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Abstract: The rapid development of population aging has brought many problems to human society, and the health of the
elderly has become a focus of social concern. As an important tool to support the health of the elderly, telemedicine service
systems are significance to the realization of active aging. This study aims to explore a telemedicine service system for the elderly
that adapts to the needs of active aging, to solve the obstacles that the elderly encounter when accessing medical services, and to
provide more convenient, efficient and personalized medical services for the elderly. A mixed research method was used,
including a literature review, questionnaires and qualitative interviews. First, a literature review is conducted to understand the
concept of active aging and the current status of telemedicine services. Secondly, the opinions, expectations and needs of the
elderly and their families on telemedicine services were collected through qualitative interviews and questionnaires. Thirdly,
based on the collected information, integrate user behavior data, build a user experience journey map and user role model, and
propose design opportunities. Finally, taking into account the physiological, psychological and social needs of the elderly, a
telemedicine service system for the elderly was designed, and user testing and feedback were conducted to verify the feasibility
and effectiveness of the system. The study found that the elderly have a high acceptance of telemedicine services and can meet
their basic medical needs, but they also have concerns about technology use, privacy protection and service quality.
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1. Introducti 2. How to design a comprehensive and easy-to-use
- Introduction telemedicine service system for the elderly?

As the aging of the global population accelerates, the 3. How to evaluate the effectiveness of telemedicine
proportion of the elderly population continues to increase, systems for the elderly?
which brings unprecedented challenges to the social economy,

health care system, and family structure. According to the 2. Literature Review

United Nations,. by 2050, the. global eldeﬂy population aged Active aging not only focuses on the physical health of the
60 and above will reach 2.1 billion, accounting for 22% of the elderly, but also includes aspects such as mental health, social
total population [1]. Due to the gradual deterioration of participation and economic security. The World Health
phygiological functions, th.e elderly have s.tfonger demand for Organization (WHO) defines active aging as optimizing
medical .and hea}th services. The tr'adltlonaI. face-to-face opportunities for health, participation and safety, ensuring
consultation medical service model is not friendly to the that all people continue to improve their quality of life as they
elderly who live in remote areas or have limited mobility. The age [5]. Many countries have taken a series of measures to
existing telemedicine system does not take into account the promote active aging for the elderly, such as improving the

preferences and characteristics of the elderly [2]. living environment of the elderly, providing lifelong learning

Active aging emphasizes that the elderly continue to opportunities, and encouraging the elderly to participate in
participate in social, economic and cultural activities, fully social activities [6].

realize their potential, and achieve the goals of health, safety

! ntal, ! The telemedicine service system can provide a variety of
and social participation [3]. Telemedicine uses modern

services such as online consultation, remote diagnosis,

infomation technology to provide conyepient medical disease assessment, health management, and drug delivery,
services to the elderly remotely. Telemedicine has shown which greatly facilitates patients' medical treatment. As a
great potential in improving the quality of medical services, special user group, the elderly have unique and diverse needs
reducmg medlgal COStS; reducing travel barriers, and for telemedicine service systems. On the one hand, due to
expanding medical service coverage. It has become an their different health status, educational background,
alternative to face-to-face medical visits, effectively reducing economic status, family structure, living environment, life
absentee visits [4]. This study aims to design a telemedicine experience and other factors, their demand for medical
service system for the elderly based on their preferences and services is different. On the other hand, due to the decline in

characteristics to promote active aging and improve their
quality of life and health..Rese.arch questions include: may suffer from a variety of chronic diseases. Compared with

1. Wh.a‘F are the user pain points and needs of the elderly for young people, they pay more attention to the practicality,
telemedicine service systems? functionality and accuracy of the medical system [7]. In

physical functions, memory and cognition of the elderly, they
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addition, the elderly may face obstacles such as operational
difficulties and concerns about privacy and security when
using telemedicine service systems [8]. Therefore, when
designing telemedicine service systems, these needs and
barriers of the elderly need to be fully considered to improve
the usability and acceptance of the system. Existing research
has proposed a variety of design principles and evaluation
methods for telemedicine service systems. Design principles
usually include user-centered design, ease of use, accessibility,
confidentiality, security, etc. [9]. Evaluation methods mainly
include user usability testing and user experience evaluation.
The existing system still has deficiencies in design, such as
complex operating interfaces, lack of telemedicine operation
training for the elderly, lack of attention to health education
and psychological support functions for the elderly, and
insufficient security and privacy protection measures to
satisfy the needs of the elderly. etc.

