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2012; Tennant et al., 2015). EgF »=Q1& JO 2 3h= o|dA =
Ao dist AAA T FANNE AE, AE, BS5FE, A5 9=
A= Pl e ASFE A2 o]l wmRle] QIFYl AR
oldl sy #HHo| Autir Rk TH(Chang, Jang, et al., 2021).
AE ol #A-  fPrtolEe] Q= A% AR AFRAEdE xQlo]
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Watkins & Xie, 2014).
wQle YeR st AEY ARAR oldlsy FA Zzade

st AAZA Fd1Z A (Watkins & Xie, 2014) olA41+= 2003 F-H

mﬂ'

2013974 E3¥d 2399 =g B4, A dEgFo=w
& st<5 (collaborative learning) 2 83t (47} 3¥H, 4E3 A=
A& A7 4Ho| A ol AF=> BT HFEHL AUl st
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National Institute on Aging (NIA)oJA 7Ls wH ARE
AHg-aFth(Watkins & Xie, 2014). Pourrazavi % (2020)& Watkins 9}
Xie8] Aol © yolrt x=R1E o= shi= o]&Fef 7Iukst QIE
AZRR olsley FTA did AAZA EduFE FHsTh
2008FH 2020 4€7b+] SR 1299 ol Vb A
Ao A=  Bandura(1977)9 A7lasi ol&Eo] TP Ho]
gguom Watkins$} Xie(2014)2] A8 ml7IA R 9

A7 NIHS] NIAAA 7ist viwd-S AFE-sadth. 1 2le%= NIHS

<

o598t = A # (the National Library of Medicine)olA 7fgt
HAEut]o] EEadS #3454 NIH Senior HealtholA 7)akat

‘Training the Trainers Toolkit’® = &3t A% Qlglom A7}

Agsidn. AAY EdaE Ay, Arlaedol w919 dEM

MEolel= Aol GO  Watkinset Xie(2014)9] A2}
w2742 Norman¥}  Skinner (2006) 2] lily model®]y} Chan 3
Kaufman(2011) 8] 2d 3} 72 eHealth literacy frameworks g3+
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A ekl th (Pourrazavi et al., 2020).
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N3t (Chang, Yang, et al.,, 2021; Chang, Lee, et al.,, 2022).
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To1(20%), ¥ WS (main session) (65%F) 2 Qok(15F) o=
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II. o]&4 7|&

1. @79 o234 7IE

2o ATrelA RS mAxRS 93k HAYE A HEYA S
vt AFE RIS Bandura(1977, 1997)9 A7 &S
o] 2 (Figure 1)¥ Ryan¥ Sawin (2009, 2014)9¢] individual and
family self—management theory (IFSMT) (Figure 2)& 7|Wlo=®

TS, B Ao ol2x 7B gy b (Figure 3).

A7 &3S JRle]l FAvbE ZAE - Qe BES Yulshe Bo®E
Aol BFs FAsta 2 AAE TEFete Ao Fdst JFS
n) 2]+ @ olojt}(Bandura, 1977, 1997). AV|&54-S 43 Q1719

Ao ageoA QI e de"gol HW, AFHAE Y (performance
accomplishment), ©H&]3d¥ (vicarious  experience), ¢lo]#
A5 (verbal persuasion) ¥ 22, HAM# ~AH (physiological and

affective states)#tE 471x|19] AdS E& dAHTE HAHAFILS

Ato]l PP wALH, AEHAG Bk AV EFTl FHAA
FFe WAH R gAY FeaA dn AAHoE APAY

26 A = 1_l| ol



Performance
accomplishment

Vicarious
experiences )
N — Behavior/
( Performance
Verbal

persuasion

Physiological and
affective states

Figure 1. Bandura’s Self-Efficacy Theory (1977, 1997)

[FSMTeA &= 27138 = W2} (context), ¥4 (process),

A¥ (outcomes) 2] Al 7HA AHs Edbsles Byt o<l

[-‘_8{_'4

oz Aottt (Ryan & Sawin, 2009, 2014). A7jdels AHsd

o

Q<]l, =94 - AR @A, iR TrSRel SAY 22 fd el
Hooelozg FAHH W (context) AolA WA, 27|
7 (process)= &3l A7 ALt EAB|A MG, oyt
A7 2 e A so Aol ol=A dn AriHE FAE A

