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1. @79 daA

SAA Agel YstH =l uAEF A= 2008 747 o A
20161 180wtH o g 7\ Apo] F i ol FIleAtH=T7FEAIEE,
2017). AAETS Ady Ao 592 A AR LA doH
(Wilson et al., 1980), 21X dF& A mste= Zo] A& Ase] YAE
I, Aldy doow QI A ES Wi Ao®2 FlHAvkRifkind,
1984a, 1984b). ol2gt LA LT A8 ToANE &8, AAEF
o® Qg FAo] JlaL, AT OoE Qg dHFol o V|t AA
Y7 ol 2AEST Az g #alo] v Holu. dF Fe
2HE FA dig 4 "2 aAEF A5
ZA7F 2238 tHZhou & Zhao, 2016).

National Cholesterol Education Program (NCEP)o|l A A|A|gF 1148
< @8] A #H(Adult Treatment Panel III, ATP D] W2 X5 A
759 A3 Hx+= AR Aukwl F2~HE(Low density lipoprotein
cholesterol, LDL-C)& S5+ ZlolH, X5 Hxc 445w deet of

2 ARE T 24" AR Ag5w deddes D E3HE
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—_—

Ash= Aol Ak #elol] F83k 43S M HH(Wing, 2010). 7141
A% A9 wefdd mEakd 7715 ol &3 TAY F8&A0] ATHTA
(Free et al., 2013), Bt 7]71& o] &3 17 39 A7 thFelA i
2t World Health Organization (WHO)+= Mobile health (mHealth)&
“mutd, 3 ZYUEHE A, PDA, 1 & FA 745 o]&3t 9n H
T RAAFE Ao ti(Kay, Santos, & Takane, 2011).

g dolHE AFsAY == & 4 drhk(Patrick, Griswold, Raab,
& Intille, 2008). mHealth= Euld 7]719] o]# 7]5& &83fe] At
I aol ol WA ol thAdRke] 1 BEE Y, &8skl L9
2 =5 AT 4 Adrt. mHealth &A= 2lo](DiFilippo, Huang,
Andrade, & Chapman-Novakofski, 2015), +&(Bort-Roig, Gilson,
Puig-Ribera, Contreras, & Trost, 2014), &< (Whittaker, McRobbie, et
., 2012), FK(L. Park, Howie-Esquivel, & Dracup, 2014)3} & 71
A #eldAME ek s B ooy, dx, ndEY, v #H 4%
o 2E wgASs BEE A ARE AT AoE YEby
(Hamine, Gerth- Ginsburg, 2015). IA] & Z9

&
mHealth® °] 48 At A4 1AYZ o H83 93 92E v

C)

uyette, Faulx, Green,



A A S A&-3F A-(Wald, Bestwick, Raiman, Brendell, & Wald, 2014)
7F QAL ddss Ag Sxbel A dAe A Fdol tid HAE wA
A5 Aeste] LDL Zel=HEe] 4 axds gl d+(Chow et al.,
2015)7F Aok, 28y aAdS #BeE S Eekd s EE Ak
= 99 vk Qv B, 189y AF 949, €4 55 S 222
SAste] et AVIEUEHE ] TastEE Bukd el tig a7t
AT, AAEF Ag- ofd FHZHE AVIEUEH P o] Bst ¥ o
UA o A vl Ayt 3-6701€E & AR YERY]
o] Eutd s T TAol #alol A Aol Aot VA<
7}

wol A A ETol e ddE A7, AAYHE dYs F=

mHealth Tl &35 =distelr] A8 9] Wst o] 2ol 7|
mHealth A& 7dsfioF b= o] A E L JdotMilitello, Kelly,
& Melnyk, 2012; Vollmer Dahlke et al., 2015). 3¢ 3} o]&2
mHealth A4 712 G A g5 T4 Age 7ol & vk ofy

e 9E5H9 gu e LAz FF ARt A7 A F 9

e

t}(Riley et al., 2011). Information communication technology (ICT)Z
ol-g3 W TAol F= AMEHE= olEol= AAAIEE D (Becker,
1974), AgR A9lo]Z(Godin & Kok, 1996), A}3]%17]o]&(Bandura,
2001), Transtheoretical Model (TTM) (Prochaska & DiClemente, 1984)
ol L, o] F TTMe| 7F& RIW3] AMEH= Aoz gelHn
(Lustria et al., 2013).

TTMES 8 Q49 W3l WA (stage of change), W3} A (process

of change), 9JAF2 A3 (decisional balance), A7) &5 7 (self-efficacy)

3 A L) ¢



< o]&3te] 17 A9 WstE A9t TTMe| 174 39 #gE 9%
Z7] APl A didAte] e WSt gk
713} Axel W3t 4AS gelsta, 1 Ay wgl TTMO 8491
Wk, AbAA Y, 1elal Aetg et MME s g wiAste] o
H gESAE Agste A AFe Agde A7 Aelet &%
(Frenn et al., 2005; C. J. Kim & Kang, 2013), &% (Aveyard et al., 2006;
Cornacchione & Smith, 2012)°] gk {174 B9 oA TTM= 7I8F
o % ICTE o] &3 T4 a3t dF= At
AAEF FAE R TTMS A8 A4S ICTE T3 d9s

&l A)&3 A(Johnson, Driskell, Johnson, Dyment, et al., 2006)7}
&l o}# mHealthE #-83F Aldle gtk
metA] 2 AFE 3X83F e A% PHE s TTMS 9

£ o @ witdl ojFelAelde Ansta, 1 &xE Brsus
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iy
kv)

D aAES dAE dder, 174 g9l i 5713 Hzol uet
SEY TAE AlEsts Euld ofEgdlold s e
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iie]

3. o019 A9

1) IXEF #HE A% 37 39
717 W9 (Health behavior)© 717 JeEje} ¢hde] A A o= o
= "AE i BAE nlet, Fr)AQ A% A9 HES A
g7 (Life style)o]gtar dcH(Bruhn, 1998).

B ATl A= NCEP-ATPIIS] A& <A

ARF ABERY GAel= AW, LEEH, AFRY,

PN

T
gk 7ol A A8E ek (Mini Dietary Assessment
Index, MDA) (W. Y. Kim, Cho, & Lee, 2003)

M
& ZAAA G S 2 E X (International physical activity

Mo
o

questionnaire, IPAQ)9] t=o]3t ©573

- 39 o) Yzd oFEL HEE(Fagerstrom test for
nicotine dependence, FTND) (Ahn et al., 2002)

OJALe] Aol wE oFm B8 AR

- 58 ¢on 2ya7] = A E(Modified Morisky Scale,

MMS) (747t et al., 2007)



2) A7 P9 AF 713 A=

&7|(motivation)®= oj®| P& st sh= WA Qloth
Prochaska and DiClemente (1983)¢] Transtheoretical model (TTM)e]
A= 9 Hsle] digk 5713} 4= (motivational readiness to change)
& W3l A= SAAY. a1y AT A (precontemplation:PC)/ a&
Al(contemplation:C)/ =87 (preparation:P)/ &5 T4 (action:A)/
A Al (maintenance:M)2] 59 = SAHH= Wst dAo] weh P A
st B, orAR #9, AVlaeHe] 84E tEA At T A8

© A2 W3 @AE F A7l EEe] "k

vhE ok 8ol va 27 6714 ol A=tg Azte] YLKPC), ‘67)
9 ol A= AZIItHC)’, ‘LAY ol A% Azeltkp)’, ‘&)

shar gloh AAEA] 671e] S|4 LATHA), AA s der] A%
7 6790 MATOM) = o] Fojx AREFS Ea) Wi wAT =

A E tF(Marcus, Selby, Niaura, & Rossi, 1992).



1. IAES B

D 1AEFY g 2 #7
A EFo] X5l gk U FAF2 National Cholesterol Education
Program (NCEP)2] Adult Treatment Panel III (ATP III) (NCEP, 2002)
9} American College of Cardiology/ American Heart Association
(ACC/AHA)?] 7}ol=g}el(Stone et al., 2014)°] At} ol &= NCEP-
ATP TIIE wtBoz HAE7tse] gAds 83 o dAZdds AsAH
(o] FAAEF A 5AH ABAA3], 2015)° 0] AFEEIL St}
NCEP-ATP IlIs= LDL-C <71& Adyd d3le] 8 Yelo=w

e

%2,
£ M

IAEZF g9 dx ABEIEE LDL-CE YF= Ad Fu

NCEP-ATP IlIo|A] AA8F= LDL-Ceo A7)3e Table 13 2}

19A4] o]l Al AadE = 7|EAZHRANA AAstE 7+ 20099 =
U A& =23 ti(Table 1).



Table 1. Classifications of LDL cholesterol

§ N SUAZEY
NCEP-ATP 111 U X8AH QuAZAA
Criteria LDL(mg/dL) Criteria LDL(mg/dL) Criteria LDL(mg/dL)
Very High >190 o9 =5 >190
High 160-189 s 160-189 o) >150
A
Bord_er“ne 130-159 AA A 130-159 (7] %}?4» 130-149
High L L1 e
Z9)
A}
Above optimal 100-129 7 100-129 AAEE) <130
Optimal <100 A4 <100

A Fe] AaHxe A 7153 2ol7k 9lth. NCEP-ATP I+

o

X,
rlet
Lo
Ho
o)
N
[N
o
o
o
P‘L
K
I
3z
o,
Ho
ool

Framingham score® A& ¥4
849 3 sl A=
T o] AHE Hrdste] 2014WHH XS A=A RPFoE AAS

= e A9l wek e 4 gl

rir
POy
o
u
rE
o
o
3%
£
,_]
e8]

o
o
)

Table 2. Insurance criteria for hyperlipidemia

Criteria LDL(mg/dL)
Risk factor 0~1 risk factor >160mg/dL

multiple (2+) risk factor >130mg/dL
Diabetes, peripheral arterial disease, abdominal aortic aneurysm, >100mg/dL

carotid artery disease (symptomatic or >50% stenosis),
or coronary heart disease
Acute coronary syndrome >70mg/dL

*Risk factor: smoking, high blood pressure (blood pressure >140/90mmHg or taking
antihypertensives), low HDL (<40mg/dL), family history of coronary disease in early age,

age (male>45 years, female>55 years)
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ma2w AT deles FF A, Fod AAAM AFHoRE FAVF AlY
| ofof s}

