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Abstract

Informal caregivers (e.g., family members or friends) of people liv-
ing with Alzheimer’s Disease and Related Dementias (ADRD) face
substantial challenges and often seek informational or emotional
support through online communities. Understanding the factors
that drive engagement within these platforms is crucial, as it can
enhance their long-term value for caregivers by ensuring that these
communities effectively meet their needs. This study investigated
the user interaction dynamics within two large, popular ADRD
communities, TalkingPoint and ALZConnected, focusing on topic
initiator engagement, initial post content, and the linguistic pat-
terns of comments at the thread level. Using analytical methods
such as propensity score matching, topic modeling, and predictive
modeling, we found that active topic initiator engagement drives a
higher comment volume, and reciprocal replies from topic initiators
encourage further commentor engagement at the community level.
Practical caregiving topics prompt more re-engagement of topic
initiators, while emotional support topics attract more comments
from other commentors. Additionally, the linguistic complexity and
emotional tone of a comment are associated with its likelihood
of receiving replies from topic initiators. These findings highlight
the importance of fostering active and reciprocal engagement and
provide effective strategies to enhance sustainability in ADRD care-
giving and broader health-related online communities.

CCS Concepts

+ Human-centered computing — Social media; « Applied com-
puting — Sociology; « Information systems — Social network-
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1 Introduction

Alzheimer’s Disease and Related Dementias (ADRD) give significant
challenges to both patients [12] and their families [7], generally
due to the progressive nature of these conditions [13] and extensive
care required [9]. This care is predominantly provided by informal
caregivers, such as family members or close friends, who often
report substantial emotional, physical, and financial burdens [28,
40]. As a result, there is a high demand for support and resources
to help them maintain their caregiving roles and manage their own
health conditions [18, 41].

Online communities have become essential platforms for infor-
mal ADRD caregivers to seek emotional and informational support
[5, 35]. These communities allow caregivers to connect with nu-
merous peer caregivers who share similar experiences and thus can
provide advice on managing various caregiving tasks without the
constraints of time and location [11]. Notably, reading or partici-
pating in online peer discussions can reduce caregivers’ depressive
symptoms [46] and improve the quality of life [3].

Given the vital role of these online communities in supporting
caregivers, characterizing the factors that drive online engagement
within these platforms is essential for ensuring their long-term sup-
port for caregivers [4]. Particularly, studies have shown that high
messaging volumes and a strong sense of closeness gained through
mutual support among informal ADRD caregivers are associated
with the perceived value of these communities [23, 46]. However,
few studies have focused on maintaining the sustainability of online
ADRD caregiving communities. While broader research on online
engagement has examined activity patterns at the community level,
such as topics, user retention and community growth [10, 15, 34],
these studies often lack detailed, actionable insights into how to
enhance interactions at the individual level.

To fill this gap, this study focused on two large, prominent online
communities for ADRD patients and their caregivers: TalkingPoint
[2] and ALZConnected [1], organized by the UK Alzheimer’s Society
and the Alzheimer’s Association, respectively. In both communi-
ties, users can initiate a topic thread with an initial post as a topic
initiator, and other users can provide comments or replies as com-
mentors. Topic initiators can further engage in the discussion either
by replying to commentors or posting additional self-comments to
continue the discussion. This study defines such active engagement
of topic initiators as Topic Initiator Engagement (TIE).

Interactions between topic initiators and commentors are crucial
for maintaining active discussions. According to social presence
theory [19], visible participation by key users (such as topic initia-
tors) encourages broader community interaction. Social exchange
theory [14] supports the idea that reciprocal interactions (such as
receiving replies) reinforce engagement. Additionally, Pan et al. [36]
found that linguistic alignment between posts and replies enhances
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l— characterized by Online Interactions characterized by _l

Post Volume

comments in community

Topic Initiator

H1. Topic initiator engagement — more comments in a topic thread

H2. Responding to commentor — more

Other Topic
Initiators

Content

H3. Initial post topics — TIE, more
comments in a topic thread

H4. Linguistic patterns of comments — topic
initiator's response in a topic thread

Figure 1: An overview of the four hypotheses proposed in this study regarding interactions between topic initiators and
commentors at the topic thread or community level. TIE: topic initiator engagement.

participation in an online depression community. However, none of
these theories have been examined in the context of online ADRD
caregiving discussions. In this research, we apply these theories to
guide the design of four hypotheses on how engagement dynamics,
content, and linguistic features influence participation in ADRD
caregiving communities as follows (Figure 1):

e H1: Threads, where topic initiators engage in following
discussions, will have a higher comment volume.

e H2: Commentors who receive replies from a topic initiator
will contribute more comments in the community.

e H3: Topics of initial posts are associated with both TIE and
the comment volume of topic threads.

e H4: Linguistic patterns of comments are associated with
the likelihood of obtaining replies from topic initiators.

By identifying the factors that encourage communications be-
tween topic initiators and commentors, this study aims to provide
actionable strategies to enhance online engagement and collective
knowledge sharing, particularly in supporting informal ADRD care-
givers. The findings may extend beyond ADRD communities and
provide broader implications for enhancing online user interactions
and community sustainability in various health-related domains.

Ethical and Privacy Consideration. This study was exempt
from human subjects research by the Institutional Review Board of
[Institution Name]. All quotes were rephrased to ensure anonymity,
and experiments were conducted on secure servers.

2 Data Source

To ensure the generalizability of our findings, we use data from
two popular online ADRD communities: TalkingPoint and ALZCon-
nected, to conduct experiments. These platforms provide valuable
resources for caregivers and individuals discussing ADRD in several
countries, including the United States, United Kingdom and Canada.
They offer a rich dataset for analyzing engagement patterns. We
focused solely on self-identified caregivers and excluded administra-
tors, moderators, and users who merely published advertisements.
We collected publicly accessible data using a web crawler built with
the BeautifulSoup v4.11 Python package in 2022.

The TalkingPoint dataset contains 846,344 posts, including 81,068
initial posts and 765,276 comments, published by 34,551 unique
users between March 31, 2003 and November 3, 2022. Of these users,
27,907 initiated at least one topic thread, and 26,651 participated

as commentors. A total of 53,997 threads had TIE, while 27,071
did not. While the ALZConnected dataset includes 521,382 posts,
with 56,928 initial posts and 464,454 comments, published by 18,586
unique users between November 14, 2011 and August 6, 2022. Of
these users, 12,634 were topic initiators, while 14,897 participated
as commentors. 30,696 threads had TIE, while 26,232 did not.

3 Topic Initiator Engagement (H1)

3.1 Data Cohort

In this analysis, we compared topic threads with TIE to non-TIE
threads in terms of their association with comment volume. The ra-
tio of TIE to non-TIE threads was approximately 2:1 in TalkingPoint
(53,997 vs. 27,071) and 1.2:1 in ALZConnected (30,696 vs. 26,232).

To control for potential confounding factors influencing com-
ment volume, we generated four key features: (1) Topic Proportions,
(2) Sentiment Scores, (3) Previous Activity, and (4) Initial Post Length.
For Topic Proportions, we applied Latent Dirichlet Allocation (LDA)
to initial posts and used perplexity scores to determine the optimal
number of topics, ultimately selecting 11 topics from a range of
[5, 40] to minimize perplexity and achieve a clear topic structure
[49]. We removed the least frequent topic from the analysis due
to the fact that the sum of all the topic probabilities equals one.
Sentiment Scores were conducted using Valence Aware Dictionary
and sEntiment Reasoner (VADER) [20], producing positive (Pos.),
negative (Neg.) and compound (Comp.) sentiment scores to capture
the emotional tone of each post. Previous Activity was measured
by calculating the number of comments made by the topic initiator
before starting the thread, serving as a proxy for user reputation
and accounting for the possibility that highly active users may
naturally attract more comments. Initial Post Length was also con-
sidered because longer posts might attract more responses. These
features were used to control for external factors, all features were
normalized before performing PSM.

