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EEG Spectral Analysis on Religious Experiences in Worship with Music 

Abstract 

A total of 60 evangelical worshippers were recruited to participate in lab 

experiments measuring the neurophysiological activity of their religious 

experiences during worship practices.  There were several experimental 

conditions: resting state, a religious worship song of their own choosing, a 

religious worship song we provided, a secular song of their choosing, a secular 

song we provided, a condition without music and a twelve-tone song selected to 

be disturbing. Apart from the resting state, participants were asked to worship to 

all conditions while at the same time continuously rating with a bar slider how 

strongly they sensed the presence of God. We formulated three hypotheses, 

which upon our analyses were all confirmed: (i) Religious songs show greater 

neurophysiological activation patterns than secular ones; (ii) the activation effect 

becomes especially visible when the religious song can be selected by the 

participants themselves; (iii) the higher the subjectively rated religious 

experience, the stronger the attentional mechanisms and emotional reactions, 

which are characterized by a more dominant presence of theta and alpha waves, 

similar to meditation practice. 

Keywords: EEG, spectral analysis, religious experience, phenomenology, 

worship
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Introduction 

Religious experiences can be powerful occurrences to the believers who instantiate them. In 

the literature, there are various philosophically motivated axioms governing the research 

emerging in this field. One idea is that they are cognitive byproducts from our evolutionary 

history, carrying a beneficial element for the survival of the human species (Kress, 1993). 

Pascal Boyer (1994) has proposed that religious ideas are deemed as such due to the fact that 

they belong to a class he refers to as minimally counterintuitive concepts. Maximally and 

minimally intuitive concepts can both be remembered easily but the former strike people as 

more realistic and hence are incorporated into people’s beliefs and perceptions. One famous 

idea is the Hyper Active Agency Detection Device, which states that it is evolutionarily 

beneficial to see agency where perhaps there is none so that potentially dangerous signals will 

not be overlooked (Green, 2015). Another view conceptualizes religious inclinations as pro-

social adaptations. It assumes that the belief in retribution by a divine agent is useful for the 

stability of a social community since rational choice theory predicts that free riders will try to 

establish themselves by any means possible (Batara et al., 2016). 

Michael Persinger (1983) believed that stimulating the temporal lobes leads to sensing the 

presence of spiritual beings. In 2002, he did exactly this by means of transcranial magnetic 

stimulation TMS and claiming that he was successful in inducing such a religious experience 

(Persinger & Healey, 2002). A later Swedish team, however, was not able to replicate the 

findings (Granqvist et al., 2005). Drawing from neurological research on religious states of 

mind, two hypotheses have become famous: (i) the Temporal Involvement Hypothesis 

(Beauregard, 2011; Beauregard & Paquette, 2008; Granqvist et al., 2005; Persinger, 1983; 

Persinger & Healey, 2002; Tinoca & Ortiz, 2014), of which Persinger was a vital advocate, 

and (ii) the Executive Inhibition Hypothesis (Andersen et al., 2014; Deeley et al., 2014; 

Kapogiannis et al., 2009; Lindeman et al., 2013; Schjoedt, 2009; Schjoedt et al., 2013). The 
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former claims that religious experiences are triggered by a specific activation of the temporal 

lobes and the latter holds that an inhibition of frontal executive regions is key.  

In order to create a suitable experimental design, researchers have typically put the focus on 

religious practices, which however, is only one dimension in the subjective construct known 

as religiosity (Huber & Huber, 2012). Among them, some exotic practices like the ritual of 

“praying in tongues”, also know as glossolalia, have been studied – both at a functional 

(Newberg et al., 2006) as well as at a structural level (Walter et al., 2020).  

Although the neuroscientific literature on religiosity is still scarce, a longitudinal study over 

the span of two decades found that people who rank their importance of religion and 

spirituality (often abbreviated with R/S) have higher posterior alpha when measured with 

EEG, which generally captures the electric potential on the scalp. The dominant alpha did not 

change substantially when the ratings decline nor did the low levels of alpha increase when 

after twenty years the self-rated importance of R/S rose. The only change occurred when 

believers switched their attending denomination, which was accompanied by a decrease of the 

posterior alpha (Tenke et al., 2017).  

