
Poster Title 

Evaluating the severity of depressive symptoms using upper body motion captured by 

RGB-Depth sensors and machine learning.  

 

Authors 

Toshiro Horigome1, Taishiro Kishimoto1, Momoko Kitazawa1, Michitaka Yoshimura1, 

Brian Sumali2, Kuo-ching Liang1, Yuki Tazawa1, Takanori Fujita3, Masaru Mimura1 

 

1. Department of Neuropsychiatry, Keio University School of Medicine, Tokyo, Japan 

2. Department of System Design Engineering, Keio University, Kanagawa, Japan 

3. Department of Health Policy and Management, Keio University, Tokyo, Japan 

 

Poster Abstract 

Methodological Question Being Addressed 

 Can human activity and motion captured by RGB-Depth (RGB-D) sensors assess the 

severity of depressive symptoms during clinical interviews? 

Introduction 

 It has been shown that mental states can manifest through physiological and behavioral 

changes. For example, depression is associated with numerous behavioral components 

(e.g., reduction in activity, psychomotor retardation) and motivational states (e.g., 

anhedonia), some of which may be detectable using motion sensors such as RGB-Depth 

(RGB-D) sensors. Observational methods for assessing depression have high research 

and clinical utility and can provide objective markers for depression. However, the 

resources required for and complexity of behavioral assessment require extensive 

training and assessment of reliability, and can be costly. New advances in RGB-D 

sensors and machine learning present the opportunity to track movement during a 

clinical interview in an unobstructed manner. 

Methods 

 In this study, RGB-D sensors captured the upper body motion of each participant 

during routine clinical examinations. We then examined the relationship between 

depressive symptoms and body motion by comparing the head movement of patients 

with major depressive disorders (MDD) and bipolar disorders (BD) to the head 

movement of healthy controls. Furthermore, we attempted to predict the severity of 



depressive symptoms by using a machine learning approach to create classification 

models that relate features from the sensors to scores derived from the HAMD-17.  

Results 

A total of 63 data sets from 17 MDD participants, 50 data sets from 14 BD 

participants, and 31 data sets from 16 healthy controls (HC) were collected. As a result, 

it was found that individuals with MDD and BD who have depressive symptoms tend to 

move more slowly compared to HC. Also, the HAMD-17 total score correlated with 

slower movement and decreased speed in the MDD and BD groups. Machine learning 

approaches significantly predicted symptom severity as assessed by HAMD-17 (kappa 

= 0.37 to 0.43).  

Conclusions 

Although this study is limited by its small number of subjects, it demonstrates the 

potential for using body motion to objectively predict the severity of depressive 

symptoms in clinical settings so that interventions can be deployed when they have the 

highest chance for long-term success. Larger studies are warranted. 


