- 1670 - AR P27 2026 4557 53 455 9 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 9

MRS

A T AN ST S B BUR A

MR, AR le IR, T AR SR RS
EHER KA AT AR, =R B 650500

WE BN 5 a2m8 has N SRR 2R 08 R S [ IO, LW AR FRHA 2R % RASZE
BEHLEFEHEE X FE 6 M (11745 22 DAL AR 47 8 16 1 ) 4 8 A (A 30w 4 2 595 403, i Stata 15.1 647
GEitorhr. R WA ORI R BRI BETFHL B BE A AT 55 40501k 83.55% .77.88% .36.30% , 1A%
BT RAC,N 1.19% 5 Je 58 f FHAR AR PS040 0 2 90 — () - ARV ARE . B B FHLE S R e fs
BT e = R, 301 h 83.55% .60.42% , & fil LRI S fie i, R 49.83% , T R (B4R A 25 19385 3 8w (il
FHEZR AT FR I IRAR, 435K 1.19% .0.35%.0.19% , T8 T 6 20 (1365 S il FH R AE RO AR A H) 25 57
BE ENNERAHE, &t amA T EE AN BN R A (BRFHL BN B R /KPR AR, BATF
ERE SR 2ER .

PSS GRS Vi S A e Sl I AN 8 1

FESES R197.38 XERERERD:A XEHS :1003-8507(2026)09-1670-07

DOI: 10.20043/j.cnki. MPM.202511448

Smart health and eldercare devices usage among middle—aged and older
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CHEN Juan, GAO Fei-heng, ZHANG Tan-zhen, WEI Hong—yu, DENG Rui, HUANG Yuan, YAN Chao—fang
School of Public Health, Kunming Medical University, Kunming, Yunnan 650500, China
Abstract: Objective To analyze the prevalence and usage of smart health and eldercare devices among middle —aged and
older adults in Yunnan Province, and to compare disparities across different groups. Methods A stratified random cluster
sampling method was employed. Face—to—face questionnaire surveys were conducted among adults aged 45 and above from 6
prefectures (cities) in Yunnan Province, yielding 2 595 valid questionnaires. Data were analyzed using Stata 15.1. Results
The prevalence of devices ranked as follows: smartphones (83.55%), smart TVs (77.88%), video surveillance (36.30%), etc.,
with fall alarms being the lowest (1.19%). A notable decline was observed from device ownership rate to usage rate and profi-
ciency rate, indicating an “ownership—usage—proficiency” efficacy decay. Smartphones had the highest prevalence (83.55%)
and regular usage rate (60.42%), while smart TVs had the highest proficient usage rate (49.83%). Fall alarms had the lowest
rates in prevalence (1.19%), regular usage (0.35%), and proficient usage (0.19%). Significant differences in device preva-
lence, regular usage rate, and proficient usage rate were found across ethnic and age groups, whereas no significant differ-
ences were observed between genders. Conclusion The prevalence and use of smart health and eldercare devices (except for
smart cell phones and TVs) among the middle—aged older adults in Yunnan Province are low overall, and there are significant
ethnic and age differences.
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Figure 1 Overview of smart healthy aging related device usage

R AR HRFERR R REB A SR A 22 570 [ n( %) |
Table 1  Analysis of differences in smart device prevalence rates across demographic characteristics [1n(%) ]
i/ WmE  pE T
FHIE BT T TERET-H RIEFE - %ﬁ’%;% MR ERERE AREIIB el B RE & .
. . 1429 684 213 261 504 237 1334 310
R W& 154 (8.85) 27 (1.55) 78 (4.48) 135 (7.75)
82.08) (39.29) (1223)  (14.99) (28.95) (13.61) (7662 (17.81)
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BRI 28 (3.28) 4(0.47) 53 (6.21) 25 (2.93)
86.53) (3091) (5.97)  (1.61) (51.29) 6.67)  (80.44) (30.21)
PAi 0.004 0.003 <0.001 <0.001 <0.001 0.017 <0.001 0.059 <0.001 0.027 <0.001 <0.001
968 388 164 153 431 118 820 252
asio rhAEZH 68 (6.73) 9 (0.89) 66 (6.53) 61 (6.03)
(95.75)  (3838) (1622)  (15.13) (42.63) (11.67)  8L11) (24.93)
1200 519 100 173 511 176 1201 316
BAEH 114 (7.20) 22 (1.39) 65 (4.10) 99 (6.25)
(7576)  (3277)  (631)  (10.92) (32.26) (1IL11)  (75.82)  (19.95)
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85.16) (36.73)  (9.65  (13.77) (35.46) (1251)  (77.98)  (22.09)
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Table 2 Analysis of differences in smart device regular usage across demographic characteristics [n(%) |
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P1H 0.121 0019 0001 0092 0579 0849  0.54 0396 0119 0007 0265 0418
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AR HrAE4] 38 (55.88) 3(33.33) 59 (89.39) 44 (70.97)
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760 75 74 117 247 769 150 136
ZARA 57 (49.14) 6(27.27) 44 (68.75) 58 (58.00)
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648 91 82 81 252 567 126 86
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Table 3  Analysis of differences in smart device proficiency usage across demographic characteristics [n(%) ]
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- 1674 -

