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ABSTRACT

The social restrictions, disruptions in daily activities, and psy-
chological stressors arising from the COVID-19 pandemic con-
stitute a psychological burden for people worldwide, which can
be especially detrimental for individuals with mental disorders
like Eating Disorders (ED). In this research, we aim to compre-
hend how COVID-19 has affected individuals with eating disor-
ders through a comparative analysis of data obtained from on-
line communities. We collected data spanning two years before
and after the declaration of the pandemic from the subreddits
r/AnorexiaNervosa, r/BingeEatingDisorder, and r/EatingDisorders.
The research presents multi-faceted tasks where we analyze the con-
tent of each of the subreddits by applying a strategy that combines
topic modeling, social network analysis, and time series modeling
for a better understanding of these communities on both content
and network levels. Through a comparative analysis, we address
the discussion topic changes based on users’ content and determine
how COVID-19 leads to changes in communication patterns within
the communities. Finally, we implement time series models like
ARIMA, Prophet, LSTM, and Transformer on daily posts and com-
ments count to forecast users’ activities within the subreddit and
establish a performance comparison of these time series models.
The findings indicate that both the content of users’ discussions
and the level of communication and online support-seeking related
to eating disorders on Reddit underwent significant changes during
the pandemic. The data of this study is available at this GitHub!.
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1 INTRODUCTION

Eating disorders (EDs) are serious but treatable mental and physical
illnesses that can affect people of all genders, ages, races, religions,
ethnicities, sexual orientations, body shapes, and weights. Accord-
ing to the National Eating Disorder Association (NEDA)?. There
are 28.8 million people suffering from clinically significant EDs at
some time in their life in the United States only [9].

The COVID-19 pandemic has even worsened ED communities
more than their usual activities. The post-pandemic years funda-
mentally uprooted and transformed the lives of virtually every
individual. No longer could people meet or handshake when that
meeting or handshake could be a means of death. Uncertainty and
fear surrounding the disease, and lack of consistent and reliable
information contribute to rising levels of anxiety and stress among
people [38], in the United States alone, 37% of individuals exhibit
signs of anxiety and depression [16].

Despite the rising mental impact, the increased risks associated
with COVID-19 made traditional support avenues, such as group
therapies and individual provider visits, difficult or impossible. This
has created a complex challenge for individuals with mental health
issues. Individuals fighting EDs are among the most impacted by
this, as emerging research is beginning to show.

Given the potential for the COVID-19 outbreak to have devas-
tating consequences on human life, it is critical that we work to
understand its negative psychological effects. In this work, we use
Reddit, a popular social media platform, to study how COVID-19
has impacted the behavior of people posting in ED forums. We
focus on three Reddit sub-forums, referred to as subreddits, which
are designed to offer peer support for users who are struggling
with specific types of ED. We aim to determine whether there are
changes related to the pandemic in online ED forums through a
comparative study. To measure this, we build topic models to iden-
tify the main topics discussed, social network analysis for users’
interaction, and time series models to forecast user’s activities over
posts and comments during the pandemic.

This paper explores the communities of r/EatingDisorders,
r/AnorexiaNervosa, and r/BingeEatingDisorder with the aim of
addressing the following inquiries:

e How Extensively is the Topic of COVID-19 Addressed within
the Selected Subreddits?

e Do Conversational Shifts in Eating Disorder Subreddits Dif-
fer Amidst COVID-19?
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e Do Alternations in Social Interaction Patterns in Eating Dis-
order Subreddits Differ During COVID-19?

e What methods can be employed to analyze the performance
of time series forecasting models on post and comment data?

Our findings include substantially increased rates of posting
and commenting in ED subreddits along with strong connectivity
between users. A transition of discussion content from usual ED
issues to COVID-19-related ED issues. These and other findings
provide insights into specific ways in which COVID-19 has not
only impacted the behavior of users who discuss ED concerns but
also the users who do not have ED problems. To the best of our
knowledge, existing research has examined these online support
venues and found that during the pandemic years, the specific
symptoms of EDs change due to the substantial impacts of the virus
on day-to-day life [41]. Some studies only examined the impacts
in the first few months of the pandemic which are not sufficient
to assess long-term effects [11, 29, 34]. The present study aims to
expand the existing analysis by examining data from the first 24
months before and after the declaration of the pandemic, March
2018 - February 2020 and March 2020-February 2022. These date
ranges are strategically selected to examine comparative differences
between the timelines.

