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Development and Evaluation of an App-Based Self-Management Program for Exercise Practice of
Breast Cancer Survivors: A Non-Randomized Controlled Trial

Maeng, Suyoun'" - Yu, Jungok?

'Department of Nursing, Choonhae College of Health Sciences, Ulsan
“College of Nursing, Dong-A University, Busan, Korea

Purpose: This study aimed to develop an app-based self-management program based on the transtheoretical model (TTM) for breast can-
cer survivors' exercise practice, as well as to investigate the program’s effects on the stage of change for exercise, exercise self-efficacy,
exercise decisional balance, exercise amount, and body composition, Methods: This non-randomized controlled study included 52 partici-
pants (26 in each of the experimental and control groups, respectively). An app-based self-management program based on the TTM was
conducted with the experimental group for a 12-week period. The program comprised three components: individual coaching for each
stage of change for exercise based on TTM, amount of exercise and body composition monitoring, and online self-help meetings. Results:
Compared with the control group, the experimental group had significantly higher stages of change for exercise (p < .001), exercise
self-efficacy (p < .001), exercise decisional balance (p = .002), exercise amount (p < .001), and body composition (body weight [p = .006],
body mass index [p = .005], and body fat percentage [p = .010]) immediately and four weeks after the intervention, Conclusion: An app-
based self-management program based on the TTM improves exercise behaviors in breast cancer survivors and provides physical benefits,
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Figure 1. Flow diagram of participant allocation, follow-up and analysis.
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Table 1. Contents of an App-based Self-management Program for Breast Cancer Survivors' Exercise Practice

Stages of
: Interventional goal Strategies Content themes Functions
change
PC Increase the need  ® Consciousness raising e Effects of exercise practice on health ® Stage-based individualized

and awareness of ~® Dramatic relief
exercise practice
® |ncrease the pros
® Increase self-efficacy

® Negative effects of lack of exercise
® Environmental reevaluation ® Benefits gained by exercise practice

coaching (weekly) text
messages, phone coaching

® Provision of online self-
help group (daily)

C Overcome e Self-reevaluation

the barrier ® Increase the pros
and increase ® |ncrease self-efficacy
confidence to

exercise

® Provide information on the benefits of exercise

e |dentify factors hindering exercise practice and
plan measures to overcome them

® Check the degree of exercise practice and
gradually increase exercise to performing

® Stage-based individualized
coaching (weekly) text
messages, phone coaching

® Exercise and body
composition monitoring

e Self-liberation
® Remember the pros

P Specific plans and
implementation

® Provide information on exercise recommendations
e Set specific exercise plans and goals

(daily)
® Provision of online self-
help group (daily)

of exercise ® Increase self-efficacy ® Implement and maintain exercise monitoring
® Re-acknowledge the benefits of exercise
e Strengthen the will to exercise
® Be aware of precautions before starting exercise
A Strengthen the e Reinforcement ® Provide information on exercise recommendations

® Evaluate exercise being practiced

® Continue exercising through a support relationship
® Provide methods to check implementation of the
exercise plan

will to exercise management
M Develop strategies @ Assisting with relationships e Self-reward for exercise
to prevent  Counter conditioning
recurrence e Stimulus control
of problem ® Managing of temptation
behaviors ® |ncrease the pros

® Increase self-efficacy

® Prevent burnout with encouragement to try
various exercises

® Remind specific purposes to exercise
® Avoid factors that trigger or provoke problem

behavior

® Develop strategies to prevent rebound to earlier

stepst

PC = Precontemplation; C = Contemplation; P = Preparation; A = Action; M = Maintenance.

*The theme is provided during the maintenance phase.
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ps

