'i) Check for updates

HAWSUZSTISE] A40H A43(2023. 10) pp.33-43

Korean J Healtk;l Bduc Promot, Vol.40, No.4 (2023) hitps://doi.org/10.14367/khep.2023.40.4.33

OAg lute] Aol AN A9 WA A

X0, O|X|’, PN, UG

OL-Oo,
‘olsjolRjcteti Qsitlelel Sk sia} e, “olslolrsln SaR A 2

Of

Core contents for digital healthcare services across the life span

Jive Kim", Jiyoung Lee’, Sunyoung Yang', Hyekyeong Kim"'
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Professor, Department of Health Convergence, Fwha Womans University

Objectives: This study aimed to develop core contents and strategies for digital healthcare services across the life
span. Methods: Documents on government and public health organizations in Korea, England, and United States
were reviewed to determine life stages. Secondary data analysis was conducted to identify major health problems,
and these were prioritized depending on the size and seriousness of the problems. A survey was conducted to
identify the needs for digital healthcare service. Results: This study identified life stages as pregnancy, infancy and
early years, childhood and adolescence, early adulthood, middle age and older adulthood. Obesity, stress, and
depression were prioritized health problems across the life span. The need for app-based digital healthcare was
based on self-efficacy, attitudes. digital health literacy and skills. Health problems could be prevented with
managed healthcare services with behavior change techniques (BCTs). The phases of intervention included
collecting data, clustering clients, curating services, and monitoring and evaluation. Lifestyle score, ecological
momentary assessment (EMA), chatbot service and gamification were recommended to increase effectiveness and
efficiency of the intervention. Conclusion: Digital healthcare services should be developed through collaboration
with offline health promotion services and prospective studies to produce evidence for effectiveness and efficiency.
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(Table 1) Data elements associated with priority rating criteria
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Seriousness (0-20 score)

Size
(0-10 score) Total Urgency Severity Economic costs  Impact on others
Lethality, Direct and Behavioral,
Prevalence Seriousness Five-year premature indirect annual, emotional or
of the problem of the problem prevalence trend mortality or lifetime, and physical impact
disability hospital costs on others

25% and above 9~10  Very serious  18~20 Increasing

4~5 High 4~5 High 4~5 High 4~5

10~24.9% 7~8 Serious 12~16  Stabilized

2~3  Medium 2~3

Medium 2~3 Medium 2~3

1.0~9.9% 5~6 Slightly serious 8~12 Decreasing

0~1 Low 0~1 Low 0~1 Low 0~1

0.1~0.9% 3~4 Not serious 1~6

0.01~0.09% 1~2

Less than 0.01% 0O
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(Table 2) Prioritized health problems by the life course
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Infancy and early Childhood and

P
fegnancy years adolescents

Rank

Early adulthood Middle age Older age

BPR Health BPR Health BPR Health
score  problem score problem score  problem

BPR Health BPR Health BPR Health
score  problem score problem score  problem

8+4+4+ ) 6+5+5+ . 10+5+5+ O+5+5+ ) 104545+ . 10+4+5+
1 545226 Obesity 513204 Obesity 544220 Stress 545220 Obesity 515230 Obesity 545220 Cancer
(N (1 hgrilh 108545+ | I08SE o T0HSE 104545+ Casrdilo i
5+4226 " 3+0=20 @ S+4=29 ~PTESION 5408 " 5+4=28 " S+4=pg  eSCHAr
problems disease
T+3+3+ . 2+4+2+ T+5+5+ . G+2+5+ . O+4+3+ 10+5+5+ .
3 545223 Depression 545218 Cancer 54325 Obesity 5+4=02 Depression 545206 Cancer 5+4=29 Obesity
4 7+1+3+  Alcohol  8+1+2+  Under-  4+4+2+ C 44442+ C 6+3+5+ D ) T7+5+5+ D "
545=21  abuse  440=15  weight 545220 0O sysepq AT 5ysapy DEPIESION gy p  Hementa
5 G+145+ Carcilo_ 6+1+2+ Inius 5+1+3+ Carciiﬂo_ 5+143+  Alcohol  10+1+5+ Cariilo— T+1+5+ D )
4+45=21 V%SC A 540514 UUHES i g=17 V%SC A 545219 abuse 4+4=24 V%SC A gygmpy Cepression
disease disease disease