A meta-analysis on 25 reports studying the neural correlates of R/S has suggested that the 

specific brain states of R/S are distinct from their non-R/S counterparts. The regions most 

often associated with experiential features of R/S are the caudate nucleus, the default mode 

network, the posterior cingulate network, precuneus, orbitofrontal cortex, and the medial 

frontal cortex. The authors make the case that “Further studies with more rigorous study 

designs are warranted to elucidate the neurobiological mechanisms of R/S” (Rim et al., 2019, 

p. 303). 

Research on religious chanting, involving electrophysiological and neuroimaging methods, 

shows a decrease of the eigenvector centrality in the posterior cingulate cortex, which may 
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have to do with endogenous delta oscillations. The authors claim that this is not influenced by 

the heart rate or the respiratory rate. It is not associated with language processing and the 

neural physiology appears to differ from prayer or mediation (Gao et al., 2019). A follow-up 

study found that religious chanting recruited several networks that included subcortical 

regions of the midbrain, amygdala (the left amygdala was more activated than the right one) 

and the thalamus. At the same time, cortical structures were involved like the fusiform gyrus, 

the left parietal lobule, and the prefrontal cortex. The authors claim that their experiments 

state that the prayerful singing of religious songs helps with emotion regulation, especially the 

coping of stress and negative emotion (Gao et al., 2020). 

Religious chanting is often connected with a ritual known as worship where believers, not 

rarely through the help of music, seek the connection to God. In this respect, a qualitative 

cognitive model has recently emerged, which has been proposed for a context congruent to 

our present study. It is known as the Feedback Loop Model for Religious Worship 

Experiences. It states that environmental stimuli, including music prone to facilitate worship, 

leads to mental stimulation where people can focus on God, which in turn helps to induce a 

religious experience where people believe to be in a divine encounter and hence sense the 

presence of God. This model has been significant for the current analyses and it lets us deduce 

that both religious and self-selected worship songs may cognitively activate a believer 

stronger than is the case with pre-selected worship songs  (Walter, 2021).  

It has been argued that Christian prayer, which may share cognitive elements with Christian 

worship, can be compared with focused attention meditation in the sense that both would 

recruit attentional and emotional mechanisms, which is physiologically characterized by 

synchronous activity of theta and alpha waves (Dobrakowski et al., 2020). 

Based on these ideas, we formulate three hypotheses for the current study: 
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Hypothesis 1 Religious songs show greater neurophysiological activation patterns than 

secular ones. 

Hypothesis 2 The activation effect becomes especially visible when the religious song 

can be selected by the participants themselves. 

Hypothesis 3 The higher the subjectively rated religious experience, the stronger the 

attentional mechanisms and emotional reactions, which are characterized 

by a more dominant presence of theta and alpha waves, similar to 

meditation practice.  

 

Materials and Methods 

Participants 

We have recruited 60 Swiss participants from evangelical churches to perform an experiment 

in the lab where they were asked to worship silently to different conditions, which the know 

usually induces an experience where they sense the presence of God. Hence, only believers 

who can self-reportedly induce this state of mind during worship were recruited and the 

controls were established with conceptually suitable conditions. Due to a system malfunction, 

one participant had to be excluded and because of some systematic artifacts, two further 

participants were discounted. The mean age is 27 years (min: 19y, max: 40y; SD: 4.2y), 87% 

are right-handed, and the gender ratio is roughly equal (male: 45; female: 55%). The 

participants are by and large musically talented since 70% of the respondents claim that they 

play an instrument at least once per week. The highest education is spread out homogenously: 

22% hold a master’s degree, 23% a bachelor’s, 22% a high school diploma and 33% an 

apprenticeship.  
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When asked how they experience God during worship, 23% hold that they experience 

something emotional (whereas 22% say to sense God’s presence and 21% feel close to him), 

12% believe to sense something physical, and 9% profess to receive a message from God. 

11% claim that they get happy during the experience and three respondents (1.5%) report to 

get melancholic or sad during the experience.  