3.2 Propensity Score Matching

We applied PSM to control for confounding variables and isolate the
effect of TIE on comment volume. PSM is a widely recognized tech-
nique for addressing selection bias by creating comparable groups
[8]. We adopted Logistic Regression (LR) to estimate propensity
scores based on the selected covariates. After matching with search-
ing for the nearest neighbor (NN) in the non-TIE group per TIE, we
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achieved a TIE to non-TIE ratio of 53,997 to 19,486 for TalkingPoint
and 30,696 to 14,825 for ALZConnected.

To assess covariate balance after matching, we calculated the
Standardized Mean Difference (SMD) for each covariate. It has been
suggested that SMDs smaller than 0.20-0.25 generally indicate a
good matching [42]. All features had SMD values below 0.2 for
both platforms, indicating a good balance of features between the
matched groups [45]. Detailed SMD values for each feature were
shown in Appendix A.1.

3.3 Statistical Analysis

We performed a Wilcoxon rank sum test to evaluate the difference
in the number of comments (excluding comments made by topic
initiators themselves) between topic threads with and without TIE.
For TalkingPoint, the average number of comments in threads with
TIE was 8.9 (median: 6.0, IQR: 3.0-10.0), while in non-TIE threads
was 3.8 (median: 3.0, IQR: 1.0-5.0). The Wilcoxon rank sum test
resulted in a p-value < 0.001, indicating a significant difference
between the two groups. Similarly, in ALZConnected, the average
number of comments in threads with TIE was 8.9 (median: 6.0, IQR:
4.0-10.0), compared to 4.6 (median: 3.0, IQR: 2.0-6.0) in non-TIE
threads. P-value < 0.001, also indicating a significant difference
between the two groups.

These results confirm H1 in both communities, showing that
the engagement of topic initiators in their own threads is associ-
ated with increasing comment volume. This analysis highlights
the importance of TIE in encouraging community interactions and
sustaining discussion threads.

4 Commentor Engagement (H2)

4.1 Data Cohorts

4.1.1 Inferring Reply Relationships. We constructed a dataset to
map reply relationships within the community discussions. This
dataset facilitated the understanding of interaction dynamics by
identifying who replied to whom and which comments were re-
sponded to by topic initiators. In TalkingPoint, we found that 31%
of the total comments (181,069 out of 584,207) were replied to by
a topic initiator, involving 29% of the commentors (4,902 out of
16,889). Similarly, in ALZConnected, we identified that 21% of com-
ments (79,095 out of 385,359) were replied to by topic initiators,
involving 19% of commentors (2,242 out of 11,580).

4.1.2 Time Window Setup and Non-TIE Simulation. We divided
the timeline of each commentor’s posting activity into defined
time windows relative to the date of the first TIE. Time windows,
ranging from 1 month to 6 months (or 30 to 180 days in 30-day
increments), were defined to capture the periods “before” (Pp, fore)
and “after” (P, ., ) receiving the TIE.

For the non-TIE group, we simulated a comparable “pseudo-TIE
date”, generated based on the distribution of days between the first
composed comment and the first TIE date for users in the TIE group.
This ensures that non-TIE group users were observed under similar
conditions, facilitating the creation of a fair comparison.

4.1.3  Confounding Factors. To control for potential confounding
factors influencing changes in future online engagement, we con-
structed several features to represent commentors’ behavior in
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Figure 2: The log-scaled average number of comments per
day after receiving TIEs across time windows in TalkingPoint
(***p < 0.001, **p < 0.01, *p < 0.05).

Pyefore- These features included: (1) Topic Proportions, which has
15 topics from a range of [5, 40] generated using an LDA model
optimized with perplexity measurements (similar to in H1), exclud-
ing the lowest proportion topic for PSM to avoid multicollinearity,
(2)Sentiment Scores using VADER (Pos., Neg., and Comp.), (3)Com-
ments Length (number of words per comment), and (4)Absolute
Time, which measures the number of months since the platform’s
creation up to the posting time, capturing the potential influence of
time on overall community activities. Additionally, we computed
(5)Freq. Ppefore, the average frequency of comments posted per
time window, and (6)Median Absolute Deviation (MAD) to capture
variability in posting behavior during Py fore. All features were
normalized before performing PSM to find the nearest neighbors.

4.2 Propensity Score Matching

To evaluate how receiving a TIE influences commentors’ future
engagement, which is measured as the number of comments pub-
lished during P,fer, we applied PSM, as introduced in H1, to
compare commentors who received TIEs with those who did not
(the non-TIE group). Again, for each commentor, we aggregated
the mean values of features (1)-(4) and combined them with (5)
and (6) to represent overall behavior for matching. As presented in
Appendix A.3, the majority of SMD values fall below 0.2, reflecting
a strong balance of features between the matched groups across
time windows and platforms. We used LR to compute propensity
scores based on the constructed features and applied NN to find
the nearest commentor from the non-TIE group.

4.3 Statistical Analysis

Figure 2 shows the log-scaled average number of comments per
day after receiving TIEs P, fye, in TalkingPoint, with the TIE group
consistently exhibiting higher engagement than the Non-TIE group
across all time windows. We used a log-scaled visualization to
better highlight the differences between the groups while mitigating
the impact of outliers, which could obscure the visibility of the
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trends in the raw values. For example, at the 30-day window in
TalkingPoint, the mean number of comments per day for the TIE
group is 0.45 (median: 0.20, IQR: 0.07-0.47), while the Non-TIE
group has a mean of 0.30 (median: 0.13, IQR: 0.07-0.43). At the 180-
day window, the mean for the TIE group is 0.25 (median: 0.07, IQR:
0.02-0.21), whereas the Non-TIE group has a mean of 0.12 (median:
0.03, IQR: 0.01-0.12). Similarly, for ALZConnected, at the 180-day
window, the TIE group’s mean is 0.35 (median: 0.09, IQR: 0.03—
0.33), compared to the Non-TIE group with a mean of 0.20 (median:
0.05, IQR: 0.01-0.21). Appendix A.2 presents a similar analysis for
ALZConnected, where the long-term engagement pattern for TIE
and Non-TIE groups also follows a similar trend.

Across all time windows, Wilcoxon rank-sum tests reveal statis-
tically significant differences between the two groups’ comment
frequencies, consistently with p < 0.001. These results strongly
support H2, confirming that receiving replies from topic initiators
is associated with a higher average number of comments per day,
demonstrating a substantial increase in engagement compared to
the Non-TIE group.

5 Topic Analysis of Initial Posts (H3)

5.1 Data Cohort

We focused on initial posts from TalkingPoint and ALZConnected.
For each topic thread, we collected the content of the initial post,
whether the thread had TIE, and the total number of comments
composed by other commentors. The number of comments and
the presence of TIE served as metadata, forming the foundation for
analyzing how topics and content characteristics of initial posts
impact the online engagement of topic initiators and commentors.
In TalkingPoint, there is an average of 7 comments per thread, with
a median of 4.0 (IQR 2.0-8.0); In ALZConnected, there is an average
of 7 comments per thread, with a median of 5.0 (IQR 2.0-8.0).

5.2 Structural Topic Modeling

Structural Topic Model (STM) is a method applied to uncover latent
topics within text data, allowing for the inclusion of document-
level metadata to explore how topics interact with other variables
[38]. It is widely adopted in computational social media research
[22,33,37]. STM is particularly useful in H3 as it enables analysis of
not only the content but also how the presence of TIE or comment
volume interacts with uncovered topics.