2 RELATED WORK

Eating disorders are severe mental health conditions characterized
by unusual eating habits or behaviors related to weight control.
Distorted beliefs and attitudes regarding weight, body shape, and
eating patterns are central to the development and persistence of
these disorders. The nature of these concerns can differ based on
gender; in men, for instance, body image issues may revolve around
the desire for increased muscularity, while in women, the focus may
be more on achieving weight loss[39]. Research has revealed that
in 2017, an estimated 16 million individuals globally were affected
by anorexia nervosa and bulimia nervosa [23].

There are six main feeding and eating disorders now recognized
in diagnostic systems: anorexia nervosa, bulimia nervosa, binge
eating disorder, avoidant-restrictive food intake disorder, pica, and
rumination disorder. Numerous studies have been done on each
type of eating disorder with a variety of ages and sex. To name a
few, Jeffrey G et. al.[20] address eating disorder among adolescents
the Risk for Physical and Mental Disorders During Early Adult-
hood. Golden et al[14] suggest how obesity prevention efforts may
lead to the development of an ED in adolescents. Eating disorders
and disturbed eating patterns are always associated with mental
disorders. Natalie C. et al[28] conducted a comprehensive study
exploring bidirectional associations between eating disorders and
psychiatric disorders.

Social media platforms are rapidly gaining significance as valu-
able sources of information pertaining to mental health disorders.
Reddit serves as an exceptionally well-suited platform for the exam-
ination of eating disorders, primarily due to its semi-anonymous
nature, which fosters candid user interactions and diminishes inhibi-
tions related to sharing personal experiences [7]. Furthermore, Red-
dit features subreddits dedicated to serving as forums for eating dis-
orders discussions, such as r/EatingDisorders, r/AnorexiaNervosa,
and r/BingeEatingDisorder. These specialized subreddits enable
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a more precise analysis of users contending with specific eating
disorder conditions.

Several prior studies have concentrated on the characterization
of discourse patterns within Reddit communities. Research endeav-
ors have included the analysis of long-term trends in the usage
of topics and word choices [6], the exploration of the relationship
between user participation styles and their preferences in topics
[10], and the examination of discourse patterns specifically related
to self-disclosure, the provision of social support, and anonymous
posting [7, 31]. Other studies of Reddit eating disorders communi-
ties have aimed to quantify and forecast changes in user behavior.
Yousrha et. al. [12] analyzed the content and the network of the
pro-eating disorders (pro-ED) community and the pro-recovery
community on Reddit by applying an approach that combines topic
modeling, social network analysis, and sentiment analysis. Ash-
leigh N et. al. [35] presented linguistic measures to find dramatic
changes in the lives of those with eating disorders (EDs) during the
COVID-19 pandemic.

Current research on the confluence of EDs and COVID-19 in-
dicates that the impacts are wide-reaching and felt throughout
the world, as one might expect [18, 25, 37]. Two main themes have
emerged from the widespread impact: First, people are experiencing
various barriers (including social, role, and support), and second,
there are unexpected benefits for those battling EDs during the
pandemic. The study has indicated that the pandemic has caused
wide-ranging social barriers amongst those fighting EDs, includ-
ing isolation and changes in accountability/responsibility [21], and
these social barriers often exacerbate existing negative behaviors.
People experiencing stressful life events—such as a death in the
family or a pandemic—experience a dramatic increase in harmful
coping mechanisms and weight/food control behaviors [24]. As a
result, people experiencing EDs have reported an increased usage
of harmful coping mechanisms.

Social media analysis has been used to study the impacts of the
COVID-19 pandemic and the spread of the virus. Shen et al. [33]
used Granger causality tests to show that Weibo posts related to
COVID-19 symptoms or a diagnosis could be used to predict case
counts up to two weeks ahead of time in China. Ordun et al. [30]
explored topics and network features in COVID-19 tweets. They
studied the propagation of information related to the pandemic and
showed a relationship between topics and government press brief-
ings. Gencoglu and Gruber [13] created a causal model involving
Twitter activity and sentiment, COVID-19 statistics, country demo-
graphic statistics, and government interventions. They found that
country Twitter usage, new deaths, new infections, and lockdown
announcements all impact COVID-19-related Twitter activity.

