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Importance: Ophthalmology patients are seeking medical advice on social media websites
like Reddit, where users are able to post comments and discuss issues pertaining to different
topics that are organized in ‘subreddits’. Understanding which issues are most pertinent will
guide ophthalmic providers in delivering more effective patient education.

Methods: This cross-sectional study assessed a systematic sample of the first 22 posts and their
top 3 comments from each month since January 27th, 2019, the subreddit’s creation. Information
was gathered from reddit.com/r/eyetriage in October 2019 and analyzed in November 2019.
Main Outcomes: The posts were characterized by date and time, inclusion of an image,
type, content, emotional tone, and number of upvotes and comments. The comments were
categorized based on content, emotional tone, time of comment, and user background. Post
and comment content codes were categorized in an iterative manner with differences
resolved by author consensus. Categorical statistics were compiled.

Results: Two hundred posts and 456 comments were analyzed since the creation of t/
eyetriage, a forum created exclusively for patients to seek advice from health-care profes-
sionals. Twenty-six (13%) of the total posts included an image. On average, comments
received 1.76 + 2.17 upvotes along with 4.50 £ 4.47 replies. The most common content
codes among the posts were 42 (21.0%) seeking diagnoses, 23 (11.5%) surgical complica-
tions, and 13 (6.50%) alternative medication options. Eighty-two (41%) posts conveyed
a clear emotional tone, most notably 11 (13.4%) with anxiety and 10 (12.2%) with worry.
The top comments came from 165 (36.2%) self-identified patients, 151 (33.1%) optometrists,
and 49 (10.8%) ophthalmologists. The top comment codes for replies included 158 (34.7%)
with treatment advice, 70 (15.4%) with advice deferred to follow-up appointment with other
health-care specialists, and 60 (13.2%) with sharing information.

Conclusions: Patients are asking ophthalmology-related questions on the Eye Triage sub-
reddit, and they are more likely to receive information from other patients or optometrists
than from self-identified ophthalmologists. When emotions were revealed, patients were
often anxious and worried. Opportunities exist for ophthalmologists to take a more active
role on this subreddit and help educate patients.
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Plain Language Summary
Question: In 2019, what were ophthalmology patients seeking medical advice for on social
media forums, such as r/eyetriage on Reddit?

Findings: This cross-sectional study of 200 posts and 456 comments found that most
patients used r/eyetriage to seek diagnoses, acquire help with surgical complications, and
discuss alternative medication options. Patients are more likely to receive information from

other patients or optometrists than from ophthalmologists.
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Meaning: These results can guide ophthalmologists in
improving patient education in the clinic and encourage their

use of social media to regulate patient information online.

Introduction

Social media platforms such as Reddit, Twitter, and
Facebook are increasingly being used by patients seeking
health-care information. As online medical forums con-
tinue to develop, the number of patients interested in
seeking help online also grows.'™ Reddit is a rapidly
growing website made for users to authentically and anon-
ymously share stories, swap information, or engage in
discussions with other users. The site consists of over
138,000 active communities, all divided into different
topics, organized as “subreddits” with “r/topic”'® The
topics range from Harry Potter (r/harrypotter) and
Korean pop culture (r/kpop) to healthcare (r/healthcare)
and ophthalmology (r/Ophthalmology). Users can create
a post on their own, and others can reply to, or comment
on, that post. As of April 2018, Reddit had 330 million
active users per month, which was equivalent to the num-
ber of users on Twitter at that time.*

