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Abstract  

An increasing number of individuals turn to online health communities (OHC) for information, advice and support 

about their health condition or disease. As a result of users’ active participation, these forums store overwhelming 

volumes of information, which can make access to this information challenging and frustrating. To help overcome 

this problem we designed a discussion visualization tool DisVis. DisVis includes features for overviewing, browsing 

and finding particular information in a discussion. In a between subjects study, we tested the impact of DisVis on 

individuals’ ability to provide an overview of a discussion, find topics of interest and summarize opinions. The study 

showed that after using the tool, the accuracy of participants’ answers increased by 68% (p-value = 0.023) while at 

the same time exhibiting trends for reducing the time to answer by 38% with no statistical significance (p-value = 

0.082). Qualitative interviews showed general enthusiasm regarding tools for improving browsing and searching 

for information within discussion forums, suggested different usage scenarios, highlighted opportunities for 

improving the design of DisVis, and outlined new directions for visualizing user-generated content within OHCs. 

Introduction 

In recent years, online health communities (OHC) have emerged as an important complement to the traditional 

health care
1–3

. According to the 2009 Pew Report, close to a 1/3 of all American adults had accessed social media 

for questions related to health
4
. More than 1/2 of e-patients (patients relying on online medical services) living with 

chronic disease consume user-generated health information and 1/5 participate in generating that type of 

information
5
. In response, there emerged a large number of OHCs such as breastcancer.org, TuDiabetes.org, 

PatientsLikeMe.com, to name a few. Studies showed that these forums serve many purposes, from sharing 

information and increasing knowledge, to emotional and social support, to connecting with patients with similar 

health challenges, among others
1,2,6

. However, most of these forums continue to rely on text-based discussion boards 

as their main platform for achieving these goals, thus presenting rich repositories of text-based information
2,6,7

. 

Because of the amount of information collected within OHCs, satisfying users’ information needs can be a 

complicated and time consuming process
6,8

. For example, based on the data collected in 2014, an active forum for 

diabetes self-management, TuDiabetes.org, has over 36,000 members and includes almost 23,000 discussions on 

broad range of topics. Many of these discussions include dozens of members and hundreds of posts, and last for 

several months or years, transforming the initial topic of the discussion in multiple directions
8
. Therefore, finding 

relevant information and forming an impression of the topics discussed and opinions expressed within a single 

discussion thread can be challenging. While in many domains this can create inefficiencies and lead to frustration, in 

the context of health information it can lead to particularly disastrous effects, such as participants arriving at wrong 

conclusions to the detriment to their health. 

To address these issues, the long-term objective of this research is to develop novel discussion visualization tools 

that will help members of OHCs to navigate discussion threads, quickly form an impression of what is being 

discussed, and identify the most interesting and relevant parts of the conversation. In this paper we present the 

prototype of the DisVis discussion visualization tool and discuss the results of its evaluation study with individuals 

recruited from TuDiabetes. In this between subjects study, the participants in the intervention and the control group 

were asked to review a single discussion thread and were asked to generate an overview of discussion topics and 

participants, find topics of interest, and summarize opinions while using DisVis (experimental group) or the original 

discussion board representation (control group). We compared individuals’ answers to a gold standard, generated by 

either members of the research team or a healthcare professional; the accuracy of individuals’ answers and time to 

answer were captured and analyzed. The evaluation session concluded with short qualitative interviews assessing 

individuals’ subjective impressions from the tool and opportunities for improvement. We will present the detailed 

results from this study and their implications for the design of new platforms for OHCs in the remainder of the 

paper. 

Related Work 

OHCs have become a topic of active investigation within several research communities, with the particular attention 

on information seeking practices of their members. Previous research within OHCs found that users expressed 
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higher levels of satisfaction with their experience when their information needs were matched with appropriate 

information
9
. Along these lines, previous studies explored common characteristics of health information seeking. 

These studies suggested that individuals prefer answers by others matched on profile similarity
10

, highlighted the 

importance of context when posing queries, and suggested that search results should be personalized based on user’s 

medical history
11

. Consequently, recent trends in the research on OHCs increasingly favor new computational 

solutions for optimizing access to information
12,13

, expertise and interest matching
14,15

, mining members’ 

contributions over time to infer their credibility
16

, and using automated ways to extract personal information from 

members’ contributions
17,18

. In regards to information seeking in OHCs, Nambisan suggested the need to focus on 

developing tools that make information seeking more effective and efficient
19

.  