EE b wetelt Alwe el Adstel Al JFL

kel A7) 24 B9 T 4 ARA SUE ERE 5 v (Ryan &
Sawin, 2009, 2014). ¥ A7 °)|4= Ryan ¥ Sawin(2009, 2014)°]
AAgE IFSMTE vhg o= tidare] detat 27| dke] o] 7isish=
B AR e o = e o o B = e = B =1 = s P ) ST ) g D Bl =

A7 E57rel Fddth IFSMTe wety Bge 747 gxd dx

27 o A & T ¢



2l E 2 A] o}

(1977,

Al AAAE, dedd, o4

27138 A7 &

& 9] (proximal outcomes) 2}

olo]2 o]t}

AE A

19978 A7|Es4 o+

7¥ (process) ©]

2 A7 ddAES

HE, YA

oAM AR A7)

A2 A T ads]

g 2 g 2 A (context) &+

7k = o=

A7+ (distal outcomes) 2

—

A7a5o 2 Jd3ksleith. Bandura
Ao 4714
- AMAF AHE T2

247132

DHLE-HSMP

A=y

A A

Individual and Family Self-Management Theory

4 R 4 T l ﬁ

Context Process Proximal Distal

Risk and Pratective Factors The Setf-Management Pracess Outcomes QOutcomes
Condition-Specific Factors Knowledge & Beliefs Individual & Family Health Status
IndividualFamily perception of + Factual information Self-Management « Pravention,

+ Ci of & + Self-efficacy Behaviors attenuation,

+ Trajectory + Outcome expectancy

+ Condition stability & transitions
"‘, ical & Social Envi

+ Goal congruence

» Health care access
+ Transportation

+ Culture
» Social capital

lndlvldual & Family Factors
+ Developmental stages

+ Learning ability

+ Literacy

+ Family structure & functioning

+ Capacity to self-manage

Skills & Abilities
+ Goal Semng self-monitoring &
reflective thinking
+ Decision making, planning & action

+ Self-evaluation

+ Emotional control

Social Facilitation

+ Social influence

« Support (emational, instrumental or
Informational)

+ Negotiated collaboration

« Engagement in
activities/treatment
regimens

* Use of recommended
pharmacological
therapies

+ Symptom
management

Cost of Health Care
Services

stabilization, worsening
of the condition
Quality of Life
« Perceived
well-being
Cost of Health
|| ° Direct & indirect cost

t

T

Intervention: Individual/family centered interventions

Figure 2. Individual and Family Self-Management Theory (2014)
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Intervention

Digital Health Literacy Enhancing
Hypertension Self-Management
Program (DHLE-HSMP)

Performance
accomplishment

Vicarious
experiences

Context

Digital health literacy

Proximal outcomes

N\

Iy

Y

Process

> Self-efficacy of

Physiological and
affective states

[ Verbal persuasion ] [

hypertension self-
management

Self-management
behaviors

Distal outcomes

/

Figure 3. Conceptual Framework of the Study
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L oAg 4~ dHeA 21 189 A9y =29
ks
oA E o9 gerd 993 (Medical Research  Council,

MRC) el Al A|FgH MRC frameworkell wet txd X gy A 53

—

det Aridy zEIafs Jideelt. @ ed el eA =

=

BerAel =AE /sty H7Fsk= MRC frameworks 20009 2
A kst 21 (Campbell et al., 2000) 2006d 1z 44 (Craig et al.,

2008) o]lF 2021d 9= FHERAAFLTN A AR ARS
WA 3FA T} (Skivington et al., 2021). MRC framework< &3l =4
M 8l FrkE 9% 4719 9A (phase) 2 1) A MY Ee FA
A 9] (development or identification of the intervention), 2)
23] 7154 (feasibility), 3) E 7}F(evaluation), 4) A13) (implementation)
olFoix Ut} 7 AT 6714 :A 24 (W (context)

214

=
ad, 2RO ofE JE 8l 54, ol #ARe] o

ko

A=)
=

N
i

’

shel, A 4 W AAA 1y A 7F gy E oo sk vty WAE
dol7b7] Aol A el dig AP EZE I esk(Skivington et al.,
2021). ¥ AFelAE e FAVE AA ARl A8E
RNEA AHskE AIEAE ALt MRC frameworke FA /i,

AH| AL, F7bdA ] wel gAE A gEEA] F31 ndyg 28
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1) A /N2 (development of the intervention)

A Y GAs AyAT

T

5 A4 s}l

T

A QM oS 93k tlA Y A glE A

2ol eolx ZAel A%

TEM

ygoz FAEe] At (Chang et al., 2021; Manafd & Wong, 2013;

