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Abstract 

 

Research suggests that music has beneficial effects on health, which are frequently 

attributed to its ability to reduce stress and improve mood. However, empirical 

research on stress- and mood-regulatory effects of music listening after acute stress 

exposure is scarce and inconsistent. Therefore, the aim of the present paper was to 

expand previous research by investigating the effects of music on subjective stress 

level, biological stress responses, and mood as well as their interrelation to each 

other. In this laboratory-based experimental study, fifty-four healthy female subjects 

underwent a standardized psychosocial stress test and were then randomly allocated 

to one of the following recovery conditions: listening to participant-relaxing music or 

resting in silence. Subjective stress level and mood were measured and saliva 

samples were taken multiple times throughout the experiment. Results indicated that 

the stressor caused a significant increase in subjective stress level, salivary cortisol 

concentration, and negative mood. Unlike expected, the effects of listening to 

relaxing music on post-stress recovery, when compared to sitting in silence, did not 

differ significantly regarding subjective stress level, salivary cortisol concentration, or 

mood. Self-reports of mood correlated strongly with subjective stress level, whereas 

no significant correlation was found between salivary cortisol concentration and either 

subjective measure. Further experimental research is required to fully understand the 

beneficial effects of relaxing music as well as the relationship between psychological 

and physiological recovery from acute stress.  

 

Key words: cortisol, mood, music listening, stress 
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Zusammenfassung 

 

Zahlreiche Forschungsergebnisse haben gezeigt, dass sich das Musikhören positiv 

auf Stress und Stimmung auswirken kann. Die wenigen Studien, die stress- und 

stimmungsregulierenden Wirkungen des Musikhörens nach akuter Stressbelastung 

in einem kontrolliertem Laborsetting untersuchten, zeigen jedoch widersprüchliche 

Ergebnisse. Ziel der vorliegenden Arbeit war es daher, bisherige 

Forschungserkenntnisse zu diesem Thema zu erweitern, und zwar durch die 

Untersuchung der Auswirkungen von Musik auf das subjektive Stressniveau, die 

biologischen Stressantworten und die Stimmung sowie deren Wechselbeziehung 

zueinander. In dieser experimentellen Laborstudie wurden vierundfünfzig gesunde 

weibliche Probandinnen einem standardisierten psychosozialen Stresstest 

unterzogen und anschließend per Randomisierung einer der folgenden 

Erholungsbedingungen zugeteilt: Hören selbstgewählter entspannender Musik oder 

Erholung in Stille. Das subjektive Stressniveau und die Stimmung wurden im Verlauf 

des Experiments wiederholt gemessen sowie Speichelproben entnommen. Die 

Ergebnisse zeigten, dass der Stresstest zu einem signifikanten Anstieg des 

subjektiven Stresslevels, der Speichelcortisol-Konzentration und negativer Stimmung 

führte. Entgegen den Erwartungen unterschieden sich die Effekte des Hörens 

entspannender Musik auf die Erholung nach akutem Stress hinsichtlich des 

subjektiven Stresslevels, der Speichelcortisol-Konzentration oder der Stimmung nicht 

signifikant von jenen des Sitzens in Stille. Die wahrgenommene Stimmung korrelierte 

stark mit dem subjektivem Stresslevel, wohingegen keine signifikante Korrelation 

zwischen der Speichelcortisol-Konzentration und den beiden subjektiven Maßen 

gefunden wurde. Weitere experimentelle Forschung ist erforderlich, um die positiven 

Auswirkungen von entspannender Musik sowie die Beziehung zwischen 

psychologischer und physiologischer Erholung von akutem Stress vollständig zu 

erklären.  

 

Schlüsselbegriffe: Cortisol, Musikhören, Stimmung, Stress 
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Introduction 

 

Stress is an omnipresent phenomenon all over the world. According to recent 

studies, the prevalence of stress in the general population increased significantly over 

the past few years (Lakhan et al., 2020; Mahmud et al., 2022). While stress is adaptive 

in the short term, prolonged elevated stress exposure can lead to numerous mental 

and somatic health problems which in turn impose significant health care costs 

(American Psychological Association [APA], 2017; Chrousos, 2009; Selye, 1956). An 

effective psychophysiological recovery from stress appears to play an important role 

in attenuating these negative stress-related health consequences (Adiasto et al., 

2022). Therefore, it is of great interest to find easily accessible and inexpensive 

methods that promote efficient stress recovery and thus prevent stress-related 

disorders.  

Music listening has frequently been proposed by previous research to be an 

effective method for facilitating stress recovery (e.g., de Witte et al., 2020; Wong et al., 

2021). A great number of previous research has shown that music listening can lower 

stress, subjectively as well as physiologically (e.g., Adiasto et al., 2022; de Witte et al., 

2020). Besides the stress-reducing effects of music listening, there is also a large body 

of research showing that music listening is an effective medium for altering moods and 

emotional states (e.g., Campbell et al., 2020; Hennessy et al., 2021; Lesiuk, 2010; 

Murrock, 2005; Lesiuk, 2010). However, existing literature on the stress-reducing and 

mood-improving effect of music listening does not always report consistent findings 

(e.g., Fallon et al., 2020; Ilie & Rehana, 2013; Khalfa et al., 2003; Sandstrom & Russo, 

2010). Especially studies examining the potentially positive effects of listening to music 

from a multi-dimensional perspective, by comparing self-report measures of stress and 

mood to biological markers of stress, are scarce and show ambiguous findings 

(deMarco et al., 2012; Thoma et al., 2013). Therefore, the aim of the present work is 

to examine the effects of music listening after an acute stressor on subjective stress 

levels, biological stress responses, and mood as well as their interrelationship in a 

controlled laboratory setting. 
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Theoretical Background 

 

Stress 

In the following section, the concept of stress is defined and approached from its 

psychological as well as biological side. Subsequently, the effects of stress on health 

are described. 

 

Definition of stress 

To date, there is no general agreement on a standard definition of stress in the 

scientific discourse. Hence, stress can be seen within different contexts and can 

therefore be defined in different ways (Feneberg & Nater, 2020). One of the earliest 

concepts associated with stress is homeostasis, which is the ability of an organism to 

maintain internal equilibrium by adapting to constantly changing internal and external 

conditions (Cannon, 1929). Thus, stress occurs in situations of serious perceived or 

real threat to homeostasis (Chrousos, 2009). Lazarus, one of the most eminent 

psychological stress researchers, defines stress as “a particular relationship between 

the person and the environment that is appraised by the person as taxing or exceeding 

his or her resources and endangering his or her well-being“ (Lazarus & Folkman 1984, 

p. 19). That is, stress typically occurs in situations in which the requirements of the 

situation outweigh the resources of the individual (Lazarus & Folkman, 1984).  

Conditions or situations that trigger stress are termed stressors (Semmer & Zapf, 

2017). Throughout life, we are exposed to an uncountable number of potential 

stressors. According to Mason (1968), psychological stimuli that trigger stress 

responses share specific characteristics, namely novelty, unpredictability, uncertainty, 

and ego-involvement. However, a particular stressor is not always accompanied by the 

same reaction patterns (Mason, 1968). Whether a stressor triggers a stress reaction 

depends on a complex interplay of a variety of factors. That is, the stress response 

depends on objective parameters of the stressor, such as duration, intensity, and 

frequency, as well as on subjective assessments of the individual, such as evaluation 

of the stressor, coping strategies, previous experiences, individual stress sensitivity, 

and social environment (Nater et al., 2011). As the responses to stressors can be both 
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emotional and physical, the phenomenon of stress must be approached from its 

psychological as well as its biological side (Nater et al., 2011).  

 

Psychological side of stress 

There are a number of different psychological approaches to the study of stress. 

One of the most popular theoretical concepts in psychological stress research for 

explaining stress is the transactional stress model according to Lazarus and Folkman 

(1984). This theory emphasizes the importance of cognitive evaluation. According to 

that theory, not the objective nature of the stimuli or situations is decisive for the stress 

response, but rather the subjective evaluation by the affected person (Lazarus & 

Folkman, 1984). According to Lazarus, situations can be evaluated as positive, 

irrelevant, or stressful (Lazarus & Folkman, 1984). This initial evaluation of an event is 

called primary appraisal. When a situation is experienced as stressful, it can be 

interpreted as harm or loss, a threat, or a challenge. While harm or loss refers to strains 

that have already occurred, anticipated stress can be interpreted as a threat if the 

person considers his or her resources to be insufficient in relation to the demands. 

Such an anticipated strain is interpreted as a challenge if the person believes that he 

or she can meet the requirements with special effort. This primary appraisal is followed 

by a second appraisal, which is intended to assess whether sufficient resources are 

available to successfully cope with the stressor (secondary appraisal) (Feneberg & 

Nater, 2020; Nater et al., 2011; Semmer & Zapf, 2017). After this assessment process, 

coping strategies are applied. In a third step, the effectiveness of the coping strategies 

is evaluated. This possibility of the modification of the primary evaluation is called 

reappraisal. If coping was successful, the situation will be rated as less threatening or 

as an interesting challenge in the future. If coping was inadequate, the perceived threat 

increases. In short, stress is viewed in terms of a transactional relationship between 

the situation and the evaluation of personal resources in this model (Lazarus & 

Folkman, 1984). 

 

Biological responses to stress  

Individuals also respond to stressful stimuli on the biological level. The brain is one 

of the key organs mediating stress responses. When the brain interprets a situation as 
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threatening or stressful, it initiates a physiological stress response which encompasses 

autonomic, neuroendocrine, metabolic, and immune system components (McEwen, 

2008). The primary physiological system that mediates the human stress response is 

the hypothalamus-pituitary-adrenal (HPA) axis. The starting point of the HPA axis is 

the paraventricular nucleus (PVN), which is located in the hypothalamus. In stressful 

situations, the PVN is activated and secretes the corticotropin-releasing hormone 

(CRH) and arginine vasopressin (AVP). These hormones then lead to the synthesis 

and secretion of adrenocorticotropic hormone (ACTH) in the anterior pituitary gland. 

ACTH eventually reaches the adrenal cortex via the bloodstream where it triggers the 

production and secretion of glucocorticoids like cortisol (Feneberg & Nater, 2020; 

Lupien et al., 2009; Russell & Lightman, 2019; Tsigos & Chrousos, 2002). Additionally, 

the adrenal medulla secretes the catecholamines adrenaline and noradrenaline 

(Lupien et al., 2009). To prevent prolonged activation of the HPA system, it is regulated 

by negative feedback loops aimed at maintaining specific hormone levels and 

homeostasis. Once the perceived stressor has abated, cortisol regulates its own 

production, as it contributes to the inhibition of CRH and ACTH release. Overall, a 

healthy stress response is characterized by a rapid increase in cortisol levels, followed 

by a fast decrease when the stressful situation is over. This is a highly important 

homeostatic mechanism since too high or too low cortisol levels can have detrimental 

effects on health and well-being (Stephens & Wand, 2012). 

 

Stress recovery 

As described in the previous section, the human stress response is deemed 

adaptive if it is of short duration and is directly succeeded by a recovery phase after 

the stressful stimulus has ceased (Adiasto et al., 2022; Stephens & Wand, 2012). 

During this phase, homeostasis is being reestablished and stress-induced 

psychophysiological changes return to baseline levels (de Kloet et al., 2005; de la 

Torre-Luque et al., 2017). Hence, stress recovery can be conceived as “the process of 

unwinding that is opposite to the neuroendocrine, physiological, and psychological 

activation that occurs during the stress response” (Adiasto et al., 2022, p. 3). On a 

biological level, this is reflected, for example, in a slowing of the heart rate, lower blood 

pressure, and a decrease in salivary alpha-amylase activity and cortisol levels (Adiasto 

et al., 2022). Psychologically, stress recovery is usually perceived as a decrease in 
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disagreeable states, which is commonly mirrored in decreased evaluations of “self-

reported stress, anxiety and negative affect, along with higher ratings of relaxation and 

positive affect” (Adiasto et al., 2022, p.3).  

 

Stress-induced health consequences 

The human stress response is very adaptive and essential for survival in the short 

term. However, it can have detrimental health consequences in case of prolonged 

activation (Selye, 1956). One explanatory approach for the long-term effects of 

repeated or chronic exposure to stress is the concept of allostatic load (McEwen, 

1998). The term allostasis describes the organism's strategies to adapt to a constantly 

changing environment by keeping various body systems in balance in their function 

despite adverse circumstances. Therefore, our physiological response to a stressor 

that could threaten our psychological and/or physical integrity is an attempt to keep our 

body in a state of equilibrium (Nater et al., 2011). The organism must be able to initiate 

such allostatic processes when they are needed, but also to shut them down once the 

situation is over. A too frequent use of these processes leads to wear and tear and 

inefficient regulation. This is called allostatic load which in the long run leads to 

allostatic overload (McEwen, 1998). Allostatic overload occurs when the key mediators 

of the stress response, such as cortisol, epinephrine, and cytokines, are released for 

prolonged periods of time, causing them to become unbalanced. This, in turn, 

deregulates the activity of other biomarkers like insulin, glucose, lipids, and brain 

neurotransmitters, with consequent effects on multiple interdependent biological 

systems such as the cardiovascular, immune, metabolic, and the neurological system 

(Juster et al., 2010; Lupien et al., 2018; McEwen, 2017). This chronically increased or 

dysregulated allostasis and the associated prolonged physiological changes can lead 

to the development of a number of diseases (Lupien et al., 2018; McEwen, 1998, 

2017). Disorders that can be attributed to acute stress include various kinds of pain, 

gastrointestinal problems, and panic attacks (Chrousos, 2009), whereas chronic stress 

may result in psychological and physical health problems such as depression, anxiety 

disorders, cardiovascular diseases, diabetes, and sleep problems (American 

Psychological Association [APA], 2017; Chrousos, 2009; Guidi et al., 2021; Mariotti, 

2015; Tsigos & Chrousos, 2002). Moreover, allostatic overload and chronic stress 

make us more prone to engage in health-damaging behaviours like insufficient physical 
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activity, poor diet, smoking and excessive alcohol consumption, which in turn make us 

more susceptible to disease (Guidi et al., 2021; Lupien et al., 2018; McEwen, 2017). 

The development and severity of such stress-induced health consequences depend 

on the nature, magnitude, controllability, and duration of the stressor as well as on 

biological vulnerability (i.e., genetic, epigenetic, and constitutionals factors), the 

person’s psychological resources as well as on environmental factors (Chrousos 2009; 

Lupien et al., 2018; McEwen, 2008, 2017; Schneiderman et al., 2005). 

As stated above, repetitive or chronic exposure to stress has been associated with 

a variety of adverse health effects, which often go hand in hand with an overuse of 

medications or frequent utilization of the health care system (Guidi et al., 2021; Lupien 

et al., 2018). Therefore, it is of utmost importance to identify possible ways and 

interventions to counteract the detrimental effects of stress and, consequently, improve 

public health. To address this issue, literature on the relationship between stress and 

music, a potential stress-reducing factor, will be revised in the following section.  

 

The Effects of Music 

The following section addresses the effects of music on stress and mood in detail. 

Furthermore, various potential influencing factors and underlying mechanisms are 

described. 

 

The effects of music on stress  

Throughout history, music has played an important role in people’s lives (Yehuda, 

2011). Music has been commonly linked to a variety of beneficial effects on health and 

well-being (de Witte et al., 2020). Among these, the effects of music on stress reduction 

are of particular interest in the existing literature (Chanda & Levitin, 2013; de Witte et 

al., 2020). For the purpose of stress reduction, music has frequently been applied in 

various forms, for example in the form of active music-making, music therapy, music 

listening in combination with guided imagery or progressive muscle relaxation, as well 

as mere music listening (Chanda & Levitin, 2013; de Witte et al., 2020; Yehuda, 2011). 