Beyond health-oriented discussion forums, other domains have explored the question of accessing discussion 

information through visualization in great depth, including visualization of enterprise flash forums, e-mails, and 

newsgroups. For example, ConVis
20

 is a system that enables the user to quickly form a topic-post-sentiment-author 

chain connection when inspecting the discussion. ForumReader
21

 is a tool developed for exploration and analysis of 

flash forums based on the thumbnail representation of the discussion. Themail
22

 builds a visual display of e-mail 

based interactions over time, while Newsgroup Crowds
23

 graphically represents the population of authors in a 

particular newsgroup in Usenet and AuthorLines
23

 visualizes a particular author’s posting activity in the same 

platform. Other researchers have looked at preserving and visualizing the tree structure in the discussions using the 

sunburst radial space filling approach
24

, icicle tree layout
25

 and adding reply-based sociogram view
26

. Other 

approaches to visualizing large amounts of information relevant for this research were explored within topic based 

visual text analysis
27

, large network data visualization with rich user interaction
28

 and visualizing social roles
29

. 

Finally, previous research explored ways to visualize opinions about a product
30

 and opinions about ideas
31

. 

Despite this ongoing research on visualizing user-generated content collections, addressing information overload in 

OHC forums with visualization solutions has received limited attention in the past. Within this domain, previous 

research focused on topic modeling and network visualization to explore patients’ experiences
12

 and on modeling 

interpersonal interactions and medication use
13

, exploring relationships between topics and emotions
32

, as well as 

health behavior and symptoms polarity
33

. Another direction explored by previous research focused specifically on 

supporting community moderators. For example, VisOHC
34

 is a tool for OHC moderators that integrally visualizes 

the forum, aggregating diverse dimensions of conversational threads.  

Although these systems and tools represent a rich body of knowledge about forum/discussion visualization, few of 

them focused specifically on helping members of OHCs overview discussion threads within their community, find 

topics of interest, and synthesize different opinions on these topics. As a result, the goal of this work was to design a 

simple discussion visualization tool that was tailored to discussions within OHCs, and to evaluate it with members 

of one such community. In the spirit of technology probes
35

, we intended this prototype as a tool for proving a 

concept: testing the success of basic design approaches and eliciting user feedback. 

Methods 

The Prototype: DisVis 

The design of DisVis was informed by our own previous studies of collective sensemaking within TuDiabetes
8
 and 

by review of related literature. Our particular focus was on assisting users in three main directions: 1) forming an 

overview of the entire discussion thread, 2) finding prevalent topics within a discussion, and 3) summarizing 

different opinions in regards to the prevalent topics. DisVis interface is logically divided into two main segments: 

Exploration and Navigation area (Figure 1-B) and Full Content area with a summary (Figure 1-A). These two 

segments were introduced to allow users to move seamlessly between exploring different aspects of the discussion 

and reading the text of interest in more detail, respectively. We describe these features in detail below. 

Discussion overview. The first set of features described here was included to help individuals form a quick 

impression of the entire discussion thread. The Summary section (2) provides a brief summary of the discussion, 

including its key descriptors: number of posts, number of participants, duration, and keywords. The Index Panel (4) 

lists the most prevalent keywords (identified using frequency of keywords within the discussion) and most active 

contributors (number of posts) in descending order from left to right. The Content-contributor Overview Bar (12) 

provides the overview of where in the discussion a user talked about a particular keyword. The “k” label provides 

insight in the distribution of the presence of a given keyword in the discussion, selected from the Keywords in the 

Index Panel. Analogously, the “u” label does the same for a given user, selected from the Users in the Index Panel. 

The Timeline (13) gives the overview of when the posts were posted, thus helping to determine the distribution of 
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activity in the discussion over time. The Posts Length section (9) shows the amount of elaboration in terms of 

numbers of words in each of the posts, the line length being proportional to it. The Replies Level section (10) gives 

the overview of the users’ depth of engagement – the length of the blue bar represents the depth of the reply.  

