
Urban Transport of China  No. 4 

© 2022 China Academic Journals (CD Edition) Electronic Publishing House Co., Ltd. 1 

______________________________________ 

Received: 2022-01-15 

Supported by: National Natural Science Foundation of China: “Research on the Operational Mechanism of Integrated Traffic Demand 

Management Combination Strategy” (71871131) 

First author: FENG Suwei (1969–), female, from Yangzhou, Jiangsu Province, PhD, associate professor and PhD supervisor of the School of 

Public Economics and Management, Shanghai University of Finance and Economics, director of the Center for Transportation Economy and 

Policy Research of the Institute of Public Policy and Governance, Shanghai University of Finance and Economics, and her main research 

direction is transportation economy and policy. E-mail: fsuwei@mail.shufe.edu.cn 

Citation: FENG Suwei, CHEN Xueci, ZHANG Xue, SUN Yuhan. Analysis of Satisfaction Degree of Senior-Friendly Public Transit: A Case Study in 
Shanghai [J]. Urban Transport of China, 2022, 20(4): 9–17. 

Analysis of Satisfaction Degree of Senior-Friendly Public Transit: A Case Study in 

Shanghai 

FENG Suwei, CHEN Xueci, ZHANG Xue, SUN Yuhan 

Shanghai University of Finance and Economics, Shanghai 200433, China 

Abstract: Elderly people are facing challenges such as decreased stamina, limited mobility, lack of senior-friendly 

services, and gaps in using digital services. A key issue in the current transportation policy development is to pro-

mote the improvement of senior-friendly public transit facilities. Based on survey data collected in Shanghai, this 

paper uses an exploratory factor analysis method to categorize mobility difficulties for the elderly into three types: 

general mobility difficulties, public transit mobility difficulties, and digital gap difficulties. Crucial measures in-

clude improving public transit services and making public transit more senior-friendly. In addition, the paper uses a 

three-factor theory to analyze survey data on satisfaction degree regarding public transit services. In order to assess 

the priority for improvement of the three types of factors, the attribute variables affecting satisfaction are classified 

as basic factors, excitement factors, and performance factors. Finally, the paper proposes countermeasures and sug-

gestions to enhance senior-friendliness in public transit from several perspectives: improving the comfortableness of 

travel conditions, strengthening the construction of hardware facilities for bus transit, and raising service awareness 

among bus drivers. DOI: 10.13813/j.cn11-5141/u.2022.0403-en 
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0    Introduction 

Traffic disadvantage refers to the obstacles encountered by 

individuals in obtaining a series of transportation services and 

opportunities, which is related to the geographical location 

and mobility of the individuals, as well as the travel re-

strictions encountered by the individuals in physical, social, 

and psychological aspects 
[1]

. We can identify the types and 

scope of traffic disadvantaged groups by evaluating the travel 

difficulty of individuals, such as people with physical or 

cognitive disabilities, the elderly, single parents, and people 

without vehicles, and focus on the disadvantaged position of 

these groups in travel and possible mobility difficulties. G. 

Currie 
[2]

 structured traffic disadvantage indicators with 

multiple characteristics such as income, employment, car 

ownership, and health status, which expanded the definition 

range of traffic disadvantaged groups. Due to their weakened 

physiology and function and decreased activity ability, the 

elderly are generally faced with various difficulties such as 

insufficient physical strength, inadequate public transit  

services, and digital gaps during their travels by means of 

walking and public transit. Therefore, the elderly belong to a 

special category of traffic disadvantaged groups, and current 

transportation policies for the elderly need to speed up the 

improvement of relevant senior-friendly transportation 

modes and facilities and eliminate the travel barriers of the 

elderly 
[3]

. 