3. Research Design

This study adopts the service design concept, focuses on
improving user satisfaction and user experience, and designs
and evaluates telemedicine service systems through an
iterative approach [10]. A mixed qualitative and quantitative
research method was used to collect the opinions and
preferences of the elderly through questionnaires and in-depth
interviews, as well as their needs for system functions,
operating interfaces, information content, etc., as well as the
problems and challenges encountered during the operation
process. Quantitative analysis is mainly used to evaluate the
basic situation, influencing factors and the feasibility and
effectiveness of system design for the elderly to use
telemedicine. Qualitative analysis is used to deeply explore
the user needs and design opportunities of the elderly.

This study surveyed a total of 65 users, and 46.15% had not
heard about it but were willing to try it. 41% of users who
have learned about telemedicine have used telemedicine.
During the survey on the telemedicine service needs of the

Basic information

Name: Grandpa Li

Age: 68 years old

Gender: Male

Living situation: Living alone

Education level: high school

Health status: Suffering from high blood
pressure and mild diabetes

Technical proficiency

Have a certain understanding of the basic operations of smartphones and
computers, but are not familiar with complex technical operations.
Prefer simple interfaces and intuitive guidance.

G S e (L S
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Independence: Hope to maintain independence in life and do not want to
disturb family members frequently.

Health awareness: Concerned about health issues and willing to take preven-
tive measures.

Willingness to learn: There is a certain willingness to learn new technologies,
but it requires patience and encouragement.

Social characteristics

Social networking: Keep in touch with neighbors and friends, but do less
socializing.

Family support: Children are busy at work and cannot go home often, but
support will be provided by phone.

elderly, it was found that the service demand for registration,
finding a doctor, online consultation, and health encyclopedia
exceeded 50%. In terms of the response speed of online
consultation services, 30.77% of users believed that they
would receive an immediate reply, 46.15% of users believed
that they would receive a response within 5-10 minutes, and
23.08% of users received a reply within half an hour. Most
users believe that the advantages of online consultation
services include saving time and transportation costs, being
convenient and fast, and providing diversified medical
resources. However, there are also problems such as the
inability to conduct physical examinations, delayed responses
from doctors, and information security issues. 61.54% of
users are relatively satisfied with the professional level of
online doctors, and 15.38% of users are very satisfied. In
terms of preferences and needs for the interface design of
telemedicine APPs, easy-to-operate layout, clear interface,
voice interaction function, large fonts and easy adjustment are
the functional preferences expected by the elderly. Health
monitoring and guidance, medication reminders, exercise
guidance, personal health data recording and analysis are
important needs for telemedicine services.

In order to better understand user needs, in-depth
interviews were conducted with typical elderly telemedicine
users, to gain an in-depth understanding of the multi-
dimensional characteristics of the target group, and to
construct a user role model and user experience map. When
describing user roles, we mainly focus on basic information,
behavioral models, psychological motivations, usage
scenarios, user pain points, etc. The user role model helps
designers understand the diverse needs of users more deeply
and provides design guidance for telemedicine interface
designers for the elderly [11], as shown in Figure 1. Dismantle
the main stages and key behaviors of users using telemedicine
services, analyze user touch points, emotional curves, user
needs, and design opportunities, and construct a user
experience journey map of telemedicine for the elderly, as
shown in Figure 2.

Usage scenarios

Daily monitoring: Regularly monitor blood pressure and blood sugar through the system
and record health data.

Emergency help: If you feel unwell, you can quickly contact a doctor or emergency services
through the system.

Health consultation: Get advice on healthy eating, exercise, etc. through the system

Pain points

There are too many categories of medical treatment on the APP, and T don’t know which
clinic I need to go to;

The APP operation is too complicated and cannot accurately and quickly complete appoint-
ments and consultations;

The doctor is slow to reply and has a bad attitude.

Demand for telemedicine services

User Interface: Design a simple and intuitive user interface to avoid complex navigation.
Voice interaction: Integrated voice recognition function makes it convenient for the elderly
to operate through voice.

Function: Quickly and effectively guide patients to complete their medical consultation;
simplify the operation process; prompt the doctor to reply information or specify how long
the doctor needs to reply within; supervision and feedback

Personalized recommendations: Provide personalized health advice based on the user’s
health status.

Privacy settings: Provide easy-to-understand privacy settings options to ensure user infor-
mation security.

Anticipated challenges

Technology Acceptance: It may take time to adapt to new technologies, and ongoing
support and training will need to be provided.

Information security: There are concerns about the security of personal information and the
security of the system needs to be ensured.