Visit1 Visit2 Visit3 VisitN
Begin Lifestyle Buks Evaluate LDL Buks Evaluate LDL Q 4-6months Monitor
Therapies response response Adherence
If LDL goal not If LDL goal not to TLC
achieved, achieved,
intensify consider adding
LDL-lowering drug treatment
treatment
Initiate Tx for
Metabolic
Syndrome
Intensify weight

management &
physical activity
Consider referral to
a dietitian

Figure 1. A Model of Steps in Therapeutic Lifestyle Changes (TLC)
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L2 (medication

o, e
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nonadherence)

olo]th(Osterberg & Blaschke, 2005). H]

= [MS institute for health informatics®] 2013d HIl Ao w=
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2. mHealth

2014 949 7]& Eupd AR AAA Q1T 50%E "ol
(Simon Kemp, 2015), "]=r 7] 24A17F < 2A|7F 5188 Euld ALE
(53} Aol Ab-g3th= d(eMarketer, 2014), ZLg]al o5, RUEH,
Se, toloje], 24 WEAD G4 Fo @ FAS il §
4% 4 vk H(Hamine et al, 2015)2 4 Ad@Wyoza 2updd
706l a4 R “mue, 84 RUHY X, PDA, 1 9
A 7IAE o83 o8 B FFHAMAF(Kay, Santos, & Takane,
= miealth ThFa 4843 oot 28 welolA
=Y

7HE a3 FEle] mHealth= o530 Sxtol Al HAE HAIA S
Hules ek Arddoln. HAE HAIAE o] §dte] S5 A7
71=(remind) A= A Al s S dElFo A8 &&EE
0] 31(Gurol-Urganci, de Jongh, Vodopivec—-Jamsek, Atun, & Car,
2013), FF AR5 A¥stdd FoF 55 E =o]H(DeKoekkoek et al.,
2015), WAl HF A7IE dEFo] AFTES FAZHHofstetter et
al,, 2015). HgF BAE wA Ao ekt JHE ATdo=H adES
A1 71 3L(Bock et al., 2013; Mason et al., 2014), Ad 3 A3k $x}9]
AEE5H 35 WA LDL-C S, BMIE #AA7|7]1% ot
(Chow et al., 2015).

mHealthE &3 @AtlAN F18 RS o5le] glsta #d
gto] Aol Al F=wls Algsts FUF ARAYE TAE Jhssith b

ol S BAe AP, AAES} g PuE R0l A,

12 21 II



ojgxlo] whste]l FAI7F & BG FA H=wE AFete] EAE X
of wAE 4= A (Lim et al., 2011; Scherr et al., 2009; Scherr et al.,

Hoole #xp ~2a2 Al Fod 5 s mHealth =27
o] A (mHealth app)9] &&o] F&E2 Z713ta 9t} IMS Institute for
Healthcare Informatics7} 2HAd 8k B Ao wp= 20153 Apple 1059}
Google app platformel| “s3% mHealth app< 165,0007} =, Apple i0S

platform 7% H& 297 106%7F 713 Aoz eyt Murray

ARE AL, e dHEE AR e gAe] ALEd HolHE
AAF o= 3st7] % staL(Bittel, Elazzazi, & Bittel, 2015; Williams &
Schroeder, 2015), AA] d1g]&S S =HE dolgo| tja &g
AR E AFsH(Rabbi, Pfammatter, Zhang, Spring, & Choudhury,
2015). Marcano Belisario, Huckvale, Greenfield, Car, and Gunn (2013)
o AFollA 4 el mHealth app2 Ao tigh AR E Alge Ert

ofz}, gxto] #H7ls AX HoHE FHotL, olE A5t BtEF
ARE Algste] dxte] A4 T HARATIAL, HAoR Q1% 4
e Fole Ao® YUeRHTh

mHealth appoll A FHE AR g8xlelA A3 dAgds= A2
SAE A7 FAStAL dEs g ow dested Sag asot
gy v)E Fo] dA¥ FAE mHealth appe] oFF d¥-olA gt AF
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AL s = ottt Al e mHealth appEeo] 28 WEY AL
A4S T AP A F7IE Fosta A sAY(Murray Aitken,

2015), AHAl &daelss S8 Ao ey v=w(. Park, Lee, &
Kang, 2015)& A|33t< WHS ©35ta Q).

1 9o = mHealth®] &35 FEA7I= 7163 84, zhgojof &
z7ol s A theFst oJdo] AA]E A vt Klasnja and Pratt (2012)+
mHealth SAZ AAZ o, SMS, 7ide, AFAAELA, A,
ECG, X7 (pedometer), gym equipment, GPS), internet access (¥
wireless connectivity)?} & “7|&% =73 A7 ZAH F4(tracking
information), ¢]&% &7} #oJ(involving healthcare team), AF3]%4 <

gk &-8(leveraging social influence), T3 A7FA Koo &4

ofk

m (

“(increasing the accessibility of health information), 224 84~
&(utilizing entertainment)9} #-2 “FA A& S 2Fste] thdst TA
= TAY F dva AgeEaith

A4 554¥ mHealth appg 43 HuAo| = appd] “71s4 S
WS IA inform, instruct, record, display, guide, remind/alert, and
communicate®] 77}A](Table 3)% YWFAttMurray Aitken, 2015).
Neubeck et al. (2015)+= AE#A3 oW mHealth appellA] =]
g9l W3lE Qe “FAa3 24"dE WdH(Simplicity), AFA AE
4 H (Credible information), BFYHsIE 93 7l (Behavior-change
concepts), AAIZF AA do]y F%(Real-time biometric data tracking),
HAHRewards), 71<13HApp personalization), A}8]% 22 (Social elements),
HeH(Privacy) w°l L, 49s Hde® & u= Al (Gaming), B4

(Rewards), 2124 2+ A H(Credible information), 7}213HPersonalization),

14 A = 1_l| ol



B o(Privacy)’} &%k dbH w21 gides 3 u= AFA A= A
H (Credible information), ©<A (Simplicity), ®.¢HPrivacy), 1F4a3F A
H (Concise information), T3 dlolH o= =(Simple data download)

7F T8 Aow B

Table 3. Dimensions of functions

Dimensions Details

Inform Provide information in a variety of formats (text, photo, video)

Instruct Provide instructions to the user

Guide Provide guidance based on user entered information, and may further
offer a diagnosis, or recommend a consultation with a physician or
a treatment

Record Capture user entered data

Display Graphically display/output user entered data

Remind/Alert Provide reminders to the user

Communicate Provide communication between healthcare providers and patients

3. Transtheoretical model

1) Transtheoretical model (TTM)

Prochaska and DiClemente (1983)¢] TTM-2 9] ¥3} w2t Al
A Ao, e Ay o] & FACdA FE=H A9 Wt AAI o
2l (processes and principles of behavior change)& &g o=2H4 39
7F geAer Wstele A AWEith o]Zlo] o] o]&9 o|F9]
Transtheoretical model (TTM)Q! ©o]-fo|th(Prochaska & Velicer, 1997).
30070 o]Ate] o2& EA i YRS Fa] AFEe] AAd TTM
g, A71as3, gArEAAR Aol

e
%
&)
(e
=
x K
ot
H

core constructs—



AL @A el A9 dAlE AH e ¥ A= ARt
gt 5718 Axe] dAE Yulshy, 31 AP (pre-contemplation),
A @Al (contemplation), FH) A (preparation), & Al (action),
A @Al (maintenance)®] Tl @A o] Fo Zth(Figure 2). TTM2 9]
o] ®s7t nyddANA FAGARSY I waFoRvt Xgu =
oftel, thAl o dAR FZobd F Jdve HAS HAAR st

(Prochaska & Velicer, 1997).

O

S

o]

%0
o

910%‘355

Maintenance :
Keep going

Action :

Do
Preparation :

] Prepare/plan -
& Contemplation :

Maybe —
Precontemplation
I :No = v

Figure 2. Stage of change

B9 Wak e viRAe wgow Wal vzl Wdeke A
Uety e, gAY =g ys(overt) v A X (covert) WEsE0|T
g9 W3l e 57HA AAAFZA 2 A(consciousness raising,
dramatic relief, environmental reevaluation, self-reevaluation, social-

liberation)®} 57}#] &Y A 2 A (helping relationship, self-liberation,

reinforcement management, counter conditioning, stimulus control) 2.
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= Z27] A= AL ™

4 a7t Fashl dehbs um, A5 olFelt W94 847t

o4}

7z (Prochaska, Velicer, DiClemente, & Fava, 1988).
4

A 8L Janis and Mann (1977)¢] o|20 2 1HE <18&F 7

o7 g9 F3Po] that o] (pros)T} £ (cons)S WA ALH

= HAE wed 3t} Prochaska and Velicer (1997)= 12719 A+

Ol

B |
=

}

of

93k Ay, aHdEA el aHGAR o] gt Al HEte] gl

o] (pros of changing)& o] ¢4 3=

YA A WMol sk =2 (cons

17

Aoz Ve, e wA oA

of changing)ol gl AXx] H=

© 2 Bandura (1977)
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Table 4. Core constructs of TTM

Core constructs

Explanation

Stage of change

Pre-contemplation

Contemplation
Preparation

Action

Maintenance

The stage in which people are not intending to take action in the
foreseeable future, usually measured as the next 6 months

The stage in which people are intending to change in the next 6 months

The stage in which people are intending to take action in the immediate
future, usually measured as the next month

The stage in which people have made specific overt modifications in
their life styles within the past 6 months

The stage in which people are working to prevent relapse but they do not
apply change processes as frequently as do people in action

Process of change

Consciousness raising
Dramatic relief

Environmental
reevaluation

Helping relationship
Self-reevaluation
Self-liberation
Social-liberation
Reinforcement
management

Counter conditioning
Stimulus control

Increased awareness about the causes, consequences, and cures for a
particular problem behavior

Increased emotional experiences followed by reduced affect if
appropriate action can be taken

Affective and cognitive assessments of how the presence or absence of
a personal habit affects one’s social environment such as the effect of
smoking on others

Caring, trust, openness, and acceptance as well as support for the healthy
behavior change

Cognitive and affective assessments of one’s self-image with and
without a particular unhealthy habit

Both the belief that one can change and the commitment and
recommitment to act on that belief

Increasing in social opportunities or alternatives especially for people
who are relatively deprived or oppressed. (E.g. Advocacy,
empowerment procedures, and appropriate policies)

Increasing the intrinsic and extrinsic rewards for the positive behavior
change and decreasing the rewards for the unhealthy behavior

Learning of healthier behaviors that can substitute for problem behaviors

Removing cues for unhealthy habits and adding prompts for healthier
alternatives

Decisional Balance

Pros Gains and approval for self and others
Cons Costs to self and others and disapproval from self and others
Self-efficacy

