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Abstract

Background: Type 2 Diabetes (T2D) is a chronic disease that can be managed in part through healthy behaviours. However, the
COVID-19 pandemic impacted how people managed their condition. Using social media forums and analytics through Patient-
Generated Health Data (PGHD) presents an opportunity to understand the health behaviours from the perspective of the patient.

Objective: Our objective is to understand how the health behaviours and attitudes of people living with T2D were impacted by
the early stages of the COVID-19 pandemic by examining Reddit forums (using PGHD) for people living with T2D.

M ethods: Data from the Reddit forums related to T2D from January 2018 to early March 2021 were downloaded, and Support
Vector Machines (SVMs) were used to classify if a post was made in the context of the pandemic. Latent Dirichlet Allocation
(LDA) topic modelling was performed to gather topics of discussion amongst the entire dataset and a subsequent iteration was
performed to gather topics of discussion specific to the COVID-19 pandemic. Sentiment Analysis using the Valence Aware
Dictionary for sEntiment Reasoning (VADER )algorithm was performed to gauge attitudes towards the pandemic.

Results: Of al posts, topics of discussion were classified into themes of Managing Lifestyle, Managing Blood Glucose,
Obtaining Diabetes Care, and Coping & Receiving Support. Amongst the COVID-specific posts topics of discussion were
Coping with Poor Mental Health, Accessing Doctor & Medications and Controlling Blood Glucose, Changing Food Habits
during Pandemic, Impact of Stress of Blood Glucose Levels, Changing Status of Employment & Insurance, Risk of COVID
Complications. Overal, posts classified as COVID-related had were associated with lower sentiment than those classified as
“noncovid.”

Conclusions. Topics of discussion gauged from the Reddit forums provide a holistic perspective of the impact of the pandemic
on peopleliving with T2D. Overall, the early stages of the pandemic negatively impacted the attitudes of people living with T2D.
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Abstract

Background

Type 2 Diabetes (T2D) is a chronic disease that can be managed in part through healthy behaviours.
However, the COVID-19 pandemic impacted how people managed their condition. Using social
media forums and analytics through Patient-Generated Health Data (PGHD) presents an opportunity
to understand the health behaviours from the perspective of the patient.
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Obijective

Our objective is to understand how the health behaviours and attitudes of people living with T2D
were impacted by the early stages of the COVID-19 pandemic by examining Reddit forums (using
PGHD) for people living with T2D.

Methods

Data from the Reddit forums related to T2D from January 2018 to early March 2021
were downloaded, and Support Vector Machines (SVMs) were used to classify if a post was made in
the context of the pandemic. Latent Dirichlet Allocation (LDA) topic modelling was performed to
gather topics of discussion amongst the entire dataset and a subsequent iteration was performed to
gather topics of discussion specific to the COVID-19 pandemic. Sentiment Analysis using the
Valence Aware Dictionary for sEntiment Reasoning (VADER )algorithm was performed to gauge
attitudes towards the pandemic.

Results

Of all posts, topics of discussion were classified into themes of Managing Lifestyle, Managing Blood
Glucose, Obtaining Diabetes Care, and Coping & Receiving Support. Amongst the COVID-specific
posts topics of discussion were Coping with Poor Mental Health, Accessing Doctor & Medications
and Controlling Blood Glucose, Changing Food Habits during Pandemic, Impact of Stress of Blood
Glucose Levels, Changing Status of Employment & Insurance, Risk of COVID Complications.
Overall, posts classified as COVID-related had were associated with lower sentiment than those
classified as “noncovid.”

Conclusion

Topics of discussion gauged from the Reddit forums provide a holistic perspective of the impact of
the pandemic on people living with T2D. Overall, the early stages of the pandemic negatively
impacted the attitudes of people living with T2D.

Keywords

Diabetes Mellitus, Type 2; COVID-19; Pandemics; Social Media; Health Behavior; Health
Knowledge; Attitudes; Practice

Introduction

Background

Diabetes is a serious metabolic condition in which the body experiences elevated blood
glucose levels which can result in serious complications such as cardiovascular disease (CVD),

kidney disease, stroke, eye disease, foot ulcers, nerve damage, and amputation. The World Health

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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Organization (WHO) [1] states that high blood glucose levels are the third leading cause of
premature mortality. Type 2 Diabetes (T2D) is characterized by the body’s resistance or insufficient
production of insulin. Research suggests that the risks of further complications for people living with
T2D can be mitigated through self-management, including managing glucose levels, optimizing

nutrition, regular physical activity, and taking prescribed medications [3, 4].