Data acquisition and pre-processing 

A structured questionnaire has been filled out by all the participants in order to get an 

adequate understanding of their experiential dimensions and before the experiments started, 

informed consent as provided. Each subject performed a hearing test before getting installed 

in the lab. The experiment began and closed with a 4.5mins resting state session where the 

participants were asked to close their eyes, be calm and focus only on their breath. There were 

six conditions where they had the task to try and sink into deep worship and connect with 

God. They knew that we wanted to measure the physiological responses of them sensing a 

divine presence. The six conditions were randomized: 

• Religious subjective (Rs): respondents brought a worship song that has a proven track 

record of inducing a religious experience where they usually feel the presence of God. 

Hence, this song was different for each participant. 

• Religious given (Rg): this was a song that was pre-selected by the researchers after 

conducting qualitative research in order to discover which song might be suitable to be 

presented as an ideal induction device for this particular cohort. This song was the 

same for all participants.  

• Secular subjective (Ss): respondents brought a secular song that had no religious 

connotation but was equally liked and associated with positive emotions to the 

subjects as the Rs song. It had to be similar in style as Rs. Naturally, this song differed 

for each participant.  
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• Secular given (Sg): this song had to be comparable to the Rg condition and was 

selected to be equally favorable. This one was the same for all participants. 

• 12-Tone song (S12): we selected an opera tune, which was the same for all subjects. It 

was a partially dissonant 12-tone sone, deliberately selected for its musical 

disharmonies in order to create a psychological tension where it becomes harder to 

focus on God and to engage in the worship experience.  

• Empty: here, the participants had to worship God for a 4.5 mins period without music. 

Each condition lasted for about 4.5mins and they were separated from one another by a 

concentration task where they had to memorize letters and correctly estimate whether the last 

letter in the list was the same as the second-aforegoing one. This concentration task was 

introduced to prevent any psychological spill-over effect from one condition to the other. 

Hence, we effectively had an independent observation fore each condition. All participants 

had to close their eyes for the worship conditions so that we did not measure any visual inputs 

and associations. On the right-hand side, they had a bar slider where they were able to 

continuously rate how strongly they sensed the presence of God at any given moment. After 

each of the conditions they could indicate how well they were able to focus on God on a 

Likert Scale with four options.  

The electrophysiological potential on the scalp was measured using the Brain Products 

actiCapTM system with 64 active electrodes. The electrode FCz was used as the reference 

point. The sampling rate occurred with 500 Hz and the sampling interval 2,000 µS.  

The raw data was pre-processed with Brain Vision Analyzer 2.2TM.  Preprocessing was 

performed in two steps (cf. C. Mikutta et al., 2012; C. A. Mikutta et al., 2014): (i) the creation 

of clean data, meaning that it was corrected for artifacts created by eye movement and 

muscular activity, and (ii) the creation of segmented data, which produced separate files for 

the different experimental conditions that was ready to use for our analyses.  
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The first step started with working on a separate session (called the “rest session”), which was 

recorded before the experiment started. This session was used for each subject to create a 

filter to correct for the person’s eye movement. In both the rest session and the experimental 

raw data, channels with systematic artefacts were topographically interpolated. For eye 

movement correction, an IIR filter was applied at 1.5 to 20 Hz in the rest session. An 

independent component analysis (ICA) yielded the factors that contributed most to explaining 

the variance of the data. The relevant factors responsible were excluded for the creation of a 

subject-dependent filter. This filter, which was created in the rest session, was then applied to 

each individual subject’s experimental raw data by using a linear derivation model. Raw data 

inspection was performed visually for each of the participants to exclude local movement 

artifacts. Before the revised EEG data was exported, it was transformed by weighing against 

the average reference FCz.  

In the second step, the EEG chart was split up so that a separate segment for each 

experimental condition emerged. The resting state at the beginning and at the end were fused 

in order to get one resting state segment. After this, a temporal segmentation was performed 

to get a division of equal sized segments (2 sec), followed by a Fast-Fourier Transformation 

(FFT) on all the parts. The results were averaged for all the temporal segments so that there 

was a single file for each experimental condition. A first contrast inspection was performed to 

get a first feeling for the data before the files were exported as ASC-files. 

