
 





 



the bell ring (Levinson & Edelberg, 1985) were 
converted to skin conductance levels (µS =  
1000/kohms, Dawson et al., 1990).  Skin 
conductance levels at the beginning and end of 
the 60-sec periods were averaged to yield an 
estimate of skin conductance levels during each 
period.  Skin conductance levels at the end of 
the 60-sec period and at the peak deflection to 
the bell-ring were differenced to yield the 
magnitude of skin conductance response to the 
bell stimulus. 

The EEG was manually inspected for 
movement and eye artifacts (excursions >150 
µV).  These were marked and removed from 
the analysis.  The artifacted data were 
conditioned with a Hanning window, spectral 
analyzed in two-sec epochs (giving 1/2 Hz 
frequency resolution), and then averaged over 
the 60-sec analysis period.  Due to high inter-
subject variability in EEG patterns during 
practice of the Transcendental Meditation 
technique (Travis & Wallace, 1997), the 
spectral estimates were not arbitrarily 
averaged into conventional broad-band 4-Hz 
wide bins (theta, alpha, etc.).  Rather, the 
frequency of peak amplitude in a 6-12 Hz 
window was identified in the amplitude and 
coherence spectra.  The amplitude and 
coherence estimates at these peak 1/2 Hz 
frequencies were compared between 
conditions.  

To reduce the number of variables tested, 
and so increase the degrees of freedom, the 
EEG data were averaged in two ways.  Peak 
amplitudes in the 6-12 Hz window at the nine 
electrode sites were averaged at frontal, 
central, and parietal sites.  For instance, F3, Fz, 
and F4 were averaged together.  Prior research 
suggests high lateral symmetry during practice 
of the TM technique (Bennett & Trinder, 
1977), and so hemispheric information was not 
considered important in this analysis.  The 45 
possible coherence pairs were reduced to four 
averages that reflect coherence over broad 
cortical areas: (1) Bilateral frontal (F3-F4), (2) 
Frontal-central (F3C3 + FzCz + F4C4), (3) 
Central-Parietal (C3P3, CzPz, C4P4), and (4) 
Frontal-parietal (F3P3, FzPz, F4P4).   

 
Statistical Analysis   

Four repeated measure MANOVAs were 
performed to test possible condition differences 
in the five general categories of physiological 
variables: (1) breath and heart rate (general 
arousal), (2 LH/HF ratio, skin conductance 
levels and skin conductance response 
(sympathetic functioning), (3) EEG amplitude 
at frontal, central and parietal sites, and (4) 
EEG coherence in frontal-central, central-
parietal, frontal-parietal, and bilateral-frontal 
pairs. An ANOVA was used to assess condition 
differences in respiratory sinus arrhythmia 
(parasympathetic functioning).  A Bonferroni 
correction (alpha level = .01) was used to 
minimize Type I error arising from five 
analyses being performed on the same data set.   

To probe the relationship of the 
physiological patterns during the different 
experience-categories of a Transcendental 
Meditation session, percent difference scores 
were calculated for all physiological variables 
that were significantly different in the 
MANOVA analyses. An exploratory factor 
analysis (principal component analysis) was 
conducted on these percent difference scores.  
To test for possible gender differences, a 
between MANOVA was conducted with gender 
as the between factor, and the percent 
difference scores as the variate.  

 
3.0. Results  

 
Table 1 presents means and standard 

errors for the physiological measures during 
these two experience-categories during TM 
practice (columns), with p-values from the 
MANOVAs in the right column.  

 
Repeated Measure ANOVA and MANOVAs 

The data were first tested for normality 
(Kolmogorov-Smirov test in SYSTAT).  EEG 
amplitude and skin conductance responses 
differed significantly from normality and so 
were log transformed before analyses.  A 
repeated measures ANOVA and four repeated 
measures MANOVAs with experience-category 
as the repeated measure and the physiological 
variables as the variates were conducted.   

The ANOVA with respiratory sinus 
arrhythmia as the variate revealed significantly 
higher vagal 

 



 



 



 



 



 


