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Spatial differentiation and analysis of obstacle factors of elderly
well-being in large cities; A case study of Xi’ an City
Lei Min, Zhu Dandan, Xu Jing, Xu Yuwei, Jia Wenqi

College of Urban and Environmental Sciences, Northwest University, Xi’ an 710127, China
Abstract Under the pressures of population aging and new urbanization, enhancing the well-being of the eld-
erly has become an effective measure to ensure the sustainable development of large cities. Using the 13 coun-
ties and districts of Xi’ an as the research unit, an evaluation index system for elderly well-being was construc-
ted across four dimensions, including material, health, spiritual, and social. Combining the Analytic Hierar-
chy Process (AHP) and the Criticality Weighting Method ( CRITIC) to measure the well-being levels of the
elderly across these 13 counties and districts. The obstacle degree model was employed to identify the key ob-
stacle factors on the elderly well-being. The research results reveal 4 findings. (1) Gaoling District exhibits the
highest overall elderly welfare, while Baqiao District ranks lowest. The four dimensions rank from highest to
lowest as material life, spiritual life, social life, and health life. 2) The spatial distribution of well-being ex-

hibits higher levels in the north and south, while lower levels were observed in the east and west. Areas with
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higher levels were concentrated in northern counties and southern counties of the main urban area, while lower

levels were clustered in the eastern and western peripheries. (3) The main obstacle factors to the well-being of

the elderly in Xi’ an include the source of daily necessities and the total monthly income in the material life di-

mension, health status and satisfaction with medical insurance reimbursement in the healthy life dimension,

the frequency of participation in tourism activities in the spiritual life dimension, and the availability of sup-

porting parks in the social life dimension. @) Based on differences in these obstacle factors, the counties and

districts in the study area can be classified into areas where elderly income needs to be increased, areas where

medical security needs to be optimized, and areas where public facilities need to be improved.
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Fig.2  Conceptual framework of elderly well-being
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Fig.7 Elderly welfare constraint mechanism

b A 8 2 B HP R 2 PG T A AR ALK
oG R R E AR (C4), A RAEM &
6.47% . WeE ) el 1 $2 A48 o] s o ) AR PR 46 S
FALZE BT s A6 sh 2 5 5 4l B 5 5l
VY 2T FE 3 DX TR R AT, BE RSt A A A R 5T
e 28 A 42 22, 5 SR 3 X A AP ot B X £

NECET G MRS a2 AR T
2% A e R AR IR s 2 5 R AE
3.2.2 FEAFERA ST
BpAELIXFR A BEHEAA A 3 19 P, T i1 o
WZLH A IS 3 28 55— AR 1y Jm Wy o Ak 1 4
JEE 5 2 IR BRY) T A 1 SN AL G A A TG 4



736 - VUL R 2F 240 HARBRE AR

55 56 &

B IIERY BRI SNE AR S A iR YR S
Tl REOFTE XA EL XA o IR AT B X I
FrARBRE RO IX S A LB i 583 X (WL 8) o

N

g anadl A
LW R  EREA
R RB R G
I 4 S 5 X R MR
PERE L
< WHE
a1 EER o
pEg  ( BEX
40
C— Tkm

B8 JLFREARE TR XA
Fig.8 County classification based on barrier factors

FREWCATFHE 157 X 32 2R 5 T ) X AR X
L5 R TEARXT R IR X3, A% O FERHE T4
ARG H  BEBA, 2S HT A K- M L
IR SRR FFE T R WS & TRk
ALK IG5 R T A O X Ry B A 3
AGBAENFEEFRZESRAZBNT . bEEH
oI DX 7 Ml 5 4 A AL T 4% 55 9 B KT 1) R A B
Th N Z X el AR N 3k 528 4 e ARG i S Ak
FH IR CAnR i I SO B 5 SR HE B ), FLTE i %5
O WX TE RIS o [RlI, T
TG A N0 SR8, 5 — 1 AR R M L
XPTAZ O X H 2 HE K BA 5 R 55 As

