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Abstract

As life expectancy extends, the prevalence of dementia, particularly Alzheimer’s disease
(AD), has risen significantly. This demographic shift has resulted in a growing population
of AD patients who require varying levels of long-term care, placing substantial physical,
emotional, and financial burdens on their family caregivers. Caregivers often face heightened
risks of psychological distress, including anxiety, depression, and burnout. Understanding
their mental health status and implementing effective interventions are critical to sustaining
both caregiver well-being and the quality of care provided to patients.

Objective: This study aims to assess the psychological conditions of family caregivers of
AD patients in urban Chinese communities; to evaluate the feasibility and effectiveness
of a chatbot-based psychological intervention model; and to propose a dual-track support
system integrating Al tools with human counseling to optimize mental health support for
caregivers.

Methods: Through tencent questionnaires, online test of SCL - 90 scales, 60 older people
from Luoyang three communities were selected.

Results: Chatbot-based psychological interventions offer benefits in cost-effectiveness
and accessibility, yet they also present limitations. Elderly caregivers may face usability
challenges with mini-programs, and there are potential ethical concerns regarding the
protection of users’ data privacy.

Conclusion: This study demonstrates that an Al-assisted WeChat mini-program (e.g., NLP,
personalized recommendations) combined with targeted human support (e.g., counseling,
crisis intervention) creates an effective dual-track model for dementia caregivers—
enhancing accessibility while ensuring emotional reliability. While Al improves efficiency
in resource-scarce contexts, it must complement (not replace) human care to build a truly
sustainable mental health support system.
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Introduction

Worldwide, the prevalence of Alzheimer’s disease (AD) is 4% to
7% in people over 65 years of age, and the incidence doubles with
each additional 5 years of age, reaching 30% to 40% in people over
85 years of age.! There are about 17 million AD and other dementia
patients in China, accounting for nearly 30% of the total number of
patients in the world, of which the incidence of AD in people over
60 years old is more than 5%, and that in people over 85 years old is
30%.? The prevalence of AD in northern China (4.2%) is higher than
that in southern China (2.8%), and the undiagnosed rate in rural China
is as high as 90%, which is significantly higher than 60% in developed
countries.® At present, there are insufficient professional nursing
institutions in China, and family caregivers (especially women)
face both physical and mental pressure.! As a result, the Outline of
the Healthy China 2030 Plan is the top-level design document for
China’s health undertakings and provides guidelines for actions to
comprehensively improve the national health level. Among them,
the policy measures in the areas of mental health and aging health
provide the policy basis and development direction for the mental
health support of Alzheimer’s patients and their families.*

Zhou et al. propose that traditional dialogue generation models
tend to generate generic but emotionally neutral responses (such as
“I don’t know” and “OK”) and lack emotional expressiveness. They
explored how to make machine-generated conversations fit into
specific emotional categories (such as happy, sad, angry, etc.) while
maintaining semantic plait.’ This makes Al responses better in terms
of emotional consistency and content richness. In this situation, this
study aims to further explore the advantages and operability of Al
technology in the psychological intervention of family caregivers
for Alzheimer’s patients compared with traditional intervention
techniques.

Methods

Al technology has penetrated into every aspect of our lives, and
combining Al with network consultation will be of great significance
and value in maintaining people’s mental health.

Study design and participants

This paper conducted a field survey on 3 communities in this
city with a majority of 60-year-old elderly population, and recruited
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research subjects on site. The inclusion criteria were as follows:
Firstly, elderly dementia patients in need of care at home; Secondly,
the caregiver has taken care of the Alzheimer’s patient for more than
1 year, and the caregiver has physical and psychological discomfort;
Thirdly, the caregiver is >18 years old and has good expressive ability;
Lastly, informed consent of the caregivers and voluntary participation
in this study.

Through the initial screening of community staff, in line with the
principle of voluntary, all eligible residents can scan the WeChat QR

Technical route
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code on the spot and fill in the Tencent questionnaire on their mobile
phones. A total of 85 questionnaires were received, and 5 invalid
questionnaires were removed. The remaining 80 eligible subjects
were required to conduct the SCL-90 scale test in the second stage.
71 questionnaires were recovered, 11 invalid questionnaires were
removed, and 60 valid questionnaires were left. In short, 60 caregivers
with significant psychological symptoms (depression, anxiety, etc.)
were screened (Figure 1).

Research on psychological intervention strategies of family members of senile dementia
patients based on Al technology
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Figure | Technology roadmap of the study.

The research object protection

This study involves the participation of home caregivers of
Alzheimer’s patients, so the corresponding subject protection
principles and procedures will be strictly implemented. This study was
reviewed and approved by the Ethics Committee of Luoyang Institute
of Technology. Participants in the study were entirely voluntary, and
informed consent, written or oral, was obtained prior to the start of
the survey.

