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Abstract
Research identifies considerable prevalence of stress among the college-aged population,
requiring the need of effective coping strategies. The present research experiment investigated
the effect of mindfulness coloring on college-aged students’ blood pressure and heart rate.
College-aged participants from a women’s athletic team and sorority (N = 20) were randomly
assigned to a control or experimental group. Prior to each intervention blood pressure, heart rate,
and STAI scale responses were collected. Following the pre-intervention data collection, each
group was instructed to begin their intervention, mindful coloring or talking amongst themselves
without devices for 10 minutes. Following the intervention participants’ blood pressure, heart
rate, rate of perceived stress, intervention’s effectiveness, and future use of intervention were
collected. Each participant was also classified as either a somatic, cognitive, or cognitive somatic
stressor. There were strong correlations that those who perceived lower stress levels found their
intervention effective and would continue to participate in said intervention. There were no
statistically significant findings that mindful coloring was more effective than the control group.
Given the small sample size, more research should be conducted on the effectiveness of mindful
coloring in relation to the type of stressor a participant is, as this present research was limited by
the number of volunteer participants from each organization.
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Introduction
Stress is an inevitable byproduct of today’s world. Although commonly perceived as bad,
some stress is needed in order to function and be productive in life. When an individual is unable
to cope with the pressures of daily life, it can be overwhelming, introducing the individual to the
adverse effects of stress. Overwhelming amounts of stress can affect an individual in several
ways, impacting their psychological state as well as their physiological system. Adverse health
complications are often strongly associated with high levels of stress. Some common negative
health effects include an increased risk for cardiovascular disease, rise in heart rate and blood
pressure, impaired judgement, the development of anxiety disorders, and increased risk of selfinjury (Vrijkotte et al., 2000; McEwen, 2017; Steinhoff et al., 2020). Stress impacts individuals
for varying lengths of time, from weeks to years if left undiagnosed (Joshi et al., 2016). While
the severity of associated health complications can vary, having effective strategies to manage
stress are vital to manage stress and relieve some of the perceived stress that is being
experienced.
Research has found certain age groups may be at greater risk for experiencing stress than
others. In college-aged individuals, ranging from ages 18-33, over 75% report experiencing
stress (Huberty et al., 2019). The high prevalence of stress in this population is likely due to the
unique stressors that an individual face during this time in their lives. College can introduce a
new-found sense of autonomy, the balancing of academics, personal lives, and extracurricular
activities, as well as making decisions impacting their future (Huberty et al., 2019). College can
be a transitional point in life, where an individual is stripped from known comforts and placed
into a new place, often having little to no support systems, creating a population that is at higher
risk for developing mental health disorders (Huang et al., 2018). Mental health disorders, such as
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anxiety, obsessive-compulsive disorder (OCD), and post-traumatic stress disorder (PTSD) are
common among the college-aged population. The development of these mental health conditions
along with the increased risk of stress may lead to suicide attempts, which is a major concern as
suicide is the second highest cause of death for individuals ranging from 15-24 (Huberty et al.,
2019). Research reports 60.8% of college students experience overwhelming levels of anxiety,
38.2% reported feeling depressed to the point where it was difficult to function, and 10.4%
reported they considered suicide seriously (Huberty et al., 2019). A longitudinal study conducted
by the American College Health Association (ACHA) surveyed college students from 1998 to
2008. From the self-reported survey, researchers report a change in the trend of the prevalence of
stress affecting them. The survey found that stress and mental health conditions continue to
increase among college-aged individuals (Huang et al., 2018).
Stress, while impacting mental health, also affects an individual’s physical health. When
an individual perceives high levels of stress, behavioral changes may result, including poor sleep,
increased risk of alcohol consumption, lack of participation in physical activity, as well as less
nutritious eating habits (Huberty et al., 2019). Another negative health risk that comes with
prolonged exposure to stress includes cardiovascular heart disease (CVD). The development of
CVD can, in part, be attributed to the environment in which an individual consistently finds
themselves. Research indicates that stress within the workplace can increase the development of
CVD by 40-50%, as CVD’s development is largely related to the stress response. Emotional
strains created by stress are triggers to the physiological stress response, as it activates the
mobilization of stored energy in order to respond. The mobilization of energy influences the
heart, adrenal medulla and cortex, as well as the peripheral sympathetic nervous system (Steptoe
& Kivimaki, 2012).
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Some forms of stress may be more manageable or easier to manage with than others,
calling for effective interventions. Interventions for stress fall into a broad spectrum of behaviors
including exercise, communicating with a trusted person, breathing techniques, meditation,
mindfulness exercises, or even participating in crafts, such as coloring, and many of these
interventions can be combined as well (Mantzios et al., 2018; Joshi et al., 2016; Huberty et al.,
2019; Huang et al., 2018). Mindfulness is an all-encompassing strategy that works on helping the
individual be attentive and have self-awareness, all while being nonjudgmental. Other ways of
coping include determining how one appraises their stress, typically through either cognitive
appraisal or somatic appraisal and emotion- and problem-focused strategies. There is a need to
find effective strategies for managing stress and regulating the physiological implications of
stress, especially among the college-aged population where the prevalence of stress is high. The
purpose of this study is to investigate the effects of coloring, as a mindfulness activity, in
reducing the perceived stress of college students.
Review of Literature
Identifying and Categorizing stress
Researchers have classified stress as being either positive or negative. Prior to
categorizing the type of stress being experienced, the definition of a stressor must be identified.
A stressor is a stimulus that disrupts or has the potential to disrupt homeostasis, or one’s state of
equilibrium. When a stressor is identified a potential threat to homeostasis, the body elicits a
stress response called the fight-or-flight response. The physiological fight-or-flight response
allows an individual to experience a burst of energy to handle the perceived dangers, have
motivation to fulfill a task, or confront the stressor, following which the individual returns to
homeostasis (McEwen, 2017; Koolhaas et al., 2011). Classification of stress within research
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disputes the conception that all stress is negative. Some amounts of stress are seen as necessary
to carry out daily tasks. Differentiation between the generalized notion of stress is fundamentally
necessary, as there is a common response when experiencing stress, regardless if it is unpleasant
or harmful (Bienertova-Vasku et al., 2020). Stress is denoted through several classifications that
are divided using duration, impact on the individual, and severity.
Eustress contains the Greek pre-fix eu- meaning good, therefore it can be concluded that
eustress is related to desirable effects. Distress, with the prefix dis- from Latin is translated as