AT 22 2026 4545 53 %45 93 Modern Preventive Medicine, 2026, Vol. 53, NO. 9

3 it it
3.1 FFRMAANG 12 A4 KX & T, H TR
Rtk A EH EEE BRETHWENE B FRE
R IERR AL A, 7R 5 B A T B AR AR A R R E|
T 83.55%, & T-€2021 £BRHE sl B4R 25 ) v
SEEIKF-(66% ), IREE &I E 5K 2023 4FKF- (36 H
90% HEE 80% )™, AE ki F AV g ety , 5 fETF-HL
SR AT 7RG LR T — I B E R T4
RN E CRCAPRELL, BRI 5 5 (R 4 4
o WAL, B BE R AEAHIF G e B w2 H
AR N 49.83%, W E TR GEFHLAY 47.98%.
HASRAETT SR P A N B REH 58 E 2RS0T,
A RS X A A A T B SRS A, LR
THE B IR B R 55 ] R,
3.2 RERFIAA MBI, HtbiX & B aTE AR
FABA T EAKE ABERTFIE N BT EREL T
faFREAE BRI A, T SR AN 10.17% , 117 A5 i 2 2%
M55 8 2 A5 52 2 W AP A SRR 3%, 428
it FH AR AL SR BRI, 58 L PR Y i
{77 AR ) 15 4% 1 B B 7 i AP AR T RERE
PEASAS LA LT Pl AS A S )R

—J7 T, FR 5 B 2 TR R B — |, Wil T 2R
SRS ORI SR T BE , ME LA 2 2 AR
N P 9 A L AR T B A8 S PR SRS Sy — T T
AT IRASAEAEIIREHERI BN G2, AR LT IIfE , 2
B HRCEA S A, S EEREE 2 SRR,
A , AWLAS BRI 785375 BB AF NRE A, Ak
TR T T4 R TR 08055 (0 245
BAE, 22 a5 W HE— 2T T I TR,
DAL 22 R 28 R R ) 249 T %8 S {1 B
5.
33 HEMREAELREERREATZINEY L 2
o DUGHBAE L@ T30 B Rel 184 Ll fhix
A R % b 2 TR, X T e S /DR
i DX B 3 T AR e SCAR A 7R R AR A 0 , X 5 R
W AN G EE AR 55 AH DG T SR AR, T B A2 BN 205 R R
AR FIFS S5 16 BOAS JE AGFE RS20, PO 14 4 A
HH TG RE SR £ 22 3 I FE 32, AN [R) s AS [
SCARTS S AR R R TR oK DAF R 22 5
WX — R I — 25 EIIE T 7850 RO DX I ) B
AT, T ETE T RS E R, DR i s
(184 32 A 3R

HARZH 7R SR 2 WP S ORI B 2% U W45
FHEMR S5 25 R ReE ) R RE R E \FHHALES N ) =
i B KRl SRR R 2 i TR AT
2 o 3K B S W AR TR B H R 432 24 2T B

B, WA R BAE AR 22 2 BB ) T B BRI
Fi T e PRS2, IEAh, A A A AT R 31
B R IEBAR A DA WS i o, i — 2D RRAR T 3
TAT] RS F AR N R H AR TE G B e L
K (I v e s oy W G ST E = B Y Ave 2]
NP TR AR A B 2 i 55y B SR A AT
NAER S PR R S R RIS

FEMERN T, AT ML AT Lo P 3 B %l
MY RESTHE, TS ZREES5IhA
Koo AL AENEINE] R WL 22 5
34 HEEBRAERAEAERLEZY WA - 1A -
AR E AT PAN 12 Fhigsh, 2
B s L SR - R - BRI
Brph s N R, land AL A5 R 6.17% |
3.89%F 3.70%; MAWEHE 51310 36.30% .21.19%F
18.07% . RIH5 J e fw e AT e FHL(83.55% ) , Hi:
B 2R SR Al R A 53 B BE R 60.42% il
47.98% o 3K F W H 15 A ARSI AT 24 ol FH e Ak 3 B
WAE . BBCRRDIBUN N T MR E A, 45
AR ST, W AT SR g S m Ak = i
WA, 785075 BB AR N O 4 A S Ak 5, 327

B B K, AR 5 TR R R 2 TR
I MRAER  ABITTATE (LRI

S 3k

(1] AOSCHR, i SCEl. SRl ik ol ST 5E0]. Bds
f,2023,(9):51-56.