There is a growing number of studies demonstrating the stress-reducing effects of 

music listening in a variety of settings and populations (e.g., Bradt et al., 2013; Chanda 

& Levitin, 2013; de Witte et al., 2020, 2022; Fancourt et al., 2014; Finn & Fancourt, 
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2018; Fu et al., 2019; Gillen et al., 2008; Harney et al., 2022; Khan et al., 2018; 

Panteleeva et al., 2018; Pelletier, 2004; Sittler et al., 2021; Wong et al., 2021). In the 

clinical context, listening to relaxing music before, during, and after medical procedures 

has been associated with reduced stress and/or anxiety as well as decreases in 

physiological stress measures (Bradt et al., 2013; Chanda & Levitin, 2013; Finn & 

Fancourt, 2018; Fu et al., 2019; Gillen et al., 2008; Khan et al., 2018). Moreover, music 

has been shown to effectively decrease physiological and psychological stress-related 

measures in various clinical settings such as mental health care, medical settings, and 

surgery, in both clinical populations such as patients with dementia, intensive care 

hospital patients, as well as healthy subjects (Bradt et al., 2013; Chanda & Levitin, 

2013; de Witte et al., 2020, 2022; Fancourt et al., 2014; Finn & Fancourt, 2018; Fu et 

al., 2019; Gillen et al., 2008; Harney et al., 2022; Khan et al., 2018; Panteleeva et al., 

2018; Pelletier, 2004; Sittler et al., 2021; Wong et al., 2021). Besides the clinical 

context, listening to music has also been associated with lower stress-related 

measures in healthy people in everyday life (Linnemann et al., 2015, 2016, 2018; 

Strahler et al., 2019; Wuttke-Linnemann et al., 2019). Furthermore, there is an 

extensive number of laboratory-based studies that have investigated the effects of 

music listening on various psychological and physiological stress measures in healthy 

individuals, with most of them supporting the stress-reducing effects of music (Burns 

et al., 2002; de la Torre-Luque et al., 2017; Gerra et al., 1998; Groarke et al., 2020; 

Groarke & Hogan, 2019; Ilie & Rehana, 2013; Jiang et al., 2013; Khalfa et al., 2003; 

Koelsch et al., 2016; Labbé et al., 2007; Ooishi et al., 2017; Sandstrom & Russo, 2010; 

Tervaniemi et al., 2021; Thoma et al., 2013; Trappe & Voit, 2016). However, a recent 

systematic review and meta-analysis of experimental studies found non-significant 

effects of music listening on various stress-related outcomes in healthy subjects, 

suggesting that the effects of music listening might be greater in clinical contexts than 

in situations of acute stress in experimental settings (Adiasto et al., 2022).  

In general, music listening seems to influence the stress response on both a 

subjective and physiological level (e.g., Chanda & Levitin, 2013; de Witte et al., 2020, 

2022; Finn & Fancourt, 2018). In the following section, the effects of listening to music 

on certain psychological, physiological and neuroendocrine measures of stress are 

discussed in more detail. 
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The effects of music listening on the psychological stress response. 

Numerous studies have found positive effects of music listening on psychological 

stress parameters (e.g., DeMarco et al., 2012; de Witte et al., 2020; Linnemann et al., 

2015; Harney et al., 2022; Pelletier, 2004; Wong et al., 2021). In previous experimental 

studies, stress has frequently been induced in a laboratory setting in order to control 

for potentially confounding variables and to allow causal inferences between music 

listening and subjective stress-related measures (Burns et al., 2002; Groarke et al., 

2020; Groarke & Hogan, 2019; Labbé et al., 2007; Sandstrom & Russo, 2010). In a 

laboratory-based study by Groarke and Hogan (2019), for example, listening to self-

chosen music following an acute stress induction was associated with a greater 

reduction in subjective stress levels compared to non-music control groups. According 

to another study, the effects of music listening on subjective stress seem to be 

influenced by the valence and arousal dimensions of music (Sandstrom & Russo, 

2010). This has been shown in a study by Sandstrom and Russo (2010), in which 

music with positive valence and low arousal was found to be most effective in 

promoting subjective stress recovery following acute stress. 

In some other experimental studies, music was found to increase relaxation and 

reduce state anxiety, two constructs that are both strongly associated with stress 

(Burns et al., 2002; Groarke et al., 2020; Harney et al., 2022; Jiang et al., 2013; Labbé 

et al., 2007; Panteleeva et al., 2018). Groarke et al. (2020), for example, investigated 

the effects of self-selected and researcher-selected music on state anxiety in 

undergraduate students. It was found that both types of music significantly decreased 

participants’ perceived post-stressor state anxiety compared to a silent control group 

(Groarke et al., 2020). These effects of music listening on relaxation and anxiety 

appear to vary depending on the type of music (Burns et al., 2002; Labbé et al., 2007). 

In this regard, two studies showed that listening to classical or self-selected music after 

stress induction significantly reduced state anxiety and increased feelings of relaxation 

compared to listening to heavy metal music, hard rock music, or sitting in silence 

(Burns et al., 2002; Labbé et al., 2007). Heavy metal music was not only ineffective in 

increasing relaxation, but actually increased anxiety levels (Labbé et al., 2007). In 

addition to the music type, music preference also seems to play a role in the effects of 

music listening on anxiety (Jiang et al., 2013). Jiang et al. (2013) investigated the 

impact of soothing and stimulating music and music preference on stress recovery 

from a stressful mental arithmetic test in female music education students. Following 
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stress induction, subjects were assigned to one of four conditions, either listening to 

preferred sedative music, preferred stimulative music, unpreferred sedative music, or 

unpreferred stimulative music. When the music was not preferred, sedating music was 

found to be more effective in reducing levels of tension and anxiety compared to 

stimulating music. In the case of preferred music, on the other hand, tension or anxiety 

levels did not differ significantly between sedative and stimulative music. These results 

indicate that the effects of relaxing and stimulating music on stress recovery appear to 

be dependent on music preference (Jiang et al., 2013).  

Despite the large number of studies reporting positive effects of music listening on 

various stress-related psychological measures, there are also studies in which no 

beneficial effects of music listening on subjective stress parameters could be found. 

Sokhadze (2007), for instance, compared the effects of pleasant music, sad music, 

and white noise on subjective stress measures after stress induction by aversive visual 

stimulation. Findings demonstrated that pleasant music, sad music, and white noise 

were ineffective in reducing subjective stress levels post-stressor (Sokhadze, 2007). 

Similar non-significant effects were observed in a study by de la Torre-Luque et al. 

(2017), who examined the effects of a researcher-selected relaxing music track on 

subjective feelings of anxiety after an acute laboratory stress task. For this purpose, 

subjects either listened to a relaxing music tune or sat in silence for 15 minutes, after 

undergoing the stress induction protocol of the Trier Social Stress Test (TSST). In this 

study, no significant differences could be found between the groups regarding 

subjective reports of anxiety after the intervention (de la Torre-Luque et al., 2017). 

All in all, most of the aforementioned investigations provide evidence for a stress-

reducing effect of music listening (de Witte et al., 2020; Linnemann et al., 2015; Harney 

et al., 2022; Pelletier, 2004; Wong et al., 2021). However, the laboratory-based studies 

that examined the effects of music listening on subjective stress-related outcomes after 

acute stress exposure show mixed results, so no definite conclusions can be drawn 

yet in this regard (Burns et al., 2002; de la Torre-Luque et al., 2017; Groarke et al., 

2020; Groarke & Hogan, 2019; Labbé et al., 2007; Sandstrom & Russo, 2010; 

Sokhadze, 2007).  

 

The effects of music listening on the biological stress response. In order to 

obtain a more thorough understanding of the stress-reducing effects of music, it is 
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important to consider not only self-reported levels of subjective stress but also objective 

measures of physiological stress. In previous research, listening to music has often 

been associated with several neuroendocrine and physiological alterations that are 

regarded as favourable for stress recovery (de Witte et al., 2020; Chanda & Levitin, 

2013; Pelletier, 2004; Finn & Fancourt, 2018). For instance, music listening has been 

linked to a decrease in heart rate, blood pressure, skin conductance, and cortisol 

(Burns et al., 2002; Fancourt et al., 2014; Khalfa et al., 2003; Knight & Rickard, 2001; 

Labbé et al., 2007; Sandstrom & Russo, 2010). Positive effects of music listening on 

cortisol, which is an index for HPA-axis activation, have been shown, for example, in 

clinical settings where music was listened to before, during, or after stressful medical 

procedures, as well as in everyday situations (Bradt et al., 2013; Chanda & Levitin, 

2013; de Witte et al., 2020; Fancourt et al., 2014; Finn & Fancourt, 2018; Fu et al., 

2019; Linnemann et al., 2015; Wong et al., 2021). There are, however, only few studies 

that have investigated the effects of music listening on cortisol levels in a controlled 

laboratory setting (Ilie & Rehana, 2013; Khalfa et al., 2003; Knight & Rickard, 2001; 

Peck et al., 2021; Ruiz Gallo et al., 2016; Thoma et al., 2013; Yamamoto et al., 2007).  

Experimental studies that examined the effects of listening to music on cortisol prior 

to stress induction report inconsistent findings (Knight & Rickard, 2001; Peck et al., 

2021; Ruiz Gallo et al., 2016; Thoma et al., 2013). Ruiz Gallo et al. (2016), for example, 

compared the effects of listening to researcher-selected relaxing music, participant-

selected music, or sitting in silence for 15 minutes before stress induction by the TSST, 

a standardized psychosocial stressor, in a sample of healthy college students. In this 

study, both listening to researcher-selected relaxing music and participant-selected 

music prior to the TSST prevented significant increases in salivary cortisol 

concentration due to the stressor compared to sitting in silence (Ruiz Gallo et al., 

2016). However, other studies found music to be ineffective in preventing a stress-

induced increase in cortisol concentration (Knight & Rickard, 2001; Peck et al., 2021; 

Thoma et al., 2013). This was the case, for example, in a study by Thoma et al. (2013), 

who compared the effects of listening to researcher-selected relaxing music, the sound 

of rippling water, or resting in silence prior to an acute stressor in a sample of healthy 

female subjects. In this study, music listening prior to a stressor was not effective in 

buffering cortisol response to a psychosocial stressor but rather increased it. However, 

music listening promoted a faster physiological stress recovery following acute stress 

in this study (Thoma et al., 2013).  
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Based on these findings it may be suggested that listening to relaxing music is not 

effective in preventing cortisol increases in response to a future stressor, but rather 

facilitates recovery following a stressor (Thoma et al., 2013). There is, however, a 

relative scarcity of laboratory-based research that investigates the effects of music 

listening on cortisol levels after stress induction and findings of previous experimental 

studies are mixed (Ilie & Rehana, 2013; Khalfa et al., 2003; Yamamoto et al., 2007). 

In two studies with a similar research design to the present study, relaxing music was 

shown to be more effective in decreasing cortisol levels after stress exposure than 

sitting in silence (Ilie & Rehana, 2013; Khalfa et al., 2003). Among these, is a study by 

Khalfa et al. (2003), in which male university students were exposed to the TSST 

before being assigned to either the experimental group, which listened to relaxing 

music during the recovery phase, or the control group, which sat in silence for the same 

amount of time. The results showed that salivary cortisol levels decreased more rapidly 

in subjects that were listening to relaxing music after the stress task than in those who 

were recovering from stress in silence (Khalfa et al., 2003). In a similar study by Ilie 

and Rehana (2013), undergraduate students were randomly assigned to one of three 

groups, either playing or listening to a piece of relaxing music or sitting in silence for 

ten minutes after being exposed to the TSST. Individuals who played or listened to 

music during the stress-recovery phase showed a significant decline in cortisol 

concentrations compared to those who sat in silence (Ilie & Rehana, 2013). Another 

study with a similar research design, however, did not find a beneficial influence of 

music listening after a stressful task on cortisol levels (Yamamoto et al., 2007).   

Given the limited number of studies that have examined the effects of music 

listening on cortisol levels following an acute stressor in a controlled laboratory setting 

and the conflicting findings of these studies, no definitive conclusions can be made yet 

about whether listening to music affects stress-induced cortisol concentrations. Thus, 

further research on the relationship between music listening and the physiological 

stress response, more specifically the responses of the HPA axis, is needed.  

 

The effects of music on mood 

Previous research suggests that many of the beneficial effects of music on health 

are attributed to its ability to evoke emotions and moods (Juslin, 2010; Murrock, 2005). 

Moods are generally defined as subjective affective states of low intensity that are 



18 
 

relatively long-lasting. Emotions, on the other hand, are commonly described as 

shorter, but more intense feelings which are usually directed towards a specific object 

or event (Garrido, 2014; Scherer & Zentner, 2001). Affect has been used as a generic 

term that encompasses both, mood and emotion (Scherer & Zentner, 2001). Despite 

the conceptual distinction between mood, emotion, and affect, these terms are often 

used synonymously in the literature (Hu, 2010).  

Existing literature shows that the regulation of emotions and mood are among 

people’s main reasons to engage in music listening (Garrido et al., 2013; Juslin, 2010; 

Juslin et al., 2008, 2011; Randall & Rickard, 2017; Saarikallio & Erkkilä, 2007; Schäfer 

et al., 2013; Schäfer & Sedlmeier, 2010; Thoma et al., 2012), and music listening has 

been shown effective in doing so in various settings (Campbell et al., 2020; Dingle et 

al., 2021; Fallon et al., 2020; Garrido & Schubert, 2015; Groarke & Hogan, 2019; 

Helsing et al., 2016; Hennessy et al., 2021; Ilie & Rehana, 2013; Innes et al., 2016; 

Juslin & Västfjäll, 2008; Lesiuk, 2010; Lynar et al., 2017; McFerran et al., 2015; 

Murrock, 2005; Murrock & Higgins, 2009; van den Tol & Edwards, 2015). A recent 

study, for example, investigated the effects of music listening on mood and well-being 

during the COVID-19 pandemic in healthy subjects (Hennessy et al., 2021). Results 

showed that individuals who felt more affected by the pandemic were more likely to 

listen to music to feel better and showed stronger enhancement of their mood after 

listening to music during the pandemic (Hennessy et al., 2021). Music listening has 

also been found to be beneficial in improving mood and well-being among clinical 

populations such as neurological patients (Raglio et al., 2015), adults with early 

memory loss (Innes et al., 2016), stroke patients (Baylan et al., 2016; Särkämö et al., 

2008), people with ADHD (Zimmermann et al., 2019), and patients on a solid organ 

transplant unit (Bergh & Silverman, 2018).  

Despite the abundant evidence for the mood-altering effects of music, it has been 

suggested that listening to music may be less effective at enhancing mood when 

people are initially in a stressed affective state (McFerran et al., 2015). Only few 

studies, however, have addressed this issue by examining the effects of music listening 

on mood and affect regulation following acute stress (Groarke & Hogan, 2019). Among 

them is an experimental study by Fallon et al. (2020), who examined the impact of 

music on stress reduction and mood in a sample of psychology students. For this 

purpose, subjects were exposed to a laboratory stressor and were then allocated to 

one of three recovery conditions, in which they were instructed to either listen to a 
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preselected music piece, improvise on a xylophone, or sit in silence for five minutes. 

The results showed that a brief five-minute intervention of music listening or music 

improvisation after an acute stressor task can have a positive effect on aspects of 

mood (Fallon et al., 2020). A similar laboratory-based study examined the effects of 

self-chosen music listening on affect regulation after stress induction (Groarke & 

Hogan, 2019). Therefore, after undergoing the TSST, participants were randomly 

assigned to either the experimental group, which listened to self-chosen music for ten 

minutes, or the active control group, which listened to an experimenter-chosen radio 

documentary. Subjects that listened to music showed a greater reduction in negative 

affect compared to the control group. This finding indicates that listening to self-

selected music can be an effective means of affect regulation at times of acute stress 

(Groarke & Hogan, 2019).  

