
1. Introduction

The statistics shows that the elderly population exceeds 14% of

overall Taiwan population in 2018. The government predicts that by

2025 Taiwan will become a super-aged society with an elderly po-

pulation accounting for more than 20% of national population. Ac-

cording to the Ministry of Health and Welfare (MOHW),1 in 2016 the

number of people with physical and mental disabilities in Taiwan

exceeded 1.17 million, of which more than 460,000 were over 65

years old, accounting for more than 40% of the disabled population.

The number of the disabled population over the age of 65 is ex-

pected to exceed 600,000 in 2020. A more convenient and accessible

transportation service is therefore of great importance. In spite of

their growing prevalence in cities around Taiwan, low-floor buses

still pose serious challenges to wheelchair users, i.e., the disabled

and the elderly. For them, rehab bus that provides door-to-door

transit service is obviously a better choice.

However, while rehab bus service is essential for the wheel-

chair-dependent population, only a few studies investigated users’

assessment of and satisfaction with the service quality. Most prior

studies focused on the problem of insufficient supply without look-

ing into the needs or expectations of rehab bus users. This study

used the Kano two-dimensional quality model to investigate the ser-

vice needs of the rehab bus users in Taiwan. The investigator divided

the rehab bus users into two groups: the disabled and the elderly

(hereinafter referred to as “the disabled/elderly”) and their families

and caregivers (referred to as “their families”). The main research

objectives were to identify and classify the service attributes ex-

pected by rehab bus users and understand how the surveyed dis-

abled/elderly and their families rate the identified attributes.

2. Materials and methods

2.1. Kano two-dimensional model

Kano et al.2 proposed a two-dimensional quality model to iden-

tify the desired quality attributes of rehab bus service. According to

Kano’s model,2 the horizontal axis represents the degree of presence

(with/having/positive) of a quality attribute. The more moving to

the right, the higher the degree of presence. Moving further to the

right suggests a greater degree of presence, whereas further left-

ward movement indicates a higher level of absence (without/not

having/negative). The vertical axis represents the level of customer

satisfaction ranging from low to high. These coordinate axes of the

Kano Model are used to identify the types of service quality attrib-

utes desirable to users and to filter out those failing to meet users’

needs or have no value to users.3

The questionnaire was designed to incorporate both “func-

tional” (with/presence/positive) and “dysfunctional” (without/ab-

sence/negative) questions. Therefore, there are two questions for
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each service attribute. Each question is given the following five op-

tions related to attribute presence/absence:

1: I dislike it that way.

2: I can live with it that way.

3: I am neutral.

4: It must be that way.

5: I like it that way.

Previous studies adopted different approaches to classify ser-

vice quality attributes.2,4,5 This study used the one proposed by

Matzler and Hinterhunber5 to classify service quality attributes into

six categories, including “attractive”, “one-dimensional”, “must-be”,

“indifferent”, “reverse”, and “questionable” types of attributes as

listed in Table 1. Categorizing a given service attribute is determined

by the highest-rated options of the two (functional/positive and dys-

functional/negative) questions related to the attribute.2,4,5 For ex-

ample, a given service attribute is categorized as “one-dimensional”

if “I dislike it that way” emerges to be the highest-rated option of its

dysfunctional question (that is, respondents dislike it when the at-

tribute is absent) and “I like it that way” the top option of its func-

tional question (respondents like it if the attribute is present).

2.2 Indexes of customer satisfaction

As suggested by Matzler and Hinterhuber,5 measuring quality

indicators for fulfilled and unfulfilled service needs helps one under-

stand the levels of customer satisfaction. Customer satisfaction coef-

ficients can then be developed and applied to understand the influ-

ence of a service need on customer satisfaction when the service at-

tribute is unknown or unclear, thereby helping a company develop

effective strategies to improve customer satisfaction.

Berger et al.6 improved Kano’s model by introducing two cus-

tomer satisfaction indexes (CSI) for a given service attribute: satisfac-

tion increment index (SII) and dissatisfaction decrement index (DDI).

