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[ Abstract] Background In China, the structural contradiction between surging health management demands
and an insufficient high—quality supply has driven the need for smart health management services. By leveraging information
and communication technology (ICT) alongside artificial intelligence (Al), these services integrate the entire process of health
monitoring, assessment, and intervention, emerging as a critical new area of demand. Objective To systematically analyze
the current usage, demands, and influencing factors of smart health management services and devices among adult residents in
China, thereby providing an evidence base and strategic recommendations for their sustainable development. Methods An
explanatory sequential mixed—methods design was employed. Quantitative data were collected from September to December 2023
using a stratified cluster random sampling method. Adults aged 18 and above were surveyed via the Wenjuanxing platform. The
questionnaire captured demographic characteristics and utilized standardized scales alongside self-developed items to measure
eHealth literacy, media motivation, attitude toward the behavior, subjective norms, perceived bhehavioral control, as well as the
demands, behavioral intentions, and actual usage behaviors regarding smart health management services. Structural equation
modeling (SEM) was applied to analyze the influencing factors. Qualitative data were gathered from May 2024 to March 2025
through one—on—one, semi—structured interviews. The interviews explored participants’ basic profiles, personalized demands, usage
experiences with smart health management monitoring devices, service model preferences, and feedback. Finally, an explanatory
sequential mixed—methods framework was utilized to integrate and interpret the quantitative and qualitative results. Results

A total of 2,900 questionnaires were distributed, yielding 2,786 valid responses (effective recovery rate: 96.19%). Thirteen
individuals participated in the qualitative interviews. Findings revealed: (1) The usage rate of smart health management monitoring
devices among adult residents in China was 37.7% (1,051/2,786), demonstrating a declining trend with age, with significantly
lower usage among the elderly. (2) User demands exhibited multi-level and age—stratified characteristics. Overall demands were
concentrated on basic functions such as health monitoring and answering health queries; qualitative research further revealed a
progressive demand model ranging from "basic life management" to "empowered self-actualization." Younger groups preferred
basic prevention and lifestyle optimization, whereas older groups focused more on practical functions like disease management.
(3) The intention to use was at a moderately high level (62.68 +20.65). SEM results indicated that attitude toward the behavior
(B =0.568, P<0.001) was the strongest predictor of intention, while subjective norms (8 =0.103, P<0.001), and media motivation
(B =0.089, P<0.001) also had significant positive effects. eHealth literacy indirectly influenced both intention ( 8 =0.045, P<0.001)
and usage behavior (8 =0.051, P<0.001) through media motivation. Perceived behavioral control indirectly affected intention
(B =0.014, P<0.001) and usage behavior (B =0.016, P<0.001). Urban residence independently and positively affected intention
(B =0.056, P<0.001) and usage behavior (3 =0.125, P<0.001), and having medical insurance significantly promoted intention
(B =0.039, P=0.008). Qualitative findings identified that usage barriers included objective factors (e.g., high costs, product quality
issues) and perceived obstacles (e.g., discomfort in wearing, privacy concerns). User attitudes were significantly polarized; positive
or negative evaluations stemmed directly from usage experience, perceived benefits, and product intelligence, whereas individuals
with neutral attitudes were prone to abandonment due to a lack of clear perceived value. Furthermore, personal beliefs and cultural
backgrounds profoundly influenced technological decision-making. Conclusion This study reveals that smart health management
services among Chinese adults are characterized by "high intention but low usage," with age—stratified differences in current usage
and demand structures. Regarding influencing mechanisms, attitude toward behavior and subjective norms are the core drivers of
intention. eHealth literacy and media motivation exert a significant chain mediating effect, while perceived barriers constitute the
primary resistance to behavioral transformation. Future promotion of smart health services should emphasize age—friendly design
and precision implementation, while leveraging the synergistic role of primary healthcare to bridge the intention—behavior gap. This
approach will enhance adults’ proactive health management capabilities and facilitate the goal of healthy aging.