For the mobility difficulties of the elderly, this paper first 

uses exploratory factor analysis (EFA) to decompose them 

into three types: general mobility difficulties, public transit 

mobility difficulties, and digital gap difficulties. Then, the 

mobility difficulties of the elderly are identified through 

questionnaires to explore the key types of mobility difficul-

ties. Finally, in order to solve the public transit mobility dif-

ficulties, important attribute variables are divided into three 

categories, namely, basic factors, excitement factors, and 

performance factors, which is realized by establishing the 

senior-friendly satisfaction evaluation indicators of public 

transit services for the elderly and using the three-factor 

theory, and policy suggestions are proposed to improve the 

senior-friendly public transit services. 
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1    Types of mobility difficulties for the elderly 

General mobility difficulties refer to the situation that the 

elderly cannot travel independently or need help due to their 

physiological conditions. Compared with other age groups, it 

is found that the travel frequency, travel time consumption, 

and travel distance of the elderly decrease with age, and the 

purpose of their travel changes from survival-oriented to 

life-oriented 
[4–5]

. With the growth of age, the elderly gradu-

ally give up transportation modes with high physical re-

quirements 
[6]

. Therefore, travel inconvenience caused by 

physical decline, mobility inconvenience, and even physical 

defects is the first type of mobility difficulties that the elderly 

have to face. 

Public transit mobility difficulties refer to the low service 

level, inadequate senior-friendly improvement, and failure to 

provide travel information in time in public transit, and they 

are not conducive to the daily travel activities of the elderly. 

In terms of travel mode, the elderly tend to prefer buses and 

walking and rarely choose urban rail transit with complex 

travel processes as a means of transportation. For example, 

compared with other transportation modes, the elderly in 

Kunming prefer to travel by bus 
[7]

. However, the current 

public transit services cannot meet the simple and convenient 

travel demands of the elderly, and there is a lot of room for 

improvement of senior-friendly facilities. The study found 

that the bus transit system in Shanghai has problems such as 

unclear route planning and high distance between the ground 

and the bus pedals, and some urban rail transit systems have 

problems such as unclear route signs and long transfer dis-

tances 
[8]

. These problems related to the improvement of 

senior-friendly public transit bring the second type of mobil-

ity difficulties for the elderly. 

The third type of mobility difficulties for the elderly is 

related to the rapid popularization of smartphone applica-

tions in the information age. The rapid development of 

intelligent technology in the information age has made the 

digital gap more common, and daily trips involve smart 

technology applications such as taking buses by scanning 

codes with mobile phones, taking taxis by using APPs, and 

showing one’s health code. In terms of travel, the elderly 

often prefer to use simple means to get traffic information, 

such as telephones, easily recognizable maps, symbols, 

etc. 
[9]

. L. Philip et al. 
[10]

 found that differences in skills in 

information and communication technology (ICT), educa-

tion, personal attitudes towards the Internet, and other as-

pects will lead to differences in Internet use. The individual 

differences of the elderly in these aspects affect their use of 

information products, and due to the insufficient supply of 

senior-friendly information services, they cannot receive 

timely responses and help when they encounter obstacles in 

travel. The third type of mobility difficulties formed by the 

digital gap reduces the travel experience and happiness of 

the elderly. 

2    Satisfaction and three-factor theory 

Customer satisfaction is an important indicator of service 

quality in many industries. In the field of public transit, the 

identification of attribute variables that affect passenger sat-

isfaction can provide targeted strategies for operating agen-

cies to improve the service quality of public transit 
[11–12]

. The 

elderly’s satisfaction with public transit services is positively 

related to the level of public transit services. High satisfaction 

usually indicates a better senior-friendly level of public 

transit services. Therefore, taking Shanghai as an example, 

this paper uses the passenger satisfaction survey to analyze 

the elderly’s views on public transit services, so as to point 

out the direction for senior-friendly improvement. 

The three-factor theory was inspired by the motivator-

hygiene theory (also known as the two-factor theory 
[13]

) of 

the American behavioral scientist Frederick Herzberg 
[14]

. It 

divides service quality attributes into three categories: basic 

factors, performance factors, and excitement factors (in Fig. 