3 DATA

During this investigation, we utilized the Pushshit API[1] to pro-
grammatically extract Reddit posts and comments spanning from
March 2018 to February 2022. The declaration of COVID-19 as a
global health emergency by the World Health Organization and the
United States in March 20203 prompted us to categorize our dataset
into two segments: the period prior to the pandemic declaration
(March 2018 to February 2020), labeled as Pre-Pandemic data, and

3COVID-19 emergency declaration
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Table 1: Pre-Pandemic Subreddit Data

r/Eating  r/Anorexia I/BingeEating
Disorders Nervosa Disorder Total
Post 2,345 5,125 11,943 19,413
Comment 11,552 19,620 57,864 89,036
Table 2: Mid-Pandemic Subreddit Data
r/Eating  y/Anorexia 1/BingeEating
Disorders Nervosa Disorder Total
Post 3,569 16,283 20,093 39,945
Comment 18,804 73,986 91,374 184,164

the period following the declaration (March 2020 to February 2022),
referred to as Mid-Pandemic data. Our focus centered on three
specific subreddits related to eating disorders: r/EatingDisorders,
r/AnorexiaNervosa, and r/BingeEatingDisorder. The selection of
these subreddits was underpinned by several considerations. Firstly,
we factored in the overall size of the subreddit groups and their
active membership. Second, given that these subreddits provide sup-
port for various eating disorders, it was plausible to anticipate that
their users might have encountered distinct impacts attributable to
COVID-19.

Table 1 shows statistics on the number of posts and comments
from these three subreddits we chose prior to the epidemic, whereas
Table 2 shows data for the middle of the outbreak. It is obvious that
from the pre-pandemic to the mid-pandemic era, the numbers of
posts and comments on r/EatingDisorders and r/BingeEatingDisorder
nearly doubled. The numbers of posts and comments on r/Anorexia-
Nervosa increased by more than a factor of two during the middle
of the epidemic.

4 METHODOLOGY

In this paper, our objective is to examine the changes in eating dis-
order activity during the pandemic. Figure 1 illustrates the research
framework of our study. We commence by gathering data from our
target population, focusing on eating disorders. Subsequently, we
conduct data analysis to extract linguistic and network characteris-
tics. Utilizing the analyzed data, we employ LDA topic modeling to
identify prominent topics discussed within the dataset. Addition-
ally, we construct a graph network and explore its properties. To
further our analysis, we introduce time series intervention analysis.
Ultimately, we interpret the findings by visually comparing topics,
graph networks, and time series data between the pre-COVID and
mid-COVID pandemic periods.

4.1 Data Processing

In this stage, various data processing tasks, including tokeniza-
tion, cleaning, and normalization, are performed on the Reddit
data. All posts and comments undergo tokenization based on white-
space. During normalization, we eliminate inappropriate tokens
such as URLs, emojis, images, and non-English words using a com-
prehensive set of regular expressions[2]. Lemmatization is em-
ployed to normalize tokens to their base form, enhancing the rep-
resentation of text features by consolidating related tokens under
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their base forms. Finally, we construct a term-frequency-inverse-
document-frequency (tf-idf) metric to evaluate the significance
of each lemma across the dataset. Less significant lemmas are ex-
cluded from the dataset to optimize the performance of topic mod-
els.

4.2 Data Analysis

The data analysis in this study unfolds across three distinct phases.
The initial phase commences with topic modeling applied to both
pre-pandemic and mid-pandemic datasets, facilitating the extrac-
tion of valuable insights. Subsequently, we undertake an extensive
social network analysis to quantify user activity and interactions
within the targeted subreddits. Finally, we employ time series anal-
ysis to identify any notable shifts in activity patterns during the
pandemic period.

4.2.1 Topic Modeling: To study the changes in discussion con-
tent that occurred during the pandemic, we use Latent Dirichlet
Allocation (LDA) topic modeling[3]. The reason behind choosing
LDA topic modeling is that it is an unsupervised machine learning
method and does not require preliminary classification of the docu-
ments. LDA has shown great results in online communities relating
to mental disorders[2, 5, 27]. To understand the discussion topics
that are common within r/EatingDisorders, r/AnorexiaNervosa, and
r/BingeEatingDisorder, we train a single topic model on combined
posts and comments from these three subreddits. This provides us
with a set of topics, where each topic is defined as a distribution over
words. We use this trained model to infer topic distributions for each
of the subreddits. This helps us analyze changes in the respective
subreddits from pre-pandemic to mid-pandemic times. We ensure
that discussions from each of the subreddits are equally represented
in our dataset over the timeline. We use the implementation of LDA
topic modeling provided in the GENSIM Python Library[32] and
train models with k = 5, 10, ....., 50 topics. We select a single model
to use in our analysis by examining their coherence scores, a mea-
sure of the semantic similarity of high-probability words within
each topic[26]. As coherence tends to increase with increasing k,
we select k as the first local maxima of coherence scores for each
of the subreddit data pre-pandemic and mid-pandemic.

