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Analysis of factors influencing willingness of elderly people to travel
using public transportation and their effects
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Abstract: [Background] China’s aging problem is becoming increasingly severe, and aging-appro-
priate transport-service planning remains in the exploratory stage. [Objective] To accurately analyze
factors influencing elderly people’s willingness to travel via public transportation and their quantita-
tive relationships with each other to promote the construction of age-friendly public transportation.
[Methods] First, 56 elderly people who typically travel via public transportation in Chongqing were
selected for semi-structured interviews, and the interview texts were qualitatively coded using the
rooted-theory method to identify four factors affecting elderly people’s travel via public transporta-
tion. A theoretical model was constructed by combining the actual scenarios of elderly people’ s

travels via public transportation and the related mature theories. Subsequently, corresponding theo-
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retical assumptions were proposed based on the constructed theoretical models, and a Likert 5-point

scale was used to design the theoretical model. The Likert 5-point scale was used to obtain 477 val-

id samples using partial least-squares structural equation modelling for analysis and verification.

[Results| The interview text data are analyzed to obtain the four main categories of situational per-

ception, attitude, perceptual-behavioral control, and subjective norms using the three-level “open-

ended, principal-axis, and selective” coding methods in the rooted theory. The results of structural

equation modelling show that the model fit is good and that subjective norms affect the bus travel

intention of the elderly the most significantly, with a total effect of 0.357, followed by perceptual be-

havioral control (0.243), situational perceptions (0.186), and attitudes (0.152). Situational percep-

tions indirectly affect the bus travel intention of the elderly through the attitudinal variables, with an

indirect effect of 0.105. [Application] The results of this study can provide a theoretical basis for

the extraction and quantification of factors influencing willingness, thus providing guidance in im-

proving the bus traveling environment for the elderly and comprehensively enhancing aging-friend-

ly transport services.

Key words: traffic engineering; willingness to influence; grounded theory; the elderly; partial least

squares structural equation model(PLS-SEM)
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Tab. 1 Semi-structured interview questions
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Tab. 2 Socioeconomic characteristics of interviewees
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Tab.3 Open coding categorization process
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Tab. 4 Main category and subcategory

%% tu%  Ha% LK

—
AN TV TS 3"
AN N o L
R &4 g g TR & i %
25 KA B

i A J

posx JEEEEY pparnEwn
A 1T 89 Bk % 3
Rk b 2 i B

£ tRE A A
o o TARD T kamemp s
B Ak S8y B

. BBREE K HEAFKZE
B4 L mBAM EES WIENTEAH

TER R

1.2.3 BRI

T 4 2 L T A A P o R 2R R () Sk
AT IR Z W AT, IR 24 A0 (G, LA
TR S IR TR Ay FEAy , A% O A R B VWA TG
IR ASE, I FLHEATUR BE BT , AT AL 2 AR A 2t
AT R VE LB AL, 38 X A A LRI
W | 2 R A IR R EA T AR, DA I i 2 A SO 5%
P E s —— 2 AN MAITRIE . 45 A TS
LRPE I 545 BIEREZ R OC R R IHAT AT
KT R B O RE R B S AR AR SO S AT LS BY
Tl 2 AV A SR M R A TS AL A S R ATIRSS o e
Ah T BA PSR ] E AR AL REAS T —
FRPE bR b AR B3 32 0K 22 0 R B, AT B8
STRTHE T 8 N A ZE AT IO B DL R AT R RO
25, R, AR TRt g 25 3, IS4
B P AR R AR A SE AT R R I PR 2
WHESL, B IIUNER S frns .

