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Abstract: The elderly need the assistance of walking aids due to deterioration of their physical
functions. However, they are often less willing to use these aids because of their worries about how
others may think of them. Not using professional walking aids often makes elderly people fall easily
when walking. This study explores the behavioral intention factors of middle-aged people (45–64 years
old) and elderly people (65 years and older) that affect the use of walking aids. Based on the Theory
of Reasoned Action (TRA), subjective norms, attitude toward usage, behavior intention, safety,
and usefulness were combined with social image to establish the research framework. This study
used questionnaire surveys both in paper form assisted by volunteers and in online electronic form.
A total of 457 questionnaires were collected. Data analysis was carried out in three stages: descriptive
analysis, measurement model verification, and structural equation model analysis. The results showed
that social image had a significant impact on the attitude toward using walking aids. Factors such as
attitude toward usage, subjective norms, and safety of walking aids also had a significant positive
impact on behavioral intention. Finally, through the research results, some suggestions are proposed
for stakeholders to improve the elderly’s concerns about the social image of using walking aids.
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1. Introduction

The world is currently facing a serious aging trend, and the speed of aging is rapidly accelerating.
For example, it took 150 years for the population over 60 years old in France to go from 10% to 20%.
However, it took only around 20 years for countries such as Brazil, China, and India to reach the same
level [1]. The “2019 Revision of World Population Prospects” launched by the United Nations pointed
out that the world is facing three major trends: a decrease in the new population, a rapid increase in
the elderly population, and a decline in population in many countries [2]. According to data from the
World Health Organization, in the period from 2015 to 2050, the proportion of the world’s population
over 60 will be almost double, from 12% to 22%. The aging population structure has become a major
challenge for the entire world. In 2016, the World Health Organization and its members formulated
the Global Aging and Health Strategy and Action Plan in the World Health Assembly (Document
A69/17) [3]. In addition to focusing on healthy aging, providing a good supportive environment so
that the elderly can walk easily is also one of the key points of continuous promotion, which include
providing a barrier-free environment or the use of assistive devices. At the same time, the elderly can
perform regular exercises to improve their physical and mental functions. It can help the elderly to
delay aging [1].
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According to the report, “Taiwan Population Estimates (2018–2065)” [4], released by the National
Development Council, Taiwan is currently facing three major trends. First, the total population will
turn to negative growth in 3–10 years. Second, if the total fertility rate remains the same, the number
of births in 2065 will be halved. Third, Taiwan will become an overaged society in the next eight years.
The rate of aging has surpassed developed countries such as European nations, America, and Japan.
Moreover, once the number of births in the future decreases and the average age of the population
increases, this means that the dependency ratio will continue to increase. In addition to major changes
in the demographic structure, the social burden will also increase. Moreover, the report pointed out
that in the future, the proportion of people over 65 in the total population will rise from 14.5% in 2018
to 41.2% in 2065. This means that four out of 10 people will be elderly [5]. Therefore, in order to deal
with the aging social structure, Taiwan is currently actively improving the friendly environment for
the elderly, including elderly-friendly workplaces, long-term care programs, and the economic security
of the elderly.

The National Health Interview Survey, conducted by Taiwan’s National Health Administration [6],
interviewed 3280 elderly people in 2017. It stated that one out of six elderly people fell in the past year
(495 people, 15.5%). As the physical functions of the elderly, including muscle strength and balance
ability, etc., decline, they are gradually going downhill. Moreover, the survey also mentioned that the
most common places to fall at home are the bedroom, living room, and bathroom. Among the top
10 causes of death among the elderly in Taiwan in 2019, accidents ranked sixth [7], even higher than
kidney disease or high blood pressure. In addition to deaths in traffic accidents, the most common
accidents are caused by falls.

Because of the deterioration of the body, many abilities of the elderly are not as good as when they
were young, including vision, hearing, balance, reaction time, muscle strength, or endurance. Yang et al.
conducted a study on elderly people with mild to moderate difficulties living in institutions [8].
The survey found that the functions affected by the activities of daily living (ADLs) of these elderly
people included climbing stairs (62.9%), bathing (47.2%), and walking (40.4%). At the same time, it was
also found that functional movements such as knee extension muscle strength, 3-m timed up and go,
30-s sitting and standing, and 2-min stance stepping were worse than in other normal elderly people.

Therefore, with age the performance of the elderly in ADLs is most often affected by the ability to
walk. Suwannarat et al. conducted interviews and surveys on 343 elderly people over 65 years old in
rural Thailand in 2015 [9]. The types of walking aids used by these elderly people and their mobile
functions were discussed. The elders who participated in the survey had a significant correlation with
the need for walking aids, especially the elderly over 75. The ability of daily living can be obviously
improved through walking aids.

Some studies have mentioned that the elderly encounter several major obstacles when using
assistive technologies, including privacy violations, insufficient trust in technical assistance tools, lack of
value-added features, consideration of purchase costs, and lack of training or embarrassment [10].
Related researches tend to focus on high-tech assistive technologies, and rarely mention low-tech
walking aids such as canes or walkers. On the topic of preventing the elderly from falling, researchers
found out that many elderly people do not want to be associated with health problems. They think
that the problem is “not for me” or they are afraid to feel stigmatized after using assistive devices [11].
The elderly do not want to use assistive devices because of their worry about dependence [12].

Simpson and Richardson [13] suggested that when a patient needs to use walking aids, medical staff

should actively check the walking aids used by the patient and his or her health promotion needs.
At the same time, the elderly are encouraged to seek professional advice before using walking aids.
However, it can be observed in Taiwan that there are still many elders who have difficulty in moving
and are reluctant to use walking aids such as canes or walkers, whether or not they need disability care
services or are provided assistive device purchase subsidies. They are concerned about their social
image and are afraid of being laughed at by others or being labeled as “disabled.” They would rather
struggle to walk or use umbrellas to assist themselves in walking. There is still a lack of relevant
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empirical research on the phenomenon of elderly people resisting the use of walking aids from the
perspective of social image.

In 2014, the Technology Acceptance Model (TAM) was used to study the technology acceptance
of the elderly in Hong Kong [14]. The results of the study pointed out that because Chinese people
are more introverted and afraid of being laughed at for poor performance, it is easy to influence the
intention of the elderly to use technology. In addition, Tural, Lu, and Cole [15] also discussed the
attitudes and intentions of elderly people who use staircase-assisted design at home. Among them,
if the appearance or aesthetics of the related equipment is well-designed, the elderly will still regard it
as a continuous stigma of disability due to the association of negative images. For example, poor social
acceptance or loss of independence [16] will affect their willingness to use related equipment. It can
be seen that the elderly want to look like ordinary elderly people but do not want to be regarded
as dependent or disabled, which will affect their behavioral intentions and attitudes when using
assistive devices.

Therefore, this research will focus on the factors that influence the behavior of middle-aged
(45–64 years old) and elderly (65 years and older) people toward using walking aids in Taiwan.
The subjects of the study were not people with severe walking disabilities, but people with mild
walking disabilities or those who needed walking supporters because of old age. As Asians live in a
closely connected social environment, middle-aged and elderly people are more concerned with social
image. Based on the rational behavior theory, the relationship between “social image”, “attitude toward
usage”, “subjective norm”, “safety level”, “usefulness”, and “behavior intention” will be verified by a
survey investigation. According to the results of this study, it can provide a reference for government
agencies and private manufactories to promote walking aids for middle-aged and elderly people.

2. Background and Hypotheses Development

2.1. Middle-Aged and Elderly People

Middle-aged citizens are considered to be those aged 45 to 65 years old, and the elderly those over
65 years old by the Middle-aged and Elderly Employment Promotion Act of the Ministry of Labor [17]
in Taiwan. The Executive Yuan stated the purpose of formulating the regulations: “This middle-aged
and senior citizens are mainly faced with age discrimination, decreased physical endurance, and social
stereotypes” [18]. It can also be seen that the physical functions of middle-aged and elderly people
gradually decline, which also leads to the decline of their social image, that is, the outside world tends
to look down on their abilities. As of the end of last year (2019), the total population of middle-aged
and older (45 years and older) was 10,681,705, accounting for 45.26% of the total population of the
country (23,631,121). The phenomena bring the reality that many countries have to deal with them.

As the aging population increases, the proportion of people with reduced mobility is also
increasing. Koon et al. [19] pointed out that decreased mobility is the most common disability condition
among the elderly. Fifteen percent of the population over 65 years old (65–74 years old) have mobility
problems and the population over 85 years old is as high as 48%. In addition, elderly people are prone
to lower limb function weakness and poor balance due to illness or physical degradation, which may
lead to falls [20]. Furthermore, the elderly rely on assistive devices to enhance their walking ability
and improve the quality of life [21]. Therefore, even middle-aged people (45–64 years old), due to
degeneration or disease, already face mobility problems. At the same time, the number of people
with mobility impairments is increasing with age, and those with severe disabilities may even require
assistance from others.