5.2.1 Model Training. We trained our STM models using the stm
v1.3.7 package in R, with the initialization method set to LDA. The
use of LDA as the initialization method enables flexible topic dis-
covery while ensuring a stable starting point. To determine the
optimal number of topics k in stm model, we applied the method of
selecting proper topic sizes [32] from a range of [5, 40] using two
key metrics: 1) exclusivity and 2) semantic coherence. Exclusivity
measures how uniquely the top words belong to a specific topic,
with higher scores indicating more distinct topics. Semantic coher-
ence assesses how often the top words of a topic appear together
in the same documents, with higher coherence suggesting that the
words are meaningfully related. These metrics were selected to
provide a better balance between distinct topic generation and in-
terpretability compared to traditional LDA evaluation metrics like

Anon. Submission Id: 2383

perplexity (which focused on statistical fit rather than the clarity of
topics). Our analysis indicated that k = 30 provided the best balance,
capturing diverse topics while maintaining interpretability.

5.2.2 Generated Topics. The STM model identified 30 distinct top-
ics within the TalkingPoint community. Due to the large number of
topics, we grouped them into five main categories for clarity: Com-
munity Engagement, Practical Care, Feelings, Health Discussions, and
Legal & Financial Matters. An Others category was created for top-
ics that primarily consist of linguistic common words like “don’t”
and “cannot”, which do not carry clear interpretative meanings.
Our analysis focused mainly on the five primary categories. Our
categorization process was a collaboration with sociology experts
specializing in community engagement and healthcare communica-
tion. We jointly reviewed the top 20 words and posts for each topic,
forming an initial set of categories. These categories were then re-
fined through three rounds of expert feedback to ensure alignment
with the core themes of the dataset and to accurately capture the
nuances of the topics. Figure 3 visualizes the distribution of these
topics. A similar set of topics was generated in ALZConnected, as
shown in Appendix A.4, indicating that ADRD communities share
common themes, reinforcing the generalizability of these findings.

The analysis revealed that community engagement plays a key
role in these discussions. Topic 19, labeled Community Words, cap-
tures 6.5% of the overall discussion. This demonstrates the plat-
form’s role in encouraging interaction, as users often discuss the
community itself and its value for connecting with others. In ad-
dition to community topics, Practical Care emerged as the most
dominant category, accounting for 23.5% of the overall discussions.
Within this category, Topic 27 (Caregiver Support) makes up 4.5% of
the conversations, and Topic 25 (Safety Concerns) represents 2.7%.
The prevalence of these topics shows that many users seek advice
and shared experiences on daily caregiving tasks, safety concerns
and support, underlining the platform’s practical value. The emo-
tional side of caregiving is another significant theme, particularly
in the Feelings category. Topic 16 (Family Feelings) accounts for
4.3% of the discussions. A typical post reads, “Hi everyone, I just
wanted to let everyone know how I feel right now ... my heart feels like
it’s breaking...(rephrased).” This category captures the emotional
struggles of caregivers, as they share feelings and receive support,
highlighting the community’s role in containing emotional as well
as practical help.Health Discussions focus on medical treatments and
health management, with Topic 29 (Treatment Options) represent-
ing 3.7% of discussions. Posts often address dementia progression
and medical interventions. One user, for example, writes, “[Drug-
name] inhibitors (e.g., [brandname]): These drugs work by increasing
the level of a chemical in the brain in people with vascular demen-
tia (rephrased). ” This demonstrates the platform’s usefulness for
exchanging crucial health information and advice on treatments.
Finally, Legal & Financial Matters are discussed less frequently but
still represent a significant portion of the conversation. Topics like
Topic 4 (Legal Matters; 3.5%) and Topic 10 (Financial Support; 3.4%)
reflect users seeking advice on issues beyond caregiving. Users
often look for professional guidance to manage legal and financial
concerns related to their caregiving responsibilities.

Overall, these findings suggest that ADRD communities serve a
dual role: they are not only a source of practical caregiving advice
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Topic 19 [COmMmMUnityWords
Topic 28 IFamilyDyAEmMIcs
Topic 6 NRCIUSIVItHINEWS
Topic 11 IRElationNships
Topic 22 IFamilyDyAEmMIcs
Topic 17 IFamilyDyAamics
Topic 8 IEamilyiDyAEMICS
Topic 16 [Family/Feelings
Topic 3 Positive Encouragements
Topic 5 [Emotional Struggles:
Topic 29 [Treatment Options
Topic 12 DémentiarStage
Topic 9 IMEdicaliTesting
Topic 24 |GeneraliHealth
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Topic 18 Modal Words
Topic 30 [General Observations'
Topic 26 [INegation
Topic 1 'Modal Possibilities
Topic 15 [Time References

Topic 27 Caregiver Support
Topic 2 Care Facilities
Topic 25 Safety Concerns
Topic 14 ~Mobility Challenges
Topic 23 Patient Temper
Topic 7 Clothing Solutions
Topic 20 Communication Issues
Topic 21  Dietary Habits
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0:065" forum, thank, thread, site, hello, read, link, post, click, welcom

010871 son, gran, husband, children, resent, guilti, marri, daughter, griev, marriag
01033 wife, session, articl, learn, john, trev, achiev, campaign, studi, opportun
010291 live, partner, brother, mile, sister, independ, shelter, sibl, alon, abroad
0:0271 mother, father, social, law, worker, mam, health, servic, mental, involv
0:0201 mum, stepdad, sis, mnths, larivi, lynn, nanak, vist, bro, chook
0:0197 dad, mom, alot, toll, tether, tho, restbit, aggres, manaak, cope
0:043 realli, grandad, hard, grandma, christma, just, rambl, nana, feel, sorri
0.034" smile, music, sing, game, beauti, photo, song, joy, laugh, lol
0.032 cri, hate, horribl, never, upset, dead, nasti, cruel, ever, woman
0:087" drug, aricept, effect, parkinson, vascular, progress, medic, worsen, hallucin, prescrib
0103851 aggress, behaviour, stage, becom, experienc, els, recognis, gradual, mid, physic
010317 clinic, memori, scan, diagnosi, mri, neurologist, loss, test, mild, lobe
0.080! infect, antibiot, pneumonia, uti, kidney, drip, morphin, oxygen, bleed, fractur
0.085' bank, account, attorney, solicitor, properti, Ipa, poa, bill, cop, money
0:034" chc, nhs, fund, appeal, qualifi, elig, requir, panel, entitl, contribut

0.057 shes, ive, cant, doesnt, dont, wont, isnt, mil, there, hes

0.050° seem, thing, lot, someth, quit, mayb, realis, though, often, sometim
0.044 didnt, said, went, wasnt, today, couldnt, came, tomorrow, kept, ladi
0.037" might, possibl, certain, comment, rather, particular, anybodi, general, communic, may
0.026 afternoon, friday, sunday, saturday, monday, thursday, tablet, wednesday, morn, tuesday
Topic 13 'Negation 0.010" don't, 've, can’t, doesn't, alzheimer’, didn’t, won't, couldn’t, wasn't, isn’'t
0.045 carer, respit, centr, week, twice, day, three, holiday, four, break
0.045 home, resid, staff, unit, emi, care, perman, residenti, settl, place
0.027 door, lock, fire, dog, bus, key, window, alan, park, pack
0.026 chair, sleep, awak, wheelchair, wake, asleep, night, bed, hoist, frame
0.026 scream, shout, voic, swear, stare, temper, loud, gentl, anger, rage
0.023 cloth, shower, pad, wet, pant, trouser, dirti, bath, poo, smell
0.022 nan, phone, uncl, aunt, ring, accus, aunti, call, polic, steal
0.019 cup, chocol, sandwich, biscuit, plate, toast, hungri, soup, chew, fruit

Community Engagement
Feelings

Health Discussions
Legal & Financial

Other

Practical Care

0.06 0.08 0.10

Expected Topic Proportion

Figure 3: Expected topic proportions for the 30 topics identified in TalkingPoint. Each bar represents the proportion of
documents assigned to a given topic, with the top words listed on the right and color-coded by six topic categories. The axis

labels the topic numbers, followed by brief summaries.

but also a space for emotional support. Whether addressing com-
munity engagement, practical care, emotional challenges, or legal
and financial concerns, the discussions reflect the comprehensive
support these platforms provide to caregivers.