4.2.2  Social Network Analysis: Social Network Analysis (SNA) is
the study of relations between individuals[36]. It is an interdis-
ciplinary descriptive, conceptual, and empirical framework that
represents complex systems as networks. The individual who con-
tributes to the group is presented as a node, and the relationship
is presented as an edge of the network. Our research focuses on
investigating alterations in social interaction patterns within each
subreddit. To accomplish this, we establish a set of user interaction
metrics, drawing inspiration from previous research in network
analysis as applied to social media platforms[36, 43, 44]. In order
to carry out our Social Network Analysis (SNA), our initial step
involves modeling our community as a social interaction graph de-
noted as G = (N, E), where N represents the individuals who post
and comment within the subreddit, and E constitutes the collection
of interactions among them. Here, an interaction is defined as a
reply or a comment on a comment within the community. In our
study, we use an undirected link and remove self-loops in order to
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Figure 1: A general overview of the research architecture of our system
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maintain the integrity of our metrics calculations. Social network
analysis involves a variety of tasks[36]. We then compute eight
metrics commonly used to characterize graphs as our user inter-
action measures[2], which are described in detail in the Table 3.
We use the NetworkX library[15] to assist with graph creation and
metric extraction.

4.2.3 Time Series: Time series analysis, a statistical methodology,
is focused on examining data points collected, recorded, or evalu-
ated across successive time intervals [45]. In our research inquiry,
we employ time series models to forecast user activity by analyzing
the daily count of posts and comments. Our approach is influenced
by the study of Mrinal Kuram and colleagues [22], where they inves-
tigate the impact of an event on user activity within mental health
subreddits. Their methodology involves using a t-test to compare
observations "before" and "after" a significant event. However, our
approach differs in that we consider longer time periods, which
allows us to capture seasonal patterns and long-term trends more
effectively. We often observe strong trends over time and seasonal
fluctuations in our data, rendering direct comparisons of two time
periods using a t-test unreliable.

We use ARIMA[4], Prophet[19], LSTM[17], and Transformer
[40] models to forecast user activities through posts and comments
count and compare model performance with respect to ARIMA
model. To ensure consistency in our analysis, we apply min-max
scaling to all the data, a technique that utilizes the minimum and
maximum values within the dataset for normalization. Furthermore,
we divide the data into training and testing sets, maintaining a
uniform 2:1 ratio for all the models. As a pre-processing step, we
employ a seven-day rolling mean to smooth the dataset, effectively
filtering out short-term fluctuations and outliers. This enables us to
better understand the underlying trends and patterns in the data.
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5 RESULT AND DISCUSSION

5.1 How Extensively is the Topic of COVID-19
Addressed within the Selected Subreddits?

We utilize the COVID-19 terminology provided in Table 4 to calcu-
late the proportion of posts and comments per month that reference
terms associated with COVID-19. Figure 2 illustrates the percent-
age of posts related to COVID-19, while Figure 3 represents the
percentage of comments. We observe that discussions surrounding
COVID-19 are prevalent in all three subreddits around the begin-
ning of March 2020. However, r/EatingDisorder subreddit exhibits
a higher proportion of COVID-19-related discussions in the posts,
whereas r/BingeEatingDisorder features a greater prevalence of
such discussions in the comments.

Discussion: When determining the starting point for the COVID-
19 period in our research analysis, we selected March 1, 2020, as
a meaningful date. On this date, the United States, where a signif-
icant portion of Reddit users reside, began to address COVID-19
in a more concerted manner. March 1 closely followed the first
reported COVID-19 death in the United States on February 28, and
it preceded subsequent developments such as school closures and
state lockdowns.