2.2. Design and Development of Walking Aids

In the Assistive Technology Act of the United States, assistive technology is divided into assistive
technology equipment (devices) and assistive technology service (service) [17]. According to regulations
in Taiwan, assistive technology equipment is the so-called assistive device, which refers to any product
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(including devices, equipment, instruments, technology, and software) [18]. The Bureau of Standards,
Metrology, Inspection, and Quarantine of the Ministry of Economic Affairs in Taiwan formulated
the classification standard CNS15390 for assistive devices in reference to the ISO 9999 specifications,
which are divided into 11 categories such as personal medical assistive devices and personal mobility
assistive devices. Wheelchairs, crutches, and walking aids are also personal mobility aids [20].
Others include one-arm operation walking aids, such as single crutches and four-legged crutches,
and double-arm operation walking aids, such as axillary crutches, walkers, etc., as shown in Figure 1.
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At present, in the design and research of walking aids, most of them are developed based on
the consideration of biomechanics, functional aspect, or appearance [21–24]. In addition, Juan, Wang,
and Sie [25] and others used the Situational Story Method or the Quality Function Deployment Method
to explore the usage scenario and user’s needs. However, the psychological aspects of users or their
attitudes toward the use of assistive devices are still rarely explored. It is also very important to
understand the user’s willingness and use of the walking aids.

2.3. Social Image

Social image usually plays the role of motivation and cognition. It is a perception that will arouse
and imitate real experience in the heart; the feedback obtained after a certain content is disseminated
to the public [26]; and also a subjective cognition of the external objective world [27]. Cepeda Zorrilla,
Hodgson, and Jopson [28] pointed out that social image results when people put forward different
tastes or prestige views as a reaction to public opinion. Guo et al. believed that social image is an
evaluation of the image of a certain behavior participant [29]. For walking aids users, social image
is how people see them while using walking aids, which is different from seeing people who do not
use them.

In addition, social image is a topic of concern in care-services-related research fields. Li and
Wu [30] discussed the working environment and social image of care attendants by dividing social
image into two aspects: “social status” and “professional license.” Moreover, Tsen [31] explored the
benefits of promoting the social image of the mentally handicapped community, including social
recognition, educational learning, and social care. Then, Hui-Fen [32] described some users’ reactions
in the research of the elderly using assistive devices. Many elderly people think that the use of assistive
devices will make them become disabled people and expressed other reactions, such as “I am not a
patient, and why do I use these assistive devices?” The common thought among elderly people is that
using assistive devices reveals a negative social image. Therefore, the elderly are unwilling to use
assistive devices.

Salifu Yusif et al. reviewed academic journals from 1976 to 2015 and searched 39 articles from
Google and Google scholar from 2000 to 2015 [10]. They found that among the barriers to the use of
assistive technology by the elderly, the “Privacy” factor was most frequently mentioned (15 articles).
“Stigma”, “Loss of Dignity”, “Lack of accessibility and social inclusion” and other factors were also
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related to the social image of the elderly as being unwilling to use assistive technology. From exploring
the research and application of disadvantaged groups, it was found that social images are obviously
related to the user’s attitude and intention of using assistive devices.

Since 2012, Dr. Chang has released conceptual designs of assistive devices that are based on
a culturally creative and farsighted technology perspective, thinking about food, clothing, housing,
transportation, education, and entertainment (shown in Figure 2) [33]. The design project emphasizes
the need to provide basic health care and truly humane ways of responding to the needs of the elderly
by considering their psychological aspects and providing aesthetic and practical designs, so that they
can continue to live a decent and joyful life even in their twilight years. One of the works of the project,
named “Puzzle for life” received the best work of the year. The concepts of the designs respond from
the viewpoint of social image.
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2.4. Theory of Reasoned Action

Theory of Reasoned Action (TRA) was proposed by Fishbein and Ajzen [34] to analyze how people
change their behavior patterns through personal will. Human behavior is the result of rational thinking.
The variables include attitudes, subjective norms, and behavioral intentions to explain and predict
personal behavior. Attitude refers to the perception and evaluation of the implementation of specific
behavior and also includes consideration of the subsequent results [35]. Subjective norms are the views
and opinions held toward social pressure when engaging in specific behaviors. If other people hold
opinions for (or against) something, the easier (or harder) it is to execute the act [36]. Furthermore,
behavioral intention is the willingness to engage in a specific behavior, and it is a prerequisite for actual
execution [37]. It will be affected by two elements: attitude and subjective norms.

Concerning health care and medicine-related fields, for example, the study of organ donation
after death [38] explored the attitude and intention of organ donation through rational behavior theory
and explained the rational decision-making process of this behavior. Moreover, in the study of the
condom use behavior of people living with HIV [39] it was found that the subjective norms of condom
use in individual cases can significantly predict the possibility of condom use in future sex. TRA is
also used to explain how to improve health and develop good habits by increasing healthy behaviors
and reducing habitual behaviors [40], for example, teachers’ use of interventions to develop student
habits to reduce the sitting time in the classroom [41] or related research on pregnant women’s exercise
behavior [42]. Rational behavior theory is also widely used in the study of the behavioral intentions of
healthy people, patients, and middle-aged and elderly people.

Regarding empirical research on social image and usage attitude, Lin and Bhattacherjee [43]
discussed the use of online entertainment systems. The research result showed that perceived
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entertainment and social image positively affect usage attitude. Therefore, social image will have a
positive impact on the user’s attitude.

In short, for middle-aged and elderly people, the perception of the social image of using a walker
will have a positive impact on their attitude toward usage. Similarly, changes in attitudes and subjective
norms will also affect the behavioral intention of using walking aids. Therefore, this research proposes
the following hypotheses:

Hypothesis 1. Social image will have a positive and significant influence on the attitude toward using
walking aids.

Hypothesis 2. The attitude toward using walking aids will have a positive and significant influence on
behavioral intention.

Hypothesis 3. Subjective norms will have a positive and significant influence on the behavioral intention of
using walking aids.

2.5. Safety

The safety aspect refers to safety awareness, which means whether people can be aware of
their own safety [44]. The higher the awareness of safety, the more care and attention is paid to
health or life [45]. In addition, the user’s perception of safety is a cognitive process that affects
emotions and behavioral intentions. It is expressed through the interaction between cognition, emotion,
and behavioral intention. The need for safety means the importance of and attitude to safety, which are
also proportional to the intention of use [46,47]. The safety level of walking aids refers to the stability
and support of the walking aids [22,24], that they will not cause falls and secondary injuries [21].

In addition, safety needs to be considered in the research on intelligent nursing aids. For example,
Kwee-Meier, Bützler, and Schlick [48] found in the study of wearable positioning systems that perceptual
safety performance has a positive and significant impact on behavioral intentions. Consideration of
the potential safety risks of smart home devices also is an important factor in whether consumers are
willing to use smart devices [49]. In addition, research on intelligent nursing services for the elderly
found that due to uncertain factors, especially perceived safety, the elderly are reluctant to use the
intelligent call system. If the elderly can feel the degree of safety, the intention of use will be more
obvious [50].

All in all, the perceived security level has a positive effect on behavioral intentions. For the elderly,
the higher the perceived safety, the higher their intention to use walking aids. Therefore, this research
infers that the perception of the middle-aged and elderly of the safety level has a positive and significant
impact on behavioral intentions. The proposed hypothesis is:

Hypothesis 4. The perceived safety level of walking aids will positively and significantly affect the behavioral
intention of using walking aids.

2.6. Usefulness

Fred Davis [51] proposed the Technology Acceptance Model (TAM), which pointed out that
through perceived usefulness and perceived ease of use, as well as other variables, it is possible to
predict whether users can accept a particular technology. Perceived usefulness means that when a
certain technology can improve work performance, the willingness to use it will be greatly increased,
and the work performance will also be improved accordingly. In addition, if users believe that related
services are beneficial to their daily life or work, they will increase their intentions; if they find them
easy to use, they will also increase their overall willingness to use them [52].

There are many related studies. For example, Lin and Chang [53] studied the factors that affect
the willingness of the elderly to use, such as production and sales systems. It was found that subjective
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norms, the visibility of pictures and labels all have a significant impact on perceived usefulness.
In addition, when discussing the opinions of the elderly on the practicality and their attitudes toward
autonomous vehicles, the acceptance was very high [53]. Therefore, it can be stated that usefulness has
a significant positive impact on usage intention and attitude.

In summary, usefulness has a positive effect on behavioral intentions. For users of walking
aids, the higher the perceived usefulness, the higher will be their behavioral intention to use the aids.
Therefore, the proposed hypothesis is:

Hypothesis 5. The usefulness of walking aids will positively and significantly affect the user’s
behavioral intentions.

