(35.7) 2.62 834
4 times 1(7.1) 0
>5 times 0 1(7.1)
Muscle- 0 11(78.6) 9(64.3)
strengthening 1 time 1(7.1) 2(14.3)
(times/wk) T 2 times 0 2(14.3) 4.30 313
3 times 2(14.3) 0
4 times 0 1(7.1)
Eating Fast food 0 2(14.3) 3(21.4)
behavior consumption  1-2 times 11(78.6) 9(64.3) 0.88 124
(times/wk) T 3-4 times 1(7.1)  2(14.3)
Convenience 0 1(7.1) 2(14.3)
food 1-2 times 4(28.6) 8(57.1)
consumption  3-4 times 8(57.1) 3(21.4) 5.74 167
(times/wk) T~ 5.6 times 1(7.1) 0
7 times 0 1(7.1)

Con.=Control group; Exp.=Experimental group; SD=Standard deviation; wk.=week.

TFisher’s exact test.
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Table 10. Comparison of the Complex CHD Adolescents’ Health Self-

efficacy between the Two Groups

Pre Post
Variable ~ Group Source o2 p Post-Hoc

Exp. 8557 9593 96.79

(n=14) 424 308 364 G 1.67 .197 Post, F/U> Pre

Health self-
efficacy Con. 86.71 86.29 86.86 T 10.48 .005 (p=.001,

GxT 11.42 .003 004)
(n=14) +3.88 328  +3.56 P~

Con.=Control group; Exp.=Experimental group; F/U=Follow up; G=Group; M=Mean; SE=
Standard error; T=Time.

p=.004

p=.001
98 I
95.93 e 96.79

96

94

92

20

88
85.57
-

86 8

84

82
Pre-test Post-test Follow up

@ Exp. =% = Con.

Figure 4. Changes in the complex CHD adolescents’ health self-efficacy
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Table 11. Comparison of the Complex CHD Adolescents’ Average Daily

Steps between the Two Groups

Pre Post
Variable  Group Source o7 p  Post-Hoc

Exp. 8209.27 901545 10084.78

Average (n=14) +441.93 +£812.02 £530.62 G 0.06 .801 F/U>Pre

daily steps T 1.80 .406 _
(steps/day) Con. 9419.35 8626.08 8668.13 GxT 895 011 (p=.003)

(n=14) +582.03 +547.71 +£739.98

Con.=Control group; Exp.=Experimental group; F/U=Follow up; G=Group; M=Mean; SE=
Standard error; T=Time.

p=.003
10500
10084.78
10000
9500 9419.35
o
-
\»\ -
9000 Sso
" a626.08 8668.13
\.____-—-——-.
8500
8209.27
8000
Pre-test Post-test Follow up

e Eyp. = @ = Con.

Figure 5. Changes in the complex CHD adolescents’ average daily steps
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Table 12. Comparison of the Complex CHD Adolescents’ Weekday

Sedentary Behavior between the Two Groups Measured by Actigraphy

Pre Post FOLIJISW
Variable  Group Source 2 p Post-Hoc
MiSE M+SE  M#SE
Exp.  751.94 70442  658.87
Weekdays 14y 42668 +23.97 2327 G 166 .197 F/U> Pre
sedentary T 360 .166
l(ﬁi/v&zr) Con. 73130 74424 74391 o as o (=013)
Y (n=14) 2549 2499  £26.40

Con.=Control group; Exp.=Experimental group; F/U=Follow up; G=Group; M=Mean; SE=
Standard error; T=Time.
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750

730

710

690

670

650

p=.013

Pre-test

744.24

Post-test

=@==Fxp. =@®= Con.

743.91

e L e L L LY )

658.87

Follow up

Figure 6. Changes in the complex CHD adolescents’ weekday sedentary

behavior
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Table 13. Comparison of the Complex CHD Adolescents’ Weekend Leisure

Time Sedentary Behavior Measured by Questionnaires

Pre Post FOLIJISW
Variable Group Source p
M+SE M+SE M+SE
Weekend Exp. 5.68 4.64 5.09
leisure time (n=14) +0.82 +0.63 +0.61 G 1.23 .268
sedentary T 1.04 .593
behavior Con. 5.75 6.94 5.61 GxT 6.70 035
(hours/day) (n=14) +0.58 +0.87 +0.92

Con.=Control group; Exp.=Experimental group; G=Group; M=Mean; SE= Standard

error; T=Time.

