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Abstract 

 
The use of social media platforms has become choice for individuals searching for health-related information on the 
web. In this study, we consider news aggregation and discussion internet forum, reddit, for its unique characteristics. 
Correspondence analysis is employed as a dimensionality reduction and knowledge representation technique for the 
text analytics of reddit posts. We present a case study of comments and posts for information retrieval, creating visual 
representations of interrelated groups of words and topics. These representations may be used for smart navigation 
systems, promoting discussion, transparency, and support pertaining to social determinants and healthcare among 
users on social media platforms and within online communities. 
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1. Introduction 
Reddit is a social media news aggregation and discussion website, to which registered members submit content that 
includes text posts and images. Reddit’s content is supplied by its users, and the popularity of that content is also 
determined by the membership. Posts are organized   by subject into user-created boards called “sub-reddits”, covering 
a variety of topics among which fitness, wellness and other health-related subjects are popular, resulting in vast 
exchanges of past experiences, ideas, reviews, and support. Submissions with more up-votes appear towards the top 
of their sub-reddit, with moderators keeping track of a user’s adherence to the official rules, such as requesting users 
not to post spam, ask for votes, or post personal information. One of reddit’s strengths lies in its sense of community: 
there is a sub-reddit for any and every interest, and within each of these sub-reddits, there exists a unique community 
with a distinct culture (Anderson, 2015). For some reddit communities, the platform serves as an open forum for the 
exchange of experiences. Users contribute to a sub-reddit by engaging in posts or comments that they can relate to 
and interacting with other users with unique backgrounds. De Choudhury and De (2014) studied the impact of a 
particular community and its generated content on society, where the authors studied the potential of the platform for 
mental health social support and characterized the emotional and prescriptive information provided by the community. 
Additionally, the dissociative anonymity mask that reddit provides makes the study of social determinants and health 
challenges interesting due to the disinhibition effect anonymity induces (Caplan and Turner, 2007). Researchers 
recognize dissociative anonymity of this nature, a resistance to attach to offline identity or, to their actual reddit 
account, as a foundation of online disinhibition (Lapidot-Lefler and Barak, 2012). 
 
Reddit continues to emerge as a platform for information exchange around several health challenges. In November of 
2019, reddit ranked as the No. 6 most visited website in the United States and No. 19 in global internet engagement, 
according to Alexa Internet (Competitive Analysis, Marketing Mix and Traffic, 2019), an American web traffic 
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analysis company based in San Francisco. In this work, a sub-reddit on miscarriages, 
https://www.reddit.com/r/Miscarriage/, is explored to identify the structure of posts and comments    of those engaging 
in discussions, using a correspondence analysis approach to text mining. As of November 2019, the /r/Miscarriage/ 
sub-reddit has more than five thousand members, and it was created in September of 2011.  
 
The study of the cloud of posts and comments produced   by correspondence analysis allows for a characterization   of 
the main topics traditionally discussed in the forum, along with the common words used by members engaging in 
posts. A geometric representation of the distribution of these topics and comments along with their corresponding 
similarities is developed. Through these characterizations a smart navigation tool may be derived which acts to relate 
and group sets of posts, subsequently enhancing transparency and facilitating community support among users across 
reddit and social media platforms where vital information may be dispersed and disorganized. 
Some 25% of women will have one or more miscarriages. A miscarriage is not necessarily easy to disclose; it is often 
socially stigmatized, traumatizing, and associated with negative feelings (Randolph et al. 2015). Despite the frequency 
at which they occur and the need for knowledge sharing about miscarriages, open discussions about them are rare. 
Miscarriage is defined as the expulsion or extraction of a fetus (embryo) weighing less than 500 g equivalent to 
approximately 22 weeks’ gestation; or termination before fetal “viability” is achieved; or termination prior to 24 
completed weeks of gestation (Stabile et al. 2000). Yet, generally when people share their emotions and experiences 
through online platforms, interactions tend to be supportive, indicating that social media can be designed to promote 
positive outcomes for people who disclose health challenges, providing thoughtful and informational feedback. 
 