bad. (Bienertova-Vasku et al., 2020). On the hierarchy of stress, the next form of stress is
referred to as tolerable. Tolerable stress is felt when an individual goes through difficult
circumstances, often viewed as cruel. Through these experiences, the individual is typically able
to attribute these hardships optimistically, as an opportunity to learn and be better at regulating
their stress. The distress element of tolerable stress occurs when the individual can feel a sense of
losing control and uneasiness based on the origins of stress. The most damaging or severe
categorization of stress is toxic stress. Toxic stress is characterized by the severity of the
stressor/circumstance, as these tend to be highly maladaptive. Due to the irreparable
socioemotional and physiological effects that toxic stress has on the individual, toxic it can be
further compounded to the individual, as there tends to be a lack of a support system (McEwen,
2017). The symptoms of stress can be long-felt, lasting from weeks, to months, to even years
after the initial stressor (Joshi et al., 2016). Due to the symptoms of stress being significant to the
individual, the determination how the individual interprets a stressor and subsequently responds
is significant in learning how to cope with stress.
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Stress v. Anxiety
Stress and anxiety are typically discussed in combination with each other as they share
similar biological mechanisms. Distinguishing between stress and anxiety is therefore difficult,
as there is an overlap of mechanisms and substrates used by the body when experiencing these
states. Research has concluded that a stress response is an emergency state, where the individual
responds to either a real or perceived stressor and induces a response to deal with the stressor
until an attempt to return to homeostasis. Anxiety occurs when an individual is presented with a
disseminated emotional state that was shaped by a negative situation, with the possibility of harm
typically being uncertain or low. Researchers have classified anxiety even further by determining
that there are two forms of anxiety: state and trait anxiety (Daviu et al., 2019). State anxiety is
viewed as being a healthy and necessary emotional response when presented with an acute
stressor, as it is a means to protect the individual. When anxiety is disproportional to the stressor,
either in duration or intensity, or associated with no threat, it can be determined that this
emotional response is maladaptive, possibly revealing a mental disorder and is characterized as
trait anxiety (Viveros et al., 2005).
State anxiety is identifiable when there is an acute response to a passing threat, in other
words, the threat is temporary in nature rather than long lasting. State anxiety is further
distinguished from trait anxiety by hypervigilance, or the expectation of a danger that can be
initiated by an acute stressor. State anxiety is seen as a survival mechanism, commonly referred
to fight-or-flight response, where its purpose is to help an individual avoid or survive dangerous
situations. When the duration or the presentation of a threat is long-lasting, it can be referred to
as trait anxiety and a part of an individual’s personality (Daviu et al., 2019). Due to the fact that
an individual may be predisposed for anxiety based on their personality. How an individual
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manifests their anxiety is significant to determine how an individual will regard and respond to a
stressor.
Cognitive anxiety along with somatic anxiety are both reactions to a stress, however, the
activation of the physiological stress response are radically different. Cognitive anxiety refers to
when individuals exhibit worry or negative thoughts. Somatic anxiety is observed when an
individual experiences intermittent changes in apparent physiological activation, including the
perception of change. Typically, those who respond to stress cognitively, respond by thinking or
worrying, but may not have the physiological activation of the stress response to the same degree
when compared to those that regulate stressors somatically (Weinberg & Gould, 2019).
Effects of stress due to an overstimulated stress response
The physiological stress system is employed in response to stress. The stress system
originates in the central and peripheral nervous system. The primary factors of the stress system
include numerous hormones; including corticotropin-releasing hormone (CRH),
proopiomelanocoirtin-derived peptides a-melanocyte-stimulating hormone, b-endorphin, as well
as arginine vasopressin, glucocorticoids, and norepinephrine and epinephrine, otherwise known
as catecholamines (Charmandari et al., 2005). When the body responds appropriately to stress it
is seen as the body protecting itself, maintaining well-being, motivation, performance, as well as
helping to assure positive interactions socially. When the body is unable to respond in an
appropriate way, adverse health effects may result, including impairment of development and
growth. Adverse responses to stress can negatively affect the endocrine, autoimmune, metabolic
systems, and lead to the development of psychiatric disorders. These disorders can range in
severity, however, the disparity in severity is attributed to the individual’s genetic make-up,
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environmental conditions, as well as the time during which the stressor is experienced—the
period in life (Charmandari et al., 2005).
Chronic stress is determined by the duration of experiencing stress. Typically, the stress
response is not stimulated for long periods of time, as the response is kept individual during
acute situations of stress. When an individual’s stress is no longer in the stressful situation but
still experiencing a stress response it is defined as chronic stress; leading to disorders that cause
higher concentrations of hormones CRH and glucocorticoids. Chronic stress may contribute to
the development of CVD and coronary heart disease (CHD), while interrupting temperature
regulation, appetite, and behavioral changes such as sleeping routines (Charmandari et al., 2005;
Steptoe & Kivimaki, 2012). Chronic stress is associated with higher prevalence within particular
environments such as work or school. When chronic stress is experienced at work, the incidence
of CHD increased by 40-50% (Steptoe & Kivimaki, 2012). Experiencing stress is observed to
increase an individual’s core temperature, as well as cause appetite changes due to the
deregulation of the hypothalamus, the region of the brain responsible for appetite and satiety
(fullness). Stress also tends to generate high levels of CRH within the brain, which is strongly
associated with developing anorexia nervosa, a disorder with physical and psychological
implications (Charmandari et al., 2005). Long-term impacts of prolonged stress are far reaching
and impact multiple systems within the body.
Suppression of hormone secretion is seen when a stressor elicits the stress response. The
detrimental impacts of suppressing vital hormones within the body when dealing with chronic
stress can be seen when growth hormone (GH) is inhibited by chronic stress. The impact of
inhibiting GH impacts target weight, height, and other developmental milestones. Thyroid
function and regulation of the reproductive system are also inhibited when an individual
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experience high levels of chronic stress. The lasting impact of inhibition in these systems have
the potential to influence future life events and can lead to changes in behaviors. Withdrawal
symptoms are evident in individuals who have chronic stress, as CRH as well as hormones
ATCH (adrenocorticotropic hormone), luteinizing hormone (LH), and testosterone are seen to be
lower (Chamandari et al., 2005). The impact of hormone suppression on growth development is
not the only bodily system to be affected by stress.
The gastrointestinal function is also affected by chronic stress as it provokes the
inhibition of gastric acid secretion, vagus nerve, and the stimulation of sacral parasympathetic
system. The inhibition of the GI system stimulates certain areas, such as the colonic motor and
motility, while simultaneously inhibiting gastric motility (Chamandari et al., 2005). Chronic
stress creates a cycle that causes these conditions to persist, negatively impacting the individual
