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Abstract
Background  Social media listening is a new approach 
for gathering insights from social media platforms about 
users’ experiences. This approach has not been applied 
to analyse discussions about Alzheimer’s disease (AD) in 
China.
Aims  We aimed to leverage multisource Chinese data 
to gain deeper insights into the current state of the daily 
management of Chinese patients with AD and the burdens 
faced by their caregivers.
Methods  We searched nine mainstream public 
online platforms in China from September 2010 
to March 2024. Natural language processing tools 
were used to identify patients and caregivers, and 
categorise patients by disease stage for further 
analysis. We analysed the current state of patient 
daily management, including diagnosis and treatment, 
choice of treatment scenarios, patient safety and 
caregiver concerns.
Results  A total of 1211 patients with AD (66% 
female, 82% aged 60–90) and 756 caregivers for 
patients with AD were identified from 107 556 online 
sources. Most patients were derived from online 
consultation platforms (43%), followed by bulletin 
board system platforms (24%). Among the patients 
categorised into specific disease stages (n=382), 
42% were in the moderate stage. The most frequent 
diagnostic tools included medical history (97%) and 
symptoms (84%). Treatment options for patients 
with AD primarily included cholinesterase inhibitors, 
N-methyl-D-aspartate receptor antagonists and 
antipsychotics. Both quantitative and qualitative 
analysis of patients who experienced wandering 
(n=92) indicated a higher incidence of wandering 
during the moderate stage of the disease. Most 
caregivers were family members, with their primary 
concerns focusing on disease management and 
treatment (90%), followed by daily life care (37%) and 
psychosocial support (25%).
Conclusions  Online platform data provide a broad 
spectrum of real-world insights into individuals 
affected by AD in China. This study enhances our 
understanding of the experiences of patients with AD 
and their caregivers, providing guidance for developing 
personalised interventions, providing advice for 
caregivers and improving care for patients with AD.

Introduction
From 1980 to 2020, the population of individ-
uals aged 60 years and above in China surged, 
rising from 6.9% to 18.7% of adults.1 This 
profound ageing of China’s population has 
been paralleled by a persistent and alarming 
increase in the incidence of Alzheimer’s 
disease (AD). The China AD Report states 
that in 2019, 13.1 million people in China 
were affected by AD and related dementia, 
with a higher prevalence and mortality rate 
than the global averages,2 highlighting the 
severity of the issue. However, AD prevention 
and management in China face numerous 
challenges. First, patients with AD experience 
suboptimal diagnostic and treatment rates, 
with a particularly alarming underdiagnosis 
rate exceeding 90% in rural areas.3 Further-
more, a large proportion of individuals with 
dementia in China remain untreated with 
pharmacological interventions.4 Additionally, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
⇒⇒ International social media data have been used 
to generate insights into users’ experiences and 
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Figure 1  Flowchart of stakeholder identification and platform type from which online text was extracted. *Patient information 
was identified first, and caregiver information was then extracted from the patient-related text based on whether the caregiver 
perspective exists. AD, Alzheimer’s disease; BBS, bulletin board system.

current treatments are insufficient to achieve satisfactory 
clinical outcomes or halt disease progression. Access to 
professional care is limited, and most patients with AD 
rely on informal home-based care.5 The lack of effective 
treatments and inadequate care systems place a signifi-
cant financial and psychological burden on caregivers, 
affecting their well-being and the quality of care they 
provide.6

Social media listening (SML) is a new approach to 
harnessing information derived from social media plat-
forms to generate insights into users’ experiences.7 In 
addressing AD prevention and management challenges 
in China, SML has emerged as a promising tool, lever-
aging web data to aid dementia care by generating and 
analysing vast datasets, and offering real-time patient 
perspectives.8 SML streamlines the time-consuming 
process of patient recruitment, accelerates research and 
minimises recall biases.9 By capturing diverse experiences 
not typically reflected in clinical trials or patient prefer-
ence studies, SML ensures a more comprehensive under-
standing of dementia care.10 This unbiased assessment of 
patient perspectives complements traditional research 
methods, fostering effective, patient-centred strategies. 
While previous studies have focused on patients with AD 
on international platforms like YouTube, Twitter and 
Facebook, these are less accessible in China.11 12 However, 
the widespread access to the internet and mobile appli-
cations allows patients in China to easily obtain medical 
advice and consultations, regardless of their geographical 
location. As the integration of blockchain technology 
and artificial intelligence progresses, natural language 
processing (NLP) can classify the mood and tone in text 

to help identify and alleviate psychological stress expe-
rienced by patients with AD, enhance their mood and 
reduce loneliness, offering real-world insights into their 
burdens.12