A SII closer to 1 indicates a service attribute with a greater influence

on customer satisfaction. On the other hand, a DDI closer to -1

points to a service attribute with a greater influence on customer

dissatisfaction. Therefore, when the index score is close to 1 or -1,

the service attribute of interest should be prioritized or strength-

ened. Equations (1) and (2) show how the two indicators are calcu-

lated.

Satisfaction increment index (SII): (A+O) / (A+O+M+I) (1)

Dissatisfaction decrement index (DDI): (-1) � (O+M) / (A+O+M+I)

(2)

where A, O, M, and I represent respectively the “attractive”, “one-

dimensional”, “must-be”, and “indifferent” categories of service

quality. These four categories of service quality are defined as fol-

lows:

(1) Attractive quality. Customer needs marked with this quality have

significant influence on how satisfied customers will be with a

given product. Fulfillment of these needs leads to more than pro-

portional satisfaction. If these needs are unfulfilled, there is no

feeling of dissatisfaction.

(2) One-dimensional quality. Customer satisfaction is proportional

to the level of fulfillment of customer needs with this quality. A

higher level of fulfillment generates greater customer satisfac-

tion.

(3) Must-be quality. If customer needs marked with this quality are

unfulfilled, the customers will be extremely dissatisfied. As cus-

tomers take these needs for granted, their fulfillment will not

increase customer satisfaction.

(4) Indifferent quality. The fulfillment or un-fulfillment of service

needs with this quality will not influence customer satisfaction

nor dissatisfaction.

The axes of the “quality improvement matrix” diagram are the

averages of SII and DDI. The horizontal axis represents the im-

provement of the satisfaction index; the vertical axis represents

the reduction of dissatisfaction index. The first quadrant represents

the improvement of the quality attributes exerting the greatest im-

pact on customer satisfaction. The attributes in the second quadrant

are mainly associated with “reducing customer dissatisfaction.” Al-

though the improvement of the attributes in the second-quadrant

cannot increase customer satisfaction, it can effectively reduce cus-

tomer dissatisfaction. The attributes in the third quadrant have less

impact on increasing satisfaction or reducing dissatisfaction. The at-

tributes in the fourth quadrant are more influential in improving

customer satisfaction.

2.3. Questionnaire design

A number of prior studies had been conducted to examine the

service quality attributes influencing customer satisfaction in the

field of public transportation.7–12 However, very few of them studied

service quality of paratransit and rehab buses. This study adopted

three reference sources for the design of questionnaire: 1) Gea’s

work on rehab buses,13 2) prior studies on public transportation, and

3) the service constructs of the SERVQUAL scale developed by

Parasuraman, Zeithaml, and Berry.14,15 More than twenty service at-

tributes for measuring users’ needs were included in the preliminary

questionnaire. The questionnaire has two parts: assessment of ser-

vice quality attributes and basic information. Each service attribute

was assessed with a five-point scale in terms of “presence (with/ful-

filled)” and “absence (without/ not fulfilled). The basic information

included respondent types (the disabled/elderly and their families)

and their experience of using rehab buses. No respondents’ infor-

mation obtained and recorded in this study could identify any indi-

vidual identity.

2.4. Survey

A two-stage questionnaire survey, including a preliminary sur-

S46 C.-H. Wu

Table 1

Kano evaluation table.

Dysfunctional (without/absence/negative) question
Customer needs

Like Must-be Neutral Live with Dislike

Like Q A A A O

Must-be R I I I M

Neutral R I I I M

Live with R I I I M

Functional (with/presence/positive) question

Dislike R R R R Q

A: Attractive; O: One-dimensional; M: Must-be; Q: Questionable; R: Reverse; I: Indifferent.



vey and a formal survey, was conducted by recruiting voluntary re-

spondents to answer the questions. The questionnaire and study re-

sults did not include any identifiable private information.