Data analysis 

The ASC-files were imported into Ragu, a matlab toolbox specifically created to work on 

EEG spectral analysis (Koenig et al., 2011). Several tests were applied to the data 

(Habermann et al., 2018): 
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• One-factorial analysis of the different experimental conditions (with TANOVA, 

followed up by T-maps) 

• Two-factorial analysis of the different classes of experimental conditions (with 

TANOVA, followed up by T-maps) 

• Correlations of the average rating (subjective experience of God’s presence) from each 

condition with the EEG data 

The EEGs were analyzed by using 8 frequency bands: 

Band 1  Upper Delta (1.5 – 3.5 Hz) 

Band 2  Lower Theta (3.5 – 6 Hz) 

Band 3  Upper Theta (6 – 8.5 Hz) 

Band 4  Lower Alpha (8.5 – 10.5 Hz) 

Band 5  Upper Alpha (10.5 – 12.5 Hz) 

Band 6  Lower Beta (12.5 – 18.5 Hz) 

Band 7  Middle Beta (18.5 – 21 Hz) 

Band 8  Upper Beta (21 – 30 Hz) 

Results 

A one-factorial analysis shows that the resting state condition appears to be visually distinct in 

the multi-dimensional scaling (MDS) in all frequency bands. For this reason, the resting state 

is excluded for further analyses, which demonstrates a strong topographical difference in the 

MDS between the empty condition, the S12 and the Rs condition for upper delta waves and a 

similarly strong difference in the upper alpha band for S12, empty and Ss. This shows that all 

the relevant conditions are sufficiently distinct from the subjects at rest and that the empty as 

well as the S12 conditions have been adequately selected as useful controls. Furthermore, it 

indicates that there is something interesting going on with the Rs and the Ss conditions.  
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These findings are followed up with a two-factorial design where one factor comprises of the 

religious (Rs + Rg) and the secular (Ss + Sg) dimensions and the other consists of the self-

selected (Rs + Ss) and the pre-selected (hereafter denoted as “given”; Rg + Sg)) dimensions. 

The Topographical Analysis of Variance TANOVA based on these contrasts yields significant 

effects for the religious/secular factor in the upper beta frequencies (p<0.05) and significant 

effects for the self-selected/given factor in the in the beta bands (p<0.05). There is a 

significant interaction between the two factors in the lower beta band. As seen in figure 1, the 

Rs condition appears to be most distinct from the Ss condition. 

 

Figure 1. Multi-dimensional scaling (MDS) of the interaction with the four conditions 

in the two factors at band 4. 

These findings are followed up with T-maps at the fourth band to distinguish the different 

effects, which illustrate a topographic distribution of the associated T-values. As suspected 

from the MDS, a significant effect is found between Rs and Ss (TANOVA: 0.030; t-min: -

3.674 at CP2; t-max: -0.903 at T7; cf. Figure 2).  
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Figure 2. T-map of difference between Rs (positive contrast) and Ss (negative 

contrast) at frequency band 4.  

As seen in Figure 2, there are less alpha waves in Rs than in Ss, which means that among the 

self-selected songs, the religious worship condition is associated with a higher mental activity.  

This is further tested through a T-value analysis where the religious conditions (Rs + Rg) are 

compared with the secular ones (Ss + Sg). Since the original TANOVA yielded a significant 

effect in band 8, it is not surprising that we find a significant difference in the respective T-

maps, as seen in Figure 3 (TANOVA: 0.009; t-min: -0.579 at PO3; t-max: 3.405 at TP7).  

 

Figure 3. T-map of difference between the religious conditions (positive contrast) and 

the secular ones (negative contrast) at frequency band 8.  
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Figure 3 illustrates that by and large there are more upper beta waves present in the religious 

conditions as compared to the secular ones. This is consistent with the statement from before 

that there is a stronger activity in the religious subjective condition.  