Confidence to make and sustain changes

Temptation to relapse

-:l-'l ._'_':__I_
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TTM v}z sk j 9
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9 st 9y, gAAg

it ol vyl
W oAEE e Fa

e
Lot
e
X
~
R

1984 Aol A LheLhs 9

&, A7aszel S Figure 33 o] 1
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o
A
N

|E W37 S% TAE AT

2Fo] ®tHProchaska & Velicer, 1997).
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Process of Consciousness raising
change Environmental reevaluation
Dramatic relief
Social-liberation
[ Self-reevaluation ]
[ Self-liberation ]
Helping relationship
Counter conditioning
Reinforcement management
Stimulus control
Decisional ) )
Pros of Changing Increasing
Balance
Cons of Changing Decreasing
Self-efficacy

Self-Efficacy Increasing

Figure 3. TTM strategies by stage of change
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2) P9 W3} o]222A9 TTM

lo

TTM®] 842 thds tids S8l =AUt 27] ol& /W
o]l Hd FddAE A% TTMS o &3k A7} &2 07 o

Fo] xa1 QUrHCahill, Lancaster, & Green, 2010; Prochaska &
DiClemente, 1983). 1 ¢]o|%= ¢35 -=(Baumann et al., 2015)%} k=
4(Evers et al., 2012)°l4 TTM= o|&3t TAle] a7t 54 vt 2

o gk vpEAek dA g9 B E flsiA = TTMo] A5 o] ¥t

dade g os sk AR o] 55T T A(Frenn et al., 2005),
Ay d3s oielr] st S5

, Al 243 FAC. J. Kim &
=

Kang, 2013), H|®HEAE

=
ox
o
il
o
20
m of\

Car, & Majeed, 2014), I3AE 93t 253, 553 TAM. Lee et
al,, 201NN % G Ayt Hawgleon, Fof

A% FANAE 27 mAFFGG nAtel e 1 A3t AFH

°
)

i

30)7)

T
[ I

i

A t+(Johnson, Driskell, Johnson, Dyment, et al., 2006; Johnson, Driskell,

Johnson, Prochaska, et al., 2006).

TTMS thdate] ®st drle] b 253y SAE Algstz] 93 A
ol Avk= Aol vk v AFelA AILdA wEdE FAE
Algstal, gz A drt SAE AFstes PR 2EY FAA
TTME] F84E& &3kt (Aveyard et al., 2006; Chen, Creedy, Lin,
& Wollin, 2012; Huang, Hung, Chang, & Chang, 2009). 3}A®F J. Lee,
Park, and Min (2015)2] <1+ w2 TTM®] core constructE ©]-&
g AT FolME BEE FATF obd Ak TAE AFste A o
T AR TTMS o]&3k FAe axs o3t st7] AsiA, =71 Ak
Aol A tidate] A% 9ol gk HstaAES Flstar, 1 A w

21 "}‘5 ai 1-]' =

Z (Mastellos, Gunn, Felix,



SERES

A st

2 SRz
HAY EFAE ATt T
3) TTM# ICT
o ¢
o WEW o}H7kx TTM
uohe ow g, 45

£ o8l Aow et

(C.J. Kim & Kang, 2013), ¥4H#9] &<d(Aveyard et al., 2006),

ol 20058 oz & A¢st o1 &y

TTME J. Lee et al. (2015)8] A+

= °]-§-317]

& o83 U FTA= ICTE

o}

Wit EE o]

Py =~

o]
(o= PIS

A
3 F

$%=3} 2Ao](Frenn et al.,

Aguiar, 2016).
vt FA7F AEE I g9E Y
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& 15 = ATHCahill et al., 2010; Frenn et al., 2005; Johnson, Driskell,
Johnson, Prochaska, et al., 2006). %3t Keller and McGowan (2001)
1831 Guo, Aveyard, Fielding, and Sutton (2009)2] ¢d7to| A W3} 3}
4, AT E, AetasHd F|stE RS dAE FErEPer A
HE vk ok 73t Qe e @919 W3k Douglas and Howard
(2015)¢} Yusufov et al. (2015)2] A7-olH ZAE & 4 3tk o] o
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Process of
Change

A

Motivation
. Precontemplation .
Decisional Contsmplation Behavior
Balance +  Preparation Change
+ Action

Maintenance

"

Self-Efficacy

Figure 4. The theoretical framework of Transtheoretical model

o,
3
=
A
fiw)

S

>
_>|i
Lo
A
o)
O%
o
oz
e

[
2
4t
12
k1
o2t
0%
it
i

24 A o 1



2. A+ 7H4

Ao pE e v 2k

D A A5l #7135 4=, 17 @949 Aozt & Aot
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£312 Bk BPoR o Folhtt
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1. XIS &7 2upd o] &g Aol g
P odre 1493 Bds 99
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Clinical evidence
| Theoretical evidence
| Plan z
| Intervention strategies |
‘ User preference |
] I
| Analysis Knowledge [«—»  Function
] I
‘ Expert advise |
| | Data modeling |¢>| Process modeling |
| Design [

Implementation 4,{

Evaluation

Figure 5. Mobile app development process
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3) AA

AAFZAA A3 J8 W& 2o we EHH= WES Holy &
Low Aosta, ¥ 9 = doly F&HI oo thF dolH B,
@9, 7bed fE 23 doly Abdow AT v om Al
goll e]ste] metmal AAE oo = HolEE NA A E(entity
relation diagram:ERD)Z % &3t 7A #AI=E dolE7t ojd A

AA oA g5 =4 FasHA 5, 54 d"Holy 9oy A AA

S mage Axge LRAsE Bae] B2t oy Tx
e 4

A dolee] 2A%e] 2 dolHst REFow AFHs A T+

(rule)& A, Eo| Pejz Folsturk. heow Fow FHS dw

(3) AHgA QeI ol A

WAt Abgshe BAS tAdstn sugel ol$& MAS
SHYEQER CA4AF FHS B4 AR A HHoR A
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Aol FAFA. k=2 ol= s ZPF Android SDK Platform 6.0
(Marshmallow)e} ¢t==Zol= vk T3 2733 Apdroid Studio
(2.2.3)& ol &3t om, Ay Zza=:e PHP (5.5.9 on Linux) oA %
¥t dHolE Mo~ #e] Trawog= MYSQL (5.5.49)2 o]&3a}
A,

5) 7}

MakE o] Ze Aol A AFEAS Stoyanov et al. (2015)7F 7fwkgh
Mobile Application Rating Scale (MARS)S o]&3lo] H7}stH th. MARS
SH/ 7S /AN B/FRA /A7 67 FEoR A E gl

} =F(MARS) S} ARgAE 26538 =7 (u-MARS)Z

rr

A
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ofo
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(1) A&7 871
A7b F7hs a7 o ekt o) 13<13% ke A

Ak, AL} B T AL 15Y0] Ae)
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(2) AH&A B2t

D |a+ A4

DAEZE B Y3 watd o ZAo) e aRE AFee AT
Gl AF vn AAR AU AP AAE B H5EE 5439
a1, 1257 A $ A WeE S48 tHTable 5).

SAEE Mge 49y B4, 5713 A= A" ®mSE g9l dig
Wsh oA, wst 34, A7) mest, JAEA #d), el 39 Ax
M(2lo], &%, 34, AFa, Fepho|rt

Table 5. Design of the study

Pre-test Intervention Post-test

Single group El Y1 E2

El=general and clinical characteristics, process of change, self-efficacy, decisional balance,
stage of change, behavior score for diet, activity, smoking cessation, weight control and
medication, E2=same as E1 and numbers of information read, Y1=use of application for

hyperlipidemia patients
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ol g0l bsd A7k ATl Folagh nAWFS Qv wekor}) AR
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g Al EohH A

)
~
T
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~
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o [

Dyment, et al., 2006), 774 ¢
7678 ] WA Fasi. dx 3

B 2016 12€7b4] RyE 7499 2 T O AR Aw 2 g4 do
H dAFo] g5 2, @ AE g7l 3 tholo

7} 123] o] <l gkt F 647 o] Aol Fofsidlar, 109 (13.5%)9 S

217} erebsl 9 tH(Figure 6).
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From 2 hospitals
74 patients enrolled

Post measurement
and data transmission
completed

no )
8 patients excluded

log for information

2 patients excluded
read >12

64 patients included
in analysis

Figure 6. Flow of study participant enrollment
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2 713 A= A%
@ YLH W3} A (stage of change)

st dAE SAsks W A9 Asd, s Asxd, w5
o, Aol wE uAYFF HE&(Foheln, 7} P9 Wl A=
LHAGAPC), 2HIA(C), S GAP), BEHAA), FA T
(Mol 5HAIR SAErh a3 Foko] A5 sl ARt A=
BE, Zh A HE 3-5709 a9 W dAVE FHEATG
god wst dAe digk A Asd 3, vy #g, A
TE2E, 394, A 2 13T H8o] dis ‘671 ol A
2+ek Azko] QItk(PC)’, ‘6714 AzheltH(C)’, ‘1/1Y
o tf Azt AyZtoltk(P)’, ‘@A star ot AJAEHA] 671 o]
A SATHA), AA star e AJAEA] 671 o] FATHM)' =
o] Fo} F tH(Marcus, Selby, et al., 1992).

IAES Aol gk A3t (A, e, JAER T
gLl gt wist A3y, Arjasy, MHAHATS VE BT
W sto] satgith. Armitage (2010)2 ‘A A HF2 o]’el] T gt w3}

WA, Arlasqt, A EAAE S SA-8H] Y8 Marcus, Rossi,

O
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SFATHl: “T look for information related to cholesterol
medication” = “I look for information related to managing
cholesterol”). G& w&& M- FFS 7A AHEH AT
W3 A 308 3EIH 107] 8 4(consciousness raising,
dramatic relief, environmental reevaluation, social liberation,
self-reevaluation, self-liberation, helping relationships, counter
conditioning, reinforcement management, stimulus control)® t}
ol AT JAAA AT 82 o9 (pros) 42F, &4
(cons) 4=Fo2 Yrojgom, &4

W3l & BAg T Ao A WA AR E Cronbach’s alphas

o

A9 o H4uo,

Wty A 0.935, 2A71a%7 0.838 18] oAEA #38 0.675%
BRIy =

(3) A7 g9 A%
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FE55He FAAA G 5HF AR (International physical activity

questionnaire, [PAQ)2] 3l=rold w3 o7 =A3Y T [PAQE

A 7B AABE] $ES AYH AL, FEE AL
%, A7)% pReln 7t AEEE S5 AR Lom sy

NA g% F=EH2 MET (metabolic equivalent) A7} 7HakE] o]

F A G5HEs ogey go] A= 4 JdrHwww.ipag.ki.se).