To date, existing literature on SML for Chinese patients 
with AD is sparse. This lack of research represents a signif-
icant gap in our understanding of this vulnerable popu-
lation, as their voices and perspectives are crucial for 
developing effective healthcare strategies. By analysing 
the experiences of Chinese patients with AD and their 
caregivers, we aimed to gain insights into diagnosis, 
treatment and management features including caregiver 
experiences and issues such as wandering, to inform AD 
market development. We also seek to use advanced NLP 
technology, such as large language models (LLMs), to 
understand the feelings and unmet needs of Chinese 
patients with AD.

Methods
Data source and collection
We collected multisource data from various major online 
platforms in China, including online consultation plat-
forms (Haodaifu, Chunyu Doctor), e-commerce plat-
forms (Tmall, ​JD.​com), bulletin board system (BBS) 
platforms (Weibo, WeChat) and social media platforms 
(Douyin, Kuaishou, Xiaohongshu) (figure  1). We used 
AD-related keywords, such as “Alzheimer” (阿尔茨海
默), “AD”, “Alzheimer Disease”, “Senile dementia” (老
年痴呆), “dementia” (认知症), “cognitive impairment” 
(认知障碍), “NMDA receptor antagonists” (NMDA 受
体拮抗剂), “glutamate receptor antagonists” (谷氨酸受
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Figure 2  Overall workflow and algorithm tools used in the study. *Experts will conduct manual checks on the analytical results. 
AD, Alzheimer’s disease; BBS, bulletin board system; NER, named-entity recognition; LLMs, large language models.

体拮抗剂), “cholinesterase inhibitors” (胆碱酯酶抑制
剂), to collect information. Data collection spans from 
September 2010 to March 2024, with adjustments made 
for the platforms’ available history. Considering some 
platforms became publicly accessible from 2016 (BBS) or 
2017 (e-commerce), and some social media sites emerged 
in recent years, we collected all historical data from these 
newer social media sites.

Ethical considerations
All data used and presented in this study were obtained 
from publicly accessible sources without accessing 
password-protected information. Patients’ privacy was 
respected, and online content was anonymised in compli-
ance with data privacy obligations. No individual patient 
data requiring consent has been presented.

Data extraction and analysis
Given the colloquial language used by patients, tradi-
tional methods are challenging. Therefore, we used 
various NLP tools to process and analyse text (figure 2). 
Named-entity recognition (NER) is a subtask of NLP that 
involves identifying and classifying named entities in text, 
such as names of people, organisations and locations. 
In this study, we used the ‘knowledge mining’ interface 
from PaddleNLP (https://github.com/PaddlePaddle/​
PaddleNLP) to find self-defined types of entities from 
text. For example, NER can identify and categorise symp-
toms, medication names, dosages and patient outcomes. It 
segments sentences into words and determines their types, 
allowing us to select necessary labels for each analytical 
dimension to examine the original content mentioned 

by patients, such as identifying ‘AD’ under the ‘disease 
category’ or ‘donepezil’ under the ‘drug category’. In 
this study, we extracted entities including people, roles, 
symptoms, medicine and other related items from the 
text. Meanwhile, we used pkuseg (https://github.com/​
lancopku/pkuseg-python), a commonly used tokeniser 
for Chinese, for multidomain word segmentation. LLMs 
are computational models known for their capacity in 
general-purpose language generation and NLP tasks.13 In 
this study, we used generative pretrained transformer 4 
(GPT-4) (https://openai.com/gpt-4), a renowned LLM 
developed by OpenAI for two main tasks: (1) summarising 
language from different stakeholders to understand their 
requirements and focus during diagnosis and treatment, 
diagnostic tools, reasons for online consultation, etc 
and (2) deriving tagging systems based on the content, 
and then applying the labels to categorise stakeholders’ 
requirements, focus, triggers for treatment switch, and so 
on. When applying GPT-4, prompt engineering was used 
to optimise results.14 Tactics included providing accurate 
background information of the disease, and one-shot/
few-shot prompting. Here is an example of a drug treat-
ment prompt: ‘Identify AD-related drug treatments. Pay 
attention to detail and make independent judgements. 
Summarise any AD drug treatments mentioned. If none 
are mentioned, return: no relevant information.’ This 
demonstrates how we use LLM’s summarisation and 
extraction capabilities to achieve our goals.