Survey method
WeChat work group

The author has established a WeChat working group as a platform
for daily communication between the author and the research objects

as well as between the research objects. The group consisted of 70
participants, including 60 subjects, 5 community workers, 4 teachers
of applied psychology and the author (a registered psychologist and a
second-level psychological consultant in the Clinical and Counseling
Psychology registration System of the Chinese Psychological
Society). The author and five community workers were set as group
owners and jointly responsible for the management of the research
objects.

Questionnaire survey method

A self-designed Tencent questionnaire was used to understand
the basic information of the subjects, including name, gender, age,
family situation, years of care, and whether they have chronic diseases
(Tables 1-2).
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Table | Basic information of the research objects (Tencent questionnaire)

Variable Level Number Percentage
Male 12 20%
Gender
Female 48 80%
A Below fifty years old 9 15%
e
& Between fifty and sixty years old 51 85%
Married 45 75%
Marital status
Divorce/widowhood 15 25%
. High school and below 44 73.3%
Educational background
Bachelor Degree or above 16 26.7%
Son 8 13.3%
Daughter 40 66.7%
The relationship between caregiver and patient 20%
Others 12
Between one year and three years 10 16.6%
Between three years and five years 22 36.7%
Total years of caring for patients Between five years and ten years 16 26.7%
Over ten years 12 20%
Below 40 hours 21 35%
Weekly nursing time
Over 40 hours 39 65%
Yes 28 46.7%
Whether the caregiver is retired
no 32 53.3%
Draw a pension 41 68.3%
Child allowance 5 8.3%
The financial source of the patients Government relief | 1.7%
Pension insurance 13 21.7%
Between one and three diseases 22 36.7%
There are several types of caregivers
More than 3 chronic diseases 38 63.3%
No special opinion 22 36.7%
There was no special view on senile dementia
Ashamed of his illness, reluctant to speak out 38 63.3%
Table 2 The emotional state of the subjects
Item Number Anxiety X2 P
Gender male 2 36.7% 0.015
o 5.49
fernale 38 63.3%
The time for anxiety ~ morning 5 8.3%
12 20%
noon 15 25%
19.32 0.001
afternoon
28 46.7%
night
N 15 25%
Symptoms of somatization no
8.56 0.001
45 75%

yes

Citation: Yang H.Al-based psychological support for family caregivers of dementia patients:VWeChat mini program-enhanced intervention study. Nurse Care
Open Acces J. 2026;12(1):27-33. DOI: 10.15406/nc0aj.2026.12.00336


https://doi.org/10.15406/ncoaj.2026.12.00336

Al-based psychological support for family caregivers of dementia patients: WeChat mini program-

enhanced intervention study

Table 2 Continued.....
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14
Coping strategies for anxiety 23.3%
Don't worry about it.You'll get better. 12 20%
Confide in a friend 4 6.7%
3.3%
18 30%
confide in one's relatives 14.31 0.032
get professional help
10 16.7%

movement

other

Based on the initial screening of the SCL-90 scale, those with
scores exceeding 2 points in the depression factor and anxiety factor
were identified. Further tests using the SDS and SAS scales, as well
as clinical psychological interviews conducted by a psychological
assessment team led by the author, finally determined the individuals
with depression and anxiety.

In this study (Table 2), 60 subjects all had different levels of
anxiety, of which 16.7% (10 people) were mildly anxious; 80% (48

Al-Based Psychological Support
How Wechat mini program is deployed

Entry page

people) had moderate anxiety, 3.3% (2 people) had severe anxiety.
46.7% of the study participants had anxiety throughout the day, and
75% had somatization symptoms. In terms of coping with anxiety, 30
percent of the study participants chose exercise and 23.3 percent chose
to let it go. There were significant differences in the time of anxiety
and the detection rate of somatic symptoms (P < 0.01) (Figures 1-2).
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Figure 2 System architecture.
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Firstly, we should consider technology platform selection. WeChat
mini program will be recommended. This is because in line with
Chinese user habits, no additional installation, support voice/text
interaction. We build NLP module based on Tencent Cloud API,
and use Python/Django to process dialogue logic at the back end.
User data is encrypted and stored in accordance with the Personal
Information Protection Law. Secondly, we also use Standalone App
alternatively, which is suitable for deep interventions, for instance, in
combination with sensor data, but the threshold for older users needs
to be addressed.

