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Objectives: This study aimed to investigate the sensitivity, specificity and efficiency of various 
statistical tests that can be used to detect speech-evoked Envelope Following Responses 
(EFRs). 
 
Background: EFRs reflect neural activity phase-locked to the stimulus envelope periodicity. To 
evaluate if EFRs, elicited at the envelope frequency, are significantly different from the noise 
floor (i.e. detected), frequency-domain statistical tests utilize EFR amplitude and/or phase. 
Performance of statistical tests vary due to the usage of different aspects of the recorded signal 
as well the underlying assumptions of each test.  Identifying optimal statistical tests for EFR 
detection will improve clinical viability of speech-evoked EFRs by shortening test times while 
increasing the area under the receiver operating characteristic (ROC) curve. In the present 
study, we compare the d-prime and test time necessary for response detection using previously 
proposed statistical tests in a large dataset of speech-evoked EFRs that vary by participant age.  
 
Methods: EFRs evoked by vowels and fricatives in the male-spoken token /susashi/ were 
recorded in 23 young normal hearing adults (20-27 years) and 44 normal hearing infants (1-13 
months). Responses were analyzed using the F-test, Phase Coherence, Rayleigh-Moore, 
Hotelling’s T^2 and Circular T^2 statistical methods. By comparing the accuracy of the statistical 
tests in a clinically viable timeframe (<20 minutes), we will determine which test is best suited for 
EFR detection. 
 
Results: Preliminary analyses indicate that statistical tests that use both phase and amplitude 
are more effective than those that use either phase or amplitude. The impact of between-subject 
response variability and magnitude in both adult and infant populations on the performance of 
statistical tests is currently underway.  
 
Conclusions: Preliminary analyses indicate that accurate and efficient detection of speech-
evoked EFR is possible within a clinically viable time frame, especially if response amplitude 
and phase are analyzed together. 

 
 

 