Finding topics of interest: the key feature for enabling this capability is the Keywords in the Index Panel (4). By 

selecting a keyword from Keywords, only posts that contain that keyword are displayed in the Discussion section 

(3), keeping their sequential order. A second level of filtering topics of interest is introduced in the Posts Keywords 

(identified by tf-idf metric where a post is considered to be the document and the discussion the corpus) section (8),  

where the user can see which are most important keywords for that particular post.  

Summary of opinions: the key feature in this category is the Index Panel (4) again. By selecting a keyword from 

Keywords and a discussion participant from Participants, the user can filter the posts that mention that keyword and 

come from that participant.  

 

Figure 1. A snapshot of the DisVis user interface in use with functionality markers: (1) Category and Heading; (2) 

Summary; (3) Discussion;  (4) Index Panel; (5) Interaction; (6) Context; (7) Authors; (8) Posts Keywords; (9) Posts 

Length; (10) Replies Level; (11) Slider; (12) Content-contributor Overview Bar; (13) Timeline; (14) Time and Date. 

In addition to these three main groups of features, the remaining features of DisVis allow for integration between the 

two main segments (A and B). The most important of these is the Slider (11). Its cursor can be moved to point to a 

given post in its graphical presentation. Here, each post is represented by a vertical line segment, preserving the 

sequential order in the standard discussion representation (3); the different characteristics of these segments indicate 

their length (line height - 9), keywords (8), author (7), chronological position (13), time and date (14), and depth of 

engagement (rectangle height -10). To provide the social and informational context of the selected post, the 

Interaction feature (5) shows the set of people the author of that post had interacted the most in the discussion and 

through Context (6) it shows the posts that replied to it and the post it replied to. 

Usage scenario. Elizabeth was recently diagnosed with Type 1 diabetes and was recommended an insulin pump as a 

treatment. She has heard about TuDiabetes and decides to visit the forum to learn more about it. She finds a 

discussion thread (displayed in the traditional way) that appears to be focused on insulin pumps, but finds that it has 

5 pages of posts (a minimum of 41 posts). Elizabeth is not sure whether this is the right thread to focus on and 

decides to use DisVis to learn more about who participated and what was discussed. From the Summary section (2), 

Elizabeth can immediately see that 19 members of TuDiabetes participated in the discussion contributing 46 posts 

over only 2 weeks, and that the main topics included insulin pump, infusion sets, insulin, MDI, basal rates and 
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eating. She notices that one of the keywords included in the Index Panel (4) refers to the topic she is interested in, 

“pumps”, and decides to investigate further. Elizabeth also notices that many of the posts have multiple replies by 

looking at the Replies Level section (10), which suggests to her that participants engaged in a discussion over the 

topics of mutual interest. This high-level overview gives Elizabeth a good sense of the complexity, richness and 

duration of the discussion, as well as participants’ engagement. The initial post of the discussion is an appeal from 

Jennifer for troubleshooting unsuccessful insulin pump treatment and finding alternatives. After reading that, 

Elizabeth wants to explore Jennifer’s opinions about pumps and whether they changed during the discussion. In the 

Index Panel (4), she selects “Jenifer” as the user, and selects the keyword “pump” from the Index Panel (4) as her 

topic of interest. In the Discussion section (3), she sees filtered posts that contain “pump” as a keyword and Jennifer 

as the author. She then reads those posts and formulates the opinion that Jennifer had on pumps. She does that for 

2hoobit1 and other participants. However, she also notices that participants are mentioning MDI as an alternative 

treatment. Elizabeth goes through an analogous process to find out what they think about MDIs. As a result of these 

explorations, Elizabeth forms a pretty good idea of the different perspectives on pumps that were expressed in this 

discussion, and how members’ perspectives changed over time. She also identifies an alternative treatment – MDI, 

that she can read more about in the future. She makes a mental note of the names of active participants and decides 

to pay attention to their posts in the future. And she is able to accomplish all of that in a matter of minutes, without 

reading every single post in this discussion thread. 

Study Design 

Sample and setting. The participants of the study were recruited among members of the TuDiabetes OHC using 

announcements on its home page and with the help of the community leadership. Being a member of this OHC was 

the only eligibility criterion for the study. The study was conducted on-line, using the Join.me shared screen 

platform for interacting with a discussion using the tool or within its original environment in TuDiabetes.  