The first time when a person uses WeChat mini program, he will
fill out his basic information such as name, age, gender, educational
background and current emotional state. The person can choose
the goals of using WeChat mini program, such as improving mood,
reducing anxiety, and improving sleep quality. WeChat mini program
is designed to provide users with emotional support and mental health
management through cognitive behavioral therapy (CBT) and other
psychotherapy techniques. WeChat mini program is not a replacement
for professional psychotherapy, but it can be used as an adjunct to help
users who needs to better manage their emotions (Figure 2).

Inclusion criteria of the survey subjects in this study

OHome nurses of clinically diagnosed Alzheimer’s patients in
hospitals; @Age 60 and above; ®@Have mild to moderate anxiety
with or without mild to moderate depression, willing to accept Al
psychological intervention and sign informed consent. In this study,
40 eligible family caregivers were selected based on the above criteria.

The overall goal is to design and preliminarily evaluate a
computerized intervention plan for remote psychological and
behavioral intervention of family caregivers for senile dementia
patients, so as to reduce the psychological burden of family caregivers,
improve their emotions, improve their quality of life, so as to save
health resources, human costs, and reduce the burden of disease.

Home care workers facing the difficulties when using WeChat
mini program

Home care workers over the age of 60 may face the following
difficulties when using electronic products such as WeChat mini
program: Firstly, barriers to technology use. Poor operation: Of the
60 home care workers in this study, 55 (92%) had difficulty operating
smartphones or the APP. Older caregivers may have difficulty quickly
mastering the use of new technologies due to reducing hand flexibility,
vision problems and poor health condition.
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Operation training

In order to help family caregivers of Alzheimer’s patients
familiarize themselves with the operation process of WeChat mini
program, the entire staff of this study carried out a short and easy
to understand video tutorial on WeChat group to show how to use
it. Secondly, the staff also produced an illustrated operation manual,
which is convenient for the nursing staff to consult at any time.

After two weeks of repeated training, 50 of the 60 home care
workers mastered the way to operate WeChat mini program. Among
the 10 unmastered persons, 4 were males and 6 were females, aged
between 67 and 74 years. For these 10 elderly people, the staff carried
out point-to-point teaching services and gave step-by-step guidance
to help them master the basic operation process of WeChat mini
program. After a month of on-site teaching, the above 10 home care
workers finally passed the operational assessment.

Some problems encountered during the intervention process

Firstly, the psychological and behavioral intervention of family
caregivers needs to be more targeted. Because each family caregiver’s
psychological problems are different, their age, physical condition,
cognitive level and other factors are also different, so psychological
education should be different from person to person, otherwise it is
difficult to achieve the ideal intervention effect.

In addition, the way of psychological and behavioral intervention
of family caregivers needs innovation. We can use the existing
technical means, such as artificial intelligence technology, to adopt
different intervention ways for different family caregivers by using a
combination of ways. For example, subjects with low education level
use the telephone for intervention, while those who are relatively
young or use smart phones can use WeChat and WeChat mini program
in a two-pronged way to maximize the intervention effect.

Results

Comparison of intervention between experimental
group and control group

In this study, the experimental subjects were divided into two
groups. The first group was the experimental group that provided Al
psychological intervention using WeChat mini program; the other
group was a control group that provided regular health lectures. Both
groups had 30 participants (Table 3).

Table 3 Comparison of intervention effect between Al intervention group and control group (SCL-90 scale)

Variable Al intervention group (n=30) Control group (n=30) Statistical test (p-value)  Cohen’s d
SCL-90 total score (pretest) 2103 £255 208.6+ 23.8 0.784

SCL-90 total score (after test) 158.1 + 184 192.5 + 22,6 <0.001 1.45
Depression factor (reduced %) 28% | 10% | 0.003 0.92
Anxiety factor (reduced %) 25% | 8% | 0.005 0.87
Interpersonal sensitivity (reduced %) 20% | 5% | 0.012 0.68
Somatization (reduced %) 15% | 3% | 0.056 0.42
customer satisfaction (-5 points) 42+08 3007 <0.001 1.12

Clearly, the Al group had significant improvement in total score,
depression, anxiety and interpersonal sensitivity (p < 0.05), and the
improvement margin of somatization was significant. Effect size
showed that Al intervention had a greater impact on mental health
(d > 0.8). In terms of user acceptance, the Al group was significantly
more satisfied (4.3 vs. 3.1).

Post-intervention focus group interviews

After the intervention, the team members conducted interviews
with the Al group 10 subjects. Ms. Li said, “I realized how stressed
I was when Al reminded me to do breathing exercises.” Mr. Wang
believes that it is good for him to use the fragmented time every day
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to relieve stress. Ms. Zhao said, “Watching my mother not recognize
me was like experiencing a slow death every day. Fortunately, I got
chances to talk to Al, and my emotions were much calmer.”Mr.
Zhang believes that the support group recommended by Al has given
him support and encouragement. Ms. Liu said, “Al recognised me at
2am saying ‘I can’t make it’ and immediately played the recording of
my daughter’s birthday - this design saved me.”