Although there are significant differences when the self-selected songs (Rs + Ss) are 

compared with the given situations (Rg + Sg) at the sixth band (TANOVA: 0.053; t-min: -

1.510 at C2; t-max: 2.546 at PO8), the seventh band (TANOVA: 0.016; t-min: -1.533 at FC3; 

t-max: 3.756 at TP9) and at the eighth band (TANOVA: 0.006; t-min: -3.030 at C1; t-max: 

3.906 at TP9), this discrimination does not tell us anything about the religious component. 

A major point of interest lies in the connection between the subjective religious experience 

itself, measured as a continuous rating of the worshipper’s intensity of sensing God’s 

presence, and the topographic EEG wave dispersions for each experimental condition. In 

order to exclude the individual background noise, the average ratings from the empty 

condition was subtracted from the other conditions for each person. These differences are 

correlated via a one-factorial within-subject-design with the topographical difference maps, 

where the empty condition is located on the first contrast and the condition of interest is 

located on the second contrast. For the difference between Rs and empty, there are significant 

interactions with the average rating of the religious experience at band 3 and band 4 (p<0.05). 

Similarly, there is a significant interaction between the difference of Ss and empty with the 

average rating at band 1 and band 2 (p<0.05).  
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Figure 4a (left). T-map of empty condition from band 3 to band 4. 

Figure 4b (right). T-map of Rs condition from band 3 to band 4. 

 

Figure 4c. Interaction between Rs and empty for the average experiential ratings and the 

topographic difference maps in an MDS for the average of the bands 3 to 4. 

As seen in Figures 4a-c, in the Rs condition, there is more upper theta and lower alpha the 

stronger the religious experience becomes. This result manifests most strongly in the occipital 

region.  
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Figure 5a (left). T-map of empty condition from band 1 to band 2. 

Figure 5b (right). T-map of Ss condition from band 1 to band 2 

. 

Figure 5c. Interaction between Ss and empty for the average experiential ratings and the 

topographic difference maps in an MDS for the average of the bands 1 to 2. 

Figures 5a-c show that there are more upper delta and lower theta waves in the Ss condition 

when the religious experience gets more intense.  

Discussion 

Our study makes no significant contribution to the ideas in the literature concerning the 

Temporal involvement Hypothesis (Beauregard, 2011; Beauregard & Paquette, 2008; 

Granqvist et al., 2005; Persinger, 1983; Persinger & Healey, 2002; Tinoca & Ortiz, 2014) or 

the Executive Inhibition Hypothesis (Andersen et al., 2014; Deeley et al., 2014; Kapogiannis 

et al., 2009; Lindeman et al., 2013; Schjoedt, 2009; Schjoedt et al., 2013) of religious 
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experiences. Although there are more upper beta waves in the temporal regions when the 

religious songs are compared to the secular ones, the comparison of Rs with Ss showed no 

such thing and the results pertaining to the experiential dimension are localized most strongly 

in the occipital region. If anything, one would have to reformulate the idea towards an 

Occipital Involvement Hypothesis with the association of lower EEG frequencies (bands 1 to 

4, depending on the experimental condition). 

At first sight, it looks as though some of the findings are contradictory. On the one hand, there 

are less lower alpha waves when the religious setting is observed but on the other hand, there 

are more lower alpha frequencies when the religious experience is analyzed in exactly the 

same setting. It is, however, only superficially in conflict with each other because upon closer 

inspection, it is relevant to appreciate what statistical operations are performed in the different 

analyses. In other words, it is not the case that the same operations yield differing results but 

that in one calculation, we perform a regression and see that there is more alpha in the 

perception of God’s presence during the religious condition and in the other calculation, 

religious conditions are compared to secular ones, which in turn results in a reduction of alpha 

for the religious setting. 

Conceptually, the results can be best understood when we distinguish between two 

phenomenological qualities that are both present in the data at hand. The first quality is the 

“religious experience”, which here is operationalized as the measurement of how strongly the 

participants sense God’s presence during the worship practice within any experimental 

condition. The second quality is the “religious element” that is either present or absent in the 

settings of the different conditions. These two qualities are worth discussing in light of the 

obtained results of the present study. 

