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Abstract

Background: Sustained tracking of physical activity can lead to habitual exercise routines and decrease disease risk. However,
many new users experience a sharp decrease in tracker use within months of initial use. Users stop using activity trackers for
various reasons, including losing interest and lack of support. Innovative personalized approaches that increase continued use
could lead to not only acceptance of tracking, but also to more regular engagement in exercise. Here we discuss a multi-phased
approach to developing an engagement engine to support long-term use of fitness trackers by adjusting a participant’s step goal
based on performance and engagement during the previous week and personalized text messaging.

Objective: The objectives of this study are to first identify reasons for non-engagement with activity trackers and then build a
machine learning algorithm to support continued use of activity trackers.

Methods: Overweight and obese participants (n=30) were recruited to use activity trackers to record their step counts every
day for 9 weeks. Participants completed physical activity behavior-related questionnaires including Proschka’s Stage of Change,
Barriers to Being Active and Behavioral Regulation of Exercise Questionnaire at 0 and 9 weeks. The questionnaires generated
158 variables which were analyzed to determine their appropriateness for inclusion in the algorithm. Highly correlated and near
zero variance variables were eliminated which resulted in 87 variables. To determine the number of factors needed, eigenvalues
were calculated and 19 factors were generated with eigenvalues greater than one, which encompassed 98% of the variance.
Shannon entropy was used to generate a weekly value, calculated from participants’ step counts, that served as an indicator of
how likely a participant is to be engaged with their activity tracker. The 19 factors combined with step data and a Shannon entropy
value from the past 7 days served as the input to a neural network prediction model. Of the available data, 90% was used as
training set for the algorithm while the remaining 10% was used as a test set.

Results: A neural network that predicts a participant’s step goal based on their responses to study questionnaires, available step
data and Shannon entropy value was developed. The machine learning algorithm’s neural network was developed using the
backpropagation method, two hidden layers, 20 nodes and learning rate equal to 0.001. Mean squared error of the model was
0.00125.

Conclusions: Artificial intelligence applied to physical activity data combined with behavioral data may be used to increase
engagement with activity trackers. A follow-up prospective study is ongoing to determine the performance of the engagement
algorithm.
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