http://researchcommons.waikato.ac.nz/
Research Commons at the University of Waikato
Copyright Statement:
The digital copy of this thesis is protected by the Copyright Act 1994 (New Zealand).
The thesis may be consulted by you, provided you comply with the provisions of the
Act and the following conditions of use:




Any use you make of these documents or images must be for research or private
study purposes only, and you may not make them available to any other person.
Authors control the copyright of their thesis. You will recognise the author’s right
to be identified as the author of the thesis, and due acknowledgement will be
made to the author where appropriate.
You will obtain the author’s permission before publishing any material from the
thesis.

Do Mindfulness and Exercise Reduce Occupational Stress and
Burnout? A Meta-Analysis

A thesis
submitted in partial fulfilment
of the requirements for the degree
of
Master of Applied Psychology (Organisational)
at
The University of Waikato
by
ANNA SHUKER

2018

ii

Abstract
The effects of job stress and burnout pose a large threat to employee health and
organisational success in modern society. Company spending is highly affected by
increased employee turnover, absenteeism, stress-related sick leave, and other
issues that arise from exposure to workplace stress. For these reasons,
organisations often implement stress management initiatives such as mindfulnessbased interventions (MBIs) to help manage stress and prevent burnout.
Mindfulness-based interventions have already provided researchers with
significant results in workplace stress reduction, therefore, the purpose of this
present study was to examine this relationship whilst investigating exercise as a
potential moderating variable. This was achieved by conducting a meta-analysis
of 17 controlled and uncontrolled studies and calculating a combined effect size
using meta-analysis software. The combined effect size (Hedge’s g) for all
controlled mindfulness-based intervention studies was 1.366 (95% confidence
interval = 0.678, 2.055), a very large, significant effect. The combined effect size
for controlled studies whilst accounting for exercise as a moderator was 0.992
(95% confidence interval = 0.386, 1.597), which also indicates a very large effect.
Due to a lack of studies in the extant literature which incorporated moderate to
high intensity exercise, it was not possible to examine the impact of different
intensities of exercise on workplace mindfulness-based interventions. In order to
gain a more comprehensive understanding of the effects of mindfulness, future
research needs to incorporate exercise of moderate to high intensities, as well as
examine the potential mediators of the main relationship between mindfulness,
job stress, and burnout. This meta-analysis should encourage organisations to use
mindfulness-based interventions to improve employee well-being.
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Chapter 1: Introduction
Literature Review
Mindfulness
Mindfulness is thought to have originated from Buddhist philosophy thousands of
years ago, yet only in the last few decades has it become popular in Western
culture (Lomas, Medina, Ivtzan, Rupprecht, & Eiroa-Orosa, 2010). From clinical
practice, to academia and society in general, many have realised that mindfulness
practice, mindfulness-based therapy (MBT), and mindfulness-based interventions
(MBI) can yield a variety of beneficial effects.
The study of mindfulness is complicated by definitional issues. Some
researchers have stated that mindfulness can be described as a state of mind, while
others have described it as an enduring dispositional trait, an attitude, a cognitive
or affective process, a set of behaviours, a type of meditation, or an intervention
program (Choi & Leroy, 2015). The definition of mindfulness can influence
people’s understanding of the construct. If mindfulness is defined as a
dispositional trait, for example, this may affect how invested an individual is in
mindfulness practice. They may believe it to be a characteristic that they have no
control over or which they are unable to develop. Evidence has shown, however,
that an individual’s level of mindfulness can in fact be increased due to practice
i.e. state mindfulness. In a study conducted by Isbel and Mahar (2015),
participants with mindfulness experience reported significantly higher scores of
mindfulness, compared to participants with no experience. This shows that
mindfulness can be increased over time through specific training programs and
practice (e.g. Isbel & Mahar, 2015; Khoury, Sharma, Rush, & Fournier, 2015;
Grossman, Niemann, Schmidt, & Walach, 2004).
For these reasons, it is important to achieve consensus regarding
definitions used in the academic literature. Definitions affect how interventions
are developed, their effectiveness in achieving the desired outcomes, and they can
influence how people’s perceptions of a concept can reduce their effort in an
intervention. Agreed upon definitions among academics promote standardization,
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validity, and reliability of measures. They also facilitate replicability of studies for
other researchers. The most popular definition of mindfulness in the psychological
literature is attributed to Brown and Ryan (2003), who define it as “the presence
of attention to, and awareness of, what is occurring in the present moment”
(p.824). This is the definition that will be used in the present meta-analysis when
referring to the concept of mindfulness. Similarly, the definition used by KabatZinn (2003) to develop a popular type of mindfulness intervention,
operationalised mindfulness by stating that it is “an awareness that emerges by
paying attention on purpose to the present moment, and nonjudgmentally to the
unfolding of experience moment by moment” (p.145).
Benefits of Trait Mindfulness
Many studies have provided evidence of the beneficial effects of trait mindfulness
on the different areas of people’s lives. The effects range from improvements in
psychological health such as decreased depression (Aikens et al., 2014), anxiety
(Brown et al., 2007; Carmody, 2009; Holzel et al., 2011), stress (Dane, 2011;
Glomb et al., 2011; Brown et al., 2007; Carmody, 2009; Holzel et al., 2011), as
well as increased life satisfaction (Schutte & Malouff, 2011), problem-solving
skills (Ostafin & Kassman, 2012), and resilience (Choi & Leroy, 2015; Dane,
2011; Glomb et al., 2011). In terms of physical health, there are both direct and
indirect benefits that come from mindfulness practice. An example of this is
trying to reduce stress using mindfulness (the desired effect) and consequently
improving cardiovascular health (Klatt, Buckworth, & Malarkey, 2009).
Mindfulness practice has also been evidenced as positively affecting work
outcomes that benefit the employee and their relationships, the organisation, and
the society, particularly when mindfulness is used to buffer demands in the
helping professions. Work outcomes associated with mindfulness practice include
improved work-family balance (e.g. Choi & Leroy, 2015; Allen & Kiburz, 2011),
work engagement (Choi & Leroy, 2015; Dane & Brummel, 2013), reduced job
burnout (Choi & Leroy, 2015; Weinstein & Ryan, 2011), reduced stress (Brown
& Ryan, 2003; Weinstein & Ryan, 2011; Geiger et al., 2016), reduced turnover
(Dane & Brummel, 2013; Aikens et al., 2014), reduced absenteeism (Beshai,
McAlpine, Weare, & Kuyken, 2016), and increased ethical decision-making
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(Ruedy & Schweitzer, 2010). This suggests that mindfulness can affect the bottom
line of a company and increase its competitive advantage by improving the wellbeing of its employees. These employees then engage in positive organisational
behaviour, perform better, whilst reducing company spending due to fewer
healthcare costs (Aikens et al., 2014).
Previous Meta-Analyses and Systematic Reviews
An intervention consists of specific services or activities that are implemented to
change or improve outcomes such as attitudes or behaviour. Although many
studies have provided evidence of the beneficial effects of mindfulness-based
interventions in the workplace, they have not all confirmed the same findings
about job stress and burnout. Lomas et al. (2010) found that while in three studies
burnout was reduced after an MBI, two studies found no significant changes from
baseline to post-intervention. Likewise, four studies confirmed a significant
reduction in stress after an MBI was employed, while two others found no
significant change compared to the baseline measurement (Lomas et al., 2010). In
a recent meta-analysis, Khoury et al. (2013) found that mindfulness-based
interventions had a moderate effect in pre-post studies, the effects were
maintained over time, and little was known about the moderators of the
relationship between mindfulness and work outcomes.
For these reasons, this meta-analysis will focus on summarizing the effects
of mindfulness from both older and more recent studies on reducing job stress and
prevalence of burnout. We also aim to explore the effects of different forms of
exercise as a moderating variable to the relationship of mindfulness, job stress,
and burnout, as research is currently lacking in this area.
Mindfulness-Based Interventions
Choi and Leroy (2015) found that most mindfulness studies use mindfulnessbased interventions based on Kabat-Zinn’s (1994) MBSR program, which has
been used and validated in both clinical and nonclinical populations (Leroy et al.,
2013; Dane & Brummel, 2013). MBIs have been developed to improve employee
well-being (Klatt, Buckworth, & Malarkey, 2009) and reduce the effects of job
stress in certain professions (Burton, Burgess, Dean, Koutsopoulou, & Hugh-
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Jones, 2017). There are several different types of mindfulness-based interventions,
some of which can be completed online, while others are led by a qualified
instructor. In the most popular type of mindfulness-based intervention, MBSR, an
instructor leads classes in sitting meditations, body scans, and yoga (Choi &
Leroy, 2015), as well as facilitating the practice of specific stress management
techniques such as observing events without reacting and reducing rumination by
focusing on the present moment (Crain, Schonert-Reichl, & Roeser, 2016). Many
different types of MBIs and study designs are now employed in organisational
settings along with modified versions of MBSR (Burton et al., 2017).
Mindfulness-Based Resilience Training (MBRT) is suited to specific populations
(e.g. the military) and aims to both reduce stress and increase resilience, while
Mindfulness-Based Cognitive Therapy (MBCT; Splevins et al., 2009) studies
have provided evidence of a greater effect on individuals with depression than the
frequently used MBSR program (O’Connor et al., 2014; Geiger et al., 2016;
Hoffman et al., 2010). Cognitive therapy helps to reduce negative thought
patterns. MBCT, therefore, incorporates mindfulness practices such as breathing
exercises into cognitive therapy.
Most studies use pre-post intervention designs, and the duration of an
intervention ranges from one day to 10 weeks. Different study designs allow
researchers to examine the effectiveness of mindfulness-based interventions. This
allows researchers to determine how long it takes before mindfulness-based
interventions influence desired outcomes, whether shorter interventions can
produce the same effects as longer interventions, and whether longer interventions
result in longer-lasting effects.
Selection into studies has also been examined. It is common for studies to
use participants who have self-selected, as MBIs are thought to be most effective
when people choose to participate in them (Burton et al., 2017). This may be
because when participants choose to take part, they have more incentive to engage
with the programme (Burton et al., 2017).
Measures of Mindfulness
There are several scales used by researchers to measure mindfulness (Choi &
Leroy, 2015). The two most popular scales that have been used to measure trait
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mindfulness are the Mindful Attention Awareness Scale (MAAS; Brown & Ryan,
2003) and the Five-Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006).
The MAAS is the most often-cited instrument, comprised of 15 items asking
respondents to indicate on a 6-point Likert scale when they lack mindfulness in
their thoughts, feelings, or behaviour (Leroy et al., 2013; Isbel & Mahar, 2015).
The FFMQ is a larger instrument which incorporates five facets of mindfulness
into its 39 items. It differs from the MAAS in that as well as a focus on attention
and awareness to events, it also incorporates an attitudinal component (Choi &
Leroy, 2015). The five facets include observing, acting with awareness,
describing, non-reactivity, and non-judgment of inner experience. The 39 items
are rated on 5-point Likert-type scales, and a total score for mindfulness is
calculated based on the mean of the five subscales (Crain et al., 2016; Aikens et
al., 2014). The MAAS and FFMQ are well-validated measures, suggesting that
they are appropriate for use in general work settings (Choi & Leroy, 2015). Other
less-frequently used measures include the Cognitive and Affective Mindfulness
Scale (CAMS-R; Feldman et al., 2007), the Kentucky Inventory of Mindfulness
Skills (KIMS; Baer et al., 2004), the Toronto Mindfulness Scale (TMS; Lau et al.,
2006), the Freiburg Mindfulness Inventory (FMI; Buchheld, Grossman, &
Walach, 2001), and the Southampton Mindfulness Questionnaire (SMQ;
Chadwick et al., 2008). It is important to note that multiple measures may be
developed and used by researchers in order to increase scale reliability, yet this
can complicate the comparison of research findings and lead to erroneous
conclusions (Siegling & Petrides, 2014).
Khoury et al. (2013) found that fewer than 50% of mindfulness studies
measure differences in mindfulness from pre to post-intervention. This may be
because as levels of mindfulness increase, we are often more aware that our minds
are wandering. In a research publication this may seem like mindfulness has
decreased, which is why it was expected that most of the studies used in this metaanalysis would not include a mindfulness measure.