2. Data and Methods 
In this work, the use of correspondence analysis for text mining allows for a lower dimensional representation of the 
space of words (used in comments) and posts in the past year within the sub-reddit regarding miscarriages. The sub-
reddit analyzed here contains questions, support, and a variety of informational posts on the topic. A smart navigation 
tool using this text data analysis may be applied generally in order to enhance knowledge representation for various 
topics within healthcare being discussed on social media platforms. The benefit of this varies depending on the domain 
of application and the specific user. The lower dimensional representation of this text data generates collections 
(referred to as clouds) of words and collections of posts, making pertinent information within an online community 
more accessible to new members or visitors. These representations of text data about miscarriages can also be used 
by healthcare professionals; it acts to provide greater clarity for professionals when considering and preparing to 
address the questions and emotional struggles patients may have at different stages following pregnancy loss. 
 
2.1 Reddit Data  
The top one hundred posts on the sub-reddit /r/Miscarriage during the year 2019 were extracted, and all comments in 
every post were considered for analysis. The R package RedditExtractoR (Rivera, 2019) was used to collect the 
text data in a tidy format (Wickham, 2014). Several pre-processing steps required to analyze the text data on reddit 
posts were implemented using the tidytext package (Silge and Robinson, 2017), including tokenization, removal 
of stop-words, and word frequency calculations. A list of the one hundred posts considered in this work along with 
the link to each post is available at https://bit.ly/2CLOv9j. A sample of titles used in the different posts is shown in 
Table 1, where the prescriptive, emotional, or informational aspect of the post can be identified as a form of social 
support. After data cleaning, a document-term matrix was created in which each row represents a word, and each 
column represents a different post. Words with small frequency values among the one hundred posts were not included 
in the final analysis. This analysis is also applied to the text data contained in the related sub-reddit /r/ttcafterloss/ 
(trying to conceive after loss), displaying the efficacy and reproducibility of the approach. 
 

Table 1. Titles of some of the top 100 posts 
 

Prescriptive Emotional Informational 
“How pregnancy-tracking apps 
fail to support pregnancy loss” “Dealing with the pain” “Things they never tell you- how 

long a miscarriage takes” 
“Learned something doing IVF 
that has helped ease the guilt” 

“Wrecked by an innocent 
stranger” “My Story and D&C” 

“I just got my misoprostol...” “When does life start feeling 
normal again?” “The bills are coming in” 
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2.2 Geometric Data Analysis 
Let 𝑵𝑵 be the contingency matrix of size 𝑤𝑤 × 𝑝𝑝 , with 𝑤𝑤 denoting the total number of unique words considered for the 
text mining analysis, and 𝑝𝑝  the total number of posts considered in this work. Every entry 𝑛𝑛𝑖𝑖𝑖𝑖  of the matrix 𝑵𝑵 
represents the number of times that word 𝑖𝑖 was used in post 𝑗𝑗. Additionally, let 𝑩𝑩 be the matrix obtained by dividing 
every entry of 𝑵𝑵 by the grand total 𝑛𝑛 defined below along with the row and column masses: 
 

𝑛𝑛 = ��𝑛𝑛𝑖𝑖𝑖𝑖
𝑖𝑖𝑖𝑖

= 𝟏𝟏𝑤𝑤×1
𝑇𝑇 𝑵𝑵𝟏𝟏𝑝𝑝×1, 

𝑟𝑟𝑖𝑖 = �𝑏𝑏𝑖𝑖𝑖𝑖

𝑝𝑝

𝑖𝑖=1

, 𝑐𝑐𝑖𝑖 = �𝑏𝑏𝑖𝑖𝑖𝑖 .
𝑤𝑤

𝑖𝑖=1

 

That is, 𝒓𝒓 = 𝑩𝑩𝟏𝟏 and 𝒄𝒄 = 𝑩𝑩𝑇𝑇𝟏𝟏. Diagonal matrices of row and column masses can also be defined by 𝑫𝑫𝑟𝑟 = diag(𝒓𝒓) 
and 𝑫𝑫𝑐𝑐 = diag(𝒄𝒄).  Correspondence Analysis (Benzécri, 1992; Greenacre and Blasius, 2006) is performed by 
calculating the singular value decomposition (SVD) of the matrix 𝑺𝑺 of standardized residuals, resulting in coordinates 
for the row and column profiles with respect to the principal axes: 
 