Watkins & Xie, 2014). 2022d tXd ARAX AejzAbe] Hag

w019 AREE RBHELS 84.2%, AVEES E3 QEY o] g5
83.6%T= HE& 1EE W AvlEES 83 w99 yxdg A~
EEA X ZEIHS ARE Fdevt eS¢ 5 Udth
APAdelr] S48 Z2 3 7N o]Ro 2 2| A o8] 71
Wol AkgE Gt Yxd A FEeA T3 Z2aRy 18 A
g ZEIH BT Aasit olds V|We®m g Zlo] wglon

A" Ax g, 27l B9, A Ax 5o Fel FoT

a7t dee & F AATEH I & FrlE, 20185 Frle & HAS

’

2011; 9SS & o]ed%, 2017; A3l & 7dE, 2016; Pourrazavi et

2020). Alasqe A

A9 wsel 1 sl
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& QA% (Bodenheimer et al., 2002) ¥ AFoAE= thxd AA
gy A A ndEyg AVEY s ST S8

Badura(1977, 1997)9 AV|&s7 ol8S A a4 HAgkow

J=d (Bandura, 1977, 1997) tYxd¥ dx gEHA A 8

18} A7|FEE] AvfEE o EZglAlol M (o]st )  ‘sksk 2022 o=

ad gojel §f A 9 AA WY, gAY AR A4 B gt
thek g3 sksk 20227 4 AREROl did diEuge 134, 3
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Table 1. Usability Score From Expert Group

Category Mean + SD
Engagement 3.60+0.51
Functionality 4.44+0.42
Aesthetics 4.58+0.39
Information 4.17+0.40
Subjective 3.88+0.30
App quality mean score 4.20+0.40

Note. SD=Standard deviation

oS titoz At AMEA] o Aab o] Hwkz el
A4 4.4610.29¢01%loH, =34 19 A HA
3.84+1.06%, ddA7E QAR 19 g Het

4.10£0.17%8 ]} (Table 2).

Table 2. Usability Score From User Group

Category Mean = SD
Engagement 4.03+0.60
Functionality 4.63+0.27
Aesthetics 4.63+0.13
Information 4.56x0.22
Subjective 3.84+1.06
Perceived impact 4.10+£0.17
App quality mean score 4.4610.29

Note. SD=Standard deviation
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Assessed for eligibility (n=107)

[ Enrollment ]

Excluded (n=65)

» + Not meeting inclusion criteria
(n=57)
+ Declined to participate (n=8)

Randomized (n=42)

l

A 4 [
L

Allocation

1 '
J

Allocated to intervention group (n=21)

+ Received allocated intervention (n=20)

+ Did not receive allocated intervention (unwilling
to continue participating in the study) (n=1)

Allocated to control group (n=21)

v (
L

Follow-Up J l

Lost to follow-up (1 unwilling to continue
participating in the study, 1 hospitalization) (n=2)

Discontinued intervention (hospitalization) (n=1)

Lost to follow-up (Declined to complete follow-up
assessment) (n=1)

Analysis

1 '

J

Analysed (n=19)
+ Excluded from analysis (1 unwilling to continue
participating in the study, 1 hospitalization) (n=2)

Analysed (n=20)
+ Excluded from analysis (Declined to complete
follow-up assessment) (n=1)

Figure 5. CONSORT Flow Diagram
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Approach Group Individual Individual
Intervention
Contents Week Contents Week Contents Week Contents
1 * Digital health literacy 1 o 1 Encourage to utilize ‘HAHA
5 = 5 * Exercise for how to use A ;
2 education 2 TIAHA 2022° 2 2022
3 | * Training for how to use 3 1. Wu&:ekl‘y E:SSIQ'HJ_II ent 3 Troubleshoot problems with
4 ‘HAHA 2022 4 - 4 using the app (if necessary)
5 5 5 Individualized action plan
p - . ” 5 * Record health log p setting
* Hypertension self- 7 ' =, . .
7 ln}zf;]ua gement education 7 . \\Teekly action plan 7 Assessing confidence in
= g | Weekly assignment completing a weekly action
8 8 plan
Delivery Face-to-face Non-contact Non-contact
Mode Lecture (60min/session per week) Mobile application Telephone consultation (10min/wk)

Strategies

Source of self-efficacy

Mastery experiences

Vicarious experiences

Verbal persuasion

Physiological and affective states

Figure 6. Program Constructs of DHLE-HSMP
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Table 3. Contents of Lecture for Enhancing Digital Health Literacy and
Hypertension Self-Management for the Control Group