7.5
7.0
6.5
5.75
6.0
55
5.68
5.0
4.5

4.0
Pre-test

6.94

Post-test

e [XD.

5.61

5.09

Follow up

Con.

Figure 7. Changes in the complex CHD adolescents’ weekend leisure

time sedentary behavior
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Table 14. Comparison of the Complex CHD Adolescents’ Moderate to
Vigorous-Intensity Physical Activity (MVPA) between the Two Groups

Pre Post Follow
Up )

Variable  Group Source  y p Post-Hoc
MzSE  Mz+SE MzSE

Exp. 71.69 76.93 97.36

Average (n=14) £5.86 +8.77 +8.96 G 0.20 .655 F/U>Pre
MVPA per T 3.77 .152 _
day (min) Con. 79.38 74.71 73.93 GxT 724 027 (p=.011)

(n=14) 877 +1136 £11.95

Con.=Control group; Exp.=Experimental group; G=Group; M=Mean; SE= Standard error;
T=Time.

p=.011

100 97.36

95

20

85

80 -

73.93

----______‘

75 ad
74.71

70 71.69
Pre-test Post-test Follow up

e EXp. = @ = CoOn.

Figure 8. Changes in the complex CHD adolescents’ moderate to vigorous-

intensity physical activity (MVPA)
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Table 15. Comparison of the CHD Adolescents’ Consumption

of Convenience Food between the Two Groups

OR 95% ClI )4
Group 0.22 0.05-1.09 .064
pre-post 0.72 0.24-2.18 561
pre-follow up 0.72 0.39-1.34 .302
G x T (pre-post) 9.17 1.64 -51.26 .012
G x T (post-follow up) 1.39 0.74 -2.59 .302

Cl= Confidence interval; G=Group; OR= Odds ratio; T=Time.
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Table 16. Comparison of the Complex CHD Adolescents’ Total Sleep

Time between the Two Groups

Pre Post FOLIJISW
Variable Group Source o7 p
MtSE MzSE MzSE
Exp. 35277 363.58 354.82
Total sleep (n=14) =£15.66 +18.22 +£16.22 G 145 .288
time T 152 .468
(min/day) Con. 368.77 379.15 392091 GxT 136 507

(n=14) +15.83 +14.80 =16.46

Con.=Control group; Exp.=Experimental group; G=Group; M=Mean; SE=

Standard error; T=Time.
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Figure 9. Changes in the complex CHD adolescents’ total sleep time
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Table 17. Comparison of the CHD Adolescents’ Health-related Quality of

Life between the Two Groups

Pre Post FOLIJISW
Variable Group Source o2 p  Post-Hoc
MzSE M+SE M+SE
Health-related Exp. 79.58  87.15 86.96
quality of (n=14) +3.63 +3.11 +2.79 G 159 .207
. T 7.15 .028
life Con. 77.86 78.94 79.40 GxT 1335 188 -
(n=14) +426 +338 +3.81
Exp. 40.07 42.80 42.54
Disease n=14) +1.76 +1.89  £1.50 G 0.81 .368
. T 450 .105
impact Con. 38.50  40.18 39.97 GxT 027 873 -
(n=14)  +230 +1.84 4222
Exp. 39.51 44.35 44.42
Psychosocial ~ (n=14)  +2.06 =130  +1.39 G 255 .11 PostFU
impact C 39.36 38.76 39.43 T 802 018 >Pre
P on ' ' 2 GxT 870 .013 (p=.006)
(n=14)  £2.12  £1.66 +1.68

Con.=Control group; Exp.=Experimental group; F/U=Follow up; G=Group; M=Mean; SE=

Standard error; T=Time.
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Table 18. Physical Activity and Sleep Behavior Measured by Actigraphy
in the Complex CHD Adolescents by Grade