Ke WX, Shi WK. Research on the development formats of China's
elderly care industry finance[J]. New Finance, 2023, (9): 51-56.(In
Chinese)

(2] AR NRIEANE Tl A S ALEE, e N RIEFNE RECE,

N RIERIE E R VAR b 2y Rl R
78R (2021—2025 4F)[EB/OL]. [2026-02-26]. https://wap.
miit.gov.cn/zwgk/index.html.
Ministry of Industry and Information Technology of the People's
Republic of China, Ministry of Civil Affairs of the People's Republic
of China, National Health Commission of the People's Republic of
China. Notice on issuing the action plan for the development of the
smart health and elderly care industry (2021—2025) [EB/OL].
[2026-02-26]. https://wap.miit.gov.cn/zwgk/index.html.(In Chinese)

[31 AR NIRRTl A SALEE, e N RIEFE B,
e NRIEMEE R DAERE 2. BRI MR
SHES H 3% (2024 4E R ) [EB/OL]. [2026-02-26]. hitps://wap.
miit.gov.cn/index.html.

Ministry of Industry and Information Technology of the People's
Republic of China, Ministry of Civil Affairs of the People's Republic
of China, National Health Commission of the People's Republic of
China. Promotion catalog of smart health and elderly care products
and services (2024 edition)[EB/OL]. [2026-02-26]. https://wap.miit.

gov.cn/index.html.(In Chinese)



PARTR BT 227 2026 4E45 53 %5 9 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 9

- 1675 -

[4]

[5]

[7]

[8]

[91]

[10]

[11]

[12]

[13]

[15]

Pt , GO IR SRERE. b [ AR A 2 AL S 5 2 AR
FEPRIEARRAELT). A TTRFSE,2023,47(1):58-71

Tao T, Jin GZ, Guo YL. Empty—nest Elderly Households in China:
Trends and Patterns[J]. Population Research, 2023, 47(1): 58-71.(In
Chinese)

KR R E SRR R R AR S EEN]. TRER
1H,2024(11):29-31.

Liu Z. Research and reflection on the construction of elderly care
service system in Yunnan in the new era[J]. China Civil Affairs, 2024
(11): 29-31.(In Chinese)

iRk, BRI WIRTE). A aRERTT, 2023, 12
(12):7467-7475.

Jiang CX. Smart elderly care services: a research review [J]. Social
Sciences Frontiers, 2023, 12(12): 7467-7475.(In Chinese)

WM. BRI RN RO X AR FR 2 R Y —— LU=
HEE IR SRR AR B OB 0] BRI ,2023,10(3):
562-567.

Cao DS. A study on rural pension in ethnic areas in the context of
ageing—taking Eshan Yi autonomous county of Yunnan province as
an example[J]. Aging Research, 2023, 10(3): 562-567.(In Chinese)
PRI, U ARBOR A IR 2 M55 Dolk A SR Ak mnAT
NEIERSZIRBEFED]. I BN KA, 2023,

Chen YJ. Research on the influence of digitalization policy on the
behavioral intention of elderly care service practitioners to use digital
products[D]. Zhengzhou: Zhengzhou University, 2023.(In Chinese)
By, TUEMW . BRI B RGUEAFIY IR FELERN]. 7
2835 ,2023,(4):156-159.

Qian MX, Yu XH. A review of technology and application research
on smart elderly care systems [J]. Business Economy, 2023, (4):
156—159.(In Chinese)

fE 8Pt IS O O MO IN U 0 N B AR Y SR iiN i
R——2ET HANK BERU R SHIERTFE 7). 05,2025, 51
(10):19-34, 78.

Zhao W, Li Y, Wang Y, et al. Digital divide,wealth inequality,and
information inclusive policies: an empirical analysis based on the
hank model [J]. Journal of Finance and Economics, 2025, 51 (10):
19-34, 78.(In Chinese)

GSMA. The mobile economy China 2021 [EB/OL]. [2026-02-26].
https://www.gsma.com/mobileeconomy/china/.