Managing T2D During COVID-19 Pandemic

With the emergence of the COVID-19 pandemic in March 2020, near the entirety of the global
population was impacted by social distancing measures that included business closures, remote
school and work measures, prohibition of large crowds, limited socialization and virtual outpatient
diabetes care delivery. Beyond the fear and anxiety that manifested [12], individuals living with T2D
were at an increased risk for complications from COVID-19, as the virus thrives in an environment
of high blood glucose [13]. However, because T2D is a disease managed by lifestyle behaviours,
COVID-19 restriction measures reduced physical activity and increased other unhealthy behaviours

amongst those living with T2D and other chronic conditions [12].

Rationale & Study Objectives

The objectives of this study were to synthesize emerging themes of peer discussion on social
media for people coping with T2D and understand how they were affected and how diabetes

management changed during the early part of the pandemic.

Methods

Overview

Latent Dirichlet Allocation (LDA) topic modelling [15] and sentiment analysis (SA) with the

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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Valence Aware Dictionary for sEntiment Reasoning (VADER) algorithm [17] were performed to

achieve the study objectives.

Start

\
Reddit
ritype2diabetes,
Data Collection Pushshift: Idiabetes_t2, ridiabete:
(2018 - early 2021)
n = 100887

Y

Data
Processing

covip %pecific Posts SVM Classifier Data_
n=2883 Processing

'

LDA Topic Modelling

Sentiment Analysis

Data Analysis
All posts n =85 266
COVID-specific n = 2682

Figure 1 Overview of Methodology

Data Collection

For this study, three communities on Reddit were examined: r/type2diabetes, r/diabetes_t2,
and r/diabetes [18 - 20]. From the r/diabetes community, only posts that were tagged with the “flair”
“Type 2 Diabetes” were examined. In a period from January 1, 2018, to March 5, 2021, 100 887
posts from these three communities were collected from Reddit using the Application Programming

Interface (API) Pushshift [21].

Classification of Posts

Manual examination of the dataset found that the very first post made about the COVID-19
pandemic was made on February 28, 2020 and coincidentally, the last post about the pandemic in the

dataset was made on February 28, 2021. In total, there were 48 988 posts. Within the dataset, terms

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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related to the COVID-19 pandemic were manually searched for. These terms include: COVID;
Coronavirus; Pandemic; Social Distancing; Lockdown; Quarantine; Toilet paper; Unemploy(ed);
Work(ing) from home; Telehealth; Vaccine; Sanitizer; Mask.

Posts that contained those terms in the text body were manually evaluated for context and labeled
as “covid” or “noncovid”. In total, 9803 posts were manually classified, with 2065 labelled as
“covid” and 7738 labelled as “noncovid” and subsequently classified with the support vector
machines (SVM). An additional 818 posts that were made in the context of the COVID-19 pandemic
were identified, bringing the total number of pandemic-specific posts to 2883. The remainder of

unlabelled posts made in the identified pandemic period were labeled as “noncovid.”

Data Analysis

The Latent Dirichlet Allocation (LDA) topic modelling algorithm [31] was used in two
iterations to obtain topics of discussion by obtaining clusters of words belonging to a single topic. In
total of 85,266 posts analyzed, with 2682 being specific to the COVID-19 pandemic. The first
iteration consisted of performing topic modelling on the entire processed dataset of 85,266 posts
made between January 1, 2018 and March 5, 2021. The second iteration of topic modelling was
performed on a subset of this dataset, the 2682 posts made specifically in the context of the COVID-
19 pandemic.

Sentiment Analysis (SA) was performed to understand the subjective emotions, or sentiment,
associated with each post, with a normalized compound score between -1 and +1. Thresholds for
classifying a text as per VADER are as follows [32]: Pesitive: compound score > +0.05; Neutral:

compound score between -0.05 and +0.05; and Negative: compound score < -0.05.