Job Stress
One of the main benefits associated with mindfulness practice is that it can be
used to reduce the symptoms of stress. Stress is commonly defined as “a particular
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relationship between the person and environment that is appraised by the person
as taxing or exceeding his or her resources and damaging his other well-being”
(Manocha, Black, Sarris, & Stough, 2011, p.2). An individual’s perceptions of
control over their life can determine their ability to cope effectively with negative
events and, in turn, experience less stress (Manocha et al., 2011). Similarly, job
stress has been defined as a situation in which job-related factors affect an
employee by causing changes to their normal psychological and/or physiological
functioning (Richardson & Rothstein, 2008).
Many societal factors have contributed to creating an atmosphere of
almost chronic stress in the Western world (de Bruin et al., 2016). The economy
has changed the way we live, and the workplace has become an environment
characterised by competition, insecurity, deadlines, constant availability due to
rapidly advancing technology, an excess of stimuli, and the need for multi-tasking
to meet multiple expectations (de Bruin et al., 2016). These characteristics have
resulted in immense pressure, which leaves individuals feeling rushed and
overwhelmed on a daily basis (de Bruin et al., 2016). Our perception of stress,
however, has changed in recent years due to technological advancements. The
modern Western world is far less stressful than most societies in history, yet
technological changes have led to the automation of many jobs, for example,
which has changed the way we work and changed our perceptions of stress.
Previously, people suffered from stress which was likely caused by being
physically endangered such as during wartime or a time of famine. In modern
society, however, our physical responses to stress can be influenced by our diets
(e.g. caffeine and processed foods), the form of exercise we engage in (e.g. high
versus low intensity activity), as well as normal workplace stressors (e.g.
workload, deadlines, and lack of managerial support).
Stress and Work Populations
Certain populations of individuals are more at risk than others when it comes to
experiencing job stress. According to Shapiro, Brown, and Biegel (2007), people
who work in the helping professions are at great risk of developing stress-related
symptoms. Such professions include nursing (Craigie et al., 2016), mental health
professionals (Shapiro et al., 2007), and law enforcement officers (LEOs;
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Bergman et al., 2016; Christopher et al., 2016). Depending on the resources
available to them, employees may have lower or higher levels of perceived stress.
Nurses are constantly exposed to stressful situations including patient trauma and
distress, as well as high workloads (Craigie et al., 2016). Mental health
professionals often deal with clients who have experienced abuse and trauma
(Shapiro et al., 2007). This can be stressful due to the emotional labour required to
talk about these painful experiences (Shapiro et al., 2007). Several studies have
examined the effects of working in a stressful environment such as policing. Law
enforcement officers are exposed to both organisational stressors (e.g. following
policies, shift work, and perceived injustices) and operational stressors (e.g.
exposure to death and violence), which can have a detrimental effect on their
overall mental health (Bergman et al., 2010; Christopher et al., 2016).
Effects of Job Stress
The list of effects that can arise due to job stress is extensive. Effects at an
individual well-being level most commonly cited in the literature range from
depression and anxiety (Shapiro et al., 2007; Klatt et al., 2009; Bergman et al.,
2016), to sleep disorders (Christopher et al., 2016; Klatt et al., 2009), PTSD
(Bergman et al., 2016), and alcohol and substance abuse (Bergman et al., 2016).
According to Shapiro et al. (2007), in the workplace, manifestations of stress
emerge as impaired attention, concentration, and decision-making skills. This can
lead to an increased risk of workplace accidents (Manocha et al., 2011), decreased
job satisfaction (Shapiro et al., 2007), and decreased performance (Klatt et al.,
2009), which have the potential to have a negative effect at both an organisational
and a societal level. Increased absenteeism and employee turnover are examples
of organisational-level effects. Reduced quality of care and patient satisfaction are
examples of how job stress can impair employees and affect those they are
responsible for. At a societal level, mistakes made by those in power (e.g. LEOs
or healthcare professionals) can have a negative impact on the general public. Due
to the serious repercussions, it is important to minimize the risks that can occur
when the effects of stress reduce an individual’s ability to perform their job
(Burton, Burgess, Koutsopoulou, & Hugh-Jones, 2017; Beshai et al., 2016;
Christopher et al., 2016; de Bruin et al., 2016).
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Coping with Job Stress
According to a meta-analysis conducted by Richardson and Rothstein (2008),
although stress is an inevitable part of our lives, by using the appropriate training
programs, people can learn how to cope with it. Stress management training
programs are initiated by organisations to help their employees minimize the
negative effects of exposure to stressors (Richardson & Rothstein, 2008). This
may be due to the fact that it is both cheaper and easier than trying to remove
stressors from the workplace altogether.
Mindfulness-Based Interventions
According to Bergman et al. (2016), MBSR is one of the most commonly studied
mindfulness-based interventions and has been evidenced in a broad range of
populations and settings (Bergman et al., 2016). MBSR has proven to be an
effective method for reducing the effects of daily stress in and outside of the
workplace (Christopher et al., 2016; Malarkey et al., 2013; Beshai et al., 2016;
Burton et al., 2017).
The cognitive mechanism in which MBSR (and MBIs in general) work is
by the idea that paying attention to present-moment experience reduces the
occurrence of self-related thoughts and emotions over time. Stress is associated
with negative thoughts, evaluations, and rumination, which can lead to poor
mental health (Shapiro et al., 2007). Mindfulness practice via MBSR can enhance
awareness of thoughts, feelings, behaviours, sensory experiences, and somatic
sensations (Shapiro et al., 2007), which, as a result, can benefit an individual’s
mental health. According to Bergman et al. (2016), MBSR is one of the most
commonly studied mindfulness-based interventions and has been evidenced in a
broad range of populations and settings (Bergman et al., 2016). Other
interventions, such as MBRT (Resilience Training) was based on the same
principles as MBSR but was developed to manage daily stressors as well as
enhance resilience. Some researchers state that mindfulness-based interventions’
effects on reducing stress are due to its ability to reduce physiological arousal,
such that muscle tension is decreased, and the body is told that it is not in danger
and can return to its normal functioning. Others claim that it is a combination of
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two steps: reducing reactivity to stressors and changing one’s cognitive appraisal
of self-efficacy and how one copes with stressors (Manocha et al., 2011).
The aim of the current study is to investigate how mindfulness practice can
reduce symptoms of job stress, as the current literature lacks agreement as to
whether the effects of interventions are attributed to mindfulness or to some other
variable.
Measures of Job Stress
There are multiple scales cited in the literature that have been used to measure
workplace stress such as the Perceived Stress Scale (PSS; Cohen Kamarck, &
Mermelstein, 1983), the Depression Anxiety Stress Scale (DASS), and the
Symptom Checklist-90-Revised (SCL-90-R). The PSS is one of the most
commonly employed self-report instruments used to measure current stress levels,
with high levels of internal consistency (Klatt, Norre, Reader, Yodice, & White,
2017). Biological measures such as resting blood pressure (Klatt et al., 2009) and
cortisol levels (Malarkey et al., 2013; Christopher et al., 2016; Klatt et al., 2009)
are sometimes employed as more objective measures of stress. They are, however,
more expensive, more difficult to administer, and more difficult to analyse, and
were therefore not used in the present study.

Burnout
Prolonged stress has been suggested to be the most common cause of burnout
(Taylor & Millear, 2016; Wollseiffen et al., 2016; Bakker & Demerouti, 2007).
According to Schaufeli, Taris, and van Rhenen (2008), burnout is a metaphor
which describes a psychological condition of extreme fatigue. The most
commonly used definition is attributed to Maslach (1993) who suggested that
burnout is comprised of three different components: exhaustion; cynicism; and
lack of professional efficacy (Maslach, 1993; Taylor & Millear, 2016). Cases of
individuals suffering from burnout have risen and contribute to national
economies’ growing healthcare costs (Wollseiffen et al., 2016).
Burnout symptoms are associated with impairments to areas of the brain
that are required for higher-order cognitive functioning (Duarte & Pinto-Gouveia,
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2016). Marchand (2014) found evidence via functional neuroimaging studies that
the practice of mindfulness may positively affect brain functioning in these same
areas. Therefore, the relationship between mindfulness and negative work
outcomes is valuable to the field of organisational psychology. Burnout symptoms
cause impairments to the brain, yet results from functional neuroimaging studies
suggest that mindfulness may be able to repair these areas and allow individuals
to regain cognitive functioning.
Effects of Burnout
Burnout can lead to physical and mental health problems which can have a
negative impact on both an individual’s home and work life (Schaufeli et al.,
2007; Duarte & Pinto-Gouveia, 2016; Testa & Sangganjanavanich, 2016; Taylor
& Millear, 2016; Maricutoiu, Sava, & Butta, 2016). Physical and mental health
outcomes most commonly noted in the literature include fatigue (Testa &
Sangganjanavanich, 2016), insomnia and hypertension (Duarte & Pinto-Gouveia,
2016), depression (Schaufeli et al., 2007; Shapiro et al., 2007), and anxiety (Testa
& Sangganjanavanich, 2016; Duarte & Pinto-Gouveia, 2016). Negative work
outcomes include reduced job satisfaction (Blankertz & Robinson, 1997),
increased turnover within agencies (Alexander, Lichtenstein, Oh, & Ullman,
1998), reduced quality of care (Shanafelt et al., 2002; Salyers et al., 2015), and the
desire to retire early or leave the helping professions (Testa & Sangganjanavanich,
2016). These outcomes, along with an increase in self-reported medical errors, can
affect the individual, the organisation (e.g. healthcare costs, turnover, and
absenteeism), and the wider society especially when dealing with healthcare
professionals and other helping professions (West et al., 2006).
Preventing Burnout
Although it may be impossible to avoid stress or burnout completely, there are
methods that have been proven to reduce stress, prevent burnout, and even
increase positive work outcomes. Resources (either in the workplace environment
or personal traits) can buffer against demands and prevent the negative effects of
stress from developing (Taylor & Millear, 2016). These resources include
autonomy, social support, work climate, skill discretion, as well as self-efficacy
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and optimism (Bakker & Demerouti, 2007). Many studies have also demonstrated
the benefits of mindfulness practice and have successfully used interventions to
reduce stress and prevent burnout in different working populations (e.g. Testa &
Sangganjanavanich, 2016; Duarte & Pinto-Gouveia, 2016; Taylor & Millear,
2016; Cohen-Katz, Wiley, Capuano, Baker, & Shapiro, 2005). The current study
investigates how mindfulness practice can reduce symptoms of burnout, and
whether the effects of interventions are attributed to mindfulness or to some other
variable.
There are several conflicting arguments with regard to the effectiveness of
interventions in reducing the symptoms of burnout. In their review, Richardson
and Rothstein (2008) stated that cognitive-based therapy (CBT) was the most
efficient method for reducing the symptoms of stress because it requires the
individual to take an active approach to their recovery. The researchers also stated
that shorter interventions (i.e. less than four weeks) were effective at reducing
stress and burnout. In contrast, Maricutoiu et al. (2016), found that one to two
months is an appropriate duration for an intervention, as fewer than four weeks in
their study resulted in a null effect on emotional exhaustion and personal
accomplishment, and had a negative effect on depersonalisation (Maricutoiu et al.,
2016). It is also important to establish the kind of intervention setting which may
lead to the best results. In the case of burnout, group interventions as opposed to
individual interventions have led to greater reductions in burnout symptoms, but it
is unclear as to why this is the case (Maricutoiu et al., 2016). It may be due to the
perceived social support that comes with participating in a group intervention, but
it is difficult to determine at this stage.
Measuring Burnout
According to the Job Demands-Resources model, burnout occurs when employees
believe the quality and quantity of demands exceed the resources available to
them (Bakker & Demerouti, 2007). Approximately 90% of all studies use the
Maslach Burnout Inventory to measure burnout (Schaufeli et al., 2007). It is a
well-validated and reliable measure which will be the most likely scale to
facilitate accurate data collection in measuring burnout in different populations
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(e.g. Bakker, Demerouti, & Schaufeli, 2002; Schutte, Toppinen, Kalimo, &
Schaufeli, 2000).

Exercise
Exercise programs are valued due to their ability to release stress and tension in a
physical way, provide a distraction or something to focus on, or they can be used
as an outlet for an individual’s anger (Richardson & Rothstein, 2008). The
negative effects of job stress and burnout can impact both an individual’s
psychological and physical health. Mindfulness practice can reduce job stress and
burnout and, in turn, improve psychological and physical health. Physical activity
is often encouraged by health and well-being advocates as a way of improving
one’s well-being. For these reasons, it is important to consider how different
forms of exercise can moderate the relationship between mindfulness practice, job
stress, and burnout. Meta-analyses that investigate mindfulness and negative work
outcomes whilst accounting for the moderator of physical activity are rare.
Definition of Exercise
Physical activity (also referred to as “exercise” or “fitness” in the literature) can
be defined as any movement of the body produced by muscle action, that leads to
greater energy expenditure than when resting (Caspersen, Powell, & Christenson,
1985). It can include many different forms of activity from walking and playing
sports, to doing household chores (Ryde & Brown, 2017).
Benefits Associated with Exercise
Harvey et al. (2010), state that there are many benefits associated with regular
physical activity. Physical activity can stimulate the release of serotonin and betaendorphins, which leads to enhanced mood (Harvey et al., 2010). This explains
part of the relationship between exercise and psychological disorders such as
depression and anxiety (Ryde & Brown, 2017). Exercise can yield physiological
effects such as reduced risk of cardiovascular disease, obesity, and chronic disease
by promoting weight loss and reducing blood pressure (Ryde & Brown, 2017).
Physical activity is, therefore, beneficial not only in the treatment of disorders, but
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also in the prevention of the disorders occurring in different populations (Ryde &
Brown, 2017).
Yoga is a distinct form of practice that can bring about benefits on a
physical, mental, and emotional level (Meissner, Cantell, Steiner, & Sanchez,
2016). It has been referred to as “mindfulness in motion” and focuses not only on
physical postures and control of the breath, but on universal moral and ethical
principles (Meissner et al., 2016). A common format for yoga practice begins with
“checking in, breath awareness and centering, sun salutations, standing poses,
sitting poses, backbends, finishing poses, and relaxation” (Meissner et al., 2016,
p.3). As both physical activity and mindfulness practice have been shown to
reduce the effects of negative work outcomes, it is important to investigate the
effects of exercise on mindfulness-based interventions.
Depending on whether an individual exhibits symptoms of depression,
anxiety, or stress, for example, a relaxing yoga practice may be more beneficial
than moderate to heavy exercise. Studies have shown that vigorous physical
activity can exacerbate the symptoms of job stress, as it increases physiological
arousal in the brain and the release of stress hormones such as cortisol (Jacks,
Sowash, Anning, McGloughlin, & Andres, 2002). On the other hand, a leisurely
walk or yoga practice can have a negative effect on stress (Kirkcaldy et al., 1994).
The type of yoga can also determine the quality of the benefits experienced, with
traditional approaches to yoga yielding more positive effects than Western
approaches (Meissner et al., 2016). The traditional yoga approach is characterised
by yoga practice five mornings per week, compared to Western yoga practice,
which involves between one and three evenings per week of yoga practice
(Meissner et al., 2016). The benefits associated with yoga include, but are not
limited to, reducing stress by decreasing the level of cortisol in the bloodstream
(Granath et al., 2006), improving relaxation and sleep, reducing muscle tension,
improving strength and flexibility, and controlling blood pressure, heart, and
metabolic rate (Raub, 2002). The findings from certain studies have suggested
that high intensity physical activity has greater effects on decreasing symptoms of
depression (Harvey et al., 2010), while others have found that yoga-style practices
are more beneficial for reducing job stress and anxiety (Meissner et al., 2016; de
Bruin et al., 2016). It is also important to consider whether an individual’s
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perceptions of their mental recovery are associated with the physical activity itself
or because of the social interactions associated with participation in the exercise
(Wollseiffen et al., 2016; Kirkcaldy et al., 1994).
Interventions Involving Exercise
Exercise interventions have provided evidence of the beneficial physiological and
psychological effects of practicing regular physical activity (Dugdill et al., 2008;
Ryde & Brown, 2017; Kirkcaldy et al., 1994; Meissner et al., 2016). At an
organisational level, having mentally and physically healthy employees leads to
decreased turnover, absenteeism, and stress in the workplace (Pak, Olsen, &
Mahoney, 2000). A review of different interventions has identified several types
of workplace interventions for increasing physical activity. These can be
categorised as inter/intrapersonal-level interventions and social or environmentallevel interventions (To, Chen, Magnussen, & To, 2013). Examples of common
workplace exercise interventions at an intra or interpersonal level include
providing employees with pedometers, learning materials, fitness classes, and
regular exercise consultations (To et al., 2013). At an environmental or social
level, interventions include fitness expos, improvement of exercise facilities, and
senior management endorsement of company exercise programs (To et al., 2013).
Using the stairs instead of escalators and elevators as well as encouraging active
travel and workplace walking groups are cheap and easy ways for employees
(who have primarily sedentary work) to lead a more active lifestyle (Dugdill et al.,
2008). In fact, it has been suggested that walking interventions in the workplace
could be as much as four times more beneficial than other physical activity
interventions (Abraham & Graham-Row, 2009). Like the studies on burnout
which found that group interventions are more effective than individual-level
interventions (e.g. Maricutoiu et al., 2016), it has been suggested that walking
interventions in the workplace may be more beneficial due to the social
interactions or perceived peer support from other group members.
The above studies suggest that workplace exercise interventions produce
benefits on individual and organisational levels. The present meta-analysis is
valuable because there have been no meta-analyses to compare the effects of
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different forms of exercise on the relationship between mindfulness, job stress,
and burnout.