2.7. Mediation Effect

In the applied research on social image and usage attitude, Lin and Schlick [44] verified the
positive correlation between social image and usage attitude. Attitudes positively influence behavioral
intentions. Moreover, researches on the behavior of the different genders on the recycling of resources
on campus and the behavioral research on information acceptance by the elderly have found that there
is a direct correlation between use attitude and behavioral intention [54,55].

Based on the above research, social image has a positive influence on usage attitude, and usage
attitude has a positive influence on behavior intention. For the user of walking aids, the more positive
the social image of using walking aids is, the more positive the attitude toward using aids will be.
Therefore, this study infers that middle-aged and elderly people’s social image perception of using
walking aids will have a positive and significant impact on behavioral intentions through their attitudes.
The proposed hypothesis is:

Hypothesis 6. The attitude toward the usage of walking aids has a mediation effect between social image and
behavioral intention.

This research explores the behavioral intentions of the middle-aged and the elderly toward the
use of walking aids and studies the influencing factors. This study took social image, usage attitude,
subjective norms, safety level, and usefulness as independent variables. Among them, usage attitude
also played the role of a mediating variable. Behavioral intention was the dependent variable.
Through the literature review, the research model is drawn as shown in Figure 3.
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3. Materials and Methods

3.1. Data Collection

This study explored the intention of middle-aged and elderly people to use walking aids, so the
research subjects were people over 45 years old. This research used questionnaires, which were
conducted online and in the form of paper, which was assisted by volunteers. In the north, middle,
south, and east of Taiwan, we collected research data through community elderly associations,
religious groups, civil organizations, and assistive device manufacturers. The questionnaire collection
period of time was from 1 May 2020 to 30 June 2020. After deleting invalid questionnaires, there were
a total of 406 valid questionnaires. According to the sample size requirement formula from the survey
system website [56], when the statistical confidence was 95% and the confidence interval was 5%,
the sample size of the total population of Taiwan was 384 copies. Therefore, the sample size of this
research was sufficient.

3.2. Measurement Instrument

The research questionnaire included the investigation of the basic participants’ background
information and their opinions of the research constructs. The background information,
including gender, age, education, marital status, occupation, family environment, and residential area,
was investigated in the first part of the questionnaire. Then, in the second part of the questionnaire
the six latent variables were measured by a Likert seven-point scale ranging from “strongly disagree”
(1) to “strongly agree” (7). The measurement items were mainly adapted from the previous studies.
All items were originally written in Chinese and modified to the suitable walking aids usage scenario
for the survey participants. First, there were five items related to users’ attitudes toward using
walking aids. Three items were adapted from Wu and Lin’s study [57], one item was from Chen and
Zheng’s study [58], and the other one item was from Zhu, Huang, and Weng’s work [59]. Then, for the
subjective norm construct, all five items were adapted and modified from Zhang and Sink’s study [60],
which concerned people’s walking activities in Taipei. The research target and scenario were similar
to the present study. It contained encouragement from several aspects, such as families, friends,
the elderly, the government, and environmental groups. After that, there were also five items about
safety consideration. One item came from Lai’s research [61] in the safety design of a public bicycle.
Two items were adapted from Zhou and Lee’s study [62] about the safety level of club members.
The other two items were modified from Zhuang and Huang’s study [63] about the well-being of native
elementary students while walking on the community roads. Then, usefulness was also evaluated by
five items. The first two items were adapted from Zeng, Hong, and Lin’s research [64]. Their research
concerned using technology to solve problems. The other three items were from Xu et al.’s study,
which concerned how a blog can provide useful information [65]. Moreover, three items about social
image measurement were taken from Yang et al.’s research providing social image evaluation items for
wearable devices [66]. The other two items came from Lin and Bhattacherjee’s study [43], which was
originally designed for online video game users about their perceived social image. Then, for the
behavioral intention of using walking aids, the first two items were adapted from Lee and Gu’s
research [67] about the behavioral intention of purchasing souvenirs abroad. The other two items came
from Chen et al.’s study, which explored the purchasing information and recommendation effects on
purchasing intention [68]. The last item was adapted from Zhang et al.’s study about the usage of the
voice message board [69].

3.3. Data Analysis

The results were processed in three sections: descriptive statistical analysis, measurement model
verification, and structural equation modeling analysis. In this study, the structural equation model
(SEM) was used to obtain the relevant conclusions. The Likert seven-point scale used in the questionnaire
was a continuous scale, which is statistically consistent with a normal distribution and obtains relatively
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accurate results. However, some of the research variables in this study were nominal scales, such as
gender, marriage, or occupation. These variables could not be analyzed using structural equations,
which limit the results of the research [70–72]. Descriptive statistical analysis by SPSS contained two
parts: one was the frequency distribution calculation of demographic data for a basic understanding
of the sample set; and the other one was the mean value and standard deviation of the items of each
construct. Then, according to Anderson and Gerbing [73], the study provided verification of the
measurement model by confirmatory reliability analysis, convergent validity, and discriminant validity.
After that, based on the research model, the structural equation model was analyzed, including path
analysis and mediation effect analysis by statistic software AMOS (SPSS Inc., Chicago, IL, USA).

4. Results

4.1. Descriptive Statistical Analysis

4.1.1. Frequency Distribution

The categorical data elements of the 406 valid questionnaires included gender, age, education, marital
status, occupation, family environment, and residential area. The respondents were 70.2% female. Most of
respondents were aged 45–64, which was the definition of middle-aged people. A total of 45.32% of the
respondents were aged between 45 and 54, and 39.66% of respondents were aged between 55 and 64.
Regarding the education level, the largest group was college and university, which was 47.04%. A total of
361 respondents were married, which was 88.92%. The data are shown in Table 1.

Table 1. Frequency distribution table.

Variable Value Label Frequency Percent Accumulated Percent

Gender

Male 121 29.80 29.80

Female 285 70.20 100.00

Total 406 100.0

Age

45–54 years old 184 45.32 45.32

55–64 years old 161 39.66 84.98

65 years or above 61 15.02 100.00

Total 406 100.0

Education

Elementary 4 0.99 0.99

Junior school 6 1.48 2.46

High school/vocational school 94 23.15 25.62

College/University 191 47.04 72.66

Master or above 111 27.34 100.00

Total 406 100.0

Marital status

Married 361 88.92 88.92

Unmarried 45 11.08 100.00

Total 406 100.0

Occupation (Background)

Medical 32 7.88 7.88

Agriculture, Forestry and Fisheries 10 2.46 10.34

Military service/civil
servants/teachers 96 23.65 33.99

Service industry 93 22.91 56.90

Manufacture/business 61 15.02 71.92

Freelance 41 10.10 82.02

Housekeeping 54 13.30 95.32

Others 19 4.68 100.00

Total 406 100.0
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Table 1. Cont.

Variable Value Label Frequency Percent Accumulated Percent

Family environment

Bungalow 13 3.20 3.20

Townhouse 236 58.13 61.33

Apartment (no elevator) 40 9.85 71.18

Building (with elevator) 117 28.82 100.00

Total 406 100.0

Residential area

Suburbs 45 11.08 11.08

Urban area 229 56.40 67.49

Countryside 42 10.34 77.83

Small town 75 18.47 96.31

Medium-sized city 15 3.69 100.00

Total 406 100.0

4.1.2. Item Statistical Analysis

Table 2 shows the mean values and standard deviation values of items of each construct. The lowest
average score of all items was 4.57, which was for “I can get the envy of my friends by using advanced
walking aids” of the social image construct. The highest average score was 6.37, for “If I use walking
aids well, I will convey positive news to others” of the behavioral intention. This time also had the
highest standard deviation value of all items. There were two tied lowest standard deviation values in
the behavioral intention construct.

Table 2. Mean and standard deviation of items.

Construct Item Mean SD 1

Social image

1. I use walking aids to make a good impression. 4.98 1.31

2. Using walking aids can enhance my image among community residents. 4.85 1.32

3. I feel that using walking aids brings me recognition from others. 5.01 1.36

4. I will get more respect from others when I walk with walking aids. 4.97 1.40

5. I can get the envy of my friends by using advanced walking aids. 4.57 1.50

Total 4.876

Attitude toward usage

1. I think the use of walking aids will meet my requirements. 5.83 1.12

2. I think using walking aids will be a pleasant experience. 5.37 1.30

3. Overall, my evaluation of the use of walking aids is positive. 6.10 0.91

4. I think using walking aids is a good choice. 6.07 0.93

5. I think the use of walking aids is really needed by the elderly. 6.10 1.18

Total 5.894

Subjective norm

1. I will use it because my family members (including my spouse)
persuaded the use of walking aids to be healthy. 6.17 0.81

2. I will try to use it because my friends agree with the use of walking aids. 5.96 1.00

3. I will try to use it because my neighbors persuaded the advantage of
walking aids. 5.78 1.09

4. I will use walking aids as much as possible because of
government policies. 5.77 1.10

5. I will try to use it because the professional recommended the benefits of
walking aids. 6.36 0.77

Total 6.008

Safety

1. The design of the walking aid itself is extremely safe. 6.00 0.85

2. I think walking aids are trustworthy. 5.94 0.85

3. Using walking aids always makes people feel safe. 5.93 0.90

4. I think it is safe to walk on the street with a walking aid alone. 5.50 1.18

5. I think it is safe to use walking aids to walk in the community. 5.82 1.00
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Table 2. Cont.