Week Contents
Internet & mobile application-related terms

1 How to install mobile apps
How to take a screenshot
How to search and evaluate digital health information (via NAVER and
YouTube)
Taking an antihypertensive medication correctly
Home blood pressure monitoring
Diet and exercise for blood pressure management
Stress management and problem solving
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Table 4. Normality Test of Continuous Variables

Shapiro-Wilk test

Categories Variables p-value

Exp. (n=19) Con. (n=20)

General Age (yr) 581 045
characteristics -

Education level (yr) .703 371

Number of surviving children 378 128

Living alone period (yr) .003 .001

MMSE .065 .035
Health-related  Number of chronic diseases 249 088
characteristics - -

Duration of hypertension (yr) .864 512

Dura_ltlor_l of taking antihypertensive 876 342

medications (yr)

SBP (mmHg) 284 .686

DBP (mmHg) .205 223

BMI (kg/m?) .196 729

Number of days of exercise per week <.001 .007

Minutes of total exercise per week .202 .094
Digital health Number of days using internet via <001 <001
-related smartphone per week ' '
characteristics ~ Time spent using internet via

smartphone per day (minute) 005 =001

Number of smartphone features used 324 .085
Dependent DHTL-AQ 018 874
variables .

Self-management behaviors

Self-care maintenance 431 875
Self-care management .044 439
Self-care self-efficacy .001 119

Note. Exp.=Experimental group, Con.=Control group, MMSE=Mini-Mental State Examination,
SBP=Systolic blood pressure, DBP=Diastolic blood pressure, BMI=Body mass index, DHTL-
AQ=Digital Health Technology Literacy Assessment Questionnaire
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Table S. Homogeneity Test of General Characteristics

Exp.(n=19) Con.(n=20)
Characteristics n (%) or n (%) or thlZ p
Mean = SD Mean = SD

Age (yr) 74214351  74.35:4.79 -310¢ 771

Gender Male 4(21.1) 3(15.0) 2421 695
Female 15(78.9) 17(85.0)

:Ee(\’/l;fation Mean + SD 9.32¢419  10.53:3.98 913 367
Elementary 5(26.3) 4(20.0) 603" >.999
school
Middle school 5(26.3) 4(20.0)

High school 6(31.6) 7(35.0)
University or

“bove 3(15.8) 4(20.0)
Refuse to

oswer 0(0.0) 1(5.0)

Living alone period 13.21+£13.75 14.54+15.11 -521% .607

Marital Not married 0(0.0) 2(10.0) 42011 241

status
Separated 2(10.5) 1(5.0)
Divorced 7(36.8) 3(15.0)
Widowed 10(52.6) 14(70.0)

SUVIVIng  yq 18(94.7 19(95.0 001  >.999

children (4.9 (5.0 ' '

No 1(5.3) 1(5.0)
Number of 2374126  2.10+1.07 -719 477
children

Religion g 13(68.4) 13(65.0) 051 821
No 6(31.6) 7(35.0)

Perceived +
Upper 0(0.0 1(5.0 1.8631 424

economic PP (00) (50

status Middle 7(36.8) 10(50.0)

Lower 12(63.2) 9(45.0)

Note. Exp.=Experimental group, Con.=Control group, SD=Standard deviation

Fisher’s exact test. ‘Mann-Whitney test.
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Table 6. Homogeneity Test of Health-Related Characteristics

Exp.(n=19) Con.(n=20)
Characteristics n (%) or n (%) or ti1Z p
Mean + SD Mean + SD
Number of chronic diseases 4.32+1.95 3.90+1.29 -.790 435
Duration of 11.6346.75 17.59+9.76 2.207 034
hypertension (yr)
Duration of taking
antihypertensive 11.37+6.49 16.59+8.25 2.189 .035
medications (yr)
Blood SBP (mmHg) 127.72+13.14  133.15+15.45 1.179 .246
pressure DBP (mmHg) 77.07£7.77 78.55+9.89 518 .608
BMI ) 25.21+2.40 23.67+2.58 -1.935 .061
(kg/m?)
) Yes 10(52.6) 6(30.0) 2.063 .200

Obesity

No 9(47.4) 14(70.0)

Yes 18(94.7) 19(95.0) .001F >.999

No 1(5.3) 1(5.0)

Number of

. days of +

Exercise exercise per 5.89+1.88 5.05£2.09 -1.409 194

week

Minutes of

total exercise 430.05+281.26 313.00+241.77 -1.396 171

per week

Never 14(73.7) 17(85.0) 2.413f 316
Smoking Former 5(26.3) 2(10.0)