1. Calculate standardized residuals: 𝑺𝑺 = 𝑫𝑫𝑟𝑟
−12(𝑩𝑩 − 𝒓𝒓𝒄𝒄𝑇𝑇)𝑫𝑫𝑐𝑐

−12 
2. Find the SVD of 𝑺𝑺: 𝑺𝑺 = 𝑼𝑼𝚺𝚺𝒒𝒒𝑽𝑽𝑇𝑇 where 𝚺𝚺𝒒𝒒 is the diagonal matrix of singular values with 𝜎𝜎1 ≥ 𝜎𝜎2 ≥ ⋯ ≥ 0 
3. Get standard coordinates 𝚽𝚽 of rows: 𝚽𝚽 = 𝑫𝑫𝑟𝑟

−12𝑼𝑼 
4. Get standard coordinates 𝚿𝚿 of columns: 𝚿𝚿 = 𝑫𝑫𝑐𝑐

−12𝑽𝑽 
5. Calculate principal coordinates 𝑮𝑮 of rows: 𝐆𝐆 = 𝑫𝑫𝑐𝑐

−12𝑽𝑽𝚺𝚺𝒒𝒒 =  𝚿𝚿𝚺𝚺𝒒𝒒 
6. Calculate principal inertias (eigenvalues): 𝜆𝜆𝑘𝑘 = 𝜎𝜎𝑘𝑘2 with 𝑘𝑘 = 1, 2, … ,𝐾𝐾 where 𝐾𝐾 = min{𝑤𝑤 − 1, 𝑝𝑝 − 1}. 

 
The procedure above gives coordinates for the row and column profiles with respect to the new principal axes 
produced – effectively mapping the words and posts from the data to a space which captures more variance. From 
this, matrices are developed whose entries geometrically quantify the similarity between words and posts 
independently; together, these entries characterize the interrelatedness between the two, creating an improved 
representation of words and posts in relation to one another.  
The implementation of the correspondence analysis methodology available in the FactoMineR package was used 
here (Lê et al. 2008). For both sub-reddits, /r/Miscarriage/ and /r/ttcafterloss/, correspondence analysis creates lower 
dimensional representations of the words and posts considered in this study, with the first five dimensions capturing 
a proportion of variance explained of more than 20%. We use the first two principal coordinates obtained by this 
geometric data analysis technique to study the relationships between words used in comments and the different posts, 
and to create exploratory graphs, known as biplots, that allow for a representation of both the projected cloud of words 
and the projected cloud of posts. 
 
4. Results and Discussion  
The sentiment of a text can be analyzed by considering the words in the text and the associations they have to specific 
emotions and sentiments. Sentiment analysis was performed on the collection of words considered in this study. Using 
the NRC emotion lexicon (Mohammad and Turney, 2013), also known as the EmoLex, we categorize words by 
emotions including fear, sadness, trust, and anticipation, among others. Grouped by the four aforementioned emotional 
associations, Table 2 shows the top 10 words which occur in both sub-reddits analyzed in this work, providing insight 
into which word–emotion parings likely characterize the posts in the two sub-reddits. 
 

Table 2. Sentiment analysis using the NRC sentiment lexicon in four categories 
 

Fear Sadness Trust Anticipation 
loss, miscarriage loss, miscarriage hope, mother hope, start 
bleeding, hearing bleeding, painful doctor, helpful mother, healing 
painful, hurtful mother, grief healing, found child, happiness 
hospital, bad crying, sadness strength, sadness comfort, excitement 
honest, god hurtful, hospital hospital, comfort glad, god 
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The first ten principal coordinates for each sub-reddit, which act as lower dimensional representations of each 
respective sub-reddit’s posts, were used to perform hierarchical clustering (Murtagh and Murtagh, 2014). Through 
this, distinct collections of posts which are related by their underlying content are identified. The structure of both the 
cloud of words and posts in /r/Miscarriage/ captured by the correspondence analysis approach is shown in Figure 1.  
 
While words are represented by circles in this lower dimensional space, posts are denoted by squares. The words 
which characterize this space the strongest are highlighted in yellow; posts are also colored according to the clusters 
in which they have been grouped. Titles of some posts in each cluster have been included for ease of interpretation. 
  