Assessment measures. There were three types (subsets) of questions used to evaluate the tool: S1, S2 and S3, with a 

total of 15 questions: a) general overview of the discussion (S1), related to providing a summary of the discussion - 

finding the key concepts discussed and most active participants, activity of the discussion, etc. (e.g. What were some 

key concepts discussed here?); b) finding topics of interest (S2), related to the ability to filter posts about a given 

topic (e.g. Who contributed the most posts that talked about infusion sets?); c) opinion synthesis (S3), related to 

finding what different opinions are on a given topic (e.g. How would you summarize the general opinion about 

MDI, do you think most participants think it’s a good idea, bad idea, or is there a split in opinions?). To assess 

participants’ accuracy, we developed a gold standard answers (GS) for each of the 15 questions. For purely 

objective questions (e.g.: How many individuals participated in the discussion?) the answers were generated by the 

members of the research team. For questions that required domain knowledge and synthesis of opinions (e.g.: What 

were the key concepts discussed in this post?), the gold standard answers were generated by a clinician (a doctoral 

student in nursing with experience in diabetes self-management). We took the following approach to measure the 

accuracy based on the developed gold standard. For answers that had a single discrete value, the score could be 

either 0 or 1 (accurate=1, inaccurate=0) and for those that had several discrete values, we calculated the Jaccard
*
 

similarity coefficient between the values provided in the answer and the GS answer. For those that were qualitative 

and more descriptive, we assessed the similarity by Jaccard to the GS based on the key points covered in the answer 

compared to the GS (each key point being a discrete value, hence the user’s answer and the GS answer being two 

sets of discrete values). To assess participants’ time to answer questions, the researchers reviewed audio records of 

the sessions and measured time (in seconds) from the end of the question to the end of the final answer provided by 

the participant. The participants were given a maximum of 5 min. to start answering a question. If in that time frame 

an answer was not provided, their accuracy score would get set to 0 and time to answer would get set to 300 sec (this 

never happened however). 

Study procedures. Upon enrollment, the participants were randomized into the experimental condition or the control 

condition (N=5 for each group). The participants in the control group were presented with a discussion thread within 

its original environment, TuDiabetes, and were asked a set of questions about the information contained in the 

discussion. After they answered all the questions, they were presented with DisVis, received a short tutorial, and 

asked for their initial feedback about the tool. The participants in the intervention group were presented with the 

same discussion thread within the DisVis interface. After receiving the same tutorial for the tool, they were asked 

the same questions as the control group. Then, they were asked for their feedback on the design of the tool and their 

                                                           
*
 Jaccard similarity is a metric for measuring the overlap between two sets of discrete elements which can take a 

value between 0 and 1. A higher value means a bigger overlap. 
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experience using it. All evaluation sessions were done through the Join.me platform and audio recorded and 

transcribed verbatim for analysis. 

Analysis. To find out whether DisVis had an effect, we performed a two-tailed two sample t-test for each of the two 

outcomes: time and accuracy. Additionally, we wanted to see the tool’s effect for each type of questions separately: 

S1, S2 and S3. Due to the small number of questions in each of the question categories, we used non-parametric 

Mann-Whitney U Test (Wilcoxon Rank Sum Test) to determine the statistical significance of our findings. For the 

ranking, we used the average performance of each participant for the given set of questions. For the qualitative data 

collected in the study (participants reflections on the tool and their experience with it) we used inductive thematic 

analysis. The recorded evaluation sessions were transcribed and open coding approach was taken to help us identify 

and categorize the prevalent themes from the user feedback. The first author (DN) coded all transcripts 

independently. The emerging categories were then discussed during meetings between the authors and iteratively 

refined in a collaborative process. 

Results  

Ten participants were recruited to participate in the study (N=5 in each group), 6 male and 4 female. More than half 

of the participants were above 60 years of age; diabetes diagnoses included both Type 1 and Type 2 diabetes having 

experience living with the disease ranging from 3 to 45 years (half of them for more than 20 years). The experience 

with the TuDiabetes.org ranged from only several months to being present in the community since its inception – 

almost 8 years. However, the vast majority of the participants were regular visitors of the forum, both for reading 

and contributing purposes; only one participant self-described as a sporadic user of TuDiabetes. 