Currently 0(0.0) 1(5.0)

Never 13(68.4) 10(50.0) 1.428° .587
Drinking Former 2(10.5) 3(15.0)

Currently 4(21.1) 7(35.0)
MMSE 27.95+1.68 27.85+1.23 -.533¢ .607

Note. Exp.=Experimental group, Con.=Control group, SD=Standard deviation, SBP=Systolic blood

pressure, DBP=Diastolic blood pressure, BMI=Body mass index, MMSE=Mini-Mental State

Examination

Fisher’s exact test. ‘Mann-Whitney test.
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Table 7. Homogeneity Test of Digital Health-Related Characteristics

Characteristics Exp.(n=19) Con.(n=20) t/Z p
Mean + SD Mean + SD

Number of days using 6.24+1.54 5.85£2.56 -.080° 967

smartphone per week

Time spent using

smartphone per day 129.21+129.77 132.00+157.37 -.170% .879

(minute)

Number of smartphone 7.05+2.46 6.40+2.70 787 436

features used

Note. Exp.=Experimental group, Con.=Control group, SD=Standard deviation
fMann-Whitney test.
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Table 8. Homogeneity Test of Dependent Variables

Exp.(n=19) Con.(n=20)
Characteristics n (%) or n (%) or t/z p
Mean + SD Mean + SD
DHTL-AQ 15.63+£7.74 14.65+7.77 -.099f .923
Self-Care of Hypertension Inventory
Self-care maintenance 65.39+11.71 67.73+15.30 533 579
Self-care management 71.84+26.58 70.58+15.92 -.636" 531
Self-Care 81.00+15.10 85.39+14.17 9321 365

Self-Efficacy Scale

Note. Exp.=Experimental group, Con.=Control group, SD=Standard deviation, DHTL-AQ=Digital

Health Technology Literacy Assessment Questionnaire

fMann-Whitney test.
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Table 9. Comparison of Digital Health Technology Literacy-Assessment

Questionnaire Score Between the Experimental and Control Group

Pre Post

1 2
Variable Group MZSE M=SE Source y/F p
RgTL' (E_ng) 15.67+1.86 18.98+1.53 Group 1.307 .253
C_on Time 6.914  .009
(n:26) 14.61+1.62 14.86x1.47  Group*Time 5111  .024

Note. Exp.= Experimental group, Con.=Control group, M=Mean, SE=Standard error, DHTL-AQ=

Digital Health Technology Literacy Assessment Questionnaire
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Figure 8. Changes in Digital Health Technology Literacy-Assessment

Questionnaire Score
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Table 10. Comparison of Self-Efficacy Score of Hypertension Self-Management

Between the Experimental and Control Group

; Pre Post )
Variable Group M£SE M£SE Source X p
Self-Care Exp.
Self-Efficacy (n=19) 85.73+3.28 79.59+3.47 Gr'oup 966 326
Scale Con Tlme. 4.809 .028
(n:2(5) 80.98+3.40 75.35+4.22 Group*Time 513 736

Note. Exp.= Experimental group, Con.=Control group, M=Mean, SE=Standard error
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Figure 9. Changes in Self-Care Self-Efficacy Scale Score
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Table 11. Comparison of Hypertension Self-Management Behaviors Score

Between the Experimental and Control Group

Pre Post

H 2
Variable Group M+SE M+SE Source YIF p
Self-Care of Hypertension Inventory
Self-care Exp.
: _ 65.08+3.32 76.26+2.77 Group 40237 .320
maintenance n=19
( ) Time 6687 .419
(r?fznd) 68.02:3.23 66.34:2.69 Group*Time 56167 023
Self-care Exp.
management (n=19) 72.13+6.05 78.55+£5.34 Grpup 421 516
Time 1.152  .283

Con. )
(n=20) 0-53t3.48 72.14+4.87 Group*Time 480 488

Note. Exp.= Experimental group, Con.=Control group, M=Mean, SE=Standard error
"Repeated measures ANCOVA
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=023
80.00
76.26
75.00
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Figure 10. Changes in Self-Care Maintenance Score
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Figure 11. Changes in Self-Care Management Score
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Table 12. Comparison of Blood Pressure Between the Experimental and Control

Group
. Pre Post

Variable  Group M+SE M£SE Source F p

58P (E:ng) 127.70+3.51 122.06+4.05 Group 1979  .168
C Time .549 464
(nfzn(')) 13317+3.41  130.62¢3.94 Group*Time 489  .489