Construct Item Mean SD 1

Total 5.838

Usefulness

1. I think using walking aids can help achieve the goal of
independent walking. 6.10 0.80

2. Using walking aids will solve my walking problems. 5.97 0.90

3. Using walking aids will help me walk more safely. 6.11 0.83

4. Using walking aids will increase my walking speed. 5.71 1.07

5. Using walking aids will help me effectively prevent falls. 6.16 0.85

Total 6.010

Behavioral intention

1. If I have difficulty walking, I plan to use a walker. 6.28 0.76

2. If I have difficulty walking, I will be willing to use walking aids. 6.32 0.72

3. If I use walking aids well, I would recommend them to others. 6.34 0.76

4. If I use walking aids well, I will convey positive news to others. 6.37 0.72

5. If I have difficulty walking, I will often use walking aids. 6.31 0.73

Total 6.324
1 SD = Standard Deviation.

The F-test of different ages in the social image construct reached a significant level (F = 10.676,
p < 0.05). It meant that age made a significant difference in the social image construct. After comparing
with the Scheffe method, it was found that subjects 55–64 years old had a significantly higher opinion in
the social image construct than those 45–54 years old, and subjects 65 years or above had a significantly
higher opinion in social image than those 45–54 years old. The testing results are shown in Table 3.

Table 3. Age vs. Social image research construct analysis of variance table.

Construct Age N Mean Std. Deviation F-Test p-Value Sig. Scheffe

Social image

1. 45–54 years old 184 4.834 1.163 10.676 p < 0.001 2 > 1, 3 > 1

2. 55–64 years old 161 5.201 1.061

3. 65 years or above 61 5.525 0.958

Total 406 5.083 1.120

N = Number; Std. = Standard; Sig. = Significant.

4.2. Measurement Model Verification

4.2.1. Convergent Validity

A complete structural equation model should be implemented by two phases; the first phase
is to verify the measurement model and then the second phase is the structure mode analysis [73].
Confirmatory factor analysis provides standardized factor loading, composite reliability, and average
variance extracted to test the convergent validity. After the acceptance of convergent validity verification,
the next phase of structure model can be processed [74]. The standardized factor loading should be
larger than 0.6. It is better that the value is larger than 0.7 [75]. If the loading value is less than 0.45,
the item should be deleted [76]. Then, the suggested value for composite reliability should be larger
than 0.6, and the average variance extracted value should be larger than 0.5 [77–79].

Table 4 shows the results of the confirmatory factor analysis. All standardized factor loadings were
between 0.634 and 0.956, larger than 0.6, which meant all items had acceptable reliability. All composite
reliability values were between 0.875 and 0.964, larger than 0.7, which meant all constructs had
acceptable reliability. Finally, all average variance extracted values were between 0.589 and 0.843,
larger than 0.5, which meant all constructs had acceptable convergence validity.
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Table 4. Confirmatory factor analysis.

Construct Ite
Significance of Estimated Parameters Item Reliability Composite

Reliability
Convergence

Validity

Unstd. 1 S.E. Unstd./S.E. p-Value Std. 2 SMC 3 CR 4 AVE 5

Social image

SOCI1 1.000 0.900 0.810

0.951 0.796

SOCI2 1.046 0.033 31.284 0.000 0.930 0.865

SOCI3 1.041 0.035 29.774 0.000 0.917 0.841

SOCI4 1.060 0.036 29.508 0.000 0.917 0.841

SOCI5 1.003 0.047 21.455 0.000 0.791 0.626

Attitude
toward usage

ATTU1 1.000 0.634 0.402

0.875 0.589

ATTU2 1.255 0.105 11.999 0.000 0.672 0.452

ATTU3 1.105 0.077 14.394 0.000 0.898 0.806

ATTU4 1.130 0.077 14.595 0.000 0.918 0.843

ATTU5 0.918 0.079 11.586 0.000 0.666 0.444

Subjective norm

SUBN1 1.000 0.841 0.707

0.922 0.705

SUBN2 1.259 0.051 24.590 0.000 0.921 0.848

SUBN3 1.300 0.059 21.940 0.000 0.870 0.757

SUBN4 1.259 0.063 20.024 0.000 0.820 0.672

SUBN5 0.843 0.048 17.414 0.000 0.735 0.540

Safety

SAFE1 1.000 0.874 0.764

0.931 0.730

SAFE2 1.001 0.037 26.713 0.000 0.905 0.819

SAFE3 1.014 0.038 26.346 0.000 0.903 0.815

SAFE4 1.147 0.059 19.471 0.000 0.777 0.604

SAFE5 1.009 0.049 20.670 0.000 0.805 0.648

Usefulness

USEF1 1.000 0.793 0.629

0.918 0.694

USEF2 1.268 0.061 20.920 0.000 0.892 0.796

USEF3 1.201 0.056 21.459 0.000 0.913 0.834

USEF4 1.268 0.079 15.975 0.000 0.730 0.533

USEF5 1.128 0.061 18.592 0.000 0.823 0.677

Behavioral
intention

BEHI1 1.000 0.934 0.872

0.964 0.843

BEHI2 0.991 0.024 40.596 0.000 0.956 0.914

BEHI3 0.926 0.032 28.941 0.000 0.881 0.776

BEHI4 0.898 0.030 30.339 0.000 0.897 0.805
BEHI5 0.954 0.028 34.019 0.000 0.921 0.848

1 Unstd. = Unstandardized factor loading, 2 Std. = Standardized factor loading, 3 SMC = Squared Multiple
Correlations, 4 CR = Composite reliability, 5 AVE = Average Variance Extracted.

4.2.2. Discriminant Validity

This study used average variance extracted as the criteria for testing the discriminant validity of
research constructs. According to Fornell and Larcker [77], the square root of the average variance
extracted (AVE) value (the bold figures in Table 5) should be larger than the Pearson correlative
coefficients with other constructs (the figures under the diagonal) in order to be discriminant with
each other. Table 5 shows the discriminant validity test of the measurement model. The values under
the diagonal are the Pearson correlation coefficients between constructs, which were smaller than
the square root of average variance extracted values on the diagonal. Therefore, all the discriminant
validity of research constructs were acceptable.



Healthcare 2020, 8, 543 13 of 20

Table 5. The result of discriminant validity analysis.

AVE SOCI ATTU SUBN SAFE USEF BEHI

SOCI 1 0.796 0.892

ATTU 2 0.589 0.454 0.767

SUBN 3 0.705 0.515 0.234 0.84

SAFE 4 0.730 0.590 0.268 0.740 0.854

USEF 5 0.694 0.571 0.259 0.630 0.693 0.833

BEHI 6 0.843 0.481 0.399 0.587 0.632 0.557 0.918
1 SOCI = Social Image,2 ATTU = Attitude toward Usage, 3 SUBN = Subjective Norm, 4 SAFE = Safety,
5 USEF = Usefulness, 6 BEHI = Behavioral Intention.

4.3. Structural Equation Model

4.3.1. Structural Model Analysis

Schumacker and Lomax [80] and Kline [74] pointed out that, since the big sample analysis would
cause a p-value smaller than 0.05, the model fit would be affected as a bad result. Therefore, the quantitative
research should adapt several different methods to test the model fit. The present study implemented
eight common models of fit verification methods proposed by Jackson, Gillaspy, and Purc-Stephenson [81].
Moreover, if the sample size was big, larger than 200, the Chi-square value easily got a bad result.
The bootstrap method provides an alternative way to get a better result [82]. By using Chi-square divided
by degree of freedom (DF), the ideal result should be less than three. Moreover, other criteria provide a
more rigorous standard for model fit verification, as Table 6 shows. For example, the Root Mean Square
Error of Approximation (RMSEA) value should be smaller than 0.08 [83]. Comparative Fit Index (CFI)
criteria should be larger than 0.9. The tested results are shown in Table 6. All the model fit criteria tested
fitted the suggested standards [80].

Table 6. Model fit verification.

Model Fit Criteria Model Fit of Research Model

χ2 1 The smaller the better 522.511

DF 2 The larger the better 394.000

Normed Chi-square (χ2/DF) 1 < χ2/DF < 3 1.326

RMSEA 3 <0.08 0.028

TLI (NNFI) 4 >0.9 0.989

CFI 5 >0.9 0.990

GFI 6 >0.9 0.960

AGFI 7 >0.9 0.952
1 χ2 = Chi-square, 2 DF = Degree of Freedom, 3 RMSEA = Root Mean Square Error of Approximation,
4 TLI (NNFI) = Tucker-Lewis Index (Non Normed Fit Index), 5 CFI = Comparative Fit Index, 6 GFI = Goodness of
Fit Index, 7 AGFI = Adjusted Goodness of Fit Index.

