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Introduction 

Recent years have seen a sharp increase in the                 
availability of personal and environmental ‘omic’ data             
(e.g. data about genomes or microbiomes) to             
nonexperts. Omic denotes a multicomponent         
perspective on biology, often based on radical advances               
in highthroughput DNA sequencing; e.g., personal           
genomics for the study of many genes, viral               
metagenomics for pathogen detection, and microbiomics           
for studying the microbiota associated with digestion,             
immune response, and other interactions with human             
health [10].  

Popular omic testing services produce data about             
people’s personal genome (e.g. 23andMe), about their             
microbiome (e.g. skin or gut) and about their living                 
environment (e.g. kitchen counter, bathroom surfaces)           
[1, 4]. People with no formal training in the life sciences                     
can thereby get access to their omic data by sending a                     
selfcollected sample to a directtoconsumer provider,           
and results are delivered online. These consumers then               
need to interpret large amounts of complex data               
involving sensitive issues such as disease risk, carrier               
status and potentially meaningful correlations with           
health and physical traits. The interpretation of the data                 
may impact lifestyle decisions and wellbeing of users,               
as well as relevant others (e.g. biological family               
members or local community members). 

In addition, novel methods for rapid DNA testing allow                 
consumers to receive omic data not only about               
themselves but also about plants and animals they               
interact with or consume. For example, DNA testing can                 
reveal the presence of dangerous allergens such as               
almonds, or shellfish [6, 7, 12] in foods, detect undesired                   
ingredients such as horse meat in processed food [11],                 
and identify microbes that cause foodborne illnesses [8].               
Rapid DNA tests of surfaces in living spaces (e.g. bed,                   
floor) can also detect bed bugs, and cockroaches [9].  

 

Social relevance 

Much of the environmental and nutritional omic data is                 
of high social relevance. Consider, a family or a group of                     
roommates who share a living space. Such groups are                 
likely to share bacteria in their living environment, and                 
their commensal microbiota can be influenced by             
common lifestyle elements such as nutrition and pets.               
Within these groups, people might want to share               
information about the presence of allergens and of               
particular ingredients, compare personal and         
environmental data, as well as investigate changes in               
their own and environmental omic data following             
lifestyle and/or environmental changes (e.g. diet, new             
pet, seasons, new furniture). However, tools for             
aggregating, exploring, sharing and collaboratively         
making sense of such data are currently not available.                 
The dramatic growth in the availability of omic data to                   
nonexperts will only increase the need for such tools. 

Opportunities for HCI and CSCW research 

The nearly ubiquitous availability of extensive and             
complex data, in need of understanding by nonexperts               
(over 5 million personal genomic or microbiomics             
reports provided to individuals as of August 2017 [5])                 
pose both challenges and opportunities, with substantial             
societal impact, for HCI and CSCW research, including: 

Investigating the motivations, information practices, and 
needs  of nonexpert personal users for engaging with 
omic data.  Identifying requirements  for tools for self and 
collaborative exploration within various social contexts 
including families and cohabiting communities. 
Developing tools that integrate omic data sets from               
different sources and multiple samples  allowing users               
to aggregate, share, explore, and connect pervasive omic               
information, and facilitating collaborative sensemaking         
of omic information. 
Visualizing the invisible  designing, developing, and             
evaluating novel interfaces which display timely and             



actionable omic data in shared living environment and               
on a user’s own body (gut, skin). 
Understanding long term user engagement with personal             
and social omic data as a way to empower people to                     
engage in self driven smallscale citizen science             
investigations. 
Preliminary Platform Design 

 

Figure 1.  Four data types available from  Directtoconsumer omic 
testing: personal genetics and identification, both remain stable over 
time (sufficient to sample once), and detection and composition, 
which change over time and require multiple samples.     

 

Figure 2.   OmiXAR display for all risk factors. Most recent sample 
sites are indicated with a circle, and users can tap on the sample site 
for a popup of the detection and identification results for that sample, 
and can also customize their list of risk factors for investigation. 

 

Given these challenges and opportunities, our           
preliminary platform design focuses on supporting social             
sharing and exploration of omic data. Considering the               
data types available from DNA testing (Figure 1), and                 
based on our conversations with leading experts from               
Open Humans [3], American Gut project [1], and               
NRGene [2], we identify the following design goals: 1)                 
Contextualizing omic data types, which might require             
direct action, within particular environmental or social             
settings; 2) Facilitating longitudinal comparison of omic             

information across data types and sites; 3) Supporting               
the dynamic construction of various social           
configurations as a basis for comparison. 

Figure 2, shows our preliminary design which overlays 
identification and detection omic data on shared 
surfaces, food, living things, and on the user’s own body; 
Figure 3 shows, our design for an  online visual interface 
that supports indepth collaborative engagement with 
different types of omic data including both dynamic (e.g. 
microbiome) and static (e.g. personal genomics), as well 
as other relevant information such as ongoing research 
publications that are relevant to users’ personal and 
social data, and afford interaction and cocuration. 
 

 

Figure 3.   My Samples tab of Social OmiX (left), which allows 
users to view, sort, share, pin, and archive their samples and the 
samples of others that have been shared with them, as well as choose 
an action to investigate these sample in the other four tabs. 
Composition tab of Social OmiX (right), allows users to explore and 
compare the bacterial composition of their samples. The timeline 
comparison allows users to record lifestyle changes to investigate 
how changes can affect their microbiome. Body site and composition 
comparison visualizations offer users the opportunity to compare 
samples from multiple people. 
 

Conclusion 
In this paper, we presented research and design goals for                   
supporting collaborative exploration of socially relevant           
omic data. The abundance and complexity of omic data                 
serves as a challenge and opportunity for HCI research                 
to empower users to engage in small scale citizen                 
science research.  
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