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The increasing accessibility of easy-to-use self-tracking devices 
such as smartphones and wearables in recent years have lowered 
the barrier to gathering patient-generated data (PGD). The primary 
reason individuals conduct self-tracking is to learn about cause and 
effect of a certain lifestyle [1]. Inexpensive self-tracking devices on 
the market can be used to gather more data for self-experimentation 
and exploration faster than ever before – with potential to incite 
positive health behavior changes. 

We are in the process of developing a system of in-home sensors 
that will reveal patterns of behavior related to problematic eating 
episodes for individuals with eating disorders in order to design and 
test interventions that create behavioral change.

BACKGROUND

SMARTPHONE-BASED 
SYSTEM PAIRED WITH A 

SENSOR NETWORK
Inexpensive, commercially available sensors placed in the home of 
individuals diagnosed with an eating disorder in locations

detect problematic eating 
episodes in the home (where 

episodes are most likely to occur) [2]  
&

experience a timely intervention as 
preventative treatment
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where food is stored,
where eating paraphernalia is stored,

and in spaces of eating

Our system will identify the patient’s patterns over time and 
through supervised learning, eventually predict problematic eating 
episodes before they occur. Once patterns in problematic behavior 
are exposed, how can we facilitate curiosity, allow the patient 
to reflect on causes and effects of their lifestyle, and create an 
effective behavioral intervention?

BEHAVIORS

We hypothesize that patterns of problematic eating behaviors are 
unique to the individual so we collected data from n of 1. Our model 
was trained on 12 “days” worth of data. We used mean shift clustering 
to identify different types of patterns of problematic eating using 
three features (right). This was followed by using longest common 
subsequence	to	find	commonalities	in	behavior	within	each	group	

DATA COLLECTION AND 
PROCESSING

FEATURE 2 
String length (number of actions performed) 

FEATURE 3 
Unique characters (number of unique actions performed)

FEATURE 1 
Ratio	of	access	to	food	paraphernalia	to	access	of	food:

# cupboard openings
# refrigerator openings + # freezer openings + # pantry openings)