4.3.2. Path Analysis

Table 7 shows the path coefficient analysis for verification of the causal relationship between
variables. As the results show, social image positively impacted the attitude toward usage of walking
aids significantly. The unstandardized regression coefficient from social image to attitude toward
usage was 0.243. The p-value was less than 0.001, which meant social image impacted attitude toward
usage significantly. The explainable variation was 0.206. The coefficients from attitude toward usage,
subjective norm, safety, and usefulness to behavioral intention, were 0.246, 0.208, 0.283, and 0.178,
respectively. Their p-values also were less than 0.001, except usefulness. The explainable variation was
0.495. Figure 4 shows the regression coefficients of the structural equation model.
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Table 7. Path analysis.

DV 7 IV 8 Unstd. 9 S.E. 10 Unstd./S.E. p-Value Std. 11 R2 12

ATTU SOCI 1 0.243 0.031 7.889 p < 0.001 0.454 0.206

BEHI 6

ATTU 2 0.246 0.068 3.616 p < 0.001 0.228 0.495

SUBN 3 0.208 0.069 2.992 0.003 0.206

SAFE 4 0.283 0.062 4.535 p < 0.001 0.315

USEF 5 0.178 0.073 2.426 0.015 0.151
1 SOCI = Social Image, 2 ATTU = Attitude toward Usage, 3 SUBN = Subjective Norm, 4 SAFE = Safety,
5 USEF = Usefulness, 6 BEHI = Behavioral Intention, 7 DV = Dependent Variable, 8 IV = Independent Variable,
9 Unstd. = Unstandardized regression coefficients, 10 S.E. = Standard Error, 11 Std. = Standardized regression
coefficients, 12 R2 = Explainable variations.
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4.3.3. Mediation Effect Analysis

This study used bootstrapping as the repeated sampling method to produce statistical confidence
intervals for indirect effects. Table 8 shows the results of social image impacting behavioral intention
through attitude toward usage. The confidence intervals were 0.003 to 0.113, and the p-value was less
than 0.05. The value of lower bound and upper bound was not across 0, which meant the indirect
effect existed.

Table 8. Indirect effect analysis.

Indirect Effect Point Estimate
Product of Coefficients

Bootstrap 1000 Times

Bias-Corrected 95%

S.E. Z-Value p-Value Lower Bound UPPER BOUND

SOCI 1
→ATTU 2

→BEHI 3 0.060 0.027 2.215 0.027 0.003 0.113
1 SOCI = Social Image, 2 ATTU = Attitude toward Usage, 3 BEHI = Behavioral Intention.

5. Discussion

This research was mainly to investigate the behavioral intention of middle-aged and elderly
people to use walking aids and to explore its influencing factors. Based on the Theory of Reasoned
Action (TRA), combined with the social image and attitude toward usage as mediating variables,
the research framework and related hypotheses were proposed. After collecting data through a
questionnaire survey, the structural equation model was used to test the model and verify related
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hypotheses. Based on the Theory of Reasoned Action (TRA), this research attempted to explore the
factors affecting the behavior of middle-aged and elderly users from the perspective of social image.
Therefore, integrating factors such as safety, usefulness, and social image dimensions were used to
discuss the influence on middle-aged and elderly people’s intention to use walking aids. The research
results are as follows.

5.1. The Influence of Social Image on the Attitude toward Using Walking Aids

The results of the study showed that social image has a significant positive impact on attitudes
toward using walking aids. This result was consistent with the previous research [43]. The average
score of social image measurement was 4.876, which was the lowest score of all constructs. It could
be that the middle-aged and elderly people think that the use of walking aids cannot be socially
recognized. They are obviously worried about the external image of using a walker, so they have
reservations about using a walker, and even have a sense of resistance. At the same time, the standard
deviation of the social image item “I use walking aids to make a good impression” was greater than
1.3, indicating that users’ opinions varied greatly. Moreover, the item “I can get the envy of my friends
by using advanced walking aids” had the lowest mean score, 4.57, and the highest standard deviation,
1.5. The low score may show that on the issue of the use of walking aids, the users thought that
even choosing high-end-style walking aids would not necessarily reverse the social image. Therefore,
they could not gain support and recognition for using walking aids. At the same time, the high
standard deviation may indicate that users had greatly inconsistent opinions, and it also may show
that the public has unequal attitudes and opinions toward people who use walking aids.

In the path analysis of the influence of social image on use attitude, the non-standardized regression
coefficient reached 0.243, indicating that social image factors had a high proportion of influence on use
attitude. It also confirms the hypothesis of this study that social image has a significant influence on
the attitude toward using walking aids. Therefore, it is also proved that middle-aged and elderly users
are obviously concerned about the social impression of disability, aging, and the dependence caused
by the use of walking aids. This differs from ordinary people, so it affects their attitude toward using
mobility aids. At the same time, if they were to choose a more advanced walker, whether it was for a
change in function or appearance, it would not enhance the attitude toward using a walker.

5.2. The Influence of Attitude and Subjective Norms on the Behavioral Intention of Walking Aids

The results of this study showed that the attitude toward using walking aids has a significant
positive effect on behavioral intentions. This result was similar to the results of previous studies [55].
In addition, subjective norms have a significant positive effect on the behavioral intention of using
walking aids. This result was also consistent with the results of previous studies [39,84], and all fit into
the framework of the TRA.

In the attitude toward usage construct, a positive view appeared, which meant that users agree
that if their walking function was affected in the future, they would be open and willing to accept using
walkers. The behavioral intention construct reached the highest average score of 6.324, indicating that
if having difficulty walking in the future, the participants would use walking aids to assist walking,
and even to convey positive messages or to recommend it to others. The subjective norm item “I
will try to use it because the professional recommended the benefits of walking aids” gained the
highest average score, 6.36, and its standard deviation value was 0.77. That means not only high
agreement among the participants on this question, but also that as long as the use of walking aids is
recommended by professionals, the user’s willingness to use it will be greatly increased.

5.3. The Impact of Safety and Usefulness on the Behavioral Intention of Using Walking Aids

The intensity of the perception of safety has a significant impact on the behavioral intention of
using walking aids. This result was similar to the results of previous studies [46,47]. In addition,
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the usefulness of walking aids also has a significant positive impact on behavioral intentions. This result
was also similar to the results of previous studies [19,85].

For users, the average score of the safety aspect was 5.838, which meant that they are less worried
about the safety of walking aids. At the same time, in the safety construct, the non-standardized
regression coefficient of behavioral intention reached 0.283. In addition to being an important influencing
factor on the behavioral intention of using walking aids, it also meant that after users feel that safety is
guaranteed, their willingness to use walking aids will increase significantly. In addition, the score of
related items in usefulness also reached 6.01, and standard deviation was 0.85, indicating that users
agree that walking aids are useful. However, since the regression coefficient was 0.178, the lowest of all
factors, the degree it affected the behavioral intention of using walking aids was not so obvious.

5.4. Social Image Influences Behavioral Intention through Attitude toward Usage

Social image affects the attitude toward usage, and the attitude toward usage significantly
positively affects the behavior intention, that is, the social image of using walking aids indirectly
affects the behavioral intention. The attitude toward usage had a mediating effect, and this result was
similar to the previous studies [19,42]. It can be seen that if middle-aged and elderly people are more
concerned about their social image, it will affect their attitudes to using walking aids, which, in turn,
will affect their behavioral intention to use walking aids.

6. Conclusions

The World Health Organization (WHO) proposed the Global Aging and Health Strategy and
Action Plan in 2016 [3], which mentioned that the physical and mental functions of the elderly are
rapidly decreasing. The impact of the elderly on the whole of society is very important. If the elderly
can maintain their functional capacity through their interaction with the environment, and be provided
with adequate support for improving their health, then the life span of the elderly can be extended.
The elderly can participate in society and improve their own health and well-being. Therefore, the use
of assistive equipment and a barrier-free environment are the best supports for maintaining the
functions of the elderly.

Taiwan began to implement National Ten-year Long-term Care Plan in 2008, providing assistive
equipment and barrier-free environment improvement subsidies, including crutches, walking aids,
or walkers. In 2018, the National Ten-year Long-term Care Plan 2.0 was promoted [86], and the
“Reablement” service was updated. Professional medical staff provide daily life function training,
physical function training and maintenance, assistive devices use training, and other services. The goals
of the program include improving the individual’s ability to live independently, achieving ability
recovery, and increasing the ability to act independently.