2.4.1. Preliminary survey

A preliminary questionnaire was administrated to 38 voluntary

rehab bus users to verify whether they were able to understand the

positive and negative Kano questions well. To make sure the respon-

dents fully understood the positive (with these evaluated attributes)

and negative (without these evaluated attributes) questions, the in-

vestigator explained each question to each recruited user in an

one-on-one interview. Results of the preliminary survey were used

to modify the narratives and question of the questionnaire. Twenty

service attributes of rehab bus were retained in the formal question-

naire.

2.4.2. Formal survey

The modified questionnaire was administered to the disabled/

elderly and their families living in Northern Taiwan. The respondents

were recruited on a voluntary basis from local hospitals and nursing

homes between November 2016 and February 2017. A total of 157

respondents were interviewed and 149 valid samples were ob-

tained, with an effective rate of 94.9%.

2.5. Statistical analysis

(1) The survey data were analyzed using nonparametric Mann-

Whitney U test and Kruskal-Wallis test with the statistical signifi-

cant level set at 5%.

(2) The Kano two-dimensional quality model was used to determine

the category of each service attribute.

(3) The quality improvement indicators: satisfaction increment

index (SII) and dissatisfaction decrement index (DDI) were

adopted to develop the “quality improvement matrix” diagram.

The located quadrant determined the improvement priority for

each service attribute.

3. Results

3.1 Reliability analysis

This study conducted a reliability analysis for the following

three constructs of service quality: “safety” (including 4 attributes,

e.g. “good safety records”), “comfort” (including 8 attributes, e.g.

“cleanness of bus interior”) and “convenience and reliability” (in-

cluding 8 attributes, e.g. “punctual pickup”) with the measures of

the Cronbach’s � coefficients. All reliability reliability coefficients of

the positive (with attributes) and negative (without attributes)

questions of the three constructs exceeded 0.8, except for the nega-

tive (without attributes) questions of the “convenience and reliabil-

ity” construct (as shown in Table 2). The deletion of “ridesharing ar-

rangements” led to a significant increase in the reliability coeffi-

cients of both the positive (with) and the negative (without) ques-

tions (0.957 and 0.875 respectively). The results depicted that the

measures of these three service quality constructs were consider-

ably reliable and consistent.

3.2. Demographics and bus use characteristics

The 149 valid samples included 40 disabled and elderly respon-

dents and 109 family members. The first part of the questionnaire

focused on collecting the “basic information” of the respondents,

including experience of using rehab buses. Because the assessed

scores did not meet the normality assumptions, the nonparametric

Mann-Whitney U tests and Kruskal-Wallis tests were used to exam-

ine whether the respondents’ perceived needs were significantly dif-

ferent. Of the 149 valid samples, male (57%) respondents’ needs

were not statistically different from those of female (43%) respon-

dents. The results of statistical analysis are summarized as follows:

(1) Experience of taking rehab buses: Based on the experience, the

respondents were divided into two groups: 1) the first-time users

(36%), 2) multiple-time users (64%). Statistically, there existed

significant differences between these two groups except for

“ridesharing arrangements.” The analysis results indicated that

bus use experience did affect users’ expectations. Essentially, the

first-time rehab bus users had higher expectations about service

quality than multiple-time users.

(2) Frequency of use: The respondents were divided into two groups

based on frequency of bus use: 1) 1–2 times per month (74%), 2)

more than two times per month (26%). Statistically, these two

groups of respondents reported significant differences in “quiet-

ness on board,” “dress of bus driver,” “provision of healthcare

magazines on board,” “comfortable temperature on board,”

“good safety records,” and “comfortable seating space,” suggest-

ing that frequent users seemed to have more rigorous demands

for quality of rehab bus service.

3.3. Scores of the service attributes

Table 3 shows the average scores rated by the disabled/elderly

and their families in response to the positive and negative questions

of the service attributes. For positive (with attribute) questions, the

highest-rated (the most desired) service attribute for the disabled/

elderly was “ease of reserving a ride,” while the lowest-rated (the

least desired) was “ridesharing arrangements.” For negative (with-

out attribute) question, the highest-rated attribute (the least ex-

pected) was “ridesharing arrangements.” The lowest-rated (the most

expected) attributes were “polite bus drivers” and “ease of reserving

a ride.” For the family respondents, the highest-rated service attrib-

ute for positive questions was “compliance with safety regulations”;

the lowest-rated went to “ridesharing arrangements.” For negative

questions, the lowest- and highest-rated attributes were respec-

tively “ease of reserving a ride” and “ridesharing arrangements.

