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Abstract 

There exists a complex and intricate relationship between music and the subconscious 1 

emotions it arouses in humans, which many researchers have studied for decades. In this 2 

particular research, we further explored the relationship between music and subconscious 3 

emotion by studying the effect of Jazz music’s structure on evoking a response of anxiety in 4 

listeners. We hypothesized that when a listener is exposed to a structureless Jazz piece their 5 

anxiety levels would increase when compared to listening to a structured Jazz song. To test this 6 

hypothesis, we exposed listeners to structured and unstructured Jazz songs and measured the 7 

anxiety response using the Hamilton Anxiety Test (HAM-A). We determined the difference in 8 

the anxiety scores post and pre-listening for each participant and compared it across the two 9 

songs using a two-sample independent t-test. We found that there was a substantial increase in 10 

anxiety levels when the participants were exposed to the unstructured song. Our results proved 11 

our hypothesis implying that structure is a key element in music’s relationship to anxiety, 12 

specifically illustrating that the absence of structure arouses anxiety. 13 

Introduction 

One of the major areas of interest in the field of music psychology is the effect of music 14 

on the subconscious emotions of humans. Music psychologists have studied the positive effects 15 

of many components of music—intensity, melody, and tune—in the past, focusing on their 16 

effects in reducing negative emotions, promoting positivity, increasing concentration, and 17 

helping with the acquisition of new information (Barber and Barber 2005; Bachorik et al. 2009; 18 

Blackwill and Thompson 1999). On the other hand, music psychologists have also researched the 19 

possible negative effects of music on the well being of humans, but on a smaller scale with little 20 

focus on the variety of genres or the components of music. In particular, it is known that the 21 



Buck, Punske, Shah                                                                                                                   2 
 

genre of Jazz is capable of causing ambivalent emotions in the listener depending on the aspects 22 

of the musical piece (Barber and Barber 2005), however, little research exists that explores the 23 

effects of the components of Jazz pieces on the emotions elicited in listeners. In the present 24 

study, we examined whether the structure of jazz music affects the levels of the negative emotion 25 

of anxiety within listeners.  26 

Although most research in this discipline has been focused on the positive effects of 27 

music, there have been a few studies in the past that provide critical detail into the possible 28 

negative effects of pitch, tempo, dissonance, and key associated with certain music (Krumhansl 29 

1995). Previous experiments have shown that dissonance can significantly increase sadness 30 

(Kawakami et al. 2013), pitch can illicit stress from a listener (Balkwill and Thompson 1999), 31 

and that loud music can decrease hearing as well as induce panic and fear (Peretti & Swenson 32 

1974). However, in our background research, we did not come across research of the relationship 33 

between anxiety and chordal structure (the arrangement and progression of chords within a piece 34 

of music) in the genre of Jazz. We will be the first to compare anxiety levels caused by a 35 

structured and an unstructured Jazz piece in order to evaluate the relationship between the 36 

structure of a Jazz piece and the anxiety elicited in the listener.  37 

We used an experimental approach to determine the psychological effect of structure in 38 

Jazz music. Our working hypothesis was that a lack of structure causes anxiety within the 39 

listener, as listeners negatively appraised and tended not to associate with unrecognizable tunes, 40 

pitches, and melodies (Kawakami et al. 2013). Believing that the same trend should hold true for 41 

the structure of music, we predicted that if a listener is exposed to John Coltrane’s song “Mars,” 42 

an esoterically structured song, anxiety levels will be higher compared to when exposed to 43 

another John Coltrane song “Blue Train,” a harmonic song. We tackled the predictions of our 44 
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study using the population of undergraduate college students at the University of Texas at 45 

Austin. Our study is significant because it will expand knowledge on the possible negative 46 

impacts of music on humans. 47 

Methods 

The Sample Population 

In our study, we limited our sample population to undergraduate students at the 48 

University of Texas at Austin. According to “spotlight on data” on the website of the University 49 

of Texas at Austin, there were around 40,804 students in our sample population, of which 46.7% 50 

were males and 53.3% were females. The population sample was also quite ethnically diverse 51 

with approximately 40% white, 20% Asian, 22% Hispanic/Latino, 4% Black or African 52 

American, and approximately 14% of multiracial students. In terms of age, there were 53 

approximately 0.8% 17-year olds, 14.6% 18-year olds, 51.53% 19-21-year olds, 13.48% 22-24-54 

year olds, and 19.6% students that were older than 24 years of age. Although, the statistics 55 

indicated diversity among the sample population in terms of sex, ethnicity, and age, the sample 56 

population maintained similar broader characteristics. For instance, a commonality shared by 57 

most of the undergraduate population, not just at U.T., Austin was that of the social, peer, and 58 

academic pressures that they experienced which led them to feel anxious, stressed, and 59 

sometimes even depressed (Barber and Barber 2005). In addition to social attributes, economic 60 

and cultural characteristics were shared amongst this group, as many students were immersed in 61 

the phenomenon of multiculturalism as they shared in other cultures and worked towards a 62 

degree to fulfill their future aspirations and supported them financially (Barber and Barber 2005). 63 

