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Care networking system-based conversational Al service for older adults
in depopulating area: Protocol development and empirical study
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Objectives: This study developed a protocol for providing a conversational Al(Artificial Intelligence) call service
to address care deficits in Jeongeup, a depopulating rural area in Korea. Methods: A protocol was developed for
3,087 older adults in the rural areas of Jeongeup, which included a conversational Al call service for engagement,
regular monitoring to assess their needs, and referrals to appropriate community resources. The study involved
five phases: analysis, design, development, implementation, and evaluation. A survey on the demand for smart
healthcare services was conducted with 4,989 participants, and the protocol was designed through team
workshops. Results: The conversational Al call service was provided once a week for 12 weeks. The calls were
designed to monitor the participants health, sleep, diet, exercise, and other factors, so that necessary
interventions could be taken upon the detection of potential risks. Of the 306 cases classified as emergencies,
the most common were “request for help” and “dizziness,” with a higher incidence in women and older individuals.
The monitoring team referred participants to community lay workers or home care nurses for coordinated care
and medical services, based on the decisions undertaken in internal case meetings. Conclusion: The protocol
demonstrates the potential of integrating Al and human resources to improve care quality in rural, depopulating
areas.
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FEHY F A7 = AA Q19| Ehl o) o
MO WK(Statistics Korea, 2023a), X% Q171 A} 4
BE, ISPt APHof wht Z5o] Bagt Al Al
4 52 WA Xoks &5 ARAY7E EoiEa Qi
A9e] F& 2 TP HE S7HE sf 2= ¢
S5 871 55k W, A9 QT fEE Qs ol
FEANE S5 82 A& or FAastal, APAHREY]
it AARE QIS Z7 ARIAE Algshe et 9 AH]
2 o] Z4slo] waHT A4, B4 Azol g2
20234 654 U DHATFE HA A7) 18.4%S 3
AP, o]F N&H o7 Z7lsta] 20259 20.6%= 21l
B0l sk, 20509 40.1% B A o0& A&}
31 UH(Statistics Korea, 2023b). o]#igt 1153} d4
&= AQolA & T3R5 yEyH, 202349 7€ 5
£ A99] 52.6%7F 654 o 11FRIARl AL E Hily]
ATHStatistics Korea, 2023c¢).

13949 Sk 9m W =5 789 TR 44"
oh 20239% EQIAEIRARETO] WEY, HA k919
86.1%7F 17} ol THddehE /sl glom, 271 ol
S B9 BoldAE= 63.9%00 ZottiKang et al,
2023). o]2fet 1P F2 AA|A 7|5 Aotz <lsf o7
A719F A2 digt =8 94 S7IRIT 202219 =
4735 A= SAl oshd, =19 Jeil= vl A
A1) 47.9%, QAR WL A 31.1%F AR 3
TH(Statistics Korea, 2023d). A7129% QAAA} 4= 2008
| ol AP+ 11.5%% F7Is5ke] 202349 7]% 1097Hg]
o]2%tiNational Health Insurance Service, 2023). ©|
23t 98 9 55 $3+= UYL /iEsEd e v s
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TA| AFAEG AAF 28] 55 e, Aoy A
o]& 5 7EAQ Y EEolA oH2S Hargt HlEo|
o E=3Th 18u ol AR A7 BEs

26.2%1 IA FALA} tEA|of Bla] o9 WokrH(lee
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Interior and Safety, n.d.)
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L EENERAE
XHH] oﬂ]:]- ] 55— /‘R_j_‘:'

85 ﬁ%‘?‘j‘%‘g %6]] E%S]-_LX} g‘iﬂ-{]ohnson &
Onwuegbuzie, 2004). AEFAR= 20234 9¥5EH 11€97t

A AEEHAA = ZFA| &1 Aol AFsk= vt 604
o[ 4,989 to® =gl on, THH A AL
A 119g0] Zofslet. AERAks 17 H, %‘E—ﬁﬁE
ARBIAHE, 7|eS8 Lk, AUE A7 AH|A B
sepsls b S8 TR ASHEES 20239 1197 E
1297HA] 5 A FGof| AZF8R= 1t 604 oA} 578 Ao
=z X]oﬂﬂo'] OU:] O]E E‘C)‘H 7],;_(%] =174
O|7 AH|A o]-89] Aozt of R, FF BRsitta A
Ze= ol A 9 A8 A, AUTEY|Z|E S8 HAE
A AH|A o]& AHS mofgct AERA 29 9 ASH
RS AEA1Y] e th29] #eof ZtiTable 1).

(Table 1) Overview of survey items and semi-structured interview questions for identifying demand for smart technology

in healthcare services

Survey

In-depth interviews

* General characteristics

- Gender, age, household type, duration of residence, insurance eligibility,

disability status, long-term care insurance, current use of health and

welfare services
* Health status and behaviors

- Height, weight, chronic diseases, medication, smoking, alcohol
consumption, physical activity, oral health, health check-ups, subjective

health status, nutritional status, use of medical facilities
- Falls, frailty, depression, cognition
* Care needs

- Activities of daily living(ADL), instrumental activities of daily living(IADL),

caregiving and support status
* Social relationships and social capital
* Use of smart technology

- Internet access, owned smart devices, smart device utilization

* Demand for smart technology healthcare services

* Introduction

- Assistance needed in daily life

- Current health challenges or limitations

* Main body (care needs)

- Care needs and current care provision and
support status

- Social capital and social relationships

- Health and diseases

- Living environment

- Policies, systems, and services (experience
with smart technology healthcare services)