1). Among them, the relationship between the basic factors 

and customer satisfaction is asymmetric. When the overall 

attribute performance is poor, the basic factors will have a 

significant impact on the overall satisfaction. In other words, 

poor performance will lead to reduced customer satisfaction, 

and good performance will not help to increase the overall 

satisfaction. The relationship between the performance fac-

tors and customer satisfaction is linear and symmetrical, and 

the performance factors have a significant impact on satis-

faction under good or poor performances. The excitement 

factors also have an asymmetric relationship with customer 

satisfaction, which will have a significant impact when the 

overall attribute performance is great. In other words, good 

performance will help to improve customer satisfaction, and 

the failure to meet expectations will not negatively affect 

satisfaction. 

 

Fig. 1  Schematic diagram of the three-factor theory 

The three-factor theory is widely used in research on 

public service satisfaction, and it is realized mainly by re-

gression methods such as the importance grid and dummy 
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variable. Lai H. J. et al. 
[15]

 first introduced the theory into the 

study of transportation service satisfaction and proved that 

there was a nonlinear relationship between the service quality 

of the bus rapid transit (BRT) system and satisfaction. Zhang 

et al. 
[16]

 used the three-factor theory to identify attribute 

variables affecting the service quality of buses, BRT, and 

vans. By evaluating the service satisfaction of the public 

transit system (buses, BRT, and subways) of Guangzhou, Cao 

et al. 
[17]

 found that operators of public transit should improve 

the comfort level of bus services and BRT. As the dummy 

variable method can clearly identify whether there are type 

differences and structural changes in samples 
[18]

, it is often 

used to test the impact of attribute variables of different fac-

tors on satisfaction. Wu et al. 
[11]

 used the three-factor theory 

and the dummy variable method to determine the key aspects 

in improving bus and BRT services and discussed the 

asymmetric impact of performance factors on the satisfaction 

of BRT trunk lines. 

To sum up, it is urgent to determine the improvement pri-

ority of different types of mobility difficulties for the elderly, 

so as to provide a basis for formulating national and local 

policies. In the meantime, for other specific types of mobility 

difficulties, it is also necessary to find the direction of senior-

friendly improvement, for which the three-factor theory has 

provided an analysis tool. 

3     Identification of key mobility difficulty 

types for the elderly 

3.1    Questionnaire design 

This study conducted a questionnaire survey in Shanghai 

from January to February 2021 to analyze the types and 

manifestations of mobility difficulties of the elderly in 

Shanghai, as well as their opinions on the improvement of 

senior-friendly public transit and service levels. The survey 

involves both online and offline work. The online work col-

lected data by issuing questionnaires to families with the 

elderly through a questionnaire survey platform called WJX, 

and the offline work conducted actual interviews by selecting 

typical activity sites for the elderly, such as parks, hospitals, 

and community service points. A total of 614 valid ques-

tionnaires were collected, including 252 offline ones (41%) 

and 362 online ones (59%). The survey data show that: 1) 

45–49 year-olds account for 3%; 50–54 year-olds account for 

16%; 55–59 year-olds account for 16%; 60–64 year-olds 

account for 21%; 65–69 year-olds account for 16%; 70–74 

year-olds account for 13%; 75–79 year-olds account for 7%; 

Over 80 year-olds account for 8%. 2) 57% of the elderly live 

in the central urban area, and 43% of them live in the suburb. 

3) The daily travel frequency of most elderly people is 1–   

2 times·d
−1

, with the main purposes being daily shopping, 

leisure and entertainment, medical treatment, etc. 4) Com-

mon travel modes (multiple choices) are walking (81%), 

buses (87%), subways (19%), while the elderly traveling by 

other transportation modes such as self-driving, taxis, and 

bicycles are less than 10%. 

The contents of the questionnaire identifying the types of 

mobility difficulties for the elderly are shown in Table 1. 

They mainly refer to the traffic disadvantaged indicators 

proposed by A. Delbosc et al. 
[19]

, and the questionnaire 

measures the mobility difficulty degree of the interviewees 

by means of self-assessment with the help of traffic rating 

questions. Meanwhile, according to the issue of using intel-

ligent technology by the elderly in their travels mentioned in 

the Implementation Plan for Effectively Solving the Elderly’s 

Difficulties in Using Intelligent Technology, the questionnaire 

considers the digital gap as a new traffic disadvantage for the 

first time. It performs measurement by a 5-point system of the 

Likert scale, which ranges from very inconsistent (1 point) to 

very consistent (5 points). 