As many elderly people get older, the function of their lower limbs deteriorates, which affects
their walking function. However, they are afraid of being laughed at, their external image becoming
morbid or weak. This may be why the middle-aged and elderly are reluctant to use walking aids.
Instead, they will walk with umbrellas or bamboo poles, which is not only very laborious but also
prone to danger. Therefore, it is very important to understand the influence of “social image” on users
for the research on the use of walking aids by middle-aged and elderly people. In the past, research on
assistive devices mostly focused on the design of the mechanics, functional aspects, and appearance of
walking assistive devices. The behavior of assistive devices from the perspective of the user’s mentality
and the relationship between related influencing variables were rarely studied.

Therefore, improving life functions through assistive devices is very important in an aging society.
According to the present study, for these middle-aged or elderly people who are facing gradual
degradation of functions, if the use of assistive devices cannot overcome the existing poor social image,
no matter how sophisticated the assistive device is, it still cannot increase the willingness to use it.
The group between the ages of 45–55, especially, was more concerned with social image than other
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elderly groups. It also becomes impossible to use assistive devices to achieve social participation,
thereby delaying aging and increasing physical and mental health.

This study mainly sampled the middle-aged and elderly people in the urban area. The results of
the study indicated that the sampled subjects had relatively high academic qualifications; a college
degree or above accounted for 74.4%. However, the higher the level of education, the higher the ability
to absorb information about assistive devices, and the higher the proportion of self-help ability in
understanding the use of assistive devices. This study may not be able to fully present the attitudes and
intentions of other people with lower academic qualifications. In addition, the majority of the subjects
were under 65 years old (85%), and the elderly group sample (65 years old or above) was relatively
small. Future research can improve in the sampling process. In addition, this research focuses on
walking aids. In the future, research can focus on the intention of using other types of assistive devices,
such as wheelchairs, hearing aids, or visual-impairment-related assistive devices, providing more
about the use of various assistive devices.

Author Contributions: Conceptualization, S.-W.H. and T.-Y.C.; writing—original draft preparation, S.-W.H.;
writing—review and editing, T.-Y.C.; visualization, T.-Y.C. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. W.H.O. Ageing and Health. Available online: https://www.who.int/zh/news-room/fact-sheets/detail/ageing-
and-health (accessed on 20 July 2020).

2. United Nations. World Population Prospects 2019. Available online: https://population.un.org/wpp2019/

(accessed on 20 July 2020).
3. W.H.O. The Global Strategy and Action Plan on Ageing and Health. Available online: https://www.who.int/

ageing/global-strategy/en/ (accessed on 20 July 2020).
4. National Development Council. Report of Population Projections for the R.O.C. (Taiwan) (2018-2065);

National Development Council: Taipei, Taiwan, 2018.
5. National Development Council. National Development Council Population Projections for the R.O.C.

(Taiwan). Available online: https://pop-proj.ndc.gov.tw/ (accessed on 11 July 2020).
6. Health Promotion Administration, Ministry of Health and Welfare. 5 Points to Prevent Falls at Home for the

Elderly. Available online: https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=4141&pid=12132 (accessed on
21 July 2020).

7. Department of Statistics, Ministry of Health and Welfare. 2019 Statistical Results on Causes of Death in Taiwan;
Ministry of Health and Welfare: Taipei, Taiwan, 2019.

8. Yang, Y.-A.; Chen, Y.-S.; Lin, C.-F.; Lee, H.-C.; Tsai, Y.-J.; Tsauo, J.-Y.; Wang, C.-Y. An investigation of ADL
disability status and associated physical performances in mobile but unstable institutionalized older adults.
Formos. J. Phys. Ther. 2017, 42, 135–136. [CrossRef]

9. Suwannarat, P.; Thaweewannakij, T.; Kaewsanmung, S.; Mato, L.; Amatachaya, S. Walking devices used
by community-dwelling elderly: Proportion, types, and associated factors. Hong Kong Physiother. J.
2015, 33, 34–41. [CrossRef]

10. Yusif, S.; Soar, J.; Hafeez-Baig, A. Older people, assistive technologies, and the barriers to adoption:
A systematic review. Int. J. Med. Inform. 2016, 94, 112–116. [CrossRef] [PubMed]

11. Nam, C.S.; Bahn, S.; Lee, R. Acceptance of assistive technology by special education teachers: A structural
equation model approach. Int. J. Hum.-Comput. Interact. 2013, 29, 365–377. [CrossRef]

12. Aidemark, J.; Askenäs, L. Fall Prevention as Personal Learning and Changing Behaviors: Systems and
Technologies. Procedia Comput. Sci. 2019, 164, 498–507. [CrossRef]

13. Simpson, J.; Richardson, B. Why Do Elderly People Use Walking Aids? Physiotherapy 2002, 88, 174–175.
[CrossRef]

14. Chen, K.; Chan, A.H.S. Predictors of gerontechnology acceptance by older Hong Kong Chinese. Technovation
2014, 34, 126–135. [CrossRef]

https://www.who.int/zh/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/zh/news-room/fact-sheets/detail/ageing-and-health
https://population.un.org/wpp2019/
https://www.who.int/ageing/global-strategy/en/
https://www.who.int/ageing/global-strategy/en/
https://pop-proj.ndc.gov.tw/
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=4141&pid=12132
http://dx.doi.org/10.6215/fjpt.2017.73.o06
http://dx.doi.org/10.1016/j.hkpj.2014.11.001
http://dx.doi.org/10.1016/j.ijmedinf.2016.07.004
http://www.ncbi.nlm.nih.gov/pubmed/27573318
http://dx.doi.org/10.1080/10447318.2012.711990
http://dx.doi.org/10.1016/j.procs.2019.12.212
http://dx.doi.org/10.1016/S0031-9406(05)60561-5
http://dx.doi.org/10.1016/j.technovation.2013.09.010


Healthcare 2020, 8, 543 18 of 20

15. Tural, E.; Lu, D.; Cole, D.A. Factors predicting older Adults’ attitudes toward and intentions to use stair
mobility assistive designs at home. Prev. Med. Rep. 2020, 18. [CrossRef]

16. Bailey, C.; Hodgson, P.; Aitken, D.; Wilson, G. Primary research with practitioners and people with lived
experience—To understand the role of home adaptations in improving later life. Cent. Ageing Better
2018, 1–152. [CrossRef]

17. United States Federal Legislation. Assistive Technology Act (AT Act); United States Federal Legislation:
Washington, DC, USA, 1988.

18. CNS 15390 Assistive Technology Classification Technical Manual. Available online: https://newrepat.sfaa.
gov.tw/home/download-file/2c90e4c7638695fc01638aed2beb004d (accessed on 25 November 2020).

19. Koon, L.M.; Remillard, E.T.; Mitzner, T.L.; Rogers, W.A. Aging Concerns, Challenges, and Everyday Solution
Strategies (ACCESS) for Adults Aging with a Long-Term Mobility Disability. Disabil. Health J. 2020, 13.
[CrossRef]

20. Popularization, C.F.A.T.R.A. CNS 15390. Available online: https://newrepat.sfaa.gov.tw/home/cns15390
(accessed on 11 July 2020).

21. Jian, L.; Li, F.L.; Hui, L. Biomechanical study on axillary crutches. J. Med. Biomech. 2014, 29, 93–98.
22. Chen, J.-C.; Liang, C.-C.; Huang, P.; Hung, D.; Wu, Y.-Z. Design and functional analysis of a convenient

household stair-climbing device. Formos. J. Phys. Ther. 2010, 35, 263–267.
23. You, J.-S. Motion experiment and effect assessment for assisting elderly to stand up from toilet seat.

J. Gerontechnol. Serv. Manag. 2018, 6, 435–442. [CrossRef]
24. Cai, Z.-M.; Chen, H.-D.; Chen, J.-Y.; Chen, B.-W.; Yang, C.-L. Design of assistive device: A telescopic cane for

one-hand operation. J. Gerontechnol. Serv. Manag. 2015, 3, 277–278. [CrossRef]
25. Juan, Y.-C.; Wang, M.W.; Sie, M.-J. Applying scenario approach and quality function deployment to custom

design of elder cane. J. Gerontechnol. Serv. Manag. 2013, 1, 1–12. [CrossRef]
26. Cooke, L.; Munroe Chandler, K.; Hall, C.; Tobin, D.; Guerrero, M. Development of the children’s active play

imagery questionnaire. J. Sports Sci. 2014, 32, 860–869. [CrossRef] [PubMed]
27. Lin, C.-H.; He, Y.-Z. A study on the social image of librarians in Taiwan. J. Infolib. Arch. 2016, 1–24. [CrossRef]
28. Cepeda Zorrilla, M.; Hodgson, F.; Jopson, A. Exploring the influence of attitudes, social comparison and

image and prestige among non-cyclists to predict intention to cycle in Mexico City. Transp. Res. Part F Traffic
Psychol. Behav. 2019, 60, 327–342. [CrossRef]

29. Guo, B.W.; Hu, J.P.; Zhang, Q.Y.; Zhang, W. Sensation seeking and adolescents’ online game addiction:
The intermediary effect of social impression and emotional connection. J. South. China Norm. Univ. (Soc.
Sci. Ed.) 2014, 3, 84–89.