Stakeholder identification
Considering platform diversity, we employed tailored 
methods to identify patients. The methodology is shown 
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Table 1  Demographic characteristics of patients with AD

Demographics
Number of patients,
n (%)

Gender (n=884)  �

 � Female 582 (66)

 � Male 302 (34)

Province* (n=363)  �

 � Zhejiang 35 (10)

 � Guangdong 33 (9)

 � Beijing 31 (9)

 � Shandong 26 (7)

 � Shanghai 23 (6)

 � Jiangsu 22 (6)

 � Hebei 20 (6)

 � Hubei 20 (6)

 � Hunan 18 (5)

 � Sichuan 15 (4)

Patient’s age (years)† (n=528)  �

 � <50 6 (1)

 � [50, 60) 44 (8)

 � [60, 70) 124 (23)

 � [70, 80) 153 (29)

 � [80, 90) 156 (30)

 � [90, 100) 44 (8)

 � ≥100 1 (0)

Disease stage (n=382)  �

 � Mild 90 (24)

 � Moderate 162 (42)

 � Severe 130 (34)

Duration of AD (n=489)

 � <1 year 79 (16)

 � 1 year≤n<5 years 171 (35)

 � 5 years≤n<10 years 107 (22)

 � 10 years≤n<20 years 50 (10)

 � ≥20 years 2 (0)

 � Unknown‡ 80 (16)

*A total of 363 patients provided self-reported geographical information; 
provinces with the top 10 patient count are presented.
†Patient age refers to the age of the patient at the time of consultation or 
publication of content.
‡‘Unknown’ duration of AD means either of the two situations: (1) 20 patients 
filled out the form as ‘several years of AD’ but did not specify the exact 
duration; (2) 57 patients selected the duration of AD as ‘more than half a year’ 
on Haodaifu, the longest available option, without specifying the duration.
AD, Alzheimer’s disease.

in online supplemental figure 1. For online consulta-
tion platforms, we used two steps to check whether a 
consultation was an AD-related case. First, if the consul-
tation contained keywords like “diagnosed”, “diagnosis”, 
“suffering from” or “affected by” followed by AD-related 
terms, it was deemed a clear AD diagnosis. Additionally, 
if AD-related keywords were followed by ‘X years’, it 
indicated a history of AD. Second, we extracted entities 
including diseases, symptoms, examination terms and 

medications. For AD-related entities, GPT-4 was used 
to confirm whether it was an AD case. For e-commerce 
platforms, we filtered AD-related product comments 
by searching for AD-related keywords or identifying 
comments that contained AD-related keywords. Patients 
were then defined by deduplicating the comments based 
on username, product, comment and location (if avail-
able). For BBS and social media platforms, if person enti-
ties and AD-related keywords existed in the context (for 
BBS) or username and introduction (for social media), 
the article/post/user would be included in the patient 
pool. Once the patient pool was established, LLM was 
used to identify whether a caregiver’s perspective was 
present. Therefore, the expression of patient information 
in this paper includes both the patient’s own expression 
and the caregiver’s paraphrasing. To validate the above 
methodology, a dedicated team of trained experts metic-
ulously reviewed the patient pool. In the case of discrep-
ancies, the expert assessment was prioritised.

Patient segmentation
To understand patients’ perspectives at different disease 
stages, we categorised them into three groups: mild, 
moderate and severe, based on the severity of clinical 
symptoms affecting daily life,15 using a three-step process 
(online supplemental figure 2). First, we extracted self-
reported descriptions. For example, if the content stated 
that the patient was diagnosed with severe AD, they would 
be categorised into the severe group. Second, for those 
who did not mention their disease stage, we leveraged 
GPT-4 to categorise them based on the descriptions of AD 
stages (online supplemental table 1). Third, for cases that 
cannot be recognised by GPT-4, we did the segmentation 
based on patients’ behaviours and symptoms. In detail, 
each text was converted into a list of tokens using pkuseg 
tokeniser, and symptoms were extracted for expert review 
to determine the disease stage.