Although the previously mentioned studies suggest positive effects of music 

listening on mood and affect, there are also studies that have not found significant 

results in this regard (Ilie & Rehana, 2013). This was the case, for example, in a study 

by Ilie and Rehana (2013), in which participants either listened to or played a piece of 

relaxing music on an app or sat in silence for ten minutes after undergoing a stress-

inducing procedure. Individuals in all three groups rated themselves as feeling less 

negative, more pleasant, and calmer after the intervention. However, the self-reports 

of mood and arousal measures did not differ significantly between groups (Ilie & 

Rehana, 2013).  

All in all, most of the existing literature suggests that music can be an effective 

medium for improving mood (e.g., Fallon et al., 2020; Garrido, 2015). However, due to 

the paucity of investigations about the effects of music listening on mood after acute 

stress as well as the heterogeneous outcome measures of mood used in these studies, 

further research addressing this issue is needed.  

 

Characteristics of relaxing music  

As shown in the previous section, listening to music can be used to reduce and 

recover from stress in various environments (Adiasto et al., 2022; Bradt et al., 2013; 

Chanda & Levitin, 2013; de Witte et al., 2020, 2022; Fancourt et al., 2014; Finn & 

Fancourt, 2018; Fu et al., 2019; Gillen et al., 2008; Harney et al., 2022; Khan et al., 
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2018; Panteleeva et al., 2018; Pelletier, 2004; Sittler et al., 2021; Wong et al., 2021). 

However, not all music is appropriate for the purpose of stress reduction and relaxation 

(Gerra et al., 1998; Labbé et al., 2007; Nater et al., 2006; Tan et al., 2012; Trappe, 

2010). There seem to be specific intrinsic characteristics of music that are perceived 

as relaxing by listeners (de Witte et al., 2020; Tan et al., 2012). One of the most 

important factors associated with music-related relaxation and stress reduction 

appears to be music tempo (de Witte et al., 2020). Especially slow music with a tempo 

of 60-90 bpm has often been associated with relaxing effects in previous research (de 

Witte et al., 2020, 2022; Finn & Fancourt, 2018; Tan et al., 2012). In general, there 

seems to be a negative correlation between music tempo and perceived degree of 

relaxation, with music with a slower tempo being perceived as more relaxing than 

music with a faster tempo (Chanda & Levitin, 2013; Tan et al., 2012). Other musical 

features that appear to be associated with perceived relaxation are high pitch range 

and harmonic complexity, as well as low melodic, rhythmic, and instrumental 

complexities (Tan et al., 2012). Moreover, music with both positive valence and low 

arousal appears to be the most effective for the recovery from acute subjective and 

physiological stress, as opposed to music with high arousal and negative valence 

(Jiang et al., 2016; Sandstrom & Russo, 2010). 

When comparing the effects of different music genres, classical music has been 

shown in a number of studies to have the greatest effects on the reduction of stress 

and physiological arousal as well as on the improvement of emotional states (Finn & 

Fancourt, 2018; Gerra et al., 1998; Jiang et al., 2013; Labbé et al., 2007; Trappe, 

2010). On the other hand, opposite effects have been assumed for other genres such 

as heavy metal and techno, which have been found to be ineffective for relaxation and 

stress reduction in several studies (Burns et al., 2002; Gerra et al., 1998; Jiang et al., 

2013; Labbé et al., 2007; Nater et al., 2006; Trappe, 2010). These genres appear to 

generate psychophysiological activation, stress, and anxiety rather than reduce it 

(Labbé et al., 2007; Nater et al., 2006; Trappe, 2010). 

 

Potential influencing factors  

In addition to specific characteristics and intrinsic properties of music, there is also 

a number of extramusical factors that are likely to have an influence on a person’s 

response to music. For example, previous research suggests that emotional responses 
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to music change with age (Vieillard & Gilet, 2013). Older adults have been shown to 

experience music more positively and to show greater decreases in negative affect 

after listening to music than younger adults, which further suggests that music might 

be most beneficial for stress reduction in older adults (Cohrdes et al., 2020; Groarke & 

Hogan, 2019; Lee-Harris et al., 2018; Lima & Castro, 2011; Vieillard & Gilet, 2013). 

Moreover, sex differences in psychophysiological responses to music listening have 

been observed in previous research, with women appearing to be more influenced by 

musical stimuli than men (de la Torre-Luque et al., 2017; Gupta & Gupta, 2016; Nater 

et al., 2006; Pelletier, 2004; Wuttke-Linnemann et al., 2019). Another factor that has 

been shown to influence individual responses to music is musical expertise and training 

(e.g., Kantor-Martynuska & Horabik, 2015). Musically trained individuals appear to be 

emotionally and physiologically more responsive to music listening than musically 

untrained individuals (Angulo-Perkins et al., 2014; Gerstgrasser et al., 2022; Juslin et 

al., 2011; Kantor-Martynuska & Horabik, 2015; Pelletier, 2004). Furthermore, 

differences in personality traits among listeners have also been shown in previous 

research to partly account for differences in responses to music (Chanda & Levitin, 

2013; Gerstgrasser et al., 2022; Kantor-Martynuska & Horabik, 2015; Miranda, 2020). 

Moreover, music preference and familiarity with the music have been shown in several 

studies to correlate positively with listeners’ perceived relaxation and to play an 

important role in the stress-reducing potential of music (Jiang et al., 2013, 2016; Tan 

et al., 2012). Further individual factors that have been shown to affect the responses 

to music include personal associations with the music, cultural and social factors, as 

well as mood state (Bradt et al., 2013).  

Regarding the selection of music, there is no general consensus in the literature 

as to whether music chosen by the participants or music selected by the researcher is 

more beneficial in stress reduction. Some studies suggest that music pre-selected by 

the researchers may have a greater effect on stress recovery than self-selected music, 

as it is typically based on the musical properties found in classical and relaxing music, 

which are considered to have a positive effect on relaxation and stress reduction 

(Labbé et al., 2007; Pelletier, 2004). However, there is also opposite evidence that 

indicates that self-selected rather than researcher-selected music may be more 

effective in reducing stress (Chanda & Levitin, 2013; Juslin et al., 2008; Leardi et al., 

2007). This has partly been attributed in previous research to the feelings of perceived 

personal control over some aspects of the situation that result from individuals being 
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able to choose music that they perceive as relaxing (Chanda & Levitin, 2013; Groarke 

& Hogan, 2019; Labbé et al., 2007; Linnemann et al., 2016). In a recent meta-analysis, 

however, the way the music is selected has been found to not influence music’s 

effectiveness in stress reduction (de Witte et al., 2020). Hence, there are 

inconsistencies across studies regarding the most effective type of music selection for 

stress reduction.  

Although the aforementioned factors have all been shown to contribute to the 

relaxing and stress-reducing effect of music to some degree, there appears to be no 

general agreement on which of the factors should be considered most.  

 

Potential underlying mechanisms of action 

To date, there is no general agreement on the specific mechanisms underlying the 

effects of music on stress and mood. However, recent neuroscientific studies have 

proposed some mechanisms that appear to be involved in the stress-reducing effects 

of music (e.g., Chanda & Levitin, 2013; Juslin & Västfjäll, 2008; Koelsch, 2014). First, 

music appears to activate the mesolimbic dopaminergic system (Blood & Zatorre, 

2001; Chanda & Levitin, 2013; Koelsch, 2014; Koelsch et al., 2011; Menon & Levitin, 

2005), which leads to increases in dopamine and corresponding deactivation of brain 

structures which are related to stress and cortisol signalling (Chanda & Levitin, 2013). 

Furthermore, music may also reduce stress-related negative emotions and feelings, 

such as anxiety, worries, fear, restlessness, or nervousness (de Witte et al., 2022; 

Juslin & Västfjäll, 2008; Pittman & Kridli, 2011). This has been attributed in previous 

studies to the down-regulatory effects of music on the activity in brain areas such as 

the amygdala, which are involved in the regulation of emotional processes (Blood & 

Zatorre, 2001; de Witte et al., 2020; Koelsch, 2014, 2020; Koelsch et al., 2006; LeDoux, 

2000; Moore, 2013). Another plausible explanation for the beneficial effects of music 

listening on stress levels is that musical stimuli consume cognitive resources (Koelsch 

& Siebel, 2005) and may therefore serve as a distractor from stressful feelings or 

thoughts and aversive states (Bernatzky et al., 2011; Chanda & Levitin, 2013; de Witte 

et al., 2020; Murrock, 2005; Nilsson, 2008). 

According to the explanatory approaches described above, listening to music 

activates brain areas involved in positive emotional states and deactivates those 
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associated with stress-related negative emotions and cortisol release (Blood & Zatorre, 

2001; Chanda & Levitin, 2013; Koelsch, 2014; Koelsch et al., 2011; Menon & Levitin, 

2005). Therefore, it may be assumed that there is a certain correlation between the 

subjective and physiological effects of listening to music on stress. However, the 

existing literature provides ambiguous findings in this regard (Fancourt et al., 2014; 

Linnemann et al., 2019). While in some studies subjective results are in line with 

physiological results, other studies report discordant results between psychological 

and physiological effects of music listening (DeMarco et al., 2012; Fancourt et al., 

2014; Gerra et al., 1998; Linnemann et al., 2015; Thoma et al., 2013; Wuttke-

Linnemann et al., 2019). Further research examining the correlation between 

physiological and self-report stress-related measures is therefore needed to more 

thoroughly understand the complex effects of music on stress and its underlying 

mechanisms. 

 

Research Question and Hypotheses 

As reported in the previous sections, music listening has been shown effective in 

reducing both physiological and psychological stress as well as improving mood in a 

number of studies (e.g., de Witte et al., 2020; Murrock, 2005; Wong et al., 2021). 

Despite this significant body of research, many of the aforementioned studies have 

certain shortcomings that need to be addressed. For example, many of them did not 

use a valid, standardized stressor or did not control for confounding factors (Campbell 

et al., 2020; Ooishi et al., 2017; Tervaniemi et al., 2021; Yamamoto et al., 2007). The 

few existing studies that investigated the effects of music listening on subjective stress, 

cortisol, or mood following an acute stressor in a controlled laboratory setting show 

ambiguous findings. Whereas some of them reported music listening to be associated 

with lower levels of subjective stress (Burns et al., 2002; de la Torre-Luque et al., 2017; 

Jiang et al., 2013; Labbé et al., 2007; Sandstrom & Russo, 2010), salivary cortisol (Ilie 

& Rehana, 2013; Khalfa et al., 2003), and improved mood (Fallon et al., 2020; Groarke 

& Hogan, 2019), others have found no beneficial effects in post-stressor levels of these 

parameters when compared to a non-music control condition (Ilie & Rehana, 2013; 

Sokhadze, 2007; Yamamoto et al., 2007). Thus, no final conclusions about the 

effectiveness of music listening can be drawn yet. In addition, to the best of my 

knowledge, no study to date has yet investigated the relationship between self-report 
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measures of stress and mood and physiological measures of salivary cortisol in the 

context of music listening.  

To address the aforementioned shortcomings of previous research, experimental 

research is required to get a more complete understanding of the effects of music 

listening on these factors as well as their interaction with each other in a controlled 

laboratory setting. This issue is being addressed in the present master’s thesis, which 

leads to the following research question: Does listening to self-selected relaxing music 

after stress induction decrease subjective and physiological stress levels and improve 

mood? Considering findings from previous investigations, the following three 

hypotheses can be formulated: 

H1: Individuals listening to self-selected relaxing music during recovery from a 

psychological stress test show a higher reduction in perceived stress levels and 

salivary cortisol concentration than individuals who sit in silence. 

H2: Individuals listening to self-selected music during recovery from a 

psychological stress test show greater improvement in their mood than individuals who 

sit in silence. 

H3: The higher the subjective and physiological stress reduction, the higher the 

mood improvement. 

    

Methods 

Study Design 

The present study is part of a larger research project (“The Effect of Relaxing Music 

on Stress Recovery”) which has been conducted by Univ.-Prof. Dr. Urs Nater and 

Yichen Song, BSc, MA. A between-subject design was used to compare the effect of 

music on stress recovery among four conditions in a laboratory setting. After 

undergoing a social stress test (Trier Social Stress Test, TSST; Kirschbaum et al., 

1993), participants were randomly assigned to one of the following conditions: a 

participant-selected music condition, a researcher-selected music condition, a non-

music acoustic control condition and a non-acoustic control condition. Randomization 

was attained by alternately assigning participants to one of the groups. In this master’s 

thesis, only two of the conditions have been investigated: the participant-selected 
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music group, in which participants listen to their preferred relaxing music, and the non-

acoustic control condition, in which participants rest without any acoustic stimulation.  

 

Participants 

To estimate the optimal sample size, an a priori G*power analysis was conducted. 

It revealed that, to reach an effect size of f=0.34 in power of 80% and an alpha criterion 

of 0.05, at least 25 participants are required for each condition. Only females were 

selected for this study in order to control for gender differences in HPA axis response 

to psychological stress (Kirschbaum et al., 1999; Stroud et al., 2002; Uhart et al., 2006) 

and in psychophysiological and emotional responses to music listening (Nater et al., 

2006) as well as to compare the findings to a precursor study (Thoma et al., 2013).   

For this study, interested participants were recruited through online advertisements 

on social media (see Appendix A). In a telephone interview (Appendix B), potential 

participants were then screened for inclusion criteria. The criteria for eligibility of the 

participants included: female sex; body mass index (BMI) between 18-25kg/m2; 20-30 

years of age; German as native language; no pregnancy and breast-feeding. Several 

further exclusion criteria have been considered to control for their cofounding effect on 

the biological measurements: self-reported or diagnosed anxiety, depression, and 

stress; diagnosed somatic or psychiatric disorder; psychoactive substances or 

excessive consumption of alcohol or tobacco; professional or amateur-level musician; 

regularly training or practicing relaxation methods or mindfulness; hearing deficits or 

absolute hearing. Furthermore, all subjects were required to have a regular menstrual 

cycle and to not use hormonal contraceptives (Feneberg & Nater, 2020; Kirschbaum 

et al., 1999; Thoma et al., 2013). The experimental sessions have been related to the 

women’s follicular phase of the menstrual cycle to avoid hormonal influences 

(Kirschbaum et al., 1999). Moreover, participants were required to not have had 

previous experience with the TSST as well as no personal relationships with the study 

team members. Participation in the study was voluntary and each participant received 

40€ for full participation or a proportional compensation in case of earlier termination. 
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Ethical Approval  

The study protocol was approved by the ethics committee of the University of 

Vienna. Written informed consent was obtained from all participants before the 

experiment.  

 

Psychobiological Stress Induction 

To induce moderate levels of psychological stress, all participants underwent the 

Trier Social Stress Test (TSST; Kirschbaum et al., 1993), which has been shown in 

previous studies to reliably increase HPA-axis activity as well as to activate the 

autonomous nervous system (Dickerson & Kemeny, 2004; Kirschbaum et al., 1993; 

Kudielka et al., 2007). The procedure followed the standard TSST protocol 

(Kirschbaum et al., 1993) with some minor modifications. First, the subjects were taken 

to the test room, where a female experimenter introduced them to the upcoming task. 

They were informed that the test consists of a preparation phase (3 min), a public 

speaking task (5 min), and a mental arithmetic task (5 min). Both tasks were carried 

out in front of a committee which consisted of two members (one female and one male) 

who were sitting at a table, dressed in white lab coats. The committee members 

communicated in an unresponsive manner and did not provide any verbal or nonverbal 

feedback to the participants. Subjects were told that they will be videotaped for later 

analysis of their performance, behavior, gestures, and facial expressions.   

