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[ Abstract] Objective To understand the relationship between smartphone use and self-rated health among rural
middle-aged and older adults, investigate its heterogeneity among different groups, and explore the mediating effect of
health-promoting behaviors, so as to provide scientific recommendations for promoting healthy aging in rural areas.
Methods Based on data from the 2020 China Rural Revitalization Survey (CRRS), multiple linear regression models
were established to examine the direct effect of smartphone use (including whether to use, difficulty of use, and duration
of use) on self-rated health among rural middle-aged and older adults. Heterogeneity tests were conducted based on
gender, age, and education level. The mediating effect of health-promoting behaviors between smartphone use and self-
rated health was analyzed using a three-step regression method and the Bootstrap test. Results A total of 2 876
respondents were included, with an average age of (58.82 + 8.54) years. Among them, 2 266 (78.79%) were male, 2 221
(77.23%) used smartphones, 958 (43.13%) reported no difficulty using smartphones, the average daily smartphone use
duration was (2.44 + 1.86) h, the average health-promoting behavior score was (4.66 + 2.14) points, and 476 (16.55%)
self-rated their health as very good. Multiple linear regression results showed that smartphone use among rural middle-
aged and older adults had a significant positive impact on their health-promoting behaviors (f = 0.182) and self-rated
health (f = 0.135). Smartphone use duration had a significant positive impact on their health-promoting behaviors (f =
0.076) and self-rated health (f# = 0.032). Smartphone use difficulty had a significant negative impact on their health-
promoting behaviors (f = -0.173) and self-rated health (f = -0.169) (all P < 0.05). The positive impact of smartphone use
on self-rated health varied among rural middle-aged and older adults of different genders, ages, and education levels.
Health-promoting behaviors played a mediating role between smartphone use (three dimensions) and self-rated health
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(indirect effect values were 0.125, -0.161, and 0.030, respectively), accounting for 91.91%, 95.27%, and 90.91% of the
total effect, respectively. Conclusions Smartphone use among rural middle-aged and older adults has a positive effect on
improving self-rated health, with variations among groups with different genders, ages, and education levels. Health-
promoting behaviors play a mediating role between smartphone use and self-rated health among rural middle-aged and

older adults.
[ Keywords]
healthy aging; mediation
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Table 1 Basic characteristics of the survey subjects
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Table 1 Continued
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Table 2 Baseline estimates of the impact of smartphone use on self-rated health among
middle aged and older adults in rural areas
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Table 3 Robustness test results
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Table 4 Results of heterogeneity analysis
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Table 5 Relationship between smartphone use, health-promoting behaviors, and self-rated health
among middle-aged and older adults in rural areas
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Table 6 Path analysis and effect analysis of smartphone use on self-rated health among
middle aged and older adults in rural areas

HAR & RN PRIER R B Sz 95%CI A=
R EETH BN R e THL— B VR AR 0.011>  0.004 0.004~0.021 8.09
EIEEZVENA A3 B AL B HEAT 9 — B DA 0.125b  0.052 0.026~0.227 91.91
PSY 0.1365  0.051 0.038~0.237 100.00
BT AL A BN B BE T AL A B — B PPAR R —0.008>  0.004  —0.017~-0.002 4.73
[EE734 4 B BE T AU M B — i HELBEAT 9 — PP A —0.161 ¢ 0.030 ~0.221~ -0.102 95.27
PSY ~0.169 ¢ 0.030 -0.230~ -0.111 100.00
HHRETHUL R BN BT UL F R — B PP R 0.003b>  0.001 0.001~0.006 9.09
[EE734 4 B BT AU — i L BEAT Jy— PP A 0.030>  0.011 0.010~0.050 90.91
RO 0.033b  0.011 0.013~0.053 100.00

H:as bAICH FIERRIE 10%, 5% 1%HIK T A G 2EE Lo
33 i

AWFFEE R R, IR Fi . RAH
REFESE R Z Ja , KA 2 4 N\ B R FHLAT
el B VPR . e AT A DA E S, B RETFHL

) 8 1 AT AT R 1 b 2 N5 N A SE G R
PR H AL 2o 2, b Ak 2 i g 1S, gk T kg
A T SR BT 5 e 10200, gl Ak, ki A R Y
W FE A, 2 N8R B S B K



