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Introduction

Mindfulness is “paying attention in a particular way: on purpose, in 
the present moment, and non-judgmentally” [1, p.4]. It is also a state of 
“awareness that emerges through paying attention on purpose, in the 
present moment, and non judgmentally to the unfolding of experience 
moment by moment” [2, p.145]. Richmond, Zerbo and Levounis [3, 
p.3] stated that mindfulness is a “state of mind that appreciates the 
flow of consciousness in real time and with acceptance.” According to 
Garland, Froeliger and Howard [4], mindfulness practices involved 
two primary components which were ‘focused attention’ and ‘open 
monitoring’. 

Focused attention is the wilful practice where attention is placed 
on an object as well as acknowledging mental distractions while 
being in the practice. In mindfulness practices, different parts of the 
self is utilised to pay attention, such as the breath, bodily sensations, 
and sensory perceptions amongst others [5]. One common feature 
amongst mindfulness practices is the reduced usage of external 
devices for paying attention.

Open monitoring is about noticing present-moment experience 
without any judgement [6]. This second aspect of mindfulness 
is related to the ability of acceptance while being in the practice. 
According to Houlihan and Brewer [7] mindfulness training has 
two distinct components: maintaining attention and maintaining 
an attitude of acceptance toward the experience gained while paying 
attention.

While awareness is a desired end state of mindfulness through 
the practice of attention and acceptance, it can also be a practice 
of metacognition [8]. The practice of metacognition is not a third 
component of mindfulness but an intrinsic component of focused 
attention and open monitoring.

Further elements of mindfulness have been suggested by various 
authors. Attention, intention and attitude have been suggested 
by Shapiro, Carlson, Astin and Freedman [9]. Insight, exposure, 
non-attachment, enhanced mind-body functioning and integrated 
functioning by Brown, Ryan and Creswell [10]. Baer [11] suggested 
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the following elements: exposure, cognitive change, self-management, 
relaxation and acceptance. Observing, describing, acting with 
awareness, non-judging of inner experience, and non-reactivity to 
inner experience were proposed by Baer, Smith, Hopkins, Krietemeyer 
and Toney [12].

Mindfulness can be described as both state and dispositional 
mindfulness. Dispositional mindfulness is also called trait mindfulness 
[13,14]. Dispositional mindfulness is defined as the effortless tendency 
to exhibit the elements of mindfulness [12] and also occurring as an 
innate trait in the general population [15]. State mindfulness however 
is a momentary condition and can be enhanced by mindfulness 
practices taught in Mindfulness Based Stress Reduction (MBSR) and 
Mindfulness Based Cognitive Therapy (MBCT). There are studies 
that claim that increasing state mindfulness can lead to dispositional 
mindfulness. Kiken, Garland, Bluth, Palsson and Gaylord [16, p.1] 
found that “increasing state mindfulness over repeated meditation 
sessions may contribute to a more mindful and less distressed 
disposition.”

First generation of mindfulness based interventions

Mindfulness-based interventions (MBIs) have been increasing 
over the years [17]. The two early generations of MBIs and the most 
extensively employed and evaluated are the MBSR and MBCT [18]. 
The first type of MBI was developed in the University of Massachusetts 
by Jon Kabat-Zinn during the 1970s [19]. It was called Mindfulness-
based Stress Reduction (MBSR) and was designed or the relief of pain, 
stress and the effects of chronic health problems [13]. MBSR was also 
found to have positive effects on pain, anxiety and stress in individuals 
with chronic disorders [20]. 
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Another MBI called the Mindfulness Based Cognitive Therapy 
(MBCT) was developed in 2002 that was targeted at depression and its 
relapse [21,22]. The MBCT was developed based on the premise of the 
MBSR and Cognitive Behavioural Therapy (CBT) [23]. MBCT was 
also found to have a positive effect on depression, anxiety and fatigue 
in coronary heart disease, diabetes, cancer, cardiovascular disorders 
and arthritis [24].