N

7. &2 e

ook

=
= o|YulR] WvHE =% BEAME A (two-way repeated mea- ) A

Table 2. Characteristics of Study Participants (V=52)
Exp. (n = 26) Cont. (n = 26)
Characteristics Categories tory? p-value
M + SD or n (%)
Age (yr) 46.77 £ 7.15 48.35 + 8.37 0.73 468
<39 3(11.5) 4(15.4)
40~49 15 (57.7) 8(30.8)
50~59 7(27.0) 12 (46.1)
> 60 1(3.8) 2(7.7)
Education < High school 4(15.4) 7 (26.9) 0.46 497
> College 22 (84.6) 19 (73.1)
Income (10,000 won) 545.77 + 224.24 483.85 + 265.00 -0.91 367
Marital status Married 22 (84.6) 23 (88.5) 0.00 >.999
Single 4(15.4) 3(11.5)
Menopausal status Premenopausal 11 (42.3) 7 (26.9) 0.77 .382
Postmenopausal 15 (57.7) 19 (73.1)
Clinical stage Stage | 13 (50.0) 10 (38.5) 0.75 .687
Stage Il 11 (42.3) 14 (53.8)
Stage IlI 2(7.7) 2(7.7)
Duration of breast cancer (yr) 327 +3.17 558 + 6.85 1.56 128
Stages of change for exercise
Precontemplation 1(3.8) 1(3.8) 0.78 941
Contemplation 1(3.8) 1(3.8)
Preparation 18 (69.3) 16 (61.6)
Action 2(7.7) 4 (15.4)
Maintenance 4(15.4) 4(15.4)
Self-Efficacy for Exercise 42.73 £ 19.85 40.85+17.91 0.36 721
Decisional balance for exercise
Benefit (pros) 20.85 + 3.43 21.54 £ 3.26 -0.75 459
Loss (cons) 13.19 £ 3.69 12.42 + 3.65 0.76 453
Differences 7.65 + 5.67 9.12 £ 5.09 -0.98 333
Amount of exercise
MET-min 550.42 + 495.18 569.62 + 537.95 -0.13 .894
Body composition
Weight (kg) 61.49 + 10.31 60.77 + 7.81 - 0.29 777
BMI (kg/m?) 23.92 +3.35 23.28 £ 2.74 0.76 453
Body fat percentage (%) 32.88 + 5.59 31.98 + 6.38 0.54 .589
Clinical stage = Breast cancer staging; Stage | = IA, 1B; Stage Il = IIA, IIB; Stage Ill = [lIA, 111B, IIIC.

BMI = Body mass index; Cont. = Control group; Exp. = Experimental group; M = Mean; MET-min = Metabolic Equivalent Task minute; SD =

Standard deviation.
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M ol EX AMEROR Aol Holoatg WYl B¢ AFE  p= 11002 7PE FETb] dLWF
oMo Agata ‘?i%%ﬂ "é.*of]*a—}‘:.i STk ARtolAl AR SEAIESZHW = 077, p = 002), SEINARZY o=
7t s AVRROLE, FOlE WS, 4, 229 AERY (W=08L p= 000), SESNEHRY 2oIW =082, p= 007)
of thshig)el ool i, ATEA olslol AHgaHA kol EEFW = 081, p = 006), AFW =040, p<.00D), AL
AT ER F AL /1SS AWE S Q=S WL F S(W =040, p<.00D, AXMEEW =048, p<00D)L 7H&
olo] Z¥H /MAPEE Ral712 a|F AYS Asigick o) FF5HA] ghol AHUuARFTS o] &3 JLHTF R AN
ARblAl AT =5 AL 7119 dlo] #E BEo] )& (Greenhouse—Geisser) & X115}
W AREX] Folrie o] 7Hsse, sid Aol ARt 5

-[o M
i
iR
i)
i
T
%1‘1
R
u)

Al ERHE QS AYsigich At A F 2 £ 38 DA
(FzH)e] %& S FA] ATAtlA e g RIS ‘=2 0] Frofgh APTT FoohA] e tiET Tl Al
o, AT Al2e doict £5o W3t BARLL Qx| & 7h| mE £E5HsttAY] xlol7t IS Ao|tfe] JHEAS S ¢

Ye{Fo] Olfﬂﬁr—} Aol Folsk BE tidAteAE &89 & Mg A3t F AT 2 FA A AN} 259 s Ergel
wio] AlgEiglon, izt 28 SHS uste] = tidt Fghe +5WsaA|(f = 2040, p < 00DZ F2J3H &}
29 Ay ¥ BAS v & A 9 Ui 4 71 7 ol A1 7 KX ATH(Table 3).
v Aptge] =230 Fefr)3E AlEsieict
2) M2 7+

o1 Aq} ‘=2 8] Frofgh Agitat Fofsia] e dix
ol w2 AP &S7e Rlol7t Q& Zeolcke] 7t
sl EAg A}, F AN Jde] gsEtge] tig F
APy} dizgte] gurs EA3 5HetaA, E5APIE (F=997 p < 001) felt ztol7t lo] A2 7Hde R|x]=
BARCZ folst  H(Table 4).

d
Ry
N =

e

>

g ol
32 rlo o

3) I3 7+
32 o] Foigh AETI Hofsia] &
Zroll e S ERLARRE Aol 9le
PR Gl AT YA AT BE ESe B AR P8 4aatgel ot Fre SEIAaREY of
o, Mauchly®] 794 225 EARZE SAW =091,  5(F =395, p = 029), £ESIANABZY £4(F = 3.95,