Study Objectives
Based on the above findings, the present meta-analysis will examine the
effectiveness of mindfulness interventions for reducing job stress and burnout.
Due to the mental and physical benefits associated with exercise, this study will
also investigate how different forms of physical activity moderate the relationship
between mindfulness, job stress, and burnout.

Chapter Summary
Job stress and the prevalence of burnout in modern society can be extremely
detrimental to individuals, their families, organisations, and to society.
Mindfulness research has shown evidence of reducing these negative effects
through workplace mindfulness-based interventions.
Furthermore, the type of exercise engaged in can lead to distinct outcomes.
While vigorous exercise such as running may be beneficial for individuals
suffering from depression, yoga may be a more appropriate activity for
individuals with symptoms of stress. The wrong form of exercise can reduce the
desired effects of mindfulness and its associated psychological and physiological
benefits (in and outside of the workplace), so it is important to review this
information in relation to stress and burnout.
This meta-analysis has two goals: To examine the relationship between
mindfulness and job stress and burnout; and to examine the effects of different
forms of exercise in moderating the above relationship.
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Chapter 2: Methodology
Materials and Methods
Purpose of Meta-Analysis
According to Field and Gillett (2010), meta-analysis is a statistical tool which
uses empirical studies based on similar research questions to estimate the overall
effect size of a treatment or intervention on some other variable. Meta-analyses
are conducted in order to answer questions on a wider scale than what is possible
with single pieces of research. If we base our estimates of effects on small
samples, they will be less accurate than if we analyse data from many relevant
studies (Field & Gillett, 2010).
During the search and selection process for the present meta-analysis,
relevant data were recorded on an Excel spreadsheet. This data included: article
titles; authors; databases; search terms; measures; types of exercise; types of
studies; types of subjects; sample sizes; control group data; effect
size/correlations; reasons for exclusion; as well as means and standard deviations
for all measures, samples, and time points.

Data Set
The literature search was carried out over a period of four months, from
November 1, 2017 to February 28, 2018. Due to the nature of the study, there was
limited time available to carry out the research, so any difficulties retrieving
unpublished data resulted in the study’s exclusion from this meta-analysis. Thirtythree initial review and 13 supplementary review studies were retrieved and read
in full, from a total of nine database searches (see Figure 2). All required statistics
were retrieved for 17 articles and could therefore be used in the present metaanalysis. This included 32 independent samples. The studies were in the form of
journal articles (n=15) and Masters theses (n=2).
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Search Strategy
Studies that assessed the impact of trait mindfulness or mindfulness-based
interventions in the workplace were collected from a variety of sources. Firstly, an
electronic search of six databases was conducted: PsycINFO, Web of Science,
Emerald, Scopus, NZ Research, and the University of Waikato Research
Commons, using the same or similar search terms These databases were chosen in
order to obtain studies from different countries in a broad range of research ﬁelds,
including the social sciences and human resource management. One of these
databases only included research conducted in New Zealand, while another
included unpublished studies in the form of dissertations and Masters theses
completed by postgraduate students from the University of Waikato. Certain
databases can be used to retrieve unpublished studies as opposed to only listing
published and/or peer-reviewed journal articles. It is important to include
unpublished studies in a meta-analysis since the results are not likely to be
significant. This means that without their inclusion, the combined effect size of an
intervention or treatment will be overestimated. Effect size statistics are especially
important when conducting meta-analyses, so it is important to test for publication
bias.

Operational Definitions
For the purposes of this study, the following operational definitions were chosen
or modified during the literature review stage and used to describe the following
variables in the research model (see Figure 1):
Mindfulness: The presence of attention to, and awareness of, what is occurring in
the present moment.
Exercise: Any movement of the body produced by muscle action that leads to
greater energy expenditure than when resting.
Mindful movement: Exercise performed with awareness.
Job stress: A particular relationship between the person and their work
environment that is appraised by the person as taxing or exceeding their resources
and damaging their other well-being.
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Burnout: A psychological condition of extreme fatigue comprised of three
components: exhaustion, cynicism, and lack of professional efficacy.

Figure 1. Research model

Inclusion and Exclusion Criteria
To be considered eligible for this meta-analysis, research had to meet several
inclusion criteria (see Figure 2). These criteria are outlined below.
Initial Review Inclusion Criteria
Firstly, to determine whether the articles needed to be read in full, the titles and
abstracts for each study that resulted from a database search were read by the
reviewer. The following questions were asked:
1. Does the article examine the impact of trait mindfulness or mindfulness
interventions on job stress and/or burnout? (Required)
2. Is the study quantitative? (Required)
3. Is there an exercise component? (Optional)
Initial Review Exclusion Criteria
Studies could be immediately excluded from the meta-analysis if they met any of
the following criteria:
1. The study was qualitative or descriptive in nature.
2. Samples in the study were from the non-working population:
a. Children less than 18 years old
b. Students or graduates
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c. Professionals in training
d. People who are retired (65+ years old)

The titles and abstracts were read for 172 of the 3362 database search
results. Thirty-six articles, five theses, three meta-analyses, and two systematic
reviews were identified at this stage.
Supplementary Review
Three meta-analyses and two systematic reviews were identified in the initial
review and since secondary analyses are not able to be included in a metaanalysis, they were moved aside for supplementary review of any relevant
information that could be included in the thesis. In addition, eight relevant journal
articles were set aside for supplementary review after not meeting initial review
inclusion criteria.
Secondary Review Inclusion Criteria
Thirty-three documents were downloaded for full-text review as they met the
initial review inclusion criteria. Sixteen articles were excluded after not meeting
secondary review inclusion criteria. To determine whether each study could be
included in the meta-analysis, the articles needed to report sample sizes, means,
and standard deviations for all samples, time points, and measurement scales, as
well as either a correlation or effect size. If means and standard deviations were
not reported, some other type of statistic that could be converted into a
standardized mean effect size (e.g. Cohen’s d) or correlation (e.g. Pearson’s r) was
necessary. If articles did not report these statistics, the author(s) of the study were
contacted.
Secondary Review Exclusion Criteria
Due to the nature of the study as a student’s Masters thesis, if the authors did not
reply to the email request for additional data within three weeks, their article had
to be excluded from this study. Discarded articles were still included in the
reference list if any relevant information was used in the final copy of the metaanalysis.
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Final Review
The necessary statistics were retrieved for 17 studies (15 journal articles and 2
Masters theses) that met all other inclusion criteria and none of the exclusion
criteria.

Figure 2. Review process flow diagram

Database Searches
Firstly, an electronic search of six databases was conducted. These databases
included PsycINFO, Web of Science, Emerald, Scopus, NZ Research, and the
University of Waikato Research Commons. Then, searches using ProQuest Social
Sciences and EBSCOHost were carried out because the original results were
extremely limited. Finally, a search using Google Scholar was conducted to check
whether the previous database searches had missed any eligible studies. Table 1
summarises these searches.
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PsycINFO
For the PsycINFO database, the following search terms were entered on three
lines - Index terms: “mindfulness” AND Index terms: “occupational stress” AND
Index terms: “exercise” OR “physical fitness” OR “yoga”. The database search
originally produced four results. The “Index terms” filter on the third line was
then replaced with the “Any field” filter. This resulted in a total of 16 “hits”
instead of four. Nine out of the 16 articles needed to be read in full to determine
their eligibility for inclusion in this study. Three articles were included in the final
sample for the present meta-analysis.
Scopus, Web of Science, and University of Waikato Research
Commons
For the Scopus, Web of Science Core Collection, and University of Waikato
Research Commons databases, the following search terms were used - Keywords:
“mindfulness” AND Keywords: “occupational stress” AND Keywords: “exercise”
OR “physical fitness” OR “yoga”. The Scopus and Web of Science databases
resulted in the same two articles which did not meet the inclusion criteria. One of
these was a meta-analysis and was, therefore, able to be used in the supplementary
review. The University of Waikato Research Commons search resulted in a
different article, but it used a qualitative approach and, therefore, did not meet the
inclusion criteria.
NZ Research
For the NZ Research database, the following keywords were used in the search Keywords: “mindfulness” AND Keywords: “stress”. The database search resulted
in 23 “hits”. There were three articles that appeared to be relevant and needed to
be read in full by the reviewer. One article was included in the final sample of this
meta-analysis.
Emerald
The Emerald database produced no results when originally searching the terms
used for the PsycINFO, Web of Science, and Scopus databases. The search terms
were then simplified to include - Keywords: “mindfulness” AND Keywords: “job
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stress” AND Keywords: “exercise” OR “yoga”. This search received 31 “hits”. Of
the 31 results, there were two articles that needed to be read in full. One of the
two articles was used the final sample.
ProQuest Social Sciences and EBSCOHost
As the searches produced fewer articles than had been anticipated from a database
search of this scale, a search of ProQuest Social Sciences database and
EBSCOHost was carried out using the same search terms as with the databases
previously mentioned. The ProQuest Social Sciences database found a total of
eight documents. Four journal articles met the exclusion criteria for this metaanalysis. Among the other four articles, one was a duplicate, therefore only three
additional articles needed to be read in full. One of these articles was included in
the final sample. The EBSCOHost database search resulted in a total of nine
documents. Five met the exclusion criteria, whereas the other four needed to be
read in full. Of these four articles, none met the criteria to be included in the final
sample.
Google Scholar
A search using the same search terms was performed using Google Scholar,
which came back with 3270 results. Titles and abstracts were read for the first 80
articles that resulted from the search. Search results were displayed in order of
relevance to the search terms. This meant that it was only necessary to examine
the first eight pages of Google results, as each page decreased in relevance to the
topic of this study. Twenty-five documents were downloaded and read in full. Of
these 25 articles, nine were excluded and the other 16 met the first set of inclusion
criteria. Eleven of these 16 articles were included in the final sample for this metaanalysis.

Table 1
Database Search Results

Database

Search terms

EBSCOHost

Reasons for exclusion

Final no. included in
meta-analysis

No. to read

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

9

4

Qualitative

0

Emerald

Mindfulness and job
stress; Exercise or
yoga

31

2

Qualitative; Samples from
the non-working
population; Reviews of
mindfulness literature;
Related to religion or
spirituality

1

Google Scholar

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

3270

25

Not relevant; Samples
from non-working
population; Qualitative;
Double-ups

11

23

No. of results

Mindfulness;
Stress

23

3

Qualitative; Samples from
the non-working
population; Focused on
improving well-being
scales

1

ProQuest Social Sciences

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

8

3

Qualitative; Sample from
non-working population;
Double-up

1

PsycINFO

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

16

9

Samples from the nonworking population

3

Scopus

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

2

0

Meta-analysis; Qualitative
study

0

University of Waikato
Research Commons

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

1

0

Qualitative study

0

24

NZ Research

Web of Science

Mindfulness;
Occupational stress;
Physical fitness,
Exercise, Yoga.

2

0

Meta-analysis; Qualitative
study

0

25
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Reasons for Exclusion
The main reasons for articles being excluded from this study were because the
samples were from the non-working population (children, students, or people of
retirement age), they included only qualitative data, were not original studies, and
some were related to religion and spirituality which was beyond the scope of this
meta-analysis (see Table 1). Due to the nature of this study, meta-analyses and
systematic reviews could not be included either. They were, however,
downloaded and read in full as part of the supplementary review process. Their
reference lists did not help to identify any additional studies as they referred to
studies already found in the initial database searches.