In Figure 2, COVID-19 related discussion reached the first peak
in March 2020 and r/EatingDisorder subreddit shows more frequent
COVID-19 related posts than other subreddits. This suggests that
users in these subreddits are strongly affected by COVID-19. Fig-
ure 3 reveals that users commented COVID-19 related discussions
more frequent in r/BingeEatingDisorder than other subreddits. This
could be the fact that users tried to relate their binge eating disorder
related issues to COVID-19 according to their symptoms[42].
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Table 3: Names and descriptions of user interaction measures

Metric Name Description

Node Count |N|
Edge Count |E|

Network Density %
Connected Component Count
Clustering Coefficient

Mean Connected Component Size
Mean Shortest Path

Network Diameter

Number of unique users who posted or commented

Number of unique users who interacted through a reply to a post or comment
Number of edge in graph over number of possible edges

Number of subgraphs in which all pairs of nodes are connected by an edge
Measure of the degree to which nodes tend to cluster together

Mean number of nodes in a connected component

Mean distance between each pair of vertices that are connected by a path
Maximum distance between any pair of nodes within a connected component

Table 4: Lexicons of COVID-19 Terms

Original Search Terms Additional Terms
2019-ncov COVID mers corona rona
2019ncov COVID-19 sars outbreak  sars-cov-2
coronavirus COVID19 SARS2 | pandemic virus
SARSCOVID19 wuflu Wuhan
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Figure 2: Percentage of posts per month mentioned COVID-
19 related words
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Figure 3: Percentage of comments per month mentioned
COVID-19 related words
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5.2 Do Conversational Shifts in Eating Disorder
Subreddits Differ Amidst COVID-19?

Providing a deeper comprehension of the subjects and debates in
these communities, we employ the LDA topic model, utilizing both
post and comment data. By comparing the results of topic modeling
before and during the pandemic, we enhance our understanding of
the communities. Tables 7 to 12 present the outcomes of our LDA
topic model. This model was developed using the pre-processed
data from both pre-pandemic and mid-pandemic periods for each
subreddit. Detailed information on our approach to constructing
this model can be found in subsection 4.2.1. To enhance our un-
derstanding of the discussion evolution from the pre-pandemic to
mid-pandemic data, we manually assigned topic labels to each of
these topics. These labels were based on our observations of the
high-probability words provided by the model.

Discussion: Table 7 displays the topics that were discussed in the
pre-pandemic data of the r/EatingDisorder subreddit. In contrast,
Table 8 illustrates the topics from the mid-pandemic data. Most
of the topics in Table 7 are related to eating disorder issues like
"BODY IMAGE AND CONTROL STRUGGLES", "EATING HABITS
AND MEDICATION", "BULIMIA RECOVERY". Where as during the
mid-pandemic, we noticed a significant increase in discussions re-
lated to COVID-19. The "EATING HABIT IN COVID" topic revolved
around meal planning, dietary choices, calorie intake, and healthy
eating during the pandemic. The "SEEKING SUPPORT COVID"
topic centered on seeking help, advice, treatment, support, and
recovery strategies from the community during the pandemic. The
"POST-COVID EXPERIENCE" topic shared information about indi-
viduals’ experiences after being infected by COVID-19, including
details about taste, weakness, recovery advice, and more.

Similarly, we notice a variety of topics discussed related to
anorexia nervosa in Table 9. However, there are notable shifts in
the topics discussed after the onset of the pandemic in Table 10.
One dominant topic revolves around the rules and regulations of
the r/Anorexia-Nervosa subreddit, encompassing discussions about
subreddit rules, posts, comments, and the actions (such as imme-
diate reporting) taken for violations of community regulations.
Another prominent topic centers on "POST-COVID EXPERIENCE,'
addressing aspects like COVID-19, medications, side effects, pain,
and stomach issues. Additionally, there’s a focus on "LOCK DOWN
AND FAMILY,' reflecting discussions related to lockdown measures,
family dynamics, and the impact of the pandemic on various aspects
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of life. These shifts indicate that the community was significantly in-
fluenced by the COVID-19 pandemic, with members seeking advice
and information about maintaining a "POST-COVID EXPERIENCE"
during these challenging times.

By comparing topics in Table 11 and Table 12, it can easily be
demonstrated that r/BingeEatingDisorder community was indeed
affected by COVID-19 restrictions. The "COVID RESTRICTION"
topic refers to lockdown restrictions that individuals experienced
during the pandemic. The "DAILY ROUTINE" topic reflects changes
in people’s daily activities and mobility due to pandemic-related
lockdowns. Furthermore, the "FAMILY CONCERNS" topic under-
scores people’s worries about their family members and their eat-
ing habits during the pandemic. These findings highlight the pan-
demic’s influence on the community’s discussions and concerns.