5.3 Topic Trends

5.3.1 TIE and Topics. Figure 4 presents the estimated impact of
TIE across various topics. We used estimateEffect [39], which
computes the difference in topic proportions between groups de-
fined by the covariate (TIE/non-TIE), We set the plot method to
differences to assess the effect of document-level binary covari-
ate TIE on topic proportions. To highlight the more notable topics,
we do not show the Others category.

Topic 24 (General Health) has the strongest positive correlation
with TIE, with an estimate of 0.004 and p < 0.001. An example post
reads, “My [age] year old [Relative] is still in hospital and according
to the nurse he is doing really badly ... Does anyone else have a
family problem like this? (rephrased)”. Users often seek advice on
health management, which drives engagement. Conversely, Topic
19 (Community Words) shows the strongest negative correlation,
with an estimate of -0.011 and p < 0.001. Discussions about general
community matters tend to receive less follow-up from the initiator.

In the positive significant topics, the Practical Care category is
well-represented. Almost all topics in this category, except Topic 2
(Care Facilities) (p >= 0.05), show a positive correlation with TIE.
This trend implies that practical caregiving discussions, such as
those about safety concerns or caregiver support, are more likely to
prompt the topic initiator to re-engage, possibly due to the direct
and actionable nature of the content discussed.

On the other hand, several topics within the Community En-
gagement category, including Topic 3 (Positive Encouragements),
Topic 6 (Inclusivity News), and Topic 28 (Community Words), are
negatively correlated with TIE. For example, Topic 6 includes posts
such as “I attended the second meeting of the newly formed ‘[Loca-
tion] Leaders Group’, a group that hopes to become the voice of people
with dementia in [Location] and ultimately the voice of people with
dementia in [Location] (rephrased).” These types of announcements
and broader community updates typically do not require or receive
further engagement from the topic initiator.

The Feelings category also includes two negatively correlated
topics: Topic 16 (Family Feelings) and Topic 3 (Emotional Struggles).
Although sharing emotions might be expected to encourage inter-
action, TIE measures post-initial engagement, and users may avoid
further interaction due to emotional exhaustion or the nature of
the emotions expressed.

Appendix A.5 contains a similar analysis in ALZConnected, where
comparable positive and negative topic relationships with TIE are
observed, demonstrating the consistency and generalizability of
these findings across different online ADRD communities.

5.3.2 TIE and Number of Comments Trend. Figure 5 illustrates the
trend in comment proportions for topics within the Feelings and
Health Discussions categories. Using continuous in estimateEffect,
we examined the relationship between topic proportions and the
continuous variable (number of other comments).

In Figure 5 (left), all topics within the Feelings category, such as
Topic 16 (Family Feelings) and Topic 3 (Positive Encouragements),
display a consistent increase in their proportion as the number of
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+@— Topic 2 Care Facilities ()

- Topic 8 Family Dynamics ()

- Topic 5 Emotional Struggles ()
— Topic 10 Financial Support ()

Topic 22 Family Dynamics ()
Topic 11 Relationships ()
L Topic 9 Medical Testing ()
-@-! Topic 16 Family Feelings (**)
—o— Topic 29 Treatment Options (***)
-8 Topic 28 Family Dynamics (***)
—e— Topic 6 Inclusivity News (***)
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Figure 4: The impact of Topic Initiator Engagement (TIE)
across different topics. The plot shows the estimated effect
of TIE on various topics (***p < 0.001, **p < 0.01, *p < 0.05).

comments grows. This is particularly notable because, as indicated
in the previous section, the Feelings category was associated with
lower levels of TIE. Nonetheless, the upward trend in the number
of comments suggests that these topics may evoke strong empathy
in the community, potentially encouraging members to participate
and share their experiences even if the topic initiator no longer
continues to participate. This observation demonstrates the com-
passion and support of this community, as users feel compelled
to contribute to these discussions, likely to provide comfort and
emotional support to others.

Feelings Health Discussions
B B @ Topic 9 : Medical Testing

© B Topic 12 : Dementia Stage
S g 1 1 @ Topic 24 : General Health
‘g @ Topic 29 : Treatment Options
8 . -
<] e
o
o g T s 1
g o
b v
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o 2 1
® o
=%
u’j —|| @ Topic 3 : Positive Encouragements | —

@ Topic 5 : Emotional Struggles
8_ _|| ® Topic 16 : Family Feelings _
o

T T T T T T T I I I I T I T
0 10 20 30 40 50 60 O 10 20 30 40 50 60
Number of Other Comments

Figure 5: Trends in comment proportions for topics within
the Feelings and Health Discussions in TalkingPoint.

By contrast, Figure 5 (right) shows the comment trends for topics
within the Health Discussions category. This category exhibits a
clear downward trend in comment engagement as the discussion
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progresses, including Topic 9 (Medical Testing), Topic 12 (Dementia
Stage), Topic 24 (General Health) and Topic 29 (Treatment Options),
show decreasing engagement over time. One possible explanation
for this trend is that, while these topics initially attract attention
due to their informative nature, they may tend to be discussed for
shorter periods as users quickly obtain the necessary information
and move on. This shows that health-related discussions, although
critical, do not sustain long-term engagement, as users may be more
focused on acquiring specific knowledge rather than continuing
extended dialogues.

These findings reveal that topics with the most comments do not
always encourage TIE. For instance, while Feelings topics generate
substantial community interaction, they do not typically lead to
ongoing engagement from the topic initiator, likely because they
involve emotional sharing rather than sustained discussion. On the
other hand, Health Discussions, although critical, tend to meet users’
informational needs quickly, resulting in shorter engagement. In
ALZConnected, similar trends were observed (see Appendix A.6),
with subtle differences in the proportionate increase in Feelings
topics and the engagement length for Health Discussions. These
differences reflect variations in community composition and dis-
cussion dynamics across platforms.

Overall, these trends highlight the complexity of participation
in online ADRD communities. Some topics may not encourage
follow-ups from the topic initiator but still generate meaningful
community interactions, reflecting the varied roles users play in
these discussions.

6 Linguistic Analysis of Comments (H4)
6.1 Data Cohort

We selected threads in which the topic initiator did reply to some
comments but not all. This approach allows us to ensure that only
threads in which the initiator is active (with TIE) are included,
thereby controlling for the possibility that some topic initiators may
simply choose not to engage further regardless of comment content.
We focused on the comments made before the first explicit reply
from the topic initiator in each thread. Specifically, we grouped
all comments that did not receive the topic initiator’s reply into a
“negative” group, while the first comment that received a comment
from the topic initiator serves as the “positive” case. This process
enables for a comparison between the comments that receive a reply
from the topic initiator against those that do not. In TalkingPoint,
this process resulted in 23,374 pairs of negative comment group
and positive case. Similarly, in ALZConnected, we obtained 11,868
pairs.