Data Extraction
Means, standard deviations, and correlations were extracted from each study for
each sample group, measurement scale, and time point. If the means, standard
deviations, and correlations were not reported, effect sizes could be reported
instead and converted to Pearson’s r (pre-post correlation statistic). If no effect
sizes were reported, the author(s) of the studies were contacted via email to
request the data (see Table 2).

Effect Size Data
In addition to the pre and post-intervention means and standard deviations, each
study needed to report correlations or effect size data before it was able to be
entered into the statistical program Comprehensive Meta-Analysis (CMA)
[Version 3]. Several articles reported Cohen’s d statistics, while others reported
effect size data calculated from ANOVAs (e.g. (partial) eta-squared). If a
correlation was not reported, it was calculated by converting the other effect size
data. For the purposes of this meta-analysis, reported effect size statistics were
converted to Pearson’s Correlation Coefficient (r) before they were entered in
CMA (see Table 3). The statistical program then calculated effect sizes using
Hedge’s g.
Cohen’s d and Hedge’s g are often used as an effect size measures as they
indicate the standardised difference between the means of two or more sample
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groups and transform effect sizes to a common metric (Borenstein, Hedges,
Higgins, & Rothstein, 2009). This allows researchers to analyse data from
different outcome measures at the same time. In this meta-analysis, these sample
groups engaged in different mindfulness-based interventions and different forms
of physical activity. Hedge’s g and Cohen’s d are extremely similar except with
small sample sizes (<20), where Hedge’s g outperforms Cohen’s d. For this
reason, it is sometimes called the “corrected” effect size (Lakens, 2013). For
Hedge’s g, 0.2 is interpreted as a small effect size, while 0.5 is a medium effect,
and 0.8 is interpreted as a large effect.
Transformational Statistics
Where multiple means and standard deviations were reported for one
measurement scale (e.g. five subscales of the FFMQ, for both control and
experimental groups, across multiple time points), the grand mean and composite
variance were calculated before the data could be entered into CMA (see Table 2).
The grand mean was calculated by dividing the mean of each subscale by
the total number of subscales. This grand mean was then used to calculate the
composite variance, and the standard deviation is then calculated by taking the
square root of this grand/composite variance.
To calculate the “grand mean” for the whole dataset, the following
formula from Burton (2016) was used: Grand mean = Sum of the Mean of all Sets
/ Total Number Sets.
The “grand variance” for the whole dataset of N observations is then
calculated using the following equation: GV = ((X1-GM)2 + (X2-GM)2 + … +
(Xn-GM)2) / (N-1).
According to Burton (2016), the overall standard deviation or “grand
standard deviation” for the whole dataset is then calculated by taking the square
root of the variance, √GV.
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To convert Cohen’s d to Pearson’s Correlation Coefficient (r), the
following formula from Borenstein et al. (2009) was used:

The correction factor (a) is a ratio (of “n”), not an absolute value.
Therefore, if the sample size of all groups within each study in the meta-analysis
are equal, the correction factor (a) can be accurately substituted into the above
equation as “4” (Borenstein et al., 2009).
To convert (partial) eta-squared to Pearson’s Correlation Coefficient (r),
the square root of the effect size was taken. This was in accordance with the
assumption that eta-squared is identical to partial eta-squared with one
independent variable, and identical to r² (Lakens, 2013). All studies included in
this meta-analysis had one independent variable (i.e. a mindfulness-based
intervention) so it was possible to treat partial eta-squared and eta-squared in the
same way. Pearson’s r was then calculated based on the assumption that if η² = r²,
then √ η² = r.
It is important to note at this stage that although the calculations of and
conversions to Pearson’s r were based on the most accurate information available,
they should be considered estimates and, therefore, they should be interpreted
with caution.

Data Analysis
Data analysis was carried out using a statistical software package called
Comprehensive Meta-Analysis (CMA) [Version 3]. All data for the 17 eligible
studies were entered and six separate analyses were run.
The first and second analyses consisted of controlled (n=12) and
uncontrolled studies (n=5). These analyses examined the effect of the main
relationship between mindfulness, job stress, and burnout. Tables 4 and 5
summarise this statistical data. These two analyses also produced forest plots to
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summarise effect size data (see Figures 5 and 6) and funnel plots to test for
publication bias (see Figures 3 and 4).
The remaining four analyses examined the same relationship whilst
accounting for exercise as a moderator. Controlled studies that included an
exercise component (n=10) were compared against uncontrolled studies (n=3).
Tables 6 and 7 summarise the statistical data produced by CMA. Finally,
controlled studies that did not include an exercise component (n=2) were next
compared with uncontrolled studies (n=2). Tables 8 and 9 summarise this data.
Separate analyses were run because it is not possible to combine
controlled with uncontrolled studies. Controlled studies use control groups (show
the effect of an independent variable and examine between-group differences)
while uncontrolled studies only examine the changes in one group before and after
an intervention (i.e. within-group comparisons).
Fixed Effect Versus Random Effect Models
Depending on whether a fixed or random effects model is used, this changes the
meaning of the effect being analysed. Under the fixed effects model there is only
one true effect, and the combined effect is an estimate of that value. Under the
random effects model there is a distribution of true effects, and the summary
effect is an estimate of that distribution’s mean (Borenstein et al., 2009). The
above information indicates that the random effects model will be the most
appropriate model to use for the present meta-analysis.

Table 2
Retrieval of Statistics

Author

Title

Database

Type of document

Statistics

Aikens, Astin, Pelletier,
Levanovich, Baase, Park, and
Bodnar

Mindfulness goes to work: Impact of an
online intervention

Google Scholar

Journal Article

FFMQ five subscales
transformed into grand mean
and composite variance

Ancona and Mendelson

Feasibility and preliminary outcomes of
a yoga and mindfulness intervention for
school teachers

Google Scholar

Journal Article

Cohen’s d converted to
Pearson’s r

Christopher, Goerling, Rogers,
Hunsinger, Baron, Bergman,
and Zava

A pilot study evaluating the
effectiveness of an MBI on Cortisol
Awakening Response and health
outcomes among LEOs

PsycINFO

Journal Article

Cohen’s d converted to
Pearson’s r
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Cohen’s d converted to
Pearson’s r

de Bruin, Formsma, Frijstein,
and Bogels

Mindful2Work: Effects of combined
physical exercise, yoga, and mindfulness
meditations for stress relief in
employees. A proof of concept study

Flook, Goldberg, Pinger, Bonus, Mindfulness for teachers: A pilot study
to assess effects on stress, burnout and
and Davidson
teaching efficacy

PsycINFO

Journal Article

Emailed authors for additional
statistics
Partial eta squared converted to
Pearson’s r

Google Scholar

Journal Article

FFMQ, SCL-90-R, and MBI
subscales transformed into
grand mean and composite
variance
Mean of subscales (Cohen’s d)
converted to Pearson’s r
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Foureur, Besley, Burton, Yu,
and Crisp

Enhancing the resilience of nurses and
midwives: Pilot of a mindfulness-based
program for increased health, sense of
coherence and decreased depression,
anxiety and stress

Google Scholar

Journal Article

Cohen’s d calculated and
converted to Pearson’s r

Franco, Manas, Cangas,
Moreno, & Gallego

Reducing teachers' psychological
distress through a mindfulness training
program

ProQuest Social
Sciences

Journal Article

Cohen’s d was converted to
Pearson’s r

Harrison

Assessing Generic and Program-Specific Google Scholar
Dose-Response Relations Between
Engagement in Contemplative Practices
and Reductions in Teachers’
Occupational Stress and Burnout

Masters Thesis

Statistics available

Hartfiel, Burton, RycroftMalone, Clarke, Havenhand,
Khalsa, and Edwards

Yoga for reducing perceived stress and
back pain at work

Google Scholar

Journal Article

Cohen’s d calculated and
converted to Pearson’s r

Hartfiel, Havenhand, Khalsa,
Clarke, and Krayer

The effectiveness of yoga for the
improvement of wellbeing and resilience
to stress in the workplace

Google Scholar

Journal Article

POMS-Bi subscales
transformed into grand mean
and composite variance

Klatt, Norre, Reader, Yodice,
and White

Mindfulness in motion

PsycINFO

Journal Article

Partial eta squared converted to
Pearson’s r

Lin, Huang, Shiu, and Yeh

Effects of Yoga on Stress, Stress
Adaptation, and Heart Rate Variability
Among Mental Health Professionals—A
Randomized Controlled Trial

Google Scholar

Journal Article

Cohen’s d calculated and
converted to Pearson’s r
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Eta squared converted to
Pearson’s r

The Mindfulness-Based Stress
Reduction Program (MBSR) Reduces
Stress-Related Psychological Distress in
Healthcare Professionals

Google Scholar

Journal Article

Cohen’s d converted to
Pearson’s r

Roeser, Schonert-Reichl, Jha,
Cullen, Wallace, Wilensky,
Oberle, Thomson, Taylor, and
Harrison

Mindfulness Training and Reductions in
Teacher Stress and Burnout: Results
from Two Randomized, Waitlist-Control
Field Trials

Google Scholar

Journal Article

Cohen’s d converted to
Pearson’s r

Taylor, Harrison, Haimovitz,
and Oberle

Examining Ways That a MindfulnessBased Intervention Reduces Stress in
Public School Teachers: a MixedMethods Study

Google Scholar

Journal Article

Cohen’s d converted to
Pearson’s r

Thomas

The use of a self-help book based on
acceptance and commitment therapy: to
improve general well-being and reduce
stress among support workers in
disability sector

NZ Research

Masters Thesis

Cohen’s d converted to
Pearson’s r

Wasylkiw, Holton, Azar, and
Cook

The impact of mindfulness on leadership
effectiveness in a health care setting

Emerald

Journal Article

Eta squared converted to
Pearson’s r

33

Martin-Asuero and GarciaBanda

Table 3
Studies Included in the Meta-Analysis: Measures and Effect Size Data

Study (First

Subjects

Mindfulness measure

author,

Type of Physical

Negative outcome

Effect size and correlational data

Activity

measure(s)

Mindful movement e.g.

Perceived Stress

FFMQ Time 1-2 r=0.305

publication year)
89 Dow

Five Facet Mindfulness

(2014)

Chemical

Questionnaire (FFMQ) (Baer, walking meditation

Scale (PSS)

Time 1-3 r=0.414

Company

Smith, Hopkins,

(Cohen, Kamarck,

PSS Time 1-2 r=0.458

employees from

Krietemeyer, & Toney, 2006)

& Mermelstein,

Time 1-3 r=0.415

Michigan, USA

Ancona, M. R.

43 school

(2014)

teachers

1983)

Not measured

Yoga

Teacher Stress

Emotional Exhaustion r=0.205

Inventory (TSI;

Teacher Stress Inventory r=0.261

Fimian, 1988)
Emotional
Exhaustion
subscale of the
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Aikens, K. A.

Maslach Burnout
Inventory (MBI;
Maslach, Jackson,
& Leiter, 1996)
Christopher, M.

43 police

S. (2016)

officers

FFMQ

Mindful movement, as well as

PSS

FFMQ r=0.511

participants’ normal exercise

Oldenburg

OLBI r=0.347

regime

Burnout Inventory PSS r=0.351
(OLBI;
Demerouti et al.
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2003)

de Bruin, E. I.

26 company

(2017)

doctor referrals
for work-related
stress and/or
burnout

Not measured

Yoga and sports

PSS

PSS Time 1-2 r=0.721
Time 1-3 r=0.806

Flook, L. (2013)

18 public

FFMQ

Yoga

The Symptom

FFMQ r=0.153

elementary

Checklist-90-R

MBI r=0.205

school teachers

(SCL-90-R;

SCL-90-R r=0.256

Derogatis, 1994)
MBI
Foureur, M.

28 hospital staff

Not measured

No exercise component

Stress subscale of

(2013)

(nurses and

the Depression

midwives)

Anxiety Stress

Stress subscale r=0.320

Scale (DASS;
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Lovibond &
Lovibond, 1995)
Franco, C.

68 secondary

(2010)

school teachers

Harrison, J. L.

102 US and

(2014)

Canadian
teachers

Not measured

No exercise component

SCL-90-R

SCL-90-R r=0.498

Not measured

Whole body movement

Occupational

Occupational Stress Time 1-2 r=0.660

practices e.g. yoga

Stress

Time 1-3 r=0.620

MBI

MBI Time 1-2 r=0.740
Time 1-3 r=0.550

Hartfiel, N.

48 university

(2011)

employees

Not measured

Dru yoga

Profile of Mood

POMS-Bi r=0.400

States Bipolar
Scale (POMS-Bi;
Lorr, McNair, &
Fisher, 1982)

Hartfiel, N.

74 government

(2012)

employees

Klatt, M. (2017)

52 bank

Yoga

PSS

PSS r=0.242

Not measured

Yoga

PSS

PSS r=0.480

Not measured

Yoga

Derived from

Work-related stress r=0.400
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Not measured

employees from
Copenhagen,
Denmark
Lin, S.-L. (2015) 60 mental health
professionals

Work-related
Stress Scale (Lan,
2004)

Martin-Asuero,

29 healthcare

A. (2010)

professionals

Not measured

Yoga

Survey of Recent

SRLE r=0.191

Life Experiences
(SRLE; Kohn and
Macdonald, 1992)

Roeser, R. W.