- 77] MET(min/week) = 3.3 = ZA7|A7H13]) * A7|NE=(1F)
- T % MET(min/week) = 4.0 * 5 E=A7H13]) *+ 5= Z=(1F)
- 7% MET(min/week) = 8.0 * I EAIZH13]) * L ZERE(1F)

A5 MET = 27] MET + 5% MET + %% MET

8 oJFEx AE =T (Fagerstrom test for nicotine dependence,
FTND)E o]&3sle 450t Uad o&:ks v A5 W

kS AAsta, 9 S dSst=d =90] ®©(Ahn et al,

rlo

2002). 639 FTNDE 0-108o2 =Axn 74 olAs =
UseE JELE on it}
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= “ =] N = = =] 2~ = o .
= 4 W AR ALsr)"E 96t AWM= Al vk (Figure 7).
Enrollment Use of app Completion
+Decision of *12 weeks +Post-measurement
enroliment «Weekly information eData transmission
sPatient conszent with pop-up
*Pre-measurement sBehavior score
*App downroad measurement

Figure 7. Procedure of the study
4) A5 T8 AH

AAET HE oAl Fd e ARE Ads= AW

G AA+= Linux (Ubuntu 14.04)°]™ X213 Apache 2 YAHE

AW el T2¥e olmE FEhe-= AH]29l Amazon web service
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V. a7+23%

1. 348% @ 2atd ojZejAeld g

DAY
A dANAM = dsd 2AE 7IWPeR e uAdT vy BEHl
A olZeAold ALe g8 AFRFANL A, FA dole A
akir.
e e, T AGAFAHE Table 63 #2431, ©] 5 NCEP9
Adult Treatment Panel [II2 58 A3 o2 A3}3it}.
Table 6. List of clinical practice guideline
Title Publisher
Expert Panel on Detection, Evaluation, and NCEP, 2002
Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel 111)
Guideline on Lifestyle Management to Reduce AHA/ACC, 2013
Cardiovascular Risk
ol ZAAEFT A5AZ oA AEFT AumAF A
3919 3], 2015
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NCEP9] Adult Treatment Panel IIZ25-¥ F=3F 14 g

ol\
r o)
AcH
of
2

o e g} Rrk(Table 7).

Table 7. Recommended treatment strategies for hyperlipidemia

Category Recommended treatment strategies for hyperlipidemia
Populations 1. Adults with CHD or CHD risk equivalents and LDL-C <100
treated mg/dL

2. Adults with 2+ CHD risk factors (10-year risk 10%-20%) and
LDL-C <130 mg/dL

3. Adults with 2+ CHD risk factors (10-year risk <10%) and LDL-
C <160 mg/dL

4. Adults with 0—1 CHD risk factors and LDL-C <190 mg/dL

Risk assessment
method

LDL-C and CHD risk factor assessment based on Framingham
data

10-year risk Framingham score

calculator

Recommended 1. Lifestyle modification : Diet, Activity, Weight control and
treatments Smoking cessation

2. Cholesterol-lowering medications with interventions to improve
adherence

B
ZtH(Table 8). 938 29ld) w2 uxdZ Ak, 1AdZ #HE Yt
3 ¢ (behavior) & 7|FO 2 114

4
ek, dacjks o axdS deE A B9l dHalid= AREAR]
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A Aefol gk Hk A o}yl self-monitorings §3l A7}
A5 FEghoh =3k @Yo ik Walstazt st 5713 ARE S

A3le], Prochaska and DiClemente (1983)2] Transtheoretical model
(TTM)S 483 wSE Ao},

Table 8. Planned intervention using mobile app

Tailored

Target Detailed target Assessment . .
intervention

- LDL-C diagnosis by - Categories of risk for

Diagnosis of risk factors coronary heart disease Diagnosis,
hyperlipidemia - Related complication - 10-year risk for recommendation
risk coronary heart disease

Therapeutic lifestyle Diagnosis,
. Behavior assessment .
Diet . recommendation,
using measurement tool -
Management of Activity self-monitoring
hylpfr(ljlildr?m!a Weight control Motivation level Diagnosis,
related behavior :
Smoking cessation assessment using recommendation,
| TTM based
Medication adherence ~ Measurement too education

TTMS 483 w5& A3 a49 Table 83 &k TTMS o=l
wWalel izl s 578 AR(HE 9o wel 1o g TTM &

£ Agsle] wga Aol Fag SAolth wepq 7 A% A9

718 AeE S48k, A4 A9 B-73 A ¥ %Ed uss A
s Stk

b oy i
43 A 2-1H



Behavior type Motivation level TTM strategy

Consciousness raising

Environmental Reevaluation

Dramatic Relief

Soclal liberation

Activity

Self Resvaluation

Self Liberation

Helping Relationships

Counter conditioning

Reinforcement Management

Stimulus Control

Pros

Cons

Self-efficacy

— L ) L U

TTM based mobile intervention

Figure 8. Intervention strategies based on TTM

44 EADe A



2) ¥4

(1) AH&R LTFANE &4

AgA LA

52.87 (£12.33) A%}, ‘A d

o AP

E

B

= 8Wola

22v, o=}

-
R

A

St
=]

B

‘;ﬂi

o =

5}

QgAY
| slekel 19(3.3%)

3ol

Al 2] AFel A
ATkl 184

I

¢
7

ol
L

oR
=0
ool
T
ol
o
Lol

(60%), ‘A& o] glrb el 1194(36.7%)°] w3ttt ‘&

5}

13 AEUAYE

S

FHow

2137 1078(33.3%),

AT 7F 478(13.3%),

o7

o}
o

T

] SolA
‘Fhejstar IA FAINE 1R ol AJFHE oA

ojt}b7b 7H(23.3%), ‘¥&ls}

o7 29(6.7%), ‘B
(23.3%)% EFRTL

A7 79

1173

v oAgel Ak
.

3)

= e

AF Y7kl

o]

3

;OU

?‘5]_ [e5 |

=5
H

o] gltt el 199(63.3%)7}

o

==
"o

TR

jand

ﬂyl

70
Nlo
o}

)
Nfo

Nio
o

Y
=

274(4.53)% 7}

A

}%tH(Table 9).

7}s

3

hy2

45



Table 9. Requirements for knowledge

Requirements for knowledge mean (xsd)
1-1. 2o] &g FoA 4.47 (£0.74)
1-2. 2o] #Eeo] Wy 450 (£0.74)
1-3. 5 #g9 T84 4.53(+0.83)
1-4. &5 o] Wy 4.67 (+0.61)
1-5. 549 T84 4.13(+0.94)
1-6. 5 WY 3.83(x1.24)
1-7. 7o 584 4.10(+0.80)
1-8. Tkl WY 4.03(+0.80)
1-9. Az T84 4.40 (x0.73)
1-10. AF@ o WUy 4.43(+0.63)

W ARE F7149 $9S A ALE oE F4S F 9 AE 9
1/1_
AN

Table 10. Preferred knowledge delivery method

Knowledge delivery method n (%)

AFEAE 9 o ARE glE ¥4 11 (36.7)
F714%1 Y-S S BRE H= I 19 (63.3)
3 30 (100.0)

Self-monitoring®] A& 7|50l dial AM&AFe] 8 FAES FA% 4
e 1Y FH2EHE AHAFe] AdV)ES doW gEFE alert Ve
o] M & HFUANE YetH, o] HHZ, 5%

HoF= display 7]1%5°] #A41(4.23, 4.23, 4.37) YEST. o]
AS 1 g EE dEFE remind’] 5 ARbHog e HEw 4

B}y o (Table 11).

¥ "'-\. 211
46 A =TH



Table 11. Requirements for function

mean (+sd)
3.87(£1.04)
4.33(20.76)
4.17(x0.69)
4.47(x0.63)

Requirements for function

=t

£ 1o

o] 724

3.77(£0.75)
4.23(+0.73)

=z
=T+

OYPETE Ho

4.30(+0.70)
3.87(+0.80)
3.80(+0.87)
4.23(£0.73)

xR

3.57(+1.12)
3.80(£1.15)
4.00(0.98)
3.83(+1.01)
3.93(+0.94)

=
=

2 HY

o}
=

Np

AstsiA BoEd

4.07(+0.78)
4.37(0.72)
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ooz =A YeRStHTable 12).

Table 12. Requirements for goal setting function

mean (xsd)
4.33(x0.81)
4.43(£0.73)
3.90(x1.15)
4.20(+0.80)
4.37(x0.81)
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o sle) FHom /e AgAt 9ake AN e v 2
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tH(Table 13).

Table 13. Recommendations for hyperlipidemia mobile app

Knowledge IA8ZF9] T4 2 &4

Ade] mE o] e, &5
ST ATl v R = FE
Ha 7hErsk Ao], &5 I AR
Function A HS #Zalar Q=4 tracking = 7)E
ZFHl2HE FAE FUIHE dEFE e
A H3 Aol mEt o SFH = ZFH2HE FAE AAGE VE
WR7] 7159 5 7 Azt

@ 715 A9

98 e W nXNDF o, 4% F3 g
aga #@A Aol Wastns s 718 ARs ZAste], o
me 9EY TAE AT 18T vl ofZAoldg ALas
s A

= Q

T2 Q4 (Education, Tailored feedback, Self-monitoring, Goal setting,

rir
2,
k)
=
2
o)
2L
ol
ol
o
rir
N

TS ICT 719 SAE 3k 7714

Personalized program service, Counseling, Community) (Kuijpers,
Groen, Aaronson, & van Harten, 2013)9} “Patient Adoption of mHealth
(Murray Aitken, 2015)”¢] 1 7]59 < 9(Inform, Instruct, Guide,
Record (Input), Display, Remind/Alert, Communicate)< 4= 3},
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Table 14. Functions of hyperlipidemia mobile app

Actor Function Detailed Interval Optionality
User Input Input lipid related data Every 12 weeks Mandatory
Input behavior data Every 12 weeks Mandatory
Input motivation for behavior data Every 12 weeks Mandatory
Input daily log Daily Optional
Setagoal Seta goal for health behavior Every 12 weeks Optional
Knowledge Display Display diagnosis Every 12 weeks Mandatory

base (Hyperlipidemia/ Behavior/

Motivation level)
Display trend Every 12 weeks / Mandatory/
(Motivation level/ Daily log) Daily Optional
Display daily success or failure Daily Optional

Inform Inform instant feedback based on  Every 12 weeks Mandatory
entered data and displayed
diagnosis