6.2 TFeature Selection

To evaluate the linguistic features of comments, we focus on a set of
key metrics that capture a range of aspects of language use. These
include (1) emotional tone [29], (2)syntactic structure [6], (3) senti-
ment, (4) readability [26], and (5) linguistic similarity to the initial
post. We used NRCLex [30] to categorize the emotional content of
each comment into ten primary emotions: fear, anger, anticipation,
trust, surprise, positive, negative, sadness, disgust, and joy. This
helped assess the emotional tone of the comments. Part-of-speech
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tags were generated using NLTK to identify nouns, verbs, adjec-
tives, and adverbs, providing insight into how language complexity
may influence engagement. Sentiment analysis was performed with
VADER, which provided scores for positive, negative, and compound
sentiment. Readability was evaluated using the Flesch Reading Ease
(FRE) and Gunning Fog Index (GFI), which measure how easy or
difficult the text is to read. Finally, we calculated linguistic similarity
between comments and the initial post using cosine similarity based
on Term Frequency-Inverse Document Frequency vectorization,
providing a measure of how closely the comments aligned with the
initial post’s content.

For each thread, the features of negative cases were averaged to
create a single composite feature vector to match the same size as
positive cases.

6.3 Model Training

We built machine learning models to predict whether a comment
would receive a reply from the topic initiator. The selected models
include Logistic Regression (LR), Support Vector Classifier (SVC),
Decision Tree, Gradient Boosting, AdaBoost, Extra Trees, Random
Fores, and XGBoost.To ensure the robustness and validity of our
results, we applied stratified shuffle to split the dataset into ten
pairs of training and testing sets with a ratio of 80 to 20. Hyper-
parameter tuning for each model was performed using five-fold
cross-validation on the training dataset. Table 1 presents the model
performance of Area Under the Receiver Operating Characteristic
Curve (AUC) for both TalkingPoint and ALZConnected. The XG-
Boost model emerged as the best-performing model, achieving the
highest AUC score of 0.85 in the TalkingPoint dataset and 0.87 in
the ALZConnected dataset. The optimal parameters for XGBoost
included a learning rate of 0.1, a maximum depth of 3, and 200 esti-
mators. The consistency of these results across both communities
demonstrates the robustness of the XGBoost model and its ability
to generalize effectively across different datasets. We subsequently
applied XGBoost to the entire dataset to interpret the model and
identify the most important features contributing to the prediction.

Table 1: Model performance summary of AUC for Talking-
Point and ALZConnected.

Model TalkingPoint ALZConnected
XGBoost 0.850 +0.026 0.867 +0.014
Gradient Boosting 0.847 +0.027 0.867 +0.021
Random Forest 0.842 +0.025 0.858 +0.014
Extra Trees 0.837 +0.024 0.851 +0.021
AdaBoost 0.830 +0.021 0.848 +0.016
Decision Tree 0.793 +0.026 0.795 +0.023
LR 0.593 10018 0.601 +0.012
SvC 0.552 10,017 0.567 +0.011

6.4 Model Interpretation with SHAP

To gain insights into the factors driving our model’s predictions,
we applied SHapley Additive exPlanations (SHAP) [25], a game-
theoretic approach designed to explain both individual and global
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predictions made by machine learning models. Figure 6 shows
the SHAP summary plot for the TalkingPoint community, ranking
features by their importance. The x-axis represents SHAP values,
where red (blue) dots indicate high (low) feature values.

Reading Ease (FRE) is the most influential feature, with higher
scores (indicating more complex comments) associated with a
greater likelihood of receiving replies. Similarly, Reading Grade
(GFI) also shows that more difficult-to-read comments are more
likely to get a reply. These findings suggest that comments with
higher linguistic complexity tend to engage the topic initiator more
effectively; The NRC emotional categories, such as Surprise (NRC),
Disgust (NRC), and Joy (NRC), show predominantly blue dots on
the negative SHAP values, indicating that less emotional comments
are less likely to receive replies. This aligns with the Compound
Sentiment (VADER) sentiment score, where higher scores positively
influence the likelihood of receiving a reply. These results suggest
that comments with lower emotional content, whether positive or
negative, are less engaging for the topic initiator; The part-of-speech
(PoS) features, such as Noun Percentage (PoS) and Verb Percentage
(PoS), have a minimal impact on the model’s predictions. This indi-
cates that the syntactic structure of the comments is less relevant
to whether they receive a reply from the topic initiator.

Interestingly, Cosine Similarity, still shows some influence, albeit
weaker than readability and sentiment features. Higher cosine sim-
ilarity values are associated with negative SHAP values, indicating
that comments with content more similar to the initial post are less
likely to receive replies. By contrast, posts with low similarity are
more likely to attract replies from topic initiators.

These findings are consistent with those observed in the ALZ-
Connected community, as detailed in Appendix A.7, allowing us
to confidently conclude that readability and emotional content are
more critical factors in predicting whether a comment will receive
a reply, rather than its linguistic similarity to the initial post.

High
Reading Ease (FRE) "‘
Surprise (NRC) —— -——-—-’-
Disgust (NRC) -——+—-
Positive Sentiment (VADER) —“
Compound Sentiment (VADER) -“——
Reading Grade (GFI) ———’_
Anger (NRC) ———.-
Joy (NRC) —
Cosine Similarity +—-- %
Trust (NRC) - -'*"- ;
Negative (NRC) —-—*— E
Sadness (NRC) — -.’_ &
Fear (NRC) e =
Positive (NRC) = —
Adjective Percentage (PoS) --’-—
Negative Sentiment (VADER) —
Anticipation (NRC) —f
Adverb Percentage (PoS) "—
Verb Percentage (PoS) +
Noun Percentage (PoS) +

Low
-20 -15 -1.0 -0.5 00 05 1.0

SHAP value (impact on model output)

Figure 6: SHAP values of feature importance in predicting
the likelihood of comment replies.
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7 Discussion and Conclusions
7.1 Primary Findings

This study investigated the dynamics of user engagement in two
large, popular online ADRD communities, TalkingPoint and ALZ-
Connected, by examining four primary hypotheses. Our findings
present a comprehensive understanding of how various factors,
including topic initiator engagement, the content of initial posts,
and the linguistic characteristics of comments, influence interaction
levels within these communities.

Regarding Topic Initiator Engagement (H1), our analysis showed
that threads where topic initiators participated in the following
discussions accumulated significantly more comments compared
with those where topic initiators did not engage in the following
discussions. This result aligns with social presence theory [19],
which suggests that visible, active participation by key individuals
(in our case, topic initiators) within a community can enhance their
presence and thus encourage the participation of others. In this
context, the topic initiator’s engagement can be seen as a catalyst for
increased community activities, highlighting the need to encourage
initiators to be involved in their own threads.

For Commentor Engagement (H2), our findings show that when
commentors received replies from topic initiators, their overall
commenting activities within a community increased. This finding
emphasizes the importance of encouraging reciprocal interactions
in sustaining user engagement over time. It is also supported by
social exchange theory [14], which proposes that positive reinforce-
ment, such as receiving a reply, motivates further participation
within a social context. Moreover, reciprocal interactions are found
to be correlated with positive health-related behavior in an online
breast cancer forum [48]. This highlights the need for community
management strategies that not only encourage posting but also
promote positive reciprocal engagement to maintain an energetic
community environment.

In examining the Content of Initial Posts (H3), our findings show
that the initial post topics significantly impact subsequent com-
menting behaviors. Topics related to practical caregiving, health
discussions, and emotional support are commonly discussed within
threads. Caregivers may share their feelings as a form of release
but are less likely to continue these emotional discussions by re-
plying to others. Conversely, emotional support topics, while less
likely to encourage further engagement from topic initiators, tend
to attract more comments from other users. These findings also
demonstrate the capability of online peer discussions for caregivers
to seek informational or emotional support.