Notes. BPR score=Basic priority score based on size and severity of the
severity+economic coststimpacts on others.

health problem; Score is the sum of the scores on size+urgency+
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(Table 3) Determinants for utilization of app-based digital healthcare by life course

Child and adolescents Adults Older Adults
Total Elesr:;:(t)'i]ry I;/ii}c;l(c;l(li sIc-h}.li}él Total Users Nonusers Total Users Nonusers
(N=276) PoN=737) (N=d54) (N=283) (N=281) (N=54) (N=227)

(N=74 (N=101) (N=101)

Self-efficacy for 53674078 3491067 3.94+082 4084071 (001

MH service

Perceived need 3 59,61 334085 3524086 377071 010

for MH service

Pre-
disposing

factors MH service

Positive 3884061 3.60£0.51 3.96£0.64 4.01+0.57 (001

Negative

Airudes toward o411 08 0534082 1.16+1.14 1284108 (001

2854083 3.07£0.70 2.80£0.87 2.73£0.86 .020

4072071 419+0.67 3.80£0.74 <001 3.63+0.83 3.98+0.90 3.55+0.79 .001

4.09£0.74 43040.65 3.73£0.72 <001 3.83+0.72 422£0.77 3.74+0.68 <.001

1.46£1.15 1.79£1.10 0.94+1.04 <001 0.90£1.18 1.85%1.25 0.68+1.05 <.001

3.9840.64 412£0.62 3.76+0.62 <001 3.72£0.64 4.09+0.64 3.63+0.61 <001

2521076 2331071 2.8240.74 <001 2.81+0.78 2.25+0.81 2.95+0.71 <001

Accessibility for 361068 3444067 3894062 399£0.63 (001

smartphone

Enabling Digital health
factors literacy
Digital
healthcare skills

3.66+046 343+0.35 3.70£0.48 3.79+0.45 <001

4154123 3961149 423+1.02 422+1.20 .287

4001049 - - - 384054 -

3.68+0.50 3.71£0.52 3.63£0.47 .027 3.58+0.56 3.97+0.63 3.490.51 <001

42241.05 42541.03 418£1.09 366 3.51+1.38 3.61£1.28 3.48+1.41 .547

Social support

Re-
inforcing From family
factors

From others

3451092 354+0.70 3.46£097 3.37£1.00 .456

3.58+0.90 3.68+0.73 3.59+0.96 3.49+0.96 355

332+1.03 339+081 3.33+1.08 3.26%1.13 .647

3544087 3.65£0.91 3.35+0.79 001 - - 3491076 -
3.65£0.88 3.73+0.90 3.5140.82 .001 - - 3642077 -
3424097 3.57+1.00 3.19+0.88 <001 - - 3352087 -

Notes. MH service=Mobile health service
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Change Objectives
Determinants

Digital Health Program
with BCTs

* Information about antecedents
+ Information about consequences

Predisposing Factors
»  Knowledge

* Decisional banace trraining \‘--._\ + Risk Perception
*  Reduce negative emotions «  Attitudes
* Modeling

= Self-efficac
* Verbal persuasion ¥

= Practical knowledge and skills

= Training for problem solving skills
* Behavioral contract

* Personalized goal setting

*  Self-monitoring and Feedback

Enabling Factors

!