BT DR B 1 D0 1 DX 3 5 40 455 7 I DX e 3%
X, RUNZ DXCE AR M FER DA 55 , HXT R
PRARER 1 BE 5 BT IR 55 BRI AR . IR FEHIR
JEHLH, FEZIHAE T BT B 0 S [ R L
BT IA R RE 22, — 07 I, RS X A4y N H 3%
AR IX, RV A B R UR K E A BT BRI
A R AR, S B AR AR T HE A
ME PR B SE I SE N B 5y — 7w, B EE YT IR
S5 VR R B R, O oK T R 18
TR B 52 % Y A IR T R R i Y
HPEE A, B R T S8 P Y ik 5 AT 3k P
B i B A AR I 7 A B ) T AR D 4

LB 8 3 X E A TERR PO IR IX LA
SR ZAHMEE X, HAK O BT AE T LR Al %
JRCER G, ER Y T REANNKES5ES
FES A . FIAT IR AR IR, 32832 1] T g s st
F I 2 ek JEM R 5 A IR S5 A R BB R 2
S RIS, T IR X B I B A

Z [ Pl A REABUARY , X 1 2 Al 28 s ] 2% e 2 i
e IRV Y BAAAFAEW B o XA A Sk
55 ALK IR 2 9% 22, 3 2O FL B X AR
N T 5 3l 2 )5 = et s 18] n] s vk 22 i IR
LA T O P S AR S A T AL o

4 BipSitie

4.1 &g

VU 22T A AR AL A I 58 25 SR W, e bk
IKFEIE R 0. 643 0 Hor v B X e e, i ATF X 0
o A5 4R JRE AR AL 22 EL I v ZE AR AR U O ) AR
RREAL A 2R Ak A AR AL

P2 T AR N SR i Ak AP 25 (8] 23 5 A
5 R RO IX T A 7 X B R R B X
AL BB B DX A R IXC, AR K P X AR TR FE R 7Y
P A5 A6 P 2R, ) o i 1 B IR X
L r s AL AR B L I Gk R s A AR
HEPRGE T3 X APY R AL =T G F AR K
- DX R AL o fEL X 4R P AR B X A oAbt
AR ZES R, FIRXAMGEL X S IR AR SR R A
DI ZE A 48/ o

B A3 BE AL 12 W 235 SRS W, R0 Y 22 T S 4F
PN EE IPS A TSR Y DU /NN D RPN
BB b 2 TP AR AR I R . A
FUERET W) 4R B 29 B B D R A H R Ok
U 2P T BE A Z R S A 1 v
SR DR A R DL A8 A i S IS AR 41 B
6 T8 BE 5 R A T v T 2 A IR O i T T 3 2
e ST A R P S A S el /N 8

M 225 BRI =44 B GBI 20Kk, nl g 13
PRI RIS X (KX W) XA
MR BT PR AL X CHTm X MRS X)) (236
Bt EE X (FRODIRIX SN Z B IX) o
4.2 EFNUZTEMRLUKESBREN

RTHEF NARAEAD T ZZ BRI 5],
B AL R S ] SR SR HE R R . BT Lk
WA N T B W 55 73 XA SR AR SCEE R 3 28 X IR
S LUF 28 AR RRAL A A

FEEMATF P IX - I SR TE , K A X
HBNFRE . BERE] PR AL B AR NTH 2R
iR e S A T 2 18] B S5 A P07 i, BUR i AR
Rt B WU BOR AOR * SR 207 8 07, il ad fe
PEAL DR |5 SR 55 A s il b o, A k4



F4H

TR A ORI B AR A AR AL 23 1] 35 S R DR G - LAY 4 i Dk 3 - 737 -

THRIA R AR N 255 2 5 B SR IR 5
FERG I FFUR SR 0 [R5 3 Ao ST A XCH
B R 4 00 Jo A 1 7 ) e MY AR o g
A3 AR XA AR SO A B AR 2 N, DT 2 fife Sk
A% DA I T 777085 R R AR X 28 T R4 I

