
WEST COAST BAPTIST COLLEGE    

THE EFFECTS OF MUSICAL RHYTHM ON THE BRAIN: A LITERATURE 
REVIEW

A PROJECT SUBMITTED TO
DR. JERRY GODDARD

IN PARTIAL FULFILLMENT FOR THE COURSE
MRW 501 

RESEARCH AND WRITING      

BY 
ADAM JOHN FERGUSON      

LANCASTER, CALIFORNIA
SEPTEMBER 7, 2016  



TABLE OF CONTENTS

INTRODUCTION.........................................................................................1

Chapter

1. THE EFFECT OF MUSIC ON THE BRAIN.............................................3

Physiological Effects of Music..........................................................4
Mental Effects of Music....................................................................5
Emotional Effects of Music...............................................................7

2. THE IMPORTANCE OF RHYTHM........................................................10

3. THE EFFECTS OF BACKBEAT ON THE BRAIN.................................13

The Work of John Diamond............................................................14
The Effects of Musical Styles that Heavily Employ Backbeat.........15

SUMMARY AND CONCLUSIONS............................................................18

BIBLIOGRAPHY........................................................................................19  



INTRODUCTION

For many years, Contemporary Christian Music (CCM) has been a topic of 

controversy in many churches, especially Independent Baptist churches, which 

have typically taken a strong stance against the use of CCM. Those who oppose 

the use of CCM claim that the music in styles such as rock, pop, rap, and heavy 

metal has a detrimental effect on the mental, physical, emotional, and spiritual 

well-being of a listener. Some have attempted to identify precise musical ele-

ments that they deem to be inherently immoral or harmful. In particular, backbeat 

is commonly named as being inherently harmful. Unfortunately, the claim that 

backbeat is inherently harmful is often claimed without adequate research or data 

to back up the claim. It is unclear what effect backbeat has on a listener.

The purpose of this research paper is to examine what existing literature 

and research states regarding the effects of music on the brain, especially 

rhythm and backbeat. This research could prove to be significant to all Christians 

who are concerned about making wise, biblical choices in regards to music. It 

could prove especially significant to pastors and music directors. If current litera-

ture and research definitively shows that backbeat produces harmful effects on a 

listener, it would support the claims made by some (such as David Cloud of Way 

of Life Ministries and Bill Gothard).

Due to a lack of time and resources, it was not possible to conduct any 

experiments regarding the effects of backbeat on the human brain. This paper is 

limited to the research (or lack thereof) that has been conducted by others. This 



paper deals only with the effects of music on the human brain, especially rhythm 

and backbeat. This includes mental, emotional, and physiological effects, but it 

does not attempt to deal with potential spiritual effects, or the effect of music on 

animals or plants. 



1.THE EFFECTS OF MUSIC ON THE BRAIN

Music effects people in very deep and interesting ways. In Musicophilia, 

Oliver Sacks explains that as humans, we are designed to respond to music, and 

this ability shows itself early in life. Humans have very accurate memories of 

tempo and rhythm. Sacks states, "not surprisingly they found activation of the 

motor cortex and cortical systems in the basal ganglia and cerebellum when sub-

jects tapped or made other movements in response to music."  If we are to at1 -

tempt to understand the various ways that backbeat can effect the human brain, 

it will be necessary to examine the ways that music has been shown to influence 

the mind.

Elena Mannes defines music this way: "What is music? In essence, it is 

vibration. When I speak, sound waves come out of my mouth, compressing air 

molecules as they travel outward."  Scientifically speaking, music may be simply 2

defined as sound produced by the compression of air molecules. However, our 

brains interpret these sound waves and translate them into music. These simple 

sound waves can affect our minds and bodies in incredible ways. Doctor Carl 

Seashore describes music as being conveyed on sound waves. Dr. Seashore 

describes these measurable sound waves as having four variables of musical 

significance: frequency, intensity, duration, and form. The psychological equiva-

lents of these are pitch, loudness, time, and timbre. Rhythm, volume, and tone 

 Oliver W. Sacks. Musicophilia.New York: Afred A. Knopf, 2007, page 240.1

 Elena Mannes. The Power of Music: Pioneering Discoveries in the New Science of 2

Song.  New York: Walker and Co., 2011, page 23.



quality are compounds of these. From these come thought, feeling, action, mem-

ory, and imagination. 3

Even the effects that music produces in our bodies are really functions of 

the brain. Mannes states, "our physical responses to music are rooted in the 

brain and the way it processes information."  The various effects that music pro4 -

duces all come from our brain processing and responding to music in various 

ways. These effects can be physiological, mental, or emotional.