N skills

“| + Resources

* Program accessibility

* Social support from SNS,

health coach, peers, etc | Reinforcing Factors

P
* Material & social incentives \ » Encouragement
* Reviewing behavioral goals "l - social support
* Reattribution

* Reward

& Cognitive restructuring + Recognition

Behavioral Health outcome

& Environmental Outcomes

Genetics
= Family history

Behaviors
+ Healthy eating pattern
| | * Reducing sedentary behavior

| | = Physically active lifestyle
) + Sufficient sleep -

Reducing

= Stop smoking
Obesity

- Stop alohel drinking
+ Managing Stress
IJ * Regular Health Screening

Environments
+ Healthy publi policy
+ Healthy built environment
- Marketing of food industry
-+ Media influences

[Figure 1] Mechanism of change with digital healthcare program using BCTs
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1. Collecting Health and Non-health Data
* Factor 1: Sociodemographics

* Factor 2: Health status

* Factor 3: Behaviors and lifestyle

* Factor 4: Perceptions and preferences

4. Monitoring, Evaluation and Feedback

+ Measuring and analyzing health and non-health data with EMA

* Monitoring fidelity and quality

+ Evaluating outcomes of the intervention

+ Feedback and refine the intervention

« Factor 5: Environments

-

N

App-Based

2. Identifying Pattems and Clustering

* Analyzing lifestyle profile and behaviors pattems
+ Segmenting population based on lifestyle profile,

score and other characteristics

Cluster 1
Cluster 2

Cluster n

3. Curating Setvice Contents and Strategies

Providing evidence-based customized intervention

Using behavior change technique, chatbot service, and gamification

Curation for cluster 1 clients
Technique 1
Technique 2 | ]
Technique 3
Technique 4

0.44
0.72
0.78
0.50

[Figure 2] Operation algorithm of app-based mobile healthcare intervention
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Monitoring with EMA and Feedback

Expert Consultation

with Chatbot Service

Gamification and Rewards

[Figure 3] Contents of the mobile healthcare application
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ofE - FaW719 F8 AFEAlE 2EH A $-50]

rlot

=

Pom AEHAE YA A
o] A AFEARH. B
20219 38.8%, T4 FAES 26.8%°1UH H4E
=7 FHES 201597F 20219714 26.8%= S7Fst
2EFA A AW tiE] 4.6% 7R, &
fo= QIR AEL 10t AFSE 1912 108t 1§ 6.5
TJOIEHKDCA, 2022). +-&5°] Jafid 3¢ Asf - A<
7Fs7d0] =orlE & Bl et £, ARI7A] A4
g 4 3dong Ae9RE TR oF & ZAolH.

2 AollA= tAE AFBEAH|L o8] FFad
off sigst= 42l 7k, A3 20 ARSI A
Q19 A9 BT H7|Nke] mHIIEA AR §AEAE
o] Aol vls] AH|A o] gof tiRt A7|as3to] &Sk
on, d BAHollon, o SAARI Heg Btk &
o AH|A FoAks o 71 AT Ve, dAE ga
ZE2A] o] E0ITh FUiAor AnEE, i
£ 7171 59 @S 283t AAHeIHE 8 H A5t