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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Results

Topics of Discussion

Nagpal et a

The final processed dataset consisted of 85,266 posts made between January 1, 2018, and

March 3, 2021. The topics were manually labelled and placed into umbrella themes as follows:

Table 2 Themes, topics, and associated words for all posts

Theme

Managing Blood
Glucose

Managing Lifestyle

Topic Name
Using  Blood
Glucose
Meters

Controlling
Blood Glucose

Controlling
A1C Levels

Rationale for
Glucose
Variability

Exercising for
Diabetes Care

Timing Meals
& Snacks

Eating  Low
Carbohydrate /
Ketogenic Diet

Controlling
Carbohydrates
& Alcohol

Options for
Food

https://preprints.jmir.org/preprint/51154

Words

meter, insurance, reading, check,
strip, libre, sensor, finger, cover,
cgm, free, pay, app, stick, test, track,
buy, freestyle, monitor, difference
glucose, blood, high, glucose, level,
normal, low, range, control, number,
spike, check, average, mgdl, raise,
point, fast, affect, measure, test

ac, month, weight, year, lose, start,
med, diagnose, metformin, week,
diet, stop, lb, change, medication,
drop, loss, exercise, pound, control
insulin, type, body, resistance, gt,
disease, people, medication, risk,
cure, increase, reverse, cell, case,
pancreas, term, treatment, long,
produce, diabetic

work, time, exercise, walk, bit, long,
pretty, day, start, minute, run, ill,
thing, week, stress, home, stay, big,
lot, hit

fast, hour, meal, bg, metformin,
morning, time, number, week, mg,
night, eat, effect, day, start, low,
dinner, breakfast, sleep, reading

diet, low, keto, carb, fat, body,
protein, calorie, lot, liver, carbs,
healthy, process, cholesterol, reduce,
energy, high, carbohydrate, intake,
muscle

eat, carbs, food, drink, water, cut,
meal, carb, avoid, lot, spike, soda,
fiber, drinking, limit, small, alcohol,
gram, sweet, ate

bread, rice, add, cheese, egg, potato,
meat, cream, fruit, veggie, chicken,
taste, pasta, recipe, snack, butter, nut,

[unpublished, non-peer-reviewed preprint]
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Coping & Receiving

Support

Obtaining  Diabetes

Care

Attitudes
towards
Disease

Caregiving for
Family &
History

Interacting
with Care
Team

Educating for
Self-
Management

Managing
Complications
/ Co-
morbidities

coffee, salad, milk

change, life, great, lot, thing, work,
dr, make, learn, hope, luck, live,
easy, control, love, healthy, manage,
hard, lifestyle, sound

feel, time, family, year, felt, thought,
happen, care, make, deal, mom,
friend, turn, kind, super, shit, die,
guess, hard, suck

doctor, test, result, advice, talk, doc,
give, diagnose, endo, read,
appointment, wait, endocrinologist,
follow, diagnosis, time, thought,
adjust, mention, idea

people, post, health, question,
medical, understand, research,
information, study, read, answer,
agree, link, support, comment,
patient, diabetic, base, opinion,
group

issue, problem, symptom, pain, foot,
effect, bad, eye, year, damage, heart,
experience, kidney, stomach, hand,
stop, happen, shot, neuropathy,
vision

Nagpal et a

A subset of 2682 posts made between February 28, 2020, and February 28, 2021 were

classified as COVID-specific. The topics were manually labelled as follows:

Table 4 Topics and associated words for COVID-related posts

Topic Name

Coping with Poor Mental Health

Accessing Doctor & Medications and Controlling

Blood Glucose

Changing Food Habits during Pandemic

https://preprints.jmir.org/preprint/51154

Words

feel, day, week, work, weight,
lose, walk, bit, symptom, bad,
lot, gym, night, happen, end,

great, covid, felt,

diagnosis

ill,

doctor, test, ac, year, insulin,

month, metformin, diagnose,
low, glucose, diet, week,
med, exercise, change, level,

stop, reading,
medication

check,

eat, food, carbs, lot, meal,
low, carb, diet, hard, hour,
thing, water, keto, fast, cut,
easy, glucose, add, stuff, rice

[unpublished, non-peer-reviewed preprint]
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Impact of Stress on Blood Glucose Levels

Changing Status of Employment & Insurance

Risk of COVID Complications

Sentiment Analysis

blood, glucose, high, time,
stress, number, long, exercise,
bg, body, problem, morning,
normal, control, sleep, make,
level, effect, change, kind
work, home, hospital, today,
time, year, talk, give, advice,
wait, insurance, visit, guess,
state, order, meter, live, strip,
situation, friend

covid, type, health, care, risk,
sick, control, issue, virus,
disease, diabetic, question,
pandemic, mask, hand, case,
infection, wear, patient, home

Nagpal et a

Using the VADER algorithm, the compound sentiment score of each post was determined.