- 692 - HE AL T A 20254 6 A5 41 55 o W

Chin J Public Health, Jun 2025 Vol.41 No.6

Fel A0 T L SC AT AE 1R #2 3l TG N % e RE %
A R HE L B RE . BB, B RE THLIE N T
FNFEOE TR PR AR 2 A R AS B g 1R, JF
W BE TR RN R EITE R, 5T R
Fll N GRS B R AT A 5 4 R SR AL 55
O T AR AR AR 3k A e KT P20 ST A R A A
] Py 2 505 I A 9 A i I LI D e P I 35 4R
TARN 2N BT FEKCEPY, H R i A
R AR R o [ AR A RSO R, B
T4 3 I WL A AT AR AR S i 2 A 2 AR
PRAE 26 f JE A 2 SR, T i Pl 7 £ 4 R AE
JE S W A K T £ 3 I R T

AW TS S 3 A R B A R BE AL AR
R Z 45N B VP4 R K S A7 AEVE S L AR i A A2
HEBENESR, 5OH4 -8 HH0r
1T, {8 P BE T LG AR A 5 1 2 4F NV f R
DR RN R T o X 2 AT RS A R TR A
AN SAFAERINER AT EBLG, A L LA
A BRI SR B A T AR 259 AR 55 1 U
I B S A I A AL A e R ST K TR,
BEAb, Ak G SCA M IR F2 0, 55 AL E A
1 Gy 5 BE 4y TR TR A s X AT B i B, 55
PEhZ N TR Z A5 R R R
B 2 S E A TR B T L. BRI, 55 kxR e
TFLAE P SR RE B B vy, I ELAE TGS IR ] 42 41
R B 55 AN 55 0 78 2k fi R A 5L I, RBL S B R i) 2y
HRETT . R TTIH, B RETFHLAE A X 46~59 % (1)
8 NHEE VBRI B K. %2 NBEXS
WHEY B A BRI 68 77, 12081 RE T LI
T W FA) 27 1 AN A e B A x5 2> DR ke A A1 546
[ T3 UK T AL RIS K5 B, 5
R FREREHE. MEEZT, 260 2 K2
SRR AR AR S )R E R RE T LT I AEAE €N
HMe S X BT BOR A AR AR O B, DA B AT
B RN B0 A DY, AATT A A e T 0L
AR HE TSR D RE b, DIZERE 5 AR
5 LK 7R P, A ok I A B RN T 4 A BR . k4,
il F R e T AN 52 B0 T2 B RE i ) v 2 48 N
VP e 2E A I SE O B2 o SERTHE ST R I, 2
A FE M 1) 2 NS oD, R 5
AN K I AR, A g 4 R IR E T X — 4
. RABFBREB ST EFEANMAEZ LS
G, A AT E TS 0 A B RE T HLEEAT AR A 4
AN SJ A B BT U5, AT R JEL AR R K P 7 A AR
e BT .

AW FUIE B DUARAS v =2 A N 4 BR e 1T
I RET I 5 B PR 2 18] K 4% B 21
Hi A RO, X DU (G F g g R — U,

Hh A 50 AT a2 4 AR ) R R 2% R AT AR
14 (Andersen’s Behavioral Model of Health Services
Use) 3k fift B 130, 2 52 2 5 8 A 0 0T 17 R A 5 g
R 25 FEEE U 5, A N AT 1) R A1E BE 7T DL 42 5 i)
i e 25 AL, AT DL R 5 i 4 FEAT Dy [A) 43 52 i 4
JiE 48 BT FE AR ST R, B RS T HLAE T —
Tolt S B 1) A AT 7] REAE o AR I — BB ] DL
W, A F R e T BB 2 AR A A T RE AR
T o ) 5% 0 A R X v R A A TR R
W, DT G 5 A 5 A B I, SR OB A g R
PR i, o T S AR AR AT N, T I AR T
FAR K o ZRALR B TR SCH7IX — W AL Guo E
S5 STt 50 Rk B 32 4 N A R ELBBG 0 TT LA B A
WM, T A H] T B R4 R 23 - Zhou Y
E Y NORR - NN G R R RS RA R 9
KA B IE ARG, Ho R AR 7 SNAE 3R] k5
AE . IeAh, 2 TR £ T RO B A4 1) O 5 gk —
AP DRI, A R AR AR ST ORIAT D 2 B VA 0 A AR
{1 G B R 3R, 3 0 2 R R AR T =X
W GF iz B B B8, A IEOR AT E4E N
(1) 73 iy I B AR AT 12 KU B389,