Physiological Effects of Music

As Mannes stated above, the physical effects of music are rooted in the 

way that our brain responds to music. It is well known that music inspires people 

to dance and move. It is also interesting to note that music has a variety of other 

effects, such as lowering or raising heart rate, and raising cortisol levels.  There 5

is even an increasing emphasis on music therapy: using music as a form of heal-

ing.

Studies have shown that patients who listened to music prior to surgery 

had lower levels of cortisol, a stress hormone, in their blood. These patients ex-

perienced a drop in cortisol of 20% compared to the control group. The music 

they listened to was drawn from various genres of music, ranging from classical 

 Carl E. Seashore. The Psychology of Music. New York: Dover publications, 1967, page 3

29.

 Mannes, Power of Music, 28.4

 ibid, 19-215



to pop.  Researchers theorized three reasons for this effect. First, the music acti-

vated the dopamine reward system in the brain. Patients’ brains released 

dopamine, a chemical that produces intense pleasure. Dopamine is released 

when the brain experiences something pleasant. Second, the music caused a 

decrease of activity in the amygdala. The amygdala is the part of the brain that 

controls fear. By decreasing activity in this region of the brain, patients began to 

experience less fear, and thus lower cortisol levels. Third, the music used cogni-

tive resources. This prevented the patients from focusing as much on the upcom-

ing surgery, 

Mental Effects of Music

Just as music effects our bodies in various intriguing ways, it also effects 

our mind. Music activates and uses nearly every part of our brain! Neuroscientist 

Robert Zatorre stated “There isn’t a cognitive function that doesn’t somehow per-

tain to music.”6

As Dr. Zatorre says, music activates many parts of the brain. In regards to 

human response to music, Oliver Sacks writes that the motor cortex and cortical 

systems in the basal ganglia and cerebellum are activated when humans make 

movements in response to music.7

 Mannes, Power of Music, 336

 Sacks, Musicophilia, 2407



Our brains also respond to the type of music that we hear. Our brain activi-

ty changes drastically when we hear music that evokes emotions such as fear. 

When exposed to the theme from Psycho, subjects showed a significant change 

in brain activity compared to those that were exposed to a relaxing piece of clas-

sical music.8

Music has also been to help improve the recovery of stroke victims by 

stimulating the brain and providing cognitive enrichment. When compared to a 

control group, stroke victims exposed to music showed higher levels of improve-

ment in memory, attention and span, and depression.9

Oliver Sacks’ research shows that music can also allow patients to recover 

motor skills previously lost. Sacks recounts several stories of patients who suf-

fered various injuries that led to them losing their ability to use their limbs as they 

once did. After being exposed to music, the patients remembered how to use 

their limbs, and their motor skills returned to normal or near-normal.10

It is possible for music to effect our mental state in negative ways as well. 

One group of researchers set out to measure the effects of classical and pop 

music on female high school students. These students were exposed to either 

pop or classical music and then given a short test. It was found that both classi-

cal and pop music decreased the short-term memory of the students, likely due 

 Mannes, Power of Music, 19-218

 The Great Courses. Music and the Brain. DVD. Chantilly, VA :Teaching Company, 9

2015, Lecture 15.

 Sacks, Musicophilia, 233-23510



to distraction. In addition, while the precision of voluntary action increased when 

listening to classical music, it decreased when listening to pop music.11

Emotional Effects of Music

One of the primary ways music effects us is through our emotions. Music 

has a unique power to speak directly to the heart of man, not only through the 

lyrics, but through all aspects of music: melody, harmony, rhythm. Music can be 

happy, sad, relaxing, frightening, even aggressive or angry.

The benefits of this effect are well-known. Music is often used to bring us 

personal enjoyment, relaxation, and stress-relief. As mentioned above, the thera-

peutic uses of music have been well-documented and researched, and are gain-

ing traction in the medical community as a way to help surgery patients relax pri-

or to their operation.