For all posts in the dataset, the sentiment was on average positive with a compound score of 0.23

(95% CI, 0.23-0.24

Comparison of Sentiment of COVID versus “Noncovid” Posts

The sentiment was compared amongst the posts that were classified as “covid” and

“noncovid.” The mean compound score of COVID-related posts still falls in the threshold of positive

(0.12, 95% CI 0.01 — 0.15), but its intensity score is still lower than that of “noncovid” posts (0.25,

95% CI 0.24 — 0.25).

https://preprints.jmir.org/preprint/51154
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Sentiment by Theme

Mean Compound Score by Theme
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Figure 7 Average compound score by theme

Coping & Receiving Support had the highest mean compound score (0.34, 95% CI 0.33 -
0.35), followed by Managing Lifestyle (0.25, 95% CI 0.25 - 0.26), Obtaining Diabetes Care (0.19,
95% CI 0.18 - 0.20), and Managing Blood Glucose (0.19, 95% CI 0.18 - 0.19). All mean compound
scores fall in the threshold to be classified as positive, with Coping & Receiving Support

demonstrating the strongest positive intensity score.
Sentiment by Theme Amongst COVID-Classified and “Noncovid” Posts

Mean compound scores were further analyzed amongst posts classified as COVID-related or
as “noncovid.” Coping & Receiving Support had the highest mean compound score (0.35, 95% CI
0.33 - 0.36), followed by Managing Lifestyle (0.27, 95% CI 0.26 - 0.28), Obtaining Diabetes Care
(0.21, 95% CI 0.20 - 0.22), and Managing Blood Glucose (0.19, 95% CI 0.18 - 0.20). However, for
COVID-classified posts Coping & Receiving Support had the lowest mean compound score (0.06,

95% CI -0.02 - 0.13), which is barely above the threshold to classify a post as positive. Continuing to

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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rank from lowest to highest, Obtaining Diabetes Care had the second-lowest mean compound score
(0.09, 95% CI 0.05 - 0.13), followed by Managing Blood Glucose (0.12, 95% CI 0.08 - 0.16), and

Managing Lifestyle (0.20, 95% CI 0.15 - 0.24).
Sentiment by COVID-specific Topics

Sentiment was analyzed again amongst the topics generated for the COVID-specific posts.

COVID-Specific Topics
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Figure 8 Mean compound score of COVID-specific topics

Impact of Stress on Blood Glucose Levels and Coping with Poor Mental Health had mean
compound scores that fell in the threshold of being classified as neutral (0.03, 95% CI -0.03 - 0.08
and 0.04, 95% CI -0.01 — 0.11 respectively). Risking COVID Complications, Accessing Doctor and
Medications & Controlling Blood Glucose, and Changing Status of Employment & Insurance were
ranked next from lowest to highest with mean compound scores of 0.09 (95% CI 0.03 - 0.14), 0.14
(95% CI 0.09 - 0.20), and 0.17 (95% CI 0.13 - 0.22) respectively. And finally, Changing Food Habits

had the highest mean compound score of 0.25 (95% CI 0.2- - 0.31).

Discussion

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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Topics Discussed on Reddit Communities

Our study determined that T2D subreddits were indeed used for peer support to discuss
themes related to diabetes management in depth. Oyebode et al. [6] and Griffis et al. [8] both
determined that themes of discussion of diabetes management on online platforms pertained to
nutrition, lifestyle, symptoms, treatments, research, risk factors, and supplements/remedies.
Additionally, we found, topics of discussion also included glycemic control and support-seeking
behaviours.

From the LDA topic modelling algorithm, topics discussed on Reddit communities for
people managing T2D include glycemic control, exercise, and nutrition, indicating users are
discussing health behaviours. However, additionally, users are also discussing their attitudes towards
their disease, their interactions with their families and caregivers, and management of comorbidities
and also sharing educational resources. This is an indication that online forums provide opportunities
for holistic discussion that considers the entire person and the social and psychological factors that
impact the management of diabetes. This attributes to the fact that the possibilities for discussion are

endless and such discussions may not necessarily be captured in a structured clinical setting.