F5 FJEWER A ML ADC R

Tab. 5 Typical relationships between main categories
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Tab.6 Description of variables
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Tab. 7 Model assumptions

Bk HoA B K IR

i ZEANNERER 2 EH R E A GT
THATER

- EEANETSER2ERPHAKR oT
HATERE

3 rEEA%i%%%Em%WZiﬁ GT

4 & 6 N B R0 AT A R IE | R GT
RHATRERE

5 EEANFERERB2PHEEA a1
W AT E

BT BAE RS AT BRI K 3 OC R AESE

Fig. 1 Relationship framework of factors influencing

elderly’s willingness to travel by public transport
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Tab. 8 Fitness index
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Tab. 9 Survey sample-distribution statistics
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Tab.10 Reliability and convergent validity testing
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Tab. 11 Reliability and convergent validity testing
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Fig. 2 Structural equation model analysis results
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Tab. 12 Results of pathway assumptions
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Tab. 13 Results of the analysis of impact effects

BEE HERME HEXNE LSRN

5 PRk 2 (SA) 0.186 0.105 0.291

A (AT) 0.152 — 0.152

WA E(SN) 0.357 — 0.357

F15AT 7735 % (PBC) 0.243 — 0.243
3.5 BEERSH

R iz F £ JC Logistic [0] T4 5 43 B Z4F A
P AR 22 T A N AT A RS A A A
LSRN NSSIAT BRI . B AT EIERY
R A5 A3 D] 5 28 BSOb A IS A S v 2 i R AL
LB AZ AT B M. 81 Spss B AR %
BN [R] B AR R 22 AT R A 22 S, 3R
14 7R o SR 35 PEAN SR B P 001) AR 02 g, A
N A A TS AR AR G, BEBIABAT T 22 28 HY
R A R FE T, OREEWAAH
WA AT i AR 2 A o g i — A BRI, 52
11 RS T — > BRL B T RE A 23 S0l AR A Dok )
0.033 5 #10.040f5, KL, B AF R il A g
BN AT B AR, RIARE 24N =R
Al B AR N A S I AT R IR AR

%14 £ JC Logistic 1l F 40 %
Tab. 14 Multiple Logistic regression data table

T E EREES BZHEPHE  ORME
R ON -3.416 0.000 0 0.033
EERA -3.223 0.000 0.040

4 4 it

ARSCHE T TR BIS I s A, XA SE
AT B A AT A5 vk, IR IR
i = AN e B X = GG A BT DR SCAS , P T
PEGRAD 45 A OC AR IS B A NN A8 AT S
brdg i, M AE A S AT B ) R 2 e
BR3P O e /N 9 - 25 4 7 R SR (PLS -
SEM) 73 HT 4%/~ 5 i) R 28 [) 19 8 1 OC R L A5 B 2518

.

(1) A FLARBRIE B F07 b b A D7 R E 4
PR OB A N A 28 th AT 2 IS R 3R A sy
(8 AT A5 B2 RET X P 38 T T 52 e PR 3R R Y iR
Rt

(2)0 BB B X BN AL AT EIEA
FF o AF SRR IR S B RV AT
P 4] FHEGE AR AN A S AT B, B
S PR BRI AT DLSE 2o A5 B X AR N A 38 AT R
B A TR o A N v drp A A A TR
ANFEAARES B A A8 AT R

(3) 5 AWl e RA S AT BB I 45 R
ANTR]CH, FWRRAE B AE A S8 AT B AR 52 2K
SRR T H A ) PR 2R 3 % B AL 25 ORI A LA
T 1Y S e BT R R b 5 e 22 A NS A2 AT Y

(4)GT 5 PLS-SEM IR G55 ikdh e 7%
RN AT R AR GBS B 5T, X B AR
S ATAT A R BS AT T i A SE, B —E
HBANE

FET 4598 (2) (3) , X Iy $2 122 2 N A A2
AT B RS LR BOR AL

(1) ZSBEFR 8 AT o 5 ) 10 25 52 Wi B 48 N
AT . BUN N ZIE INEAZ MBF G, K&
A AT R REYE IR ORVE R Tk R T 4
N SE AT R B AS B 5 e A, AR T8 b 1) 2 22
PREAET] S Bl (5 B R AR BT BB, v LA
D AR NS T2 22 A7 B9 FE A, DA 4 T2
ENAZTER.