Let us first turn to the experiential quality. The subjective experience of God’s presence 

during the worship practice of each individual was correlated with the EEG frequency bands 
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for each experimental condition. As already stated, the cognitive model for religious worship 

experiences used for our third hypothesis (Walter, 2021) lends reason  to assume that the 

religious experience will be qualitatively deeper when the songs can be selected by the 

participants themselves and when then, additionally, the song is a known worship song which 

the participant is used to. This is congruent with our discovery that both Ss and Rs show a 

positive correlation with the averaged experiential ratings. There are thus two important 

results shedding light on the experiential quality. 

First, there is a significant interaction when the subjective ratings of the experience are 

correlated with the third and fourth frequency bands in the Ss condition. In other words, we 

find more upper delta and lower theta waves when participants were worshipping to a secular 

song of their own choosing and having a stronger religious experience. The stronger the 

experience becomes, the more of these waves are present when people worship to a non-

religious song they already know. Hence, even without the “religious element” immanent in 

the environmental context, people showed a clear neurocognitive reaction to the religious 

experience. Functionally, these bands are often associated with rest, deep states, emotionality, 

creativity and insight (Stern & Engel, 2013). This means that with self-selected secular songs, 

participants are in a relaxed state where they are able to sink into the experience of feeling the 

presence of God. The stronger the experience gets, the more we find this “deep state” where it 

becomes emotionally stronger, which may also be accompanied by some creative insight. 

The second finding pertaining to the experiential quality is the positive association of the 

ratings relating to the perception of God’s presence with the upper theta and lower alpha 

bands in the Rs condition. It implies that the stronger the religious experience becomes, when 

people worship to religious songs they already know, the more theta and alpha waves are 

present. This is typically associated with heightened emotion and awareness (Stern & Engel, 

2013). When these activation patterns are observed, there appears to be an intriguing 
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resemblance to meditation, which is likewise accompanied with theta and alpha frequencies 

that are associated with calm awareness and focus (Deolindo et al., 2020). 

Both of these findings concerning the experiential quality are consonant with the previous 

understanding that environmental factors, such as the musical setting, can foster a 

worshipper’s focus on God and lead to more vivid religious experiences. It appears like the 

perception of God’s presence in the Ss condition comes along with a more slumbering and 

calm state that is accompanied with some emotionality in a deep state of rest (cf. Stern & 

Engel, 2013). Our data agrees with the previous cognitive models that the Rs condition comes 

along with a stronger focus on God and also with a more vivid and active state of mind 

(Walter, 2021), although it should not be concluded that they exit the calm state. There, a 

stronger experience comes along with more theta and alpha waves, implying that – perhaps 

being in an almost meditative state (Deolindo et al., 2020; Dobrakowski et al., 2020) – the 

respondents become more active, with a heightened emotionality and awareness. 

Next, let us turn to the quality of the “religious element”. As seen before, a stronger religious 

focus in the environmental factors leads to stronger mental activity signaled by higher EEG 

frequencies. This is corroborated when the conditions with the religious element are compared 

to the secular conditions. The religious songs (Rs + Rg) are compared with the secular songs 

(Ss + Sg), which yielded an increase in the upper beta waves for the religious conditions. This 

implies that when the religious elements are present (a song that has a religious connotation 

based on the text and the recognition effect), more cognitive activity is present, which 

neurophysiologically manifests itself with stronger perception, thinking, focus and sustained 

attention (cf. Stern & Engel, 2013). 

These processes are even further strengthened by the fact that there is a decrease in lower 

alpha frequencies when Rs is compared to Ss. Here, there is a specific focus on the religious 

element because in both conditions the participants worshipped to self-selected songs and the 
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only difference is that one is a religious worship song they know and the other one is a secular 

song they know. The decrease of alpha in this comparison can generally be regarded as the 

preponderance of more active thinking (cf. Kardan et al., 2020; Kraus et al., 2019).  

Although it looks like the decreased alpha in Rs disagrees with the increased alpha during the 

heightened religious experience during Rs, it is not an actual contradiction. The first deals 

purely with the religious element, which comes along with more focus and active thinking, 

and the religious experience is associated with more awareness and emotionality. It is no 

contradiction in terms to conclude that the sensation of God’s presence invokes a calm state of 

mind with heightened emotion and awareness and that at the same time it comes along with a 

stronger focus and perception of God.  