Because of its popularity, Reddit has proven to be
suitable for answering masses of health-related questions
in a regulated manner. At the time of an outbreak of Nipah
virus in India, Reddit was used to answer community
members’ questions with the help of several online
moderators.” With such a diverse user base, it represents
a unique community with varying skillsets. Within Reddit,
there are many medical-based communities where patients
share their concerns, such as r/medical, which has 40,100
members.'® Multiple previous studies have been success-
ful in analyzing how patients use Reddit to seek help with
arthritis,” HPV

vaccination,® and even underage electronic cigarette

urinary  incontinence,® rheumatoid
(JUUL) use.” However, there is limited data regarding
the activity of ophthalmology patients online. We won-
dered about patients’ concerns and the type of information
they were seeking most often. By understanding where the
biggest gaps in online ophthalmology information exist,
providers may be able to pre-emptively clarify confusions
during an office visit. Furthermore, we can use this infor-
mation to improve online sources of information in
a systematically regulated manner. Ideally, patient educa-
tion topics can be vetted by board-certified ophthalmolo-
gists or optometrists and archived onto Reddit for future
patients to access. In the rapidly developing era of

telemedicine, this online environment can become an ally
to practicing clinicians.

Methods

In order to assess online information related to ophthal-
mology, the authors opted to analyze a patient-centered
forum on Reddit. On January 27th, 2019, the subreddit r/
eyetriage

(www.reddit.com/r/eyetriage/) was created

exclusively for patients to seek advice from health-care
professionals about their own health conditions. The com-
munity stresses that “online advice can never replace an
actual medical examination”, and all posts are moderated
by a self-identified, anonymous ophthalmologist.'® This
ophthalmologist either approves of comments to be posted
or rejects them; however, the moderator does not actually
respond to the posts, so patients are not always receiving
feedback from an ophthalmologist. An example of a post
that might be rejected is one that is not relevant to the eye.
r/eyetriage has 896 actively subscribed members, some
who ask questions, some who answer questions, and
some who simply browse posts. All data in this study
were collected from publicly available information online;
thus, Institutional Review Board Approval was not
needed. The methodology for this study was partially
based on previous work done by Thomas et al'' where
radiation therapy on Reddit was studied. When the authors
discuss “posts”, this refers to the original question or
comment published for others to respond to. When the
term “comment” is used, this signifies a reply to the
original post. “Upvotes” indicate other users reacting posi-
tively to a post or comment; for example, a post with 3
upvotes insinuates less popularity among users than a post
with 15 upvotes.

Data Collection

Reddit.com/r/eyetriage contains 1000+ posts written since
January 27th, 2019. We intended to analyze a random
assortment of these posts in order to properly capture the
breadth of users’ thinking. Because there were hundreds of
posts to sift through, we used random sampling to generate
a representative normal population. We aimed to manually
gather 200 posts, and r/eyetriage had 9 months of data.
Hence, the first 22 posts from each month since the crea-
tion of r/eyetriage, along with their top 3 comments, were
collected in late October 2019. If there were more than 3
comments, the comments with more upvotes were chosen
over those with less upvotes, because the comments with
more upvotes represented those more accessed and more
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favored by other users. Furthermore, if several users
posted multiple comments, the top comment from each
user was coded, rather than 3 from the same user, in
order to avoid redundancy.

The original posts were manually sorted by time and
date of post, post type, content code, emotional tone, and
number of upvotes and comments. The comments were
characterized based on content code, emotional tone, time
of comment, and user background. As Reddit is an anon-
ymous website, the user backgrounds were listed only
when a user self-identified their occupational status. Each
post and comment were coded based on subject matter
according to the codes included in Table 1. Emotional
codes were only included if the post contained clear evi-
dence of the author’s tone, such as explicitly stating an
emotion (Table 2). One author (H.M.) initially manually
reviewed and coded all posts, and a second author (A.V.P.)
independently reviewed and coded the posts for inclusion
in the final database. Infrequent code discrepancies were
resolved through consensus (Table 1). This allowed con-
solidation of similar codes, for example, “glaucoma tube
shunt complications” and “cataract complications” were
converged to “surgical complications”.

A similar method was used to code the comments, and
this created a smaller list of 11 final codes (Table 3). When
assessing for emotional tone of the comments, the authors
felt that there were too few that were explicitly stated.
Hence, they did not include emotional tone of comments.
The users that replied often stated their role (Table 4), but
when it was not stated in the comment itself, the authors
skimmed that same user’s replies in other posts in order to
discover their role. If a user never clearly stated their
position, this user was labeled “unspecified user”.