Instruct Instruct tailored education for Every week Mandatory
health behavior

7t 7les freAelag fJEy 29 oAdd we sk vt &

tH(Table 15).
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Table 15. Use case for hyperlipidemia mobile app

Actor Description

Actor name

Description

1. User
2. Knowledge base

Hyperlipidemia patients using the application
Knowledge base included in the application

Use case description

Use case name Description Actors
Join the membership o] fr2=Alo]|2aE g WHEg A7t 3971)< User
sk oMIEE 7)<t}
Login o] Aol 71E 39 7Hgdo] | AL User
ofoltj9} 192 2719 = o|HIEE 7|&eit)
Input o] fraAlol~e A IAEE e 9 AFd User
lipid related data A3 ANES 93] #AA ARG JHste oHIEE
7|3t}
Display o] frAlole Al&Flo] uAEF ek 9 AEW User,
hyperlipidemia 3 AxLS A3skaL o]0 wtE AIE HoFE Knowledge
diagnosis oJHIEE 7]s gt base
Input o] fraAlol e BEHFHT FoF e kS flE) User
behavior data 7 ARE JHsl= oMES y|wdt)
Display behavior o] f-2A ]/\“ AlzElo] AELT A4S AL User,
diagnosis and inform A E35 2cke} A3 HorS AlFsls oJHMES Knowledge
instant feedback = base
Input motivation data o] fr2=Alo| == ALFH AY 5718 AEE User
dalr] 93] ARE JEste oMES 7]&sit)
Display motivation o] faAlolnE AlaElo] AEGT #eE] 573 User,
level diagnosis and AEE Fdsta, A4 5713 4% volHE Knowledge
display motivation YT R HolFE oMEZS 7|43t base
level trend
Instruct motivation o] f2Alo|aE Al2~Hlo] kst A5 B User,
level tailored 5718} Aol wEl WS ATk oWES Knowledge
education 7| gt} base
Input daily log data o] frzAole A ) [MY] Ao, &%, &9, User
ok Aol gt I ARE JEHste oHMES
7| s gtk
Display daily log o] %ﬂ?ﬂ oAt AAH Ao] ¢ Fol Eof User,
Trend AP H Ho]HE YT HoFE oHIEES Knowledge
7]5@‘4 base
Display Success or o] fraAol e Aol %, &<, Tl tiEl User,
failure A st A Aur Ao {AES Knowledge
2AEFA=A] Al o|HEZS 743t} base
Set a goal o] fraAlole tRZF A5G Teld digt User
A7 ERE A AAste] g48sh oHEE
51 S EEiRT!



gxtol dlolEjHlo] A7} AlAElS B HEzAEseE BAE FaAol
2 tholoj oo 2 ¥ &S HFigure 9). §-2=Alo] 2 7+ A7} tho

ol1gg Fd i WEetA B
System

Join the membership

Input
lipid related data
Display hyperlipidemi
a diagnosis

Input
behavior data

Display behavior diag
nosis and inform insta
nt feedback

O

K

Knowledge
base

Input motivation data

Display motivation level
diagnosis and display
motivation level trend

Instruct motivation level
tailored education
Input daily log data

Display Success or
failure
Display daily log trend

Set a goal

Figure 9. Usecase diagram for hyperlipidemia mobile app
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=319 tH(Table 16).

Table 16. Extracted knowledge and sources

Category  Extracted knowledge Source
Lipidemia  Therapeutic goals based on risk factors NCEP guideline
diagnosis Calculation of 10-year coronary heart disease risk

(Framingham score)

Health Dietary Mini Dietary Assessment Index Prior studies
behavior Activity International physical activity
status questionnaire

Weight Obesity diagnosis based on BMI

Smoking Fagerstrom test for nicotine dependence

Medication Modified Morisky Scale

Motivation  Motivation level for behavior change(Stage of change) Tanstheoretical

level model
Self- Dietary Recommended Calorie/Saturated NCEP guideline
monitoring fat/Cholesterol intake
Activity Recommended activity level AHA/ACC
Smoking Smoking cessation guideline
Medication Medication adherence oA AEF
A543

3 ) i g
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Lipidemia Text recommendation
diagnosis

Health Text recommendation
behavior

status

TTM based Education
Motivation

level

TTM based message (pop—up)

Figure 10. Types of tailored recommendation
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Table 17. Text recommendation for activity

] Activity Lipidemia .
Tagging Text recommendation
level level

Activity High Abnormal F ko] vl gy}

feedback 1 :Lﬂiur AT AdRE=ZUz=EE FA7F ol
Helolmw &Moo w FEGd #Evt
7 3}

Activity High Borderline %<& 3o] vl gy

feedback 2 gy 8% AUEZUAEE FA7F 4
Hejolne A& o7 SEFd wert
TL] Q 6’1—14]”4_

Activity High Normal *FE55FTo] vk YT

feedback 3 45 AUEZU2EHE FAE Gddunt
Ao EHFHS FASHA LN

Activity Moderate  Abnormal %S Al Folu, £ ¢ A7 ALYy

feedback 4 T3 I35 ALY 2HE FA7} ol
Hejolmz A=A 5 F3 ¥st
o3

Activity Moderate  Borderline &% Al Folu, & ¥ &7 ZaFY

feedback 5 T3k 37 AUEFdzdHE FX7F AA
Hejolmw A=H2l &5 F3 Wt
g 8 g}

Activity Moderate  Normal +5E Al Folu, £ v #Art ey

feedback 6 Agwisle de AdEEdsHE FAE
A7 S S EEEe] Wt
d o gy

Activity Low Abnormal &I HFHA SR EHFU T

feedback 7 g 9% AR =HE FA7F oY
HelolBn2 55y Wik gieA
oy

Activity Low Borderline % &3o] ulghz kA kHy )

feedback 8 T3 5 Ad=FHzEHE FA7F A
Helol B2 S5 WSt vheA]
g 83

Activity Low Normal S5 Gl vt sHA] Sy th

feedback 9 AN dE AUEIT Y HE S
A7 AsiM = EsEEe] Wt
da gy
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=718 AxE A & AFHE 0 A85E AZEr] Y AFeH

Table 18. Sources for tailored education

Education source Contents

1) National Heart, Lung and Blood institute
https://www.nhlbi.nih.gov/health/resources/
Do You Know Your Cholesterol Levels? Healthy Hearts, Healthy Homes 1
On the Move to Better Heart Health 3
Lowering Your Cholesterol With TLC 9
Physical Activity and Your Heart 4
2) H7FAAAREY
http://health.mw.go.kr/

ol FA AT (LA EF) 14
o FAAYF (A EF) Ao Aol
ALSS-
A S v Rk 10
ot 5 17
e =} TTM strategyoll ZA| | H st HAol A F-£3 HAHE
F7 R FETh ojwf Foky #HE w AmeE 7l AXEF W

3 s 1 3
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Figure 11. Example of education contents
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Table 19. Mapping to TTM based intervention elements

TTM strategy Hyperlipidemia (TLC) Diet Activity Weight control Smoking cessation
A FZFolg?
Consciousness LA EZ: 2] 9] &)
raising A A3 oty BeEE fg
or) A& 3

oy TS
3wz A9 2 34 L aes e
Dramatic relief DA Hekat BE dE s 54
Process of U= Ak Fr? A3 o
=L Hd
((:I;?(ng(raiential) Environmental &3 Ao 4+ w2 A%
P reevaluation AA G S-S Aes)of sk ol Aol gyt
. Jg58 HEE T3 9 5 S
Self-reevaluation 01%';%]@%] iﬂo} =T Anw ay w17 set
e ) _ . A T3 vk
- . A 75A AgeFs H LC AgET A _
Sociabfberation 15 s st RS e a o aney o B9
S B AF T 2F
7153 3 AgEE AlEE) 7% AEEHRS
Helping A, 58 U 5xE TREa osh Tz
relationship 174 AEGHE AT -olo] Sl&7ta?
Z2age Folo] 5197197 (=)
N ° 71E - g HEe _ A=L Zol7] 5t
Process of Self-liberation j}\}jra] 1=t e 2= A3 A$-7 74}; =°]7] 4 9 A3l
change : =
9 . Reinforcement e o s
(Behavioral) ol Al k= A8 A
management
Count g AN, ewe ame  MEsww: wiE 9ew
ouner ohA] A2 A Ay O orr e e T
conditioning o1 3 ol AR5} 2ALd 7] AE Al
Stimulus control ~ *H* Sl=tha Q2 AL & 5 AH H3 = AHs]
Increase the Pros/ Decrease Cons x| 5.4 Aj&ok2] W3lo] o =299 2 4
Increase Self-efficacy W7l g5 B85 s o)f? = A
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[TTM 7|5t &9 W AA ]
dFd it AlgE s FY WAAE 2EE 1S ARE 9EFE e
st 9Egs g #Y wWAMAE TTM N7 93k “Pro-

change behavior system (https://www.prochange.com/)” A

based Manual: A Guide for Managing Cholesterol”% &7} Wi 745
of, wiFdelA A= WAAE ARESISITE F7I8F AEe] 5T
(e AetA/ e A/ A/ B S A /A G AD A ZH2 871e] H A A
& FE3t F 40709 wAAE A2l
64712 TTM 71%F n& ztge} 40709 & WA= 7 o) F o d=t
5

AA AW B £ AES /8 @A W, FEZ Anere A s

(6) A&7+ A
@ At A

TTM7]8F 2% 259 HWAXES TTMY strategiesol] A wj X

Ho

B4 we) AR sl eas ARelolA 4w we A3}

% 7)% ol A remind 7SS LA B
4 A5 AR AEAe Aol weh Fof A7g T
remind 715 F7HHth AF 712 W gEs Gow o

% QY 718 wAsRgon, Ho] Bt EaAY vy
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https://www.prochange.com/

2L FrARA AR AL wIstel WE WES wEH

S tH(Table 20).