Variables Grade N Min. Max. Mean SD
Average daily Middle school 14 5,822 12,389 9,047  1,960.20
steps High school 7 6,698 10,684 8,579 1,344.89
(steps/day) Other 5 5,831 13,948 8,590  3,199.11
Average Middle school 14 629.80  920.60  753.44 91.73
Sedentary per High school 7 667.25 808.80  729.84 5791
day (min) Other 5 705.20  869.40  805.72 63.25

Middle school 14 25.80 134.20 76.11 28.69
Average MVPA High school 7 58.40 94.20 72.14 12.66
per day (min) Other 5 36.60 147.80 77.80 44.81
Middle school 14 44.53 65.64 53.68 6.31
% in Sedentary High school 7 49.64 56.93 53.06 2.81
Other 5 51.07 65.05 57.51 5.16
Middle school 14 1.82 9.42 5.42 2.04
% in MVPA High school 7 4.06 6.68 5.25 0.91
Other 5 2.74 10.70 5.55 3.25
Middle school 15 27520 45040  364.00 45.10
Total sleep time High school 7 23220 450.00  345.51 66.15
(min/day) Other 5 262.20  505.60  370.84 93.71

MVPA= moderate to vigorous intensity physical activity; SD=Standard deviation.
% in Sedentary, percent of time spent in Sedentary behavior; % in MVPA, percent of time

spent in MVPA.
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Table 19. Results of Program Satisfaction

(N=14)

Item M=SD

How much did the program help you improve your understanding ~ 4.50+0.52
of health management?

Did the program help you improve your health? 4.26+0.61
Are you satisfied with the program in general? 4.64+0.50
Would you recommend this program to other patients? 4.50+0.65
Did you have easy access to the online classes and Facebook? 3.86+1.23
M=mean, SD=standard deviation.
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% 4. The MEDLINE search strategy and term used

No. Search Statement Article (n)
1 exp Heart Defects, Congenital/ 164,244
2 (Heart Defects, Congenital or Defect, Congenital Heart or Abnormality, 18,386
Heart or Heart Abnormality or Congenital Heart Defect or Heart,
Malformation Of or Malformation Of Heart or Malformation Of Hearts or
Defects, Congenital Heart or Heart Abnormalities or Heart Defect,
Congenital or Congenital Heart Disease or Congenital Heart Diseases or
Disease, Congenital Heart or Heart Disease, Congenital or Congenital Heart
Defects).ti.
3 exp Adolescent/ 2176,613
4 (Adolescents or Adolescence or Teens or Teen or Teenagers or Teenager or 918,424
Youth or Youths or Adolescents, Female or Adolescent, Female or Female
Adolescent or Female Adolescents or Adolescents, Male or Adolescent,
Male or Male Adolescent or Male Adolescents or juvenile or minor or student
or school).ti,ab.
5 exp Transition to Adult Care/ 1,933
6 (Transition to Adult Care or transfer from Pediatric to Adult Care or Pediatric 576
Transition To Adult Care or Transferring to Adult Care or Transfer to Adult
Care).ti,ab.
7 lor2 166,488
8 3or4 2754,041
9 50r6 2,215
10 7and8and9 112
] O U &
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= 5. The MEDLINE search strategy and term used

No. Search Statement Article (n)
1 exp Heart Defects, Congenital/ 164,328
2 (Heart Defects, Congenital or Defect, Congenital Heart or Abnormality, 18,400