In the analysis of Linguistic Features of Comments (H4), we found
that more complex and emotional comments are more likely to re-
ceive a reply from the topic initiator, while comments that are
linguistically similar to the initial post are less likely to receive such
a reply. While these findings are against communication accom-
modation theories [36], it can be explained that in online health
communities, online users such as informal ADRD caregivers may
pay more attention to the comments that contain more effective in-
formational and emotional support. Such rich content makes these
comments unlikely to be similar to initial posts in both content and
linguistics. This may differentiate online health communities from
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other online communities, such as politics, sports or music, where
people focus more on discussing similar topics.

These findings show that topic initiators and commentators can
stimulate each other’s online activities through active engagement,
and particularly, the topic and linguistic choices in their posts.

7.2 Related Works

7.2.1 Online ADRD Caregiving Discussions. Prior studies have
mainly focused on content analyses of online ADRD caregiving
discussions, with the majority focusing on learning the emotional
and informational needs of informal ADRD caregivers and how
online peer support can meet these needs [24, 44, 47]. Also, there
are studies comparing discussions between different online ADRD
caregiving communities [11, 31], different ADRD caregiver kin
relationships [32], and caregivers and non-caregivers [16].

While these studies provided valuable insights into what in-
formal ADRD caregivers discussed, they generally neglected how
online caregiving communities can support active engagement over
time. The dynamics that contribute to maintaining a vibrant and
supportive community are as critical as understanding the top-
ics being discussed. Our study moves beyond content analysis by
considering the factors that are related to a sustainable online com-
munity, offering a more comprehensive understanding of how they
can remain active and supportive over time.

7.2.2  Online Engagement Dynamics. Research on sustaining on-
line communities has mainly focused on factors that influence user
retention and participation, with an emphasis on aspects like user
loyalty, shared interests, the perceived richness of online discus-
sions, and community structures [21, 27, 43, 50].

However, these studies generally examine online engagement
at the community level, without delving into the specific dynamics
of individual discussions. Our study diverges from this perspective
by focusing on the thread level, which represents the smallest or-
ganizational unit within an online community. We uncovered how
discussions between topic initiators and commentors in a topic
thread can be encouraged, which generates rich online collective
knowledge to support informal ADRD caregivers.

7.3 Limitations and Future Works

While this study provides valuable insights, there are several av-
enues for further exploration. First, the analysis is based on data
from two specific ADRD communities, which may limit the general-
izability to other-purpose platforms. Future research could examine
if the interactive patterns hold in different contexts. Additionally,
factors such as demographic data were not considered. Including
these in future observational studies could offer a more complete
understanding of TIE dynamics.

In the meanwhile, the insights gained from the linguistic analysis
of comments could contribute to the development of automated
community management systems. Future research could also ex-
plore Al-driven interventions aimed at fostering community en-
gagement. For instance, algorithms could be designed to identify
posts requiring additional attention, ensuring that users receive
adequate attention and support in these crucial discussions.
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A Appendices

A.1 Standardized Mean Difference (SMD) for
Covariates in H1

Propensity score matching (PSM) was employed in this study for
H1 to balance the covariates between the TIE and non-TIE groups,
ensuring that any observed differences in engagement are attrib-
utable to the engagement itself rather than underlying differences
between the groups. One method to assess the effectiveness of
PSM is through the standardized mean difference (SMD), which
measures the difference in covariates between the two groups on
a standardized scale. SMD values below 0.20-0.25 [42] are gen-
erally considered indicative of good covariate balance, meaning
that the matched groups are comparable in terms of their baseline
characteristics.

Table 2 presents the SMD values for the key covariates in both
TalkingPoint and ALZConnected after matching. The results show
that all covariates have SMD values well below 0.05 in both com-
munities, indicating that the matching process was successful in
achieving covariate balance.

Table 2: Standardized Mean Differences (SMD) for covari-
ates in TalkingPoint and ALZConnected. Note that the least
frequent topic (Topic #02 in TalkingPoint and Topic #04 in
ALZConnected) was excluded from PSM.

Covariate TalkingPoint ALZConnected
Previous Activity 0.013 0.004
Initial Post Length 0.001 0.019
Sentiment Comp. 0.000 0.010
Sentiment Pos. 0.014 0.014
Sentiment Neg. 0.007 0.008
Topic #01 0.001 0.008
Topic #02 - 0.002
Topic #03 0.011 0.002
Topic #04 0.008 -
Topic #05 0.009 0.023
Topic #06 0.003 0.006
Topic #07 0.000 0.001
Topic #08 0.003 0.012
Topic #09 0.013 0.001
Topic #10 0.004 0.001
Topic #11 0.007 0.020

A.2 Commentor Engagement in ALZConnected

Figure 7 presents the log-scaled average number of comments per
day after receiving the first TIE, comparing the TIE and Non-TIE
groups across different time windows. While some shorter time
windows, such as the 20-day window, show no significant difference
between the two groups (mean of 0.67 for the TIE group and 1.20
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for the Non-TIE group, with a negative statistic -2.15), the pattern
becomes more aligned with the results observed in TalkingPoint as
the time window extends. For instance, by the 100-day window, the
TIE group demonstrates a higher mean of 0.42 (median: 0.13, IQR:
0.04-0.42) compared to the Non-TIE group, which drops to a mean
of 0.32 (median: 0.08, IQR: 0.02—0.33). This suggests that while some
short-term windows do not show a significant difference, the overall
trend in longer time windows indicates sustained engagement for
the TIE group, similar to the pattern seen in TalkingPoint.

. TIE
s Non-TIE

Average Number of Comments Per Day after TIE (Log-scaled)

2.99%+* 4.25%%* 6.81%%*

5.82%4%%

6.18%

30 60 %0 120 150 180
Time Window (days)

Figure 7: Log-scaled average number of comments per day af-
ter TIE in ALZConnected. Green represents the TIE group, and
orange represents the Non-TIE group. Wilcoxon rank-sum
statistics are provided below each window, with significance
levels indicated (***p < 0.001, **p < 0.01, *p < 0.05).

A.3 Standardized Mean Difference (SMD) for
Covariates in H2

Table 3 shows the Standardized Mean Differences (SMD) for various
covariates across different Time Windows for both the TalkingPoint
and ALZConnected platforms. The Window = X refers to the spe-
cific time window (e.g., X=30, 60, 90, etc.), indicating the number
of days or periods being analyzed. Features like Sentiment Pos. and
Sentiment Neg. represent the positive and negative sentiment of
the posts, while Abs. Time captures the absolute time since the
community creation. MAD stands for Mean Absolute Deviation,
reflecting the variability in the number of posts, and Freq. P_before
refers to the frequency of comments posted before a reference time
point. Since the topic proportions must sum to 1 across all topics,
including all topics could introduce redundancy and potential mul-
ticollinearity in the model, as each topic’s proportion is inherently
dependent on the others. To avoid this issue, we removed the lowest
proportion topic from each community, as it contributed minimally
to the overall topic distribution and would not provide significant
additional variance for analysis. Specifically, Topic #5 was removed
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from TalkingPoint and Topic #14 from ALZConnected. This ensures
that the remaining topic proportions provide meaningful variance
without introducing unnecessary dependencies in the model, thus
enhancing the robustness of the feature set.

In general, the SMD values across most covariates are below 0.2,
which indicates strong balance between the groups. For instance,
features such as Comments Length and Sentiment Comp. consistently
show low SMD values across all windows, demonstrating a stable
match between groups. Similarly, MAD values mostly stay below
the threshold, although in the ALZConnected platform, MAD for
Window = 60 is slightly larger than 0.2 (0.217), which suggests a
modest imbalance in post variability during this time period.