113 school

(2013)

teachers

FFMQ

Yoga

FFMQ Time 1-2 r=0.367

inventory of

Time 1-3 r=0.399

teacher stress

Stress Time 1-2 r=-0.155

(Lambert,

Time 1-3 r=-0.392

McCarthy, &

MBI Time 1-2 r=-0.411

Abbott-Shim,

Time 1-3 r=-0.362

2001)
MBI
Taylor, C.

59 public school

(2016)

teachers

Not measured

Mindful movement

From a longer

Teacher stress Time 1-2 r=0.410

inventory of

Time 1-3 r=0.292

teacher stress
(Lambert et al.,
2001)
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From a longer

Thomas, L. P.

22 support staff

Mindful Attention and

(2011)

working in the

Awareness Scale (MAAS;

disability sector

Brown & Ryan, 2003)

Wasylkiw, L.

21 mid-level

MAAS

(2015)

healthcare

No exercise component

PSS

MAAS r=0.318

MBI

PSS r=0.407
MBI r=0.371

No exercise component

PSS

MAAS r=0.762
PSS r=0.728

managers
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Chapter 3: Results
This chapter reports the results of this study which were calculated using
Comprehensive Meta-Analysis (CMA) [Version 3].

Meta-Analysis Results
Individual effect sizes were calculated for each study using Hedge’s g via CMA.
The random effects model was selected before the analyses were carried out, due
to the variation that exists between the different study populations (Cooper &
Hedges, 2009). Factors varying from study to study include: age, sex, outcome
measures, mindfulness measures, form of physical activity, profession, and
culture, among other variables. These factors can lead to variance in effect size,
and therefore a random effects model was considered more appropriate than the
fixed effects model.
As mentioned previously, due to the different study designs used in each
article, two different analyses were conducted in order to examine the effects of
the main relationship between mindfulness, job stress, and burnout. The first
analysis combined the data from studies that had no control group (n=5), while the
second analysis combined studies that had both treatment and control groups
(n=12).
In order to examine the effect of the moderating variable (exercise), four
additional analyses were performed. These analyses combined data from
controlled studies that had an exercise component (n=10) with uncontrolled
studies (n=3). The other two analyses combined controlled studies that did not
have an exercise component (n=2) with uncontrolled studies (n=2).
Tests of Heterogeneity
According to Hak, Van Rhee, and Surmond (2016), before interpreting the results
of a meta-analysis, it is necessary to look at the statistics regarding heterogeneity
to determine whether the findings can be generalised to diverse populations.
Firstly, the I-squared statistic needs to be examined. I-squared is a measure for the
proportion of observed variance, reflecting real differences in effect size (Hak et
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al., 2016). It is expressed as a percentage, with higher percentages meaning that
the studies used in the analysis cannot be from the same population. If this
number is over, for example, 25%, it would be better to use the Tau-squared
statistics as a measure of dispersion of true effect sizes between studies (Hak et
al., 2016).
For the first analysis (studies with both experimental and control groups),
the I-squared statistic was 94.164. This is extremely high, meaning that the studies
are very unlikely to be from the same population. The Tau-squared statistic is
1.361. The square root of Tau-squared indicates the standard deviation of effect
sizes across studies (SD=1.167). This indicates that the means of the samples in
the analysis are 1.167 standard deviations apart.
For the second analysis (studies without a control group), the I-squared
statistic was still high (48.212). This means that although lower than the first
analysis, it is not possible to assume that the studies were from the same
population. The Tau-squared statistic was 0.044, whose square root would provide
the standard deviation of effect sizes across all studies in the analysis (SD=0.209).
This indicates that the means of the samples are 0.209 standard deviations apart.
The I-squared value for both studies was very high, which suggests that
there is a lot of dispersion amongst the effect sizes. It would be valuable to follow
up this meta-analysis with an examination of this dispersion and its possible
determinants.
Test of Publication Bias
Publication bias occurs when only studies with significant results are chosen for
publication in academic journals. This means that unpublished studies may not be
included in meta-analyses as they are not easily found in common database
searches. This can lead to an over or underestimation of results that may affect the
overall effect size in a meta-analysis.
Funnel plots are used to evaluate publication bias in a meta-analysis. A
symmetrical figure resembling a funnel shape indicates the absence of publication
bias (Borenstein et al., 2009). If publication bias exists, there will be more studies
on one side of the mean than the other. Figure 3 shows a funnel plot for the first
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analysis (studies with experimental and control groups). It has an asymmetrical
shape, indicating that publication bias exists. Figure 4 shows a funnel plot for the
second analysis (experimental groups only). It is more symmetrical in shape than
Figure 3, indicating an absence of publication bias. It does, however, only include
five studies. It is important to note that a minimum of 10 samples are required for
a funnel plot to detect publication bias, so this may have affected the results of
this study.

Figure 3. Funnel plot for analysis 1 showing the Hedge’s g for each independent
sample plotted against the standard error.

Figure 4. Funnel plot for analysis 2 showing the Hedge’s g for each independent
sample plotted against the standard error.
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Combined Effect Size
Before we can report the combined effect sizes for each analysis, we need to
explicitly state that the populations covered by this empirical research are the
working population from developed countries. Other populations have not been
covered by this study, meaning that different effects might be observed to those
reported in this meta-analysis (Hak et al., 2016).
Table 4 summarises the results for the first analysis (studies with both
experimental and control groups). A combined effect size (Hedge’s g) was
calculated using the random effects model. This statistic was 1.366, which is
interpreted as an extremely large effect size (large effect size > 0.8). Figure 5
shows the forest plot for all independent samples and the overall Hedge’s g effect
size, based on a 95% confidence interval using the random effects model.
Table 4. Results from analysis 1: Studies with both experimental and control
groups.
Model

Hedge’s g

Variance

Lower
limit

Upper
limit

P value

Random

1.366

0.123

0.678

2.055

<0.001

Figure 5. Forest plot from analysis 1 showing all independent samples and the
overall Hedge’s g effect size and 95% confidence interval using the random
effects model
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Table 5 summarises the results for the second analysis (studies without
control group data). Hedge’s g was 0.846 under the random effects model. These
effect size statistics can be interpreted as there being a larger effect size of
controlled as opposed to uncontrolled studies on workplace mindfulness-based
interventions. Figure 6 shows a forest plot of all independent samples and the
overall effect size, based on a 95% confidence interval using the random effects
model.
Table 5. Results for analysis 2: Studies without control groups.

Model

Hedge’s g

Variance

Lower
limit

Upper
limit

P value

Random

0.846

0.019

0.576

1.117

<0.001

Figure 6. Forest plot for analysis 2 showing all independent samples and the
overall Hedge’s g effect size and 95% confidence interval using the random
effects model.

In this study, the impact of physical activity as a moderator to the main
relationship (mindfulness to stress and burnout) was also examined. Table 6
summarises the results of the third analysis – controlled studies with an exercise
component. A combined effect size (Hedge’s g) was calculated using the random
effects model. This statistic was 0.992, which can be interpreted as a large effect.
Table 7 summarises the results of the fourth analysis – uncontrolled studies with
an exercise component. A combined effect size (Hedge’s g) was calculated using
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the random effects model. This statistic was 0.904, which can be interpreted as a
large effect.
Table 6. Results from analysis 3: Moderator analysis – Studies with an exercise
component and with both experimental and control groups.
Model

Random

Hedge’s g

0.992

Variance

0.095

Lower

Upper

limit

limit

0.386

1.597

P value

<0.001

Table 7. Results from analysis 4: Moderator analysis – Studies with an exercise
component and without control groups.
Model

Random

Hedge’s g

0.904

Variance

0.037

Lower

Upper

limit

limit

0.528

1.280

P value

<0.001

Table 8 provides a summary of the results of the fifth analysis – controlled
studies without an exercise component. The combined effect size calculated using
the random effects model was 3.339. This is an extremely large effect size.
Finally, Table 9 summarises the results of the sixth and final analysis –
uncontrolled studies without an exercise component. The combined effect size
(Hedge’s g) was calculated using the random effects model and had a statistic of
0.672. This can be interpreted as a medium effect. The practical implications of
these findings will be discussed in the next chapter.
Table 8. Results from analysis 5: Moderator analysis – Studies without an
exercise component and with both experimental and control groups.
Model

Random

Hedge’s g

3.339

Variance

2.272

Lower

Upper

limit

limit

0.385

6.293

P value

0.027
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Table 9. Results from analysis 6: Moderator analysis – Studies without an
exercise component and without control groups.
Model

Random

Hedge’s g

0.672

Variance

0.041

Lower

Upper

limit

limit

0.275

1.068

P value

<0.001
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Chapter 4: Discussion
In this chapter, we will discuss the results of the meta-analysis as well as the
practical implications of the findings, the strengths and limitations of the study, as
well as any suggestions for future research.

Summary
Trait mindfulness can benefit an individual’s physical and mental health, with
effects ranging from decreased depression (Aikens et al., 2014) and increased
resilience (Choi & Leroy, 2015; Dane, 2011; Glomb et al., 2011) to improved
cardiovascular health (Klatt et al., 2009). In the workplace, mindfulness can yield
many benefits such as increased work-family balance (e.g. Choi & Leroy, 2015;
Allen & Kiburz, 2011), reduced absenteeism (Beshai et al., 2016), and increased
ethical decision-making (Ruedy & Schweitzer, 2010). For these reasons, research
that employs mindfulness-based interventions is extremely valuable to the field of
organisational psychology.
Many researchers have already investigated the relationship between
mindfulness-based interventions, occupational stress, and burnout. Job stress can
lead to depression and anxiety (Shapiro et al., 2007; Klatt et al., 2009; Bergman et
al., 2016), sleep disorders (Christopher et al., 2016; Klatt et al., 2009), PTSD
(Bergman et al., 2016), and alcohol and substance abuse (Bergman et al., 2016).
In the workplace, symptoms of stress can lead to impaired attention,
concentration, and decision-making skills. This can increase the risk of workplace
accidents from occurring (Manocha et al., 2011), as well as reduce job satisfaction
and performance (Shapiro et al., 2007; Klatt et al., 2009). Job stress has the ability
to cause negative repercussions on an individual, organisational, and societal
level. In addition to this, prolonged stress can lead to burnout, a condition of
extreme fatigue, characterised by emotional exhaustion, depersonalisation, and a
low level of personal accomplishment (Taylor & Millear, 2016; Wollseiffen et al.,
2016; Bakker & Demerouti, 2007). Burnout causes physical and mental health
problems such as insomnia and hypertension (Duarte & Pinto-Gouveia, 2016),
depression (Schaufeli et al., 2007; Shapiro et al., 2007), and anxiety (Testa &
Sangganjanavanich, 2016; Duarte & Pinto-Gouveia, 2016). In the workplace,
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burnout can lead to reduced job satisfaction (Blankertz & Robinson, 1997),
increased turnover (Alexander et al., 1998), and reduced quality of care (Shanafelt
et al., 2002; Salyers et al., 2015). The outcomes of stress and burnout, therefore,
can affect the individual, the organisation (e.g. increased healthcare costs,
turnover, and absenteeism), and the wider society especially when dealing with
healthcare professionals and other helping professions (West et al., 2006).
Exercise interventions have provided evidence of the beneficial
physiological and psychological effects of practicing regular physical activity
(Dugdill et al., 2008; Ryde & Brown, 2017; Kirkcaldy et al., 1994; Meissner et
al., 2016). At an organisational level, health benefits caused by physical activity
can decrease employee turnover, absenteeism, and stress in the workplace (Pak et
al., 2000). Organisations often employ physical activity interventions which
include walking groups, the promotion of active travel, and using the stairs instead
of elevators. Due to the benefits associated with physical activity and, in
particular, its ability to reduce stress, it was important to investigate whether
exercise moderates the relationship between mindfulness, job stress, and burnout.
The main objective of this meta-analysis was to investigate the
relationship between mindfulness, occupational stress, and burnout. The second
objective was to evaluate the effect of exercise as a potential moderating variable
to the above relationship.