Results
A total sample of 200 posts and 456 comments were
analyzed since the origin of the r/eyetriage subreddit on
January 27th, 2019. Twenty-six (13%) of the shared posts
included an image. In total amongst the posts, there were
899 comments and 352 upvotes. However, in order to
focus on the most relevant comments, only 456 comments
were analyzed as they were among the top 3 comments.
On average, comments received 1.76 = 2.17 upvotes. Posts
received a range of 0-30 comments along with 0-27
upvotes.

Upon author consensus, 32 unique post codes were
created to encompass the content seen in the posts ana-
lyzed. The most common content codes among the posts

Table | Final Post Code Distribution

Code Frequency | Percent of Total
Alternative medication options 13 6.50
Blind spot 2 1.00
Blurred vision 9 4.50
Cataracts | 0.50
Clinic workflow | 0.50
Color sensitivity | 0.50
Comic | 0.50
Contact lenses 3 1.50
Cornea 2 1.00
Dark spot 7 3.50
Double vision 7 3.50
Dry eye 6 3.00
Flashes 6 3.00
Floaters 5 2.50
Glasses 7 3.50
Glaucoma 2 1.00
Halos | 0.50
Infection 7 3.50
Mechanism of medication | 0.50
Medication side effects 10 5.00
Migraine | 0.50
Need for triage | 0.50
Ophthalmologic diagnostic tools | 5 2.50
Photophobia 3 1.50
Prognosis 6 3.00
Retinal damage 5 2.50
Seeking diagnosis 42 21.0
Surgical complication 23 1.5
Surgical options 10 5.00
Trauma-induced vision deficit 9 4.50
Treatment cost 2 1.00
Vision loss | 0.50
Total 200 100

were 42 (21.0%) seeking diagnoses, 23 (11.5%) surgical
complications, and 13 (6.50%) alternative medication
options (Table 1). As an example of seeking diagnoses,
one user shared a photo of their eye with the question,
“Pinguecula?” (Supplementary Table 1). The medications

most users asked about included FML-NEO eye drops,
Lotemax, Lastacalf, pharmacologic vitreolysis, Occuvite,
Lutein, Tobrex, and multiple glaucoma medications.
Eighty-two (41%) posts conveyed a clear emotional
tone, most notably 11 (13.4%) with anxiety and 10
(12.2%) with worry (Table 2). The top comments came
from 165 (36.2%) self-identified patients, 151 (33.1%)
optometrists, and 49 (10.8%) ophthalmologists (Table 4).
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Table 2 Posts’ Emotional Codes

Emotional Tone Frequency Percent*
Annoyed | 1.22
Anxious I 13.4
Concerned 6 732
Confused 2 2.44
Curious 6 732
Depressed | 1.22
Desperate 3 3.66
Distressed | 1.22
Dreadful | 1.22
Fearful 6 732
Frustrated 3 3.66
Helpless 3 3.66
Humorous | 1.22
Impatient/restless | 1.22
Miserable | 1.22
Nervous | 1.22
Overwhelmed 2 2.44
Paranoid 3 3.66
Pessimistic | 1.22
Positive | 1.22
Preoccupied | 1.22
Scared 5 6.10
Skeptical | 1.22
Stressed 6 732
Suffering | 1.22
Uncomfortable | 1.22
Wonderous 2 2.44
Worried 10 12.2
Not available 118 -
Total samples 200 100

Note: *The percent was calculated relative to the 82 posts with available emotional
codes.

Table 3 Final Comment Code Distribution

The top comment codes included 158 (34.7%) with treat-
ment advice, 70 (15.4%) with advice deferred to follow-up
appointment with other health-care specialists, and 60
(13.2%) with sharing information. After stratifying by
Ist, 2nd, and 3rd top comments, we found that among
the 1st top comment, 89 (48.6%) contained treatment
advice, 27 (17.1%) contained thankfulness for response,
and 43 (34.7%) contained treatment advice, respectively
(Table 3).