The first task was preceded by a preparation time of three minutes, in which 

participants were allowed to take notes to prepare their talk. After three minutes, the 

participants were instructed to step forward to the marked spot in front of the committee 

and to start their speech, without using their notes. In the public speaking task, 

participants had to take on the role of a job applicant and were asked to present their 

personal qualities that make them particularly qualified for the position. After five 

minutes, one panel member interrupted the speech and subsequently explained the 

mental arithmetic task. In the mental arithmetic task, the participants were requested 

to serially subtract 17 from the number 2043. Whenever the subjects made a 

calculation error, they had to restart the calculation from the first digit.  
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Measures 

Demographic information such as age, gender, nationality, the highest level of 

education achieved, and employment status was collected using a demographic 

questionnaire. In order to pre-screen potential participants and to verify the criteria for 

eligibility of interested participants, the Patient Health Questionnaire (PHQ; Löwe et 

al., 2002), the Beck Depression Inventory (BDI; Jackson-Koku, 2016) as well as the 

Multidimensional Fatigue Inventory (MFI; Smets et al., 1995) were used.  

For the analysis of salivary free cortisol, saliva samples were collected by 

SaliCaps© (IBL, Hamburg, Germany) repeatedly throughout the experiment. Cortisol 

has been shown to be an indicator of the HPA axis activity and a valid biomarker of 

stress (Kirschbaum & Hellhammer, 1994). An increase in salivary cortisol 

concentration occurs with a time delay and generally reaches its maximum level 

approximately 20 to 30 minutes after stress induction (Feneberg & Nater, 2020). For 

saliva collection, the participants were instructed to swallow once and then accumulate 

saliva by not swallowing for two minutes. Then, the subjects were asked to transfer all 

accumulated saliva into the Salicap using a straw. After completion of each session, 

all saliva samples were stored in a freezer at -20°C at the Biochemical Laboratory of 

the Department of Psychology, University of Vienna until they were analyzed. At the 

end of the investigation period, salivary cortisol levels of all subjects were biochemically 

analyzed using a luminescence immunoassay (LIA) (IBL, Hamburg, Germany). Inter- 

and intraassay coefficients of variation were below 10%. 

To measure the perceived psychological stress levels of the participants, the 

Visual Analog Scale (VAS; Lesage et al., 2012) was filled out by the participants 

several times throughout the experiment. Therefore, the subjects were asked to mark 

their subjective stress score on an unmarked 100mm ruler from 0 (“not at all”) to 100 

(“very much”) (see Appendix C). This single-item measure has been shown to be 

efficient in assessing perceived stress (Elo et al., 2003; Lesage et al., 2012).   

To assess mood, a short version of the German mood questionnaire 

(Mehrdimensionaler Befindlichkeitsfragebogen [Multidimensional Mood questionnaire; 

MDBF]; Hinz et al., 2012) was used (Appendix D). The MDBF measures a person’s 

current mood state on the three dimensions “good versus bad mood,” “wakefulness 

versus sleepiness,” and “calmness versus restlessness” (Hinz et al., 2012). In this 

master’s thesis, only the dimension “good versus bad mood” was used as an outcome 
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measure. This subscale consists of the four items „At the moment I feel… (1) good 

(“gut”) (2) content (“zufrieden”) (3) bad (“schlecht”) (4) uncomfortable (“unwohl”). The 

items were rated on a Likert scale from 0 (not at all) to 5 (very much) (Hinz et al., 2012). 

The internal consistency (Cronbach's alpha) of the scales of the short form ranges from 

α = .73 to α = .89 (Steyer et al., 1994).  

Other questionnaires administered included the Primary Appraisal and Secondary 

Appraisal Questionnaire (PASA; Gaab, 2009), Perceived Stress Reactivity Scale 

(PSRS; Schlotz et al., 2011), Resilience Short Scale (RS; Schumacher et al., 2005), 

Childhood Trauma Questionnaire (CTQ; Maercker & Bromberger, 2005), NEO-Five 

Factor Inventory (NEO-FFI; Borkenau & Ostendorf, 1993), Brief-Cope (Knoll et al., 

2005), 12-Item Screening Scale for Chronic Stress (SSCS; Schulz et al., 2004), the 

Perceived Stress Scale (PSS; Klein et al., 2016) and the Music Preference 

Questionnaire (MPQ; Nater et al., 2005). Also, heart rate, skin conductance, and 

salivary alpha-amylase were measured throughout the experiment but were not 

analyzed in this thesis. 

 

Procedure 

To control the fluctuation of hormone levels throughout the day (Edwards et al., 

2001; Nater et al., 2007), all examinations took place between 2 pm and 5 pm at the 

Biochemical Laboratory of the Department of Psychology, University of Vienna. 

Subjects were instructed in advance to abstain from eating and drinking anything 

except water as well as not to brush their teeth one hour before the experiment. 

Moreover, they were told not to consume any alcoholic or caffeinated drinks within 48 

hours prior to the study as well as to avoid intense physical exercise the 24 hours 

before the experiment. 

Upon arrival at the laboratory, the experimenter briefly explained the procedure of 

the experiment to the participants, who were then asked to sign written informed 

consent (see Appendix E). Subsequently, the Movisens devices (Movisens GmbH, 

Karlsruhe, Germany) were attached. These instruments were worn throughout the 

whole experiment to continuously monitor heart rate and skin conductance. Then, 

participants were given instructions and a demonstration of how to take saliva samples 

with the SaliCaps© (IBL, Hamburg, Germany), and the saliva collection was practiced. 
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Subsequently, the subjects were asked to fill out some of the questionnaires mentioned 

above on a computer. The experimenter left the room and waited in a different room 

while the participant was answering the questionnaires. 

Thirty minutes after the arrival of the participant at the laboratory, the first 

measurement was done (T1), which served as the baseline measure. Therefore, both 

saliva samples and subjective measurements (MDBF; Hinz et al., 2012; VAS; Lesage 

et al., 2012) were obtained.  

After the first measurement, the subjects were taken to the test room, where the 

experimenter explained the upcoming task. Following the brief introduction, a second 

measurement was done (T2). After that, they had three minutes to prepare their 

speech. After the preparation time and right before the TSST, another measurement 

was done (T3). Then, the experimenter left the room, and the participants underwent 

the TSST in front of a committee. Right after the two tasks of the TSST, the 

experimenter came back into the room and another measurement was conducted (T4).  

After the completion of the TSST, the recovery phase started. Therefore, the 

subjects were led back to the intervention room where they were placed on a 

comfortable chair and were put on headphones. At this point, participants were 

randomly assigned to one of the conditions. In the self-selected music group, 

participants listened for ten minutes to a personalized playlist with their preferred 

relaxing music tunes which they sent us beforehand. The control group was sitting in 

silence for the same amount of time. In order not to be disturbed by ambient noise, 

they were put on headphones as well. The subjects were asked to sit as still as possible 

for the ensuing ten minutes. They were allowed to close their eyes, but they should try 

not to fall asleep. The experimenter switched off the lights and left the room for the 

time of the intervention. After ten minutes, the experimenter came back in and another 

measurement was done immediately after the intervention (T5). For the remaining 

recovery time, the subjects were asked to read or skim through nature magazines that 

were provided by the experimenter. The experimenter left the room and came in 

several times for further measurements 20 minutes (T6), 30 minutes (T7), 45 minutes 

(T8), and 60 minutes (T9) after the TSST.  

At the end of the experiment, the physiological sensors were detached, and 

participants were debriefed by the experimenter about the goal of the study and the 

nature of the stressor. Furthermore, they were informed that their performance had not 
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been videotaped. Eventually, participants received an expense allowance for 

participating in the study and were dismissed by the experimenter. The experimental 

procedure is illustrated in Figure 1.  

 

Figure 1 

Study procedure  

 

 

Results 

 

Statistical Analysis 

Statistical analyses were performed using SPSS (27.0) software packages (IBM, 

Armonk, NY). Before statistical procedures were applied, the normal distribution and 

homogeneity of variance of the data were tested using a Shapiro-Wilk and Levene’s 

test. In case of missing data, cases were excluded listwise prior to data analysis.  

For the analysis of salivary cortisol concentration, the area under the curve with 

respect to increase (AUCi) was calculated with the trapezoidal formula by Pruessner 

et al. (2003). The AUCi is defined generically as the “area under the curve above the 

baseline minus the area above the curve below the baseline” (Fekedulegn et al., 2007, 

p. 658). It balances the amount of increase versus decrease and can be considered a 

parameter of change of the measurements over time (Fekedulegn et al., 2007). In this 

thesis, the AUCi between T5 and T9 was used for the analyses.  

For the evaluation of subjective stress reactivity, the delta measures of subjective 

stress responses were calculated by subtracting baseline values before the stressor 

(T1) from the peak values after the stressor (T4). To estimate a subjective stress 
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recovery value, the values of the last time point of the recovery period (T9) were 

subtracted from the peak values right after the stressor (T4). 

For the calculation of changes in mood in response to the intervention, difference 

scores in mood were calculated between the peak values after the stressor (T4) and 

values at the end of the recovery phase (T9). 

The time course of subjective stress levels, salivary cortisol concentration, and 

mood were analysed using repeated measures ANOVAs and Friedman-tests, 

respectively. Subsequent Bonferroni-adjusted post-hoc analyses were used to 

calculate the statistical significance of differences between specific timepoints of 

interest. Statistical values were corrected by the Greenhouse-Geisser procedure if the 

sphericity assumption was violated.  

To test the proposed hypotheses, the scale means of the calculated measures of 

AUCi, stress recovery, and mood change were compared between the two groups 

using t-tests for independent samples. Additionally, analyses of covariance (ANCOVA) 

were computed to compare group means controlling for the effect of potential 

covariates. Moreover, correlations between physiological and subjective stress 

measures and mood levels were computed as Spearman correlations. For all 

analyses, p-values <.05 were considered statistically significant (two-tailed). If not 

stated differently, all results are given as means (M) ± standard deviations (SD). 

 

Sample Characteristics 

All main participant characteristics are detailed in Table 1. A total of fifty-four 

healthy female subjects participated in the study. Most of the participants had Austrian 

(59.3%) or German (22.2%) nationality. Subjects had a median age of 23.7 years (SD 

= 2.93, range: 18-30) and a mean body mass index of 21.39 kg/m2 (SD = 2.06, range: 

17.69-26.84). The vast majority of the participants had a high-school diploma (87%) or 

advanced technical college entrance qualification (5,6%).  

BDI scores ranged between 0 and 26 (M = 7.92, SD = 6.79). Five subjects were 

classified as mildly depressed, and four as moderately depressed (Jackson-Koku, 

2016). Additional analyses did not reveal any significant influence of depression scores 

on subjective and biological parameters. Therefore, no subject was excluded from 

statistical analyses due to depression. The mean sum score of chronic stress, as 
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measured by the SSCS, was 34.56 (SD = 7.00; range = 20-53). Regarding perceived 

stress reactivity, the mean sum score of the PSRS was 21.61 (SD = 4.09, range = 12-

30). The median perceived stress level (PSS) within the previous month was 31.96 

(SD = 2.98, range = 26-39), which indicates high levels of perceived stress in our 

sample (Klein et al., 2016).  

Data on music preference for several music genres, as assessed by the Music 

Preference Questionnaire (MPQ; Nater et al., 2005), are shown in Figure 2. Music 

listening was considered as being important for subjects of both groups (music group: 

M = 4.37, SD = 0.79, control group: M = 4.22, SD = 1.01). The most preferred music 

genres within the total sample were Pop (M = 3.75, SD = 1.16), Rock (M = 3.64, SD = 

1.30), and Soul/Funk (M = 3.47, SD = 1.23). Preferences for Latin and folk music were 

significantly higher in the control group compared to the music group.  

Randomization led to an allocation of 27 participants to the experimental group 

and 27 subjects to the control condition. To assess the randomized assignment to 

groups, demographic variables (age, BMI, educational level) and means of control 

variables (BDI, SSCS, PSRS, PSS) were compared between the groups. No significant 

differences were found among the groups for any of the variables (see Table 1). 
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Table 1 

Psychometric characteristics of the study sample 

Characteristic MG (n=27) CG (n=27) p-value 

    

Age (years, mean ± SD; range) 23.4 ± 3.5; 18-30 24.1 ± 2.3; 20-29 0.41 

Nationality (n, %)   0.09 

Austria 19 (70.4%) 13 (48.1%)  

Germany 6 (22.2%) 6 (22.2%)  

Other 2 (7.4%) 8 (29.6%)  

Highest educational level (n, %)   0.84 

Advanced technical college 

entrance qualification 

2 (7.4%) 1 (3.7%)  

High-school diploma 23 (85.2%) 24 (88.9%)  

Other graduation 2 (7.4%) 2 (7.4%)  

BMI (kg/m2, mean ± SD; range) 21.4 ± 2.2; 18.1-26.8 21.4 ± 1.9; 17.7-24.6 0.89 

BDI (mean ± SD; range) 7.3 ± 5.5; 0-26 8.5 ± 7.9; 0-26 0.53 

SSCS (mean ± SD; range) 35.1 ± 7.2; 23-53 34.0 ± 6.9; 20-50 0.59 

PSRS (mean ± SD; range) 21.3 ± 3.8; 15-30 21.9 ± 4.4; 12-28 0.62 

PSS (mean ± SD; range) 31.5 ± 2.5; 27-39 32.4 ± 3.4; 26-39 0.24 

 

Note. n = valid cases, MG = music group, CG = control group, BMI = Body mass index, BDI = 

Beck Depression Inventory, SSCS = Screening Scale for Chronic Stress, PSRS = Perceived 

Stress Reactivity Scale, PSS = Perceived Stress Scale 
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Figure 2 

Mean preference scores for music genres, for each experimental condition separately 

 

Note. Error bars represent standard error of the mean. * p < .05 

 

Main Results 

Subjective stress level 

Baseline subjective stress levels did not differ significantly between the two 

conditions (Mann-Whitney-U-Test: U = 259.50, Z = -1.818, p = .07). This shows that 

the groups were equally stressed at baseline. 

Figure 3 shows the changes over time of the subjective perception of stress (VAS) 

during the course of the experiment. Results of a Friedman-test showed that mean 

subjective stress levels differed statistically significantly between measurement 

timepoints (X2(8) = 284.04, p < .001). Bonferroni-adjusted post-hoc analysis was 

conducted to compare stress levels between measurement timepoints of interest. The 

analysis showed that subjective stress levels increased significantly from baseline (T1) 

to post-stress induction (T4). This indicates that the psychological stress protocol had 

a significant impact on participants’ levels of self-reported stress (z = -3.48, p < .001, r 

= .47). Subsequently, perceived stress levels decreased significantly from the peak 

right after the TSST (T4) to the end of the recovery period (T9) (z = 5.69, p < .001, r = 
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.77). Subjective stress levels at the end of the experiment were significantly lower than 

at baseline (z = 2.213, p = .001, r = 0.30).  

 

Figure 3 

Course of the subjective stress levels (VAS) 

 

Note. Error bars represent standard error of the mean.  

 

To test whether participants that listened to music after the stressor perceived a 

greater reduction of subjective stress levels compared to participants who did not listen 

to music, a t-test for independent samples was performed. Results of the t-test 

revealed that the perceived stress recovery (ΔVAS) did not differ significantly between 

groups (t (52) = 0.785, p = .66). Figure 4 displays the average recovery of subjective 

stress levels from T4 to T9, for each experimental condition separately.   
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Figure 4 

Mean subjective stress recovery  

 

Note. Error bars represent standard error of the mean.  

 

Given their predictive power in the previous studies (Thoma et al., 2013), chronic 

stress and depression were entered as covariates. Therefore, an additional one-

factorial covariance analysis (ANCOVA) was performed. After adjusting for chronic 

stress and depression as possible cofounding variables, still no significant differences 

in stress recovery could be found between the groups (F(1, 50) = 0.284, p = .59, partial 

η2 = .006).  