Table 20. Comments from clinical expert

Function v’ F°F adherenceE =o]7] A FoF A

S, J,

71%°] 23d Fart o

vV F4 71E, AsE Y V1S5RS 48 dee s A
A 1Fd 14 Fom FU1E sEk £5 A Ao

v A3 JbsetA et Ve, ade Bx YA AR E ¥
7Veb= 715l Adaith

v ASGEH BEE B9 9 e Y HF R AdgE
o A A Ag e 7EA AIEE F71 e gheh whebA
AAEZ D ALY Hrhe HA 125 HHo] At

Knowledge v LDL-C A4k =717 EE Aol A= LDL-CS &#FA

gorw, FIHzHE, FAAY, LUEAGHIYHE
= 99e3lS # LDL-Co] AtE = o] st

v 5718 Ar Kol A4 4 gk «AdHH wiste] digh
718 BE(he7H)7E FedUn AY w713 e
( ) YTk 2tar A e A olslEtr] Sl A 2ok

v 2ol 75 Zrert 712 @9l Jbestehd A F7ts)
i E=

v &% 715 METorkcal @917} a&4d 3 2o

v o EA Agsy Uad JEEE #Hrbeta, agyge] Y=
9 oEEE Folx= Wo] XFHW {88 3 A}
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Table 21. Examples of data dictionary

Field name type value unit min max description

Clinical_Assessment_ID integer number

SBP real number mmHg 50 200

Diabetes boolean yes|no Pz A5 Fo)AY FEA] o] 126mg/dL
oldeltt

Hypertension treatment boolean yes|no pn¥to g ARFo|t

Smoking boolean yes|no A Folt@ng A 71%)

CHD risk requivalent boolean yes|no WA (@AFT A2B8N 5) B
BxEUAL, SR ENF, o] By
ZA%H A Aehre 3 glng

Familial risk boolean yes|no S5, FAA ) F wAF 554 v Rk, o] 2} 654
el A g wAsio] whad A sl

CHD boolean yes|no FABVENZTLOR AES WY A
Aotk

LDL real number mgidL 1 500 24999 ¢S %9 LDL=TC-HDL-(TG/5)

HDL real number mg/dL 1 500

TG real number mg/dL 1 999

Cholesterol real number mg/dL 1 999

Cholesterol medication boolean yes|no
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dolg &2 1 W&o wlE} entity table® FEst TAES =243}
A H(Figure 12).

AR A st A Y= HolE2 ‘hyperlipidemia_diagnosis’,
‘lifestyle_diagnosis’, ‘motivation_diagnosis’, ‘self-monitoring’ ©]al, A]2]
= TrF o] A= 9= HolE2 ‘lifestyle_rule’, ‘motivation_rule’, 12]3L
‘success or failure’ ©]t}. Haek ‘ifestyle & medication_recommend’ £;
‘eduation_recommend’®ll #7F=o] ATt7} ruled & HAAEH F7o
‘tailored_recommend’ E|o] &2 A& ¥, ‘food_DB'= 2]o] EUYEH

Zagh S48 2R, FUadHE, A 5o AR AdEH.
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Hyperlipidemin_diagnosis

PK | Hyperlipidemia ID

FK1 [user name

sep

Dizbetes

Hypertension treatment
Smoking

CHD risk requivalent
Familial risk

CHD

LDL

HDL

TG

TC

Cholesterol medication
Dx_Framingham score
Dx_hyperipidemia

Personal

PK | user name

Email

A 4

A

Self-monitorig

PK

Self-monitorig ID

Food_DB

Date of birth
Age

Sex

Read log

3 3

FK1 | user name

Diet_date
Diet_time

FK2 | Food_name

Food_amount
Activity_Vigor
Activity_Mod
Activity_Walk
Activity_time
Smoking_amount
Smoking_date
Medication_name
Medication_time
Medication_date

PK

Food_name

Food_kcal
Food_chol
Food_satfat

Motivation_diagnosis

PK |Motivation ID

Date_assess
Diet_stage

h
Behavior_diagnosis
PK | Behavior ID
Diet_score
Activity MET
Activity_group
weight
BMI
Smoking_score
Medication_score
FK1 | user name
E
Lifestyle_rule
PK | Lifestyle rule ID
FK1 | Lifestyle_ID
FK2 | Hyperlipidemia_ID
FK3 | Lifestyle_recommend_ID

Activity_stage
Weight_stage
Smoking_stage

FK1 |user name

Medication_stage

Tailored_recommend

T

PK

Tailored recommend ID

FK1
FK2
FX3

Motivation_rule

Motivation_rule ID

v

Behavior_recommend

Motivation_ID
Education_ID

PK

Behavior recommend ID

Education_ID PK
Lifestyle_recommend_ID
user name FK1
‘ FK2
Eduation_recommend
PK | Education ID

Y

FK1

Diet_feedback
Activity_feedback
Weight_feedback
Smoking_feedback
Medcation_feedback
Clinical ID

short message
Diet_education
Activity_education
Weight_education
Smoking_education
Medication_education

Figure 12. Entity relation diagram
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Table 22. Rules for hyperlipidemia diagnosis

CHD Dx_Risk . . . . .
CHD . - LDL-C Dx_Lipidemia Clinical Diagnosis
risk  factor
FAHEHFTTIo] AEE Fy2HEo] IAEF F= Clinical
Y all all >=70 Abnormal o . .
9l 70mg/dL ©]7g o= & Qg Diagnosis=1
A EHETFTol AEE FUZHES Clinical
Y all all <70 Normal e . .
AA 7 A Ay Diagnosis=2
AL E ZYAH S0 UAGF oFE X Clinical
N Y all >=100 Abnormal A e Etel i 1 Zel = g0l J: ]igo o . .
100mg/dL o] 4t ojEm & RS Diagnosis=3
AUE ZH 2 ES Clinical
N Y all <100  Normal 1 g Tol X qk . )
- QA 2=z AUt} Diagnosis=4
°;§E.Z;:7 A Zg A Eo 1 x| & =% okX linical
N N o2 92130 Abnormal j 3 = Z8 2H o) i ]—go oF & C_lnlca_
7] o)A ol 130mg/dL ©]XA; o]z & g e gty Diagnosis=5
e 47 AW e ZFAHES Clinical
N N >2 <130 Normal A ¥ 4= ez nieal
T 0 ol oAt AN 5 dYT) Diagnosis=6
N N 0-1 52160 Abnormal A8 847 AEE FY2dHE0] 2AYF & A =7} Clinical
7 7 \gk o] X4k 160mg/dL ©]/ o]B=E g a3y}, Diagnosis=7
130 938 Q@ av) AN T FY 220 Adwd deE e Clinical
N N 0-1 160 Borderline = U7H u}i} o 1303120 E/dEO]Ei DA HZF drto] o -
2t &, -160m = _ jagnosis=
B ¢ 22 g4 ’
N N o1 w3 N | 98 847} AW e FyAHEE Clinical
- orma
F ) vk o]al A4 7 dyy Diagnosis=9
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Table 23. Rules for behavior diagnosis

=&
P eT e ter B
des High Moderate Low
Rk
Abnormal [Activity feedback 1]  [Activity feedback 4]  [Activity feedback 7]
Borderline [Activity feedback 2]  [Activity feedback 5]  [Activity feedback 8]
Normal [Activity feedback 3]  [Activity feedback 6]  [Activity feedback 9]

[5718 A= J]

A7 @9 Aste] digk 718t e e A7 B9 e A
AZEH. dE 50, +F ALFHAAN F/RE/HFow Ad e
Aol Mt ohE dito] FHoRE AP, 1 gl wepA] 5ol
3 713k Awrh ARE 5718 Aw Aol F 57 o] A

A =) I tH(Table 24).
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Table 24. Rules for motivation diagnosis

Motivation level
of activity

Pop-up

Activity level

High

~
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Figure 13. Main algorithm
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Figure 14:= <ke] 13 AjellA] Table 2025 ZAHAY 2AHZF
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Figure 14. Sub-algorithm for hyperlipidemia diagnosis
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Diet_input

Behavior & Motivation
_Diet

Diet_score>=30

no{ Diet_feedback_4

_Hyperlipide

in=normal

Bx_Hyperlipide
in=normal

Hyperlipide
borderline

Diet_feedback_1 [€—n.
yes
v

yes
v

yes
v

Diet_feedback_5

Diet_feedback_6

Diet_feedback_3

Diet_feedback_2

}Z! é“ > no
yes 78

e no

v v

D_Maintenance D_Action
yes s l’lO
D_Preparation D*CC’”(imp'at'o D_Precontemplation
P Diet_education |

Figure 15. Sub-algorithm for diet
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(3) User interface

AE o]~ G A= 570 HIQl wyrel g 487) =3 dS AHAS)
Atk WSl WlFE Asdd I/ AEEd/tholol g /M7 AR el 57 vl
2 AARZEJHIE F5 ARE HlEd wE wiAE A st /A R/
olojg]/d7ge] 47) wlir= WAk tH(Table 25). ‘X wlirol= 125
vith o] gk uAdT M, A9 B sr1E AR Xdho] wjA| ¥ le
o, AR wgrell = BHES ,‘thololE]” w3l = daily log 715
Lol whE &kl 7lsol v A E

oflh
11]
_O.

Table 25. Description of menu and screen

Main menu Sub menu Description No. of Screen
Diagnosis  Personal Link to app manual 1
Input personal information
Lipid and risk Input lipid related data
factor Display hyperlipidemia diagnosis results
Behavior &  Input behavior & motivation data and display diagnosis results
motivation Diet
Activity
Weight control
Smoking
Medication
Display motivation trend
Motivation level tailored Link to detailed education screen (diet/activity/weight
education control/smoking cessation)
Display detailed education (64)
Daily log Display daily success and failure
Input dietary log
Input activity log
Input weight log
Input smoking log
Input medication log
Display trend Graph
Set a goal
Setting Link to sub screen
Set medication remainder
Display app information
App reset
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3) 37t

(1) A+ 37+ 29

© dE7F 37
Aw7E 237l B7h Ao v 2ok F3A kel dgrh v
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W FUAYEE BEe 97 A5t 3.0 (X100 SR Y] W
Ao AT 2 oo Bz wekd FEe Tyl A
Bl AHgALel vzl Al WA™ F dFUR (o 29,

A=, o5l 5) &l 3.52 (x1.0DF o= 71 Yktk(Table 26).

e
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Table 26. Usability score from expert group

Category mean (£sd)

Engagement 3.80 (£.77)
Functionality 4.24 (£.55)
Aesthetics 3.96 (£.69)
Information 4.18 (£.63)
Subjective 3.66 (£.68)
Health behavior 4.15 (£.58)
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Table 28. Usability score from user group

Category mean (xsd)

Engagement 3.90 (£.62)
Functionality 4.24 (+.61)
Aesthetics 4.01 (x.59)
Information 4.26 (x.53)
Subjective 3.61 (x.71)
Health behavior 417 (x.75)
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tH(Table 29).