PRS7 PR R ILAL X HEHE Y LT, ks
SRESIGTE  ERE R R XA AR £
SRR AN A TR, ¥ e il 2R AL X+ T
ORI iR, e R R T R R UL, HfE Sl
DU BT BEIR T UL, A5 A8 B HEA HI 74 H
KA R DX TLAR AR 55 Hh O, DR R IR e R BA
Fe 35 BEAh, FEES 3 SR T B AR v A7 20 e st
SR (AIbIV PR il G- P BUR ) L= N S R i
7 S8 B2 Ik 55 M TRT A PR DR AN B i P S50
T B, VITETH BREOARBE 28, $ 5 PR 7 R 1 52 P
LI gé

PIuE oy 503 X EANBE Bk 1, e R 55
W B EEXIM B K AR A |
WO AT IA P 25 S AR, I R AR T
A2, RTS8 B S ) PR ) AR AR T
B HARMABOE A & B IR MRS O BB ARG 3
Gyt , #h 55 FE AR PRISONE A4 5k 1 5 55 B[R] ) 3B 7
5it A T 008 O Ji] 301 B3 s SEREA St P e 7% 52
3B sl i A e A i S A b TR B 2
SEAZ IR %, 157 [8]_L g St o A AN 32 B PR3
A/ INIR 2 8] A Ak 22
4.3 itig

H i R 1 28 W AR 1) RBULE 57 30 ) ik 45 T 9%
LR R T 25 T R 3R A R R
TERPRA, ™ F R T T R A fg . A
I, YRR I AT 1) 28 A AR o S A, 4R
il 245 DX S A AR N B 5% PR e B TR 3R, B 4 E
IR0 B B B N A, R
CBUR RSN D WAL (R . AR SCL B
SO FEAWIFE I, >R ] B WA & B 5 A
fep EEAE L X P 2 T S AF AR Rk K F 2547 255 0
A, R S B AT DX 1 AT o RS R B ]
O PG T A 0 P v IR S e A Sl R R R
fifp R e T AT S R XERRL S I RS 2 2% (] I o m]
O AR ABI I T i A Sl g i R 4
PR S, X TR R M o5 Sl A AP Al AN TS
O3 TR RAT HE BT

SR, AT A R BR P . A SO B
R TR Y 0 AR Al BEANIE T T

AR JUBE PRI , A TR RUBE T A HEZKF PR A
Z it R L PR DL R AT 2 25 TR B 5 LR Bs DR R
T ARSI R S AR R TGk 2 A A Ak ok
e A, HAE AR B U R 2 Bl A ) 1)
TAZ B, HITAS SCES T ME LA Sy DX SR A 4 1)
275 SCHUA TR S2 I A) N B e < A B, 3
POREE R, PR B o A PR . AR A it
— 2 SRR i 22 JURE 25 6] R 1) 22 4R AR ik XL
B, R AR AR AR AL 19K 2 22 57 K ARk
IR B8 4 SR AL ML ) PO P AR oA T i — 2P TR
5eE

S 3Lk

(1] Blife, M. D5 A2 AL A H BT 3 25 X 9k & il

G R TR B S g R % [ T]. 946 A3 ,2025,46
(3):1-12.
LuJ H, Sun Y. The impact of the new normal of low
fertility and aging population on the integrated develop-
ment of urban and ruralareas and its strategic response
[J]. Northwest Population, 2025, 46(3) . 1-12.

(2] tReh RRZFIE L h R R AT R R
(2024) [ M]. Jbat Ak 2oBla SOk H it , 2024 :13.