A few other features demonstrate relatively larger imbalances,
but still all below 0.25 [17]. For example, in the TalkingPoint plat-
form, Topic #14 shows an elevated SMD value in the Window = 60
(0.182), and Topic #03 also displays higher differences in longer win-
dows, such as Window = 150 (0.172) and Window = 180 (0.242).
On the ALZConnected platform, Topic #01 exhibits slightly higher
SMDs, especially in the longer time windows like Window = 180,
where it reaches 0.216.

Despite these larger imbalances in a few features, the majority of
covariates exhibit low SMD values, reinforcing the overall balance
and comparability of the matched groups. This balance ensures the
robustness of the results across different time windows.

A.4 Generated Topics in ALZConnected

The STM generated 30 distinct topics for the ALZConnected com-
munity, which are visually represented in Figure 8. The distribu-
tion of these topics closely mirrors the patterns observed in the
TalkingPoint community, highlighting the consistency of caregiver
discussions across different platforms.

Each topic reflects a unique theme within the broader discourse
of Alzheimer’s Disease and Related Dementias (ADRD). These
themes range from practical caregiving advice, emotional support,
and health discussions to legal and financial concerns, all of which
are crucial areas of interest for caregivers navigating the challenges
of ADRD.

The bar chart illustrates the proportion of discussions dedicated
to each topic, providing insights into the dominant areas of focus in
the ALZConnected community. For example, topics related to prac-
tical care, such as Community Engagement and Feelings, continue to
be prevalent, similar to what we observed in TalkingPoint. Likewise,
Health Discussions topics, including Diagnosis Progress and Patient
Symptoms, account for a significant portion of the community’s
interactions.

A.5 TIE with Topic Relationships in
ALZConnected

Figure 9 presents a detailed visualization of the impact of Topic Ini-
tiator Engagement (TIE) on various topics within the ALZConnected
community.

The topics with positive impacts (orange) show a strong associa-
tion with increased TIE. Practical caregiving discussions, such as
Drug Dosage, Hospital Surgery, and Cleaning Challenges, are highly
correlated with topic initiator re-engagement. In contrast, the topics
with negative impacts (blue) show that certain emotionally driven
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Topic 15 [COMMUnIWording 01046| forum, board, site, post, read, topic, join, thank, pleas, welcom

Topic 14 [FEMIYDYRGMICS: 01032] grandmoth, grandma, kid, aunt, guilt, feel, marri, uncl, children, grandfath

Topic 26 |Family Relations 01026 dad, sister, brother, mom, mother, sibl, sis, parent, father, stepdad

Topic 23 Seeking Understanding 0,046 say. talk, somet, hear, answer, ask, mean, sometim, bother, listen

Topic 3 |Hearttelt Griet 0,041 hug, grief, griev, birthday, grate, smile, goodby, tear, anniversari, moment

Topic 7 [Caregiver Siress| 0034 caregiv, job, stress, companion, hire, spous, adult, giver, fullim, sole

Topic 20 |Palient Sentiments: 0,029 situat, becom, issu, physic, verbal, mental, caretak, unfortun, control, daili

Topic 26 |Faith and Belief. 0,027 god, lord, jesus, spirit, prais, bibl, psalm, niv, christ, faith

Topic 19 [DIAGNOSISIPFOGEss) 01047 stage, diagnos, ago, recent, declin, year, progress, past, rapid, month

Topic 6 |Palient SympLoms. 01037 day, everi, yell, scream, week, calm, hour, break, lter, redirect

Topic 5 |DiligiDosage 0108| aricept, namenda, prescrib, neurologist, mri, dosag, seizur, exelon, seroquel, depakot

Topic 21 |FioSpital Surgeny 01025 surgeri, hospit, psych, appt, uti, doctor, antibiot, doc, appoint, kidney

Topic 25 |NEMONy LSS 0025 husband, wrong, forget, happen, convers, son, crazi, repeat, rememb, noth

Topic 16 |MedicalionUSaGENINIGI023] amyloid, aromatherapi, peroxynitit, plaqu, oxid, genet, neuron, ginseng, impair,trial

Topic 4 Medicare Law. 0,027 medicar, program, worker, servic, agenc, covid, veteran, provid, feder, administr

Topic 17 Financial Planning 0.026] attorney, bank, lawyer, bill, poa, guardianship, legal, money, pay, dpoa

Topic 2 Negation Language 0065 cant, dont, want, wont, anymor, doesnt, know, ju

Topic 22 |Explaining Attempis 0042, didnt, told, went, got, said, couldnt, came, wasnt, kept, took

Topic 24 Intensifiers Used 0039 still, much, seem, though, quit, most, expect, long, b, fair

Topic 27 |ConNeGtor Words 0034 shes, hes, ive, reall, isnt, pretti, weve, hasnt, anyway, that

Topic 11 Daily Support Questions 0,053 can, help, find, idea, suggest, will, anyon, someon, might, proble

Topic 30 Care Facilities. 0,037 facil, move, assist, alf, staff, home, place, transit, unit, visit

Topic o Daily Care Communication 0,083 partner, pwd, exampl, art, video, book, communic, languag, carer, creat

Topic 29 |Comforter for Patients 0.026! dog, cat, game, window, pictur, movi, play, doll, photo, farm

Topic 12 Mobility Challenges 0,026 car, mil, hous, drive, polic, il groceri, neighbor, garag, truck

Topic 13 Dress and Laundry 0,025 cloth, shirt, dirti, hair, wash, laundri, shower, nai, shave, towel

Topic8  Cleaning Challenges 0,024 chair, leg, diaper, walker, pee, wheelchair, toilet, incontin, mattress, brui s Community Engagement
Feelings

Health Discussions
Legal & Financial

Other

Practical Care

Topic 16 Sleep Issues 0,024 night, asleep, nap, sleep, slept, woke, wake, awak, afternoon, morn

Topic 10| Holiday Blessings 0024  christma, byte, momma, ray, fun, jack, fon, tree, attach, girl

Topic 1 Patient Diet 0020 eat, drink, swallow, tube, cough, morphin, chew, eaten, food, choke

000 002 04 006
Expected Topic Proportion

Figure 8: Distribution of expected topic proportions for the
30 identified topics in the ALZConnected community.

or community-focused topics tend to result in less engagement from
topic initiators. Discussions such as Faith and Belief, Heartfelt Grief,
and Community Wording exhibit lower levels of re-engagement.

These pattern of engagement is consistent with what we ob-
served in the TalkingPoint community, reinforcing the conclusion
that practical caregiving discussions are more likely to associate
with ongoing re-engagement.

A.6 TIE with Number of Comments in
ALZConnected

Figure 10 displays the trends in the proportion of comments for
topics within the Feelings and Health Discussions categories. This
figure offers a comparative view of how these discussions evolve
as the number of comments increases. Unlike the clear distinctions
observed in the TalkingPoint community, the trends in ALZCon-
nected are more muted, particularly within the Feelings category,
suggesting differences in community dynamics between these plat-
forms.

In the Feelings category (upper panel), topics such as Seeking
Understanding and Heartfelt Grief show a gradual increase in en-
gagement as the number of comments grows. However, the upward
trend is less pronounced compared to TalkingPoint, indicating that
while these topics resonate with community members, they may
not provoke as sustained a response. Similarly, in the Health Dis-
cussions category (lower panel), topics like Drug Dosage, Hospital
Surgery, and Diagnosis Progress show steady trends as comment
volume increases. Although these health-related discussions are
crucial to the community, their engagement pattern in ALZCon-
nected appears less dynamic than in TalkingPoint, where such topics
see more significant fluctuations over time.
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Table 3: Standardized Mean Differences (SMD) across Time Windows for TalkingPoint and ALZConnected. Note that the least

frequent topic (Topic #05 in TalkingPoint and Topic #14 in ALZConnected) was excluded from PSM.