Both MBSR and MBCT employed mindfulness practices such as 
the sitting meditation, awareness of breath meditation, body scan, 
breathing space, walking meditation, raisin practice and inquiries 
[13,25]. They are both conducted for groups of individuals and have 
a weekly session of 2-3 hours over a period of 8 weeks with a trained 
teacher and included daily home practices [26]. “Taken together, 
based on the theoretical underpinnings of MBIs and models of how 
they work, possible mechanisms connecting MBSR and MBCT 
with their beneficial effects include improvements in a number of 
variables including mindfulness, repetitive negative thinking, AMS, 
reperceiving, reactivity, nonattachment, nonaversive, self-awareness, 
self-regulation, self-transcendence, psychological flexibility, 
clarification of inner values, exposure, attentional control and 
regulation, body awareness, mind-body and integrated functioning, 
emotion regulation, self-compassion, compassion, insight, acceptance, 
relaxation and ethical practices” [18, p.3].

It is worthy to note that MBCT and MBSR were designed to 
address “chronic physical problems, who were managing pain, low 
mood and health-related anxiety” [24, p.75]. MBIs were found to 
share core components and intention for mindfulness to occur [17]. 
However, Chiesa and Malinowski [27, p.404] stated that “the currently 
applied mindfulness-based interventions show large differences in 
the way mindfulness is conceptualized and practiced.” They further 
stated that there were differences in the theoretical background, the 
ways of practicing mindfulness, some MBIs excluded meditation 
training and their aims seem to differ too more because of individual 
perspectives rather than the approach of MBI [27]. It seems “clear that 
alternative interventions differ considerably from MBSR and MBCT 
and each other in the duration and frequency of mindfulness practice 
involved, and the inclusion of mindfulness psychoeducation and non-
mindfulness therapeutic ingredients” [18, p.2].

Results of mindfulness

Research in mindfulness has shown many positive results. Shonin 
and Van Gordon [28] have recorded ten unique results of Mindfulness 
which were: structural brain changes, reduced autonomic arousal, 
perceptual shift, increase in spirituality, greater situational awareness, 
values clarification, increase in self-awareness, addiction substitution, 
urge surfing and letting go. Among the listed results, structural brain 
changes appear to be the most significant result which may directly or 
indirectly influence the rest of the results.

It was found that the grey matter density changed in the bilateral 
amygdala with stress reduction associated with mindfulness practices 
[29]. In a review on the brain changes in meditators, it was found 
that there were changes in cortical thickness, less decline in grey 
matter volume and increase in grey matter density [30]. Meditation 
was also found to increase grey matter concentration in the part of 
brain that involved in learning and memory processes, emotion 
regulation, self-referential processing, and perspective taking [30]. 
Grey matter density changes were was also found in the amygdala and 
hippocampus [31]. Different types of meditative traditions were also

seen to have similar and different types of changes in the brain which 
were cortical thickness, grey matter volume, grey matter density, 
hippocampal volume and diffusivity [32]. Dispositional mindfulness 
has also been linked to decreased grey matter volume in the right 
amygdala and the left caudate [33].

Creswell [34] recorded mindfulness positively impacting physical 
health, mental health, cognitive, affective and interpersonal outcomes. 
It was also found that mindfulness had a significant impact on 
addiction and addictive disorders.

Mindfulness practices leading to non-dual states have also been 
speculated [35] but with suggestive evidence albeit limited [36,37]. 
Generally, the results for mindfulness are positive.

Adverse effects of mindfulness

Mindfulness does have its downsides. Adverse effects were found 
to be uncommon for mindfulness except for known adverse effects on 
psychosocial outcomes and spirituality. However, it is possible that the 
adverse effects go unreported [38].

There has been recorded adverse effects for other types of 
meditation such as transcendental meditation, qigong and nonspecific 
relaxation-based meditative approaches [38]. Adverse effects were 
not limited to panic attacks, antisocial behaviour, impaired reality 
testing, dissociation, musculoskeletal pain, uncomfortable kinesthetic 
sensations, suicidal feelings and exhaustion [38].