Quantitative 

Table 1. Average time to answer and average score of answers for a set of questions and all questions overall. 

category measurement group mean sd significance test (α=0.05) 

S1 

Time (sec) 
Control 70.16  42.23 

(U=4, p=0.095) 
Intervention 34.73  23.37 

Accuracy 
Control  0.34  0.06 

(U=1, p=0.016) 
Intervention  0.59 0.14  

S2 

Time (sec) 
Control  94.3  41.72 

(U=4, p=0.095) 
Intervention  47.9  43.30 

Accuracy 
Control  0.6 0.22 

(U=12.5, p=1) 
Intervention  0.6 0.22 

S3 

Time (sec) 
Control  40.7  16.10 

(U=12, p=1) 
Intervention  49.8  36.37 

Accuracy 
Control  0.37 0.19 

(U=1, 0.016) 
Intervention  0.77 0.11 

All 

Time (sec) 
Control 65.52  46.77 

(t=1.80, p=0.082) 
Intervention 40.51  26.38 

Accuracy 
Control 0.38 0.28 

(t=2.41, p=0.023)   
Intervention 0.64 0.31 

Noticeable differences were observed in the advantage the tool brings over the control group. The tool was shown to 

highly improve the accuracy of and time to answering questions. Also, participants in the intervention group 

outperformed those in the control group for some, but not all of the question sets tested. From Table 1 (All) we can 

see that the average time to answer a question for the control group was 65.52 sec (sd=46.77 and median of 63.8 

sec) as compared to 40.51 sec (sd=26.38 and median of 37.6 sec) for the intervention group. The average accuracy 

score for the control group was 0.38 (sd=0.28 with median of 0.35), and 0.64 for the intervention group (sd=0.31 

with median of 0.8). The t-test showed that there is an effect for the accuracy of answering when using the tool: the 

accuracy when using the tool being 68% higher than without the tool (p-value = 0.023). However, the positive 

trends in reducing the time to answer questions by 38% was shown to be statistically insignificant (p-value = 0.082). 

The tool was shown to perform better than or at least as good as the control in all cases, except for time to answer 

questions from S3. However, statistical significance was observed in only two of the cases in respect to question 

types: improving the accuracy of questions of type 1 (S1) and type 3 (S3), both with p-value = 0.016. 

Qualitative  

The focus of the qualitative interviews was on the participants’ subjective impressions of the tool and their 

experience using it. The analysis of the transcripts suggested that the participants’ experiences with the tool, and 
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with the forum at large, differed depending on their overall goal. In some cases, the participants came to the forum 

without any specific questions, but rather to look around for what’s new, which included browsing of recent 

additions to the discussion threads, and skimming of the new content. However, in other cases, the participants came 

to the forum with a particular question in mind and their interaction focused on identifying relevant information 

through reading relevant posts and threads, and comparing different opinions on the topic. Notably, these two 

scenarios were interchangeably utilized across most of the participants. Also, and not surprisingly, these two usage 

scenarios were associated with very different expectations for how to optimize individuals’ experiences and the 

desired set of functions within the forum. Below, we describe the participants overall assessment of the DisVis tool 

in terms of usefulness and usability, as well as the more specific comments from the perspective of browsing and 

searching for specific information. 

Overall assessment of the DisVis tool. Overall, the majority of participants agreed with the general premise of the 

tool, and found its goal of increasing readability of discussion threads and promoting individuals’ ability to explore 

threads to be promising and potentially useful.   P1: “Well, I think it’s a great idea because I’ve had some struggles 

reading discussions, to be honest…“ P8: “Well, for sure the tool is good to have since it gives you a clear idea about 

what's going on.” However, together with these positive general perceptions, the participants had many critical 

comments regarding the tools’ current design. Many thought it was too complicated and overthought and provided 

too much information, at times, without a clear purpose. P5: “And I back up a little bit more, from my way that I use 

the site, this stuff would be more noise than signal.” Notably, those who could not find personal use of the tool 

proposed that it might be most useful for those who started the thread, as well as for moderators, analysts, and 

researchers. P9: “I mean, if you are a scientist analyzing it [the discussion] and you are trying like to pinpoint things 

like you’ve been asking me, than I can understand it [the reason for using the tool], but just for an average reader – 

I don’ think I would use it.”  