long after the stressor is removed. Other implications observed when experiencing prolonged
levels of high levels of stress is the impact to an individual’s psycho-emotional state.
Psycho-emotional impacts of prolonged stress
Research has found that psycho-emotional impacts that develop following the interaction
with a stressor for prolonged periods is increasing. Stress is reported by more than 75% of the
college-aged population. The development of depression and anxiety is also associated with
individuals who experience high frequencies of stress (Huberty et al., 2019). Mental health
disorders including anxiety, depression, PTSD (post-traumatic stress disorder), and OCD
(obsessive-compulsive disorder) are common. Researchers have theorized that the formulation of
these disorders is due to the compounded emotional distress, lack of effective coping strategies,
the duration of stressors, and the stage of life an individual is in (Huang et al., 2018). With
increased risk for developing compounding factors to the experience of stress, it is vital to
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determine which populations are at greater risk for stress and age-appropriate techniques for
these populations to manage their stress.
Populations vulnerable to stress
Research has identified certain age ranges as being more susceptible to experiencing
stress. Some causal factors observed include phone usage, lack of support systems, lack of
effective internal resources, coping, and perception of stress (Bovier et al., 2004; Thomee et al.,
2011). Age impacts the vulnerability of certain populations, as younger adults have been shown
to have higher levels of perceived stress within research (Dalla et al., 2005; Huberty et al., 2019;
Joshi et al., 2016).
Modern society technology, in particular the mobile phone, has noticeably changed the
constructs of daily life. Over the last several decades, mobile phones have become increasingly
present and more accessible. Mobile phones have in some ways attributed to the rise in
materialism and individualism, indirectly influencing mental health and how it is viewed within
society. Now society is increasingly accepting of individuals that are seeking help for mental
illnesses, where previously this was unacceptable to do publicly. Reducing mental health stigmas
through social media and increased access to mental health screenings has effectively helped
more individuals face and learn to cope with the distress readily found in today’s society
(Thomee et al., 2011). Mobile phones, although helpful in alleviating stigmas regarding mental
health, also have been found to have a negative impact, as mobile phones increase the
vulnerability of experiencing higher levels of perceived stress and other adverse mental health
effects. Mobile phones are often seen to have a negative impact on mental health through the
significance social media has in American society. Social media in particular has become more
accessible than ever before. With the immediate access mobile phone users have to social media
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applications comes vulnerability as it this makes it easier for users to compare themselves to
others instantly. Due to social media propagating “perfection,” many users use editing and
snapshots of their true life, clouding the reality of their life (Thomee et al., 2011). The pressure
to remain and present oneself as perfect is unsustainable and can have negative impacts on
mobile phone users.
Communication has also increased with society having more access to information
through the use of mobile phones. High information and communication technologies (ICT) such
as phones, impact the frequency with which individuals use phones. Increased frequency of
phone usage correlates with higher reports of negative mental health effects among young adult
populations, particularly among college campuses (Thomee et al., 2011). Some repercussions
found by increased use of ICT includes behavioral adaptions, such as disordered sleeping and
symptoms of stress and depression. Heavy use of ICT impacts the behaviors of young adults and
is attributed to the level of demands placed on an individual at this point in life; including
academic and internal pressures to succeed, maintaining a social life, and the subsequent
addiction to ICT as a way to maintain the subsequent areas of one’s life. Research concludes that
these factors have a strong positive correlation to the development of adverse stress (Thomee et
al., 2011).
The lack of strong internal resources, such as mastery and self-esteem, and subsequent
lack of social support, impacts the susceptibility of stress in younger populations. Mastery is
regarded as being persistent and having the ability to attempt circumstances independently.
Individuals with high levels of mastery are associated with higher mental health scores,
determining that those with higher mastery scores may be less likely to experience higher levels
of stress relative to those individuals with low mastery scores (Bovier et al., 2004). Mastery has
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been found to buffer to the adverse effects of stress on one’s mental health, as it enables
confrontation to stressors. The other internal resource found within research is self-esteem. High
levels of self-esteem are also credited with buffering the negative impacts stressors have,
although it is not as strong of a correlation. Self-esteem is viewed as the individual’s subjective
belief of their worth. Therefore, those who have higher subjective evaluations of their worth, or
feel better about themselves and their capabilities, are more likely to effectively cope and
overcome their stressor (Bovier et al., 2004).
Social support has many implications on how an individual deal with stress. Social
support is the social network that an individual has that aids the individual in coping with stress.
Social support is effective due to its implications in reinforcing an individual’s internal
resources, thereby lowering the perception of stress. Researchers conclude that individuals with
greater social support tend to experience lower amounts of stress, thus having better mental
health (Bovier et al., 2004).
Frequent use of ICTs such as phones, and the strength of an individual’s internal
resources as well as social support, all impact an individual’s subjection to stress. With age
comes more responsibility and knowledge of how to regulate oneself. When young adults do not
limit the amount of time on ICTs or use effective time management skills, they are more likely to
experience stress. Internal resources and social support help combat the negative effects of stress
and stop the individual from experiencing the physiological stress response. By developing and
strengthening mastery, self-esteem, and growing a strong social network, an individual is better
prepared to combat stress, and in fact have buffers to the negative implications that stress brings
(Bovier et al., 2004; Thomee et al., 2011).
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Prevalence of stress and anxiety
The lifetime prevalence of anxiety in the United States is quite high. Some coping
strategies that individuals turn to during times of stress can increase the symptoms that one is
experiencing, such as turning to substances as a means to regulate emotions. The risk of abusing
substances is high in those dealing with toxic or chronic stress. An individual’s negative
emotional state is compounded further when mixed with different substances and can make
dealing with stress even more difficult (Ashdown et al., 2018).
Age is a possible predictor of stress. Young adults traditionally participate in many new
life events. During a time of transition, as is experienced by young adults, there can be more
stressors experienced. Young adults who go to college experience new cultures, autonomy, and
challenges in balance in social life and academics, etc. (Huberty et al. 2019; Joshi et al., 2016).
High levels of stress in college-aged individuals impact the prevalence of perceived anxiety,
loneliness, disturbances with sleep, depression, and in extreme cases, suicidal ideation. One of
the major concerns that comes with stress and this age group is that stress is linked with a higher
risk of suicide attempts. Suicide is the second leading cause of death for 15-24-year olds
(Huberty et al., 2019).