 
 

Figure 1. Cloud of words and posts for the r/Miscarriage/ sub-reddit. Colors represent the different clusters for the 
space of posts. 

 
Table 3 shows the eigenvalues associated to the first ten principal coordinates obtained by the geometric data analysis 
technique discussed in this work. 
 

Table 3. Correspondence Analysis (CA) results: eigenvalues and variance 
 

Principal Coordinate Dimension 1 Dimension 2 Dimension 3 Dimension 4 Dimension 5 
Eigenvalue 0.352 0.293 0.255 0.197 0.180 

% of variance explained 5.758 4.783 4.169 3.221 2.942 
Principal Coordinate Dimension 6 Dimension 7 Dimension 8 Dimension 9 Dimension 10 

Eigenvalue 0.173 0.153 0.148 0.142 0.135 
% of variance explained 2.828 2.496 2.413 2.321 2.208 

 
 
One can also compute the individual contributions of each word to the each of the principal coordinates generated by 
the correspondence analysis technique (Greenacre and Blasius, 2006). Table 4 and Table 5 below show the top twenty 
words in terms of contributions to the first and second principal coordinates, respectively. This can be used to confirm 
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or to validate a proposed characterization of what the different axes generated by the correspondence analysis approach 
attempt to represent. 
 

Table 4. Top twenty words with respect to contributions to the first principal coordinate. Contributions to the first 
principal coordinates are reported as well. 

 
Word Dimension 1 Dimension 2 Dimension 3 Dimension 4 Dimension 5 
Bill 19.992 2.567 0.851 0.023 0.062 

Deductible 19.104 2.934 1.083 0.036 0.123 
Pay 14.653 2.100 0.732 0.041 0.036 

Insurance 11.318 1.341 0.446 0.132 0.061 
ER 6.335 0.115 0.009 0.074 0.007 

Surgery 3.284 0.026 0.003 0.000 0.048 
Hospital 2.180 0.058 0.007 0.018 0.238 

Visit 1.345 0.000 0.011 0.032 0.024 
Plan 0.768 0.560 0.070 0.415 1.267 

Ultrasound 0.761 0.859 0.592 0.112 0.334 
Procedure 0.595 0.878 0.446 0.483 0.328 

Blood 0.552 1.069 0.349 0.041 0.248 
People 0.450 0.933 0.114 1.644 3.159 

Feel 0.443 1.100 0.011 0.028 0.001 
Painful 0.413 0.000 0.005 0.032 0.005 
Love 0.405 1.356 0.038 0.002 0.003 
Due 0.377 1.906 0.028 2.574 8.689 
Half 0.340 0.586 0.415 0.049 0.373 
Lose 0.335 0.081 0.004 0.038 0.117 
Wife 0.327 0.959 0.013 0.156 1.954 

 
 
Table 5. Top twenty words with respect to contributions to the second principal coordinate. Contributions to the first 

principal coordinates are reported as well. 
 

Word Dimension 1 Dimension 2 Dimension 3 Dimension 4 Dimension 5 
Tracking 0.055 3.521 28.737 1.362 1.657 

Period 0.098 3.435 0.425 0.343 0.614 
App 0.067 2.977 25.551 1.342 1.343 

Deductible 19.104 2.934 1.083 0.036 0.123 
Bleeding 0.323 2.718 1.487 0.589 0.893 

Bill 19.992 2.567 0.851 0.023 0.062 
Mother 0.077 2.221 0.057 8.409 2.629 

Pay 14.653 2.100 0.732 0.041 0.036 
Hours 0.209 2.097 0.823 0.020 0.673 

Genetic 0.013 1.943 0.046 21.303 12.585 
Due 0.377 1.906 0.028 2.574 8.689 

Testing 0.016 1.604 0.060 8.429 2.946 
Fertility 0.024 1.459 7.312 0.479 0.002 

Baby 0.043 1.442 0.020 0.926 1.788 
Wait 0.036 1.402 0.201 0.163 0.052 
Love 0.405 1.356 0.038 0.002 0.003 