Discussion
We characterized 200 posts and 456 comments on the r/
eyetriage subreddit and found that the majority of users
were seeking a diagnosis in an anxious mood, and the
comments came largely from patients or optometrists.
The r/eyetriage subreddit is different from other commu-
nities in that it was created specifically for patients to
communicate with ophthalmic providers, as opposed to t/
Ophthalmology. In contrast, on r/Ophthalmology, health
professionals share interesting news or seek advice from
other health professionals about their techniques and cases.
We saw that 42 (21.0%) posts contained the most
common post code, “seeking diagnosis” (Table 1). When
patients seek diagnoses online, there is a risk of receiving
inaccurate advice that might inappropriately increase their
anxiety or even cause them to miss an important
diagnosis.'> However, this risk does not deter patients
from seeking diagnoses online. For example, from 2010
until 2019, 58% of 16,979 posts about sexually transmitted
diseases were seeking diagnoses on Reddit.'> Amongst

Code Frequency and % Frequency and % Frequency and % Frequency and %
Total Ist Comment | Total 2nd Comment | Total 3rd Comment | Total of all Replies

Advice deferred to follow-up 38 (20.8%) 16 (10.1%) 16 (13.9%) 70 (15.4%)
appointment with other health specialist
Follow-up question about condition 21 (11.5%) 18 (11.4%) 15 (13.0%) 54 (11.8%)
Follow-up question by original poster | | (0.55%) 22 (13.92%) 7 (6.09%) 30 (6.58%)
Humor | (0.55%) 0 (0.00%) 0 (0.00%) 1 (0.22%)
Non-specific follow-up comment 2 (1.09%) 7 (4.43%) 5 (4.35%) 14 (3.07%)
Sharing information 29 (15.9%) 19 (12.03%) 12 (10.4%) 60 (13.2%)
Symptom details | (0.55%) 23 (14.6%) I (9.57%) 35 (7.68%)
Thankfulness for response 0 (0.00%) 27 (17.1%) 5 (4.35%) 32 (7.02%)
Treatment advice 89 (48.6%) 26 (16.5%) 43 (37.4%) 158 (34.7%)
Comment deleted | (0.55%) 0 (0.00%) | (0.87%) 2 (0.44%)
Total 183 (100%) 158 (100%) 115 (100%) 456 (100%)
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Table 4 User Roles and Distribution for Reply

User Role Frequency and %
Total Ist Replies

Optometrist 89 (48.6)
Ophthalmologist 28 (15.3)
Patient (non-original poster) 21 (11.5)
Unspecified user 17 (9.29)
Optometry student 9 (4.92)
Certified ophthalmologist assistant (COA) 5(2.73)
Technician 3 (1.64)
Ophthalmic scribe 2 (1.09)
Certified paraoptometric (CPO) 1 (0.55)
Clinical research coordinator 1 (0.55)
Engineer 1 (0.55)
Internal medicine resident 1 (0.55)
Occupational therapist 1 (0.55)
Optician 1 (0.55)
Orthoptist 1 (0.55)
Patient (OP) 1 (0.55)
Comment deleted 1 (0.55)
Ophthalmic registrar 0 (0.00)
Optometry assistant 0 (0.00)
Orthoptic student 0 (0.00)
Total 183 (100)

Frequency and % Frequency and % Frequency and %
Total 2nd Replies Total 3rd Replies Total of All Replies
28 (17.7) 34 (29.6) 151 (33.1)
9 (5.70) 12 (10.4) 49 (10.8)
26 (16.5) 23 (20.0) 70 (15.4)
10 (6.33) 12 (10.4) 39 (8.55)
2 (1.27) | (0.87) 12 (2.63)
3 (1.90) 3 (261) Il (2.41)
I (0.63) | (0.87) 5(1.10)

| (0.63) | (0.87) 4 (0.88)
0 (0.00) 0 (0.00) 1 (0.22)

0 (0.00) 0 (0.00) 1 (0.22)