Among the United States’ population, a lifetime prevalence of anxiety has been found to
be 40.4% among females and 26.4% among males ages 16-34 (Ashdown et al., 2018). Smaller
age ranges allow for more meaningful clarification as to which age population in the United
States is most impacted by stress. Among the young adult population in the U.S., the female
population prevalence of anxiety is 38.8%, whereas males have a slightly lower prevalence. The
American College Health Association (2018) surveyed college students and found that 15.8% of
students, one in six, have at one time been diagnosed with or treated for anxiety. Within this
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survey, an overwhelming number of college students stated that they experienced an
overwhelming amount of anxiety (56.9%); less than a third of students also responded saying
that they felt their performance in school was affected by their anxiety (30%). Lastly, 47.7% of
students responded that they felt hopeless (Ashdown et al., 2018).
Importance of Effective Coping Strategies
The act of coping is observed when an individual is able to deal with a stressor by either
processing the stressor cognitively or behaviorally in an attempt to deal with the outcomes a
stressor causes. Coping is associated with the activation of the stress response. When an
individual has strong coping strategies, that individual does not experience the stress response as
frequently as those with less effective coping mechanisms. The creation of the stress mindset
used by researchers includes how individuals believe or think about a stressor. The stress
mindset encompasses two classifications: stress is either enhancing or debilitating in its
consequences. Individuals with a stronger stress-enhancement mindset exhibit a fainter stress
response compared to those with a stress-debilitating mindset (Horiuchi et al., 2018).
Current Trends in Effective Coping Strategies
Today there are a wide range of interventions used to combat stress. One type of
intervention that is readily known is deep breathing exercises. Breathing exercises are
recommended because they promote healthier breathing during emotional dis-stress. An
individual who is experiencing stress often has dysregulated breathing patterns, such as holding
their breath or escalated breathing (Joshi et al., 2016). Mindfulness interventions have become
more prevalent on college campuses. Mindfulness is often described as being attentive and aware
of what is taking place without judgement (Huberty et al., 2019). Mindfulness requires general
instruction in order to be practiced. When practice correctly, mindfulness helps to lower
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perceived levels of mental illnesses such as anxiety and depression. Mindfulness interventions
have also been shown to help improve one’s quality of life, by lowering fatigue, stress, and lastly
rumination (Mantzios & Giannou, 2018). Other forms of intervention include using arts.
Within the publishing industry, coloring books have recently become popular. One of the
primary notions behind the increased popularity in coloring books is the incorporation of the
advertised mindfulness component added into the books. Kabat-Zinn (1990) describe
mindfulness as the awareness that arises from intentionally paying attention in the present time in
a non-judgmental manner. Mindfulness practices traditionally have included meditations such as
breathing exercises, as attention shifting is used to re-focus one’s breath to thoughts and
emotions to become recognized and accepted.
The coloring book industry has multiple styles of books with the goal to increase
mindfulness. One style in particular, mandalas, has been found to alleviate anxiety, stress, mood
issues, and associated physiological changes. Deluc (1999) reports positive physiological results
from the use of mandala coloring books, in particular lowered heart rate. Curry and Kasser
(2005) investigated the effect coloring mandalas on adults with anxiety. Participants were
assigned to different groups: a mandala group, a plaid group (where there was a checkered
design), and a free-drawing group. Results showed a substantial reduction in anxiety levels for
those in both the mandala and plaid groups, however, no significant change in the pre- and postmeasurements were found within the free-drawing group. This study began the investigation of
the relationship between coloring books and mindfulness and was replicated in subsequent
research, including the van der Vennet and Serive (2012) study (Mantzios & Giannou, 2018).
Due to the high acquisition of coloring books, it would be helpful to know whether these books
help to promote effective relief from high levels of perceived stress.
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Cognitive appraisal is a multifaceted process in how an individual perceives and
subsequently responds to a stressor. Cognitive appraisal is observed when an individual
processes their stressor in a particular way. Through this process, an individual categorizes the
situation and its many components, putting emphasis on their well-being (Lazarus & Folkman,
1984). Individuals who appraise their stressor cognitively are evaluating the severity and impact
of a stressor on their well-being; assessing what is the stake and how they might cope with the
circumstances. If an individual contends they are capable of coping, the individual is confident
and sure in their abilities and resources. Resources often include a wide array, including
physical, social, psychological, and material means. Both emotion-focused and problem-focused
forms of coping are used by individuals. The differentiation between when individuals use one
form over another is seen in how an individual perceives the situation; whether they are capable
of changing, a problem-focused strategy, or not changeable, an emotion-focused training (Berjot
& Gillet, 2011).
Other forms of art intervention used to cope with both stress and anxiety are emotionfocused exercises. Emotion-focused intervention is defined as strategies that involve the
individual trying to alleviate one’s emotional response in relation to the stressor. Typically,
emotion-focused strategies are focused on addressing thoughts and feelings, there is no attempt
to alter the circumstances (Herman & Tetrick, 2009). Some examples of emotion-focused
exercises include exercising, meditating, eating, praying or journaling, as well as arts and crafts.
Crafting is an option that many college students who gravitate towards art take and experience
helpful results in dealing with their emotions associated with stress but not the stressor itself
(Ashdown et al., 2018). Research indicates that when an individual engages in art, results include
reduced anxiety, mood improvement, and lowered stress levels. Abbott and colleagues (2008)
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studied college students and the association between engaging in art and reduction of stress. The
researchers concluded that those engaging and making art were successful at reducing stress
compared to other coping strategies (Abbott et al., 2013). Problem-focused intervention differs
from emotion-focused intervention in that these interventions focus on removing the stressor
from the environment. Problem-focused strategies correlate to enhanced mental health (Herman
& Tetrick, 2009). Problem- and emotion-focused intervention strategies focus on how one
appraises their stressor, either cognitively or somatically.
Methodology
Introduction
Stress is a daily occurrence for many people, especially in young college-aged adults.
Without having adequate coping strategies that are effective for the type of stressor being
experienced, stress can cause result in a negative physiological response. Therefore, it is vital to
investigate methods of effectively coping with stress. Research questions are as follows:
Question 1:
Does mindful coloring lead to decreased physiological signs of stress (HR, BP)?
Question 2:
Does mindful coloring lead to decreased reported stress level?
Question 3:
Do reported stress level and perceived effectiveness influence reported likelihood of future use?
Research Instruments
The study used several modes to collect data. These modes included using a heart rate
and blood pressure cuff, an STAI scale, and a pre- and post-intervention survey. In order to
maintain anonymity to be maintained each participant was randomly assigned a number on their