FE 07 A TR T 2 8 A v A A T R I AR 55t
N AW TR AN RN BT S A
TEAE JE 1 9 2 DL S A AR HEAT N AE — 8 2K
R AR, RS XT T s R A 2 AN
g e 7K -, R AHE 2 AR ATl X i 22 e Ak, 4 /)
W2 REER BAREEWBCRE 8. |5, Ron
S AR ML X RS Bl X 2% R, il R R
FENFAEL o AHBCT I, AR b X 7% B I 2% L Al
SRR 0SS, R RE T AHLIE AR A T 2 R v Y
W B FE B AT R B e, URF BT B2 AR AR 7% S2 8
IR VARG, IR AR A A% B 0 2% 11 B it it
Y. AAREEE, FIILJefE N SR, ZURE %
A A L X0 2 v 0 AT X 2%, BB T 4G/5G
IR 2 1) 78 5 o ) 4% B A0 1) H H 4R,
TR 28 5308 1847, AR 22 4E N B3 A A ) 2
FHENFREL, B ) H A M Al O\ B AR 4
K] g Vg of v 2 A N AgE IR 190 7 A B AN R B
Wi o LT, TN AR Hh 2 AR R R T HLAE H AR
KB, M2 F KR r it Fam T
I AT 2 A6 R AE, R B8 T LA R A 4 1
GRAMAT 2 A N RRAE BRECRE I RIS 2
I, AT SE BT R B TALERVE 4 F B IERTE Y
SRR NG TN =S el K P R
BE T L AE T sl SR B i L B A A 55 9%
FoEmEME, HWRERE. PR EEAR T
AE. o, REMKZER, BKUELEPZFENE
RETFHLZE A &R ERPIRE AN P 2F



FEASLTAE 20254 6 A8 41 555 6 1

Chin J Public Health, Jun 2025 Vol.41 No.6 + 693 -

N RE TN B 2200 R I, A 13 o <ok fE
BUR, BRI RAN L, Ml UL R BE
BARKI 5595 2 SR A, SR ft 22 AL 20 B
55 o RN, 35 il T I W R 5% Aol 45 5 b 2 AR R A
IR SRS 32 H0E B RS AR AL, MR ACR
AE FHLAHSC T e, #1738 2 A& 2 467 i, B
T AN [ P 2 BRI B R T LA 7 oK i —
DAL FEE AL TR R -

S Rk

[1] P, Jex, JoHr. o 2 E A 2RI 2 22 57 AR T #
T iy DO RE A B A AL AR (A [J]. N AT 5, 2023,
47(4): 82-97.

[2] FemE, B M. W2 ZE . Bl 5EEMEATSE (1. A0
Til, 2022, 44(3): 46-58.

[3] Bl . b E N H 20 AR 3 2 48 N DUHTRFE (1), N T AL,
2022, 46(5): 104-116.

[4] VERK. B LRI f N R R e R I B A BB ER AT [T].
RN (A4 2 BHERR), 2024, 41(2): 60-67.

[5] FiASHe, VK. Ja B ELI0E O FH X i 1A e ma L Al PR L —— 2
T 2016 v [ SR BEAB BR U A B [0]. PR R (SRR,
2020, 60(3): 117-127.

[6] Guo E, LiJ, Luo L, et al. The effect and mechanism of Internet use on
the physical health of the older people-Empirical analysis based on
CFPS[J]. Frontiers in Public Health, 2022, 10: 952858.