Results
Patient cohort and demographics
Overall, we identified 1211 patients from nine online 
platforms (figure  1), mainly from online consultation 
platforms (43%), followed by BBS platforms (24%), 
e-commerce platforms (23%) and new media platforms 
(10%). Demographics are shown in table 1. Among 884 
patients with gender information, the majority were 
female. Most identified patients were from Zhejiang, 
Guangdong and Beijing. Most (82%) were aged 60–90 
years. Of the 382 patients with clear disease stages, 42% 
were classified as having moderate AD, followed by severe 
AD (34%) and mild AD (24%). Most patients had illness 
durations of 1–5 years or 5–10 years.

Current diagnosis and treatment
A total of 622 patients mentioned diagnostic tools (online 
supplemental table 2), with the most common being 
medical history (97%) and symptoms (84%), followed by 

https://dx.doi.org/10.1136/gpsych-2024-101794
https://dx.doi.org/10.1136/gpsych-2024-101794
https://dx.doi.org/10.1136/gpsych-2024-101794
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Figure 3  Reasons for patients’ treatment switch in different disease stages. ‘Other factors’ refers to the patient mentioning 
changes in treatment without specifying the reasons.

physical examinations (41%) and imaging (23%). Cogni-
tive and neurological examinations were less frequently 
reported. Among patients with moderate and severe AD, 
other professional examinations, such as blood tests, 
peripheral blood biomarker tests and cerebrospinal fluid 
tests, were common. Among 252 patients who sought 
online consultations, most visited tertiary hospitals in 
first-tier or new first-tier cities, primarily in the neurology 
department (60%), with others visiting psychiatry, geriat-
rics and other specialties.

Treatment for AD can be categorised into pharmaco-
logical and non-pharmacological approaches. Among 
511 patients who mentioned pharmacotherapy, the most 
common medications were cholinesterase inhibitors 
(58%), N-methyl-D-aspartate (NMDA) receptor antag-
onists (43%) and antipsychotic drugs (29%) (online 
supplemental figure 3). Regarding pharmacological 
treatment concerns, patients were primarily focused on 
efficacy (76%). Compared with patients with mild and 
severe AD, those with moderate AD were more concerned 
about comorbidities, while patients with severe AD were 
significantly more focused on drug accessibility. Overall, 
treatment modifications were mainly driven by thera-
peutic efficacy (75%) and disease progression (66%) 
(figure 3). Among patients with mild and moderate AD, 
inadequate efficacy, side effects and the availability of 
new drugs were the main reasons for changes in treat-
ment related to efficacy, while for patients with severe 
AD, disease progression, such as deterioration and the 
onset of new symptoms, was the predominant factor. Non-
pharmacological treatments were used across all disease 
stages, including physical exercise (56%), cognitive 
training (27%) and dietary adjustments (25%). Among 
602 patients who mentioned either pharmacological or 
non-pharmacological treatments, 38% used combination 
therapy, 26% used only one drug and 21% used a drug 
alongside non-pharmacological treatment. The most 
common combination therapy was memantine with phys-
ical exercise (online supplemental figure 4).

Patient safety: wandering as an example
A total of 92 patients were reported to have experi-
enced wandering (table 2). Most were aged between 60 
and 90 years, with a slight female preponderance. The 
majority were observed at the moderate stage (39%), and 
the typical duration of AD was 1–5 years or 5–10 years. 
Wandering occurred mostly once (43%), followed by 
multiple times (29%). Triggers were often unknown, but 
hallucinations/delusions may contribute. Patients who 
were able to go out alone were more prone to wandering, 
especially in unfamiliar environments. Caregivers noted 
the activities of 30 patients during these episodes of disap-
pearance, with most patients being lost while trying to 
return home. Others were found walking, buying food or 
hallucinating.