[ Key words]  Smart health management; Adult; Health literacy; Theory of planned behavior; Explanatory sequential

mixed methods; Intention and behavior
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Figure 1 Schematic diagram of the theoretical framework
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FH R PAERHAR 33.0% (86/261) , HIEM KK HE
SRR T LI A [R19% (26.6%, 33/124) . T
SRIEANSS A ULFT 5% B 3% 4 (i i e A w5t ) .
TEVERIF ST B 2 (A IR 45 O DU 2 TR B . 28
— 2N A S A SR TR R, S R SRR
B “FEEGRIERS"  CILRLERAEBINEE”  CENIITE
R RN S, SR KR IR R
5 R S A IR A RO TR, A A R
5 OBRIGENT R T R ) S (e A TR 55
AL SR SRR AT s AR =2 N A bR,
“ERICIRSS " A5, WU TR AR B e A HRL R
45l LUSRAL B IO MR — X — AR 555 S5 DUJE AR AE F 3.
SRR R B R, B RSB EI TR M R A
SHE IR o Wwna R B X 5 (FfiE i
YRS A F 5 ) o

33 BREREEERSERTHERSERITAEM
FSES
33.1

HEAR

fi A5

BEEREHERSMEHZEES SN
(62.68 £20.65) 4y, H P FERARMEHEEK SN
(63.93£20.68) 77, AR FHEFFAM HE R
(5991 £19.81) 45 A BFREXT X EFHRE R
GLi 2 R R m, 458 (68.21+2525) 45, X
D) 266 FH 25 5 1R IR 45 HEA T4 2R 2 32 R B A I, 1550
(50.16 £28.65) 4, TEULF % B F 6 (i i 4k
BT ) .

3.3.2  (HHEIES M AT A nm PR 2R 4540 Jr RAvi A 4 S

XA TEbR: bRER I x °=865.362, df=173,
X *1df=5.00; Frif RMSEA=0.038 ( 90%CI=0.035~0.040 ) ,
SRMR=0.050, WLMIFEFRI/INT 0.08, FHXTHLATEHR:
CFI=0.982, TLI=0.978, KT 0.90, #7H1H AT Fe B
RAF, F5E0EsR. BIECRRIMEE R L 3.

T RAEE (B=0.568, P<0.001) & & 14 5 ik 7
M, B H3 o, Ko WL (B =0.103,
P<0.001) A1 A shHL ( g=0.089, P<0.001) , fi& %
H8. Hla o7, EMIHAT M, BEA3hHl ( B =0.103,
P<0.001 ) &0 AR B i fe N A -, &% Hib
BT [RIASE o) Je B 3 1 1) U P A 7R ( B =0.073,
P<0.001 ) o HISE AT by 8 i % il 2 I TG B 4% 800

( B=0.033, P=0.167) , fii&x H5 A7, (Hid 5
f#FEZE S ( =0.290, P<0.001) FIEHASIHL ( B =0.153,
P<0.001 ) g R A g5, ik H6 .

H7 857 Ja A oA & e i B (B =0.056,

P<0.001) Ffd 478 ( B=0.125, P<0.001) , £ &4
o F RV EE (8=0.039, P=0.008) .

AR S, R B 2R AR A S L
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1 EEBHAEXNGEAEN (n=2786)

