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ABSTRACT 

 

DEVELOPING AN ALGORITHM TO ASSESS MENTAL HEALTH RESILIENCE IN 

VR-INDUCED STRESS USING HRV MONITORING 

 

By 

 

Marcell Joshua Djohar 

Gerald Justin Goenawan, S.T., M.Sc, Advisor 

Florence Ignatia Partowidjojo, S.T., M.Sc. Co-Advisor 

 

SWISS GERMAN UNIVERSITY 

 

 

This research aimed to develop a scoring method to assess stress levels and reinterpret 

the results to reflect mental health resilience using heart rate variability (HRV) 

metrics. The study was conducted by exposing participants to three sequential 

phases—calm, easy, and hard—through a VR-based simulation while recording ECG 

data. Four selected HRV metrics (RMSSD, SDNN, HF Power, and LF/HF Ratio) were 

normalized, weighted based on their correlation with mean R-R Interval values 

between stress states, and used to generate a composite stress score for each phase. 

RMSSD weighted 37.09%, LF/HF Ratio weighted 23.49%, SDNN weighted 31.14%, 

and HF Power weighted 8.27%. The comparison between the easy and hard phases 

from each metric provided insight into the magnitude of the stress response, while the 

hard-to-calm transition revealed recovery speed. The Calm State is compared against 

the participant’s Brief Resilience Scale test results as it showed significant changes 

from the previous hard state with a Wilcoxon Signed-Rank test P value of 9.64 × 10⁻⁸. 

The proposed method offers an objective, time-efficient way to track stress and 

resilience, supporting future real-time physiological monitoring systems. 

Keywords: Mental Health Resilience, HRV, Virtual Reality, RMSSD, SD2/SD1 Ratio  
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