 

Salivary cortisol 

Cortisol values were temporarily z-transformed to facilitate the identification of 

outliers. One subject of the control group was excluded from further analysis due to 

cortisol levels that deviated more than three standard deviations from the mean. As 

raw cortisol values were not normally distributed (Shapiro-Wilk test: ps < .05 for 6 of 9 

measurement timepoints) and positively skewed (skewness: 0.61-1.17), a base 10 

logarithmic transformation was applied. The logarithmic transformation led to a normal 

distribution of cortisol values. All subsequent analyses were performed using the log-
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transformed cortisol values. For comprehensibility and better comparability with the 

values in other studies, only untransformed data are presented in figures and tables. 

Baseline salivary cortisol concentrations did not differ significantly between the two 

groups (T (51) = 1.251, p = 0.22). A repeated measures ANOVA with a Greenhouse-

Geisser correction indicated that mean salivary cortisol levels showed a statistically 

significant difference between measurements, F(1.411, 71.948) = 25.316, p < .001, 

partial η² = .33. One subject of the control group was excluded from this analysis due 

to an insufficient amount of saliva at T3. Bonferroni-adjusted post-hoc analysis 

revealed a significant increase in salivary cortisol levels in response to the TSST 

compared to pre-stressor baseline levels (MDiff = -.21, SE = 0.04, 95%-CI [-.35, -.07], 

p < .001). This demonstrates that the acute laboratory-induced psychological stressor 

was found to induce considerable changes in the concentrations of cortisol. Salivary 

cortisol levels were highest at timepoint 5 (i.e., about 15 minutes after the end of the 

stress test) and thereafter decreased gradually until the last timepoint of the recovery 

period (all ps < .001). Cortisol responsiveness to the stressor did not differ significantly 

between groups (p = .83). Salivary cortisol levels returned to baseline at the end of the 

recovery period (p = .76). The course of salivary cortisol levels throughout the 

experiment is displayed in Figure 5.  

 

Figure 5 

Course of salivary cortisol levels 

 

Note. Error bars represent standard error of the mean.  
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In order to examine whether participants that listened to music after the stressor 

had a higher reduction in salivary cortisol concentration compared to participants who 

did not listen to music, a t-test for independent samples with the AUCi as a dependent 

variable was computed. Results of the t-test did not reveal any significant differences 

in AUCi between groups (T(51) = .378, p = .71) (see Figure 6).  

To control for the influence of baseline salivary cortisol levels as well as 

depression, an additional one-factorial covariance analysis (ANCOVA) has been 

performed. After adjusting for baseline salivary cortisol levels and depression as 

possible cofounding variables, still no significant differences in AUCi could be found 

between the groups (F(1, 49) = .240, p = .63, partial η2 = .005).  

 

Figure 6 

Mean salivary cortisol decrease (AUCi) 

 

Note. Error bars represent standard error of the mean.  
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Mood 

For the dimension “bad versus good mood” of the MDBF, baseline values did not 

differ significantly between the groups (Mann-Whitney-U-Test: U = 323.00, Z = -.734, 

p = .46).  

Mean mood levels changed significantly over time in the total group, as assessed 

by a Friedman-test (X2(8) = 213.332, p < .001). Bonferroni-adjusted post-hoc analyses 

showed a significant decrease in mood in response to the TSST (T4) compared to 

baseline levels (T1) (z = 5.33, p < 001, r = .73). That is, stress exposure significantly 

affected participants’ moods. Mood improved significantly from the first measurement 

post-stressor (T4) to the last time point of the recovery period (T9) (z = -4.623, p < 

.001, r = .63). The mean mood changes over time are illustrated for each group 

separately in Figure 7.  

 

Figure 7 

Course of the mood levels (MDBF) 

 

Note. Error bars represent standard error of the mean.  

 

In order to answer the second hypothesis, we checked for differences in mood 

improvement after stress induction between groups. Exploratory analysis revealed that 
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the Δmood data of the control group was not normally distributed (Shapiro-Wilk test: p 

= .02). Therefore, a Mann-Whitney-U-Test was computed. Results revealed that the 

perceived mood improvement (Δmood) in the aftermath of the stress test did not differ 

significantly between groups (U = 299.50, Z = -1.132, p = .26) (see figure 8). 

 

Figure 8 

Mean mood improvement 

 

Note. Error bars represent standard error of the mean.  

 

To control for the influence of chronic stress and depression, an additional one-

factorial covariance analysis (ANCOVA) has been computed. The residuals of the 

control group were not normally distributed (Shapiro-Wilk test: p = .01). Therefore, 

bootstrapping with 1000 replications was used to generate more precise standard 

errors. After adjusting for chronic stress and depression as possible cofounding 

variables, differences in mood improvement between the groups remained non-

significant (F(1, 50) = 2.363, p = .13). 

 

Correlation analysis 

To test the third hypothesis, a Spearman correlation was computed to investigate 

the relationship between subjective and physiological stress recovery and mood 
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improvement. The analysis revealed that the correlation between recovery of 

subjective stress levels (ΔVAS) and salivary cortisol reduction (AUCi) was not 

significant (p = .67, Spearman’s ρ = .06). Neither was the correlation between salivary 

cortisol reduction (AUCi) and mood improvement (Δmood) (p = .43, Spearman’s ρ = -

.11). However, mood improvement and recovery of subjective stress level did correlate 

strongly (Spearman’s ρ = .63, p < .001). That is, the greater the participants’ reduction 

in subjective stress levels during the recovery period post-stressor, the higher their 

mood improvement. These results only partly support the hypothesis of an interrelation 

between these three variables (see Table 2).  

 

Table 2 

Correlation between recovery values of mood, subjective stress level, and salivary 

cortisol concentration 

   Δmood Δstress AUCi 

cortisol 

Spearman-

Rho 

 

Δmood Correlation coefficient 1.000 .632** -.110 

Sig. (2-tailed) . .000 .431 

Δstress Correlation coefficient .632** 1.000 .060 

Sig. (2-tailed) .000 . .670 

AUCi 

cortisol  

Correlation coefficient -.110 .060 1.000 

Sig. (2-tailed) .431 .670 . 

Note. ** p < .001 

 

Discussion 

The aim of the present master’s thesis was to investigate the effects of relaxing 

music on subjective stress level, biological stress responses, and mood. For this 

purpose, all subjects were first exposed to a standardized laboratory stressor. The 

analyses revealed that the stress protocol led to psychophysiological changes in the 

subjects, which were reflected in a significant increase in salivary cortisol 

concentration, self-reported stress levels, and negative mood. Based on previous 

research, it was hypothesized that listening to self-selected relaxing music during 

recovery from the psychosocial stress test would lead to a higher reduction in 
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perceived stress levels and salivary cortisol concentration and better mood 

improvement than sitting in silence. Furthermore, a positive correlation between 

subjective stress levels and salivary cortisol concentration, as well as a negative 

correlation between psychophysiological stress measures and mood were expected. 

First, music listening as well as sitting in silence decreased psychological stress 

levels as well as salivary cortisol concentration. Contrary to expectations, however, 

the results of the present study did not reveal significant differences in perceived 

stress recovery or salivary cortisol recovery between subjects who listened to 

relaxing music and those who sat in silence. These findings contrast those of 

previous studies which found that music listening is effective in reducing stress 

psychologically (e.g., Sandstrom & Russo, 2010) as well as physiologically (e.g., 

Khalfa et al., 2003). The non-significant results of this study on the effects of music 

on salivary cortisol levels reflect the inconclusive and insufficient body of evidence, 

with some studies suggesting positive effects of music listening on cortisol 

concentrations (Ilie & Rehana, 2013; Khalfa et al., 2003) and others finding no effects 

(Yamamoto et al., 2007). Consequently, the question about the impact of music 

listening on stress-induced salivary cortisol responses remains unanswered. 

One possible explanation for the conflicting findings might be some methodological 

differences between the studies. For example, the studies used distinct musical stimuli 

to examine the stress-reducing effects of music (e.g., de la Torre-Luque et al., 2017; 

Sandstrom & Russo, 2010). Furthermore, different types of stressors were used for 

stress induction (e.g., Burns et al., 2002; Jiang et al., 2013; Labbé et al., 2007). 

Moreover, different measures were used to operationalize subjective stress (e.g., 

Sokhadze, 2007). In the present study, subjective stress levels were assessed with a 

single-item measure. Although this item has been shown to efficiently assess 

subjective stress (Elo et al., 2003; Lesage et al., 2012), a more extensive measuring 

instrument might provide more reliable results (Linnemann et al., 2015). Together, 

these methodological differences may account for the inconclusive results.  

Furthermore, the sample of the current study reported high levels of perceived 

stress within the month prior to the study. This may also partly explain the non-

significant results, as previous studies have suggested that music listening might be 

less effective in reducing stress in the presence of intensive or chronic stress 

(Fancourt et al., 2014; Thoma et al., 2013). 



43 
 

Another possible explanation for the non-significant differences between groups 

might be that sitting in silence, which was used as a control condition in this study, is 

also an effective method for stress reduction. In a study by Burns et al. (2002), sitting 

in silence has been shown to be even more effective in increasing relaxation and 

reducing anxiety than listening to music. Thus, both experimental conditions used in 

this study seem to be potential stress-reducing methods.  

With regard to self-reported mood change following the stressor, no significant 

differences were found between the music and the control condition. Mood improved 

significantly after the intervention in both groups. The lack of superiority of the effects 

of music listening on mood over to those of sitting in silence could be explained by 

the findings of a study by McFerran et al. (2015), who found that listening to music 

was less effective at regulating mood when people felt stressed. The results are, 

however, inconsistent with other previous studies that support the effect of relaxing 

music on mood improvement after acute stress induction (Fallon et al., 2020; Groarke 

& Hogan, 2019; Ilie & Rehana, 2013). One possible explanation for this discrepancy 

between the studies may be the different scales that have been used to measure 

mood. In the present thesis, mood was assessed on a two-dimensional scale ranging 

from bad to good mood. By summarizing the values of the single items to one single 

dimension, information might have been lost. Thus, independent evaluations of the 

individual items may have provided further information. 

Furthermore, the results of the present study only partly support the hypothesis of 

an interrelation between self-report measures of stress and mood and salivary 

cortisol concentration. In accordance with the hypothesis, the degree of change in 

subjective stress level paralleled that of mood, with a highly significant positive 

correlation between mood improvement and subjective stress recovery. That is, the 

greater the participants' subjective stress reduction during the post-stressor recovery 

period was, the greater their mood improvement. However, other than anticipated, 

salivary cortisol levels did not correlate significantly with either subjective measure. 

This finding is inconsistent with previous studies which found positive correlations 

between cortisol and subjective stress (Helsing et al., 2016) as well as negative 

correlations between cortisol and mood (Ilie & Rehana, 2013; McKinney et al., 1997). 

Other studies, on the other hand, found no association between salivary cortisol and 

subjective stress level, therefore suggesting a certain degree of independence 

between these subjective and physiological stress outcomes (Feneberg et al., 2021; 
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Linnemann et al., 2015; Ruiz Gallo et al., 2016). One potential reason that the 

correlations between self-report measures of stress and mood and salivary cortisol 

were not significant in the present study might be the different temporally specific 

patterns of the variables. While subjective measures seem to have a more immediate 

response, stress-induced changes in biological stress measures such as salivary 

cortisol occur with a time delay (Feneberg & Nater, 2020). Although the time delay in 

cortisol response has been taken into account in the present study, it is 

recommended for future studies to examine in more detail the complex and temporal 

dynamics of the individual stress recovery outcomes. 

In addition, the way the recovery values were calculated in the present study may 

have contributed to the non-significant correlations. While all values of the recovery 

period were used for the calculation of the recovery value of salivary cortisol 

concentration, the recovery values of subjective stress and mood were obtained by 

subtracting the post-recovery values from the post-stress values. Although this 

approach is generally reasonable, it may oversimplify the intricate changes that might 

occur during stress recovery and disregard important information. 

 

Limitations and Implications for Future Research 

There are some limitations to the present study that need to be mentioned. First, 

the study sample was relatively homogenous. Generally, the study had very strict 

inclusion and exclusion criteria, which, on the one hand, improves internal validity by 

controlling for a number of potential confounding variables, but on the other hand limits 

the generalizability of the findings beyond this particular population (de la Torre-Luque 

et al., 2017; Peck et al., 2021; Thoma et al., 2013). Therefore, future investigations 

should include a more diverse sample to allow more general conclusions.  

Furthermore, the artificial setting of the present laboratory-based study limits the 

generalizability of the findings to everyday life. Although experimental studies are 

essential for drawing causal inferences about the effects of relaxing music on stress 

and mood, future studies should also assess the role of music listening on stress and 

mood in natural situations to increase ecological validity of the data.  

Another potential point of criticism is that self-selected music, which has been 

examined in this thesis, likely varies among individuals in terms of its musical 
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properties such as tempo, rhythm, or genre, and there might be different conceptions 

about what kind of music is relaxing. Therefore, future studies should control for 

musical properties and possible mediators and compare self-selected to experimenter-

selected music in order to determine the most effective music characteristics for stress 

reduction and mood improvement.  

Another aspect that should be considered is that the study took place during the 

Covid-19 pandemic. It has been shown that the prevalence of mental health problems 

like depression, anxiety, impaired mood and stress in the general population was 

elevated during the COVID-19 pandemic (Hendriksen et al., 2021; Lakhan et al., 2020; 

Mahmud et al., 2022; Xiong et al., 2020), which might have affected the baseline levels 

and results in the present study. Furthermore, due to safety measures related to the 

pandemic, the participants and the experimenter wore a face mask throughout most of 

the experiment. This could also have impacted the participants’ reactions to the 

stressful situation, as they were unable to observe any facial expressions from the 

experimenter. Moreover, it is possible that individuals who volunteered to participate 

in the study despite the lockdown share certain traits, which might have led to a 

selection bias.  

To sum up, future studies should consider the limitations of this study in order to 

help answer more generalizable questions about the interaction between relaxing 

music, stress, and mood.   

 

Conclusion 

In conclusion, the results of this work do not sufficiently support the assumption 

that listening to self-selected relaxing music after stress induction is a successful 

instrument for reducing subjective and physiological stress levels and improving mood. 

As expected, a highly significant positive correlation between mood improvement and 

subjective stress recovery was found. However, other than anticipated, salivary cortisol 

concentration did not correlate significantly with either subjective measure. Future 

studies should therefore address the questions that could not be fully answered in this 

study to provide generalizable findings on the effects of music listening on stress and 

mood and the relationship between subjective and physiological factors. 



46 
 

References 

Adiasto, K., Beckers, D. G., van Hooff, M. L., Roelofs, K., & Geurts, S. A. (2022). Music 

listening and stress recovery in healthy individuals: A systematic review with meta-

analysis of experimental studies. PLoS One, 17(6), e0270031. 

https://doi.org/10.1371/journal.pone.0270031 

American Psychological Association. (2017). Stress in America: Coping with change. 

https://www.apa.org/news/press/releases/stress/2016/coping-with-change.pdf 

Angulo-Perkins, A., Aubé, W., Peretz, I., Barrios, F. A., Armony, J. L., & Concha, L. 

(2014). Music listening engages specific cortical regions within the temporal lobes: 

Differences between musicians and non-musicians. Cortex, 59, 126-137. 

https://doi.org/10.1016/j.cortex.2014.07.013 

Baylan, S., Swann-Price, R., Peryer, G., & Quinn, T. (2016). The effects of music 

listening interventions on cognition and mood post-stroke: A systematic review. 