0 (0.00) 0 (0.00) 1 (0.22)

I (0.63) 0 (0.00) 2 (0.44)

0 (0.00) | (0.87) 2 (0.44)

I (0.63) 2 (1.79) 4 (0.88)

1 (0.63) 2 (1.74) 4 (2.63)
73 (46.2) 21 (18.3) 95 (20.8)
0 (0.00) | (0.87) 2 (0.44)

0 (0.00) 1 (0.87) 1 (0.22)

1 (0.63) 0 (0.00) 1 (0.22)

1 (0.63) 0 (0.00) 1 (0.22)
158 (100) 115 (100) 456 (100)

ophthalmic patients with nystagmus, one survey study
showed that social media was the best source of informa-
tion they received, even in comparison with in-person
consultation with medical professionals.'*

Interestingly, 13 (6.50%) posts shared the third most
prevalent post code, ‘“alternative medication options”
(Table 1). When reviewing 372 complaints by Canadian
ophthalmology patients to the College of Physicians and
Surgeons in Ontario, it was shown that roughly 75% were
complaints related to clinical care and treatment. Among
these, the largest subcategory was “communication” based
complaints.’> Reddit allows users to post anonymously
what they may be deterred from asking in clinic.
Providers should elaborate on this information with
patients at their appointments. Another potential solution
is allowing online access to clinic notes, which has been
shown to relieve some patients’ confusion of their diag-
nosis or treatment plan after leaving an appointment.'® The
majority of posts’ emotional codes were negative feelings,
including 11 anxious (13.4%), 10 worried (12.2%), 6
stressed (7.32%), 6 concerned (7.32%), 6 fearful
(7.32%), and 5 scared (6.10%) posts (Table 2). This
further indicates how addressing the Reddit community

could relieve emotional burdens.

Ophthalmologists were the minority of self-identified
users on the subreddit. When analyzing the users replying
to patient posts, we saw that 165 were self-identified
patients (36.2%), 151 were optometrists (33.1%), and 49
were ophthalmologists (10.8%) (Table 4). However, on
Reddit, users are anonymous and roles are assigned only
if the user self-identifies. This creates an air of uncertainty,
as anyone on the internet could assume the role of
a “board-certified ophthalmologist” and disseminate inac-
curate information. One potential solution to this ambigu-
ity is for interested ophthalmologists to self-identify
themselves and guide patient users towards useful
resources that they have previewed and trust. However,
one must also consider the legal consequences of sharing
medical advice online. The Ophthalmic Mutual Insurance
Company (OMIC) warns that online medical guidance
might be treated as “direct patient treatment”'” As such,
it will be important for interested providers to describe the
appropriate disclaimers needed when sharing their medical
advice online.

When users replied to the original post, 158 (34.7%)
advice (Table 3).
Supplementary Table 2 provides an example of a treatment

replies were providing treatment

advice-based comment,
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Impossible to say. Likely dryness; use artificial tears
aggressively and see if that helps. If not, he could have
developed a membrane behind the new lens that can be
easily treated with a laser but this would cause more
constant haze, not intermitting blurriness that worsens
throughout the day.

This comment addresses many potential problems the
patient might encounter and offers advice on treating each
of these problems. When original posts were too vague,
users were regularly inquisitive, as 54 (11.8%) replies
contained follow-up questions for the original patient
(Table 3). One example is seen in Supplementary Table 2,

Do you change anything before this started happening?
medications? work? stress? is it blurry up close, far away
or both? does it change over the day? do you know if that
little bit of prescription was long or short sighted?