[7] X, XT38, FLIB A F AT 2 48 A\ @ e i g i [J]. A N R
2%, 2020(5): 14-26,126.

[81 A=, HIGEA A7 0o 3 ] v 22 4 N S Bl R iR (1 52 me AL e
T [0). B A4, 2024, 37(6): 37-44.

[91 #&EN, TAE. HIRMAE X 24 OB R 557 PR
HES1E R PLHIREEE [0]. YL R 2 RE2E, 2021(6): 72-79.

[10] Peng Y I, Chan Y S. Do Internet Users Lead a Healthier Lifestyle?[J].

Journal of Applied Gerontology, 2020, 39(3): 277-284.

[11] Zhou Y, Bai Y, Wang J. The impact of internet use on health among
older adults in China: a nationally representative study[J]. BMC
Public Health, 2024, 24(1): 1065.

[12] B X DAERER G5 KT B DU 208 e i A MK e
1 [EB/OLY]. (2022-02-07) [2024-04-19]. https://www.gov.cn/zhengce/
zhengceku/2022-03/01/content 5676342 .htm.

[13] AL, EX, AFT 4, 55 =80T Ve b B 507 S5 AR ARFI 2
T B B VPR RT A S R (J]. b A 3k PR, 2024,
40(2): 200-205.

[14] & 3CH, 3080, 7 T4, 5. HPLP- I f@ B ik A4 7% 7 N E 3R S0R
FRTIT 1) e AR BRI [7]. Ao 42 il 4k &, 2016, 20(3): 286-289.

[15] BeSChR, 220, 4T 45 0 75 PR AR 22 40 N\ A2 BRI 0L 5% T (K] 3% 43
B [9]. R E AL T A, 2019, 35(7): 900-903.

[16] 2454, Brfl. fRR GV &2 NBFH AR IE S R R BT (1],
WEEIME R 224 (IR, 2024: 1-11.

[17] TEZ, £ LM 2 B E AR 2[T]. 2242
T, 2023(2): 148-160.

[18] EJCi, EE . ELIK RS AS A A B KRR AR s 0 B TR AL il A
ZRAZMB AR [J]. 4R TR %5 L2 RHER), 2022,

[20]

(21]

[22]

(23]

[24]
[25]
[26]

[27]

(28]
[29]
[30]
[31]
[32]
[33]

[34]

[33]

[36]

[37]

[38]

[39]

37(1): 66-80.

FF R TR 2 N TR R i R — T
2016 4F v [H 2 4F AL 2B BRI A (CLASS) #dli 0. A0 5K &,
2020, 26(6): 65-75,112.

Nan Y, Xie Y, Hu Y. Internet use and depression among Chinese

older adults: The mediating effect of interpersonal relationship[J].
Frontiers in Public Health, 2023, 11: 1102773.

XIS, SR #2 3) HIK B HIAR T (APP) 3 FI0 24 N\ & Lo fg FEK)
S ——LABAE S5 AR AN T LSO G L el (0] A s
R, 2021, 27(6): 117-128.

Jin Y, Jing M, Ma X. Effects of Digital Device Ownership on
Cognitive Decline in a Middle-Aged and Elderly Population:

Longitudinal Observational Study[J]. Journal of Medical Internet
Research, 2019, 21(7): e14210.

Falk E H, Ahlner F, Rydberg S T, et al. Internet use and self-rated
health among Swedish 70-year-olds: a cross-sectional study[J]. BMC
Geriatrics, 2019, 19(1): 365.

/NI, AR DEHE. ELIB R AR A 2 AR A BE R SE R (1], R
BT R4 GERFHER), 2023, 25(4): 14-27.

AR, R 5 . TEL IR IO P x4 N A BE R SE IR AT AT (0. PE B
I, 2023, 44(3): 80-92.

P W, JE SO BB X o R 224 A R B R S e LB
SEBEIMT (7] N2£T, 2022, 44(3): 73-87.

REE, RN, 505 B Attt SN EERE R i
RS SAREAT AR IC (7] BURAL SR (b AL Bk 22 22410, 2022,
44(12): 38-47.