Finally, the participants were split in their opinions about the tool’s intuitiveness. Most users were able to 

successfully navigate the tool after the brief tutorial. However, several noted that they would require more 

experience using the tool to become proficient, which indicated limitations in its intuitiveness. P1: “… there are also 

I think some struggles at the beginning, but now I think with a bit like getting used to it, it's not that difficult to use.” 

P2: “Well, you know I understood the instructions when you gave them, but putting them into practice, I think after I 

practice with it a couple or three times, I would have a down path, but just based on one run through, I don’t -- I 

would need more time to learn it and practice with it.” To address this problem specifically, given the number of 

different features available to users, several participants suggested the use of tool tips to remind them of the purpose 

of different features. 

Exploratory browsing. While talking about their experience using the tool, many participants contextualized them 

within their overall experiences with TuDiabetes and its particular platform
*
. As we mentioned above, these 

experiences fell within two distinct categories: exploratory browsing and focused information search. We found that 

many of the specific comments in regards to DisVis’s usefulness were also made in reference to its ability to support 

either browsing, or focused search.  

Most participants made positive comments in regards to the tool’s ability to support browsing. For example, the 

participants found the overview of the discussion, Summary statistics of the discussion and the Timeline, to be 

particularly helpful. P2: “I like the dates, I like the date of the -- I really like knowing the timeframe of the thread 

and the number of participants.  All of that summary information is very good.” On the other hand, the Slider did 

not live up to the expectations. For example, the interactive graphical part of the visualization that involved the 

Slider, developed for navigational purposes for quick browsing, caused the most negative reactions. This was 

primarily due to the density of information, small font size used in that area and poor adjustability for different 

screen sizes, especially for small screens. The participants had split opinions about the list of participants and their 

number. Some of the participants found those useful for formulating opinion summaries or knowing what positions 

to expect in the discussion; others found them somewhat irrelevant.  

More generally, however, some participants questioned the tool’s attention on a single discussion thread as the only 

focus in the visualization. When describing their browsing experiences, these participants often talked about the 

need to see a discussion within the context of the forum, rather than as an isolated instance. P3: “I’m more inclined 

to look at all the discussions, all the responses.” These participants were likely to perceive individual threads as 

existing in a symbiotic relationship with other discussions that are on the same topic or have a certain amount of 

                                                           
*
 At the time of the study, TuDiabetes used Ning as its platform; since then the forum switched to Discourse 
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overlap in the topics they cover, alluding for a broader relevant context when reading a particular discussion. This 

colored their perceptions of the tool’s focus on a single discussion thread: P7: “…so if you clicked on pump you 

would see a list here of all of the discussions’ summaries of whatever, of, of whatever is related in, in another 

discussion, that, that would be good.” These participants wished to see the overlap between different discussions on 

the same topic, and to compare the topics between discussion threads. P10: “Perhaps instead of, instead of this, 

maybe, on keywords, if you clicked on insulin or mdi or pump instead of showing where it shows up, here, what 

other discussions are mentioning pump, insulin and mdi…” Participants were also interested to see forum wide 

statistics, a more quantitative description of what was going on in the forum: P3: “I might want to compare this to 

discussions and see what the keywords are for both and see if I could cross reference some keywords.  I might also 

want to know what the community’s trending keywords are.” Finally, the participants proposed the following new 

features for more efficient skimming of discussions: highlighting keywords of interest in the text, finding the latest 

posts in the discussion, and labeling the read posts.  

Focused information search. According to the participants, the tool was helpful in finding specific information of 

interest. The most-liked feature for this task was the Index Panel with its Keywords section. P2: “I would love to 

sort of sort out especially with long threads the ones that really went back to the key points of the initial discussion, 

like in this case pump and insulin I would probably because I’m an insulin user.  I would probably pick on insulin 

and pump.  So it does help me …” However, some participants thought they could not find much use of the Index 

Panel in real life, although it helped them answer the questions in the study. The participants also proposed specific 

enhancements to existing features. These included: more prominent highlighting of the selections in the Index Panel, 

and selection of multiple keywords for the purpose of building more complex Boolean queries.  