Overview of Findings
This meta-analysis included 17 studies representing a range of different
professionals exposed to normal workplace stressors, from teachers and healthcare
professionals to police officers and office workers.
Two analyses were run to summarise the effects of mindfulness
interventions on within-group study designs versus studies that used control or
wait-list control groups. Four more analyses were carried out to examine the
effect of exercise as a moderator.
The first two analyses involved controlled and uncontrolled studies which
examined the effectiveness of mindfulness-based interventions on job stress
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and/or burnout. Results show that the overall effect size for the first analysis
(controlled studies) was 1.366. For the second analysis (uncontrolled studies), the
overall effect size was 0.846. These effect sizes suggest that a large, positive
relationship exists between workplace mindfulness interventions and their ability
to reduce job stress and employee burnout. The effect size was extremely large for
the first analysis, reinforcing the previously established relationship between the
ability of mindfulness to reduce negative work outcomes.
With the second analysis (studies without control groups), a large effect
was found, but this only considered within-group data (i.e. from before and after
treatment of the same group of participants). Since it is sometimes not possible to
employ control groups in psychological research, the five studies combined in the
second analysis only examined the impact on the outcome variables from pre to
post-intervention. Findings gain reliability and validity when we can compare
treatment with control groups (i.e. no treatment) and determine that it was in fact
the intervention that caused any changes.
These effect sizes were significantly higher than the effect sizes found in
previous meta-analyses. Virgili (2015) conducted a meta-analysis to examine the
effectiveness of mindfulness-based interventions on work outcomes and found a
significant, medium to large effect. For both within-group and between-group
comparisons, a Hedge’s g of 0.68 was found. Additionally, Khoury et al. (2013)
conducted a meta-analysis of mindfulness-based therapy and found a moderate
within-group effect (Hedge’s g) of 0.55, while between-group analysis indicated a
Hedge’s g of 0.53. Their study compared mindfulness-based therapy with other
active treatments (g=0.33) and psychological treatments (g=0.22), indicating that
mindfulness may yield more significant results than these methods.
In the present meta-analysis, the impact of physical activity as a moderator
to the main relationship (mindfulness on stress and burnout) was also examined.
Controlled studies with an exercise component had a combined effect size
(Hedge’s g) of 0.992, indicating a very large effect. Uncontrolled studies with an
exercise component had a combined effect size of 0.904. This statistic was very
similar to the comparison with controlled studies and can also be interpreted as a
very large effect.
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Controlled studies without an exercise component had a combined effect
size (Hedge’s g) of 3.339. This can be considered extremely large when
considering that a large effect is indicated by a Hedge’s g statistic of >0.8. It
would be valuable to follow-up on this finding to determine why this effect size
was much larger than what was found in the other analyses. Uncontrolled studies
without an exercise component had a combined effect size of 0.672, which
indicates a moderate to large effect.
Conn, Hafdahl, Cooper, Brown, and Lusk (2009) conducted a metaanalysis of workplace physical activity interventions. The effect on occupational
stress (the outcome variable) was 0.33, indicating a small effect according to the
interpretation of Cohen’s d effect size statistics. This effect size may be smaller
than the effect size found in the present study and suggests that there is a greater
effect of physical activity when combined with mindfulness-based interventions.
In contrast to these findings, Richardson and Rothstein (2008) conducted a metaanalysis of stress management interventions. Exercise formed part of the
“alternative” methods group, which had a combined effect of Cohen’s d = 0.909.
Including occupational stress as the outcome variable for the “alternative”
treatment type, the effect size (Cohen’s d) was 1.367. These statistics suggest an
extremely high effect size when the effects of exercise are examined in
conjunction with reducing job stress.
Practical implications
This study has significant practical implications for organisations. For the most
part, it is extremely important that organisations manage their employees’ stress
as it can lead to burnout and can have short and long-term negative implications
on an individual, organisational, and societal level.
The results from the analysis on controlled studies that examined the
relationship between mindfulness, job stress, and burnout found a very large
effect size of 1.366. This statistic suggests that job stress can be reduced through a
mindfulness-based intervention and, consequently, can improve work outcomes
such as attention, concentration, and decision-making skills. A reduction in job
stress may also reduce the risk of workplace accidents and increase job

51
satisfaction and performance. This shows how the present study contributes to the
mindfulness at work literature.
Numerous studies have now confirmed the effectiveness of mindfulnessbased and physical activity interventions for stress management in the workplace.
The results from this meta-analysis suggest that a combination of these two
strategies may yield more significant results. Analysis 3 (controlled studies with
an exercise component) resulted in an overall effect size of 0.992, indicating a
very large effect. This result supports claims that workplace interventions which
involve physical activity can reduce stress and burnout and, in turn, decrease other
negative work outcomes such as employee turnover and absenteeism. These
findings provide valuable information for organisations which aim to reduce or
prevent employee stress and burnout.
Although the results from this study were inconclusive due to several
limitations, there appears to be reason to suggest that mindfulness-based
interventions in the workplace should ideally be combined with low intensity
forms of physical activity such as walking, yoga, and other types of mindful
movement to produce maximum effects.
Strengths
To our knowledge, there are no meta-analyses that examine the relationship
between mindfulness, job stress, and burnout, and whether exercise moderates this
relationship. Although there were several limitations, it was an important first step
in the investigation and provides the reader with recommendations and
opportunities for future research.
Although narrow search criteria and limited time affected the number of
studies that were able to be included in this meta-analysis, the database search
process was very thorough, incorporating studies found across nine popular
academic databases. It also included the University of Waikato Research
Commons which lists unpublished studies, reducing the possibility of publication
bias.

52

Limitations
Several limitations became apparent throughout the process of conducting this
meta-analysis. They are discussed below.
Despite an extensive search using the study criteria, only 17 studies were
retrieved. This may be due to several reasons. Firstly, the keywords used may
have affected the results of the database searches. A final search using Google
Scholar came up with 25 studies that did not result from the previous searches on
eight databases. Of these 25 studies, 11 were used in the final meta-analysis
(11/17 studies), suggesting that the database searches were not as comprehensive
as they could have been. Secondly, due to the specific topic chosen for this metaanalysis, the search criteria were very narrow. Many relevant studies may have
been excluded when they would have increased the reliability of the findings of
the present study. Moreover, the limited time available to complete the thesis may
have led to the exclusion of relevant studies because all required statistics could
not be retrieved within the time frame. Thus, future researchers could modify the
search terms, widen the inclusion criteria, and perhaps follow up on the studies
that needed to be excluded due to lack of available data.
There were limitations regarding the investigation of physical activity as a
moderating variable. These limitations included a lack of current research that
employed moderate to high intensity physical activity and a lack of consensus
regarding the measurement of exercise. There are also other factors that need to be
considered to fully understand the relationship between mindfulness, exercise, job
stress, and burnout. For example, physical activity and yoga practice may help to
relieve stress due to the perceived social support of taking part in these activities
with peers. In addition to this, what we eat and drink can impact our body’s
reaction to stressors. The amount and quality of sleep can also affect the results.
Finally, social support and relationships outside of work can impact a person’s
ability to manage daily workplace stressors. Without an examination of all these
variables, it is incorrect to claim that the effect size found in this study was only
due to mindfulness or the form of exercise in which participants engaged. Thus,
future researchers would be advised to examine, if possible, social support, sleep,
and food as additional, potential moderating variables.
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Although there are both psychological and physiological advantages
associated with regular exercise, there are possible barriers as to why research is
lacking in this area. As mentioned above, with regard to the “ideal” exercise
intensity, it is possible that research and consensus are lacking in this area because
exercise is difficult to measure. This is because the intensity and the number of
kilocalories used varies between exercises and between different individuals (Pak,
Olsen, & Mahoney, 2000). According to Pak et al. (2000), intensity of exercise
has been appropriately defined in the literature as “light”: expending 5
kilocalories per minute, “moderate”: expending 7.5 kilocalories per minute, and
“heavy”: expending 10 kilocalories per minute (Paffenbarger, Hyde, Wing, Lee,
Jung, & Kampert, 1993). Regarding the measurement of exercise, to increase
reliability and validity of findings, pedometers, ergometers, and other types of
activity trackers have been used as more objective measures, as opposed to
frequently used self-report surveys (Dugdill et al., 2008; Conn et al., 2009; Ryde
& Brown, 2017). Other objective methods, such as blood samples, have been
utilised by researchers to determine the effects of exercise through biological
measures of cholesterol, triglyceride, and glucose levels, which have been shown
to be detrimental to an individual if these are too high (Harvey et al., 2010).
Researchers should, therefore, employ both subjective and objective methods for
obtaining data and appropriately define exercise intensity to ensure consensus.
Poor quality studies and lack of control groups are also very common
issues in organisational psychology literature. Research conducted in workplace
settings greatly benefit from the use of control groups as they make it easier to
compare the actual effects of a workplace intervention. In the present study, some
studies did not employ control groups and therefore the comparison of all studies
that met the inclusion criteria were not able to be examined in one analysis. A
more accurate estimate of the combined effect size could be achieved with a larger
number of studies in a single analysis. If control groups cannot be included in a
study, researchers can still ensure that the research being conducted has a robust
research design. A robust research design will increase the generalizability of
findings to the wider population. Other recommendations include selecting a large
sample of people from different populations, using objective and unbiased
measurement scales with high reliability and validity, and taking measurements
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across multiple time points to help determine whether the effects of an
intervention change over time.
Unfortunately, levels of perceived stress may not be susceptible to change
for certain professionals. When we employ tools to help cope with stressors,
unfortunately this does not mean that they do not exist anymore. This is why
perceived stress may not appear to decrease after a stress management
intervention in certain workplaces. It is important to consider this when evaluating
the effectiveness of stress management interventions, as it may not provide an
accurate representation of the overall effect. It is also worthy of mention that the
professionals that need these kinds of interventions and research the most, often
do not have the time or energy to put into these types of studies (Klatt et al.,
2009). Often, they are already overworked and struggle to schedule time to take
part in an experiment, especially if it requires commitment outside of working
hours.
Regarding the measurement of mindfulness, as people become more
mindful, they may be more aware that their minds are wandering. This means that
changes can look like participants become less mindful as practice time increases,
when really, trait mindfulness has significantly increased. For this reason, few
studies in this meta-analysis measured mindfulness and, instead, focused on
occupational stress and burnout scales. It was still possible to calculate an overall
effect size, but this was based on the dependent/outcome variables. This suggests
that studies may not reliably measure changes in mindfulness and may need
further development by researchers in this area.
The experimental designs chosen by researchers often lack follow-up
measures. It is suggested that longitudinal studies allow us to see whether the
effects of an intervention last once the intervention is over or whether they are
developed over time.
Finally, common in meta-analysis is the need to convert data (Tang,
Caudy, & Taxman, 2013). In the present study, many statistics had to be
calculated or converted before they could be entered into CMA. These included
averages of subscales, Cohen’s d and (partial) eta-squared to Pearson’s r. This
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means that the results of this meta-analysis may not be as reliable as if the
researchers had provided all the raw data for each study.

Future research
This section summarises issues raised above and recommends five additional
areas of future research in mindfulness meta-analysis.
In addition to the suggestions listed above, future research needs to include
a mixture of objective and subjective measures for research on mindfulness and
occupational stress. Although many studies now include biological measures of
stress such as resting heart rate and cortisol collection, the majority still employ
only self-report measures such as surveys and questionnaires due to cost and
convenience. A mixture of research designs and an increase in objective data may
provide more credibility to the empirical findings from previous studies on the
topic of mindfulness.
Future research should also examine the same effects on separate groups
of men and women. Males and females have different reactions to stress (e.g. the
release of stress hormones such as cortisol) and may respond differently to
interventions and other likely moderators, such as social support, which have not
been considered in this study.
As outlined above, to be able to compare the effects of different exercise
forms/intensities on the relationship between mindfulness, job stress, and burnout,
more research that employs and accurately measures both low and high intensity
exercise needs to be carried out, as research is currently lacking in the academic
literature.
It would also be valuable to further examine the possible moderators and
mediators of the relationship (e.g. sleep quality and nutrition). The effects of
stress on sleep and vice versa have been evidenced in numerous studies. In a study
that is yet to be published, researchers reported three main findings: lower levels
of perceived stress equated to better sleep; experiencing stressful events during
the day were associated with taking a longer time to fall asleep; and less stress can
lead to better mood and more alertness upon awakening (Hu, Wang, Sun, Arteta-
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Garcia, & Purol, 2018). The relationship between stress and sleep appears to be a
reciprocal one whereby better sleep quality is associated with lower perceived
stress and lower perceived stress is linked to better sleep. Similarly, stress is also
influenced by our diet (e.g. sugar, alcohol, and caffeine intake). Consuming too
much caffeine, for example, increases an individual’s perceived stress levels by
sending a message to the pituitary gland to send a message to the adrenal glands
to make adrenalin (Weaver, 2011). Adrenalin is a “short-term, acute stress
hormone” (p.83) and is the hormone that is produced when we get a fright
(Weaver, 2011). Adrenalin used to be produced by the body when our lives were
in danger, but a significant increase in caffeine intake in the last 50 years along
with technological advances and work-related pressures has resulted in people
experiencing increasingly more stress in their daily lives. For these reasons,
mediator variables such as diet and sleep may have affected the results of this
meta-analysis. It does, however, provide another opportunity for future research in
this area. Organisational psychology research could examine the relationship
between mindfulness, job stress, and burnout whilst accounting for physical
exercise as a moderator, and, perhaps, diet and sleep as mediating variables.
Finally, since well-being has the ability to also affect an organisation, it is
worth considering the triple bottom line (TBL) as a more holistic measure of
performance when investigating the effects of mindfulness practice on negative
work outcomes in future research. The TBL is an accounting framework that can
be useful for businesses and policy-makers, which can be modified to suit
different organisations’ needs (Slaper & Hall, 2011). The TBL takes
environmental and social dimensions into account, along with traditional
measures of profits and return on investment (Slaper & Hall, 2011). It is
commonly referred to as the three Ps: people, planet, and profits. Mindfulness has
been shown to improve individual wellbeing as well as increase a company’s
competitive advantage due to the importance of human capital and retaining the
right people for organisational effectiveness and success. For these reasons, it may
be valuable to examine how the TBL could be used in organisational psychology
literature to understand the impacts of mindfulness on a wider scale.
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Chapter 5: Conclusion
In conclusion, the present study examined how mindfulness-based interventions
impact occupational stress and burnout, whilst accounting for exercise as a
moderator. This was accomplished by conducting a meta-analysis of the relevant,
extant literature. Consistent with results from previous research, this study found a
very large effect size for controlled studies examining the relationship between
mindfulness and negative work outcomes (g=1.366) as well as for controlled
studies that involved an exercise component (g=0.992). Additional research,
however, is needed to examine other possible mediating and moderating variables.
To increase employee well-being and organisational success, the results of
this meta-analysis suggest that mindfulness-based interventions could be
accompanied by mindful movement or exercise of a similar intensity to maintain
physical health whilst not exacerbating symptoms of job stress. Although the
findings were inconclusive, many suggestions for future research are discussed, as
there are still issues with study design, methodology, and other variables that need
to be taken into consideration.