Hence, providers were attempting to gather meaningful
information in order to better understand the patients’
needs. When the information provided remained insuffi-
cient, 70 (15.4%) users redirected the original poster to
follow-up with a provider in person (Table 3). For exam-
ple, one provider wrote, “Honestly the information sup-
plied is too vague for me to do anything with. Just keep
your follow-up appointment and mention it to the doctor.”
This their
physicians.

encouraged patients to follow-up with

Besides using social media forums like Reddit for
patient education, social media can also be used to help
providers educate one another in clinical practice and
academia.'® This can already be seen in a different sub-
reddit, r/Ophthalmology, where the community was
formed specifically for providers to seek advice from
other providers. Online exchange of information was
shown to change practice patterns among 58 of 178 users
surveyed from a different online site, “Young Retina
Forum”."” This can serve as an example of how Reddit
can be used to create information-sharing communities for
any subspecialty within ophthalmology.

The idea of using social media to guide patients and
providers towards more accurate diagnoses or sharing
treatment advice is quite exciting and novel. However,
with all new advances, one must consider the potential
negative consequences. Ultimately, social forums are
meant to supplement a patient’s primary source of health-
care. Though it is altruistic to desire maximal ease for our
patients, we must also consider that regulations are in
place to help promote patient safety. For example, in the

past decade, there have been outbreaks of Acanthamoeba
keratitis (AK) in both the USA and the UK.>*?! In the UK,
90% of the affected patients were contact lens users, and
many of the causes surrounded poor contact lens hygiene.
Hence, it is important for ophthalmic providers to be able
to teach proper contact lens hygiene prior to selling con-
tacts. Furthermore, it is important for these patients to be
able to regularly contact their providers in the case of
complications. In the US, an outbreak in 2007 was ana-
lyzed by the CDC via surveys to ophthalmologists. It led
to the FDA recalling a specific brand of contact lens
solution. If social media was to take a stronger role in
patients seeking diagnoses, many of these AK cases might
have been missed and the contact lens solution would
continue to be sold. Moving forward, we must keep in
mind the potential downsides of a seemingly altruistic
means of communication between patients and providers.

In considering the growth of social media as a provider
tool, there will likely be push-back from providers who see
it as encroaching on their field. It will be interesting to
observe whether the new generation of providers will opt
to encourage or reject an alternative pathway of healthcare
that might disrupt workflow of patient care.

There is a rising need for medical professionals to
advise patients online in a regulated manner.
Incorporation of board-certified ophthalmic providers
could ease patient burden while elucidating the source of
most patients’ concerns before leaving a clinical appoint-
ment. However, the authors respect the limited time of
ophthalmologists; hence, it is more feasible to advocate
for the creation of a curated section of frequently asked
questions within the subreddit where patients can refer-
ence information that has previously been validated. It
would also be helpful to direct patients towards other
authentic sources, such as the “Ask an Ophthalmologist”
section on EyeSmart.org.>* This realm has the potential to
be advertised by various ophthalmologic societies, such as
the American Academy of Ophthalmology, in an effort to
improve patient education.

Limitations

There are several limitations to consider within our study.
First, because of the nature of the website, all users share
posts and comments anonymously. This means that
a “self-identified ophthalmologist” cannot be confirmed,
and hence the reporting of user roles might be inaccurate.
This also means that several “unspecified users” might
have been ophthalmologists or optometrists, but we
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would have no feasible means to gather this information.
Second, post tones were only categorized if the users
themselves stated an emotion, such as “I am frustrated”.
Thus, many posts sorted as “not available” might have had
an emotional tone that we were unable to capture. In
addition, there is no way to confirm whether
a user’s written emotion was not an exaggeration or
their

Furthermore, the population within the r/eyetriage subred-

embellishment to draw attention to post.
dit might not be representative of the general population in
an ophthalmic clinic. According to a 2016 survey com-
pleted by 4656 users, men make up 69% of Reddit users.*
Similarly, the difference in comments replied by optome-
trists versus ophthalmologists might just represent the fact
that there are fewer ophthalmologists using Reddit. As
such, those posting on r/eyetriage might differ from
patients seeking help in ophthalmic clinics. In order for
Reddit to be useful to the general public, it needs to be
endorsed by certified providers and advertised to patients
who might not otherwise know where to seek help online.
Regardless, this study is important for guiding providers to
begin curating a helpful, easy-to-use online patient educa-

tion tool.
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