3.4. Classification of service attributes

The studied service attributes of rehab buses were classified

into five service categories: attractive, one-dimensional, must-be,

indifferent, and reverse. Essentially, the respondents considered

“quick response to customer complaints,” “different charge depend-

ing on disable levels,” and “prioritized reservation service by disabil-

ity levels” attractive attributes. The disabled/elderly perceived

“smooth ride,” “quietness on board,” and “dress of bus drivers”

must-be attributes, which were regarded by their families as indiffer-

ent attributes. Also to be noted is that “ridesharing arrangements”

emerged to be an indifferent attribute to the disabled/elderly and an
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Table 2

Reliability analysis for service constructs.

Quality of service construct With attributes Without attributes

Safety (4) 0.831 0.824

Comfort (8) 0.899 0.890

Convenience and reliability (8) 0.829 (0.957*) 0.677 (0.875*)

Note. * Reliability with the "ridesharing" attribute excluded.



inverse attribute to their families.

3.5. Satisfaction and dissatisfaction index of service

attributes

Table 4 summarizes the satisfaction index (SII) and dissatisfac-

tion index (DDI) of the disabled/elderly and their family respon-

dents. The average SII of the disabled/elderly was higher than that of

their families, suggesting that the disabled/elderly were more likely

to feel satisfied with the improvement of the studied service attrib-

utes than their families. The average DDI of the disabled/elderly was

lower than that of their family. It implies that the disabled/elderly

were more likely to feel less dissatisfied with the improvement of

the service attributes than their families.

Table 5 shows the the classification and quadrant location of

the studied service attributes according to the responses from the

disabled/elderly and their families. The origins were based on the

averages of (0.44, -0.40) and (0.37, -0.30) for the disabled/elderly

and their family respondents, respectively. The attributes for these

two respondent groups appeared to fall into the same quadrants,

implying that the priorities of service improvement were identical

for the disabled/elderly and their families.

The attributes in the first quadrant were related to “perfor-

mance” needs as improvement of these attributes could be ex-

pected to increase user satisfaction. The attributes in the second

quadrant were related to basic (or “threshold”) needs expected by
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Table 3

The average satisfaction scores of service attributes.

The disabled/elderly Their families
Service attributes

With Without With Without

Cleanness of bus interior 4.10 1.43 3.89 1.61

Compliance with safety regulations 4.80 1.28 4.52 1.57

Comfortable temperature on board 4.03 2.05 3.89 2.17

Comfortable seating space 3.90 2.20 3.85 2.21

Smooth ride 4.13 1.48 4.01 1.71

Quietness on board 4.25 1.43 4.06 1.68

Polite bus drivers 4.45 1.23 4.39 1.73

Dress of bus drivers 4.08 1.45 3.83 1.71

Attentiveness and promptness of bus drivers 4.78 1.35 4.48 1.75

Provision of health-care magazines on board 3.58 2.53 3.69 2.39

Punctual pickup 4.83 1.30 4.43 1.70

Punctual arrival 4.80 1.30 4.42 1.70

Bus operator image 3.95 2.13 3.92 2.28

Good safety records 4.18 1.85 4.17 2.06

Ridesharing arrangements 2.05 3.85 2.20 3.72

Good customer complaint service 4.15 2.05 4.06 2.10

Quick response to customer complaints 4.58 1.95 4.40 2.19

Ease of reserving a ride 4.85 1.23 4.50 1.51

Different charge depending on disability levels 4.68 1.95 4.39 2.14

Prioritized reservation service by disability levels 4.75 1.93 4.40 2.10

Average 4.25 1.80 4.08 2.00

Table 4

The SII and DDI of service attributes.