Studies have shown that music can have a profound effect on a listener’s 

emotional state. One study examined the effects of various styles of music on a 

teenage listener’s mood. The teenagers were exposed to various styles of music, 

including pop, rock, jazz, and classical, and then given tests to examine the ef-

fect on their emotional state. Regarding the results of this study, the researcher’s 

wrote, “We can conclude that music plays a key role and can influence adoles-

cents’ personality development from the aesthetical point of view, it helps them 

find their identity, socialize, it is essential for their emotional development and for 

 Ibrahim, Basoglu, M. Tunaya Kalkan and Nil Sari, “The Physiological Effects of Classi11 -
calMusic and Pop Music on Female High School Students,” Yeni Symposium, 2004, Cer-
rahpasa Medical Faculty, Istanbul, Turkey. 



their motivation.” The research showed that music like pop and rock had a bene-

ficial effect on the listener’s mood, while music such as classical and especially 

jazz had a detrimental effect, and resulted in more negative emotions like sad-

ness and tiredness. The researchers noted that this was likely due to the 

teenagers’ listening preferences. Since pop and rock were more popular among 

the teenagers, those styles of music produced a more beneficial effect than the 

others. This effect likely had little to do with the musical styles themselves, but 

rather the preferences of the individual listener.12

There is a strong possibility that music can have a detrimental effect on a 

listener’s emotional state. As referenced above, research has shown that fright-

ening music raises the levels of cortisol in a listener, and drastically changes their 

brain activity. As noted in the above study regarding adolescents, many 

teenagers reported more negative emotions after listening to music they did not 

enjoy.

Dorothy Retallack noted in a study on plants that plants were negatively 

affected by music such as rock and heavy metal. The plants would flourish and 

grow less than the others, and even lean away from the source of music. Retal-

lack theorized that the agitation that the plants showed was also likely to show up 

in humans: “Just at a time, during adolescence, when the emotional nature 

should be calmed down and controlled it is being over-stimulated by the strong 

beat of percussive rock music. Maybe the plants reacted in the same way. Do 

 Mădălina Rucsanda. “The Effect of Various Music Genres on the Adolescents’ Emo12 -
tional State”, Bulletin of the Transilvania University o fBraşov – Supplement Series VIII: 
Performing Arts  Vol. 8 (57) No. 2 – 2015 



you suppose this could be one of the reasons so many people are neurotic to-

day?”  Retallack's conjectures about the reason the plants showed agitation in 13

response to the music should be taken with a certain amount of skepticism. Her 

theory is interesting, but there is not enough supporting evidence to lend suffi-

cient credibility to her claims.

It is interesting to note that in the Rucsanda study, teenagers reported that 

they overwhelmingly chose to listen to heavy metal when feeling anger or rage. 

While rock, rap, and heavy metal have often been linked to increases in hostility 

and negative emotions, there is some research that disagrees. A study from the 

Fordham University Department of Psychology found no increase in hostility 

when students were exposed to “aggressive “ styles of music.  14

 Dorothy Retallack. The Sound of Music and Plants. Devorss and Co., 197313

  Wanamaker, C.E. and Reznikoff M., “Effects of Aggressive and Nonaggressive Rock 14

Songs on Projective and Structured Tests,” The Journal of Psychology, vol. 123, no. 6, 
Nov. 1989, pg. 561-570.



2.THE IMPORTANCE OF RHYTHM

As the purpose of this paper is to examine the effects of backbeat on the 

human brain, it is necessary to first understand the effects of music in general, 

but also the effects of rhythm on the brain.

Rhythm effects our minds in very profound ways. Humans are designed as 

musical creatures who respond particularly to rhythm. There is much research 

that shows that humans are significantly affected by rhythm. Leopold Mannes be-

lieved that music has impact because it corresponds with three natural clocks in 

our body: heartbeat, respiratory rate, and the rhythm with which we walk, run, 

and dance. 15

Mark Levitin defines rhythm as the length of notes, tempo as the pace of 

music, and meter as the pattern of accented beats.  Carl Seashore defines 16

rhythm this way: “We may now define rhythm as an instinctive disposition to 

group recurrent sense impressions vividly and with precision, mainly by time on 

intensity, or both, in such a way as to the right of pleasure and efficiency through 

the grouping.” Seashore even goes on to say we are so accustomed to hearing 

rhythm, that we subconsciously group "uniform successions of sound into rhyth-

mic measure". This is subjective rhythm. There is also objective rhythm, such as 

music or poetry, where the rhythm is distinctly marked and intended. 17

 Mannes, Power of Music, 515

 Levitin, This is Your Brain on Music, 55-5616

 Seashore, Psychology of Music, 138-13917



Seashore describes eleven effects of rhythm: 1. Rhythm allows us to re-

member more information by grouping information together. 2. Rhythm adjusts 

the strain of our attention. 3.Rhythm gives us a feeling of balance. 4.The sense of 