Fig 1. The elderly telemedicine persona for the elderly
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Fig 2. User experience journey map

4. Design of Telemedicine System for
the Elderly

4.1. System Architecture Design

Design the information architecture for usability from three
aspects: user environment, process and operation, and
modularize and cluster functions [12]. Adopting a modular
design method, the main modules of the system include user
management, online consultation, appointment registration,
health management, emergency help, and data analysis. The
user management module is responsible for the user's basic
personal information and registration and login. The online
consultation = module  provides  consultation  and
communication services with doctors, allowing users to

Doctors, diseases, medicines,

popular science, etc Search

Consultation navigation,
according to symptoms, by

department, by hospital Find a doctor

Quick consultation

Deliver medicine to your door

Medication reminders
Home care

- Home page

Online and offline  Appointment registration

Pictures, texts, videos, phone

calls Emergency

Physical examination
appointment

Elderly

my doctor

disease
examine | -~ Popular science
weat | | discovery

communicate with doctors through text, voice or video to
obtain health advice and disease management guidance. The
appointment registration module allows users to make an
appointment for a doctor’s remote diagnosis and treatment
service. The health management module helps users monitor
their health status and formulate personalized health plans by
collecting data on users' living habits, diet, and physiological
indicators. The emergency help module provides users with
rapid response services in emergency situations and quickly
contacts doctors to obtain emergency rescue services. The
data analysis module is responsible for collecting and
analyzing users' health data to provide doctors with reference
basis and decision-making support. The information
architecture design is shown in Figure 3.

Medical records
Reservation person
information
Personal information
o my account

my doctor

emergency contact
My consultation

My Order | my prescription

medicine order

mine -

Tools and Services

telemedicine

Health consultant Smart assistant

Health plan

health record

Function, Nutrition, Disecases,

Health assessment  Risks

Fig 3. Telemedicine information architecture design for the elderly

4.2. User Interface Design

User interface design affects the user's visual sense and
experience. A simple and clear layout and intuitive operation
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process are adopted to reduce the difficulty for the elderly to
use the system, so that users can easily find the functions they
need. At the same time, information should be easy to read
and understand, and font size, color contrast, and icon design



should all take into account the vision and cognitive
characteristics of older adults. Finally, the system should
provide an intelligent voice assistant to facilitate voice input

Chen Guosheng
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and output, making it convenient for elderly people with poor
vision or difficulty in operation. The user interface design is
shown in Figure 4.
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Fig 4. Visual design of telemedicine interface for the elderly

4.3. Usability Testing

User testing mainly uses one-on-one user testing and group
discussion methods to understand the specific problems and
needs they encounter when using the system, as well as the
user's overall satisfaction with the system and improvement
suggestions, and record the user’s interactive behavior,
operating errors and feedback to evaluate system usability and
user satisfaction. After the user test is completed, users need
to fill in the system usability scale (SUS). The SUS scale is
mainly divided into 10 questions. The odd-numbered items
are 5 positive questions and the even-numbered items are 5
negative questions, reflecting the user’s subjective
satisfaction [13]. Test results show that most users believe that
the system’s interface is simple and clear, and the operation
process is intuitive and smooth, which can meet their medical
consultation and health management needs. However, some
users also put forward some suggestions for improvement,
such as adding more health education content, optimizing
voice input functions, improving the system’s response speed,
providing more comprehensive disease management
guidance, strengthening system security and privacy
protection measures, etc.

5. Conclusion

This study successfully designed and evaluated a
telemedicine service system suitable for the elderly, providing
a new perspective and method for the design of telemedicine
service systems from the perspective of active aging. The
system was designed with the specific needs and preferences
of older adults in mind and received positive feedback during
user testing. Research shows that telemedicine service
systems can provide convenient medical services for the
elderly and meet their health service needs. The survey found
that nearly half of the elderly have not used telemedicine
services. Therefore, it is necessary to strengthen the publicity,
promotion and training of telemedicine to improve the
accessibility and efficiency of medical services and promote
active aging of the elderly. The study also has some
limitations, such as a small sample size. Due to time and
resource constraints, the system has not yet been tested and
evaluated by long-term users, so it is impossible to understand
the actual application performance and effect of the system.
Future research can innovate medical service models, carry

47

out interdisciplinary cooperation with healthcare practitioners,
technology developers, policymakers and elderly user groups,
and combine artificial intelligence technology to provide
more intelligent and accurate telemedicine services. At the
same time, we need to pay attention to the mental health and
social participation of the elderly, explore the economic
feasibility and policy support of telemedicine service systems,
explore how to reduce costs and improve efficiency, and
obtain broad support from the government and society.
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