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informed consent document given to them after they were placed in the control or experimental
group. The PI and the PI’s advisor recorded all data into a secured computer that will be kept in
the advisor’s office for three years, upon which it will be shredded.
The heart rate and blood pressure cuff, seen in Appendix A, was used on all participants.
The data was coded to the participant’s randomized number as well as reported to the
participants themselves. This was repeated following the intervention sessions as well. From the
data that was collected, inferences were made to the physiological stress response of each
participant.
The administration of the STAI scale was conducted prior to the intervention. Each
participant was prompted to fill out the scale to the best of their knowledge. The STAI scale is
located in Appendix B. Recording of the data collected from the survey was also kept
confidential, as the participants were prompted to put their coded number at the top of the form.
From the data collection from this scale, interpretations were made about how participants view
stress and experience stress, giving insight to the type of stressor that participants are
experiencing, as a category of stressor was determined by the difference in scoring on this scale.
The participants were not told what type of stressor they are or scored their own scale, as this
was done following the meetings by the PI.
Participants were also administered the same short-answer questionnaire before and after
the testing session. Each participant was prompted to answer the questions to the best of their
ability. A sample of this questionnaire is in Appendix C. Recording of the data collected was
kept confidential, as the participants were prompted to write their coded number at the top of the
questionnaire sheet. From the data collection, interpretations were made about how participants
were feeling that day, reports of their typical responses to stress, what they have tried in the past
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to cope with stress, and perceived levels of stress following the session. Participants were also
asked how effective their intervention strategy was and if they would complete this in the future.
Population/Sample of Study
Twenty college students (ten student athletes, ten members of a sorority), 18 years or
older, from a private university in the Southeastern region of the United States took part within
this study. Participants were recruited because the college-age population has been found within
research to experience high levels of stress. In addition, young adults at this time have limited
social support systems, increasing their vulnerability to stress, especially if there is not effective
support and coping mechanisms in place. This population also has the capability to assess and
vocalize their perception of stress and attitudes about stress. Using participants that have
additional commitments outside of academics was also a reason for using these two subpopulations within the young adult college student community.
All 20 participants were invited to participate in this study. There was no incentive
offered for volunteering. The population of this study is therefore constructed of those collegeaged students who volunteered from a local sorority and the university’s athletic team who were
willing to participate.
Data Collection Procedures
The purpose of this research was to investigate the effect that mindful coloring can have
on the physiological stress response and perceived levels of stress. Participants were recruited
from a women’s athletic team and sorority at the university. Participants who agreed to
participate in the study were provided a scheduled time to report for the study, with the athletic
team and sorority groups having differing report times. Upon arrival to the location of the study,
participants were randomly placed into control and experimental groups based on when they
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arrived at the designated time and directed to adjoining rooms accordingly. Following a brief
description of the study, informed consent was obtained from all participants. As the study
occurred concurrently for control and experimental group for each subgroup (athletic team vs.
sorority), the PI or faculty advisor began reading the script for the corresponding group with
whom they were working. A copy of both scripts and order in which procedures were conducted
can be found in Appendix D.
The measuring of blood pressure (BP) and heart rate (HR) for each group was completed
approximately 5 minutes following participant arrival to allow for a more true measure of resting
BP and HR. BP and HR were collected prior to the intervention and recorded. Following the
collection of these measures, participants were prompted to complete their STAI scale and the
pre-intervention short answer survey questions. After recording results for the preliminary
measures (i.e., HR, BP, STAI scale, and pre-intervention survey questions), the PI or faculty
advisor read a script describing the intervention for the assigned group.
After describing what would be asked of the participants within the intervention group
(see Script A in Appendix D), the PI placed the options of pictures to color (Appendix E) as well
as coloring instruments, including colored pencils and markers, on the table from which
participants could choose. After all participants had chosen their picture to color, the PI began
the time for 10-minute interventions. During this time the PI worked to maintain the guidelines
that were stated in the prompt. Following the 10-minute intervention, post-intervention measures
were completed, including BP, HR, and post-intervention survey questions. After collecting the
post-intervention results, the PI thanked participants for their time and advised the participants as
to when and where the data collected from this study would be presented.
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Similar procedures were followed for the control groups. A description of the study and
obtaining consent, pre-interventions were collected for the control group, including HR, BP, and
the pre-intervention survey questions and STAI scale. Next, a description was provided by the PI
or faculty advisor regarding what would be asked of the participants within the control group
during the intervention (see Script B in Appendix D). This statement indicated that all electronics
should be put away and that each participant knew the guidelines for the following 10-minute
session. Once all electronics were stowed away, the 10-minute session began. Following the 10minute intervention, post-intervention measures were completed, including BP, HR, and postintervention survey questions. After collecting the post-intervention results, the PI or faculty
advisor thanked participants for their time and advised the participants as to when and where the
data collected from this study would be presented.
Following the session, the PI entered all collected data into a spreadsheet on the password
protected computer of the PI. The PI also scored the STAI scale to determine the tendency of
stressor of each participant (e.g., either cognitive, somatic, or combined cognitive-somatic
stressor tendency).
Data Analysis
All data was entered into a spreadsheet on the password protected computer by the PI.
Determining the type of stressor was done by the PI scoring the responses to each question. The
PI determined the type of stressor based on the participant responses on the STAI. Questions 1,
2, 6, 7, 11, 13, 14, 17, 19, and 20 were related to somatic stress while questions 3, 4, 5, 8, 9, 10,
12, 15, 16, and 18 were related to cognitive stress. Once the responses were added together, if
there was a difference of three or less the participant was determined to be a mixed stressor. If
there was more than a three-point differential between these question groupings, the participant
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was determined to be the stressor correlated with the higher score. Data was transferred into IBM
â SPSS Version 26 for calculation and analysis. Descriptive statistics and Pearson correlations
were calculated for the data.
Results
Table 1: Between Subjects Factor
Value Label
Group Assignment
Type of Stressor
Group Assignment
Type of Stressor