DBP (rI1E=le§) 77.22¢214  76.22t308  Group 084 774
Con Time 2.178 .149
(n:26) 78.41+2.08 77.09£2.99 Group*Time .014 .906

Note. Exp.= Experimental group, Con.=Control group, M=Mean, SE=Standard error, SBP=Systolic

blood pressure, DBP=Diastolic blood pressure
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Table 13. Comparison of Body Mass Index Between the Experimental and

Control Group
. Pre Post
Variable Group MZSE M=SE Source F p
BMI (E:ng) 25.2910.61 25.66+0.64 Group 3491  .070
Con Time 1402  .244
(n:26) 23.60+0.59 24.08+0.62  Group*Time 072 .790

Note. Exp.= Experimental group, Con.=Control group, M=Mean, SE=Standard error, BMI=Body mass

index
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Figure 14. Changes in Body Mass Index
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Figure 15. Variations in Average Goal Attainment Scale (GAS) in the
Experimental Group Over 4 Weeks (Week 5 to Week 8)
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Table 14. Results of Client Satisfaction Questionnaire-8 Score of the

Experimental Group

Item MzSD
How would you rate the quality of service received? 3.78+0.43
Did you get the kind of service you wanted? 3.67+0.49
To what extent has our program met your needs? 3.44+0.62

If a friend were in need of similar help, would you recommend our
program to him or her?

How satisfied are you with the amount of help you have received? 3.67+0.59
Have the services you received helped you to deal more effectively

3.67+0.49

. 3.78+0.43
with your problems?
In an overall, _general sense, how satisfied are you with the service 3724046
you have received?
If you to seek help again, would you come back to our program? 3.67+0.49
Total 29.39+ 2.50

Note. M=Mean, SD=Standard deviation
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Figure 17. Variations in Weekly Assignment Submission Rates
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Table 15. Weekly User Logged in Trends

Week Weekly logged-in days The rates of users
Mean + SD Min  Max logged in everyday (%)

Week 1 5.31+2.18 2 7 38.9
Week 2 5.44+2.33 0 7 55.6
Week 3 5.61+2.00 1 7 50

Week 4 5.56+1.69 1 7 38.9
Week 5 6.56+1.15 3 7 83.3
Week 6 6.33+1.33 3 7 77.8
Week 7 6.83+£0.71 4 7 94.4
Week 8 6.78+0.65 5 7 88.9

Note. SD=Standard deviation, Min=Minimum, Mas=Maximum
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Dear Minhwa Hwang,

You are welcome to use the MARS and uMARS far free for research purposes. | have slightly updated
version of the scales which | have attached.

The video link is below. The link should not be made publicly available.

https:/fwww youtube comiwatch?v=25vBwIQIOCE

I'm also attaching a simple MARS calculator, which may not be too applicable for a uMARS-based study,
but it's there if you need it.

If you need the Korean version of the scale, please lat me know.
Regards
Stoyan

Stoyan Stoyanov
Lead Data Analystlyourtown
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nstrument Use Agreement

I, _Yeon-Hwan Park , am requesting to use the _Self Care of Hypertension Inventory - Patient Version
instrument in _Korean .

| agree to these Terms and Conditions:

# Mot to change the self-care instrument in anyway without explicit permission of the instrument
author.

# To calculate scores in the manner prescribed (see website and publications).
To properly cite the instrument in all publications using it, referring to the original publication.

* To not include the instrument itself in any publication because that transfers the copyright to the
journal publisher.

The instrument authors agree to these Terms and Conditions:

* You have permission to use this instrument in your research now and in perpetuity, if the terms and
conditions of this agreement continue to be met.

Signature of User,_ Date: 29/06/2022

Signature of Instrument Au Date: //4/2022

Instrument Use Agreement

I, _Yeon-Hwan Park . am requesting to use the _Self Care — Self-Efficacy Scale  instrument in _Korean .

| agree to these Terms and Conditions:

* Mot to change the self-care instrument in anyway without explicit permission of the instrument
author.
To calculate scores in the manner prescribed (see website and publications).

+ To properly cite the instrument in all publications using it, referring to the original publication.

* To not include the instrument itself in any publication because that transfers the copyright to the
journal publisher.

The instrument authors agree to these Terms and Conditions:

* You have permission to use this instrument in your research now and in perpetuity, if the terms and
conditions of this agreement continue to be met.