Caregiver self-portrait analysis
Caregivers play an essential role in supporting patients with 
AD, who are often unable to live independently. In this study, 
we identified 756 AD caregivers from online platforms, 
predominantly the children of the patients. Throughout AD 
progression, home-based care remains the primary mode 
of caregiving (87%). Especially in the mild stage, 97% of 
caregivers choose home-based care. However, as the disease 
progresses, there is increasing adoption of community 
and institutional care, reflecting the increasing complexity 
of care needs and the necessity for more specialised care 
provisions. Among 705 caregivers, 90% focused on disease 
management, 37% on daily life care and 25% on psychoso-
cial support (online supplemental table 3). As the disease 
progresses, caregivers’ focus shifts from disease management 
and treatment towards an increased emphasis on meeting 
the evolving demands for daily life care, disease progression 
monitoring and prognosis assessment (figure 4). This shift 
indicates the increasing demands on caregivers to manage 
patients’ daily life needs. They also face challenges related to 
self-care, fatigue and the need for medical or rehabilitation 
services. Family and community support become crucial as 
the disease advances.

https://dx.doi.org/10.1136/gpsych-2024-101794
https://dx.doi.org/10.1136/gpsych-2024-101794
https://dx.doi.org/10.1136/gpsych-2024-101794
https://dx.doi.org/10.1136/gpsych-2024-101794
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Table 2  Demographic characteristics of the patients with 
AD who experienced wandering

Demographic
Number of patients,
n (%)

Age (years) (n=92)

 � [50, 60) 4 (4)

 � [60, 70) 16 (17)

 � [70, 80) 15 (16)

 � [80, 90) 19 (21)

 � [90, 100) 3 (3)

 � Unknown* 35 (38)

Gender (n=92)

 � Female 48 (52)

 � Male 38 (41)

 � Unknown* 6 (7)

Disease severity (n=92)

 � Mild 9 (10)

 � Moderate 36 (39)

 � Severe 16 (17)

 � Unknown* 31 (34)

Duration of AD (n=92)

 � <1 year 4 (4)

 � 1 year≤n<5 years 17 (18)

 � 5 years≤n<10 years 15 (16)

 � 10 years≤n<20 years 5 (5)

 � Unknown* 51 (55)

Frequency of wandering (n=92)

 � One time 40 (43)

 � Multiple times 27 (29)

 � Unknown* 25 (27)

Scenarios of wandering (n=92)

 � Unknown 62 (67)

 � Returning home 10 (11)

 � Walking/Strolling 5 (5)

 � Looking for someone 3 (3)

 � Shopping for groceries 3 (3)

 � Others† 9 (10)

*‘Unknown’ indicates the lack of specific information about the patient who 
experienced wandering as mentioned in the context.
†'Others’ include activities such as getting a haircut, taking the bus, riding a 
bike, etc.
AD, Alzheimer’s disease.

Discussion
Main findings
To our knowledge, this is the first study to use NER and LLM 
tools to analyse over a decade of online data (2010–2024) on 
SML regarding Chinese patients with AD and their caregivers. 
The strengths of this study include the utilisation of various 
types of online platforms and cutting-edge LLM methods. By 
incorporating some of the most popular social platforms in 
China, this study ensures broad coverage and enhances the 
generalisability of its findings. This study captures prevalent 
dementia themes on social media while providing detailed 

insights into specific aspects of the condition. The NLP tools 
and GPT-4 used are currently stable and well-established,16 17 
fulfilling our research’s text processing needs.

Consistent with previous studies, patients with AD iden-
tified in this analysis were predominantly women (66%),18 
and most were aged 70–90 years (59%). Among 382 patients 
with confirmed disease stages, moderate AD was the most 
frequently reported (42%), with a reported disease duration 
of 1–5 years or 5–10 years. Social media insights discussions 
shed light on evolving diagnostic methods for AD, from 
traditional medical history, symptoms and imaging to new 
biomarker techniques for early and accurate AD diagnosis.