* Conclusion

- Additional needs for addressing unmet care
demands

- Emergency safety assurance services, Al'loT-based health management
programs for older adults, conversational Al check-in call services
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o ADL % IADLZ 7|22 75 Aleto] 9l ARl ¥l omy majo} Ais) 9]9] 7]1%2 Akest = _u,_er,} 1 95
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(Table 2) General characteristics and demand for smart healthcare among older adults in rural Jeongeup
Unit: n(%)
Mozl Male —— Female 60-74y 712%243' > 85y
Total 1,802 (36.2) 3,187 (63.9) 1,799 (36.0) 2,279 (45.7) 911 (18.3)
Mean age 77.5 (£7.3) 77.0 (£6.9) 77.8 (£7.5) - - -
Household type"”
Living alone 1,768 (35.7) 249 (13.9) 1,519 (48.0) 400 (22.4) 850 (37.5) 518 (57.4)
Co-habiting 3,188 (64.3) 1,542 (86.1) 1,646 (52.1) 1,387 (77.6) 1,417 (62.5) 384 (42.6)
Functional limitation”? 861 (17.4) 204 (11.4) 657 (20.9) 82 (4.6) 398 (17.0) 381 (42.2)
Internet usage rate” 651 (13.1) 305 (17.0) 346 (10.9) 407 (62.5) 200 (30.7) 44 ( 6.8
Owned smart devices”
Mobile phone” 4,714 (94.5) 1,714 (95.1) 3,000 (94.1) 1,975 (97.5) 2,113 (94.0) 626 (85.9)
P 242 ( 4.9) 115 (6.4 127 ( 4.0) 182 (9.0 51 (2.3) 9(1.2
Other” 29 (0.6) 14 (0.8 15 (0.5 23 (L1 3(0.1 3 (04
Demand for smart healthcare services®
Al-based call services 3,523 (70.6) 1,240 (68.8) 2,283 (71.6) 1,327 (65.5) 1,661 (74.4) 535 (73.4)
Emergency safety 4234 849 1513 840 2721 85.4) 1678 (82.8) 1949 87.2) 607 (83.3)
and security service
Al'lol remote 3820 (766) 1373 (76D 2447 768) 1526 75.3) 1750 (787) 535 (73.4)

healthcare service

Notes. '
% Includes smartphones and feature phones, ®

) n=4,956, ? Classified as having limitations if partially dependent or more in any of the ADL or IADL, ¥ n=4,971, ¥ n=4,989,
Includes desktop and laptop, ? Includes tablet PCs, smartwatches, Al speakers, and

other such devices, ® Shows the percentage of respondents expressing interest in receiving the service(n=4,989)
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QA WA ATNIAE AR, B EE B4 2
A9 AV BT B9 NI BRAUAL, A=H ¥4
227k Wastohn BeE A9 EISAE Al B
29| A54e Smstug stk

3. 8 I Gt

A 3,08785 g2 F 13], 12733 Hokd Al &
FASHAE AE3t B3 thad EtHTable 3. 4]
FAES 55.85%H 20, ool EET, APt ==
TE A0l B2 B BT 53] 854 ol LA
o] PAlE2 63.04%2, A Aot & pAleHE
oF 8% &SITh A7 oldo s AAH vle2 & 53 d4E
FERT T 22.25%E AR, ool EART A7
ofder wid HlEo] A B EUTHAA, 24.91% |
73, 16.26%). <8 o, AAF o, &5 oldeE BRE
vl A B3 A2 4F AF T 1%HE v
ofAR g Yl AFER S A 254 Fol &

ol7} Ik, 48 ol A4} o) HlEL 247 AR
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Monitoring and follow-up

Eligible residents in rural
Jeongeup

(n=3,087)

DB
integration

Provision of conversational
Al call services

(weekly for 12 weeks)

Conversational
Al call DB

——  into health, sleep, meals, exercise,

Service Phone consultations Home visits
termination by nurse by nurse
4 4
= Home visits
Comprehensive assessment >

by CLWs

4
Algorithm-based classification Coordination
with community

and special needs T

*CLWs, Community lay workers

Monitoring DB

[Figure 1] Service implementation protocol
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(Table 3) Results of conversational Al call service provided to study participants

Unit: %
Total . \ . -
Health Sleep Eating Exercise Outing Special care
N response ) . ) - . d
cate? issue issue issue issue issue nee
Total 3,087 55.85 22.25 1.29 1.92 1.81 3.27 1.47
Gender
Male 986 53.94 16.26 0.97 1.59 1.92 2.39 1.23
Female 2,101 56.74 24.91 1.44 2.06 1.76 3.66 1.58
Age
< 75y 970 48.45 18.48 1.51 1.74 2.75 3.03 1.13
75-85y 1,519 57.75 23.68 1.25 1.90 1.52 3.26 1.36
> 85y 598 63.04 23.64 1.12 2.18 1.30 3.59 2.16

Notes. " Total response rate=Total number of successful call connections/Total number of call connection attempts, ? Health issue
%=Number of cases flagged as ‘health issues’/Total number of successful call connections
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ol HlE2 AR FACIAM = Eﬂ =7
UrE}kll AY 7t F2rF ol HIgol ¥ w2 Bd=
Ak QAE ol HlE2 A B3 dE *éJo— A5 F
3.27%5 AR, GAET o], Y7t 2=
ol HlEgol ¥ &9t A, +H, AAL &5, &F A
T, gaEEol oo 5 247 2R3 B9E 971
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[Figure 2] Gender and age distribution of individuals flagged for emergency action by conversational Al algorithm
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