(3] BRI, i A £ AR % -5 L Sl 1 1 s A

B B UMENA BLF ) BIE )], MR A, 2025,45
(4):931.
Qian W R. Review of “research on the strategic cou-
pling and synergistic governance of rural revitalization
and new urbanization in the new era” [ J]. Scientia
Geographica Sinica, 2025, 45(4) . 931.

(4] V&2, EFR A, . T EE R ESRE X R R

FEHEEIRZ i RIAR L) ] T B IXPESE,2012,29 (3)
553-560.
Pan Y, Zhen L, Yang L, et al. A preliminary study
on the impact of ecological conservation on farmers’
well-being in Guyuan City, Ningxia[J]. Arid Land
Research and Development, 2012, 29(3) ; 553-560.

[S] TR, PMUER. i e RARIR -5 ARSI : DL
JUHITT R EILT ] 3RS ,2019,38(7) :1566-1580.
Wang X R, Sun J X. Research on urban residents’
leisure and subjective well-being: A case study of
Guangzhou [ J]. Geographical Research, 2019, 38
(7) : 1566-1580.

(6] BR3Che, BRI, X, 2. kb DR SEXT AR A i R £
ek AR < S TRV A I B SEIEL T ] A0
¥ ,2023,38(5) :36-43.

Chen W T, Chen H, Liu D, et al. The impact of com-

munity environment on the subjective well-being of ru-



- 738 -

(LBl QSR S)

55 56 &

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15] £

[16]

ral residents: An empirical study based on Luochuan

County, Shaanxi Province [ J]. Human Geography,
2023, 38(5) : 3643.

BRI, R A IR, 5. = TL I L X PR 85 2
B S BRAR AL Y Bl AL AR AE PR [T ] AR A2 4R,
2023,43(18) :7637-7650.

Mao A H, Li F X, Yang S Y, et al. Evaluation of dy-
namic changes in environmental footprint and resi-
dents’ well-being in the Sanjiangyuan region[ J]. Acta
Ecologica Sinica, 2023, 43(18) ; 7637-7650.

Diener E, Emmons R A, Larsen R J, et al. The satis-
faction with life scale[ J].
1985, 49(1) : 71-75.

Hervéds G, Vazquez C. Construction and validation of a

Journal of Personality As-

sessment ,

measure of integrative well-being in seven languages:
The pemberton happiness index[ J]. Health and Qual-
ity of Life Outcomes, 2013, 11(1);: 53-66.

Klugman J. Human development report 2011 : Sustain-
ability and equity, a better future for all[ M ]. Wash-
ington DC ; Communications Development Incorporated ,
2011.

Osberg L., Sharpe A. An index of economic well-being
for selected OECD countries [ J ].
and Wealth, 2002, 48(3) : 291-316.

BRI B, o 1R, A5 R IR T AR A AR
Gl g5 28 VRIS H 5 o R AR SC R[] - Hem
4% ,2020,51(1) ;31-39.

Huo R, Xu X Y, Gao J L, et al. Spatial characteristics

Review of Income

of ecosystem services in coal resource-based cities and
their relationship with residents’ well-being[ J]. Chi-
nese Journal of Soil Science, 2020, 51(1) ; 31-39.

ARJE , RIS FAUA , . BT 4540 5 R B RS (Y 15 U
ekl PR 5 A B RGMRS KA LT ARA
ARETCABILT]. ﬁsmi&ﬁ,zozo,mm :843-855.

Xiong Y, Hou K L, Zheng S R,

et al. Relationship

between farmers’ well-being and ecosystem services in
southern hilly mountainous areas:
Lechang city, Guangdong province based on structural
equationmodel [ J]. Tropical Geography, 2020, 40
(5): 843-855.

ZENE L A SCHL BB UG [ M ] Jbat: B AL,
1985.:204.

Xz, TR TT. Ak H A I 5
Bl2g it ,2010,29(8) :899-905.

Wang S Y, Shen Y F. New progress in well-being ge-

JELT]. g

ography research[ J]. Progress in Geography, 2010,
29(8) : 899-905.