Although, the students of UT were extremely diverse individuals, on the whole, they shared 64 
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many similar characteristics being undergraduate college students at U.T., which allowed us to 65 

generalize the results of our sample size to this population. 66 

Administration and components of survey 

Over six weeks, we gathered data through random selection via social media platforms, 67 

this allowed for equal representation of diversity in our sample size. From this population, we 68 

randomly assigned subjects to either the experimental or the control group, which ensured 69 

statistical similarity. Our surveys contained a consent form, bias-evaluative questions concerned 70 

with prior exposure to Jazz and John Coltrane, pre-song questions to measure anxiety levels, a 71 

link to their respective song (Mars or Blue Train), post-song questions to measure anxiety levels, 72 

and quality control questions. We ascertained the songs were capable of eliciting a response in 73 

the listener, as the song were at least 8.31 seconds long with a refractory period of at least 4-5 74 

minutes (Bachorik et al. 2009). Our participants were not forced to listen to either of the pieces, 75 

they maintained their free-will throughout the duration of our experiment but to ensure we had 76 

the most accurate data as possible, we only used the data of subjects who fully listened to their 77 

song (see Appendices A and B). 78 

  These songs were chosen as they had the same artist and genre, but different structures, 79 

Mars is structureless and Blue Train is structured, which eliminated some confounding variables 80 

and allowed our results to concern only musical structure. Blue Train is a traditionally composed 81 

Jazz song where chord progressions were established for the musicians to play over, on the other 82 

hand, Mars has no prior arrangement of chords and is simply John Coltrane’s live improvisation. 83 

Anxiety was measured using an altered Hamilton Anxiety Test (HAM-A test) that ranked 84 

subjects on a continuous range of scores ranging from 0, no anxiety, to 36, the most anxiety the 85 

subject could have. The HAM-A test is a standardized test for assessing anxiety that consists of 86 
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56 points (Hamilton 1959), but we reduced the number of questions as some from the original 87 

HAM-A test were not pertinent to our research.  88 

Our independent variable was type of song and our dependent variable was the anxiety 89 

score obtained from the difference between the pre-listening and post listening of the song. In 90 

order to analyze the results, we compared the difference scores from each group using the two-91 

sample Independent T-test. We visually assessed normality but had to use a Levene’s test to 92 

assess homoscedasticity. We graphically summarized our data in boxplots and used the software, 93 

R, for analysis (R Core Team 2013). 94 

Results 

We surveyed undergraduate students at the University of Texas at Austin, which 95 

consisted of young men and women aged 18-25 with limited knowledge of John Coltrane and 96 

esoteric Jazz as displayed in the data of our bias evaluative questions, although the data from 97 

these questions did not affect our sample population or data for analysis (Appendices A and B). 98 

The two-sample independent T-test rejected the statistical null hypothesis and indicated that 99 

there is a significant difference in anxiety levels in individuals after exposure to the study songs 100 

(t=6.1487, 38 d.f., P=3.56x10-7). This strong p-value suggests that the difference in the anxiety 101 

scores was not due to random chance and that the subjects exposed to Mars had significant 102 

increased anxiety (see Figure 1). 103 

 Discussion  

We sought to discover a relationship between the lack of structure in Jazz style 104 

compositions and the anxiety of the listener. Our results support our prediction that the lack of 105 

musical structure in John Coltrane’s “Mars” led to an increase in the listener's anxiety according 106 



Buck, Punske, Shah                                                                                                                   6 
 

to a modified version of the Hamilton Anxiety Test. This suggests there is an integral 107 

relationship between Jazz music’s structure and anxiety arousal within a listener.  108 

A number of factors could have potentially affected our results. Firstly, we were unable 109 

to monitor our participants during the experiment which is a problem and we compensated for 110 

through the quality control questionnaire which recorded the subjects’ listening experience. 111 

Another problem we faced was not compiling a comprehensive background understanding of our 112 

subjects, which allowed strong personal biases and complicated emotional states to potentially 113 

affect the data. We were able to disregard this problem because our larger sample size protected 114 

us from any significant outlying trends among the sample population. Our musical pieces also 115 

caused emotion-affecting physical responses in several parts of the human body (Bachorik et al., 116 

2009), but these incredibly minute changes could not have significantly affected our data. As 117 

with any experiment, there are always problems that arise, yet we are still able to reject the null 118 

hypothesis confidently because of the ways we protected our data in this study. 119 

 There have been no studies conducted over how Jazz increases one’s anxiety level in the 120 

past nor have there been studies to determine if music alone increases anxiety; there have been 121 

studies concerning whether certain acoustic aspects, such as dissonance, arouse anxiety, but not 122 

composed music (Kawakami et al. 2013). This separate conclusion that was not set out to be 123 

defined by our experiment sits in line with the conclusions of many musical psychology studies 124 

that conclude music can counteract anxiety. 125 

 The correlation between anxiety and unstructured jazz music that we have proved 126 

provides many avenues for further research, most importantly it raises the question of whether 127 

compositional structure is integral to human enjoyment of music. In the future, experiments of 128 

similar nature where anxiety due to a lack of musical structure is measured when listening to 129 
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different genres of music such as classical, country, or pop, would be important steps forward. 130 

Additionally, experiments that measure the same data but when listening to other structureless 131 

jazz work, like that of Charles Mingus, would be an important addition to our findings. The 132 

findings of these two types of experiments could corroborate our notion that structure is an 133 

integral part of music reducing anxiety and as a result apply to the discipline of music therapy for 134 

treaty people with anxiety problems.   135 
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Figure Legends 

 

 
Figure 1: Box plots illustrating the differences between 
pre test and post test scores for Mars and Blue train 
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