Signature of User:_ Date: 29/06/2022

Signature of Instrument Al Date:%
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Aftached is your Permission Agreement to reproduce up to a total of 200 copies of the Korean version of the
Mini-Mental State Examination (MMSE) Test Form for use only in your research. Please print and sign TWO
copies of the agreement and return them, along with your payment for $316.00 USD, to my attention. | will
return a fully executed copy of the agreement to you, along with a copy of the Translation.

Fayment and Qualification information can be found on the attached Permissions Information Form. Itis Ok
to return one copy of the signed Agreement and payment via email.

**Please note: Permission Agreements are not valid for online/elecironic adminisiration of our tests.

If you have any guestions, please do not hesitate to contact me.

Important Mote: Our team at PAR is entering the final phase of preparations to upgrade the business
software systems we use to manage inventory, process orders, ship packages, and interface with our online
PARIConnect platform. These system enhancements will enable us to provide even higher levels of service
to you, our Customer. As we work to implement these upgrades, we must take our parinc.com website and
all ordering processes down temporarily from Friday, July 30 at & p.m. ET until Friday, August 6 at & a.m.
During this period we will not be able to accept, process, or ship orders {or sign/ process licenzes).

‘We fully recognize the extent that your clients depend on you and the professional services you provide to
them, and we know this service outage places an additional burden on you. We promise to resume our
normal business operations as soon as possible. We have undertaken these investments so that we may
continue providing you with industry-leading Customer Support and care for many years in the future. Please
contact us in advance of ihe service outage so we can help minimize the disruption to your business.

Sincerely,

Andyvea Butler Fernandez
Jr. Permissions Specialist
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Strategies for improving self-efficacy

 Mastery experiences

* Vicarious experiences

* Verbal persuasion

* Verbal
persuasion

* Physiological and
affective states

Group Education session Individual telephone counselin
Week (?/Week, 60min) Smartphone app “HAHA 20227 (10mi$1/week) )

Introduction to program How to login “HAHA 2022”
Internet & mobile application-related terms Home menu

1 How to use “HAHA 2022” - Part 1 How to record taking medication daily
(Home, Medication, Weekly assignment menu) via app
Hand out weekly assignment & practice How to hand in weekly assignment
How to install mobile apps - Check understanding of how to
How to take a screenshot How to record daily blood pressure via use the app

2 How touse “HAHA 2022” - Part 2 app - Encouragement to utilize the
(Blood pressure, Weekly assignment menu) How to hand in weekly assignment app
Hand out weekly assignment & practice - Troubleshoot problems with
R?:&Zi;gg:égizluqeuagg information I—|Ic;\r/]v to check and record weekly action using the app (if necessary)
How to take a screenshot Elow to record daily physical activities

3 How to use “HAHA 2022” - Part 3 via app

(Action plan, physical activity,
weekly Assignment, archives menu)
Hand out weekly assignment & practice

How to hand in weekly assignment
How to use archives
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Strategies for improving self-efficacy

* Mastery experiences * Vicarious experiences * Verbal persuasion * Verbal .t Physu_)loglcal and
persuasion  affective states
Week Group Education session « v Individual telephone counseling
(1/week, 60min) Smartphone app “HAHA 2022 (10min/week)
. . . How to check and record weekly action
How to evaluate digital health information lan y
How to take a screenshot IFiIow to record daily food diary via a|
4 How to use “HAHA 2022 - Part 4 . y . y PP
. . . How to hand in weekly assignment
(Action plan, food diary, weekly assignment menu) . ,
. : How to comment and like classmates
Hand out weekly assignment & practice .
assignment
. . . o Recording health log (takin
Taking an antihypertensive medication correctly oraing 9( g
. . medications)
> Making my action plan Carrying out a weekly action plan ividuali i
Hand out weekly assignment & practice ying yaction p - Individualized action plan
Handing in a weekly assignment setting
- Assessing confidence in
completing an action plan
Recording health log (taking - Encouragement to utilize the
Home blood pressure monitoring medications, home blood pressure app
6 Making my action plan

Hand out weekly assignment & practice

monitoring) - Troubleshoot problems with
Carrying out a weekly action plan

Handing in a weekly assignment

using the app (if necessary)
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Strategies for improving self-efficacy