rhythm gives us a feeling of freedom, luxury, and expanse. 5. Rhythm gives us a 

feeling of power. 6. Rhythm stimulates and lulls 7.Rhythmic periodicity is instinc-

tive. 8. Rhythm finds resonance in the whole organism. 9. Rhythm arouses sus-

tained and enriching association. 10.Rhythm reaches out in extraordinary detail 

and complexity with progressive mastery. 11. The instinctive craving for the expe-

rience of rhythm results in play, which is the free self-expression for the pleasure 

of expression.18

Mark Levitin shares an anecdote that illustrates the power of rhythm: “I 

saw Sonny Rollins perform in Berkeley in 1977; he is one of the most melodic 

saxophone players of our time. Yet nearly 30 years later, while I can't remember 

any of the pitches that he played, I clearly remember some of the rhythms. At one 

point, Rollins improvised for three and a half minutes by playing the same one 

note over and over again with different rhythms and subtle changes in timing. All 

that power in one note! It wasn't his melodic Innovation that got the crowd to their 

feet – it was rhythm. Virtually every culture and civilization considers movement 

to be an integral part of music making and listening. Rhythm is what we danced 

to, sway our bodies to, and tap our feet to. In so many jazz performances, the 

part that excites the audience most is the drum solo.” Levitin further goes on to 

describe how rhythm can evoke certain cultures, such as Arab, Latin or Indian, 

 Seashore, Psychology of Music, 140-14518



and even evoke emotion. Fast tempo tends to feel happy, while slow tempo 

tends to feel sad.19

What the research of Seashore and Levitin shows us is that rhythm is a 

very crucial part of music, and its effect should not be underestimated. Humans 

are designed to respond to rhythm, especially with movement, and even to tend 

to group sounds into rhythms, even when no objective rhythm actually exists. 

 Levitin, This is Your Brain on Music, 55-5819



3.THE EFFECTS OF BACKBEAT ON THE BRAIN

As stated in the introduction, the goal of this research paper is to review 

what current research and literature has to say about the effects of music on the 

brain, especially rhythm and backbeat. It was first necessary to show the signifi-

cant effects that music has on humans. By understanding the physiological, men-

tal, and emotional effects of music, we can understand that certain aspects of 

music are likely to have either positive or negative affects on a listener. By dis-

cussing the importance of rhythm, we can understand that human beings are de-

signed to respond to rhythm in very significant ways. Understanding the effects of 

music on the brain, and the importance of rhythm, helps us to better understand 

how backbeat can affect the human brain.

What exactly is backbeat? It is a type of rhythm that emphasizes the typi-

cally “weaker” beats as opposed to the “stronger” beats. For example, most clas-

sical songs in 4/4 time would have a stronger emphasis on beats one and three. 

Backbeat would instead emphasize beats two and four. Or, in 3/4 time, backbeat 

would emphasize beat three, as opposed to beat one, which is typical.

Researching and understanding the effects of backbeat is important to 

many Christians, but especially music directors. In groups such as Independent 

Baptists, who have typically spoken against using musical styles such as rock or 

pop in worship, backbeat is frequently cited as the culprit behind these styles’ 



harmful effects. Men such as David Cloud of Way of Life Ministries and Bill 

Gothard have repeatedly claimed that backbeat is directly responsible for all 

kinds of detrimental effects, ranging from short-term memory loss and loss of 

muscular strength, to opening the door to demonic activity. While examining the 

spiritual effects of backbeat is beyond the scope of this study, if backbeat does 

indeed bring about these negative effects on a listener’s brain, we would expect 

to see this reflected in current research and literature.

The Work of John Diamond

It is unfortunate that there appears to be a lack of thorough research that 

deals with the exact effects that listening to music with backbeat has on people. 

However, one researcher frequently cited by opponents of backbeat is New York 

psychiatrist John Diamond.

Dr. Diamond calls his branch of research “behavioral kinesiology”. Dr.Dia-

mond theorizes that many of the stimuli we expose ourselves to during the 

course of a day deplete our minds and bodies of energy and prevent us from liv-

ing the healthiest lives we could. Dr. Diamond would examine a subject’s reaction 

to various stimuli by testing their ability to resist pressure placed on his out-

stretched arm. If the subject’s capacity to resist this pressure was compromised 

when exposed to a given stimuli, Dr. Diamond would conclude that the stimuli 

had sapped the subject of strength and energy.