VEEEZAS . ELIDE IO A FE R 22 4N S O it BRI 5 WA WL A1) F o —— i T
CGSS(2013) Hdi I PE /T Hr [J]. BUREFFATT, 2018(4): 101-108.

BR.RNBEIN RGN Z R R—RT ZF
CGSS TR KR [7]. #H 511, 2017(4): 25-30.

Hh, Mg, AR BTN R LSRR (1], f5F A (F
T, 2023, 23(1): 125-141.

BRI S, BRI, R 5 yh LI T RO X 2 4F N2 e LA
BULARBI 7E [I]. %7 mAF 7051, 2023, 14(20): 43-45.

N A AN BT LA 22 AT IR S —— LA B
SR S [3]. FEHRIRZR, 2022(6): 100-106.

KT B BRI REAR ) BT A A A —— SR AR A S A BT
FE ). B R 4T, 2021(7): 76-78.

Liu S, Lu Y, Wang D, et al. Impact of digital health literacy on health-
related quality of life in Chinese community-dwelling older adults: the
mediating effect of health-promoting lifestyle[J]. Frontiers in Public
Health, 2023, 11: 1200722.

e, R, EHE, S BB R A 7 U0 H 2 T
RILE ZENANE R R FFhAER [T, AERUR 22240 (B2
hi), 2024, 56(2): 230-238.

Andersen R M. National Health Surveys and the Behavioral Model of
Health Services Use[J]. Medical Care, 2008, 46(7): 647.

Andersen R, Davidson P. Improving Access to Care in America:
Individual and Contextual Indicators[C]. San Francisco: Jossey-Bass,
Changing the US health care system: Key issues in health services
policy and management. 2014, 3-31.

e TR, VRBH, D, 55 WAL R AT 2N E R R i U5 XL
IR [7]. TAKEEZE, 2023, 44(6): 1587-1592.

Li X, Gao M, Chu M, et al. Promoting the well-being of rural elderly
people for longevity among different birth generations: A healthy
lifestyle perspective[J]. Frontiers in Public Health, 2023, 11: 1050789.


https://doi.org/10.3389/fpubh.2022.952858
https://doi.org/10.1177/0733464818785797
https://doi.org/10.1186/s12889-024-18269-4
https://doi.org/10.1186/s12889-024-18269-4
https://www.gov.cn/zhengce/zhengceku/2022-03/01/content_5676342.htm.
https://www.gov.cn/zhengce/zhengceku/2022-03/01/content_5676342.htm.
https://www.gov.cn/zhengce/zhengceku/2022-03/01/content_5676342.htm.
https://www.gov.cn/zhengce/zhengceku/2022-03/01/content_5676342.htm.
https://doi.org/10.11847/zgggws1121864
https://doi.org/10.3969/j.issn.1005-3492.2023.02.012
https://doi.org/10.3969/j.issn.1005-3492.2023.02.012
https://doi.org/10.3389/fpubh.2023.1102773
https://doi.org/10.2196/14210
https://doi.org/10.2196/14210
https://doi.org/10.1186/s12877-019-1392-8
https://doi.org/10.1186/s12877-019-1392-8
https://doi.org/10.3969/j.issn.1674-8883.2023.20.014
https://doi.org/10.3969/j.issn.1005-8095.2022.06.013
https://doi.org/10.3389/fpubh.2023.1200722
https://doi.org/10.3389/fpubh.2023.1200722
https://doi.org/10.1097/MLR.0b013e31817a835d
https://doi.org/10.3969/j.issn.1004-0412.2023.06.049
https://doi.org/10.3389/fpubh.2023.1050789

	1 资料与方法
	1.1 数据来源
	1.2 方法
	1.3 统计分析

	2 结　果
	2.1 基本情况（表1）
	2.2 智能手机使用对农村中老年人自评健康的估计结果
	2.2.1 基准回归结果（表2）
	2.2.2 稳健性检验（表3）
	2.2.3 异质性分析（表4）
	2.2.4 中介效应检验（表5、6）


	3 讨　论
	参考文献