5.3 Do Alternations in Social Interaction
Patterns in Eating Disorder Subreddits
Differ During COVID-19?

Our research aims to examine the shifts in social interaction dynam-
ics within three chosen eating disorder subreddits, comparing the
pre-pandemic period to the mid-pandemic period. To achieve this,
we constructed separate social networks for each subreddit during
both time periods. These networks help us measure social interac-
tion, as detailed in Table 3, and we further analyze the alterations in
network structure by calculating various centrality metrics. Table 6
presents the social interaction metrics for the r/EatingDisorder,
r/AnorexiaNervosa, and r/BingeEatingDisorder subreddits, respec-
tively. We observe significant shifts in these metrics across all three
subreddits.

Discussion: Each community within subreddits exhibits charac-
teristics of sparse networks, characterized by their low density and
the presence of a significant connected subgraph alongside a mini-
mal number of two-node connected components[8]. The increasing
number of node and edge count signify user’s engagement has
increased within the subreddit, such as seeking help, commenting
on others’ posts for guidance, sharing experiences, and expressing
their feelings. The increase in connected components, mean con-
nected component and mean shortest path suggest that a broader
range of topics are being discussed in these subreddits. This ob-
servation is consistent with our findings from topic modeling (as
discussed in subsection 5.2), where we identified a wide array of
prominent topics being discussed during both time periods.

5.4 What methods can be employed to analyze
the performance of time series forecasting
models on post and comment data?

In this study, our objective is to assess the effectiveness of a time
series model based on Transformers using data related to post
and comment counts. We conduct a comparative analysis of the
Transformer-based model with ARIMA, Prophet, and LSTM models.
The Root Mean Square Error (RMSE) values and their relative com-
parisons are presented in Table 5. The LSTM model demonstrates
a relative improvement of 50.98% for posts, 52.88% for comments,
and 50.47% for the combined count of posts and comments when
compared to the Prophet model. It’s worth noting that we initially
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Table 5: Summary of Time Series Models on Posts and Com-
ments Count

Time Series Post Comment Total
Model st OMMENLS  posts and Comments
0.685 0.758 0.754
ARIMA (0%) (0%) (0%)
0.102 0.104 0.105
Prophet (-85.10%)  (-86.28%) (-86.07%)
0.050 0.049 0.052
LSTM (-92.70%)  (-93.54%) (-93.10%)
Transformer 0.0715 0.0959 0.0917
(-89.56%)  (-87.35%) (-87.83%)

expected the Transformer model to deliver superior performance
compared to the LSTM model. However, we observe that the Trans-
former model’s performance is slightly lower than LSTM.

Our results indicate that LSTM demonstrates exceptional per-
formance compared to other models. Deep learning models, such
as LSTM, possess the capacity to effectively capture intricate pat-
terns, retain them in memory, and discern dependencies within the
data, surpassing the capabilities of linear models like ARIMA and
Prophet.

6 CONCLUSION

In our research study, we carried out a comparative analysis using
Latent Dirichlet Allocation (LDA) topic modeling to assess how
COVID-19 has influenced the online behavior of individuals who
discuss eating disorder concerns by analyzing activities within
r/EatingDisorder, r/AnorexiaNervosa, and r/BingeEatingDisorder
communities on Reddit. Primarily, we observed a significant surge
in the number of users across all the subreddits following the decla-
ration of COVID-19 as a pandemic. These subreddits transformed
into hubs for sharing information related to the COVID-19 pan-
demic, new guidelines, and seeking assistance and support. Con-
cerned users increased their participation in these forums by shar-
ing valuable insights and guidance. However, we made the assump-
tion that most Reddit users are based in the USA, as demographic
data was unavailable. The impact of COVID-19 on eating disorders
can differ significantly by region, so generalizing our findings may
not be appropriate without taking regional disparities into account.
Additionally, while Latent Dirichlet Allocation (LDA) is adept at
identifying topics within a corpus, interpreting and assigning mean-
ingful labels to these topics can be challenging. LDA-generated
topics often tend to be abstract and require human judgment for
accurate interpretation.