30. Tu, Y.-J.L.; Cheng, S.M.-W. A study of the care servicers on the working environment and social image:
According to the Pingtung County. J. Taiwan Health Care Assoc. 2011, 11, 1–21. [CrossRef]

31. Tsen, J.-M. Social Imagery of the developmentally disabled in Taiwanese media. J. Des. 2014, 19, 23–40.
32. Mao, H.-F. Assistive devices, a good helper for the elderly to make life more colorful. Health World 2010, 20–28.

[CrossRef]
33. Chang, T.-Y. Enjoy Aging: Blending Cultural Creativity with Technology into Eldercare. The Project Report of NSC

101 Interdisciplinary Collaboration for Creative Value-Added Planning on Forward-looking Concept Development;
National Science Council: Taipei, Taiwan, 2012.

34. Fishbein, M.; Ajzen, I. Belief, Attitude, Intention and Behaviour: An Introduction to Theory and Research;
Addison-Wesley: Boston, MA, USA, 1975.

35. Verma, P.; Sinha, N. Integrating perceived economic wellbeing to technology acceptance model: The case of
mobile based agricultural extension service. Technol. Forecast. Soc. Chang. 2018, 126, 207–216. [CrossRef]

36. Procter, L.; Angus, D.J.; Blaszczynski, A.; Gainsbury, S.M. Understanding use of consumer protection tools
among Internet gambling customers: Utility of the Theory of Planned Behavior and Theory of Reasoned
Action. Addict. Behav. 2019, 99. [CrossRef] [PubMed]

37. Papa, A.; Mital, M.; Pisano, P.; Del Giudice, M. E-health and wellbeing monitoring using smart healthcare
devices: An empirical investigation. Technol. Forecast. Soc. Chang. 2020, 153. [CrossRef]

38. Alsalem, A.; Fry, M.-L.; Thaichon, P. To donate or to waste it: Understanding posthumous organ donation
attitude. Australas. Mark. J. (AMJ) 2020, 28, 87–97. [CrossRef]

39. Chuang, H.-L.; Kuo, C.-P.; Jiu, E.-C.; Yeh, C.-H. Investigation of condom use intention among people at high
risk for HIV infection by the Theory of Reasoned Action. Formos. J. Med. 2006, 10, 10–19. [CrossRef]

http://dx.doi.org/10.1016/j.pmedr.2020.101082
http://dx.doi.org/10.31077/ageing.better.2018.07a
https://newrepat.sfaa.gov.tw/home/download-file/2c90e4c7638695fc01638aed2beb004d
https://newrepat.sfaa.gov.tw/home/download-file/2c90e4c7638695fc01638aed2beb004d
http://dx.doi.org/10.1016/j.dhjo.2020.100936
https://newrepat.sfaa.gov.tw/home/cns15390
http://dx.doi.org/10.6283/jocsg.201812_6(4).435
http://dx.doi.org/10.6283/jocsg.2015.3.3.277
http://dx.doi.org/10.6283/jocsg.2013.1.3.01
http://dx.doi.org/10.1080/02640414.2013.865250
http://www.ncbi.nlm.nih.gov/pubmed/24410533
http://dx.doi.org/10.6575/jila.2016.89.01
http://dx.doi.org/10.1016/j.trf.2018.10.009
http://dx.doi.org/10.29750/tjthca.201109.0001
http://dx.doi.org/10.6454/hw.201006.0020
http://dx.doi.org/10.1016/j.techfore.2017.08.013
http://dx.doi.org/10.1016/j.addbeh.2019.106050
http://www.ncbi.nlm.nih.gov/pubmed/31522130
http://dx.doi.org/10.1016/j.techfore.2018.02.018
http://dx.doi.org/10.1016/j.ausmj.2020.04.001
http://dx.doi.org/10.6320/fjm.2006.10(1).02


Healthcare 2020, 8, 543 19 of 20

40. Sheeran, P.; Conner, M. Degree of reasoned action predicts increased intentional control and reduced habitual
control over health behaviors. Soc. Sci. Med. 2019, 228, 68–74. [CrossRef]

41. Köykkä, K.; Absetz, P.; Araújo-Soares, V.; Knittle, K.; Sniehotta, F.F.; Hankonen, N. Combining the reasoned
action approach and habit formation to reduce sitting time in classrooms: Outcome and process evaluation
of the Let’s Move It teacher intervention. J. Exp. Soc. Psychol. 2019, 81, 27–38. [CrossRef]

42. Huang, P.; Peng, W.-T.; Luo, B.-R. A survey and analysis of exercise among pregnant women conducted
using the Theory of Reasoned Action. J. Nurs. 2016, 63, 50–59. [CrossRef]

43. Lin, C.P.; Bhattacherjee, A. Extending technology usage models to interactive hedonic technologies:
A theoretical model and empirical test. Inf. Syst. J. 2010, 20, 163–181. [CrossRef]

44. Barling, J.; Loughlin, C.; Kelloway, E.K. Development and test of a model linking safety-specific
transformational leadership and occupational safety. J. Appl. Psychol. 2002, 87, 488–496. [CrossRef]
[PubMed]

45. Wang, E.S.-T.; Chu, Y.-H. Influence of Consumer’s Long-term Orientation and Safety Consciousness on
Intention to Repurchase Certified Functional Foods. J. Food Prod. Mark. 2020, 26, 247–261. [CrossRef]

46. Bhattacherjee, A. Understanding Information Systems Continuance: An Expectation-Confirmation Model.
MIS Q. 2001, 25, 351–370. [CrossRef]

47. Lim, S.; Kim, D.; Hur, Y.; Park, K. An Empirical Study of the Impacts of Perceived Security and Knowledge on
Continuous Intention to Use Mobile Fintech Payment Services. Int. J. Hum.-Comput. Interact. 2019, 35, 886–898.
[CrossRef]

48. Kwee-Meier, S.T.; Bützler, J.E.; Schlick, C. Development and validation of a technology acceptance model for
safety-enhancing, wearable locating systems. Behav. Inf. Technol. 2016, 35, 394–409. [CrossRef]

49. Klobas, J.E.; McGill, T.; Wang, X. How perceived security risk affects intention to use smart home devices:
A reasoned action explanation. Comput. Secur. 2019, 87. [CrossRef]

50. Lee, Y.-H.; Yang, C.-C.; Chen, T.-T. Barriers to incident-reporting behavior among nursing staff: A study
based on the theory of planned behavior. J. Manag. Organ. 2015, 22, 1–18. [CrossRef]

51. Davis, F.D. A Technology Acceptance Model for Empirically Testing New End-User Information Systems:
Theory and Results. Ph.D. Thesis, MIT Sloan School of Management, Cambridge, MA, USA, 1986.

52. Xu, X.-D.; He, D.-D. An empirical study on the influencing factors of the willingness to use library mobile
services—TAM based on information security perception and mobility. Library 2019, 293, 83–89. [CrossRef]

53. Lin, H.-C.; Chang, T.-Y.; Kuo, S.-H. Effects of social influence and system characteristics on traceable
agriculture product reuse intention of elderly people: Integrating trust and attitude using the Technology
Acceptance Model. J. Res. Educ. Sci. 2018, 63, 291–319. [CrossRef]

54. Oztekin, C.; Teksöz, G.; Pamuk, S.; Sahin, E.; Kilic, D.S. Gender perspective on the factors predicting recycling
behavior: Implications from the theory of planned behavior. Waste Manag. 2017, 62, 290–302. [CrossRef]
[PubMed]

55. Menéndez Álvarez-Dardet, S.; Lorence Lara, B.; Pérez-Padilla, J. Older adults and ICT adoption: Analysis
of the use and attitudes toward computers in elderly Spanish people. Comput. Hum. Behav. 2020, 110.
[CrossRef]

56. The Survey System. Available online: https://www.surveysystem.com/sscalc.htm (accessed on 22 June 2020).
57. Wu, M.-Y.; Lin, I.-C. A study of Taiwan universities’ intention and behavior to use library 2.0. Libr. Inf.

Sci. Res. 2011, 6, 139–180.
58. Chen, Y.-L.; Zheng, S.H. Digital learning and virtual community in adult education: A study of behavioral

intention in blended learning. J. Inf. Manag. 2010, 17, 177–196. [CrossRef]
59. Xu, J.; Huang, F.; Zhang, X.; Wang, S.; Li, C.; Li, Z.; He, Y. Sentiment analysis of social images via hierarchical

deep fusion of content and links. Appl. Soft Comput. 2019, 80, 387–399. [CrossRef]
60. Chang, H.-L.; Shen, Y.-C. People’s intention to walk-A case study for Taipei citizens. J. Chin. Inst. Transp.