Table 1  Contents of the questionnaire on types of mobility  

difficulties 

 
Source of data: V1–V5 are from Ref. [19], and V16–V18 are contents add-

ed by this paper. 

3.2    Reliability and validity analysis of the ques-

tionnaire scale 

3.2.1    Reliability analysis 

Reliability analysis measures whether the scale meets the 

internal consistency. In this paper, Cronbach’s Alpha is used 

for reliability analysis. If Cronbach’s Alpha (i.e. the reliabil-

ity coefficient) is greater than 0.8, the scale is very reliable. 

First, the reliability coefficient of each scale is calculated 

through SPSS24.0, and then the corrected item-total correla-

tion (CITC) value and the reliability coefficient after deleting 

items are calculated, so as to determine whether each scale 
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meets the internal consistency. After calculation, the reliabil-

ity coefficient of the questionnaire is 0.964, which indicates 

that the scale has good reliability. The statistical scale of 

reliability analysis is shown in Table 2, where the CITC value 

of the questionnaire data meets the requirement of more than 

0.5, which indicates that the setting of each item in the scale 

is positive, and the reliability of the questionnaire is favora-

ble. In the meantime, the reliability coefficient values after 

deleting items are less than or equal to the reliability coeffi-

cient of 0.964 of the overall scale, which indicates that the 

reliability of the data obtained from the scale designed in this 

paper is high. 

3.2.2    Validity analysis 

Validity analysis analyzes the validity of the questionnaire 

scale. This paper uses factor analysis to measure the validity 

of the questionnaire. There are two conditions to judge 

whether the factor analysis method can be used: 1) The KMO 

(Kaiser-Meyer-Olkin, an indicator used to compare the sim-

ple correlation coefficient and partial correlation coefficient 

among variables) value is greater than 0.70. 2) The signifi-

cance of Bartlett’s test of sphericity is less than 0.05. The test 

results of the questionnaire scale show that the KMO value is 

0.959, which is greater than 0.70, and the significance of 

Bartlett’s test of sphericity is less than 0.05, indicating that 

the questionnaire scale is suitable for factor analysis. 

The principal component analysis method is used to ex-

tract three common factors with their initial eigenvalues 

greater than 1. Table 3 shows the total variance explained by 

principal component analysis. It shows that the interpretation 

rate of the total variance of the three extracted common fac-

tors is 74.279%. It is an ideal state when the interpretation 

rate of the total variance is above 90%, but it is generally 

difficult to be achieved. It is an excellent state when the rate is 

80%–90%, and a general state exists when the rate is 

60%–70%, but it is acceptable, especially in the field of so-

cial sciences, and it can be used as reference information for 

further explanation. Since the interpretation rate of the total 

variance of the three common factors is more than 60%, we 

can consider that the validity of the questionnaire scale is 

positive. 

Table 2  Statistical scale for reliability analysis 

 

Table 3  Total variance explained by the principal component analysis method 

 



 

© 2022 China Academic Journals (CD Edition) Electronic Publishing House Co., Ltd. 5 

3.3    Identification of key mobility difficulty types 

The coordinate rotation in factor analysis can make the 

description of the observed variables on the main factors 

more concentrated, so as to identify the key types of mobility 

difficulties. From the rotated component matrix in Table 4, 

we can see that 18 items in the questionnaire on the mobility 

difficulties for the elderly are divided into three categories of 

factors, and the load of each category of factors is higher than 

0.5, so they can be classified. Factor 1 includes 11 items, i.e., 

V1, V2, V3, V4, V5, V6, V11, V12, V13, V14, and V15. 

Factor 2 contains four items, i.e., V7, V8, V9, and V10, and 

factor 3 has items of V16, V17, and V18. 