Expert Review of Neurotherapeutics, 16(11), 1241–1249. 

https://doi.org/10.1080/14737175.2016.1227241 

Bergh, O., & Silverman, M. J. (2018). Effects of music therapy in the form of patient-

preferred live music on mood and pain with patients on a solid organ transplant 

unit: A randomized pilot study. Music Therapy Perspectives, 36(1), 129–130. 

https://doi.org/10.1093/mtp/mix027 

Bernatzky, G., Presch, M., Anderson, M., & Panksepp, J. (2011). Emotional 

foundations of music as a non-pharmacological pain management tool in modern 

medicine. Neuroscience & Biobehavioral Reviews, 35(9), 1989–1999. 

https://doi.org/10.1016/j.neubiorev.2011.06.005 

Blood, A. J., & Zatorre, R. J. (2001). Intensely pleasurable responses to music 

correlate with activity in brain regions implicated in reward and emotion. 

Proceedings of the National Academy of Sciences, 98(20), 11818–11823. 

https://doi.org/10.1073/pnas.191355898 

Borkenau, P., & Ostendorf, F. (1993). NEO-Fünf-Faktoren-Inventar (NEO-FFI) nach 

Costa und McCrae: Handanweisung. Hogrefe. 

https://www.apa.org/news/press/releases/stress/2016/coping-with-change.pdf
https://doi.org/10.1073/pnas.191355898


47 
 

Bradt, J., Dileo, C., & Shim, M. (2013). Music interventions for preoperative anxiety. 

Cochrane Database of Systematic Reviews, 6, CD006908. 

https://doi.org/10.1002/14651858.cd006908.pub2 

Burns, J. L., Labbé, E., Arke, B., Capeless, K., Cooksey, B., Steadman, A., & 

Gonzales, C. (2002). The effects of different types of music on perceived and 

physiological measures of stress. Journal of Music Therapy, 39(2), 101–116. 

https://doi.org/10.1093/jmt/39.2.101 

Campbell, E. A., Berezina, E., & Gill, C. M. H. D. (2020). The effects of music 

induction on mood and affect in an Asian context. Psychology of Music, 49(5), 

1132–1144. https://doi.org/10.1177/0305735620928578 

Cannon, W. B. (1929). Organization for physiological homeostasis. Physiological 

Reviews, 9(3), 399–431. https://doi.org/10.1152/physrev.1929.9.3.399 

Chanda, M. L., & Levitin, D. J. (2013). The neurochemistry of music. Trends in 

Cognitive Sciences, 17(4), 179–193. https://doi.org/10.1016/j.tics.2013.02.007 

Chrousos, G. P. (2009). Stress and disorders of the stress system. Nature Reviews 

Endocrinology, 5(7), 374–381. https://doi.org/10.1038/nrendo.2009.106 

DeMarco, J., Alexander, J. L., Nehrenz, G., & Gallagher, L. (2012). The benefit of 

music for the reduction of stress and anxiety in patients undergoing elective 

cosmetic surgery. Music and Medicine, 4(1), 44-48. 

https://doi.org/10.47513/mmd.v4i1.389 

de Kloet, E. R., Joëls, M., & Holsboer, F. (2005). Stress and the brain: From 

adaptation to disease. Nature Reviews Neuroscience, 6(6), 463-475. 

https://doi.org/10.1038/nrn1683 

de la Torre-Luque, A., Díaz-Piedra, C., & Buela-Casal, G. (2017). Effects of preferred 

relaxing music after acute stress exposure: A randomized controlled trial. 

Psychology of Music, 45(6), 795–813. 

https://doi.org/10.1177/0305735617689953 

de Witte, M., Pinho, A. D. S., Stams, G. J., Moonen, X., Bos, A. E., & van Hooren, S. 

(2022). Music therapy for stress reduction: A systematic review and meta-

https://doi.org/10.1002/14651858.cd006908.pub2
https://doi.org/10.1038/nrendo.2009.106
https://doi.org/10.1177/0305735617689953


48 
 

analysis. Health Psychology Review, 16(1), 134–159. 

https://doi.org/10.1080/17437199.2020.1846580 

de Witte, M., Spruit, A., van Hooren, S., Moonen, X., & Stams, G. J. (2020). Effects of 

music interventions on stress-related outcomes: A systematic review and two 

meta-analyses. Health Psychology Review, 14(2), 294–324. 

https://doi.org/10.1080/17437199.2019.1627897 

Dickerson, S. S., & Kemeny, M. E. (2004). Acute stressors and cortisol responses: A 

theoretical integration and synthesis of laboratory research. Psychological 

Bulletin, 130(3), 355–391. https://doi.org/10.1037/0033-2909.130.3.355 

Dingle, G. A., Sharman, L. S., Bauer, Z., Beckman, E., Broughton, M., Bunzli, E., 

Davidson, R., Draper, G., Fairley, S., Farrell, C., Flynn, L. M., Gomersall, S., 

Hong, M., Larwood, J., Lee, C., Lee, J., Nitschinsk, L., Peluso, N., Reedman, S. 

E., . . . Wright, O. R. L. (2021). How do music activities affect health and well-

being? A scoping review of studies examining psychosocial mechanisms. 

Frontiers in Psychology, 12, 1-12. https://doi.org/10.3389/fpsyg.2021.713818 

Edwards, S., Clow, A., Evans, P., & Hucklebridge, F. (2001). Exploration of the 

awakening cortisol response in relation to diurnal cortisol secretory activity. Life 

Sciences, 68(18), 2093–2103. https://doi.org/10.1016/s0024-3205(01)00996-1 

Elo, A. L., Leppänen, A., & Jahkola, A. (2003). Validity of a single-item measure of 

stress symptoms. Scandinavian Journal of Work, Environment & Health, 29(6), 

444–451. https://doi.org/10.5271/sjweh.752 

Fallon, V. T., Rubenstein, S., Warfield, R., Ennerfelt, H., Hearn, B., & Leaver, E. 

(2020). Stress reduction from a musical intervention. Psychomusicology: Music, 

Mind, and Brain, 30(1), 20–27. https://doi.org/10.1037/pmu0000246 

Fancourt, D., Ockelford, A., & Belai, A. (2014). The psychoneuroimmunological 

effects of music: A systematic review and a new model. Brain, Behavior, and 

Immunity, 36, 15–26. https://doi.org/10.1016/j.bbi.2013.10.014 

Fekedulegn, D. B., Andrew, M. E., Burchfiel, C. M., Violanti, J. M., Hartley, T. A., 

Charles, L. E., & Miller, D. B. (2007). Area under the curve and other summary 

https://doi.org/10.1080/17437199.2020.1846580
https://doi.org/10.1080/17437199.2019.1627897
https://doi.org/10.3389/fpsyg.2021.713818


49 
 

indicators of repeated waking cortisol measurements. Psychosomatic Medicine, 

69(7), 651–659. https://doi.org/10.1097/psy.0b013e31814c405c 

Feneberg, A. C., Mewes, R., Doerr, J. M., & Nater, U. M. (2021). The effects of music 

listening on somatic symptoms and stress markers in the everyday life of 

women with somatic complaints and depression. Scientific Reports, 11(1), 1-

12. https://doi.org/10.1038/s41598-021-03374-w 

Feneberg, A., & Nater, U. M. (2020). Stressforschung. In U. T. Egle, C. Heim, B. 

Strauß, & R. V. Känel (Eds.), Psychosomatik - neurobiologisch fundiert und 

evidenzbasiert: Ein Lehr- und Handbuch (1st ed., pp. 155-170). Kohlhammer. 

Finn, S., & Fancourt, D. (2018). The biological impact of listening to music in clinical 

and nonclinical settings: A systematic review. Progress in Brain Research, 237, 

173-200. https://doi.org/10.1016/bs.pbr.2018.03.007 

Fu, V. X., Oomens, P., Sneiders, D., van den Berg, S. A., Feelders, R. A., Wijnhoven, 

B. P., & Jeekel, J. (2019). The effect of perioperative music on the stress 

response to surgery: A meta-analysis. Journal of Surgical Research, 244, 444–

455. https://doi.org/10.1016/j.jss.2019.06.052 

Gaab, J. (2009). PASA - Primary Appraisal Secondary Appraisal: A questionnaire for 

the assessment of cognitive appraisals of situations. Verhaltenstherapie, 19(2), 

114-115. https://doi.org./10.1159/000223610 

Garrido, S. (2014). A systematic review of the studies measuring mood and emotion 

in response to music. Psychomusicology: Music, Mind, and Brain, 24(4), 316–

327. https://doi.org/10.1037/pmu0000072 

Garrido, S., Davidson, J., & Odell-Miller, H. (2013). Music and mood regulation: A 

historical enquiry into individual differences and musical prescriptions through the 

ages. Australian Journal of Music Therapy, 24, 89-112. 

https://search.informit.org/doi/10.3316/informit.878379453632021 

Garrido, S., & Schubert, E. (2015). Moody melodies: Do they cheer us up? A study of 

the effect of sad music on mood. Psychology of Music, 43(2), 244–261. 

https://doi.org/10.1177/0305735613501938 

https://doi.org/10.1097/psy.0b013e31814c405c
https://ucris.univie.ac.at/portal/de/persons/urs-markus-nater(dd35b2ea-9659-4027-921d-0b752641ba56).html
https://ucris.univie.ac.at/portal/de/publications/stressforschung(99661ff5-2bc6-40c6-8c81-b7026b536693).html
https://doi.org/10.1016/bs.pbr.2018.03.007
https://doi.org/10.1016/j.jss.2019.06.052
https://doi.org./10.1159/000223610
https://search.informit.org/doi/10.3316/informit.878379453632021
https://doi.org/10.1177/0305735613501938


50 
 

Gerra, G., Zaimovic, A., Franchini, D., Palladino, M., Giucastro, G., Reali, N., Maestri, 

D., Caccavari, R., Delsignore, R., & Brambilla, F. (1998). Neuroendocrine 

responses of healthy volunteers to `techno-music’: Relationships with personality 

traits and emotional state. International Journal of Psychophysiology, 28(1), 99–

111. https://doi.org/10.1016/s0167-8760(97)00071-8 

Gerstgrasser, S., Vigl, J., & Zentner, M. (2022). The role of listener features in 

musical emotion induction: The contributions of musical expertise, personality 

dispositions, and mood state. Psychology of Aesthetics, Creativity, and the Arts. 

Advance online publication. https://doi.org/10.1037/aca0000468 

Gillen, E., Biley, F., & Allen, D. (2008). Effects of music listening on adult patients' 

pre‐procedural state anxiety in hospital. International Journal of Evidence‐Based 

Healthcare, 6(1), 24-49. https://doi.org/10.1111/j.1744-1609.2007.00097.x 

Groarke, J. M., & Hogan, M. J. (2019). Listening to self-chosen music regulates 

induced negative affect for both younger and older adults. PLoS ONE, 14(6), 

e0218017. https://doi.org/10.1371/journal.pone.0218017 

Groarke, J. M., Groarke, A., Hogan, M. J., Costello, L., & Lynch, D. (2020). Does 

listening to music regulate negative affect in a stressful situation? Examining the 

effects of self‐selected and researcher‐selected music using both silent and 

active controls. Applied Psychology: Health and Well-Being, 12(2), 288–311. 

https://doi.org/10.1111/aphw.12185 

Harney, C., Johnson, J., Bailes, F., & Havelka, J. (2022). Is music listening an 

effective intervention for reducing anxiety? A systematic review and meta-

analysis of controlled studies. Musicae Scientiae, 1-21. 

https://doi.org/10.1177/10298649211046979 

Helsing, M., Västfjäll, D., Bjälkebring, P., Juslin, P., & Hartig, T. (2016). An 

experimental field study of the effects of listening to self-selected music on 

emotions, stress, and cortisol levels. Music and Medicine, 8(4), 187-198. 

https://doi.org/10.47513/mmd.v8i4.442 

Hendriksen, P. A., Garssen, J., Bijlsma, E. Y., Engels, F., Bruce, G., & Verster, J. C. 

(2021). COVID-19 lockdown-related changes in mood, health and academic 

https://doi.org/10.1016/s0167-8760(97)00071-8
https://doi.org/10.1111/j.1744-1609.2007.00097.x
https://doi.org/10.1177/10298649211046979
https://doi.org/10.47513/mmd.v8i4.442


51 
 

functioning. European Journal of Investigation in Health, Psychology and 

Education, 11(4), 1440–1461. https://doi.org/10.3390/ejihpe11040103 

Hennessy, S., Sachs, M., Kaplan, J., & Habibi, A. (2021). Music and mood regulation 

during the early stages of the COVID-19 pandemic. PLoS One, 16(10), 

e0258027. https://doi.org/10.1371/journal.pone.0258027 

Hinz, A., Daig, I., Petrowski, K., & Brähler, E. (2012). Mood in the German 

population: Norms of the Multidimensional Mood Questionnaire 

MDBF. Psychotherapie, Psychosomatik, medizinische Psychologie, 62(2), 52-57. 

https://doi.org/10.1055/s-0031-1297960 

Hu, X. (2010). Music and Mood: Where Theory and Reality Meet. Proceedings of 

iConference,1-8. http://hdl.handle.net/2142/14956. 

Ilie, G., & Rehana, R. (2013). Effects of individual music playing and music listening 

on acute stress recovery. Canadian Journal of Music Therapy, 19(1), 23-46. 

Innes, K. E., Selfe, T. K., Khalsa, D. S., & Kandati, S. (2016). Effects of meditation 

versus music listening on perceived stress, mood, sleep, and quality of life in 

adults with early memory loss: A pilot randomized controlled trial. Journal of 

Alzheimer’s Disease, 52(4), 1277–1298. https://doi.org/10.3233/jad-151106 

Jackson-Koku, G. (2016). Beck Depression Inventory. Occupational Medicine, 66(2), 

174–175. https://doi.org/10.1093/occmed/kqv087 

Jiang, J., Rickson, D., & Jiang, C. (2016). The mechanism of music for reducing 

psychological stress: Music preference as a mediator. The Arts in 

Psychotherapy, 48, 62–68. https://doi.org/10.1016/j.aip.2016.02.002 

Jiang, J., Zhou, L., Rickson, D., & Jiang, C. (2013). The effects of sedative and 

stimulative music on stress reduction depend on music preference. The Arts in 

Psychotherapy, 40(2), 201–205. https://doi.org/10.1016/j.aip.2013.02.002 

Juslin, P. N., Liljeström, S., Laukka, P., Västfjäll, D., & Lundqvist, L. O. (2011). 

Emotional reactions to music in a nationally representative sample of Swedish 

adults. Musicae Scientiae, 15(2), 174–207. 

https://doi.org/10.1177/1029864911401169 

https://doi.org/10.3390/ejihpe11040103
https://doi.org/10.1371/journal.pone.0258027
https://doi.org/10.1055/s-0031-1297960
https://doi.org/10.1016/j.aip.2013.02.002
https://doi.org/10.1177/1029864911401169


52 
 

Juslin, P. N., Liljeström, S., Västfjäll, D., & Lundqvist, L.-O. (2010). How does music 

evoke emotions? Exploring the underlying mechanisms. In P. N. Juslin & J. A. 

Sloboda (Eds.), Handbook of music and emotion: Theory, research, 

applications (pp. 605–642). Oxford University Press. 

Juslin, P. N., Liljeström, S., Västfjäll, D., Barradas, G., & Silva, A. (2008). An 

experience sampling study of emotional reactions to music: Listener, music, and 

situation. Emotion, 8(5), 668–683. https://doi.org/10.1037/a0013505 

Juslin, P. N., & Västfjäll, D. (2008). Emotional responses to music: The need to 

consider underlying mechanisms. Behavioral and Brain Sciences, 31(6), 751. 

https://doi.org/10.1017/s0140525x08006079 

Kantor-Martynuska, J., & Horabik, J. (2015). Granularity of emotional responses to 

music: The effect of musical expertise. Psychology of Aesthetics, Creativity, and 

the Arts, 9(3), 235–247. https://doi.org/10.1037/a0039107 

Khalfa, S., Bella, S. D., Roy, M., Peretz, I., & Lupien, S. J. (2003). Effects of relaxing 

music on salivary cortisol level after psychological stress. Annals of the New York 

Academy of Sciences, 999(1), 374–376. https://doi.org/10.1196/annals.1284.045 

Khan, S. H., Kitsis, M., Golovyan, D., Wang, S., Chlan, L. L., Boustani, M., & Khan, 

B. A. (2018). Effects of music intervention on inflammatory markers in critically ill 

and post-operative patients: A systematic review of the literature. Heart & Lung, 

47(5), 489–496. https://doi.org/10.1016/j.hrtlng.2018.05.015 

Kirschbaum, C., & Hellhammer, D. H. (1994). Salivary cortisol in 

psychoneuroendocrine research: Recent developments and applications. 