Global System for Mobile Communications Association (GSMA). The
state of mobile internet connectivity 2023 [EB/OL]. [2026-02-26].
https://www.gsma.com/r/mobileeconomy/.

san. XM, Liu XF, Wu J. Smartphone use, health—promoting
behaviours and self-rated health among middle-aged and elderly
People in rural areas [J]. International Journal of Environmental
Research and Public Health, 2024, 21(9): 12345-12366.

HH G AL SE L e AR AR R I R S
[J]. AR SR RSE,2024,1(1):11-22.

Dong M, Tan HY, Yang LM, et al. An intelligent home monitoring
system for the elderly living alone [J]. Embedded Technology and
Intelligent Systems, 2024, 1(1): 11-22.(In Chinese)

%, B85, B0 e it BeERFE RS
BN R TR S B —— A P B AR
(1. P A AR, 2023,40(7) : 494-499, 535.

Hu YM, Luo J, Gong RG. Study on the relationship among

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

socio—economic status, digital literacy, intergenerational support and
the elderly's willingness to pay for smart elderly care in communities
based on mediated regulatory effect [J]. Chinese Health Service
Management, 2023, 40(7): 494-499, 535.(In Chinese)
RIS, BT I BB TR B HTD]. 447
LHTR,2019.
Xu SY. Research on innovative design of emotional monitoring
intelligent bracelet for the Aged [D]. Xi'an: Xi'an University of
Technology, 2019.(In Chinese)
Uk, BN . AR R SR BT IR S T R
A RWIRAPIIN]. A 544,2023,39(5):25-35.
Li YW, Wei XF, Yang YF. A mixed study of influencing factors on
the use intention of smart medical services in middle—aged and
elderly groups [J]. Population and Society, 2023, 39 (5): 25-35.(In
Chinese)
EMG. D BRBAERCTIRATIE AL 2 5 AR ()
B SO AR AT 5 25 LR AL 2 Y % A PR [EB/OLL
[2026-02-26]. http://www.yizuren.com/yistudy/yxyjjx/48014.html.
Guan P. Frontier issues in sociology and anthropology faced by ethnic
minorities in the digital age: an in—depth exploration of the digital
divide, cultural change, and online community construction[EB/OL].
[2026-02-26].
(In Chinese)
JEIRRG, JE TR, 2SO0 I M SRS DU A AR S
ST (0] AL RS SRk, 2023,17(1):
50-56.
Zhou JW, Zhou ZX, Li WF. Analysis on the differences of attitudes

http://www.yizuren.com/yistudy/yxyjjx/48014.html.

towards science and technology of the rural public of Yi and Han
Ethnic Groups in Yunnan Province [J]. Journal of Yunnan
Agricultural University (Social Science), 2023, 17 (1): 50-56. (In
Chinese)

JeFs . IRBACEIEOL X RO SO AR R[] B
TR EMT]L 2000, (5):115-118.

Long XX. On the influence of modern scientific and technological
development on the subjectivity of ethnic culture [J]. Heilongjiang
National Series, 2009, (5): 115-118.(In Chinese)

RIS VPR FES T, 5. TN H R AETRRE I S 22 5%
BN (1], PR (B4 0R), 2025,56(2) :
478-483.

Urban-rural disparities in activities of daily living among older
adults in Sichuan province and the influencing factors [J]. Journal of
Sichuan University (Medical Sciences), 2025, 56 (2): 478-483.(In
Chinese)

SR, HAUE. BRI S e O S A
FENEN]. A TR, 2021,42(6):62-68.

Dou JH, Qin JY. Senior—friendly Design of Smart Health Care
Products and Research Methods for Elderly Users [J]. Packaging
Engineering, 2021, 42(6): 62—68.(In Chinese)

W BEE . B NN IR B S R —— T
2018 4F- CLASS B (0K 7). 12 %7 S BMI%,2023,13(4):
3207-3216.

Meng TX. Research on the influence of the income of the elderly on
the choice of pension mode—test based on CLASS data in 2018[]].
Operations Research and Fuzziology, 2023, 13 (4): 3207-3216.(In
Chinese)

(F#% 1683 T)



PARTR BT 227 2026 4E45 53 %5 9 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 9

- 1683 -

[16]

[171]

[18]

[19]

[20]

[21]

[22]

[J]. Translational Psychiatry, 2024, 14(1): 320.

Tang K, YaoJ, Wang R, et al. Factors influencing proactive health
behaviors in pre—frailty older adults: A qualitative study based on
theory of planned behavior{J]. Geriatric Nursing, 2024, 60: 671-676.
SR , A PGS, 55 TR AR M g £ AT
KAT IR I B 5t 4y, 2025,38(5) :37-44.
Zhang YQ, Wang JM, Sun XJ, et al. Analysis of latent classes of
health-related hehaviors among elderly patients with multiple
chronic conditions in China [J]. Medicine and Society, 2025, 38(5):
37-44.(In Chinese)

AL, PO, BOR R, AE . JRE AR A M S
RASCAT I (9 IR A 0], SR TR P22 ,2023,50(15) :
2804-2810.