58

References
Abraham, C. & Graham-Rowe, E. (2009). Are worksite interventions effective in
increasing physical activity? A systematic review and meta-analysis.
Health Psychology Review, 3, 108-144. doi: 10.1080/17437190903151096
Aikens, K. A., Astin, J., Pelletier, K. R., Levanovich, K., Baase, C. M., Park, Y.
Y., & Bodnar, C. M. (2014). Mindfulness goes to work: impact of an
online workplace intervention. Journal of Occupational and
Environmental Medicine, 56, 721-731. doi:
10.1097/JOM.0000000000000209
Alexander, J. A., Lichtenstein, R., Oh, H. J., & Ullman, E. (1998). A causal model
of voluntary turnover among nursing personnel in long-term psychiatric
settings. Research in Nursing and Health Journal, 21, 415-27.
Allen, T. & Kiburz, K. (2011). Trait mindfulness and work–family balance among
working parents: The mediating effects of vitality and sleep quality.
Journal of Vocational Behaviour, 80, 372-379. doi:
10.1016/j.jvb.2011.09.002
Ancona, M. R. & Mendelson, T. (2014). Feasibility and preliminary outcomes of
a yoga and mindfulness intervention for school teachers. Advances in
School Mental Health Promotion, 7, 156-170. doi:
10.1080/1754730X.2014.920135
Baer, R. A., Smith, G. T., & Allen, K. B. (2004). Assessment of mindfulness by
self-report: The Kentucky inventory of mindfulness skills. Assessment, 11,
191-206.
Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L. (2006). Using
self-report assessment methods to explore facets of mindfulness.
Assessment, 13, 27-45.
Bakker, A. & Demerouti, E. (2007). The job demands-resources model: State of
the art. Journal of Managerial Psychology, 22, 309-328. doi:
10.1108/02683940710733115

59
Bakker, A., Demerouti, E., & Schaufeli, W. (2002). Validation of the Maslach
burnout inventory - general survey: An internet study. Anxiety, Stress, and
Coping, 15, 245-260. doi: 10.1080/1061580021000020716
Barrios-Choplin, B. & Atkinson, M. (2000). Personal and organizational quality
assessment. Boulder Creek, CA: HeartMath Research Center, Institute of
HeartMath.
Bergman, A. L., & Christopher, M., & Bowen, S. (2016). Changes in facets of
mindfulness predict stress and anger outcomes for police officers.
Mindfulness, 7, 851-858. doi: 10.1007/s12671-016-0522-z
Beshai, S., McAlpine, L., Weare, K., & Kuyken, W. (2015). A non-randomised
feasibility trial assessing the efficacy of a mindfulness-based intervention
for teachers to reduce stress and improve well-being. Mindfulness, 7, 198208. doi: 10.1007/s12671-015-0436-1
Blankertz, L. E. & Robinson, S. E. (1997). Turnover intentions of community
mental health workers in psychosocial rehabilitation services. Journal of
Community Mental Health, 33, 517-529.
Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R.
(2009). Introduction to meta-analysis. Chichester: John Wiley & Sons,
Ltd.
Brown, K. W. & Ryan, R. M. (2003). The benefits of being present: Mindfulness
and its role in psychological well-being. Journal of Personality and Social
Psychology, 84, 822-848. Retrieved from http://dx.doi.org/10.1037/00223514.84.4.822
Brown, K. W., Ryan, R. M., & Creswell, J. D. (2007). Mindfulness: Theoretical
foundations and evidence for its salutary effects. Psychological Inquiry,
18, 211-237. doi: 10.1080/10478400701598298
Buchheld, N., Grossman, P., & Walach, H. (2001). Measuring mindfulness in
insight meditation (Vipassana) and meditation-based psychotherapy: The
development of the Freiburg Mindfulness Inventory (FMI). Journal for
Meditation and Meditation Research, 1, 11-34.

60
Burton, D. A. (2016). Composite Standard Deviations. Retrieved from
http://www.burtonsys.com/climate/composite_standard_deviations.html
Burton, A., Burgess, C., Dean, S., Koutsopoulou, G. Z., & Hugh-Jones, S. (2017).
How Effective are Mindfulness-Based Interventions for Reducing Stress
Among Healthcare Professionals? A Systematic Review and MetaAnalysis. Stress Health, 33, 3-13. doi: 10.1002/smi.2673
Carmody, J., Baer, R. A., Lykins, E. L. B., & Olendzki, N. (2009). An empirical
study of the mechanisms of mindfulness in a mindfulness-based stress
reduction program. Journal of Clinical Psychology, 65, 613-626. doi:
Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity,
exercise, and physical fitness: Definitions and distinctions for healthrelated research. Public Health Rep., 100, 126–131.
Chadwick, P., Hember, M., Symes, J., Peters, E., Kuipers, E., & Dagnan, D.
(2008). Responding mindfully to unpleasant thoughts and images:
reliability and validity of the Southampton mindfulness questionnaire
(SMQ). British Journal of Clinical Psychology, 47, 451-455.
Choi, E. & Leroy, H. (2015). Methods of mindfulness: How mindfulness is
studied in the workplace. In: Reb J, Atkins PWB, (Eds), Mindfulness in
organizations. Foundations, research and applications. Cambridge:
Cambridge University Press, (pp. 67-99). doi:
10.1017/CBO9781107587793.006
Christopher, M. S., Goerling, R. J., Rogers, B. S., Hunsinger, M., Baron, G.,
Bergman, A. L., & Zava, D. T. (2016). A pilot study evaluating the
effectiveness of a mindfulness-based intervention on cortisol awakening
response and health outcomes among law enforcement officers. Journal of
Police and Criminal Psychology, 31, 15-28. Retrieved from
https://doi.org/10.1007/s11896-015-9161-x
Cohen, S., Kamarck, T. & Mermelstein, R. (1983). A global measure of perceived
stress. Journal of Health and Social Behaviour, 24, 385-396.

61
Cohen, S. & Williamson, G. (1988). Perceived stress in a probability sample of
the United States. In S. Spacapan, & S. Oskamp (Eds.), The Social
Psychology of Health: Claremont Symposium on Applied Social
Psychology, (pp. 31-67). Newbury Park, CA: Sage.
Cohen-Katz, J., Wiley, S. D., Capuano, T., Baker, D. M., Kimmel, S., & Shapiro,
S. (2005). The effects of mindfulness-based stress reduction on nurse
stress and burnout, part II: A quantitative and qualitative study. Holistic
Nursing Practice, 19, 26-35.
Conn, V. S., Hafdahl, A. R., Cooper, P.S., Brown, L. M., & Lusk, S. L. (2009).
Meta-analysis of workplace physical activity interventions. American
Journal of Preventive Medicine, 37, 330-339. doi:
10.1016/j.amepre.2009.06.008
Cooper, H. & Hedges, L. V. (2009). Research synthesis as a scientific process. In
Cooper, H., Hedges, L. V., and Valentine, J. C. (Eds), The Handbook of
Research Synthesis and Meta-Analysis (2nd ed.), New York: Russell Sage
Foundation, (pp. 3-16).
Craigie, M., Slatyer, S., Hegney, D., Osseiran-Moisson, R., Gentry, E., Davis, S.,
& Dolan, T. (2016). A pilot evaluation of a mindful self-care and
resiliency (MSCR) intervention for nurses. Mindfulness, 7, 764-774.
Crain, T. L., Schonert-Reichl, K. A., & Roeser, R. W. (2017). Cultivating teacher
mindfulness: Effects of a randomized controlled trial on work, home, and
sleep outcomes. Journal of Occupational Health Psychology, 22, 138-152.
doi: 10.1037/ocp0000043
Dane, E. (2011). Paying attention to mindfulness and its effects on task
performance in the workplace. Journal of Management, 37, 997-1018. doi:
10.1177/0149206310367948.
Dane, E. & Brummel, B. J. (2013). Examining workplace mindfulness and its
relations to job performance and turnover intention. Human Relations, 67,
105-128. Retrieved from https://doi.org/10.1177/0018726713487753

62
de Bruin, E. I., Formsma, A.R., Frijstein, G., & Bogels, S. (2017). Mindful2Work:
Effects of combined physical exercise, yoga, and mindfulness meditations
for stress relieve in employees. Mindfulness, 8, 204-217. Retrieved from
https://doi.org/10.1007/s12671-016-0593-x
Duarte, J. & Pinto-Gouveia, J. (2016). Effectiveness of a mindfulness-based
intervention on oncology nurses’ burnout and compassion fatigue
symptoms: A non-randomized study. International Journal of Nursing
Studies, 64, 98-107. doi: 10.1016/j.ijnurstu.2016.10.002
Dugdill, L., Brettle, A., Hulme, C., Bartys, S., & Long, A. (2008). Workplace
physical activity interventions: a systematic review. International Journal
of Workplace Health Management, 1, 20-40. Retrieved from
https://doi.org/10.1108/17538350810865578
Feldman, G., Hayes, A., Kumar, S., Greeson, J., & Laurenceau, J.-P. (2007).
Mindfulness and emotion regulation: The development and initial
validation of the cognitive and affective mindfulness scale-revised
(CAMS-R). Journal of Psychopathology and Behavioral Assessment, 29,
177-190.
Field, A. P. & Gillett, R. (2010). How to do a meta-analysis. British Journal of
Mathematical and Statistical Psychology, 63, 665-694. Retrieved from
https://doi.org/10.1348/000711010X502733
Flook, L., Goldberg, S. B., Pinger, L., Bonus, K., & Davidson, R. J. (2013).
Mindfulness for teachers: A pilot study to assess effects on stress, burnout
and teaching efficacy. The Official Journal of the International Mind,
Brain, and Education Society, 7, 182-195. doi: 10.1111/mbe.12026
Foureur, M., Besley, K., Burton, G., Yu, N., & Crisp, J. (2013). Enhancing the
resilience of nurses and midwives: Pilot of a mindfulness-based program
for increased health, sense of coherence and decreased depression, anxiety
and stress. Contemporary nurse, 45, 114-125. doi:
10.5172/conu.2013.45.1.114

63
Franco, C., Mañas, I., Cangas, A., Moreno, E., & Gallego, J. (2010). Reducing
Teachers' Psychological Distress through a Mindfulness Training Program.
The Spanish Journal of Psychology, 13, 655-666. doi:
10.1017/S1138741600002328
Geiger, P. J., Boggero, I. A., Brake, C. A., Caldera, C. A., Combs, H. L., Peters, J.
R., & Baer, R. A. (2016). Mindfulness-based interventions for older
adults: A review of the effects on physical and emotional well-being.
Mindfulness, 7, 296-307.
Glomb, T. M., Duffy, M. K., Bono, J. E., & Yang, T. (2011). Mindfulness at
Work, In Aparna Joshi, Hui Liao, Joseph J. Martocchio (Eds.) Research in
Personnel and Human Resources Management (Vol. 30) Emerald Group
Publishing Limited, (pp. 115 – 157).
Granath, J., Ingvarsson, S., von Thiele, U., & Lundberg, U. (2006). Stress
management: A randomized study of cognitive behavioural therapy and
yoga. Cognitive Behavioural Therapy, 35, 3-10.
Gura, S. T. (2002). Yoga for stress reduction and injury prevention at work. Work,
19, 3-7.
Hak, T., Van Rhee, H. J., & Suurmond, R. (2016). How to interpret results of
meta-analysis. Rotterdam, The Netherlands: Erasmus Rotterdam Institute
of Management. Retrieved from
https://www.researchgate.net/publication/299339922_How_to_interpret_r
esults_of_meta-analysis
Harrison, J. L. (2014). Assessing generic and program-specific dose– response
relations between engagement in contemplative practices and reductions in
teachers’ occupational stress and burnout. Unpublished Masters thesis,
Portland State University, Oregon.
Hartfiel, N., Burton, C., Rycroft-Malone, J., Clarke, G., Havenhand, J., Khalsa, S.
B., & Edwards, R. T. (2012). Yoga for reducing perceived stress and back
pain at work. Occupational Medicine (Oxford, England), 62, 606-612. doi:
10.1093/occmed/kqs168

64
Hartfiel, N., Havenhand, J., Khalsa, S. B., Clarke, G., & Krayer, A. (2010). The
effectiveness of yoga for the improvement of well-being and resilience to
stress in the workplace. Scandinavian Journal of Work, Environment &
Health, 37, 70-76. doi: 10.2307/40967889
Harvey, S. B., Hotopf, M., Overland, S., & Mykletun, A. (2010). Physical activity
and common mental disorders. British Journal of Psychiatry, 197, 357364. doi: 10.1192/bjp.bp.109.075176
Hofmann, S. G., Sawyer, A. T., Witt, A. A., & Oh, D. (2010). The effect of
mindfulness-based therapy on anxiety and depression: A meta-analytic
review. Journal of Consulting and Clinical Psychology, 78, 169–183.
Retrieved from http://doi.org/10.1037/a0018555
Hölzel, B. K., Carmody, J., Vangel, M., Congleton, C., Yerramsetti, S. M., Gard,
T., & Lazar, S. W. (2011). Mindfulness practice leads to increases in
regional gray matter density. Journal of Psychiatric Research, 191, 36-43.
doi: 10.1016/j.pscychresns.2010.08.006
Hu, Y., Wang, Y., Sun, Y., Arteta-Garcia, J., & Purol, S. (2018). Diary study: The
protective role of self-compassion on stress-related poor sleep quality.
Mindfulness. Advance online publication. Retrieved from
http://dx.doi.org.ezproxy.waikato.ac.nz/10.1007/s12671-018-0939-7
Isbel, B. & Mahar, D. (2015). Cognitive mechanisms of mindfulness: A test of
current models. Consciousness and Cognition, 38, 50-59. Retrieved from
https://doi.org/10.1016/j.concog.2015.10.005
Jacks, D. E., Sowash, J., Anning, J., McGloughlin, T., & Andres, F. (2002). Effect
of exercise at three exercise intensities on salivary cortisol. Journal of
Strength and Conditioning Research, 16, 286-289.
Kabat-Zinn, J. (2003). Mindfulness-based interventions in context: Past, present,
and future. Clinical Psychology: Science and Practice, 10, 144-156.
Retrieved from http://dx.doi.org/10.1093/clipsy/bpg016