Psychoneuroendocrinology, 19(4), 313–333. https://doi.org/10.1016/0306-

4530(94)90013-2 

Kirschbaum, C., Kudielka, B. M., Gaab, J., Schommer, N. C., & Hellhammer, D. H. 

(1999). Impact of gender, menstrual cycle phase, and oral contraceptives on the 

activity of the hypothalamus-pituitary-adrenal axis. Psychosomatic Medicine, 

61(2), 154–162. https://doi.org/10.1097/00006842-199903000-00006 

https://doi.org/10.1017/s0140525x08006079
https://psycnet.apa.org/doi/10.1037/a0039107
https://doi.org/10.1016/j.hrtlng.2018.05.015


53 
 

Kirschbaum, C., Pirke, K. M., & Hellhammer, D. H. (1993). The ‘Trier Social Stress 

Test’ – A tool for investigating psychobiological stress responses in a laboratory 

setting. Neuropsychobiology, 28(1–2), 76–81. https://doi.org/10.1159/000119004 

Klein, E. M., Brähler, E., Dreier, M., Reinecke, L., Müller, K. W., Schmutzer, G., 

Wölfling, K., & Beutel, M. E. (2016). The German version of the Perceived Stress 

Scale – Psychometric characteristics in a representative German community 

sample. BMC Psychiatry, 16(1), 1-10. https://doi.org/10.1186/s12888-016-0875-9 

Knight, W. E. J., & Rickard, N. S. (2001). Relaxing music prevents stress-induced 

increases in subjective anxiety, systolic blood pressure, and heart rate in healthy 

males and females. Journal of Music Therapy, 38(4), 254–272. 

https://doi.org/10.1093/jmt/38.4.254 

Knoll, N., Rieckmann, N., & Schwarzer, R. (2005). Coping as a mediator between 

personality and stress outcomes: A longitudinal study with cataract surgery 

patients. European Journal of Personality, 19(3), 229–247. 

https://doi.org/10.1002/per.546 

Koelsch, S. (2020). A coordinate-based meta-analysis of music-evoked emotions. 

NeuroImage, 223, Article 117350. 

https://doi.org/10.1016/j.neuroimage.2020.117350 

Koelsch, S. (2014). Brain correlates of music-evoked emotions. Nature Reviews 

Neuroscience, 15(3), 170–180. https://doi.org/10.1038/nrn3666 

Koelsch, S., Boehlig, A., Hohenadel, M., Nitsche, I., Bauer, K., & Sack, U. (2016). 

The impact of acute stress on hormones and cytokines and how their recovery is 

affected by music-evoked positive mood. Scientific Reports, 6(1), 1-11. 

https://doi.org/10.1038/srep23008 

Koelsch, S., Fritz, T., V. Cramon, D. Y., Müller, K., & Friederici, A. D. (2006). 

Investigating emotion with music: An fMRI study. Human Brain Mapping, 27(3), 

239–250. https://doi.org/10.1002/hbm.20180 

Koelsch, S., Fuermetz, J., Sack, U., Bauer, K., Hohenadel, M., Wiegel, M., Kaisers, 

U. X., & Heinke, W. (2011). Effects of music listening on cortisol levels and 

https://doi.org/10.1186/s12888-016-0875-9
https://doi.org/10.1093/jmt/38.4.254
https://doi.org/10.1016/j.neuroimage.2020.117350
https://doi.org/10.1038/srep23008


54 
 

propofol consumption during spinal anesthesia. Frontiers in Psychology, 2, 1-9. 

https://doi.org/10.3389/fpsyg.2011.00058 

Koelsch, S., & Siebel, W. A. (2005). Towards a neural basis of music perception. 

Trends in Cognitive Sciences, 9(12), 578–584. 

https://doi.org/10.1016/j.tics.2005.10.001 

Kreutz, G., Murcia, C.Q., & Bongard, S. (2012). Psychoneuroendocrine research on 

music and health: An overview. In R.A.R. MacDonald, G. Kreutz, & L. Mitchell 

(Eds.), Music, Health & Wellbeing (pp. 457-476). Oxford University Press. 

Kudielka, B. M., Hellhammer, D. H., & Kirschbaum, C. (2007). Ten years of research 

with the Trier Social Stress Test - Revisited. In E. Harmon-Jones, & P. 

Winkielman (Eds.), Social Neuroscience: Integrating Biological and Psychological 

Explanations of Social Behavior (pp. 56–83). The Guilford Press. 

Labbé, E., Schmidt, N., Babin, J., & Pharr, M. (2007). Coping with stress: The 

effectiveness of different types of music. Applied Psychophysiology and 

Biofeedback, 32(3–4), 163–168. https://doi.org/10.1007/s10484-007-9043-9 

Lakhan, R., Agrawal, A., & Sharma, M. (2020). Prevalence of depression, anxiety, 

and stress during COVID-19 pandemic. Journal of Neurosciences in Rural 

Practice, 11(04), 519–525. https://doi.org/10.1055/s-0040-1716442 

Lazarus, R. S., & Folkman, S. (1984). Stress, Appraisal, and Coping (1st ed.). Springer 

Publishing Company. 

Leardi, S., Pietroletti, R., Angeloni, G., Necozione, S., Ranalletta, G., & del Gusto, B. 

(2007). Randomized clinical trial examining the effect of music therapy in stress 

response to day surgery. British Journal of Surgery, 94(8), 943–947. 

https://doi.org/10.1002/bjs.5914 

LeDoux, J. E. (2000). Emotion circuits in the brain. Annual Review of Neuroscience, 

23(1), 155–184. https://doi.org/10.1146/annurev.neuro.23.1.155 

Lesage, F. X., Berjot, S., & Deschamps, F. (2012). Clinical stress assessment using 

a visual analogue scale. Occupational Medicine, 62(8), 600–605. 

https://doi.org/10.1093/occmed/kqs140 

https://doi.org/10.3389/fpsyg.2011.00058


55 
 

Lesiuk, T. (2010). The effect of preferred music on mood and performance in a high-

cognitive demand occupation. Journal of Music Therapy, 47(2), 137–154. 

https://doi.org/10.1093/jmt/47.2.137 

Linnemann, A., Ditzen, B., Strahler, J., Doerr, J. M., & Nater, U. M. (2015). Music 

listening as a means of stress reduction in daily life. Psychoneuroendocrinology, 

60, 82–90. https://doi.org/10.1016/j.psyneuen.2015.06.008 

Linnemann, A., Strahler, J., & Nater, U. M. (2016). The stress-reducing effect of 

music listening varies depending on the social context. 

Psychoneuroendocrinology, 72, 97–105. 

https://doi.org/10.1016/j.psyneuen.2016.06.003 

Linnemann, A., Wenzel, M., Grammes, J., Kubiak, T., & Nater, U. M. (2018). Music 

listening and stress in daily Life—a matter of timing. International Journal of 

Behavioral Medicine, 25(2), 223–230. https://doi.org/10.1007/s12529-017-9697-5 

Löwe, B., Spitzer, R. L., Zipfel, S., & Herzog, W. (2002). PHQ-D: 

Gesundheitsfragebogen für Patienten; Manual Komplettversion und Kurzform. 

Pfizer GmbH. 

Lupien, S. J., McEwen, B. S., Gunnar, M. R., & Heim, C. (2009). Effects of stress 

throughout the lifespan on the brain, behaviour and cognition. Nature Reviews 

Neuroscience, 10(6), 434–445. https://doi.org/10.1038/nrn2639 

Lynar, E., Cvejic, E., Schubert, E., & Vollmer-Conna, U. (2017). The joy of heartfelt 

music: An examination of emotional and physiological responses. International 

Journal of Psychophysiology, 120, 118–125. 

https://doi.org/10.1016/j.ijpsycho.2017.07.012 

Maercker, A., & Bromberger, F. (2005). Checklisten und Fragebogen zur Erfassung 

traumatischer Ereignisse in deutscher Sprache. Trierer Psychologische Berichte, 

32(2), 1-40.  

Mahmud, S., Mohsin, M., Dewan, M. N., & Muyeed, A. (2022). The global prevalence 

of depression, anxiety, stress, and insomnia among general population during 

COVID-19 pandemic: A systematic review and meta-analysis. Trends in 

Psychology, 1-28. https://doi.org/10.1007/s43076-021-00116-9 

https://doi.org/10.1038/nrn2639


56 
 

Mason, J. W. (1968). A review of psychoendocrine research on the pituitary-adrenal 

cortical system. Psychosomatic Medicine, 30(5), 576–607. 

https://doi.org/10.1097/00006842-196809000-00020 

McEwen, B. S. (1998). Protective and damaging effects of stress mediators. New 

England Journal of Medicine, 338(3), 171–179. 

https://doi.org/10.1056/nejm199801153380307 

McEwen, B. S. (2008). Central effects of stress hormones in health and disease: 

Understanding the protective and damaging effects of stress and stress 

mediators. European Journal of Pharmacology, 583(2–3), 174–185. 

https://doi.org/10.1016/j.ejphar.2007.11.071 

McFerran, K. S., Garrido, S., O’Grady, L., Grocke, D., & Sawyer, S. M. (2015). 

Examining the relationship between self-reported mood management and music 

preferences of Australian teenagers. Nordic Journal of Music Therapy, 24(3), 

187–203. https://doi.org/10.1080/08098131.2014.908942 

McKinney, C. H., Antoni, M. H., Kumar, M., Tims, F. C., & McCabe, P. M. (1997). 

Effects of guided imagery and music (GIM) therapy on mood and cortisol in 

healthy adults. Health Psychology, 16(4), 390–400. 

https://doi.org/10.1037/0278-6133.16.4.390 

Menon, V., & Levitin, D.J. (2005). The rewards of music listening: Response and 

physiological connectivity of the mesolimbic system. NeuroImage, 28(1), 175–

184. https://doi.org/10.1016/j.neuroimage.2005.05.053 

Miranda, D. (2020). The emotional bond between neuroticism and 

music. Psychomusicology: Music, Mind, and Brain, 30(2), 53-63. 

https://doi.org/10.1037/pmu0000250 

Moore, K. S. (2013). A systematic review on the neural effects of music on emotion 

regulation: Implications for music therapy practice. Journal of Music Therapy, 

50(3), 198–242. https://doi.org/10.1093/jmt/50.3.198 

Murrock, C. J. (2005). Music and mood. In A. V. Clark (Ed.), Psychology of moods (pp. 

141-155). Nova Science Publishers Inc. 

https://doi.org/10.1097/00006842-196809000-00020
https://doi.org/10.1016/j.ejphar.2007.11.071
https://doi.org/10.1080/08098131.2014.908942
https://doi.org/10.1016/j.neuroimage.2005.05.053
https://doi.org/10.1037/pmu0000250
https://doi.org/10.1093/jmt/50.3.198


57 
 

Murrock, C. J., & Higgins, P. A. (2009). The theory of music, mood and movement to 

improve health outcomes. Journal of Advanced Nursing, 65(10), 2249–2257. 

https://doi.org/10.1111/j.1365-2648.2009.05108.x 

Nater, U. M., Abbruzzese, E., Krebs, M., & Ehlert, U. (2006). Sex differences in 

emotional and psychophysiological responses to musical stimuli. International 

Journal of Psychophysiology, 62(2), 300–308. 

https://doi.org/10.1016/j.ijpsycho.2006.05.011 

Nater, U., Ditzen, B., & Ehlert, U. (2011). Stressabhängige körperliche Beschwerden. 

In HU. Wittchen, J. Hoyer (Eds.), Klinische Psychologie & Psychotherapie (2nd 

ed., pp. 1039-1052). Springer. https://doi.org/10.1007/978-3-642-13018-2_48 

Nater, U. M., Krebs, M. & Ehlert, U. (2005). Sensation seeking, music preference, 

and psychophysiological reactivity to music. Musicae Scientiae, 9(2), 239–254. 

https://doi.org/10.1177/102986490500900205 

Nater, U. M., Rohleder, N., Schlotz, W., Ehlert, U., & Kirschbaum, C. (2007). 

Determinants of the diurnal course of salivary alpha-amylase. 

Psychoneuroendocrinology, 32(4), 392–401. 

https://doi.org/10.1016/j.psyneuen.2007.02.007 

Nilsson, U. (2008). The anxiety- and pain-reducing effects of music interventions: A 

systematic review. AORN Journal, 87(4), 780–807. 

https://doi.org/10.1016/j.aorn.2007.09.013 

Ooishi, Y., Mukai, H., Watanabe, K., Kawato, S., & Kashino, M. (2017). Increase in 

salivary oxytocin and decrease in salivary cortisol after listening to relaxing slow-

tempo and exciting fast-tempo music. PLoS One, 12(12), e0189075. 

https://doi.org/10.1371/journal.pone.0189075 

Panteleeva, Y., Ceschi, G., Glowinski, D., Courvoisier, D. S., & Grandjean, D. (2018). 

Music for anxiety? Meta-analysis of anxiety reduction in non-clinical samples. 

Psychology of Music, 46(4), 473–487. 

https://doi.org/10.1177/0305735617712424 

https://doi.org/10.1016/j.ijpsycho.2006.05.011
https://doi.org/10.1177/0305735617712424


58 
 

Peck, K., Totosy De Zepetnek, J., & Fiocco, A. J. (2021). Music listening does not 

inoculate the stress response in young and older adults. International Journal of 

Stress Management, 28(2), 154–164. https://doi.org/10.1037/str0000217 

Pelletier, C. L. (2004). The effect of music on decreasing arousal due to stress: A 

meta-analysis. Journal of Music Therapy, 41(3), 192–214. 

https://doi.org/10.1093/jmt/41.3.192 

Pittman, S., & Kridli, S. (2011). Music intervention and preoperative anxiety: An 

integrative review. International Nursing Review, 58(2), 157–163. 

https://doi.org/10.1111/j.1466-7657.2011.00888.x 

Pruessner, J. C., Kirschbaum, C., Meinlschmid, G., & Hellhammer, D. H. (2003). Two 

formulas for computation of the area under the curve represent measures of total 

hormone concentration versus time-dependent change. 

Psychoneuroendocrinology, 28(7), 916–931. https://doi.org/10.1016/s0306-

4530(02)00108-7 

Radstaak, M., Geurts, S. A., Brosschot, J. F., & Kompier, M. A. (2014). Music and 

psychophysiological recovery from stress. Psychosomatic Medicine, 76(7), 529-

537. https://doi.org/10.1097/psy.0000000000000094 

Raglio, A., Attardo, L., Gontero, G., Rollino, S., Groppo, E., & Granieri, E. (2015). 

Effects of music and music therapy on mood in neurological patients. World 

Journal of Psychiatry, 5(1), 68. https://doi.org/10.5498/wjp.v5.i1.68 

Randall, W. M., & Rickard, N. S. (2017). Reasons for personal music listening: A 

mobile experience sampling study of emotional outcomes. Psychology of Music, 

45(4), 479–495. https://doi.org/10.1177/0305735616666939 

Ruiz Gallo, W., Rodríguez-Angarita, S., Prado-Rivera, M. A., & Cárdenas-Poveda, D. 