We noticed noteworthy changes in the discussion content within
the various subreddits. In r/EatingDisorders, there was a predom-
inant focus on topics such as social support, coping with eating
habits during the COVID-19 pandemic, post-COVID experiences,
and resources like telemedicine during the lockdown. The r/Anorexia-
Nervosa subreddit witnessed considerable discussions on changes
in subreddit guidelines, seeking support for recovery, post-COVID
experiences, lockdown-related issues, food, and family matters. In
the r/BingeEatingDisorder subreddit, there was a notable shift in
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Table 6: User Interaction Metrics for r/EatingDisorder,r/AnorexiaNervosa, and r/BingeEatingDisorder Social Network

r/EatingDisorder

r/AnorexiaNervosa r/BingeEatingDisorder

Metric Name

Pre-Pandemic Mid-Pandemic ‘ Pre-Pandemic Mid-Pandemic ‘ Pre-Pandemic Mid-Pandemic

Node Count 3,164 4,839
Edge Count 4,336 6,396
Network Density 0.0009 0.0005
Connected Components Count 2 1
Clustering Coefficient 0.1783 0.1597
Mean Connected Component 1,582 4,839
Mean Shortest Path 2.2499 2.2191
Network Diameter 6 6

4,079 10,936 9,733 15,953
9,260 34,266 28,875 46,050
0.0011 0.00057 0.00060 0.00036
360 710 611 1183
0.1365 0.1783 0.1604 0.1619
11.3305 15.4028 15.929 13.4852
3.2629 3.0899 3.1525 3.13307
8 8 8 9

discussions toward disruptions in daily routines, changes in eat-
ing habits, issues like insomnia, seeking community assistance

an

d support, and discussions related to mental health disorders.

These discussion topics vividly underscore the intensified impact

of

COVID-19 on individuals dealing with eating disorders.
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Table 7: Main result of topic modeling for the pre-pandemic r/EatingDisorder subreddit

Annotated Labels

High Probability Words

Recovery and Resilience

recovery recover thought life period relapse healthy thank month gain experience

Body Image and Control Struggles  gain thought fat change back lose control never come keep feeling give

Family and Therapeutic Support therapy parent therapist thought talk love mother control issue always support
Supportive/Trigger Relationships friend support trigger love understand relationship care situation partner struggle
Eating Habits and Medication meal hungry stomach calorie doctor appetite drink gain water problem advice

Bulimia Recovery

binge-purge stop restrict bulimia cycle control advice gain eating calorie struggle

Vegan Diet and Challenges

vegan diet healthy problem hard recover trigger control health big struggle

Exercises

exercise gym gain lose healthy calorie fat loss underweight goal health hard normal

Mental Health in University Life university mental health happy recover professional right back worry fight life

Depression and Anxiety

depression anxiety develop never hard life stop post serious purge sign disordered

Physical and Behavioral Challenges pain sleep throw binge exercise starve lose calorie issue bulimia smile concerned

Table 8: Main result of topic modeling for the mid-pandemic r/EatingDisorder subreddit

Annotated Labels

High Probability Words

Eating Habits in COVID

meal binge work snack healthy covid restrict diet plan calorie hungry stop keep use full

Supportive Relationship

friend talk sister ask family trigger recovery understand post comment mom deal person

Seeking Support COVID

recovery treatment support recover covid thank struggle hard therapy advice ask understand

Appetite Challenges

hungry stomach hunger appetite meal drink normal doctor recovery struggle put sick

Exercises

exercise work workout gym healthy walk goal hard enjoy focus recovery struggle always use

Balanced/Healthy Diet

healthy health diet vegan scale weigh lose restriction change work behavior stop life loss

Emotional Struggles

life believe never fault struggle right voice self love blame matter attention thought find

Post-COVID Experience

covid clothe wear buy like new cook taste thank meat size recovery advice never weak find put

Symptoms

symptom pain stomach issue doctor bulimia problem diagnose sleep experience cause damage

Medication

medication medical nauseous nausea doctor anxiety appetite issue experience month cause

Table 9: Main

result of topic modeling for the pre-pandemic r/AnorexiaNervosa subreddit

Annotated Labels High Probability Words

Body Image & Societal Perceptions people skinny body think look say thin weight fat always want way hate thing
Support and Communication help tell say friend talk want ask people make thing need good understand go care
Recovery Challenges binge time food body need really hard keep stop want try week well scared bad go

Diagnosing Anorexia Nervosa anorexia disorder anorexic weight diagnose doctor people underweight food restrict