Control
Cognitive
Somatic
Mixed
Experimental
Cognitive
Somatic
Mixed

N
10
6
2
2
10
5
0
5

Both the control and experimental groups from both sub-groups (athletic team and
sorority) included ten participants. The range of the type of stressors was not equally represented
with more than half of the participants (55%) being classified as cognitive stressors; 10% of
participants classified as somatic stressors, and 35% of the participants were classified as a mix
of both types of stressors. Determination for the type of stressor was done by the PI following the
scheduled meeting. To be classified as a mixed stressor, the difference between the two 10question sets was less than three, if more than three, the participant was determined to be the
stressor of the higher set.
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Table 2: Pre-Intervention and Post-Intervention Resting Heart Rate by Group
Group
Participant #
HR#1 (bpm)
HR#2(bpm)
Difference (bpm)
Control
8
89
97
+8
10
72
70
+2
11
94
82
-12
12
84
90
+6
14
80
74
-6
15
74
73
-1
16
89
80
-9
18
97
87
-10
21
94
92
+2
22
76
84
+8
Average
-1.2
Difference
Group
Participant #
HR#1 (bpm)
HR#2(bpm)
Difference (bpm)
Experimental
1
75
68
-7
2
78
78
0
3
61
61
0
4
71
70
-1
5
56
61
+5
6
67
69
+2
13
83
74
-9
17
94
93
-1
19
82
76
-6
20
91
88
-3
Average
-2.0
Difference
Note: F=0.136, p>0.5
Heart rates between both groups were shown to decrease. The average decrease in the
control group was – 1.2 bpm compared to – 2.0 bpm for the intervention group. Although it is
not statistically significant, there was 0.8 bpm difference between the average decreased heart
rate between groups. Among the experimental group, there were two participants for whom there
was no recorded change in their heart rate. Among the control group, there were five participants
that reported an increase in HR compared to only two in the experimental group. There were
more considerable jumps in heart rate among the controlled group’s participants.
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Diastolic
Group
Type of
Mean
Change
Stressor
Control
Cognitive
6.167
Somatic
1.000
Mixed
2.000
Total
4.300
Experimental
Cognitive
-1.800
Mixed
-1.000
Total
-1.400
Total
Cognitive
2.546
Somatic
1.000
Mixed
-0.143
Total
1.450
Note: F= 0.004, p>0.05
Systolic
Change

Group
Control

Experimental
Total

Type of
Stressor
Cognitive
Somatic
Mixed
Total
Cognitive
Mixed
Total
Cognitive
Somatic
Mixed
Total

Mean
0.500
-19.000
5.000
-2.500
-0.200
1.000
0.400
0.182
-19.000
2.143
-1.050

Standard
Deviation
14.497
1.414
7.071
11.334
12.969
9.747
10.824
13.772
1.414
8.591
11.176
Standard
Deviation
10.597
15.556
4.243
13.049
13.554
6.519
10.047
11.391
15.556
5.928
11.432
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N
6
2
2
10
5
5
10
11
2
7
20
N
6
2
2
10
5
5
10
11
2
7
20