Research by Briñol, Gascó, Petty and Horcajo [39] found that some 
mindfulness treatments could have pitfalls, “at least for some people 
and for some situations, particularly those in which positive thoughts 
are present” (p.46). Addiction to meditation was also known to be 
an adverse effect impacting psychological distress and interpersonal 
conflict among others [38]. Wilson, Mickes, Stolarz-Fantino, Evrard 
and Fantino [40, p.1567] discovered in their research that “a potential 
unintended consequence of mindfulness meditation in which 
memories become less reliable” where false memories were formed 
as compared to the control group whom engaged in mind-wandering.

Brendel [41] stated that some people used the techniques of 
mindfulness to withdraw themselves from critical thinking tasks 
which require more rational thinking process. Lustyk, Chawla, Nolan 
and Marlatt [42] found that mindfulness could lead to feelings of 
anxiety, feelings of intense dysphoria, feelings of mania, insomnia, 
increase risk of seizures, depersonalisation, derealisation, psychosis, 
depression and religious delusions amongst others.

Lustyk et al. [42] further stated that individuals should be 
screened before exploring any mindfulness practices and teachers 
of mindfulness should be well trained before embarking on teaching 
others. Crane et al. [43] asserted that for teachers, the two elements of 
good practice were supervision and personal mindfulness practices.

Addiction

Addiction has been defined as a habitual behaviour with both 
positive and negative outcomes; disease; an outcome of an imbalanced 
central nervous system, and in the recent times as a neurobiological 
disease and genetic [44]. Dependency, loss of control and impaired 
control with adverse effects also defined addiction [45]. Social aspects, 
co-morbid disorders, personality, biochemistry, neurocircuitry and 
genetics were factors found influence to addictive disorders [45]. In the
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recent times, addiction is commonly viewed as a disorder. The DSM-5 
categorised addiction as “Substance-Related and Addictive Disorders” 
and listed nine type of substance addictions: alcohol; caffeine; 
cannabis; hallucinogens; inhalants; opioids; sedatives, hypnotics, and 
anxiolytics; stimulants; and tobacco [46]. Subsequently, gambling 
addiction has also been added to the aforementioned category but 
sex addiction, compulsive buying, internet addiction, or kleptomania 
were not considered [46].

Addiction viewed as a brain disease has allowed preventive measures 
and treatments to be more effective. However, the field of connecting 
addictions to neurobiology and neurocircuitry is still evolving [47]. 
Changes in brain biochemistry has also allowed for further mitigation 
and management of addictions [48]. The neuro-addiction is processed 
through motivated attention, automaticity, reward processing, 
emotion regulation, stress reactivity, and inhibitory control [4].

Types of Mindfulness-Based Interventions for Addictive 
Disorders

The use of mindfulness interventions for treating addictive 
disorders is a recent phenomenon [7]. Literature suggests that MBIs 
are effective for the treatment of substance use disorders and reduced 
the susceptibility to relapse [49]. It has been hypothesised that MBIs 
can be effective in a wide range of addictions [4,50,51].

Several MBIs have been designed and used for addiction 
rehabilitation. The MBSR, MBCT, MORE, MABT, MBRP and 
Vipassana, among a few, were modified to meet this need [51]. The 
MBSR and MBCT, being the first generation of MBIs, have been used 
with people with addictive disorders with effectiveness. Apart from 
these, several other second generation MBIs have also seen relatively 
positive outcomes.

Mindfulness oriented recovery enhancement (MORE)

Mindfulness Oriented Recovery Enhancement (MORE) is an 
intervention that fuses mindfulness practices, third wave cognitive-
behavioural therapy (CBT) and positive psychology [52]. It is a 10 
session program similar to the first generation MBIs [53].

Mindfulness based relapse prevention (MBRP)

Mindfulness Based Relapse Prevention (MBRP) is a 8 session 
program developed as a fusion of traditional relapse prevention 
strategies with mindfulness training. It was designed as an aftercare 
program for substance use disorders [54]. MBRP uses a similar 
approach of MBSR and MBCT to learn mental coping skills to notice 
and tolerate discomfort.