Much to the contrary, this is in agreement with the previously discussed qualitative cognitive 

model for religious worship experience, which predicts that a stronger focus on God can lead 

to a heightened awareness and perception thereof (Walter, 2021). We can now add to this the 

discovery that it is also emotional experience and that the subjective descriptions match the 

neurocognitive underpinnings. There are striking parallels to the activation patterns in 

meditation, although it may perhaps be a more cognitively active state because of the religious 

element that comes along with the activation of upper beta waves.  

Conclusion, limitations, and future research 

There is a uniform picture emerging from this study: when people start to worship and feel 

comfortable enough to open up (indicated by the ratings during the Ss condition), the 

believers get into a calm and deep state with latent emotionality and creativity. In this state, 

some people may perhaps have the impression to receive some new spiritual insights since 

problem solving, feelings and insight is sometimes associated with the preponderance of delta 

and theta oscillations (Stern & Engel, 2013). Once people get into a strong religious 
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experience in an environment where they feel most comfortable (as indicated by the ratings of 

the Rs condition), their mind becomes more active with strong awareness and emotion. This 

cognitive activation in the experience is dependent upon the presence of the religious element 

(which comes along with lower alpha and increased upper beta waves) – and this is exactly 

the key difference to the meditation practices. Meditation is often characterized by theta and 

alpha, and it is functionally associated with calm attention and awareness (Deolindo et al., 

2020). Whereas this is also the case for religious experience, measured here as the intensity of 

the sensation of God’s presence, it is associated with more emotion, perception and active 

thinking.  

There may be a simple reason for this – and perhaps it is worth posing as a hypothesis for 

future studies: worship and the associated religious experiences are a process where the 

believer actively focusses on God (Walter, 2021). Hence, the cognitive processes might be 

centered around this central mental construct. The person’s attention is directed outward to 

sense the connection with the divine. There is an active search for the divine, which is a 

mental activity featured by attentiveness, awareness, and focus. Likewise, once the experience 

gets stronger, the perception of the divine gets more intense and this in turn is characterized 

by stronger emotional reactions. This means that an experience of the divine during worship 

may be a meditative state with the added cognitive dimensions of higher emotion and active 

thinking. The dynamics are illustrated in Figure 6. 
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Figure 6. Summary of the obtained results, which illustrates the increased mental activity in 

the experience through the religious element.  

These ideas are well situated with our current cognitive models in both meditation (Deolindo 

et al., 2020) as well as religious worship experiences with music (Walter, 2021). As such, 

they are well worth being posed as hypotheses in future investigations. Likewise, the above 

mentioned Occipital Involvement Hypothesis might be an interesting hypothesis for the future 

as well, since our data shows that the increased experience of the divine comes along with 

more delta, theta and lower alpha waves in the occipital regions. 

In short, we are able to accept our first hypothesis, which assumes that religious songs show 

greater neurophysiological activation patterns. This is mostly due to the presence of upper 

beta waves. When the participants select the songs themselves, there is less lower alpha in the 

religious condition, which would corroborate the finding, as the second hypothesis would 

predict. Hypothesis 2 can therefore also be accepted. The third hypothesis can equally be 

accepted since the attentional mechanisms and emotional reactions increase from the secular 

self-selected song to the religious one.  
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The major limitation in the resent study is due to the complex nature of these kinds of 

phenomenal states in the religious domain. First, we have studied one specific phenomenon 

that belongs to a wider class of “religious experiences”. There are many more experiences that 

can be deemed religious that may not necessarily be characterized as “sensing the presence of 

God” (Taves, 2005, 2011; Taves et al., 2019). Second, there are likely different psychological 

mechanisms that may lead to the various instances of such states of mind (as already 

highlighted by James, 1902). And third, in order to have a strong validity in our 

operationalization, we have selected a narrow population of evangelical Christians who share 

their theological presuppositions concerning such experiences. Other denominations and 

religions have different dogmatic concepts and hence cognitive constructs associated with 

such experiences. It is therefore possible that the neurophysiological mechanisms may also 

differ in these respects. These things are worth further studying in the future. 
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