65
Kabat-Zinn, J. (2013). Full catastrophe living: Using the wisdom of your body
and mind to face stress, pain, and illness. New York: Bantam Books
Klainin-Yobas, P., Cho, M. A., Creedy, D. (2012). Efficacy of mindfulness-based
interventions on depressive symptoms among people with mental
disorders: A meta-analysis. International Journal of Nursing Studies, 49,
109-121. doi: 10.1016/j.ijnurstu.2011.08.014
Klatt, M. D., Buckworth, J., Malarkey, W. B. (2009). Effect of low-dose
mindfulness-based stress reduction (MBSR-ld) on working adults. Journal
of Health Education and Behaviour, 36, 601-614. doi:
10.1177/1090198108317627
Khoury, B., Lecomte, T., Fortin, G., Masse, M., Therien, P., Bouchard, V.,
Chapleau, M. A., Paquin, K., & Hofmann, S. G. (2013). Mindfulnessbased therapy: A comprehensive meta-analysis. Clinical Psychology
Review, 33, 763-771. doi: 10.1016/j.cpr.2013.05.005
Khoury, B., Sharma, M., Rush, S. E., & Fournier, C. (2015). Mindfulness-based
stress reduction for healthy individuals: A meta-analysis. Journal of
Psychosomatic Research, 78, 519-528. doi:
10.1016/j.jpsychores.2015.03.009
Kirkcaldy, B., Cooper, C., Shephard, R., & Brown, J. (1994). Exercise, job
satisfaction and well-being among superintendent police officers.
European Review of Applied Psychology, 44, 117-123.
Lakens, D. (2013). Calculating and reporting effect sizes to facilitate cumulative
science: A practical primer for t-tests and ANOVAs. Frontiers in
Psychology, 26, 863. Retrieved from
https://doi.org/10.3389/fpsyg.2013.00863
Lau, M. A., Bishop, S. R., Segal, Z. V., Buis, T., Anderson, N. D., Carlson, L.,
Shapiro, S., Carmody, J., Abbey, S., Devins, G. (2006). The Toronto
mindfulness scale: Development and validation. Journal of Clinical
Psychology, 62, 1445-1467.

66
Leroy, H., Anseel, F., Dimitrova, N. G., & Sels, L. (2013). Mindfulness, authentic
functioning, and work engagement: A growth modeling approach. Journal
of Vocational Behavior, 82, 238-247. Retrieved from
https://doi.org/10.1016/j.jvb.2013.01.012
Lin, S. L., Huang, C. Y., Shiu, S. P., & Yeh, S. H. (2015). Effects of yoga on
stress, stress adaption, and heart rate variability among mental health
professionals - A randomized controlled trial. Worldviews Evidence Based
Nursing, 12, 236-45. doi: 10.1111/wvn.12097
Lindwall, M., Gerber, M., Jonsdottir, I. H., Börjesson, M., Ahlborg, G. (2014).
The relationships of change in physical activity with change in depression,
anxiety, and burnout: A longitudinal study of Swedish healthcare workers.
Journal of Health Psychology, 33, 1309-1318. doi: 10.1037/a0034402
Lovibond, S. H., Lovibond, P. F., & Psychology Foundation of Australia (1995).
Manual for the depression anxiety stress scales (2nd ed.). Psychology
Foundation of Australia, Sydney, N.S.W.
Malarkey, W. B., Jarjoura, D., & Klatt, M. (2013). Workplace based mindfulness
practice and inflammation: A randomized trial. Journal of Brain
Behaviour and Immunity, 27, 145-154. doi: 10.1016/j.bbi.2012.10.009
Manocha, R., Black, D., Sarris, J., & Stough, C. (2011). A randomized, controlled
trial of meditation for work stress, anxiety, and depressed mood in fulltime workers. Journal of Evidence-Based Complementary Alternative
Medicine, 2011, [960583]. doi: 10.1155/2011/960583
Marchand, W. R. (2014). Neural mechanisms of mindfulness and meditation:
Evidence from neuroimaging studies. World Journal of Radiology, 6, 471479. doi: 10.4329/wjr.v6.i7.471
Maricutoiu, L. P., Sava, F. A., & Butta, O. (2016). The effectiveness of controlled
interventions on employees' burnout: A meta-analysis. Journal of
Occupational and Organisational Psychology, 89, 1–27.

67
Martín-Asuero, A. & García-Banda, G. (2010). The mindfulness-based stress
reduction program (MBSR) reduces stress-related psychological distress in
healthcare professionals. Spanish Journal of Psychology, 13, 897-905.
Maslach, C. (1993). Burnout: A multidimensional perspective. In W. B. Schaufeli,
C. Maslach, & T. Marek (Eds.), Series in applied psychology: Social
issues and questions. Professional burnout: Recent developments in theory
and research (pp. 19-32). Philadelphia, PA, US: Taylor & Francis.
Maslach, Christina & Jackson, Susan & Leiter, Michael. (1997). The Maslach
Burnout Inventory Manual. Evaluating Stress: A Book of Resources. (3rd
ed.).
Meissner, M., Cantell, M. H., Steiner, R., & Sanchez, X. (2016). Evaluating
emotional well-being after a short-term traditional yoga practice approach
in yoga practitioners with an existing Western-type yoga practice. Journal
of Evidence-Based Complementary and Alternative Medicine, 2016,
[7216982]. doi: 10.1155/2016/7216982
O'Connor, M., Piet, J., & Hougaard, E. (2014). The effects of mindfulness-based
cognitive therapy on depressive symptoms in elderly bereaved people with
loss-related distress: A controlled pilot study. Mindfulness, 5, 400-409.
Ogińska-Bulik, N. (2005). Emotional intelligence in the workplace: Exploring its
effects on occupational stress and health outcomes in human service
workers. International Journal of Occupational Medicine and
Environmental Health, 18, 167-175.
Osipow, S. H., & Spokane, A. R. (1987). Occupational Stress Inventory Manual
(Research Vision). Odessa, FL: Psychological Assessment Resources
Ostafin, B. D. & Kassman, K. T. (2012). Stepping out of history: Mindfulness
improves insight problem solving. Journal of Consciousness and
Cognition, 21, 1031-1036. doi: 10.1016/j.concog.2012.02.014

68
Paffenbarger, R. S. Jr, Hyde, R. T., Wing, A. L., Lee, I. M., Jung, D. L., &
Kampert, J. B. (1993). The association of changes in physical-activity
level and other lifestyle characteristics with mortality among men. The
New England Journal of Medicine, 25, 538-545.
Pak, S.-H. K., Olsen, L. K., & Mahoney, B. S. (2000). The relationships of health
behaviours to perceived stress, job satisfaction, and role modelling among
health professionals in South Korea. International Quarterly of
Community Health Education, 19, 65-76. Retrieved from
http://dx.doi.org/10.2190/XU7N-H2MR-7BHK-513A
Pettegrew, L. S. & Wolf, G. E. (1982). Validating measures of teacher stress.
American Educational Research Journal, 19, 373-396. Retrieved from
https://doi.org/10.3102/00028312019003373
Piet, J. & Hougaard, E. (2011). The effect of mindfulness-based cognitive therapy
for prevention of relapse in recurrent major depressive disorder: A
systematic review and meta-analysis. Clinical Psychology Review, 31,
1032-1040. doi: 10.1016/j.cpr.2011.05.002
Raub, J. A. (2002). Psychophysiologic effects of Hatha yoga on musculoskeletal
and cardiopulmonary function: A literature review. Journal of Alternative
and Complementary Medicine, 8, 797-812.
Richardson, K. M. & Rothstein, H. R. (2008). Effects of occupational stress
management intervention programs: A meta-analysis. Journal of
Occupational Health Psychology, 13, 69-93. doi: 10.1037/10768998.13.1.69
Roeser, R. W., Schonert-Reichl, K. A., Jha, A., Cullen, M., Wallace, L.,
Wilensky, R., & Harrison, J. (2013). Mindfulness training and reductions
in teacher stress and burnout: Results from two randomized, waitlistcontrol field trials. Journal of Educational Psychology, 105, 787-804.
Retrieved from http://dx.doi.org/10.1037/a0032093

69
Ruedy, N. E. & Schweitzer, M. E. (2010). In the moment: The effect of
mindfulness on ethical decision making. Journal of Business Ethics, 95,
73-87. Retrieved from https://doi.org/10.1007/s10551-011-0796-y
Ryde, G. & Brown, H. (2017). Physical activity and workplace wellbeing. In C. L.
Cooper & M. P. Leiter (Eds.), The Routledge Companion to Wellbeing at
Work. London, United Kingdom.
Salyers, M. P., Fukui, S., Rollins, A. L., Firmin, R. L., Gearhart, T., Noll, J. P.,
Williams, S., & Davis, C.J. (2015). Burnout and self-reported quality of
care in community mental health. Administration and Policy in Mental
Health and Mental Health Services Research, 42, 61-69.
Sandman, B. A. (1992). The measurement of job stress: Development of the Job
Stress Index. In C. J. Cranny, P. C. Smith, & E. F. Stone (Eds.), Job
satisfaction: How people feel about their jobs and how it affects their
performance (pp. 241-254). New York: Lexington.
Schaufeli, W. B., Taris, T. W., & van Rhenen, W. (2008). Workaholism, burnout,
and work engagement: Three of a kind or three different kinds of
employee well-being? Applied Psychology: An International Review, 57,
173-203. Retrieved from http://dx.doi.org/10.1111/j.14640597.2007.00285.x
Schutte, N. S. & Malouff, J. M. (2011). Emotional intelligence mediates the
relationship between mindfulness and subjective well-being. Personality
and Individual Differences, 50, 1116-1119. Retrieved from
https://doi.org/10.1016/j.paid.2011.01.037
Schutte, N., Toppinen, S., Kalimo, R., & Schaufeli, W. (2000). The factorial
validity of the Maslach burnout inventory-general survey (MBI-GS) across
occupational groups and nations. Journal of Occupational and
Organizational Psychology, 73, 53-66.
Shanafelt, T. D., Bradley, K. A., Wipf, J. E., & Back, A. L. (2002). Burnout and
self-reported patient care in an internal medicine residency program.
Annals of Internal Medicine, 136, 358-367.

70
Shapiro, S. L., Brown, K. W., & Biegel, G. M. (2007). Teaching self-care to
caregivers: Effects of mindfulness-based stress reduction on the mental
health of therapists in training. Training and Education in Professional
Psychology, 1, 105-115. Retrieved from http://dx.doi.org/10.1037/19313918.1.2.105
Slaper, T. F. & Hall, T. J. (2011). The Triple Bottom Line: What Is It and How
Does It Work? Indiana Business Research Center, Indiana University
Kelley School of Business, Indiana Business Review.
Splevins, K., Smith, A., & Simpson, J. (2009). Do improvements in emotional
distress correlate with becoming more mindful? A study of older adults.
Journal of Aging Mental Health, 13, 328-335. doi:
10.1080/13607860802459807
Tang, L. L., Caudy, M., & Taxman, F. (2013). A statistical method for
synthesizing meta-analyses. Computational and Mathematical Methods in
Medicine, 2013, [732989]. Retrieved from
http://doi.org/10.1155/2013/732989
Taylor, C., Harrison, J., Haimovitz, K., Oberle, E., Thomson, K., Schonert-Reichl,
K., & Roeser, R. W. (2016). Examining ways that a mindfulness-based
intervention reduces stress in public school teachers: A mixed-methods
study. Mindfulness, 7, 115-129. doi: 10.1007/s12671-015-0425-4
Taylor, N. & Millear, P. (2016). The contribution of mindfulness to predicting
burnout in the workplace. Personality and Individual Differences, 89, 123128. doi: 10.1016/j.paid.2015.10.005.
Testa, D. & Sangganjanavanich, V. F. (2016). Contribution of mindfulness and
emotional intelligence to burnout among counselling interns. Counselor
Education and Supervision, 55, 95-108. doi: 10.1002/ceas.12035
Thomas, L. P. (2011). The use of a self-help book based on acceptance and
commitment therapy: To improve general well-being and reduce stress
among support workers in disability sector. Unpublished Masters

71
thesis,University of Waikato, New Zealand. Retrieved from
http://researchcommons.waikato.ac.nz/
Wasylkiw, L., Holton, J., Azar, R., & Cook, W. (2015). The impact of
mindfulness on leadership effectiveness in a health care setting: A pilot
study. Journal of Health Organisation and Management, 29, 893-911. doi:
10.1108/JHOM-06-2014-0099
Weaver, L. (2011). Rushing Woman’s Syndrome. Little Green Frog Publishing
Ltd. Auckland, NZ.
Weinstein, N. & Ryan, R. M. (2011). A self-determination theory approach to
understanding stress incursion and responses. Stress and Health, 27, 4-17.
Retrieved from http://doi.org/10.1002/smi.1368
West, C. P., Huschka, M. M., Novotny, P. J., Sloan, J. A., Kolars, J. C., &
Habermann, T. M. (2006). Association of perceived medical errors with
resident distress and empathy: A prospective longitudinal study. Journal of
the American Medical Association, 296, 1071-1078. Retrieved from
http://dx.doi.org/10.1001/jama.296.9.1071
Wollseiffen, P., Ghadiri, A., Scholz, A., Strüder, H. K., Herpers, R., Peters, T., &
Schneider, S. (2016). Short bouts of intensive exercise during the workday
have a positive effect on neuro-cognitive performance. Stress and Health,
32, 514-523. doi: 10.1002/smi.2654