Table 4  Rotated component matrix 

 
The load of factors in Table 4 is 0.639–0.846. Generally 

speaking, the item can be included in the factor if the load is 

greater than 0.5. EFA is further conducted on 18 items to 

condense them into three typical characteristic problems, and 

the groups of samples are classified into corresponding 

groups of difficulties. Then, the typical characteristics of each 

group of difficulties are obtained through differentiation 

analysis (in Table 5). The information extracted through 

factor 1 mainly involves the fact that the elderly cannot travel 

independently or need help due to physiological reasons, as 

well as some common problems in travel, and they belong to 

general mobility difficulties. The information extracted 

through factor 2 is problems related to public transit, and it 

belongs to public transit mobility difficulties. The infor-

mation extracted through factor 3 is related to the use of 

intelligent technology by the elderly, which belongs to digital 

gap difficulties. The three types of mobility difficulties for 

the elderly are independent and have different characteristics 

(in Table 6). 

Table 5  Contents contained in extracted factors 

 

Table 6  Types of mobility difficulties for the elderly 

 
To sum up, the questionnaire scale used in this paper has 

good reliability and validity and can be used for the following 

research. 

4     Satisfaction evaluation of senior-friendly 

public transit services 

4.1    Descriptive statistics of satisfaction 

General mobility difficulties, as the first type, are mostly 

the description of the physical difficulties of the elderly and 

attempt to improve the physical fitness of the elderly through 

public policies. Limited by the current scientific and medical 

conditions, it is difficult to completely change them in a short 

time, and low feasibility and strong uncertainty of the results 

will be obtained. Digital gap difficulties, as the third type, 

involve information provision, and they are only used as an 

auxiliary measure to improve accessibility. The ultimate 

policy goal is to ensure the smooth travel of the elderly. Since 

the travel of the elderly in cities of China mainly depends on 

walking and public transit, it is crucial to find strategies to 

improve the public transit mobility difficulties, which belong 
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to the second type. Therefore, the second part of the ques-

tionnaire focuses on senior-friendly satisfaction with public 

transit services. The descriptive statistics of the elderly’s 

satisfaction with public transit services in Shanghai are 

shown in Table 7. 

Table 7  Descriptive statistics on the satisfaction of senior-

friendly public transit services in Shanghai 

 

4.2    Recoding of attribute variables 

The dummy variable regression method in the three-factor 

theory is used to identify the effective factors to improve the 

satisfaction of public transit services and prioritize them. The 

attribute variables are recoded into two mutually exclusive 

dummy variables, namely, high performance and low per-

formance. As shown in Table 8, the three types of options of 

high-performance dummy variables, i.e., very satisfied, sat-

isfied, and general, are recoded as 1, with the rest recoded as 

0. The very dissatisfied level of the low-performance dummy 

variable is recoded as 1, with the rest recoded as 0. The rea-

son why the dissatisfied rather than the middle value of the 

five-point scale, namely, general, is used as a reference cat-

egory is that among the 21 attribute variables, the mean value 

of 10 indicators is less than 3.0. In other words, nearly half of 

the attribute variables in the satisfaction evaluation do not 

reach the average level. Since many projects of senior-

friendly public transit services in Shanghai are still under 

construction, the standards of reference categories are  

lowered to prioritize the improvement of attribute variables 

more accurately. 

Table 8  Recoding of attribute variables of public transit services 

 

4.3    Regression analysis 

The ordered Probit model is used to regress the satisfaction 

of each attribute variable and the overall satisfaction after the 

dummy variable calibration. If the regression results show 

that the regression coefficient of the low-performance 

dummy variable of a certain attribute variable is significant, 

while that of the high-performance dummy variable is not 

significant, then it is a basic factor, and the attribute variable 

will affect the satisfaction evaluation results only at a low 

level. If the regression coefficient of the high-performance 

dummy variable of a certain attribute variable is significant, 

but that of the low-performance dummy variable is poor, then 

it is an excitement factor, and it will affect the overall satis-

faction only when the performance is good. In other words, it 

will affect the satisfaction evaluation result only when the 

attribute reaches a higher standard. If the two dummy varia-

ble coefficients of a certain attribute are significant, then it is 

a key performance factor. If two dummy variables of a certain 

attribute both are not significant, then it is a non-significant 

performance factor. This paper uses the p value of 0.05 as the 

critical significance level, and the regression results are 

shown in Table 9. 