COVID-Specific Discussions on Reddit Forums

Topics gauged from covid-specific posts were about accessing medical care, the impact of
stress on glycemic control, changing food habits, poor mental health, and fear of complications due
to COVID. However, additionally, we found that the changing status of employment & insurance
status was also a topic of discussion amongst the COVID-specific posts. This again furthers our
finding that discussions amongst people living with T2D on Reddit offer insight from a holistic

perspective that considers aspects of a person’s life in the context of their disease.

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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Sentiment Analysis

Amongst all posts in the dataset, the mean compound score of sentiment as per the VADER
algorithm was 0.23 (95% CI, 0.23 — 0.24). As that score is above the threshold of 0.05, we can
conclude that, on mean, the posts made on the Reddit communities for people living with diabetes
were positive.

Between the COVID-related and “noncovid” posts, there was a significant difference in
sentiment. Overall, the mean compound score of posts labelled as “noncovid” was 0.24 (95% CI 0.24
— 0.25) and posts labelled as COVID had a mean compound score of 0.12 (95% CI 0.01 — 0.15),
which is significantly lower. While we cannot conclude that the COVID-labelled posts were overall
negative in tone, the intensity is lower.

Amongst the “noncovid” posts, Coping & Receiving Support was associated with the highest
mean compound score (0.35, 95% CI 0.33- 0.36). However, amongst the COVID-related posts,
Coping & Receiving Support had the lowest mean compound score (0.06, 95% CI -0.01 - 0.13),
barely above the threshold to be classified as positive. This is an indication that the pandemic
negatively impacted people living with the disease.

Specifically looking at the topics generated only amongst the COVID-related posts, the topic
with the highest mean compound score was Changing Food Habits (0.25, 95% CI 0.20 — 0.31),
indicating that even though eating patterns were impacted during the pandemic, there was peer
support and camaraderie amongst discussions about food choices. Further within the COVID-related
posts, the Impact of Stress on Blood Glucose Levels and Coping with Poor Mental Health had the
lowest mean compound scores (0.03, 95% CI -0.03 - 0.08 and 0.05, 95% CI -0.01 — 0.11
respectively). These low sentiment scores suggest that the pandemic resulted in anxiety that affected

glycemic control and resulted in poorer mental health outcomes.

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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Impact of Pandemic on Managing T2D

Our study found themes about managing T2D during the pandemic from Reddit communities
and associated sentiment towards these themes. Below we will discuss findings gauged from our

study, specifically regarding the impact of the COVID-19 pandemic on the management of T2D.
Access to Diabetes Care during Pandemic

During the COVID-19 pandemic, accessing care was perceived as a significant barrier to
managing T2D as more clinical visits were done virtually. Khader, Jabeen, and Namoju [33] found in
a study of 1582 participants in India that the frequency of clinical visits was reduced in 87.28% of
participants and 87.81% of participants who did not have access to health services. Al-Sofiani et al.
[24] found in a study of 568 participants in the Arab Gulf region that lack of communication with
healthcare providers was associated with higher odds of depression and anxiety amongst people with
diabetes. This was further confirmed through our sentiment analysis. Amongst all posts, the mean
compound score of posts that fell into the theme of Obtaining Diabetes Care was 0.19 (95% CI, 0.18
— 0.20), but amongst the COVID-specific posts, the mean compound score was significantly lower at
0.09 (95% CI, 0.05 - 0.13).

Further topic modelling amongst the COVID-specific posts also identified Access to Doctor
& Controlling Blood Glucose as a topic of discussion. While barriers to accessing healthcare
providers existed, another barrier was presented through the fear of acquiring a COVID infection and
avoiding hospitalization in potentially dangerous situations. Further research would need to examine

the impact of the lessening of in-person healthcare visits amongst people living with T2D.
Impact to Employment during Pandemic

Efforts to curb the spread of the virus resulted in employers requiring employees to work

from home [35]. As this was a disruption in daily life, it can be inferred from Reddit discussions that

https://preprints.jmir.org/preprint/51154 [unpublished, non-peer-reviewed preprint]
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this disruption impacted the health behaviours of those managing T2D.