Paul V A, Knox L,Smith D M. Human geography: A

A case study of

[17]

[18]

[19]

[20]

[22]

[23]

[24]

[25]

[26]

welfare approach[ J]. Progress in Human Geography,
1995, 19(3) : 389-394.

Diener E, Tay L. Subjective well-being and human
welfare around the world as reflected in the Gallup
World Poll [ J]. International Journal of Psychology,
2015, 50(2) : 135-149.

FRYRAE, A BT AL XX AR NAT o S Y
FMBTIE AN RAE R By BOE AR N REAL L[ T ] 3
HHF5T,2019,38(6) :1481-1496.

Zheng Z H, Peng X Z. The impact of community envi-
ronment on the behavior and health of the elderly: A
comparative study of elderly groups in different age sta-
ges[ J]. Geographical Research, 2019, 38(6); 1481-
1496.

BB, 2500 B BB PR T i A A X
R R S5 B0 A )G B BUR SARARRFELT ] #
T b P RS 2024 ,40(6) 169-77.

Wei LY, Pan Y R, Lu Y Q. Situationand optimiza-
tion of spatial configuration of silver-haired service fa-
cilities in Qixia district, Nanjing from the perspective
of equity [ J]. Geography and Geo-Information Sci-
ence, 2024, 40(6) : 69-77.

Desjardins R. Researching the links between education
and well-being [ J ]. European Journal of Education,
2008, 43(1): 23-35.

Engelbrecht H J. Natural capital, subjective well-be-
ing, and the new welfare economics of sustainability
Some evidence from cross-country regressions[ J . Eco-
logical Economics, 2009, 69(2) : 380-388.
JEI . BT AR P B b S AR AR AL A
W[ D . KA ARIEIIE KA, 2015 :40.
WAL Mk, ZEitoR. b B AR AR HE KT 23
ST ] KRBT R A4 ,2018,37 (1) :9-13.
Yang L. Q, Mei L, Jiang H Q. Research on the spatial

(] 73 5

and temporal differentiation of the well-being level of
the elderly in China[ J]. Journal of Changchun Normal
University, 2018, 37(1) : 9-13.
PG M e, 4t a2
NI E AR A XS SRR ] 5
ol GRS REIR) ,2025,35(1) :134-146.
FuZ H, Xia B'Y, Chen Y S. Community residential

S [A]7) 55 B AR
(PN

space differentiation and the subjective well-being of
the elderly: The mediating role of community participa-

tion[ J].

Journal of University of Jinan( Social Science

Edition) , 2025, 35(1) : 134-146.
DR ST AR GRS B I i i A i) 22 4

NABHERFFEL D] P42 AL R4 ,2022:70.
R KUBH, 45, #RTIT LN P 2 B A Y

i, R



F4H

TR A ORI B AR A AR AL 23 1] 35 S R DR G - LAY 4 i Dk 3

- 739 -

(27]

[28]

(29]

[30]

[31]

23 () 3 A AL S i )R AIE 5 - A PG 22 #6811 1l g 191
[J]. i (Al ,2024 (1) :45-55.

LiSJ, LiJ, Liu KW, et al. A study on the spatial
distribution characteristics and influencing factors of
the population-household separation groups in metro-
politan areas: A case study of the Xi’ an metropolitan
area[ J |. Urban Problems, 2024 (1) ; 45-55.

KA, WAL . PO T A T Z5 A R AE 45 [ 4 %5 (6]
FURI PR < BT L8 R FHLE B i oA [T ]
BRI ,2022,38(5) :47-54.

Zheng X W, Zhang J L. Population structure charac-
teristics and territorial space planning response of Xi’
an City: Based on the 7th national population census
data and cellphone signaling data [ J ]. Planners,
2022, 38(5) : 47-54.

FEBE, ST A, BRI, 45, BT AHP IR BT B
OB R KRS VRO [T ] PEIE R4 (A
SREL2EAR) ,2015,45(3) :499-503.