Mindful awareness in body-oriented therapy (MABT)

Mindful Awareness in Body-oriented Therapy (MABT) is an 
intervention that develops awareness of bodily stimuli and its relation 
with emotions and its regulation [55]. It is delivered weekly as a 90 
minute program over 8 weeks [56].

Mindfulness based addictiontreatment (MBAT)

Mindfulness Based Addiction Treatment (MBAT) is a modification 
of MBCT with a special focus on nicotine dependence instead of 
depression. The structure of the intervention is known to be similar 
to MBCT [57].

Vipassana meditation

Vipassana Meditation is perhaps the only intervention that has 
strong Buddhist leanings as it investigates into the world to see its 
impermanence [58]. It is seen to have its roots in the Thai and 
Burmese Theravada Buddhist tradition. Vipassana is usually taught as 
a residential 10 day course (sometimes shorter) with almost the whole 
period spent in silence.

Method

Literature search

A literature search was conducted in Google Scholar and other 
internet search engines. Initial searches were conducted in April 2018. 
The search strings used were ‘mindfulness addiction’ OR ‘mindfulness 
intervention’ OR ‘mindfulness addictive disorders’ OR ‘mindfulness 
treatment’ AND (substance OR alcohol OR smoking OR sex OR 
workaholism OR gambling). In addition, 42 articles were retrieved 
from the published review of Li et al. [51].

Selection of Sources

The search included mindfulness studies published in English for 
a 11 year period from 2006 to 2017. The studies included were (1) 
recorded effects of a mindfulness treatment for addictions; OR (2) 
used quasi-experimental designs, or randomized controlled trial 
(RCT) designs; OR (3) targeted client populations with problems 
(alcohol, substance, smoking, sex, workaholism and gambling). The 
studies were excluded were (1) book reviews, books, book chapters, 
dissertations, (2) used interventions that did not teach formal 
mindfulness practices (e.g., Acceptance and Commitment Therapy, 
Dialectical Behaviour Therapy). Based on the above selection criteria, 
a total of 55 studies were included in this review and meta-analysis.

Outcomes Variables

The primary outcomes studied in this review and meta-analysis 
were reduction in the amount and frequency of substance use, 
reduced craving, decrease in relapse, reduced dependency, reduction 
in severity, reduced distress, and increase in abstinent rate. The 
secondary outcomes studied were psycho-social improvement and 
improved mental health.

Results

The therapeutic effect of mindfulness interventions have been 
widely acknowledged [28]. MBIs were found to teach individuals 
to notice bodily and mental states instead of reacting to them, thus 
leading to more adaptive responses to stress and negative affect [7,4]. 
Mindfulness was found to integrate “multiple neurological systems, 
including networks that regulate attention, working memory, somatic 
perception, and emotion” [7, p.203] to attenuate the craving for 
objects for addiction [4,50,59,60]. They also increased discriminative 
awareness and enabled the acceptance of uncomfortable states 
or challenging situations without habitual affective reaction [49]. 
Further, it reduced relapse as a result of changes in neural responses 
to negative affect and craving [50].

It was found that four important factors were contributory to the 
effectiveness of MBIs [28]. They were the type of MBI utilised, the
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disorder that was being targeted, the history of the participant and the 
embodiment of the mindfulness teacher. Competency of the teacher 
and emphasis of the participants’ meditative experience were also 
found to be contributory [38]. Therapeutic alliance was also another 
factor for success [61,54]. Demarzo, Cebolla and Garcia-Campayo 
[19] found three key requirements for professional MBI training for 
teachers which were “i. content, method and process of development 
and training; ii. training standards; and iii. the definition of skills 
needed to teach mindfulness groups and/or train other instructors” 
(p.167).

There were incidences of adverse effects. A few case studies on 
MBIs recorded occurrences of psychotic episodes which involved 
mindfulness related programmes but not exclusively mindfulness-
based. However, the majority of such participants with such effects 
had a history of mental illness.

Results of MBIs could also have had research biases. stated that 
qualitative research results of MBIs could have been influenced by the 
researcher’s epistemological biases. Most of the MBIs were also found 
to focus on a limited range of psychopathologies.