Heart or Heart Abnormality or Congenital Heart Defect or Heart,

Malformation Of or Malformation Of Heart or Malformation Of Hearts

or Defects, Congenital Heart or Heart Abnormalities or Heart Defect,

Congenital or Congenital Heart Disease or Congenital Heart Diseases or

Disease, Congenital Heart or Heart Disease, Congenital or Congenital

Heart Defects).ti.
3 exp Adolescent/ 2177,394
4 (Adolescents or Adolescence or Teens or Teen or Teenagers or Teenager 919,951

or Youth or Youths or Adolescents, Female or Adolescent, Female or

Female Adolescent or Female Adolescents or Adolescents, Male or

Adolescent, Male or Male Adolescent or Male Adolescents or juvenile

or minor or student or school).ti,ab.
5 exp Self Care/ or exp Self-Management/ 64,066
6 (Self Care or Self-Management).ti,ab. 42,339
7 exp Self Efficacy/ 23,231
8 Self Efficacy.ti,ab. 34,479
9 exp Health/ 415,967
10 Health.ti,ab. 2235,553
11 exp Education/ 875,234
12 (Education or Intervention* or Program* or Management or Strategy or 1480,384

Support or Counsel or Prevention or Trial or Clinical Trial).ti.
13 lor2 166,577
14 3or4 2755,971
15 Sor6 87,165
16 7or8 43,341
17 9orl0 2419,575
18 1lorl2 2136,414
19 15o0rl6orl17 2496,221
20 18 and 19 476,442
21 13 and 14 and 20 207
22 limit 21 to yr="2015 - 2022" 107
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Abstract

Effects of an online health
management program
for adolescents with complex
congenital heart disease during
their transition to adulthood

Hwang, Ji—Hye

Department of Nursing

The Graduate School

Seoul National University

Directed by Professor Chae, Sun—Mi, Ph.D., RN

With advances in diagnosis and treatment, the survival rate of
congenital heart disease (CHD) patients to adulthood has steadily
increased. Patients with complex CHD are prone to suffer from
complications later in life. To improve the quality of life and health of
adults with complex CHD, it is important for adolescents with
complex CHD to learn health knowledge and self —management skills
for their own health during the transition period to adulthood.

The purpose of this study was to develop an online health
management program for adolescents with complex CHD and to
evaluate its effects on self—efficacy, health behavior, and health—

related quality of life. Adolescents with complex CHD aged 12—19
120 H = TH
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years were recruited from June 2021 to January 2022 through one
hospital and one online community.

A randomized controlled trial design was used. Among the 28
adolescents, 14 were allocated to the experimental group and 14
were allocated to the control group. The intervention group received
an online health management program developed based on self—
efficacy theory. The contents of the intervention included disease
knowledge, lifestyle management (physical activity, eating behavior,
sleep behavior), as well as emotional and vocational domains for
managing the transition to adulthood. The program comprised 4
online group education sessions (60 minutes each), 1:1 telecoaching,
dietary diary feedback, and health information uploads via Facebook,
delivered over 4 weeks. The control group received only the usual
care. Data were collected from August 2021 to March 2022 using a
questionnaire and an ActiGraph accelerometer. Program satisfaction
was assessed after the intervention. The collected data were
analyzed using descriptive statistics, the chi—square test, Fisher's
exact test, the independent t—test, and generalized estimating
equations using SPSS version 25.

The average age of the participants was 15.29 years old, and 16
were male and 12 were female. The intervention group showed a
significant improvement in health self—efficacy (p=.003) and
psychosocial impact (p=.013). In the analysis of health behavior, the
intervention group showed significant increases in daily step counts
(p=.011) and moderate to vigorous—intensity physical activity

(MVPA) (p=.027), as well as decreased weekday sedentary
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behavior (p=.042), weekend leisure time sedentary behavior
(p=.035), and convenience food consumption (odds ratio [OR] 9.17,
95% confidence interval [CI] 1.64 to 51.26). However, sleep
behavior (p=.507) was not significantly different between groups.

In a content analysis of program satisfaction, more than half of
the participants answered that it was helpful to learn information
about how to keep their hearts healthy, and to plan and practice diet
and exercise themselves through the program.

The online health management program for adolescents with
complex CHD had significant effects on self—efficacy, health
behavior and psychosocial impact. This program can be usefully
applied in communities, and it can be used as a basis for education
and clinical trials related to the self—-management of adolescents with

complex CHD for a healthy transition to adulthood.

Keywords: Heart Defects, Congenital; Adolescents; Self—Efficacy;
Health Behavior; Self—Management; Transition to adulthood

Student Numper : 2016—30137
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