2005, 17, 233–260. [CrossRef]
61. Lai, S.-F. An acceptance and satisfaction study on public bike system—A case study on Taipei U-bike system.

J. Chin. Inst. Transp. 2012, 24, 379–405. [CrossRef]
62. Qiang, Z.; Xiang, -K.L. Empirical study of relationships among perceived service quality, user satisfaction

and behavioral intentions among fitness club members. J. Wuhan Inst. Phys. Educ. 2011, 45, 45–51.
63. Chuang, L.-H.; Hwang, Y.-S. An empirical study on happiness of indigenous people in Taiwan: Implications for

indigenous social policy and social work. NTU Soc. Work Rev. 2019, 39, 105–151. [CrossRef]

http://dx.doi.org/10.1016/j.socscimed.2019.03.015
http://dx.doi.org/10.1016/j.jesp.2018.08.004
http://dx.doi.org/10.6224/jn.63.4.50
http://dx.doi.org/10.1111/j.1365-2575.2007.00265.x
http://dx.doi.org/10.1037/0021-9010.87.3.488
http://www.ncbi.nlm.nih.gov/pubmed/12090606
http://dx.doi.org/10.1080/10454446.2020.1757554
http://dx.doi.org/10.2307/3250921
http://dx.doi.org/10.1080/10447318.2018.1507132
http://dx.doi.org/10.1080/0144929X.2016.1141986
http://dx.doi.org/10.1016/j.cose.2019.101571
http://dx.doi.org/10.1017/jmo.2015.8
http://dx.doi.org/10.3969/j.issn.1002-1558.2019.02.013
http://dx.doi.org/10.6209/jories.201809_63(3).0010
http://dx.doi.org/10.1016/j.wasman.2016.12.036
http://www.ncbi.nlm.nih.gov/pubmed/28223075
http://dx.doi.org/10.1016/j.chb.2020.106377
https://www.surveysystem.com/sscalc.htm
http://dx.doi.org/10.6382/jim.201001.0177
http://dx.doi.org/10.1016/j.asoc.2019.04.010
http://dx.doi.org/10.6383/jcit.200509.0233
http://dx.doi.org/10.6383/jcit.201209.0379
http://dx.doi.org/10.6171/ntuswr.201906_(39).0003


Healthcare 2020, 8, 543 20 of 20

64. Tseng, C.-H.; Hung, P.-H.; Lin, I.-H. The development of a literacy-based technology application scale. Int. J.
Digit. Learning Technol. 2011, 3, 81–98.

65. Hsu, L.-L.; Hsu, T.-H.; Tang, J.-W.; Liang, C.-Y. An empirical study of user’s experiential value impact user’s
continuance intention in blog context. J. Inf. Manag. 2010, 17, 89–117. [CrossRef]

66. Yang, H.; Yu, J.; Zo, H.; Choi, M. User acceptance of wearable devices: An extended perspective of perceived
value. Telemat. Inform. 2016, 33, 256–269. [CrossRef]

67. Lee, S.-H.; Goo, Y.-J. Exploring the factors in outbound gift purchase behavior. J. Leis. Res. 2019, 25, 197–224.
[CrossRef]

68. Chen, K.-Y.; Chen, P.-Y.; Dai, Y.-D.; Wu, L.-Y. Perceived quality, perceived value, and behavior intention from
the perspective of transaction cost. NTU Manag. Rev. 2016, 27, 191–224. [CrossRef]

69. Chang, C.-T.; Su, P.-C.; Ho, H.-P.; Su, P.-S. Extending the TAM for the voice message board interactive
function of website. J. e-Business 2009, 11, 469–487. [CrossRef]

70. Carayon, P.; Kianfar, S.; Li, Y.; Xie, A.; Alyousef, B.; Wooldridge, A. A systematic review of mixed methods
research on human factors and ergonomics in health care. Appl. Ergon. 2015, 51, 291–321. [CrossRef]

71. Stefanini, A.; Aloini, D.; Gloor, P. Silence is golden: The role of team coordination in health operations. Int. J.
Oper. Prod. Manag. 2020. [CrossRef]

72. Stefanini, A.; Aloini, D.; Gloor, P.; Pochiero, F. Patient satisfaction in emergency department:
Unveiling complex interactions by wearable sensors. J. Bus. Res. 2020. [CrossRef]

73. Anderson, J.C.; Gerbing, D.W. Structural equation modeling in practice: A review and recommended
two-step approach. Psychol. Bull. 1988, 103. [CrossRef]

74. Kline, R.B. Principles and Practice of Structural Equation Modeling; Guilford Publications: New York, NY,
USA, 2015.

75. Chin, W.W. Commentary: Issues and Opinion on Structural Equation Modeling. MIS Q. 1998, 22, 7–16.
76. Hooper, D.; Coughlan, J.; Mullen, M. Structural equation modelling: Guidelines for determining model fit.

Electron. J. Bus. Res. Methods 2008, 6, 53–60.
77. Fornell, C.; Larcker, D.F. Evaluating structural equation models with unobservable variables and measurement

error. J. Mark. Res. 1981, 18, 39–50. [CrossRef]
78. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E.; Tatham, R.L. Multivariate Data Analysis, 5th ed.; Prentice hall

Upper Saddle River: Jersey City, NJ, USA, 1998.
79. Nunnally, J.C. Psychometric Theory 3E; Tata McGraw-hill Education: New York, NY, USA, 1994.
80. Schumacker, R.E.; Lomax, R.G. A Beginner’s Guide to Structural Equation Modeling, 3rd ed.; Routledge Taylor

& Francis Group: New York, NY, USA, 2010.
81. Jackson, D.L.; Gillaspy, J.A., Jr.; Purc-Stephenson, R. Reporting practices in confirmatory factor analysis:

An overview and some recommendations. Psychol. Methods 2009, 14, 6–23. [CrossRef] [PubMed]
82. Bollen, K.A.; Stine, R.A. Bootstrapping goodness-of-fit measures in structural equation models.

Sociol. Methods Res. 1992, 21, 205–229. [CrossRef]
83. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria

versus new alternatives. Struct. Equ. Modeling Multidiscip. J. 1999, 6, 1–55. [CrossRef]
84. Grimes, M.; Marquardson, J. Quality matters: Evoking subjective norms and coping appraisals by system

design to increase security intentions. Decis. Support. Syst. 2019, 119, 23–34. [CrossRef]
85. Hamidi, H.; Chavoshi, A. Analysis of the essential factors for the adoption of mobile learning in higher

education: A case study of students of the University of Technology. Telemat. Inform. 2018, 35, 1053–1070.
[CrossRef]

86. Ministry of Health and Welfare. National Ten-Year Long-Term Care Plan 2.0; Ministry of Health and Welfare:
Taipei, Taiwan, 2016.

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.6382/jim.201010.0089
http://dx.doi.org/10.1016/j.tele.2015.08.007
http://dx.doi.org/10.6267/jtls.201908_25(2).0003
http://dx.doi.org/10.6226/ntumr.2016.mar.c102-019
http://dx.doi.org/10.6188/jeb.2009.11(3).01
http://dx.doi.org/10.1016/j.apergo.2015.06.001
http://dx.doi.org/10.1108/IJOPM-12-2019-0792
http://dx.doi.org/10.1016/j.jbusres.2019.12.038
http://dx.doi.org/10.1037/0033-2909.103.3.411
http://dx.doi.org/10.1177/002224378101800104
http://dx.doi.org/10.1037/a0014694
http://www.ncbi.nlm.nih.gov/pubmed/19271845
http://dx.doi.org/10.1177/0049124192021002004
http://dx.doi.org/10.1080/10705519909540118
http://dx.doi.org/10.1016/j.dss.2019.02.010
http://dx.doi.org/10.1016/j.tele.2017.09.016
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background and Hypotheses Development 
	Middle-Aged and Elderly People 
	Design and Development of Walking Aids 
	Social Image 
	Theory of Reasoned Action 
	Safety 
	Usefulness 
	Mediation Effect 

	Materials and Methods 
	Data Collection 
	Measurement Instrument 
	Data Analysis 

	Results 
	Descriptive Statistical Analysis 
	Frequency Distribution 
	Item Statistical Analysis 

	Measurement Model Verification 
	Convergent Validity 
	Discriminant Validity 

	Structural Equation Model 
	Structural Model Analysis 
	Path Analysis 
	Mediation Effect Analysis 


	Discussion 
	The Influence of Social Image on the Attitude toward Using Walking Aids 
	The Influence of Attitude and Subjective Norms on the Behavioral Intention of Walking Aids 
	The Impact of Safety and Usefulness on the Behavioral Intention of Using Walking Aids 
	Social Image Influences Behavioral Intention through Attitude toward Usage 

	Conclusions 
	References