Tablel  Sociodemographic characteristics of the study participants
it AR (zxs, 4) TR (4 (%) ]
¥4 1 (F) i P{H & = x4 P
AR B 3.41° 0.009 107.61 <0.001
HAF 69.93 = 20.68 798 (54.2) 674 (45.8)
g 61.87 +20.37 377 (64.7) 206 (35.3)
REHF 61.65 = 21.40 257 (74.3) 89 (25.7)
B R AR 60.06 + 20.14 206 (78.9) 55 (21.1)
WERKFET 59.91 + 19.81 97 (78.2) 28 (21.8)
5] -2.07 0.039 8.89 0.003
B 61.86 +21.12 825 (59.5) 561 (40.5)
e 63.48 +20.16 910 (65.0) 490 (35.0)
SRR 21.57" <0.001 271.89 <0.001
WIh B LR 59.44 +20.49 639 (85.3) 110 (14.7)
wh el 60.85 +21.98 376 (64.6) 206 (35.4)
K& KU 65.07 + 19.89 720 (49.5) 735 (50.5)
FHENI A 11.96" <0.001 66.46 <0.001
<3000 JC 54.52 +21.47 479 (73.5) 173 (26.5)
3 001~6 000 JG 61.45 +20.57 791 (62.9) 467 (37.1)
>6 000 JC 61.69 = 20.88 465 (53.1) 411 (46.9)
S RPER TR 8.45" <0.001 39.42 <0.001
KU 65.01 +19.69 457 (54.0) 389 (46.0)
A 61.50 =21.07 1162 (652) 620 (34.8)
R R 64.49 = 19.99 116 (73.4) 42 (26.6)
P -0.45 0.657 2.96 0.085
¥ 60.78 +21.70 1120 (61.1) 712 (38.9)
A 59.91 +19.62 615 (64.5) 339 (35.5)
Bl 15.51° <0.001 145.57 <0.001
E5 68.14 = 18.09 273 (60.5) 178 (39.5)
TEHR 62.69 +20.75 615 (51.0) 591 (49.0)
B /IR 61.43 +20.54 328 (77.4) 96 (22.6)
Hofts (il 7 T8l / 2ll 7 RGO ) 59.90 = 21.47 519 (73.6) 186 (26.4)
EAE 0.06 0.952 17.65 <0.001
£ 62.73 +20.21 266 (54.0) 227 (46.0)
i 62.66 + 20.75 1469 (64.1) 824 (35.9)
JE AT 456 <0.001 82.82 <0.001
W 63.76 +20.41 1162 (572) 870 (42.8)
i ul 59.75 +21.03 573 (76.0) 181 (24.0)
IR 214 0.032 0.18 0.668
f 62.87 +20.58 1641 (622) 998 (37.8)
J 59.13+21.76 94 (63.9) 53 (36.1)
e "R FH.
W fE 2 R (B =0.045, 95%CI=0.025~0.064 ) F1 A HEE( B =0.086,95%CI1=0.061~0.112 ),

7 N (B=0.051, 95%CI=0.031~0.072) , & % H, i
S FIEAT A A E S A Bl AL R] 422 5 e A R
( B=0.014, 95%CI=0.007~0.021) F147H ( B=0.016,