* Mastery experiences * Vicarious experiences * Verbal persuasion * Verbal .t Physu_)loglcal and
persuasion  affective states
Week Group Education session « v Individual telephone counseling
(1/week, 60min) Smartphone app “HAHA 2022 (10min/week)
Recording health log
. . king medications, home bl
Diet and exercise for blood pressure management (taking edlt:_ath > ome b ood
. . pressure monitoring, food diary,
7 Making my action plan . L
. . physical activities)
Hand out weekly assignment & practice . .
Carrying out a weekly action plan
Handing in a weekly assignment
Recording health log
. (taking medications, home blood
Stress management and problem solving ressure monitoring. food diar
8 Making my action plan P g Y,

Hand out weekly assignment & practice

physical activities)
Carrying out a weekly action plan
Handing in a weekly assignment
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RESULTS

13 Sets of 4 Unigue Numbers Per Set
Range: From 1to 4

Set #1

pl=4,p2=3,p3=1, p4=2

Set #2

pS=1,p6=2, p7=3, pB=4

Set #3

p9=4,p10=3,p11=1, p12=2
Set #4
p13=2,p14=1,p15=4,p16=3
Set #5
p17=4,p18=1,p19-3,p20-2
Set #6

p21=4, p22=3,p23=2, p24=1
Set #7

p25=4, p26=1,p27=2, p28=3
Set #8

p29=2, p30=4,p31=1, p32=3
Set #9

p33=4, p34=3,p35=1, p36=2
Set #10

p37=1, p38=4, p39=3, p40=2
Set #11

p41=2, p42=3,p43=1, p44=4

Set #12
p45=2, p46=3,p47=4,p48=1

Set #13
p49=1,p50=3,p51=4,p52=2
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Abstract

Development and Evaluation of
a Digital Health Literacy Enhancing
Hypertension

Self-Management Program
for Older Adults Living Alone

Hwang, Min Hwa
Department of Nursing
The Graduate school
Seoul National University

Directed by Professor Park, Yeon-Hwan

Digital technologies can help improve people's access to health care, promote
patient engagement, and reduce health inequalities among the disadvantaged.
However, in order to take advantage of the benefits of digital technologies, digital
health literacy is essential, which is the ability to find, understand, evaluate, and
apply health information to solve health problems, promote health, and improve
quality of life by utilizing digital technologies. Digital health literacy must be
considered when providing education or nursing intervention using digital
technology for the vulnerable, such as older adults. The proportion of older adults
living alone in Korea is increasing rapidly each year, and they tend to have lower
educational and economic levels, digital technology use, health status, and quality of

life than those who do not live alone. In the post-COVID-19 era, as digital
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technology expands into different areas, older people with low digital health literacy
may experience greater health inequalities.

The purpose of this study is to develop and evaluate the effectiveness of a digital
health literacy enhancing hypertension self-management program for older adults
living alone. This program was developed based on Bandura's self-efficacy theory
and Ryan & Sawin's individual and family self-management theory. This program
consisted of face-to-face group education, individual telephone counseling, and a
mobile app for hypertension self-management. To confirm the usability of the mobile
app and the feasibility of the program, preliminary research was conducted with
experts and older adults. A randomized controlled trial was conducted to evaluate the
effectiveness of the program. Study participants were older adults living alone with
hypertension between the ages of 65 to 80. A total of 39 participants (19 in the
experimental group and 20 in the control group) finally participated in the study. The
experimental group received an 8-week digital health literacy enhancing
hypertension self-management program utilizing a mobile app, and the control group
received usual care. Data were collected from August to December 2022 at two
Korean senior welfare centers. The collected data were analyzed by descriptive
analysis, independent t-test, %> test, Fisher's exact test, Mann-Whitney U test,
repeated measures analysis of covariance, and generalized estimating equation using
IBM SPSS Statistics 26 software.

As a result, 83.3% of the study participants were female, the mean age was
74.12 years, and the mean years of education was 9.85 years. There were significant
differences in the group by time interaction effects for digital health literacy score
(»=.024) and self-care maintenance score (p=.023). However, there were no

significant differences in self-care self-efficacy scale score, self-care management
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score, blood pressure, or body mass index (BMI). The mean score of CSQ-8 for the
18 participants in the experimental group who faithfully adhered to the intervention
was 29.39 out of 32. This study confirmed that the Digital Health Literacy Enhancing
Hypertension Self-Management Program (DHLE-HSMP) is an effective program
for improving digital health literacy and hypertension self-management behaviors.
The DHLE-HSMP will help address health disparities due to digital health literacy

gaps that may be exacerbated by the accelerating digital transformation.

Keywords: Older Adults Living Alone, Digital Health Literacy, Self-Efficacy,
Hypertension, Self-Management

Student number: 2019-36743
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