(2) FE AR 04 52 e V2 o0 LV 742 o e R
F L S5 A A S Dl AR 23 SRR 38 $R T AR N 58
AT R o AL IXCAT DL AR 28 A8 BB R
O AT RS, SU R A A S AT EL B 1A
NIBSZ B FEL 1 SCHFFISE A S

(3) 15 S5 P S R 52 W) 2 4 N8 38 A7 e B
(7] 308 308 3 = SO0 R 9 [ 422 5 o S 4 N 38 AT 7
/N /NS NB TP O 1/ /N DY (R g e 1213
T ) 7 38 P AN HE ) R 250t , B B U B
oW 5, 05 0 42 5, O T 5S4 Y
SFRRE T EE T M IR 55 RE ) S ARz A
Ak G R X S B P R AR
FEIG TR 2R NS AT R, 38 7T LAGE i 3 58 XF
ONAE AT B IE TR AN, 32— 20 [ HE 52 0 2 4E N 1Y

T



M

144 REBH IR L ERFH

#23%

HITERE.

(4) 38 5 % AR N2 52 AT R A 2 R
ST, AR SR AT LA o 5728 S FRE IS e AR 1
By A 52, A A NI S I 18] A5 R i 1]
Wiy 87 3 52 14 2R 3% 1 BE A8 12 T 2 S R 55 BE 1, AL 1=
15 IR 18 Bl 7 Wil 28 58 T LASE HE AR AT B0 28 i A
kA AT ]

A ek 10X 4 S SR MR S SR W 4 STt B T B AR
35 AR NI 38 AT IR S5 A1, i 2 R A N
WSz AT e AR N I S S AL 3 3o sg
DRLAE AT T JHG o JEL R K P R 2 A R Dok I
TR, FEARAMARAE 14 K R 2R

AR SCAAT A — L8 R BRAE , 1) R 25 AN [7) i X
B AE A A S MAT RS AR 2 57, Rk nT
SRR DX K P ) A A 32 AT R
Wi 235 4 7 R AR Y | TR AT UE A SC BRI AR Y 8 B2
P A B B TR

S 3Lk

(1] FZE G R . b KRR 2023 45 [ R 2857 Fikk 2
KRG AN AR H i, 2024-03-01(010).

[2] MARIOTTI I, BURLANDO C, LANDI S. Is Local public
transport unsuitable for elderly? exploring the cases of
two Italian cities[J]. Research in Transportation Business
& Management, 2021, 40: 100643.

[3] sk¥%, EFH T, Fok, 55 . BRI - OB R R

B 28 A AR R HICE B 1 B2 ], 3d s i TR 5 1R R
244R, 2024, 22(3): 152-165.
ZHANG Tao, WANG Qingqing, CHENG Long, et al. Re-
search on the intention of leisure - time walking in older
adults that considers the built environment and social-psy-
chological factors[J]. Journal of Transportation Engineer-
ing and Information, 2024, 22(03): 152-165.

[4] LEE K S, EOM J K, LEE J, et al. Analysis of the activity
and travel patterns of the elderly using mobile phone-
based hourly locational trajectory data: case study of
gangnam, Korea[J]. Sustainability, 2021, 13(6): 3025.

[5] A=, XIBR% . £8- G5, 1147 JCH[EB/OLY). (2024-
10-31)[2024-12-13]. https://www. tpri.org.cn/n274/c516
585/content.html.

[6] BOSCHMANN E E, BRADY S A. Travel behaviors, sus-
tainable mobility, and transit-oriented developments: a
travel counts analysis of older adults in the Denver, Colo-
rado metropolitan area[J]. Journal of Transport Geogra-
phy, 2013, 33: 1-11.

[7] 5K, BORAR, XIWIH, & U84 AL ATAT N FFIE 7

Br[d]. 2 iz R4 TR 515 R, 2007,7(6): 11-20.
ZHANG Zheng, MAO Baohua, LIU Mingjun, et al. An
analysis of travel patterns of the elders in Beijing [J].
Journal of Transportation Systems Engineering and Infor-
mation Technology, 2007, 7(6): 11-20.