Further, the participants made many comments regarding desired new features that could improve searching for 

specific information. These included features for identifying posts of relevance within a particular discussion (as 

was the case in DisVis) as well as for finding information of interest within the forum at large, or as some 

participants referred to it “starting from scratch”. P10: “So let’s say I go in, onto the home page, and I have a 

question about the pump… you know… how do I find it from scratch?! Instead of being right here on this open page 

that’s already started and everything, how would I get to that page from scratch?? – Do I see five different 

discussions going on, 20 different discussions and then, what would I do??” For the first case, the participants 

proposed keywords (terms) that distinguish a discussion from other similar discussions, as well as a keyword cloud. 

P4:” …I’m in the insulin pump users’ forum so I would already expect there to be discussions about the pump and 

oftentimes, a lot of the discussions are going to include comments about the infusion set, about the insulin, about the 

basal rates and multiple daily injections.  So I guess the question for me is how could we better define keywords that 

actually provide more relevance… […] Yeah, I think more about differentiating the discussions [in terms of 

keywords] because I think a lot of people will come out in these forums and will search for somebody having the 

same issue or same challenge that they have today.” For the second case, the participants strongly wished for a 

better search engine, claiming that the current one is simply not delivering the most relevant and recent discussions, 

and it seems to be more oriented towards individual posts within a discussion, rather than a discussion as a whole. 

P1:”If you search for a key word it doesn't really show you what you are looking for, like searches for specific 

answers and I want the overall discussions , so that's not much of help…” In addition, an ability to identify clusters 

of discussions was highly desired as a feature that can improve the searching process. Finally, the participants liked 

the idea of exploring different opinions about a topic of interest. However, there was no clear agreement regarding 

the best way to achieve this. Some wished for a condensed, potentially computer-generated summary; others felt that 

only reading multiple posts from the same person on a topic of interest could help to synthesize their perspective, an 

ability which comes through long time presence in the community and reading of the forum. 

Discussion 

Previously proposed tools for visualizing participant-generated content explored several different perspectives. 

Many tools focused on providing an overview of the entire volume of the content collected (e-mails or news group 

postings), rather than focusing on a specific conversation. These included visualizations of interpersonal interactions 

and topics covered in those interactions
22

; engagement of participants in discussions
23

 and individuals’ activity and 

volume of contributions over time
23

. Other tools took an approach more consistent with the one explored in this 

work and focused on providing overviews of individual discussions as well as more detailed information about 

them. Some of these tools placed greater emphasis on finding relevant posts based on topics of interest and 

participants, while also incorporating information regarding the sentiment of the topic
20

. Others were concerned with 

providing visual, often scatterplot-based depictions of clustered discussion content. These tools distinguished 

discussions and threads of conversation within the discussion, highlighted different topics and participants, and 
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importance of individual posts
21,25

. The evaluation studies of these tools focused on users’ ability to find topics of 

interest, summarize, compare and contrast opinions, understand the sentiment about a topic, activity of the 

participants, their expertise and their interpersonal interactions and relationships. The authors’ activity oriented 

studies showed that knowing authors behavioral patterns in terms of activity and types of contributions was highly 

valued for understanding their roles and domain knowledge in the community
22,23

. On the other hand, the discussion 

visualization studies found that users particularly liked the ability to find posts that match their topic of interest, 

which was found useful in answering questions related to summarizing opinions
20

. Here, however, the findings 

about the importance of authors’ details were dependent on the task study participants were asked to complete
20,21

.    

Consistently with these previous studies, the participants in our study were positive about the general premise of an 

interactive tool for visualizing salient features of a discussion thread and exploring its different characteristics and 

attributes. We found that the participants viewed the tool in the context of two typical scenarios of use, 

corresponding to the two general types of engagement they experienced with the forum, a distinction not considered 

in the previous research. On one hand, they looked for features that could help to summarize the thread in a bird’s 

eye view, highlighting such characteristics as most prevalent keywords and most active participants. On the other 

hand, they particularly liked the possibility to find posts of interest using the Index Panel, which helped in finding 

specific pieces of information and formulating opinions about a topic. This is consistent with other studies which 

found that users particularly liked the ability to find posts that match their topic of interest
20,21