Meal Plan/Caloric Intake

food day calorie meal make go dinner good time want snack lunch cook think know

Perseverance and Recovery start body time go recovery long first happen take year slow think recover restrict

Treatment and Support

treatment go help disorder ed therapist need hospital doctor inpatient post place

Positivity and Hopefulness

thank recovery good hope post love well happy relapse much recover proud make

Self-control and Hunger

self control brain hungry hunger starve feeling think thought sleep bed help tip work

Weight Tracking

weight gain lose time weigh go pound healthy scale day start calorie month loss Ib

Physical Symptoms

stomach pain hair loss body cold water drink take lot vitamin help sure thing

Negative Perception

hate disgusting look go time fat make know wear clothe fit size see mirror want cry

Mental Health Effects

low dream faint anxiety smoke self-harm heart drug doctor anorexia cause problem
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Table 10: Main result of topic modeling for the mid-pandemic r/AnorexiaNervosa subreddit

Annotated Labels

High Probability Words

Subreddit Rules and Guidelines

subreddit rule harmful post comment op report immediately advice read user moderator

Positivity

recovery recover thank proud deserve well much hope happy love hard body life today

Treatment and Support

doctor help need go therapist know tell disorder talk take support therapy struggle

Perseverance and Recovery

back year start recover go recovery relapse month still ed restrict think long bad period

Relationship and Communication

relationship talk tell find control love think understand need help issue situation sound

Stigma and Community Support

anorexia, disorder ed people person trigger post comment think see sub talk call means

Experiencing Anorexia

anorexic anorexia disorder underweight overweight control body diagnose healthy valid

Physical Health and Symptoms

symptom doctor drink low body take water cause energy heart work help vitamin blood

Post-COVID Experience

covid medication anxiety depression pain bad side effect pain stomach wake night sleep

Lockdown and Family

mom parent dad sister mother mum family lockdown home work school start year food

Seeking Advice on Dietary

ask question answer information doctor allow advice vegetarian seem medical subreddit

Md Al Amin & Lu Liu

Anorexia Side Effect

hair loss fall skin dry grow tooth face thin sink take mouth shower look wound

Table 11: Main result of topic modeling for the pre-pandemic r/BingeEatingDisorder subreddit

Annotated Labels

High Probability Words

Seeking Help

people say tell talk ask issue problem think understand disorder help see bed thing try problem

Dietary Restriction

meal snack restriction restrict calorie normal hungry hunger body hunger try healthy food much

Mental Health brain urge thought think mind control give try read thing habit way stop want plan never book
Insomnia night sleep wake bed episode happen urge pm hour morning try work really well think happen
Physical Stress stomach pain ache bad sick stop think well year purge really much still start happen anymore sorry
Emotion emotion emotional comfort feeling work find hard stress trigger think watch also eating problem

Negative Perception

fuck fucking shit hate think night much cry night look fat love body man want see thing

Treatment

doctor vyvanse medication psychiatrist adhd prescribe work med start month side effect experience

Expenditure

money dollar buy order spend shop store home place food car work store alone drive take live

Family and Friends

family home house friend week holiday come start leave dinner buy junk candy chocolate cookie

Addiction

addicted addiction addict drug alcoholic drink sugar carb keto diet craving work protein fat

Life Style Changes

quit smoking smoke weed challenge change meme behavior munchie work job travel week month

Table 12: Main result of topic modeling for the mid-pandemic r/BingeEatingDisorder subreddit

Annotated Labels

High Probability Words

Struggle and Hope

struggle hard hate bad wish hope want think sorry time try much well stop thing right time

Community Help

post comment people struggle support talk link share help thank love find need look good helpful

Positivity

good great happy proud amazing well think thank time day today week month keep progress

Diet and Nutrition

diet calorie protein carb high sugar keto carb fat day stomach make amount hungry count think

Body and Eating Habits

body physical physically point hunger starve overeat fuel look notice point mental period time

COVID Restriction

covid restrict restriction stop lockdown start book read learn podcast helpful work diet recover

Eating/Mental Disorders

bulimia anorexia ed purge mental health anxiety disorder issue struggle suffer therapy diagnose

Family Concerns

mom dad sister parent person family habit eating watch see unhealthy food perspective grow life

Treatment

vyvanse adhd take medication doctor prescribe med mg work appetite side effect adderall drug

Addiction Recovery

sober away addiction reward money use app uber delivery drive work pay grocery strategy
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