[8] Zhplk, WAL, JESr 95, 4% . Ll iy &4 N A LL3E 8 Al i

PRI AT —— LA B BT pC 3 DR A1 (7], 3 205 3 A
BBk, 2021, 37(06): 64-70.
WEI Wei; ZHAO Hang; LONG Limei, et, al. Analysis on
accessibility of public transportation for the elderly in
mountainous cities: a case study of the central urban area
of Guiyang[J]. Geography and Geo-Information Science,
2021, 37(06): 64-70.

[9] MIFSUD D, ATTARD M, ISON S. To drive or to use the
bus? an exploratory study of older people in Malta[J].
Journal of Transport Geography, 2017, 64: 23-32.

[10] WONG R C P, SZETO W'Y, YANG L, et al. Public trans-
port policy measures for improving elderly mobility[J].
Transport Policy, 2018, 63: 73-79.

[11] BRse, £, 20000 . 5 82 N R 08 H N AL

TR J]. BB R 5 TR 4R, 2022, 19(2):
367-375.
CHEN Liang, WANG Jing, LI Qiaoru. Research on deci-
sion-making of elderly people’ s public transport travel
considering multi-factors[J]. Journal of Railway Science
and Engineering, 2022, 19(2): 367-375.

[12] 7 FEA, R AE, 000 10, 45 | g SR B x40 A 17

FR B AR LR ], s e TR S B
%, 2023, 21(1): 49-63.
SHI Zhuangbin, YAN Chunhua, HE Mingwei, et al.
Non-linear effects of built environment on travel mode
choices for elderly[J]. Journal of Transportation Engi-
neering and Information, 2023, 21(1): 49-63.

[13] fBAVL, XA, BeifEfE, 25 . B B s R A 328l
H AT 5 AR R R BT —— LA S BT A B[], 2258
B TS5 B g, 2023, 21(2): 177-188.

XIONG Renjiang, ZHAO Hang, DUAN Meihua, et al.

Influence of terrain perception on residents’ public trans-

)

portation travel mode choice[J]. Journal of Transporta-
tion Engineering and Information, 2023, 21(2): 177-188.
[14] XU, HR/NIE . B35 423 1 28 A7 I8 )0 2 4F A58
T FE A9 R W [J]. AE s B R L TR S AR S, 2020, 20
(1): 124-129.
LIU Jianrong, HAO Xiaoni. Effect of bus stop walking
time on elderly’ s bus choice[J]. Journal of Transporta-
tion Systems Engineering and Information Technology,
2020, 20(1): 124-129.
[15] kB, =)0, 40777 . 25 S8 AR N ATAT N I A 28



14

R FEFANARBATREREN W R KM 2T 145

AN BRI SE ). A E i R A TR SRR, 2019, 19
(6): 13-19.

YAO Enjian, YAN Zheng, HUAN Ning. Evaluation on
subsidy policy of public transport ticket considering el-
derly travel behavior[J]. Journal of Transportation Sys-
tems Engineering and Information Technology, 2019, 19
(6): 13-19.

[16] /M, X% . Z4FE A S ATRAE X 5] 5 SR s F 52
ZEIR[T]. RIS TR 515 B 2EdR, 2023, 21(1): 29-48.
FENG Xiaowei, LIU Lu. A review on the characteristics
and guidance strategies of bus travel for the elderly[J].
Journal of Transportation Engineering and Information,
2023, 21(1): 29-48.

[17] tRa e, EBen, mfh . JE T S-O-R A M AE AL B 58 2E

B RV Sy PR B 52 [J/OL]. 175 4 k571 1-18(2024-
10-11)[2024 - 10- 17]. http://kns. cnki. net/kems / detail /
22.1264.G2.20241010.1725.016.html.
XU Xukan, YAN Yingjie, GAO Wei. Digital hoarding
behavior recognition of graduate students based on S-O-
R model[J/OL]. Information Science: 1-18(2024-10-11)
[2024-10-17]. http://kns.cnki.net/kems/detail /22.1264.
G2.20241010.1725.016.html.