In addition to work-from-home measures, the pandemic also resulted in the loss of
employment due to the shutting down of businesses as a means to curb the spread of the virus.
Unemployment already poses the issue of loss of income and standard of living and decreased sense
of self-purpose [39], potentially impacting health behaviours due to increased stress. However, many
people unemployed also were impacted by changes to their health insurance because of their job loss
[40, 41]. From the Reddit discussions, it could be inferred that a loss of insurance posed a barrier for
people living with T2D to get medication and blood glucose meters and strips, affecting glycemic

control.
Glycemic Control during Pandemic

Managing Blood Glucose was a major theme of discussion throughout our dataset. Glycemic
control is a major component in the self-management of T2D and nonetheless, it would be expected
to be a major theme of discussion amongst peers. Specifically, during the pandemic, it was found
through our analysis that users of the Reddit communities for managing T2D claimed that the stress
of the pandemic had an impact on blood glucose levels. Few laboratory studies have demonstrated
that psychological stressors have been linked to hyperglycemia [42 — 44].

Overall, Managing Blood Glucose was the theme with the lowest mean sentiment score (0.19,
95% CI 0.18 - 0.19) and that score was reduced amongst COVID-related posts (0.12, 95% CI 0.08 -
0.16). This correlation already suggests that attitudes towards managing blood glucose are associated
with lower sentiment than other themes and that the pandemic further decreased attitudes towards
managing blood glucose. Specifically, amongst the COVID-related posts, the topic Impact of Stress
on Blood Glucose Levels also had the lowest sentiment score (0.03, 95% CI -0.03 - 0.08), suggesting
that users of the Reddit communities had increased anxiety about glycemic control.

Another finding was that the topic associated with accessing a doctor also included terms
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related to controlling blood glucose. This suggests that reduced access to a healthcare provider may
have impacted glycemic control amongst people living with T2D through reduced access to
measuring Alc or to medications during the pandemic. Changes to employment also were associated
with reduced access to health insurance, which was further extrapolated to reduced access to

medications and blood glucose meters & strips, affecting glycemic control.
Lifestyle Management during Pandemic

In our dataset, lifestyle management was the most frequent theme of discussion, with a
positive mean sentiment score of 0.25 (95% CI, 0.25 - 0.26). Amongst the COVID-specific posts,
that sentiment score dropped to 0.20, (95% CI, 0.15 - 0.24), but was overall positive. Even amongst
the COVID-specific posts, Changing Food Habits during the Pandemic was associated with the
highest mean sentiment (0.25, 95% CI 0.20 — 0.31). This may be an indication that increased
unhealthy food consumption may have been a coping mechanism associated with positive emotions
through the stressful time.

Interestingly, in the topic Coping with Poor Mental amongst the COVID-specific posts, the
terms “gym” and “walk” were included. This suggests that a source of reduced physical activity was
attributed to gym closures in the initial months of the pandemic and people relying on walking as a
means of physical activity. Furthermore, physical activity is also another means of coping with
stressors and many people were unable to be physically active while staying at home. Further
investigation by clinicians is needed to help people living with T2D cope with changes, such as
pandemic lockdowns so that they can continue to maintain their lifestyle habits during times of

stress.
Mental Health during the Pandemic

The mental health impact of this pandemic is expected to be long-term due to the extreme

measures that were necessary to prevent the spread of the virus and the resulting economic
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implications [45]. People living with T2D were no exceptions to this. In our study, we found that
while Coping & Receiving Support was associated with the highest mean sentiment overall in our
dataset (0.33, 95% CI 0.33 - 0.35), amongst the COVID-related posts, it was associated with the
lowest mean sentiment (0.06, 95%CI -0.01 — 0.13). This is a suggestion that while the Reddit forums
for managing T2D have been helpful overall for people coping with the disease, the pandemic
negatively impacted how people were coping and their attitudes towards their disease. Specifically,
within the COVID-related posts, discussions about Coping with Poor Mental Health and Risk of
COVID Complications were associated with lower mean sentiment scores (0.05, 95% CI -0.01 - 0.11
and 0.09, 95% CI 0.03 - 0.14, respectively). While our study demonstrated that people living with
T2D were utilizing peer support to cope with the stressors of the pandemic, it also demonstrates that
users were negatively impacted by the psychological stressors of the pandemic. Moreover, the
implications of potentially being exposed to the virus posed another source of anxiety given the
vulnerability to serious complications of COVID amongst people living with T2D. As discussed in
this paper, implications of poor mental health and anxiety towards COVID exposures impacted
glycemic control and lifestyle management, which are necessary to prevent complications from
diabetes. Furthermore, the anxiety of COVID exposure also posed as a barrier for people living with

T2D to seek help from urgent care centres and hospitals when necessary.