A Z53 AlFshe dAE A 019 o]go]
ZtjE 12 tK(Noar & Harrington, 2012). TR dA g
ElZAI A AdoflA A7t B FEE Zal, o5t
AL, grieke] @2 A2 83 AdEAE sfEstAd,
AH% A2 #1524l AEske s¥' 2= A9
HthHayat, Brainin, & Neter, 2017; Noar & Harrington,
2012). 2 FUHH o ® AGAHE HEEA Tt A
g vjtjo|7} go] &8H1 gleng HAE A FEY
AIE et AR ES] Algol BE S 3%HChang,
Yang, Ryu, Kim, & Yoon, 2018; Neter & Brainin, 2012).
H4 HetdAA Ao Zof7h yAE A Au] A
°ol-§ =g ookl o]82 FHok=t| 7P A=
BEH 1y gAE A e A 179 ARlE
g aRlof &sh A7 ARl EB5S IEI7= &
H7HE7| = gt webA HAomAu|Ao] A
A o HEEA] HFAISO] MBlA HEAdE 1L
ohH, OAE AHe 7laS 8T 4 3= 7Ny
732 g5 A4 9L A= 8Rles
T U2 SAF 2927} JoKBrors, Norman, &
Norekval, 2020).
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Intervention Mapping(®|s} IM) 2] AJojF7|E 7‘]74'
A9 2ARES 7gsta, ol IM 2Y @A 7]
of o7 d BEF HAE A7 AElA F H‘é‘
dheta A} ok th(Bartholomew, Parcel, Kok, & Gottlieb,
2001). HAE A7#E AHIA A S B8 ASA
BIVIE AaLshr| HsiAe Auet A AEst 71+
I} BEY AH|A Z-l= 9 BCT A 7o) dasie)
2 AFolM= RS A% 9 EAHCIHE st
s ARt &, BE FHl=e}t BCTs Aol 7]
9t M)A T2 T8 S AIjbelt. tiAdAE AlESt
71208 E8Y ¢ e A= AL A R (lifestyle
score, lifestyle profile index)°]th(Lloyd-Jones et al.,
2022). YAE A7y AH|IA ARGARZE ZH4ALe] A A
73 A T AdEe 55 el mofekal T1of wet A
5T A9 oS L WY YR E AEE =
2 o JE5Hs AR Frlsto] shue] $A=E
AAoh= AHA7E sttt 72 o719 =8 AE
11]7]- @Z{_E H]—Oﬁﬂ J\HOH_'_J]I:H A7 Ag%’\w,]- 11:]7]» 7@
TE AN BE ARAL BrE o] Ak di4 A
H|AE AlFSHA H

A 7l&S &8t A9 AR A& A4
7t A==, ol A FHoAE F7140 2AE &
gk AREAL TlolH /\X]J—} mEuio] P9k AAel=
oct. oo A-gd 4 3= Wt T EMAE AT £of|A
Pt S R0 HAIZIOE HIUSHES Sl= A
= 7]*HoltKShiffman, Stone, & Hufford, 2008). AHIE
7171 5= &3l AAIZICE HlolgE yst7| wiZel I
‘3 HS(recall bias)s Ak 4 QU= Aol 9lom, £
Al A 2 'G‘ZH—Q-J*]“— HQ & Qlok E3F oA £
2= EMA EE3 0B IA8E & 170385 2 AJH
tlolElE A7t 5% deto] wheh 3 9 245 E3 9
MHAE A 4 ItHBurke et al, 2017; Cohn,
HunterReel, Hagman, & Mitchell, 2011; Runyan et al.,
2013). A& &9, dA7E Fd7] ARl B, F8
AFZAR] Hgke dolks AP AEHA H &
2, T Fefol ol AAzte g FAEsto] E47% B9
% 9 Wedof oisf| whetstar, T1of Attt A EH=E
Algsk= Aol

>i

CIXIZ 7]2t0] AJOHZRT |8 Z1ZR2IAHIAS] SN B 4

—_

A7 A A0 Bl A RE SANA HAE F
A= FAs] FsolEo ANk sk, didAtol Higt 2
< ol ¥ o skAA FFo] Fasirh EIF Ao
AHIA A& 9 S A|arst] flsiA= Ao E
oF 9] 8%lo] areEojof ab, AAFeH 2/do] E3t
= Aeiskd HX(socio-ecological approach) 419 &
A Q1 AFo] F/dE]ofoF gttt HAE AT AH| A=
A7HEAS] AT} o] TS PAkehe H A
Algto] St whebA Yo7 A" Fo] 7hsshal g
BEA0| AREE QueERRIY A AR B 1S HIA
SWEAAN, A% A3, AFSAE LA,
M A ANRY Y] AAA o] Hasitt AH|A T4
]%-9] Booster sessione 53t AH|A A&A] &H 9 o]
AYo|=7] AH|Aete] THA Tk AB|A He] AAE
Slol= Hijto] Hot

[©) ﬂlIQ;

ox -lol'

V. 8dg
& A7e =9 AoiFrE AGEAE =SSl 1
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