[18] REWL I, 2 T A . B AAHL A1 T 36 2 X JE 25 3 o L 42

55 B AEAT L (1], 2 i iz i TR 5 15 oA, 2024,
22(1): 39-53.
XIONG Bobo, CHENG Yugui. Passenger trust in driver-
less taxi services from the perspective of privacy[J].
Journal of Transportation Engineering and Information,
2024, 22(1): 39-53.

[19] GLASER B G, STRAUSS A L, STRUTZEL E. The dis-
covery of grounded theory; strategies for qualitative re-
search[J]. Nursing research, 1968, 17(4): 364.

[20] B disat, 2= 150 . S BB 4 A% 0 9 PR 52

ERHITI]. R, 2023(12): 69-78.
WEI Ruibin, LI Bowen. Application analysis of research
methods of core journals in the field of management sci-
ence in China[J]. Information Research, 2023 (12): 69-
78.

[21] BAHEFy, WAL . 2 L AR BB LA AU 2 |
FH B 544 AL [1/OL]. BB ries: 1-12(2024-01-
10) [2024-09 - 19]. http://kns. cnki. net / kems / detail / 44.
1306. G2.20240109.1740.002.html.

MAO Yanling, PAN Zuzhi. New perspectives of classi-
cal Grounded theory: lack of understanding, application

principles and operational process[J/OL]. Library Tri-

bune: 1-12(2024-01-10) [2024-09-19]. http://kns. cnki.
net/kcms/detail/44.1306.G2.20240109.1740.002.html.

[22] 577, #h T, B4 . R /M b 2278 F QT T Y

WAL B T ATy Be B FLAR W5 [J]. il i
F), 2021, 36(3): 57-69.
LYU Ning, HAN Xiao, ZHAO Yaru. The influencing
mechanism of tourism SMEs' innovative behavior: a
ground-based study based on the theory of planned be-
havior[J]. Tourism Tribune, 2021, 36(3): 57-69.

[23] FhF, B8R0, Az, & B T FLAR FRIe Ay A L

TP AT N SOL B A 5 (0], A B 244, 2020, 17
(12): 1823-1830.
SUN Ping, SHAO Shuai, SHI Jiayun, et al. Formation
mechanism of tik Tok users' travel behavior: an explora-
tion study based on grounded theory[J]. Chinese Journal
of Management, 2020, 17(12): 1823-1830.

[24] BRI, kit JEoKE, 55 . 25 IR R BRI AT 2 5

NAMAT AT B )]. S 12 i R TS E
KL, 2020, 20(4): 128-135.
CHEN Jian, ZHANG Chi, TUO Yongheng, et al. Travel
mode choice behavior model of public transit incorporat-
ing environmental concern and habit[J]. Journal of
Transportation Systems Engineering and Information
Technology, 2020, 20(4): 128-135.

[25] BAHUE, W2, X/NAL . LT PLS-SEM JZ DU in4r [ £ (1
H R W T EE R F A (], TR AL R, 2020(3):
113-121.

[26] %, FEME . 55T PLS-SEM f46 3fe s 58 i 2 AR (0],
EEEH RS TARSFE, 2018, 18(S1): 10-15.
WANG Rong, DU Peng. Satisfaction model of transfer
policy based on PLS-SEM[J]. Journal of Transportation
Systems Engineering and Information Technology,
2018, 18(S1): 10-15.

[27] ZHENG L, YANG Y, DING T, et al. Corporate driver
management perspectives: a PLS-SEM-based analysis
of the mechanism of bus crash injury severity factor ef-
fects[J]. Heliyon, 2024, 10(23): €39959.

(28] 25, M 4B . 5 AL TN B9 MTISE ) 27 5 i

BRI SE AR 2T - 22T RIB 5 BYA £ UG logistic [F]
AT []. SMEECE FIE 5 SR, 2024(4): 82-97.
LI Jin, XIAO Weiqing. A study on the happiness at work
of MTI inters from the affection and cognition perspec-
tive: an ordinal multinomial logistic regression analysis
with R[J]. Foreign Language Learning Theory and Prac-
tice, 2024(4): 82-97.

(TG - X 4 )