Table 29. Recommendations from user group
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Table 30. Characteristics of study participants

Characteristics n (%) meanzsd
Sex Male 34 (53.1)
Female 30 (46.9)
Age 52.09+8.79
30-39 3 4.7
40-49 25 (39.1)
50-59 25 (39.1)
60-69 8 (12.5)
70-79 3 4.7
Medication Yes 40 (62.5)
No 24 (37.5)
Smoking Yes 7 (10.9)
Quit 20 (31.3)
Never 37 (57.8)
Stage of change Precontemplation 9 (14.1)
Contemplation 14 (21.9)
Preparation 34 (53.1)
Action 1 (1.6)
Maintenance 6 (9.4)
Information read 19.22+6.51
12-16 24 (37.5)
17-21 23 (35.9)
22-26 10 (15.6)
27-31 3 (4.7)
32-36 1 (1.6)
37- 3 4.7
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Table 31. Transition in stage of change between pre- and post- intervention

Motivation Post

Behavior 1(PC) 2(C) 3(P) A4(A) Status
Dietary 1(PC) 1 0 0 2 0 3
2(C) 0 0 0 1 0 1 Improved 13
Pre  3(P) 0 1 3 6 0 10 Unchanged 46
4(A) 0 0 3 0 4 7 Deteriorated 5
5(M) 0 0 0 1 42 43
Total 1 1 6 10 46 64
Activity 1(PC) 3 1 1 0 0 5
2(C) 0 7 4 2 0 13 Improved 16
Pre  3(P) 0 4 16 5 0 25 Unchanged 43
4(A) 0 0 0 4 3 7 Deteriorated 5
5(M) 0 0 1 0 13 14
Total 3 12 22 11 16 64
Weight 1(PC) 3 1 0 0 0 4
control 2(C) 0 1 3 0 1 5 Improved 7
Pre  3(P) 0 0 26 1 1 28 Unchanged 55
4(A) 0 0 2 1 0 3 Deteriorated 2
5(M) 0 0 0 0 24 24
Total 3 2 31 2 26 64
Smoking 1(PC) 0 2 1 0 0 3
cessation 2(C) 0 0 0 0 0 0 Improved 5
Pre  3(P) 0 1 1 1 1 4 Unchanged 21
4(A) 0 0 0 1 0 1 Deteriorated 1
5(M) 0 0 0 0 19 19
Total 0 3 2 2 20 27
Medication 1(PC) 0 0 0 0 0 0
2(C) 0 0 0 0 0 0 Improved 0
Pre  3(P) 0 0 2 0 0 2 Unchanged 36
4(A) 0 0 0 4 0 4 Deteriorated 4
5(M) 0 0 3 1 30 34
Total 0 0 5 5 30 40

P=pre-contemplation, C=contemplation, P=preparation, A=action, M=maintenance
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Table 32. Comparison of stage of change between pre- and post- intervention

pre post
torZ p
meanzsd meanzsd
Diet 4.344+1.102 4.547+0.853 2.128 0.033%
Activity 3.188+1.220 3.391+1.190 2.341  0.022
Weight control 3.594+1.244 3.719+1.175 1.821 0.073
Smoking cessation (n=27) 4.222+1.386 4.444+1.050 1.803 0.083
Medication (n=40) 4.800£0.516 4.625+0.705 -1.890  0.059?
Overall 2.703£1.049 2.938+1.037 2.652 0.010

a)Wilcoxon signed ranks test
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Table 33. Comparison of behavior between pre- and post- intervention
. pre test post test
Behavior Scale torZ p
meanzsd meanzsd
Diet MDA (50%])  34.438+5.560 37.000£5.255 4.651 <0.001
Activity MET 586.609+748.335 702.266+762.068 1.695 0.095
Weight control Weight 65.734+12.081  65.600+11.945  -554 0.581
Smoking cessation (n=27) FTND (10%)  0.519+1.397 0.630+1.644 1.342 0.180°
L present smoker (n=7) 2.000£2.236 2.429+2.572 1.441 0.200
Medication (n=40) MMS (67) 4.700+1.203 4.775+1.387 0.357 0.723

a)Wilcoxon signed ranks test,

MDA= Mini Dietary Assessment Index, MET= metabolic equivalent, FTND=Fagerstrom test for

nicotine dependence, MMS= Modified Morisky Scale
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(2) 7FAH2: 5718t A= A5 Zpolrt A7t 98] Aol FFS
2 Ao,
A A 5 sk dAle] Zpolrh e Ao Aol JEFe F=A &
At A vt} Zth(Table 34). 2ol5ae] Wal @A Adafst o
AARe] Aol H4rh 7 Wol(6.50%) dsetalen, Wit A7 )
29 dlATE ol 1(2.09%), s dadAE Aol A5 (-
3.208)8H 9Tk ol 257 TR B AL WA Ao, &%
saboll thal A o Apolzb frefsiAl YERg oy FefillM = AR
frolebAl ek AT wel G4, st AV AR iAol AlSel
g ol Za(-10kgdtg ot BAR R Fel7 Aot g F

Aol M= Wst dAVE Z3dd qdaEe] Al =7t 25 O A

g o] A3t vehgoy $AAeR Fof3 Aol gtk o8

2 F335H Figure 25, 263 2t}

Table 34. Comparison of behavior by transition in stage of change

Difference in Behavior n meanzsd F p

Diet Improved 13 6.50+4.189 11.765 <.001

Unchanged 46 2.17+3.820

Deteriorated 5 -3.20£1.924

Activity Improved 16 411.94+750.880 3.419 0.039

Unchanged 43 23.84+442.247

Deteriorated 5 -42.80+229.868

Weight Improved 7 -1.00+1.633 1.010 370

Unchanged 55 -.04+1.835

Deteriorated 2 .50+.707

Smoking Improved 5 .40+.894 1.558 4592

Unchanged 21 .05+.218

Deteriorated 1 0.00

Medication ~ Unchanged 36 .31+.583 2.415 1202

Deteriorated 4 -2.00+3.559

a) Kruskal Wallis test
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Weight control Smoking
(kg) (FTND, total 10)
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Figure 26. Comparison of behavior with weight and smoking

(3) 7ba3: FA Aol Z4E F715 Aol wel, APHE JAAY
89, A7) Esk, W B4 et 4 A F Aolr}

d TAE = ol Aotk Ak WE dAlo] W2 TTM strategies?l]
zpol7b A=A Hlaws)] 2 A= Table 3594 2T

A AGA ] QdE A A= increase pros, consciousness raising,
dramatic relief, environmental reevaluation, social liberation®l] g+ =
A7} Folx o o] F consciousness raising@} social liberationol| A -+
oJstAl A7) Adsstsit.

aAl] A" oAbl Al increase pros, decrease cons,
consciousness raising, dramatic relief, environmental reevaluation,
social liberation, self reevaluation®] W3+ Fx7} F9H L™ increase
pros, consciousness raising, dramatic relief, environmental reevaluation
ol o3t A5 a37 e Consciousness raising?} environmental

reevaluation®] 4% A A7 1HAGEA A H Y SkAqE &

95 ; iﬂ k._1]| l-ﬂl_ ITL



A

i

als
b}

HE B

32
=

ol

A

of\

de
H Sl e o
A7t sl Srtstden, 35/ fA A dw o dAtel AA

counter conditioning®] A<7F F93F zFo]E EFN I

o

-~

[

AL S AlA = self-efficacy2} counter conditioning

O:

96 . _H o 1_'_]'| ©

1

I

1L



Table 35. Comparison of TTM elements by stage of change

Precontemplation (n=9) Contemplation (n=14) Preparation (n=34) Action & Maintenance (n=7)
pre test post test pre test post test pre test post test pre test post test
meanzsd mean+sd meanzsd mean+sd meanzsd meanzsd meanzsd meanzsd
Decisional Pros 17.56£1.59 18.00+1.41 16.50+2.94 17.36+2.00 17.06+3.46 17.62+2.59
balance Cons 9.78+4.63  9.67+4.50 9.33+2.81 10.17+3.83 10.47+3.13  10.09+3.65
Total 27.78+4.74  28.33t5.05 27.17+4.26 27.83t4.82 26.59+4.63  27.53+4.40
Self-efficacy 17.74+4.07 19.47+3.20  17.14+3.85 18.57+5.16
Process of Consciousness 9.44+2.70 10.22+2.82 9.14+1.92 10.86+2.28
change Raising
Dramatic Relief 10.33£2.96 11.11+2.42 9.71+2.15 10.84+2.27
Environmental 10.44£2.30 10.78+2.54 9.93+2.38  11.07+2.53
Reevaluation
Social liberation 9.44+2.19 11.44+2.83 10.14+2.97 10.35+3.22
Self Reevaluation 9.92+42.64 10.00+2.91 11.53+2.27 11.91+1.94
Helping 11.38+2.36  11.09+2.01  11.86+1.95 11.29+2.43
Relationships
Self Liberation 10.68+2.34 11.06+1.94  10.57+2.99 11.71+2.21
Reinforcement 12.71+1.98 12.43+1.62
Management
Counter conditioning 10.71+2.36  11.53+t2.03  10.14+0.90 11.71+1.11
Stimulus Control 12.43+1.99 12.29+1.70
Total 100.33+13.71 107.78+16.52 97.08+20.82 104.50+24.51 113.74+17.61 117.94+15.80 114.29+12.27 116.00+12.87
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HZ 5. Q75T A3 7HA

request for use of instruments - gemxE X &

Joo Yun Lee
Dear. This is JY Lee, Ph.D. candidate in College of Nursing, Seoul National U...

Stoyan Stoyanov “~ -
L}, LeanneQj|# I~

X ol > BRolv oY g Yof HY okt x
Dear JY Lee,
Please find attached the professional and simplified versions of the MARS. The simplified version (MARS-AU) should
allow you to achieve what you intended to do to use the scale with participants/users. It will not be a good idea to
remove items from the original scale as it is intended to be used as a comprehensive evaluative tool.
1. If youintend to translate the scale, please consider using blind ‘forward’ and ‘backward’ translation. I will be
happy to provide you with feedback on your ‘backward’ English version so that you may adjust items in your
translation if necessary. We already went through this process with a translation in Italian, so it will be good to follow
the same steps. The Italian team used these translation guidelines: Herdman M, Fox-Rushby J, Badia X. A model of
equivalence in the cultural adaptation of HRQoL instruments: the universalist approach. Qual Life Res. 1998;7:323-35.
Here is a youtube tutorial on the MARS which will give you further understanding on some of the concepts used in the
scale. https://www.youtube.com/watch?v=jB2HRhCVX2Y
Sincerely,
Stoyan Stoyanov
eTools for Wellbeing Project Manager | Research Officer | School of Psychology and Counselling | Centre for Children’s

Use of measures goExRs X &

Janice Prochaska - - v
LEOfiA] [~

%y goiv > FIolv DY MG Qof # okst x

Dear Joo Yun Lee, we do have others use our copyrighted measures for their research. My assistant will send you
a letter asking permission to do so. We ask that you pay us one dollar per use of the measures.