Table 3. Group Differences of Stage of Change Compared between the Control and the Experimental Groups (V=52)
_ Stages of Pre Post 1 Post 2
Time . Sources x p-value
change for exercise n (%)
Exp. (n = 26) Precontemplation 1(3.8) 0 (0.0) 0 (0.0) Time 26.45 <.001
Contemplation 1(3.8) 0 (0.0) 0 (0.0) Group 5.69 017
Preparation 18 (69.3) 0 (0.0) 1(3.9) TxG 20.40 <.001
Action 2(7.7) 21(80.8) 20 (76.9)
Maintenance 4(15.4) 5(19.2) 5(19.2)
Cont. (n = 26) Precontemplation 1(3.8) 0 (0.0 0(0.0)
Contemplation 1(3.8) 2(7.7) 2(7.7)
Preparation 16 (61.6) 1 (42.3) 8 (30.8)
Action 4(15.4) 11 (42.3) 15 (57.7)
Maintenance 4 (15.4) 2(7.7) 1(3.8)
Exp. = Experimental group; Cont. = Control group; Pre = Before intervention; Post 1 = Right after intervention ended; Post 2 = 4 weeks after

intervention ended; T x G = Time x group.
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Table 4. Group Differences of Primary Outcomes Compared between the Control and the Experimental Groups NV =52)
Exp. (n = 26) Cont. (n = 26)

Time Sources Fort p-value

Self-Efficacy for Exercise
Pre 42.73 £ 19.85 40.85 + 17.91 Time 16.12 <.001
Post 1 59.08 + 16.46 43.58 + 17.28 Group 10.47 .002
Post 2 64.58 + 15.77 43.15+ 15.38 TxG 9.97 <.001
Post 1-pre 16.35+ 15.17 2.73 £19.10 -285 .007
Post 2-pre 21.85+ 17.62 2.31 £ 19.60 -3.78 <.001
Dicisional banlance for exercise - benefit (pros)
Pre 20.85 + 3.43 21.54 + 3.26 Time 16.44 <.001
Post 1 22.73 £ 2.34 22.42 + 2.66 Group 0.21 .646
Post 2 23.77 £ 1.88 22.50 + 2.44 TxG 3.95 .029
Post 1-pre 1.88 + 2.67 0.88 £ 2.29 -1.45 .154
Post 2-pre 2.92 +3.08 0.96 + 2.84 - 239 .021
Dicisional banlance for exercise - loss (cons)
Pre 13.19 + 3.69 12.42 + 3.65 Time 7.56 .001
Post 1 11.62 £ 3.03 11.85 + 3.25 Group 0.09 761
Post 2 10.85 + 2.60 12.12 £ 3.10 TxG 3.95 .026
Post 1-pre -1.58+273 -0.58+2.83 1.30 .201
Post 2-pre -235%3.01 -0.31+2.62 2.61 .012
Dicisional banlance for exercise - differences
Pre 7.65 £ 5.67 9.12 £ 5.09 Time 21.39 <.001
Post 1 11.12 £ 4.30 10.58 * 4.45 Group 0.23 .636
Post 2 12.92 £ 3.47 10.38 + 4.42 TxG 7.38 .002
Post 1-pre 3.46 £ 4.41 1.46 £ 3.42 -1.83 074
Post 2-pre 5.27 £ 4.45 127 £ 413 -3.36 .002
Amount of exercise
Pre 550.42 + 495.18 569.62 + 537.95 Time 25.28 <.001
Post 1 1869.63 £ 1329.06 746.58 £ 566.95 Group 16.62 <.001
Post 2 2108.62 + 1473.39 731.96 + 463.28 TxG 15.98 <.001
Post 1-pre 1319.21 £ 1429.18 176.96 + 473.06 -3.87 .001
Post 2-pre 1558.19 £ 1602.72 162.35 + 484.98 -4.25 <.001
Body composition - body weight
Pre 61.49 = 10.31 60.77 + 7.81 Time 36.76 <.001
Post 1 59.65 + 10.07 60.00 + 7.89 Group 0.00 953
Post 2 59.01 £ 9.60 59.83 + 7.90 TxG 7.16 .006
Post 1-pre -1.84+1.73 -0.77 £ 1.48 2.40 .020
Post 2-pre -248+193 -094 +1.87 293 .005
Body composition - BMI
Pre 23.92 +3.35 23.28 + 2.74 Time 35.15 <.001
Post 1 23.20 + 3.25 23.00 + 2.79 Group 0.12 729
Post 2 22.95 + 3.08 2293 +2.77 TxG 7.61 .005
Post 1-pre -0.72 £ 0.69 -0.28 +£0.58 2.47 .017
Post 2-pre -097+0.74 -035+0.74 3.03 .004
Body composition - body fat percentage
Pre 32.88 £ 5.59 31.98 + 6.38 Time 12.67 <.001
Post 1 30.68 + 6.30 31.43 +£5.85 Group 0.05 .827
Post 2 30.42 £ 6.13 31.64 £ 5.78 TxG 6.16 .010
Post 1-pre -220+2.14 -0.54 +3.38 2.12 .040
Post 2-pre -246+217 -034+276 3.08 .003

Pre = Before intervention; Post 1 = Right after intervention ended; Post 2 = 4 weeks after intervention ended; Exp. = Experimental group; Cont. =

Control group; SD = Standard deviation; BMI = Body mass index; T x G = Time x group.
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