95%CI1=0.008~0.023 ) , fBi%& H7 W7 ; A sl ot

BEH4 BT AT & BB A R (B PR R
Fe BN LT I SE-HEHEE) B3 (B =0.043,
95%C1=0.029~0.057 ) , #& 7~ HL - fidt B 28 7% X & I
2 IZRIRSELE], W& 4.
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x2 AUE AR I S RN [ 4 (%) ]
Table 2 Usage of smart health management monitoring devices among adults
PR iR O
KEFH  FaEFR  FEETI PRI FREMAY  AEMEE MUY FREHT FRE T RRmiRE  FRELZ
D AZEIN (173% 588(21.1) 429(154) 404 (145) 61 (22) 49 (1.8) 39(14) 49 (1.8) 29(1.0) 19(0.7) 19(0.7)
62.3
HAE 798(54.2) 359(24.4) 291(19.8) 266 (18.1) 40 (2.7) 35(24) 27(1.8) 23(1.6) 20(14) 15(1.0) 14 (1.0)
iR 377(64.7) 127(21.8) 78 (134) 82 (141) 9(15) 7(12) 3(05) 7(12) 5(09) 1(02) 2(03)
WEFF  257(743) 50 (14.5) 32(92) 35(10.1) 8(23) 4(12) 2(06) 0 1(03) 3(09) 1(03)
R4 206(78.9) 34 (13.0) 22(84) 17(65) 4(15) 2(08) 4(15) 8(31) 3(L1) 0 2(08)
WERFESE 97 (782) 18 (145) 6 (48) 4 (32) 0 1(08) 2(16) 2(16) 0 0 0
£3 AL HEBRSEIRE0 BEIRI FAET T B AR
Table 3 Test of the path relationships %l] ?i‘j‘]f%JﬂE%’MgﬂLf “m%ﬂﬁﬁﬁﬁa A “g
it o o AR P i e R & 2 AR (1) ﬁ
AT ABE- R 0.568  0.016 29402 <0.001
TR T B 0.103 0393 4568 <0.001 AR %T& PEAT. S e s i nis ¢ o
JeE AT M — 1 B 0.056  0.677  3.852  <0.001 SENECTFRARA HAE" RPN, A74E @Eﬁﬂ%ﬁ
ﬁﬂ%"@l %?JE 0.039 1.324 2711 0.008 *%” ) o (2 ) %éﬁ)ﬁzfﬁo ﬁ]ﬂnji‘i@% ( Hﬁ%/z% { “ﬁ;
(iR R R AT 0073 0001 4528  <0.001 TN ) o AT BRRAM R XU 45 . & ULB AL 5 A~
JEAE b AT A 0.125 0036 6803 <0.001 WG . (1)Fzﬂnﬁ$|'ﬂho MRS ( “Fk
HISEAT PRI TR 0200 0029 12520 <0.001 bug” ) . (2) M‘*ﬁf &, W AR S (R TE
%ﬂ:ﬁﬁjﬁ"fﬁbﬁ L 0.153  0.025 6514  <0.001 M EE TR
ﬁjﬂ}lﬂrﬁﬂﬁﬁmﬁﬁ 0.033 0644 1381  0.167 j\lwgigﬁgﬂjﬂ—: “SEFAESTERT . PE
AT ST RRGE G I () G
11* zjjmaﬁﬁﬁ F 0.089 0456  4.828 <0.001 jg T@% T, UREMRAAERIITL. (2) (RSRIER R
. HP QE’&X)L;B FIMA EEEER” . (3) PR,
WA BTN 0.103  0.021 5046  <0.001 . .
T B AR (Sudall) - AR , 5ELHLREMF.
O 2R 2 &%‘—Mﬁﬂf PR &SI o s
=4 PSR 3AMWIRIERE. (1) BiRHER . #a2FH P A4
Table 4 Test of the mediating effect INHIRE T E Sk e H AR (AR, AR
A B howSE 95wl P Wil TET ) . (2) L RS FAEA T
g R 05 D010 00250060 005 gy RERENTHRRE ST, Wi CEEIRET L ik hL
T S T A NS E R, MEHE#EFRZRE . (3) BZIAEA
BN SH T H TR A fﬁJﬂniﬁﬁﬁilﬁ%fiﬂ%Xﬁ”%@@ﬂﬁ%i)\
RETREER > 0014 0004 0007-0021 <005 ARG, HilAERIEILMEE B & 7 G
11* Bl R TS )
AT R4l — 0.016 0004  0.008~0.023  <0.05
11* L {E TR 334 FEEFREHRS HEE ST AR ERES
BEAEHLTTRAIE 0086 0013 0.061~0.112  <0.05 Mgt
%?ﬁ;giig:ﬁ&m 0.043  0.007  0.029~0.057 <0.05 BRSSO (L R AL AR P
FPNAE SR ' o ' G R AT A R 5.
" (OEE Bootstrap {4540 (1000 YCHIFE ) , B =S8 2brififb AL (Std. 4 _LTJ__L/E
41 FREBRFREEBERNEZEETERXNERATE,

333 FEERAE RS HEE ST R R R et
I EREaE S
0 3 X R LR 55 R S S AT R I I R

HEVETT RSO AT B, NGB T “FIvEtT
P CATRAEET CHORRSE” 3 MLLIENE, XE

FRFRBRERRFEER

ASHITTE K B2 T I PS4 Je O Rt A A A i3t
FRRMHIRN 37.7%, PyABRAETIZR . HAh, A
WFSEA R R IR O, B (R X S5 e —
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Table 5 Results of the integrated analysis of explanatory sequential mixed methods studies
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