Our findings on AD treatment choices aligned with prior 
studies, with cholinesterase inhibitors, NMDA receptor 
antagonists and antipsychotics being the most commonly 
used therapies.19 These treatments are likely preferred 
for their potential to improve cognitive function and slow 
disease progression. Treatment adjustments were primarily 
influenced by efficacy and disease progression, reflecting 
patient concerns and priorities across different disease 
stages. Patients placed significant emphasis on drug efficacy 
(75%), reflecting their keen interest in treatment effective-
ness, which is crucial for managing the progressive nature of 
AD and its impact on quality of life. Patients with moderate 
AD expressed greater concerns due to more challenging 
clinical symptoms,20 while those with severe AD prioritised 
drug accessibility, possibly reflecting the physical, logistical 
or financial challenges in obtaining necessary medications. 
Non-pharmacological interventions like physical exercise, 
cognitive training and dietary modifications21 22 play a signif-
icant role in managing AD and are widely adopted across all 
disease stages. Most patients chose a combination of drug 
and non-pharmacological treatment, with memantine and 
physical exercise being common choices, highlighting the 
acceptance and advantages of a comprehensive treatment 
strategy for AD management.

A key focus of this study was the analysis of patients with 
AD who experienced getting lost, which occurred more 
frequently during the moderate stage due to episodic 
memory impairment and cognitive decline. Patients with 
mild AD often live independently, while those with severe 
AD, who have limited mobility and are frequently bedridden, 
have a lower risk of getting lost.23 In fact, episodes of getting 
lost can occur at any stage of dementia, often leaving family 
caregivers unprepared.24 Early symptoms of AD often include 
spatial disorientation, typically emerging within 2 years after 
the clinical onset and increasing the risk of getting lost.25 As 
a globally prevalent issue, alarming statistics indicate that up 
to 70% of patients with dementia experience at least one 
episode of getting lost.26 Our study revealed that 43% of 
patients with AD reported one lost incident, while 29% experi-
enced multiple episodes, addressing a critical research gap in 
understanding the prevalence of getting lost among patients 
with AD. Following an initial incident, patients often adapt 
by staying within familiar areas, avoiding unfamiliar places 
and limiting outdoor activities within the community.26 Due 
to this behavioural adaptation and increased caregiver vigi-
lance, measures like closer monitoring, tracking devices and 
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Figure 4  Caregiver topics of concern.

restrictions on unsupervised outings are taken.25–27 Conse-
quently, a significant portion of patients experience only 
one lost incident. However, it is crucial to recognise that AD 
progression can still lead to lost episodes even within familiar 
environments.28 29 Furthermore, not all patients with AD and 
their caregivers implement proactive measures to forestall 
the recurrence of getting lost.27 The inadequate preventive 
strategies adopted by some caregivers contribute substan-
tially to the elevated risk of repeated lost incidents. One study 
found that after a 2.5-year follow-up, 40% of patients with 
initial episodes experienced new lost events, highlighting the 
ongoing challenge.25

Similar to previous studies,18 19 22 most caregivers in our 
analysis were adult children, while spouses accounted for 
<10%, contrasting with studies showing spousal caregivers 
are more active online.30 This discrepancy may be due to 
differences in the specific social forums. A longitudinal study 
examining both quantitative and qualitative aspects of care-
giver discussions on social platforms suggested high engage-
ment in activities of daily living.11 As disease advances, family 
and community support becomes increasingly important.

Limitations
Limitations exist in this study. First, it relies on online data, 
which introduces selection bias, favouring internet-proficient, 
urban and younger individuals, limiting generalisability. This 
constraint echoes similar limitations in previous research, 
where online data often fail to capture the full diversity of 
demographic profiles. Furthermore, despite efforts to include 
all patients with AD on digital platforms, inadvertent exclu-
sions persist, challenging the validity and reliability of the 
study’s conclusions. In addition, the unstructured nature of 
free-text data may lead to inaccuracies and misinterpretation, 
and hinder trend analysis over time. Finally, distinguishing 
between patient and caregiver perspectives is challenging, 
potentially introducing bias due to limited observation.

Implications
This study provides a large sample of patients with AD and 
their caregivers, contributing to the understanding of their 
real-world experiences in China. The study aligns with 
previous research emphasising the importance of large-scale, 
real-world data for complex diseases like AD. While offering a 
snapshot of social media insights, future research could track 
and predict key terms for early AD diagnosis. Additionally, 
enhancing engagement analysis using NLP on user interac-
tions in public forums deserves future exploration.
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