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Content Analysis for Online Discussion of Bipolar Disorder

Bowen Lu
Analyst, Data Service and Technology, Data Science

Intention
- Understand patient and physician’s knowledge level of Bipolar Disorder
- Discover unmet need in Bipolar Disorder treatment and caregiving 



Confidential Information. For Internal Use Only. Do Not Distribute.

Agenda
1. Data Source

2. Text Mining

3. Insights Example

4. Future Plan

2



Confidential Information. For Internal Use Only. Do Not Distribute.

33

Extracting posts by the following key words:

Medication

Bipolar disorder

Depression

Schizophrenia

Bipolar Disorder
Bipolar Mania
Bipolar Depression
Bipolar I Disorder Severe
Bipolar Disorder Mixed 
Affective
Bipolar Disorder Severe

Major Depression
Severe Depression
Chronic Major 
Depression Childhood Schizophrenia

Schizophrenia
Acute Schizophrenia

Blog Article

Forum Q&A

Drug 
Review

>10,000 opened sources
(archives stopped in 2018*)

A web-content database provided by our partner company

Data source
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Online Posts
(37953)

• Reddit (8109 posts)
• Facebook (2540 posts)
• Twitter (609 posts)
• ...

Forum, 
21845

Q&A, 
1458

Drug 
Reviews, 

534

Social 
Media 

and 
others, 
13884

Blog, 232

• forums.psychcentral.com (5519 posts)
• www.crazymeds.us (4777 posts)
• www.crazyboards.org (2931 posts)
• bipolardisorderconnect.com (1188 posts)
• dailystrength.org (643 posts)
• …

• drugs.com (730 posts)
• dr-bob.org (641 posts)
• healthtap.com (43 posts)
• answers.yahoo.com (30 posts)
• ehealthme.com (12 posts)
• psychcentral.com/ask-the-therapist 

(2 posts)

• mentalhealthdaily.com (126 posts)
• natashatracy.com (41 posts)
• peoplespharmacy.com (21 posts)
• ibpf.org(17 posts)
• …

• drugs.com (358 posts)
• webmd.com (150 posts)
• medication.li (14 posts)
• ehealthme.com (12 posts)

Category

Overview of Data

(2001-2018)

Not all data sources are professional and have content  
written by exact patient or physician. 
So, we should consider evaluating data sources and 
focus on the ones that could benefit our research.

Patient side, 
36492

HCP side, 
834

Other, 
627

Viewpoint

• dr-bob.org (641 posts)
• forums.studentdoctor.net (119 posts)
• healthtap.com (43 posts)
• conductdisorders.com (24 posts)
• usmleforum.com (3 posts)
• agingcare.com (2 posts)
• drhomeo.com (2 posts)
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Text Mining
Natural Language Processing Delimit paragraphs into single words, remove meaningless words

Named Entity Recognition Extract and highlight medical terms by AWS Medical Comprehend
(picture source: AWS Comprehend)

tokenization
remove stop words
text normalization

Text Cleaning Feature Extraction

TfidfVectorizer
CountVectorizer

[One-dimensional Array]
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Text Mining
Topic modeling (LDA model)

Cluster Topics
1 No specific
2 Drug commercial, prescription
3 Ask for experience of taking the drug
4 No specific
5 Price, insurance, payment
6 No specific
7 Patient experience; emotion; drugs
8 Patient experience; caregiving
9 Weight, metabolism

10 Diet, calories, grapefruit
11 Drug action (receptor, antagonism)
12 Pregnancy, breastfeeding
13 Drug's side effect

Discover topics in posts by 
calculating most relevant terms

Probabilistic graphical representation 
of the LDA model with plate notation
(author: Haaya Naushan, reference: 
towardsdatascience.com)

https://towardsdatascience.com/topic-modeling-with-latent-dirichlet-allocation-e7ff75290f8
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In the result page:
1. Full text of posts are displayed, with source URL
2. Medical terms are recognized by AWS Medical Comprehend, 

which may be incorrect but reflect people’s knowledge level.
ANATOMY MEDICATION MEDICAL_CONDITION TEST_TREATMENT_PROCEDURE

Web application: key words search

Example: Search posts contain word “receptor” in Cluster 11
(Drug action) 



Confidential Information. For Internal Use Only. Do Not Distribute.

8

Example 1: Pregnant women do not know if a medication is safe for breastfeeding

There is no published experience with the 
medication during breastfeeding

Get insights from topics and actual posts

31, 
40%

13, 
17%

11, 
14%

23, 
29%

Breast feeding post (78)

Unsure safety

Believe safety

Not believe safety

other

• 443 posts discuss pregnancy, 78 out of 443 (17.6%) mention breast feeding
• 353 authors discuss pregnancy, 70 out of 353 (19.8%) mention breast feeding

(unmet needs)



Confidential Information. For Internal Use Only. Do Not Distribute.

9

Example 2: Why should avoid grapefruit or grapefruit juice while taking the medication? (knowledge level)
Get insights from topics and actual posts
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Example 2: Why should avoid grapefruit or grapefruit juice while taking the medication? (knowledge level)
Get insights from topics and actual posts

Universal Sentence Encoder
(developed by Google, trained by a variety of language corpus, run on Tensorflow framework)

1. Split each post into a list of sentences, select question sentences ended with “?”
2. Put question sentences into the model. It encodes each question into a 512 dimensional vector
3. Calculate the similarity between each two vectors
4. Plot them on Clustermaps: vectors with high similarity are gathered

(picture source: TensorFlow Hub)
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• “It can affect (increase) the blood level of the drug”  - 6 posts

• “It increases the effect because it causes levels of the drug to 
accumulate in the body.”

• “the person gets more active ingredient than anticipated.”

• “Ingesting grapefruit or grapefruit products can cause a dangerous 
buildup of the amount in your system.”

• “It inhibits the liver enzyme that metabolizes the drug, increasing 
serum levels and causing side effects.”

• “It has a tendency to affect mood swings.”

• “The body may absorb too much of the drug and it can be toxic.”

• “It can cause restlessness or restless legs.”

• “Your limbs will fall off.”

• “Life-threatening”, “You will die”

Example 2: Why should avoid grapefruit or grapefruit juice while taking the medication? 

Universal 
Sentence 
Encoder

Extract questions from posts and categorize them, 
discover most frequently asked questions

286 posts and replies about grapefruit issues, 
only find less than 20 matched answers

Heatmap

(knowledge level)
Get insights from topics and actual posts



Confidential Information. For Internal Use Only. Do Not Distribute.

12

Future Plan
1. Involve more up-to-date online discussion about Bipolar Disorder

• Collect public posts and replies on social media (Twitter, Reddit) until 2021

2. Find solutions to get more Physician and Patient discussion online
• Collect social media posts written by authors with his/her bio containing HCP related titles  

• Get access to HCP communities like Doximity and Sermo

3. Upgrade the web application and hold more insights

• Display online posts from patient, HCP, or KOL, in a separate section

• Build pipeline to capture, process, and display new content

• Conduct collective analysis on the topics, knowledge level, and frequently asked questions
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Thank You!