The disabled/elderly Their families
Service attributes

SII DDI SII DDI

Cleanness of bus interior 0.25 -0.60 0.16 -0.54

Compliance with safety regulations 0.83 -0.75 0.66 -0.58

Comfortable temperature on board 0.13 -0.05 0.19 -0.11

Comfortable seating space 0.18 -0.08 0.20 -0.10

Smooth ride 0.20 -0.55 0.17 -0.45

Quietness on board 0.28 -0.65 0.23 -0.50

Polite bus drivers 0.53 -0.80 0.53 -0.42

Dress of bus drivers 0.20 -0.60 0.17 -0.45

Attentiveness and promptness of bus drivers 0.80 -0.65 0.63 -0.42

Provision of health-care magazines on board 0.13 -0.00 0.20 -0.06

Punctual pickup 0.85 -0.73 0.60 -0.48

Punctual arrival 0.83 -0.73 0.57 -0.47

Bus operator image 0.13 -0.05 0.22 -0.06

Good safety records 0.23 -0.18 0.33 -0.11

Ridesharing arrangements 0.09 -0.09 0.07 -0.11

Good customer service 0.18 -0.18 0.22 -0.13

Quick response to customer complaints 0.60 -0.15 0.58 -0.12

Ease of reserving a ride 0.88 -0.80 0.61 -0.59

Different charge depending on disability levels 0.70 -0.18 0.56 -0.12

Prioritized reservation service by disability levels 0.78 -0.13 0.56 -0.09

Average 0.44 -0.40 0.37 -0.30



users. The attributes in the third quadrant were needs whose pres-

ence or absence failed to affect satisfaction to most users. Customer

satisfaction remained neutral under either circumstance for the

third-quadrant attributes. The improvement of the attributes in

the fourth quadrant (attributes related to “excitement” needs)

would significantly increase user satisfaction. All the three 4th-

quadrant service attributes listed above were crucial to the success

of rehab bus operators.

4. Conclusions

The study, using the Kano two-dimensional quality model,

aimed at identifying the service needs affecting the satisfaction of

rehab bus users in Taiwan. A two-stage questionnaire survey was

conducted to collect rehab bus users’ opinions, including the pri-

mary users (the disabled/elderly) and their families. As indicated by

the survey results, the subjective needs or the desired service attrib-

utes of the two respondent groups were identical. Both groups of re-

spondents considered the attributes of 1) cleanness of bus interior,

2) smooth ride, 3) quietness on board, and 4) dress of bus drivers to

be basic needs. The service attributes of 1) compliance with safety

regulations, 2) polite bus drivers, 3) attentiveness and promptness

of bus drivers, 4) punctual pickup, 5) punctual arrival, 6) ease of re-

serving a ride were “performance” attributes whose presence was

expected to boost user satisfaction. Moreover, quick response to

customer complaints, different charge depending on disability level,

and quietness on board were the so-called “excitement” needs

which went beyond users’ expectation to significantly increase satis-

faction.

Minor differences, however, did exist between the service

needs of the disabled/elderly and those of their families. According

to the SII and DDI indicators, the disabled/elderly respondents re-

garded 1) ease of reserving a ride, 2) punctual pickup, 3) compliance

with safety regulations, 4) punctual arrival, and 5) attentiveness and

promptness of bus drivers as the most required attributes. Their

families, on the other hand, found the most needed attributes in 1)

compliance with safety regulations, 2) attentiveness and prompt-

ness of bus drivers, 3) ease of reserving a ride, 4) punctual pickup,

and 5) quick response to customer complaints. The differences be-

tween these two groups of respondents implied that ease of reserv-

ing a ride and compliance with safety regulations were users’ most

desired needs.

While considered by both groups of respondents to be the least

desired needs, ridesharing arrangement was a reverse need to the

family respondents and an indifferent need to the disabled/elderly

respondents. That is, sharing a ride with others tended to reduce sat-

isfaction for the family respondents but would not affect satisfaction

for the disabled/elderly respondents. It implies that the disabled/el-

derly did not resist sharing a ride with other passengers, which can

be an effective measure to alleviate the current short supply of

rehab buses in Taiwan.
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