4.4    Factor screening 

The reliability of each attribute variable is determined 

according to the p value and its confidence comparison in 

Table 9. In view of this, the basic factors, excitement factors, 

and performance factors are screened out from the regression 

results, and the mean value and ranking are calculated (in 

Table 10). Among the studied 21 attributes, the basic factors 

include barrier-free facilities of vehicles and speed of travel. 

Excitement factors include bus priority, waiting time, and 

number of seats. Performance factors include smooth vehicle 

operation and waiting service facilities. 

4.5    Determination of factor improvement priority 

Among the 21 attribute variables, first, the performance of 

waiting service facilities and smooth vehicle operation in 

performance factors is poor, ranking the 20th and 19th, re-

spectively, namely, the second and third from the bottom, so 

the two attributes should be the first priority for improve-

ment. Secondly, the two basic factors barrier-free facilities of 

vehicles and speed of travel should be placed in the second  
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Table 9  Regression results and statistical parameters of attribute variables of public transit services 
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priority. From the perspective of performance ranking, their 

positions at the 13th and 12th are in the middle, which are 

better than those of the bus priority and number of seats in the 

excitement factors (18th and 21st, respectively), but the low 

performance of the basic factors will have a significantly 

negative impact on satisfaction. Therefore, after comprehen-

sive consideration, the two basic factors are set as the second 

priority. Finally, the excitement factors that will have a posi-

tive impact on satisfaction under high performance, namely, 

bus priority, waiting time, and number of seats, are classified 

into the third priority (in Table 11). 

Table 10  Classification and satisfaction ranking of attribute var-

iables of public transit services 

 

Table 11  Priorities of attribute improvement factors of public 

transit services 

 
So far, this paper calculates and determines the factor 

improvement priorities of attribute variables by using the 

three-factor theory and relevant quantitative regression 

methods, which clarifies the improvement direction for im-

proving the public transit services for the elderly. The inad-

equacy of the above analysis is that the priority setting of 

improvement factors only aims to improve the satisfaction of 

senior-friendly public transit services, without considering 

the cost of improvement and the difficulty of implementation, 

and more factors need to be taken into account before specific 

implementation. 

5    Conclusion 

In the context of an aging society, it will help to make 

accurate decisions, improve travel accessibility, and enhance 

the quality of life by identifying the types of mobility diffi-

culties for the elderly and the priorities for improvement. 

This paper introduces the digital gap as a new traffic disad-

vantage into the mobility difficulties for the elderly and uses 

EFA to identify three types of mobility difficulties, namely, 

general mobility difficulties, public transit mobility difficul-

ties, and digital gap difficulties. In addition, the three-factor 

theory is used to screen out the basic factors, excitement 

factors, and performance factors from 21 attribute variables 

that affect public transit services and to set improvement 

priorities. 

The research results show that the improvement direction 

of senior-friendly public transit services includes three as-

pects: 1) improving the comfort level of bus taking, such as 

improving waiting service facilities, strengthening the design 

of waiting booths (installing seat armrests, increasing seat 

width, etc.), as well as providing the first-mile service from 

going out to getting on vehicles according to the feeble 

characteristics of the elderly. 2) Strengthening the construc-

tion of hardware facilities of buses, such as increasing the 

update of barrier-free facilities of vehicles and equipping the 

intelligent transfer query system with the voice broadcast 

function. 3) Improving the service awareness of bus drivers, 

keeping the bus running at a steady speed, and intensifying 

professional training for service personnel. The research 

ideas and relevant conclusions of this paper can provide a 

reference for Shanghai and other cities to cope with popula-

tion aging, improve the life quality of the elderly, and im-

prove senior-friendly public transit services. In addition, the 

research can be improved by expanding the number of  

samples and making them more representative in spatial 

distribution. 
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