In regards to music, Dr. Diamond used this method to conclude that back-

beat is a stimuli that causes a loss of energy and muscular strength in a listener. 

Dr. Diamond claimed that a listener’s strength is reduced by approximately two-

thirds when music with backbeat is introduced. In particular, Dr. Diamond be-

lieved that anapestic beat (two unaccented syllables followed by one accented 

one) was especially troubling.

While Dr. Diamond’s work is interesting, there is research that contradicts 

his findings. For example, a study by the North Carolina State University found 

that familiar music (even when containing backbeat) increased a subjects ability 

to complete a task.  Another study found that musical style did not make a dif20 -

ference when it came to a subject’s ability to complete a coding task. If backbeat 

had the effects that Dr. Diamond claimed, we would expect the research to sup-

port his claims. It should be noted that several subjects reported the volume and 

rhythm did interfere with their ability to complete the task; however out of all that 

reported this, only eight said pop music interfered (which typically contains back-

beat), while 12 said classical music interfered (which very rarely contains back-

beat).21

 Robert Bakss. Worship Wars: What the Bible Says About Worship Music. Port Or20 -
chard: Ark House Press, 2015.

 David W. Sogin, “Effects of Three Different Musical Styles of Background Music on 21

Coding by College-Age Students”, Perceptual and Motor Skills, 1988, 67, 275-280.



Effects of Musical Styles That Heavily Employ Backbeat

Another way to examine the effects that backbeat has on the brain is to 

examine the effects of music that heavily employs backbeat. While many musical 

styles use backbeat, the most prevalent styles of music that use backbeat in 

Western culture are pop, rock, metal, and rap. If backbeat does in fact have a 

marked negative effect on the brain, we would expect this effect to present itself 

in all of these styles. It should be noted that if these styles do show a strong neg-

ative effect on a listener's wellbeing, it will be necessary to determine whether  

backbeat is the cause of the problem, or something else.

These musical styles, especially extreme styles of music such as heavy 

metal and rock, are often believed to have severe detrimental effects on a listen-

er's mind. One study attempted to verify this belief by exposing subjects to three 

kinds of music: aggressive lyrics and music, nonaggressive lyrics and aggressive 

music, and nonaggressive lyrics and music. Aggressive music was characterized 

partly by a heavy, driving backbeat. After listening to each type of music, subjects 

were given a test designed to measure their level of hostility. The study showed 

no measurable increase in hostility when listening to aggressive lyrics or music 

as opposed to nonaggressive music or lyrics. The researchers' conclusions were 

that listeners did not actually pay much attention to the aggressive lyrics, and 

liked their music primarily due to the music style itself. They also concluded that 

many did not enjoy the aggressive musical styles and actively tried to tune it out, 



and may have reduced the music's effect on them.  It should be noted that this 22

study did not examine the long-term effects of these musical styles.

Another study examined fans of heavy metal music to see if they experi-

enced higher levels of mental illness. The study found no increase in mental 

health disorders among those who listen to metal music, but did note an increase 

in disorder from those who wrote metal music.  

 C.E. Wanamaker and M. Reznikoff, “Effects of Aggressive and Nonaggressive Rock 22

Songs on Projective and Structured Tests,” The Journal of Psychology, vol. 123, no. 6, 
Nov. 1989, pg. 561-570.



SUMMARY AND CONCLUSIONS

Current literature has much to say about the effects of music in general on 

the brain. While there is still much to learn, music has been proven to have signif-

icant physiological, mental, and emotional effects on humans. These effects can 

be beneficial or detrimental, depending on how they are employed.

Rhythm in particular has a very strong effect on humans. Humans respond 

physically to rhythm, probably even more than they do to harmony and melody. 

Humans have been designed to respond to rhythm, and show this tendency from 

a very young age.

In regards to backbeat, much research still needs to be done in this area. 

John Diamond has conducted some of the only experiments designed to test the 

response of humans to backbeat, and claims to show that backbeat drains a lis-

tener of energy and strength. While Dr. Diamond has been quoted by many who 

oppose the use of backbeat, other research contradicts his conclusions. There is 

a need for further experiments to more accurately test how humans respond to 

backbeat.

While there may be a lack of research that deals specifically with back-

beat, there is ample research to prove the strong effect that music has on the 

human brain. For Christians, it is important to understand these effects when 

choosing what styles of music to listen to. For pastors and music directors, it is 

especially important to understand these effects when deciding what styles are 

appropriate for worship. 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