Feature Window =30 Window =60 Window =90 Window =120 Window =150 Window = 180
TalkingPoint
Comments Length 0.122 0.077 0.064 0.062 0.115 0.075
Sentiment Pos. 0.043 0.052 0.059 0.065 0.073 0.033
Sentiment Neg. 0.023 0.085 0.119 0.112 0.127 0.175
Sentiment Comp. 0.043 0.021 0.047 0.069 0.068 0.103
Abs. Time 0.054 0.026 0.022 0.064 0.025 0.064
Topic #01 0.100 0.128 0.126 0.131 0.165 0.188
Topic #02 0.148 0.001 0.026 0.000 0.030 0.050
Topic #03 0.066 0.090 0.149 0.170 0.172 0.242
Topic #04 0.037 0.061 0.077 0.096 0.011 0.033
Topic #06 0.022 0.005 0.035 0.038 0.016 0.046
Topic #07 0.066 0.048 0.034 0.012 0.049 0.051
Topic #08 0.083 0.073 0.057 0.065 0.058 0.061
Topic #09 0.024 0.011 0.015 0.023 0.025 0.047
Topic #10 0.065 0.023 0.002 0.071 0.051 0.087
Topic #11 0.034 0.043 0.025 0.003 0.012 0.011
Topic #12 0.027 0.032 0.019 0.010 0.059 0.049
Topic #13 0.031 0.052 0.042 0.108 0.051 0.105
Topic #14 0.064 0.182 0.153 0.092 0.095 0.041
Topic #15 0.035 0.024 0.029 0.003 0.001 0.025
Freq. Ppefore 0.103 0.057 0.061 0.065 0.069 0.090
MAD 0.107 0.095 0.066 0.051 0.047 0.043
ALZConnected
Comments Length 0.043 0.008 0.013 0.103 0.023 0.072
Sentiment Pos. 0.102 0.112 0.055 0.068 0.005 0.021
Sentiment Neg. 0.070 0.070 0.109 0.096 0.128 0.165
Sentiment Comp. 0.042 0.092 0.082 0.049 0.082 0.058
Abs. Time 0.026 0.110 0.071 0.068 0.130 0.128
Topic #01 0.091 0.120 0.128 0.180 0.177 0.216
Topic #02 0.037 0.007 0.059 0.048 0.018 0.012
Topic #03 0.002 0.023 0.034 0.057 0.064 0.037
Topic #04 0.004 0.011 0.023 0.054 0.032 0.022
Topic #05 0.062 0.054 0.097 0.064 0.098 0.111
Topic #06 0.037 0.064 0.048 0.004 0.044 0.024
Topic #07 0.143 0.048 0.060 0.011 0.001 0.003
Topic #08 0.102 0.059 0.031 0.041 0.020 0.038
Topic #09 0.041 0.053 0.058 0.090 0.066 0.067
Topic #10 0.022 0.031 0.023 0.034 0.013 0.005
Topic #11 0.187 0.154 0.114 0.083 0.105 0.143
Topic #12 0.079 0.053 0.042 0.097 0.053 0.056
Topic #13 0.098 0.089 0.106 0.142 0.123 0.164
Topic #15 0.032 0.048 0.034 0.019 0.003 0.042
Freq. Ppefore 0.139 0.084 0.066 0.054 0.048 0.033
MAD 0.066 0.217 0.023 0.188 0.079 0.126

A.7 SHAP Summary in ALZConnected

Figure 11 presents the SHAP summary plot for the ALZConnected.
The plot reveals similar trends to those observed in TalkingPoint,
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with linguistic complexity and emotional tone being crucial factors

in predicting engagement.

1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391

1392



1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450

Catalysts of Conversation in Online ADRD Communities

High
Reading Grade (GFI)
Compound Sentiment (VADER)
Disgust (NRC)
Surprise (NRC)
Positive Sentiment (VADER) -
Reading Ease (FRE)
Anger (NRC)
Negative Sentiment (VADER)
Cosine Similarity
Joy (NRC)

Fear (NRC)

Feature value

Adjective Percentage (PoS)

Sadness (NRC)

Anticipation (NRC)
Negative (NRC) —

Positive (NRC)

Adverb Percentage (PoS)

Noun Percentage (PoS)

Trust (NRC) _-4'.
Verb Percentage (PoS) —-‘F—

-2 -1 0 1 2
SHAP value (impact on model output)

Low

Figure 11: Analysis of SHAP values to determine the feature
importance in predicting the likelihood of receiving a reply
within ALZConnected.
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—— Topic 5 Drug Dosage (***)
-@- Topic 21 Hospital Surgery (***)

-e- Topic 8 Cleaning Challenges (***)

-@- Topic 12 Mobility Challenges (***)
—e— Topic 17 Financial Planning (***)

-e— Topic 30 Care Facilities (***)
-o- Topic 16 Sleep Issues (***)
@ Topic 6 Patient Symptoms (***)
-®- Topic 28 Family Relations (***)
@ Topic 20 Patient Sentiments (***)
—e— Topic 13 Dress and Laundry (***)
-®- Topic 19 Diagnosis Progress (***)
@ Topic 25 Memory Loss (***)
—— Topic 1 Patient Diet (*)

@ Topic 23 Seeking Understanding (**)
-8 Topic 14 Family Dynamics ()
@ ! Topic 11 Daily Support Questions (***)
@ (Topic 7 Caregiver Stress (***)
-@- 1Topic 29 Comforter for Patients (***)
—o— Topic 4 Medicare Law (***)
—— Topic 18 Medication Usage (***)
-8~ Topic 9 Paily Care Communication (***)
-o- Topic 10 Holiday Blessings (***)
-8 Topic 15 Commaunity Wording (***)
—o— Topic 3 Heartfelt Grief (***)
—~e@—Topic 26 Faith and Belief ("J*)

B Positive Impact
N Negative Impact
I Not Significant

-0.02 -0.01 0.00 0.01 0.02 0.03
Topic Initiator Engagement Impact

Figure 9: Visualization of the TIE impact on various topics
within ALZConnected. The plot shows each topic’s sensitivity
to TIE (***p < 0.001, “*p < 0.01, *p < 0.05).
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Figure 10: Comparative trends of comment frequencies over
time in the Feelings and Health Discussions categories within
ALZConnected. Each line represents a topic, with trends show-
ing how discussion frequency changes with the number of
other comments in the forum.

1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508



	Abstract
	1 Introduction
	2 Data Source
	3 Topic Initiator Engagement (H1)
	3.1 Data Cohort
	3.2 Propensity Score Matching
	3.3 Statistical Analysis

	4 Commentor Engagement (H2)
	4.1 Data Cohorts
	4.2 Propensity Score Matching
	4.3 Statistical Analysis

	5 Topic Analysis of Initial Posts (H3)
	5.1 Data Cohort
	5.2 Structural Topic Modeling
	5.3 Topic Trends

	6 Linguistic Analysis of Comments (H4)
	6.1 Data Cohort
	6.2 Feature Selection
	6.3 Model Training
	6.4 Model Interpretation with SHAP

	7 Discussion and Conclusions
	7.1 Primary Findings
	7.2 Related Works
	7.3 Limitations and Future Works

	References
	A Appendices
	A.1 Standardized Mean Difference (SMD) for Covariates in H1
	A.2 Commentor Engagement in ALZConnected
	A.3 Standardized Mean Difference (SMD) for Covariates in H2
	A.4 Generated Topics in ALZConnected
	A.5 TIE with Topic Relationships in ALZConnected
	A.6 TIE with Number of Comments in ALZConnected
	A.7 SHAP Summary in ALZConnected