. In addition, the 

participants valued an ability to view a temporal visualization of the discussion in the interactive timeline, an ability 

that has not received much attention in prior research, but was considered particularly useful in our study. These 

positive impressions were also supported by the results of the quantitative assessment: participants in the 

intervention group who used DisVis interface were able to answer questions related to the discussion thread with 

higher accuracy and in less time (question types S1 and S3). However, together with these positive impressions, the 

participants made a number of critical comments, particularly in regards to the tools’ intuitiveness and clarity. Most 

importantly, they found the information display to be too dense and hard to read, and some of the interactive 

features, for example the Slider, too difficult to operate. This can be related to a finding from another study, where 

participants underperformed when exposed to both visualization of the discussion and text analytics compared to a 

standard discussion representation
21

. However, it contradicts our case in which, based on the quantitative findings,  

the complexity of the tool actually improved performance as compared to the baseline. From the perspective of 

general browsing, the participants questioned the tool’s focus on a single discussion thread, and desired an overview 

of topics of interest throughout all discussion threads in the forum. In contrast to our work, this kind of an approach 

was predominant in VisOHC which focused on OHC moderatos
34

. From the perspective of focused search for 

information, participants found one keyword selection to be limiting and wished for an ability to construct more 

complex queries. In addition, they wished for an ability to see keywords selected within the Index Panel highlighted 

in the discussion’s text. 

The study helped us to formulate a number of design implications for the next generation of tools for visualizing 

discussions in OHCs. First of all, the study once again stressed the importance of designing tools that could be used 

by a variety of individuals regardless of their background, age, specifics of their disease, and computer literacy. 

Since these tools are likely to be used in an unsupervised fashion and without any possibility for training or 

instruction, they need to be intuitive and easy to learn. The study also generated a number of specific 

recommendations for features that could promote the two complementary ways of engaging with information. First, 

regarding the browsing experience, the desired features included: 1) discussion summary (statistics); 2) larger 

context, including immediate access to relevant discussions; 3) capabilities to estimate and locate the overlap 

between the relevant discussions; and 4) keeping track of what was read and what is new.  Second, regarding the 

focused information searching, the desired features included: 1) description of the discussion that distinguishes it 

from the others 2) building more complex queries to search a particular discussion and 3) computationally assisted 

ways to summarize different opinions within the discussion.  

In addition, the study generated new design directions for helping individuals engage with user-generated content 

within OHCs. These include: a) identifying and highlighting relationships between different discussion threads, for 

example those that include similar topics and b) developing customizable mechanisms to summarize varying 

opinions on topics of interest. However, in regards to summarizing opinions, the participants lacked clear consensus 

on whether they were comfortable relying on computer-generated summaries or whether they preferred tools that 

helped humans to synthesize opinions in a more efficient way. This division is reminiscent of the long-standing 

argument about the comparative benefits of computational agents and information visualization displays with direct 

manipulation
36

. Just as this debate came to the conclusion that an ultimate solution requires a combination of both 
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approaches, we suspect that future tools for supporting online discussion forums should incorporate both 

computational methods and information visualization techniques.  

Study limitations. This study has a number of limitations. First, because the study relied on a real discussion thread 

captured within TuDiabetes, and because we did not screen participants on their previous exposure to this particular 

thread, it is possible that some of them saw it before the study. In fact, one of the participants mentioned that the 

thread looked familiar, but could not recall any specific details. In addition, because the study used only a single 

discussion thread, it is possible that the findings of the study are specific to this thread and may not generalize to 

other threads within the same forum or to other forums. In addition, the questions used for assessing the tool’s 

efficacy may not be relevant to all individuals who frequent OHCs. In fact, few of these questions were found less 

than relevant by some of the study participants. Additionally, sharing the screen occasionally caused some 

difficulties with interaction on the participants’ side for both study groups, which was more pronounced for those 

that needed to interact with the tool.  

Conclusion  

In this paper, we introduced DisVis – a tool for visualizing discussion threads in an OHC and discussed the results 

of a study examining DisVis’s impact on individuals’ ability to find information of interest and better understand 

discussion threads. The study showed that DisVis had a positive overall effect on individuals’ ability to provide 

overview of the discussion, find topics of interest and summarize opinions. The tool increased the accuracy of the 

answers by 68% and reduced the time to answer questions by 38% (the latter being statistically not significant). The 

study also showed that the community members are open to these types of solutions and suggested a set of 

enhancements and new features for the tool that we plan to address in our future work. 
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