In addition to the above family caregivers’ praise for Al
intervention, others put forward different views. Ms. Wei thinks that
the peer matching accuracy needs to be improved. Mr. Yang thinks
that he has difficulties in using the small program, and hopes to further
simplify the program so that it is easy to operate. Ms. Ren said, “My
Mandarin wasn’t good and the robot didn’t understand the dialect.”
Both Mr. Dong and Ms. Chen worried that his chat records would
be leaked.

Obviously, compared with traditional psychological intervention,
Al psychological intervention has significant advantages in terms of
intervention cost and convenience, but it also has shortcomings, such
as certain obstacles in the use of small programs by elderly caregivers,
and certain ethical risks in the protection of user data privacy.

Discussion

China’s traditional
challenges

family care model is facing

Since ancient times, China has had the traditional culture of “all
kinds of kindness and filial piety first”, which is influenced by the
Confucian thought of benevolence, righteousness, loyalty, filial piety
and morality. This traditional custom of respecting the elderly is
protected by Chinese law.® However, Chinese traditional family care
model is facing challenges.’

Family ties and burden on home caregivers

All family caregivers are under varying degrees of psychological
load, but in the nursing group, wives are often under great mental
pressure, followed by husbands, daughters, sons and daughters-in-
law.® Adult daughters also bear the responsibility of supporting the
elderly. If their mother lives alone, the daughter is unemployed at
home or the place where the daughter lives is close to the mother, then
it is natural for the daughter to take care of the aged mother.’

In this study, 48 people were women (80%), and their role play
were daughters, daughters-in-law, wives, respectively. In order to
fulfill their filial piety, they pay their energy, physical strength, love,
and sense of responsibility to balance the contradictions and conflicts
between filial piety and social roles. Once they cannot cope with
the situation, they may have both physical and mental symptoms,
including emotional burden, guilt and grief, social isolation, and
health deterioration.

WeChat mini-programs enabling the fragmented time
of family caregivers to be effectively utilized

Family caregivers are busy with caring their loved ones every
day. When they felt upset, depressed and anxious, they did not have
a block of time to seek counseling. However, the mini-program APP
has effectively solved their time conflicts, enabling them to make full
use of fragmented time.
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Education and empowerment as well as psychological
support system

Step educational content is designed to help home caregivers
understand the developmental stages of their patients’ symptoms,
from mild memory loss, to repeated questions, to urinary and bowel
incontinence. When patients repeatedly ask for time, interpret it
as “short-term memory loss due to hippocampal damage,” not
“finding fault.” Through this training, it can help family caregivers
understand that problem behavior is a manifestation of illness, not a
deliberate confrontation. Next follows communication skills training.
It is necessary to establish a chain of disease cognition, emotional
regulation and behavioral response.

There is an Al crisis warning system in the WeChat mini program,
which establishes a comprehensive three-tier support network
through Al-driven automation, peer-based emotional support, and
professional intervention. The First Line utilizes pre-trained models
to analyze chat room text/voice data in real time, detecting suicide risk
with high accuracy. The Second Line is Al-matches caregivers with
similar backgrounds to foster meaningful connections. The Third Line
is offline professional agency referral.

This study provides efficient and accessible psychological support
for family caregivers through the intervention mode combined with
WeChat mini programs, and verifies the effectiveness of the dual-
track model of “technology + humanity”. However, the application
of technology still needs to take humanistic care as the core. In the
future, the WeChat mini-program system can be further improved
by using Al smile recognition technology to quantify the emotional
expressions of family caregivers (such as the frequency and intensity
of smiles). It can replace the limitations of traditional subjective
questionnaires. In Chai et al.’s research, the correlation between the
emotions of the elderly (through indicators smile frequency) and
their quality of life was explored. This study will add content such as
caregivers taking or uploading self-taken photos/short videos through
the mini-program every day on the basis of the original one. This can
not only provide timely psychological support for family caregivers,
but also conduct a preliminary exploration for building a data-driven
health ecosystem for caregivers.'

Conclusion

Although the Al-powered WeChat mini-program psychological
intervention model has achieved good results in intelligent emotion
recognition and immediate counseling, it is worth noting that Al
psychological intervention must be developed in collaboration with
professional psychological counseling institutions, psychiatrists, or
dementia associations to ensure the professionalism and safety of
the AI responses, and to avoid misleading. Secondly, prominently
state “Al cannot replace professional psychological treatment. For
serious emotional problems, please seek help from professionals
immediately.” Finally, establish a feedback mechanism to allow users
to evaluate the effectiveness of the Al responses and continuously
optimize the algorithm model.
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