Note: F=1.4816, p>0.05
Among the participants in the control group, there was an increase in diastolic blood
pressure noted. This increase in diastolic blood pressure was consistent with all stressor tendency
types. Cognitive stressors, however, were shown to have the greatest increase in diastolic
pressure among the types of stressors. Although there was not a statistically significant finding,
the participants within the experimental group were found to have a reduction in their diastolic
blood pressure. This finding was not found in the somatic stressor group within the experimental
participant pool.
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Table 4: Correlation Between Post-Intervention Stress Level and Post-Intervention Reports of
Effectiveness
Post-Stress
Post-Rate
Use In Future N
1
level
Effectiveness
Post-0.516*
19
19
0.05*
Effectiveness
Note: *p<0.05
Relationships can be determined from the above table. A significant negative correlation
(r = -0.516, p<0.05) was found between reported post-intervention stress level and perceived
post-intervention effectiveness. Participants who reported lower stress following the intervention
reported greater effectiveness of the intervention. Participants who reported lower stress
following the intervention reported greater effectiveness of the intervention.
Due to the lack of representation within the control and experimental groups in terms of
types of stressors, statistical analyses examining the effect of stressor type on level of
effectiveness and reported use in the future were not examined. It should be noted however, that
regardless of intervention (i.e., control activity vs. mindful coloring activity) and the rating of
perceived effectiveness of the intervention, the majority of participants reported they would use
their intervention (i.e., control activity vs. mindful coloring activity) in the future. Those
categorized as cognitive stressors reported high levels of use in the future (82%), regardless of
perceived effectiveness of activity intervention.
Discussion
This study involved 20 participants recruited from a university’s women’s athletic team
and sorority. There were ten participants randomly assigned to the control group and ten
randomly assigned to the experimental group. Of the 20 participants, 11 were categorized as
being cognitive stressors, with seven being mixed stressors, and two being somatic stressors.
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While there were no statistically significant findings among resting heart rate changes,
there was a 0.8 mean difference of heart rate changes between the two groups. The control group
had a greater number of participants with increased resting heart rates post-intervention, possibly
due to conversation topics that occurred during the intervention time that may have been arousal
inducing. With greater changes in resting heart rates seen in the control group, use of different
measuring tools, such as ones that are capable of measuring heart rate variability should be used
in the future. Within the experimental group, two participants were found to have the same HR
following the mindful coloring session. While there was not a reduction in HR, the mindful
coloring was not found to increase physiological indicators of stress for participants in that
group. Sixty percent (60%) of the experimental participants were found to have reduced resting
heart rates following the intervention, which indicates that heart rates may be more variable or
that mindful coloring is effective in lowering some symptoms of stress.
While there was not a statistically significant impact on either diastolic or systolic blood
pressure in either group, there were some trends that can be discussed. In the control group, there
was a relative trend found where there was an increase in their diastolic blood pressure, with the
greatest increase experienced by those identified as cognitive stressors. Diastolic blood pressure
is the measurement of the pressure within the arteries as the heart rests between its beats
(McGhee & Bridges, 2002). This means that if a participant’s diastolic blood pressure increased
during the intervention, their arteries had a greater pressure than during the baseline assessment,
alluding to the possibility that this intervention was not stress or arousal reducing. Implications
of the effectiveness of the control intervention from diastolic blood pressure alone would
indicate that simply not using technology and talking with others may not have a significant
effect of arousal and stress. Due to cognitive stressors within the control group demonstrating the
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greatest increase in their diastolic blood pressure, one can state that mindfulness coloring
intervention may be more conducive to cope with stress.
Within the experimental group, another trend was found, although no statistical
significance was found. Those in the experimental group overall were found to have a decrease
in their diastolic blood pressure. As no participants in the experimental group identified as
somatic stressors, it cannot be determined if type of stressor affected this finding.
Systolic blood pressure change in the controlled group among all stressors was found to
be lowered, however, if looking at the individual stressor type categories there is a wide variance
between the stressor types. Systolic blood pressure is the measurement of force that is exerted by
the heart onto the artery walls when the heart contracts (McGhee & Bridges, 2002). Somatic
stressors in the control group showed the highest reduction in systolic blood pressure, while
mixed stressors showed the greatest increase (5.000) and cognitive stressors showed increasing
but not to the same extent (0.500). Variability found between the stressor types and systolic
blood pressure was likely due to the lack of equal representation of stressors within the control
group.
Among the experimental group, it was found that systolic blood pressure increased
slightly, less than 0.500. Among the experimental group, five participants were identified as
cognitive stressors and exhibited a general decrease in systolic blood pressure, while the mixed
stressors exhibited a slight increase. As no participants in the experimental group were identified
as somatic stressors, it cannot be determined if cognitive, somatic, or mixed stressors showed
greatest adaptions in systolic blood pressure.
No statistically significant results were found for the physiological measurements taken.
However, there were two significant correlations found in relation to participant perception of
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stress levels and intervention effectiveness, and intervention effectiveness and future use of
intervention. A significant negative relationship was found between perceived post-stress levels
and post-intervention. Those who reported decreased stress levels after the intervention, reported
greater effectiveness of the intervention. This is significant, as perception of their stress and
effectiveness can override the scientific adaptions, blood pressure and heart rate responses.
Therefore, based on the results it appears perceived stress level and perceived effectiveness of
the intervention determined if individuals would continue intervention practice in the future.
Limitations
Due to the small sample size, the study has limited generalizability of its results. Reasons
for the small sample size may have been due to the inability to recruit participants outside of the
two proposed groups; women’s volleyball and sorority chapter, as well as not being able to
entice members of these organizations with incentives, as none were given. Other implications
from the small sample size can be seen in the lack of equal representation of stressor types within
the control and experimental groups. In the future, administering and scoring the STAI scale
prior to assignment to the control and intervention group would allow for a more even
representation of stressor type tendencies between the intervention group.
Limiting participant recruitment to two organizations and group settings also limited the
number of participants who volunteered and attended the intervention sessions. By creating
group sessions, it is also harder for participants to recreate in the future. Adjustment of
participant recruitment should be evaluated to encourage greater willingness to volunteer to
participate. Possibly conducting individual sessions would have allowed for more flexibility of
meeting times and increased participant volunteering. Coordinating recruiting and administration
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in existing meetings, team meetings, class sessions, might also be a way to garner greater
numbers in the future.
There is also the possibility that white-coat syndrome occurred in several participants,
which could explain the high initial HR and BP and why there were relatively high changes in
these measures following each intervention. Measuring heart rate variability rather than resting
heart rate in the future may be able to lessen the impacts of white-coat syndrome. Adjusting the
guidelines provided for the control group should also be taken under advisement. This study just
asked participants in the control group to refrain from using technology during the intervention.
Anecdotally, it was observed by the researchers that the conversation topics discussed during the
intervention for the control group may have led to increased stress levels. To address this issue,
managing the conversations in the control group should be done in the future, as well as adding
an activity to this group, possibly reading a magazine article, watching a short clip, reading
cartoons, etc.
Future Research
While there are several limitations to this study, there is evidence that further research in
this area is warranted. A larger sample size that includes males and females should also be
studied, as organizations among females were not found to have any significant differences in
reported data. Conversations should also be limited to non-stressful topics, as several
conversation topics that were discussed in the control group were stress evoking, such as
graduate school applications, declaring a major, summer class, etc. Rather, the control group
should be given limits to conversations, technology use, and given an activity to do, such as
reading a chosen article. Future research could also be conducted in group sessions or individual,
depending on participant recruitment and ability to have high volunteer interest.
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Appendix B: (STAI scale)
Participant Number _________
STAI scale (Gros et al., 2007)
The questions in this scale ask you about your feelings and thoughts currently. In each case, you will be
asked to indicate by circling how you feel or are thinking. If you are uncomfortable with a question you
do not have to answer.