Du T, Xie X J, Liang H Y, et al. Comprehensive e-
valuation of county-level urbanization development lev-
el in Yibin city based on AHP method[ J]. Journal of
Northwest University ( Natural Science Edition) , 2015,
45(3) : 499-503.

ZPIRE, M. 2013—2022 4E AR A OIS £
MO P R 5 MR 5 AR A I s AR [T ] 7K R R
FFim 4R ,2025,45(2) . 348-359.

Peng L Y, Xiao Z. Spatio-temporal evolution of the
coupling coordination relationship between urban resili-
ence and land use efficiency in Guangdong Province
from 2013 to 2022[ J]. Bulletin of Soil and Water Con-
servation, 2025, 45(2) ; 348-359.

BT B R, R, A T AHPR (I A &
WAL B H o B Sk A S K B 2 5 VR S
oL K LR RRE 2023 ,43(1) :167-173.
Zhao B H, Huang ] H, Li Z B, et al. Comprehensive
evaluation and influencing factor analysis of urban eco-
logical water security in Gansu Province based on
AHP-entropy method [ J]. Bulletin of Soil and Water
Conservation, 2023, 43(1) . 167-173.

EI, kbR RS B R R U R B R RS S
FOAIE R 5 DR I 2 AR AE T ST [T ] P bR
A (HARHERR) ,2025,55(4) @ 896-911.

Wang S, Zhang Z H, Dong G. Research on the spatio-
temporal characteristics of coupling and coordination

between high-quality economic development and resi-

[32]

[34]

[35]

[36]

[37]

dents’ quality of life in the Yellow River Basin[ J].
Journal of Northwest University ( Natural Science Edi-
tion) , 2025, 55(4) . 896-911.

B T, BN 2. R A TR) 35 Bl {5 AR RO o A
[J]. &it51E Bi83%,2005,20(6) 1 11-15.

Zeng W Y, Huang B Y. Analysis of the reliability and
validity of questionnaires[ J]. Statistics and Information
Forum, 2005, 20(6) . 11-15.

Xing L, Chen Q, Liu Y, et al. Evaluating the accessi-
bility and equity of urban health resources based on
multi-source big data in high-density city[ J]. Sustain-
able Cities and Society, 2024, 100. 105049.

P AR, BT T, 55 BT 2 B4 AT
S 14 B S 2 1 55 Bt R A1 SR Y < LA VAR VL
il AL )] AN % ,2025,43(3) :90-101.

He Z F, Xu SH, Wang K'Y, et al. Study on the plan-
ning and layout strategies of county level elderly care
service facilities based on the differences between ur-
ban and rural elderly population; Taking Jiangshan
City, Zhejiang Province as an example[ J ]. Develop-
ment of Small Cities & Towns, 2025, 43(3) : 90-101.
ST ARG B PR R 2 A N AR T I
FRSAN - BE T HR I B A R A O AR S [T ] PEAE A
1,2024,45(4) .1-13.

Yuan X, Xu J, Jin N. Effect of re-employment on life
satisfaction of the low-age elderly in China: Based on
the intermediary effect of the silver-hair consumption
[J]. Northwest Population Journal, 2024, 45(4) ; 1-
13.

RN A PR 5 A T IR 2 227
PRZ BT [T ] AT B B ,2022(9) :88-95.
Liang J G, Yang H. Evaluation of the effectiveness of
China’ s urban hierarchical medical system from the
perspective of international experience[ J]. Administra-
tion Reform, 2022(9) . 88-95.

BRSO IR E NS IR RO B A SN A ST
BRI PLRRFE ] N5 K ,2025,31(5)
110-119.

Wang Y Y, Chen G. The influence mechanism of
community’ s built environment on the social adapta-
tion of older people in urban and rural communities
[J]. Population and Development, 2025, 31 (5):
110-119.

(&% B/ K

W)