Insurance 11.318 1.341 0.446 0.132 0.061 
Results 0.012 1.309 0.605 3.886 1.214 
Doctor 0.035 1.242 0.257 0.269 0.045 

Research 0.013 1.122 4.001 0.016 0.040 
 
 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 2371



Results for the second experiment are shown in Figure 2, which displays a similar representation for the posts and 
words comprising the /r/ttcafterloss/ sub-reddit. The posts titled “I just want to give you all some positive vibes” and 
“Why is accidental pregnancy a plot in every TV show ever” which are surrounded by words such as “strength” and 
“supportive” emit feelings of positivity and humor. To contrast, the posts “For all the mothers who won’t be wished 
a Happy Mother’s Day” and “Story of my nearly 31-week TFMR (Long/Detailed/Emotional)” (TFMR stands for 
“termination for medical reasons”) carry stern, yet reflective, undertones. One can see how posts with strongly related 
emotional components are projected closer to each other or belong to the same cluster, often surrounded by words 
which are the most strongly associated with the posts’ underlying content. 
 
In the search for health-related information on the web, the use of social media platforms has become a more prevalent 
and readily accessible option that individuals consider (Betts et al. 2014). The unique characteristics of reddit as a 
platform for information fusion and knowledge transfer motivated the analysis presented in this work. Some studies 
have explored the evolution and structure of comment threads in the reddit platform (Weninger et al. 2013), as well 
as the use of the contents in some of its communities as an indicator of emergent trends relevant to public health 
(Wang et al. 2015).  
 

 
 

Figure 2. Cloud of words and posts for the r/ttcafterloss/ sub-reddit. Colors represent the different clusters for the 
space of posts. 

 
 
The approach presented here may be employed as a method to filter and characterize information within an online 
community, and simultaneously connect communities in which there exists an overlap of topics discussed, such as 
health outcomes similar to those considered in this study. A conceptualization of a system which uses this approach 
on reddit is seen in Figure 3. The left side the figure displays an example of the current structure of a sub-reddit. A 
post is denoted by a purple writing bubble and the comments within the post are represented by the corresponding 
white writing bubbles below; the rules governing the sub-reddit are shown immediately to the right of the posts, and 
posts may be sorted according to criteria related to levels of user interaction. As the posts and the words which 
comprise them are mapped to a lower dimensional space, shown below the existing reddit model, we can perform 
clustering on the posts. This produces a new organization of the sub- reddit, displayed on the right side of Figure 3. 
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Posts containing similar content are assigned a color corresponding to their cluster. In this system, posts belonging to 
the same cluster as those previously visited by a user can be flagged, while posts containing content that is unlike or 
unrelated to those viewed earlier by the same user on the sub-reddit can be indicated by an exclamation. Rather than 
simply sort posts by user interaction, posts which are closely related are quickly identified, increasing the level of 
control users have when navigating the platform. Geometric data analysis allows for a representation of text data 
available in online fora that serves both patients and healthcare providers. It captures and effectively complements 
health data while also providing a non-traditional venue for mental health and social support, facilitating the 
connection of people with a wide range of experiences and valuable information at different stages of interest. 
 
6. Conclusions  
Text mining of knowledge representation can play a fundamental role in supporting the exchange of experiences 
related to health outcomes and conditions on online platforms. Providing methods which enhance the control users 
have over their content exposure on social media platforms and online forums is essential in improving the facilitation 
of these exchanges. In this article we show that the dual representation of words and posts used in    a sub-reddit allows 
for intelligent and cohesive groupings of information relevant to the unique interests of users, and that the 
representations can serve as a tool for smart navigation and web searching in an online forum. Furthermore, by 
incorporating text data from sub-reddits that may be interrelated, such as r/PregnancyAfterLoss/, an extension of these 
ideas can be used to study the behavioral patterns and social interactions within multi- community platforms. From 
this, it is possible that related posts and information could be mapped to groupings considered in this work, developing 
a navigation network for users based on their interests and the information that is pertinent to them. 
 

 
 

Figure 3. (Top left) Depiction of subreddit, (bottom left) Space of posts and words projected in the first two 
principal coordinates, (top right) Depiction of proposed navigation system, (bottom right) Biplot with post 

characterizations. 
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