Lai JJ, Huang YQ, Huang YM, et al. Analysis of the relationship
between chronic comorbidities and health—related behaviors among
the middle—aged and elderly in China [J]. Modern Preventive
Medicine, 2023, 50(15): 2804-2810.(In Chinese)

Nyberg ST, Frank P, Pentti J, et al. Health benefits of leisure—time
physical activity by socioeconomic status, lifestyle risk, and mental
health: a multicohort study [J]. Lancet Public Health, 2025, 10(2):
el24-el35.

Zhang LH, Zhang YL, Shen S, et al. Safety and effectiveness of
metformin plus lifestyle intervention compared with lifestyle
intervention alone in preventing progression to diabetes in a Chinese
with regulation: a multicentre,

population impaired  glucose

open-label, randomised controlled trial [J]. Lancet Diabetes
Endocrinol, 2023, 11(8): 567-577.

FRET7 NESR, SREFRR. HE T AT A BRI 4P T 0 A
X AR A RZETE 7 s ()], RO,
2024,38(18):3372-3374.

Zheng ZF, Liu HR, Zhang RT. Influence of nursing intervention
based on the transtheoretical model of behavior on the unhealthy
lifestyle of elderly chronic disease patients in the community [J].
Chinese Nursing Research, 2024, 38(18): 3372-3374.(In Chinese)
Zhou MZ, Zhang N, Zhang Y, et al. Effect of Mobile-Based lifestyle

intervention on weight loss among the overweight and obese elderly

population in China: a randomized controlled trial [J]. International

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Journal of Environmental Research and Public Health, 2021, 18(16):
8825.

Niu MY, Chen JH, Hou RY, et al. Emerging healthy lifestyle factors
and all-cause mortality among People with metabolic syndrome and
metabolic syndrome-like characteristics in NHANES [J]. Journal of
Translational Medicine, 2023, 21(1): 239.

Zhong WF, Wang XM, Song WQ), et al. Research on related factors of
health literacy among elderly People with chronic diseases[J]. Chin J
Epidemiol, 2024, 45(1): 41-47.

Ying J, Ye D, Luo P, et al. Lifestyle and genetic predisposition are
associated  with incident irritable  bowel  syndrome: A
population—based prospective cohort study [J]. Clinical Nutrition,
2024, 43(6): 1544-1550.

Lydon EA, Nguyen LT, Nie Q, et al. An integrative framework to
guide social engagement interventions and technology design for
persons with mild cognitive impairment [J]. Front Public Health,
2022, 9: 750340.

Nutbeam D, Lloyd JE. Understanding and responding to health
literacy as a social determinant of health[J]. Annual Review of Public
Health, 2021, 42: 159-173.

Nicholson WK, Silverstein M, Wong JB, et al.Interventions to prevent
falls in Community—Dwelling older adults: US preventive services
task force recommendation statement [J]. JAMA : the Journal of the
American Medical Association, 2024, 332(1): 51-57.

He AL, Wang YK, Du CP, et al. Sex differences in the association of
physical with all-cause and cardiovascular
mortality: a prospective cohort study from NHANES 2007-2018[J].
Scientific Reports, 2025, 15(1): 22197.

/IR 2l Mg, S T IS AR R 3R A
R 22 EWEEN]. P R e s 5 #26 , 2023,31(6) -
427-432.

activity patterns

Xu XB, Li D, Sun Y, et al. The differences and influencing factors of
chronic comorbidities among urban—rural elderly People in China[J].
Chinese Journal of Prevention and Control of Chronic Diseases,
2023, 31(6): 427-432.(In Chinese)

Y5 B #A:2025-11-25

(L% 1675 W)

[24]

SRR, AR SR T Sl AR AR U I YA Y A
[J]. BT, 2024,11(6):2718-2722.

Zhang QC. The path of promoting the elderly to cross the digital
divide under the background of deep aging[J]. Aging Research, 2024,
11(6): 2718-2722.(In Chinese)

[25]

PETEF ATHT . BHEN R RER R IR 8 R G R R
EWSE[N]. %31, 2024,9(5):38-53.
Hou YX, Ren XY. Research on factors influencing the intention of
the elderly to use smart home—based elderly care systems[J]. Design,
2024, 9(5): 38-53.(In Chinese)

o #E A :2025-11-28