(2016). La escucha de música antes del TSST regula los niveles de cortisol en 

saliva independiente de la preferencia musical. Universitas Psychologica, 15(5). 

https://doi.org/10.11144/javeriana.upsy15-5.emrn 

Russell, G., & Lightman, S. (2019). The human stress response. Nature Reviews 

Endocrinology, 15(9), 525-534. https://doi.org/10.1038/s41574-019-0228-0 

https://doi.org/10.1093/jmt/41.3.192
https://doi.org/10.1111/j.1466-7657.2011.00888.x
https://doi.org/10.1016/s0306-4530(02)00108-7
https://doi.org/10.1016/s0306-4530(02)00108-7
https://doi.org/10.11144/javeriana.upsy15-5.emrn


59 
 

Saarikallio, S., & Erkkilä, J. (2007). The role of music in adolescents’ mood 

regulation. Psychology of Music, 35(1), 88–109. 

https://doi.org/10.1177/0305735607068889 

Sandstrom, G. M., & Russo, F. A. (2010). Music hath charms: The effects of valence 

and arousal on recovery following an acute stressor. Music and Medicine, 2(3), 

137–143. https://doi.org/10.1177/1943862110371486 

Särkämö, T., Tervaniemi, M., Laitinen, S., Forsblom, A., Soinila, S., Mikkonen, M., 

Autti, T., Silvennoinen, H. M., Erkkilä, J., Laine, M., Peretz, I., & Hietanen, M. 

(2008). Music listening enhances cognitive recovery and mood after middle 

cerebral artery stroke. Brain, 131(3), 866–876. 

https://doi.org/10.1093/brain/awn013 

Schäfer, T., & Sedlmeier, P. (2010). What makes us like music? Determinants of 

music preference. Psychology of Aesthetics, Creativity, and the Arts, 4(4), 223–

234. https://doi.org/10.1037/a0018374 

Schäfer, T., Sedlmeier, P., Städtler, C., & Huron, D. (2013). The psychological 

functions of music listening. Frontiers in Psychology, 4, 1-33. 

https://doi.org/10.3389/fpsyg.2013.00511 

Scherer, K. R., & Zentner, M. R. (2001). Emotional effects of music: Production rules. 

In P. N. Juslin & J. A. Sloboda (Eds.), Music and Emotion: Theory and Research, 

(pp. 361–392). Oxford University Press. 

Schlotz, W., Yim, I. S., Zoccola, P. M., Jansen, L., & Schulz, P. (2011). The 

perceived stress reactivity scale: Measurement invariance, stability, and validity 

in three countries. Psychological Assessment, 23(1), 80–94. 

https://doi.org/10.1037/a0021148 

Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and health: 

Psychological, behavioral, and biological determinants. Annual Review of Clinical 

Psychology, 1(1), 607–628. 

https://doi.org/10.1146/annurev.clinpsy.1.102803.144141 

Schulz, P., Schlotz, W., & Becker, P. (2004). Trierer Inventar zum chronischen 

Stress: TICS. Hogrefe 

https://doi.org/10.1177/0305735607068889
https://doi.org/10.1177/1943862110371486
https://doi.apa.org/doi/10.1037/a0018374


60 
 

Schumacher, J., Leppert, K., Gunzelmann, T., Strauß, B., & Brähler, E. (2005). Die 

Resilienzskala – Ein Fragebogen zur Erfassung der psychischen 

Widerstandsfähigkeit als Personmerkmal. Zeitschrift für Klinische Psychologie, 

Psychiatrie und Psychotherapie, 53(1), 16-39. 

Selye, H. (1956). The stress of life. McGraw-Hill. 

Semmer, N. K., & Zapf, D. (2017). Theorien der Stressentstehung und -bewältigung. 

In R. Fuchs & M. Gerber (Eds.), Handbuch Stressregulation und Sport (pp. 23-50). 

Springer. https://doi.org/10.1007/978-3-662-49322-9_1 

Sittler, M. C., Worschech, F., Wilz, G., Fellgiebel, A., & Wuttke-Linnemann, A. (2021). 

Psychobiological mechanisms underlying the health-beneficial effects of music in 

people living with dementia: A systematic review of the literature. Physiology & 

Behavior, 233, 113338. https://doi.org/10.1016/j.physbeh.2021.113338 

Smets, E., Garssen, B., Bonke, B., & de Haes, J. (1995). The Multidimensional 

Fatigue Inventory (MFI) psychometric qualities of an instrument to assess fatigue. 

Journal of Psychosomatic Research, 39(3), 315–325. 

https://doi.org/10.1016/0022-3999(94)00125-o 

Sokhadze, E. M. (2007). Effects of music on the recovery of autonomic and 

electrocortical activity after stress induced by aversive visual stimuli. Applied 

Psychophysiology and Biofeedback, 32(1), 31–50. 

https://doi.org/10.1007/s10484-007-9033-y 

Sonnentag, S., Cheng, B. H., & Parker, S. L. (2022). Recovery from work: Advancing 

the field toward the future. Annual Review of Organizational Psychology and 

Organizational Behavior, 9, 33-60. https://doi.org/10.1146/annurev-orgpsych-

012420-091355 

Stephens, M. A. C., & Wand, G. (2012). Stress and the HPA axis: Role of 

glucocorticoids in alcohol dependence. Alcohol Research: Current Reviews, 34(4), 

468–483.  

Steyer, R., Schwenkmezger, P., Notz, P., & Eid, M. (1994). Testtheoretische 

Analysen des Mehrdimensionalen Befindlichkeitsfragebogen 

(MDBF). Diagnostica, 40(4), 320–328. 

https://doi.org/10.1016/j.physbeh.2021.113338
https://doi.org/10.1007/s10484-007-9033-y


61 
 

Strahler, J., Nater, U. M., & Skoluda, N. (2019). Associations between health 

behaviors and factors on markers of healthy psychological and physiological 

functioning: A daily diary study. Annals of Behavioral Medicine, 54(1), 22–35. 

https://doi.org/10.1093/abm/kaz018 

Stroud, L. R., Salovey, P., & Epel, E. S. (2002). Sex differences in stress responses: 

Social rejection versus achievement stress. Biological Psychiatry, 52(4), 318–

327. https://doi.org/10.1016/s0006-3223(02)01333-1 

Tan, X., Yowler, C. J., Super, D. M., & Fratianne, R. B. (2012). The interplay of 

preference, familiarity and psychophysical properties in defining relaxation music. 

Journal of Music Therapy, 49(2), 150–179. https://doi.org/10.1093/jmt/49.2.150 

Tervaniemi, M., Makkonen, T., & Nie, P. (2021). Psychological and physiological 

signatures of music listening in different listening environments - An exploratory 

study. Brain Sciences, 11(5), 1-10. https://doi.org/10.3390/brainsci11050593 

Thoma, M. V., La Marca, R., Brönnimann, R., Finkel, L., Ehlert, U., & Nater, U. M. 

(2013). The effect of music on the human stress response. PLoS One, 8(8), 

e70156. https://doi.org/10.1371/journal.pone.0070156 

Trappe, H. J. (2010). The effects of music on the cardiovascular system and 

cardiovascular health. Heart, 96(23), 1868–1871. 

https://doi.org/10.1136/hrt.2010.209858 

Trappe, H. J., & Voit, G. (2016). The cardiovascular effect of musical genres. 

Deutsches Ärzteblatt international, 113(20), 347-352. 

https://doi.org/10.3238/arztebl.2016.0347 

Tsigos, C., & Chrousos, G. P. (2002). Hypothalamic–pituitary–adrenal axis, 

neuroendocrine factors and stress. Journal of Psychosomatic Research, 53(4), 

865–871. https://doi.org/10.1016/s0022-3999(02)00429-4 

Uhart, M., Chong, R., Oswald, L., Lin, P., & Wand, G. (2006). Gender differences in 

hypothalamic–pituitary–adrenal (HPA) axis reactivity. Psychoneuroendocrinology, 

31(5), 642–652. https://doi.org/10.1016/j.psyneuen.2006.02.003 

https://doi.org/10.1093/abm/kaz018
https://doi.org/10.3390/brainsci11050593
https://doi.org/10.1016/s0022-3999(02)00429-4


62 
 

van den Tol, A. J., & Edwards, J. (2015). Listening to sad music in adverse situations: 

How music selection strategies relate to self-regulatory goals, listening effects, 

and mood enhancement. Psychology of Music, 43(4), 473–494. 

https://doi.org/10.1177/0305735613517410 

Wong, M. M., Tahir, T., Wong, M. M., Baron, A., & Finnerty, R. (2021). Biomarkers of 

stress in music interventions: A systematic review. Journal of Music Therapy, 

58(3), 241–277. https://doi.org/10.1093/jmt/thab003 

Wuttke-Linnemann, A., Nater, U. M., Ehlert, U., & Ditzen, B. (2019). Sex-specific 

effects of music listening on couples’ stress in everyday life. Scientific Reports, 

9(1), 1-10. https://doi.org/10.1038/s41598-019-40056-0 

Xiong, J., Lipsitz, O., Nasri, F., Lui, L. M., Gill, H., Phan, L., Chen-Li, D., Iacobucci, 

M., Ho, R., Majeed, A., & McIntyre, R. S. (2020). Impact of COVID-19 

pandemic on mental health in the general population: A systematic review. 

Journal of Affective Disorders, 277, 55–64. 

https://doi.org/10.1016/j.jad.2020.08.001 

Yamamoto, M., Naga, S., & Shimizu, J. (2007). Positive musical effects on two types 

of negative stressful conditions. Psychology of Music, 35(2), 249–275. 

https://doi.org/10.1177/0305735607070375 

Yehuda, N. (2011). Music and stress. Journal of Adult Development, 18(2), 85-94. 

https://doi.org/10.1007/s10804-010-9117-4 

Zimmermann, M. B., Diers, K., Strunz, L., Scherbaum, N., & Mette, C. (2019). 

Listening to Mozart improves current mood in adult ADHD – A randomized 

controlled pilot study. Frontiers in Psychology, 10, Article 1104. 

https://doi.org/10.3389/fpsyg.2019.01104 

 

 

 

 

 

https://doi.org/10.1038/s41598-019-40056-0
https://doi.org/10.1177/0305735607070375
https://doi.org/10.3389/fpsyg.2019.01104


63 
 

Table of Figures  

Figure 1. Experimental procedure ............................................................................ 30 

Figure 2. Music preference ...................................................................................... 34 

Figure 3. Course of the subjective stress levels (VAS) ............................................ 35 

Figure 4. Mean subjective stress recovery ............................................................... 36 

Figure 5. Course of salivary cortisol levels ............................................................... 37 

Figure 6. Mean salivary cortisol decrease (AUCi) .................................................... 38 

Figure 7. Course of the mood levels ........................................................................ 39 

Figure 8. Mean mood improvement ......................................................................... 40 

 

 

List of Tables 

Table 1. Psychometric characteristics of the study sample ...................................... 33 

Table 2. Correlation between recovery values of mood, subjective stress, and cortisol

 ................................................................................................................................. 41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



64 
 

List of Appendices 

Appendix A: Recruitment Flyer ............................................................................... 65 

Appendix B: Telephone Interview ........................................................................... 66 

Appendix C: Visual Analogue Scale (VAS) ............................................................. 75 

Appendix D: Mehrdimensionaler Befindlichkeitsfragebogen (MDBF) ...................... 75 

Appendix E: Informed Consent ............................................................................... 76 

Appendix F: Abstract ............................................................................................... 81 

Appendix G: Zusammenfassung ............................................................................. 82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



65 
 

Appendix A: Recruitment Flyer 

 

 



66 
 

Appendix B: Telephone Interview 

 

 

 

 



67 
 

 

 

 

 

 



68 
 

 

 

 

 

 



69 
 

 

 

 

 

 

 



70 
 

 

 

 

 

 



71 
 

 

 

 

 

 



72 
 

 

 

 

 

 

 



73 
 

 

 

 

 

 

 



74 
 

 

 

 

 

 



75 
 

Appendix C: Visual Analogue Scale (VAS) 

 

 

 

 

Appendix D: Mehrdimensionaler Befindlichkeitsfragebogen (MDBF) 

 

 

 

 

 

 

 

 

 



76 
 

Appendix E: Informed Consent 

 



77 
 

 

 



78 
 

 

 



79 
 

 

 



80 
 

 

 



81 
 

Appendix F: Abstract  

 

Abstract 

 

Research suggests that music has beneficial effects on health, which are frequently 

attributed to its ability to reduce stress and improve mood. However, empirical 

research on stress- and mood-regulatory effects of music listening after acute stress 

exposure is scarce and inconsistent. Therefore, the aim of the present paper was to 

expand previous research by investigating the effects of music on subjective stress 

level, biological stress responses, and mood as well as their interrelation to each 

other. In this laboratory-based experimental study, fifty-four healthy female subjects 

underwent a standardized psychosocial stress test and were then randomly allocated 

to one of the following recovery conditions: listening to participant-relaxing music or 

resting in silence. Subjective stress level and mood were measured, and saliva 

samples were taken multiple times throughout the experiment. Results indicated that 

the stressor caused a significant increase in subjective stress level, salivary cortisol 

concentration, and negative mood. Unlike expected, the effects of listening to 

relaxing music on post-stress recovery, when compared to sitting in silence, did not 

differ significantly regarding subjective stress level, salivary cortisol concentration, or 

mood. Self-reports of mood correlated strongly with subjective stress level, whereas 

no significant correlation was found between salivary cortisol concentration and either 

subjective measure. Further experimental research is required to fully understand the 

beneficial effects of relaxing music as well as the relationship between psychological 

and physiological recovery from acute stress.  

 

Key words: cortisol, mood, music listening, stress 
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Appendix G: Zusammenfassung 

 

Zusammenfassung 

 

Zahlreiche Forschungsergebnisse haben gezeigt, dass sich das Musikhören positiv 

auf Stress und Stimmung auswirken kann. Die wenigen Studien, die stress- und 

stimmungsregulierenden Wirkungen des Musikhörens nach akuter Stressbelastung 

in einem kontrolliertem Laborsetting untersuchten, zeigen jedoch widersprüchliche 

Ergebnisse. Ziel der vorliegenden Arbeit war es daher, bisherige 

Forschungserkenntnisse zu diesem Thema zu erweitern, und zwar durch die 

Untersuchung der Auswirkungen von Musik auf das subjektive Stressniveau, die 

biologischen Stressantworten und die Stimmung sowie deren Wechselbeziehung 

zueinander. In dieser experimentellen Laborstudie wurden vierundfünfzig gesunde 

weibliche Probandinnen einem standardisierten psychosozialen Stresstest 

unterzogen und anschließend per Randomisierung einer der folgenden 

Erholungsbedingungen zugeteilt: Hören selbstgewählter entspannender Musik oder 

Erholung in Stille. Das subjektive Stressniveau und die Stimmung wurden im Verlauf 

des Experiments wiederholt gemessen sowie Speichelproben entnommen. Die 

Ergebnisse zeigten, dass der Stresstest zu einem signifikanten Anstieg des 

subjektiven Stresslevels, der Speichelcortisol-Konzentration und negativer Stimmung 

führte. Entgegen den Erwartungen unterschieden sich die Effekte des Hörens 

entspannender Musik auf die Erholung nach akutem Stress hinsichtlich des 

subjektiven Stresslevels, der Speichelcortisol-Konzentration oder der Stimmung nicht 

signifikant von jenen des Sitzens in Stille. Die wahrgenommene Stimmung korrelierte 

stark mit dem subjektivem Stresslevel, wohingegen keine signifikante Korrelation 

zwischen der Speichelcortisol-Konzentration und den beiden subjektiven Maßen 

gefunden wurde. Weitere experimentelle Forschung ist erforderlich, um die positiven 

Auswirkungen von entspannender Musik sowie die Beziehung zwischen 

psychologischer und physiologischer Erholung von akutem Stress vollständig zu 

erklären.  

 

Schlüsselbegriffe: Cortisol, Musikhören, Stimmung, Stress 