Conclusion

Themes of Discussion

Through LDA topic modelling from 85,266 posts made between January 2020 and early March
2021 on Reddit forums for people managing T2D, we found fourteen topics of discussion that fell
into four themes: Managing Blood Glucose, Managing Lifestyle, Coping & Receiving Support,
Obtaining Diabetes Care. These findings are in line with recommended health behaviours to manage
T2D that include glycemic control, healthy nutrition, increasing physical activity, reducing sedentary
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time, and taking prescribed medications. Additionally, discussions also encompassed attitudes
towards the disease, interactions with family members and caregivers, managing comorbidities, and
sharing educational resources. This attests that while Reddit forums for diabetes management are a
great support network for people managing T2D, it also is an indication that discussions are holistic
in nature and that they go beyond treating the symptoms of the disease. Amongst COVID-specific
posts, topics of discussion were: Coping with Poor Mental Health, Accessing Doctor & Medications
and Controlling Blood Glucose, Changing Food Habits during Pandemic, Impact of Stress on Blood

Glucose Levels, Changing Status of Employment & Insurance, and Risk of COVID Complications

Impact to Attitudes towards Managing T2D

Posts classified as COVID-related had a significantly lower mean sentiment score than those
posts classified as “noncovid”, suggesting that the pandemic negatively affected the attitudes of those
living with T2D. Amongst posts classified as COVID-related, those with topics of mental health and
the impact of stress on glycemic control were associated with lower sentiment, whereas posts

relating to changing food habits were associated with higher sentiment.

Significance of Findings

Our study demonstrates that this analysis of social media is a simpler and effective to
understand the behaviours and attitudes of people managing chronic diseases, such as diabetes when
compared to other qualitative inquiry methods. Topics of discussion and sentiment can potentially be
generated in real-time and over a long period, directly from the perspective of the patient. This is also
unlike clinical visits, in which data is generated from the perspective of the clinician and only
presents a snapshot of a particular moment. The benefit of social media posts is that the possibilities
for discussion and infinite and are more holistic, potentially capturing more content than what would
have otherwise been missed in structured surveys or interviews.

This study has significance on both macro and micro levels. On a macro scale, harnessing
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data from social media forums can provide an epidemiological landscape of behavioural trends of
people living with T2D and potentially guide public health policy and help formulate treatment

guidelines, especially during public health emergencies such as the pandemic.

Limitations of Study

While topic modelling and sentiment analysis was performed on the dataset, the researchers did
not thoroughly examine each post for context and cannot comment on the quality of discussions
made on the forum. We cannot confirm that the users who made the posts were all people living with
T2D. We only examined the three Reddit communities mentioned in the study and not other
subreddits COVID-19 or mental health.

Furthermore, there is no information about the demographics of users specific to the diabetes
forums of Reddit and we assumed that the demographics were similar to the demographics of all
Reddit users. Under this assumption, there could have been a sampling bias in our results as Reddit
users are mostly male and fall into the age demographic of 18 — 49 [46, 47]. By country, the United
States has the largest number of Reddit users, with other users mostly residing in developed, English-
speaking countries [48]. As COVID implications, such as case numbers, lockdown policies, and
attitudes towards pandemic, varied through different geographical areas, even within countries, it
was beyond the scope of this study to correlate our findings with those implications as we did not

have geographical information of the users themselves.

Using Reddit Data

The data collected for this project was through the Pushshift API. Over 100 published research
studies have already used Reddit data harnessed through this API [49]. Proferes et al. [51]
conducted a systematic analysis of 727 manuscripts that used Reddit as a data source and found that
less than 15% of manuscripts mentioned any form of ethical review.

While the username of the post authors was obtained, they were assumed to be pseudonyms of
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the user and not their actual names. However, we do acknowledge that some users may have used
integrated their real name in their username, but in this study, the usernames were not analyzed to
confirm so. Reddit also does not provide identifiable characteristics of individual users, such as their
name, gender, or geographical location. However, we do acknowledge that some users may put
identifiable information within their text. For this study, this identifiable information was not

harnessed or analyzed.
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