
Id
en

tif
ic
at
io
n

IEEE Xplore
n=538

Web of Science
n=6186

Scopus
n=29,505

ACM
n=5842

PubMed
n=8881

Embase
n=2854

Records After Duplicate Removal
n=21,473

Records Screened (Title)
n=1

19,945

Records Excluded (Title)
n=11,385

Records Excluded (Non-English Language)
n=843

Records Screened (Abstract)
n=7717

Records Excluded (Abstract)
n=6743

Full-Text Articles Assesed For Eligibility
n=974

Full-text articles excluded for reasons
n=936

Loneliness was not directly or indirectly part of the sensed outcomes
(n=622)

The detection/intervention method was other than passive sensing
(n=314)Studies Included in Review

n=38
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Records Indentified Through Database Searches
n=53,806



Data Collection

Data Pre-processing

Finding Behavioural Groups

Loneliness Detection for each group

Loneliness Detection Using all Students Data

Use of publicly available
StudentLife dataset

Transforming UNIX timestamps
Dealing with missing values

 Generating features
 Dimensionality reduction using PCA

Data Normalization
Comparison and selection of clustering

algorithms
Application of IDBSCAN algorithm for final

clustering

Addressing class imbalance with SMOTE
Training four distinct binary classifiers for each of the

subgroups
 Evaluation of these models using accuracy, precision,

recall, and F1 Score

Training generalized machine learning models
Evaluation of these models using the same metrics



 
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
             
             
          
        
         
           
             
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
      
    
  
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
      
    
  