Kind regards,

Janice M. Prochaska, Ph.D.
President & CEO
Pro-Change Behavior Systems, Inc.
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55 10. dojg ArA

Category Entity type value unit min max description
Username character string 1xt2| 10Xt2|
E-mail character string
Date of Birth point in time YYYY-MM-DD
Personal
Age integer number Caculated from "date of birth"
Sex boolean M/F
Information read log integer number
Hyperlipidemia_ID integer number
SBP real number mmHg 50 200
Diabetes boolean yes|no S 2 X2 FO|HLt SEA| 0| 126mg/dL 0|A0|Ck
Hypertension treatment boolean yes|no nEto g K| gF0|CH
Smoking boolean yes|no S2 Fo|IcHIHE M 7|8
HAEUHSHEAS, AD4N S) Fo UXAEUASH SHEBE SA0| SHHE As
CHD risk requivalent boolean yes|no o ';;,;éxfé;:"“gc’;ﬂ Eéftf’ 4 S) e YXEUTY, KLUSUT SU0 5 b
W Hets A2 N
Familial risk boolean yes|no 20, HHX0] F Xt 55M 0|2 0K} 654 O|2Hofj A RHAMS WA Sto| st & QICh
CHD boolean yes|no FHASUTSTOR A|ES WAL 6 X|Z2Fo|ct
LDL real number mg/dL 1 500(x™ e gle Z LDL=TC-HDL-(TG/5)
HDL real number mg/dL 1 500
Hyperlipidemia_diagno | 1G real number mg/dL 1 999
s Cholesterol real number mg/dL 1 999
Cholesterol medication boolean yes|no
Dx_Hypertension boolean yes|no 2=2=7| &2>140 or 0|2+7| & 2>90 or DHAX|E=Y
TI8% B A9 A
but, HDL>60 & Z 2 Risk factor-1 $tC}
2l
Dx_Risk factor integer number count pnk=-hols
HDL<40
Familial risk
S121 (GH>454); Of41>55)
. . S8/ Y/ cholesterol/HDL/ S /57| EY/nEY X2
Dx_Framingham score integer number Rule "framingham score”0f }2} At
Dx_Hyperlipidemia character string with code A‘bnorma\lborderllnelnorm Rule "Dx_Hyperlipidemia"0j| [ck2} 7|4
" e 5 =
163 W A =]
] -



Category Entity type value unit min max description
Behavior_Assessment_ID integer number
Diet_input character string with code Mini Dietary Assessment Index, MDA 102
Vigorous_day real number 3/F
Vigorous_min real number 2/3|
Moderate_day real number 2/F . . . N .
rternational physical activity questionnaire, IPAQ
Moderate_min real number 2/3|
walking_day real number 3|/F 0 999
walking_min real number 2/3] 0 999
Height real number cm
Weight real number kg
Smoking_input character string with code Fagerstrom test for nicotine dependence, FTND 6 2%t
Behavior_diagnosis  [Medication_input character string with code Modified Morisky Scale, MMS 6&%}
Behavior_Diagnosis_ID integer number
Diet_score integer number
Vigorous MET real number MET V_D*V_min*8.0
Moderate MET real number MET M_D*M_min*4.0
Walking MET real number MET W_D*W_min*3.3
Activity_Total MET real number MET V_MET+M_MET+W_MET

Activity_group

character string with code

High/Moderate/Low

Rule "Activity group"

BMI

real number

weight/((height/100)"2 )

Normal weight range

real number

(BMI=18.5)<normal <(BMI=23)

Smoking_score

integer number

Medication_score

integer number

Behavior_recommend

Behavior_recommend_ID

integer number

Diet_feedback

Activity_feedback

Weight_feedback

Smoking_feedback

Medcation_feedback

Motivation_diagnosis

Motivation_ID

integer number

Date_assess

point in time

YYYY-MM-DD

Diet_stage

character string with code

Precontemplation/Contemplation/Preparation/Action/Maintenance

Activity_stage

character string with code

Precontemplation/Contemplation/Preparation/Action/Maintenance

Weight_stage

character string with code

Precontemplation/Contemplation/Preparation/Action/Maintenance

Smoking_stage

character string with code

Precontemplation/Contemplation/Preparation/Action/Maintenance

Medication_stage

character string with code

Precontemplation/Contemplation/Preparation/Action/Maintenance
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Category Entity type value unit description
Education_ID integer number
Short message
Diet_education
Education_recommend [Activity_education

Weight_education
Smoking_education
Medication_education
Self-monitoring_ID integer number
Diet_date point in time
Diet_time character string with code ORI/ M/ /2HA
Food_name character string with code
Food_amount real number o8 13 M2
Activity_date point in time YYYY-MM-DD
Vigorous_day real number 3/
Vigorous_min real number £2/3%|
Moderate_day real number 3/

Self-monitoring Moderate_min real number £2/3%|
walking_day real number 3|/
walking_min real number 2/3|
Smoking_date point in time YYYY-MM-DD hh:mm
Smoking_amount interger number i
Medication_date point in time YYYY-MM-DD
Medication_time point in time
Medication_name character string
Medication_yes boolean yes|no
Weight_date point in time YYYY-MM-DD
Weight real number kg
SuccessorFailure_ID integer number
Diet_SuccessorFailure character string with code /S HEEH/O0A| R

SuccessorFailure Activity_SuccessorFailure character string with code S HEEE/AIMS/0|AI
Smoking_SuccessorFailure character string with code A/2EEN
Medication_rate real number %
Medicaition_SuccessorFailure |character string with code S REE/ASS/0|AIHY
Food_group character string with code SAlol 08
Food_name character string with code 24 0|2 (ZH|Y, %, . Etc)

Food DB Food_kcal real number calories 2o Ztz 2|

Food_chol real number mg S o ZYAHE
Food_satfat real number g SAl0| ZTHX|EHAL
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Behavior & Motivation
_Activity

N

Activity_grou
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Activity_feedback Px_Hyperlipidei

in=normal

yes
v

Activity_feedback Activity_feedback
2

Px_Hyperlipide
in=borderline

Bx_Hyperlipide

Activity_feedback le |
4 in=normal

Px_Hyperlipide
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yes yes
v v

yes
A4

Activity_feedback Activity_feedback
5

Activity_feedback
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yes
v

Activity_feedback
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Motivation_weight

Weight
Height

Calculate
BMI

ye: HHF

HHE e: BMI <18.5 no

Calculate normal
weight range

Calculate normal
weight range

B%_Hyperlipide Weight_feedback
4

=normal

PX_Hyperlipide
in=normal
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v
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v
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v
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Behavior &
Motivation_Smoking

Smoking_feedbac
k_1

[€«—n

(_Hyperlipidei
in=borderline

yes

(_Hyperlipidei
in=normal

yes

Smoking_feedbac
k_2

Smoking_feedbac
k3

12 o] &
Lk

S_Maintenance

no

Smoking_input

yes:

Smoking_score<7

S_Action

39 o

P Smoking_education

Px_Hyperlipidel
in=normal

yes

Smoking_feedbac
k6

(_Hyperlipidei
in=borderline

yes

Smoking_feedbac
k5

Smoking_feedbac
k_4

TS 670 Y O|LH AIZFE

yes

S_Preparation

TS 10 O|Lf AIEF

“y2zto| A&t

zo| A&LII?

no

S_Contemplation

s_Precontemplation
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Behavior &

Motivation_Medication

Medication_feed
back_1

€—n

yes

Bx_Hyperlipidel
in=borderline

back_2

Medication_feed

Bx_Hyperlipidel
in=normal

yes

Medication_feed
back_3

M_Maintenance

M_Action

Medication=N

Medication_input

Viedicaiton_sco!
>2

Bx_Hyperlipidel
in=normal

Medication_feed
back_6

yes

M_Preparation

Medication_feed

back_4
Medication_feed
back_5
1
no
no
v

M_Contemplation

M_Precontemplation
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Abstract

Development and evaluation of
hyperlipidemia management
mobile application
based on transtheoretical model

Jooyun Lee

College of Nursing

The Graduate School
Seoul National University

The purpose of this study was to develop a hyperlipidemia management mobile
application that provides tailored education intervention based on the
transtheoretical model (TTM) according to the level of motivation for health
behavior (diet, activity, weight control, smoking cessation, and medication) and to
investigate the effects of the developed mobile application on motivation for health
behavior and the actual health behavior score.

The study involved developing a hyperlipidemia management mobile
application and investigating the effects of the application in hyperlipidemia patients.
In the application development, evidence-based and TTM-based tailored

intervention for the management of health behaviors in hyperlipidemia patients was
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planned first. Then, the knowledge and functions to be included in the application
were analyzed through user requirements and literature. The data model, process
model, and user interface were designed. After implementing a mobile application
on the Android platform, the usability of the implemented application was evaluated
by experts and hyperlipidemia patients. The effects of the application were evaluated
by applying the mobile application to 64 patients with hyperlipidemia for 12 weeks
using a one-group pre-post test design. The level of motivation for health behavior
and actual health behavior were measured before and after the intervention. The
differences in motivation level were divided into improved, unchanged, or
deteriorated groups, and then whether there was a difference in the degree of change
in actual health behavior by group was analyzed.

The application developed in this study was designed based on the published
hyperlipidemia management guidelines and literature. Based on the motivation level
(pre-contemplation/contemplation/preparation/action/maintenance) based on the
TTM entered by the patient, the application provided evidence-based, tailored
information every week. The usability scores of the experts and patients in
engagement/functionality/aesthetics/information/subjective/health behavior ranged
from 3.66 to 4.24 and from 3.61 to 4.26 out of 5, respectively.

For the effectiveness evaluation results, the levels of motivation for diet,
activity, weight control, and smoking cessation were increased, and statistical
significance was shown in motivation for diet and activity. The health behavior
scores for diet, activity, weight control, and medication adherence were increased,
and statistical significance was shown in the behavior score for diet. In the

motivation-improved group, the health behavior scores increased more than those of

172 3



the unchanged or deteriorated groups, especially in diet and activity.

In this study, the application with tailored intervention for health behavior was
effective for motivation for diet, exercise, weight management, and smoking
cessation but not medication and effective for actual dietary, exercise, weight
management, and medication behavior except smoking.

This study developed a tailored intervention for health behavior using a mobile
application and contributed to the management of health behavior in hyperlipidemia

patients.
Keywords : Hyperlipidemias, Health information technology, Intervention

studies, Evidence based practice, motivation, Theoretical models

Student Number : 2011-30148
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