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Motivation
• Depression is more common in the colder, darker months

• Seasonal affective disorder (SAD) diagnosis:

Regular onset of major depressive episodes at the same time of year, with 

full remission between episodes [1]

• In computational studies:

• Search keywords like “depression” peak in the winter [2]

• Depression classifiers tend to predict higher levels of depression in the 

winter than summer [3]

Motivating question: How does mental health 

change over time and across seasons, and how do 

those changes vary among users?
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Individual user’s yearly trajectories for a community-based 

metric (left) and a language-based metric (right) are noisy
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Takeaways Future Work

• Depression-related metrics on Reddit (both community-based and 

language-based) follow four core patterns across a year: rising, 

falling, hill-shaped and bowl-shaped

• The dominant pattern for individual users does not necessarily 

reflect the mean pattern for a metric across all users

• Many users are most strongly associated with other singular 

vectors beyond the core arcs

• The bowl-shaped arc (reminiscent of SAD) is relatively uncommon 

with the community-based metric, but more frequent with the 

language-based metric

• Improvement of arcs and analysis:

• Consideration of the full mixture of components that describes 

each user’s behavior

• Additional methods (beyond SVD) for extracting arcs from data

• Downstream use of temporal arcs:

• Do hill-shaped or bowl-shaped arcs tend to fit the definition of 

SAD in that they repeat themselves year after year?

• Can we predict which arc a user will be associated with in year 

n using data from only years n-1 and earlier?

• Are there factors that are associated with a change from rising 

to falling (or vice-versa)?

percentage of users associated with each arcmean of user-level distributions

Four temporal arcs of mental health based on the language-based metric. The arc is shown in color and the 40 
individual user’s times series with the highest weight for each arc are shown in grey.

percentage of users associated with each arcmean of user-level distributions

Four temporal arcs of mental health based on the community-based metric. The arc is shown in color and the 40 
individual user’s times series with the highest weight for each arc are shown in grey.
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