Not at all

Somewhat

Moderately

Very Much

1. Heart beats fast.

1

2

3

4

2. Muscles are tense.

1

2

3

4

3. Feel agonized over problems.

1

2

3

4

4. Think others won’t approve.

1

2

3

4

5. Can’t make up mind.

1

2

3

4

6. Feel dizzy.

1

2

3

4

7. Feel trembly and shaky.

1

2

3

4

8. Picture future misfortunes.

1

2

3

4

9. Can’t get thoughts out of mind.

1

2

3

4

10. Trouble remembering things.

1

2

3

4

11. Face feels hot.

1

2

3

4

12. Think worst will happen.

1

2

3

4

13. Arms and legs feel stiff.

1

2

3

4

14. Throat feels dry.

1

2

3

4

15. Avoid uncomfortable thoughts.

1

2

3

4

16. Irrelevant thoughts intruding.

1

2

3

4

17. Breathing is fast and shallow.

1

2

3

4

18. Cannot control thoughts.

1

2

3

4

19. Butterflies in the stomach.

1

2

3

4

20. Palms feel clammy.

1

2

3

4
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Appendix C: (Short response questionnaire)
Participant #: ______________
Pre-Intervention:
1. How are you feeling today?
_________________________________________________________________________
2. How do you usually perceive or experience stress?
(Rapid heart rate, increased headaches, sweating, trouble concentrating, focusing on the past,
etc.)
_________________________________________________________________________
3. What have you tried in the past to help alleviate stress?
_________________________________________________________________________
4. If you tried coloring in the past to alleviate stress, did you find it helpful?
_________________________________________________________________________
Post-Intervention:
The following questions are to be answered to the best of your ability, using a scale ranging from
0 to 5.
0 = none

1 = very little 2 = some

3 = average

4 = a lot

5 = overwhelming

1. Following this intervention, what rating would
you give your perceived level of stress?

0

1

2

3

4

5

2. How would you rate this intervention’s
effectiveness on reducing stress?

0

1

2

3

4

5

3. Would you use this strategy in the future when
you feel stressed?
Why or why not?

Yes

No

_________________________________
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Appendix D: (Scripts)
Script A—
Experimental Group:
Please find a seat and take the survey upon entering the room. Please make sure to put your
coded number that was randomly assigned to you from your informed consent paper on the top
right corner. Following the taking of your survey please wait for further instruction.
At the beginning of 10 minutes:
Thank you all for participating in this study. In this stage of the study, you will be introduced to
mindfulness and try to incorporate mindfulness exercise while coloring. For the next 10 minutes
I would like you all to try and be fully present, try to be aware of where you are and what you are
doing. When you notice any negative thoughts or feelings of being overwhelmed, try to focus on
coloring.
For many of you, this is the first-time practicing mindfulness. Initially implementing mindfulness
and coloring can be difficult, however, I challenge you to keep trying to remain present, focusing
on your coloring and letting go of the stress and any other negativity you may be experiencing.
After 10 minutes:
Thank you all for volunteering your time. Following this meeting I will be working on compiling
all the data that is collected today. I will be presenting the findings of my study at SOURCE day
in April. As stated in your informed consent papers, if you want any updates or information
regarding this study please contact me, the PI, Helen Hamilton by my university email or my
faculty advisor, Dr. Stephanie Stadden (828) 328-7162 and stephanie.stadden@lr.edu.
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Script B—
Control Group:
Please find a seat and take the survey upon entering the room. Please make sure to put your
coded number that was randomly assigned to you from your informed consent paper on the top
right corner. Following the taking of your survey please wait for further instruction.
At beginning of 10 minutes:
Thank you all for participating in this study. At this time, you will be asked to stay within this
room for the next 10 minutes. During this time, you are asked to stay off of your phones or any
other devices. You are permitted to walk around this room, sleep, eat, do school work, and talk
with other participants.
After 10 minutes:
Thank you all for volunteering your time. Following this meeting I will be working on compiling
all the data that is collected today. I will be presenting the findings of my study at SOURCE day
in April. As stated in your informed consent papers, if you want any updates or information
regarding this study please contact me, the PI, Helen Hamilton by my university email or my
faculty advisor, Dr. Stephanie Stadden stephanie.stadden@lr.edu.
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