Substance misuse

A significant number of studies have been conducted with MBIs 
on substance abuse [51]. Consistent positive effects were found with 
MBIs on substance abuse with adults and treatment outcomes [51].

Individuals who participated in MBIs reported no increase in 
craving or substance use due to negative affect [50,49]. MBIs were 
more effective than ‘treatment as usual’ in reducing the amount and 
frequency of substance use [51,62,49,54,63-68]. Other effects were 
thought suppressions [51], reduced psychiatric distress/symptoms 
[51,69,64], reduced negative emotions and moods [51,69] reduced 
craving [51,54,70,66], reduction of stress [51,63], increase in 
substance use related locus-of-control [51], increased optimism [51], 
better working memory [51,62], better response inhibition [51,62], 
reduced addiction severity [71] and better decision making [51,62]. 
MBIs also reduced withdrawal symptoms [72] and relapse [68].

Asl and Hosseinalipour [73] found MBIs effecting positive 
secondary outcomes such as vitality, mental health, social functioning, 
role emotional and bodily pain. Legal problems [67], depression 
[69,63,66], anxiety [63], eating disorder [63], disassociation [63], 
psycho-social outcomes [64] and medical problems [67] were also 
found to have improved. Individuals were also found to have increased 
acceptance [54] and awareness [54].

Race was also found to have an impact on the reduced substance 
use and addiction severity [71]. MBIs were also well received with 
satisfaction by the participants [74]. Dispositional mindfulness was 
also found to be associated with less self-medication for mitigating 
negative affect [75].

Individuals who participated in MBIs spent more time in home 
practice and thus lowered substance use [59]. MBIs were found to 
be more effective with stimulant dependent adults with mood and 
anxiety disorders [59], also effective with individuals with co-morbidd 
epression [76,69] and substance use disorders [76]. Hence, MBIs as an 
aftercare intervention were found to be effective [54].

However, there appears to be a lack of research in examining the 
mechanisms behind mindfulness interventions and how it gets 
effected [51] as well as qualitative studies [77].

Alcoholism

Consistent positive findings were found with regard to MBIs on 
alcohol addiction with adults [51] as well as with supplementary 
therapy with relapse prevention [49,78]. Positive results were also 
found with those released from prison when compared with treatment 
as usual [64]. Decrease in problems and psychiatric symptoms with 
alcohol as well as increase in positive psychosocial outcomes were also 
found [64].

MBIs lowered risk of relapse to alcoholism and reduced days of 
heavy drinking [68,79] compared to ‘treatment as usual’. Paulus et 
al. [49] found lower attentional biases, reduced stress and reduced 
craving.  Self-efficacy was also found to have improved [49,80]. 
Participants of MBIs were also found to spend more time at home 
[59] thus leading to lower alcohol abuse. Better and healthier choices 
and more freedom with regards to choosing alternatives when facing 
interpersonal threats and disappointments were also recorded [81]. 
MBIs were also found to weaken the automatic neural processes that 
were related to alcohol use [79].

The awareness component of mindfulness negatively related to 
alcohol use but positively related to alcohol related consequences [82]. 
The acceptance component was negatively related to alcohol related 
consequences [82].

Individuals with lower distress tolerance were found to experience 
decrease in alcohol use over time than ‘treatment as usual’ for about 
4 months after treatment [83]. Individuals with higher levels of trait 
mindfulness were found to use less alcohol, and reported less stress 
and craving, and the ability to resist the urge in high risk situations 
[80].

Problem gambling

MBIs were found to have a significant impact on individuals with 
gambling addiction [83]. They were found to be useful in avoidance, 
disassociation, impulse attenuation, induced positive thinking, 
reduced conflict; and reduced relapse [84].

Shonin, Van Gordon, & Griffiths [85] found that MBIs also reduced 
urges, gambling severity and emotional distress. Better clinical 
outcomes [86] and temper withdrawal symptoms [84] were also 
found. Gratitude and hope were found to be negatively related to 
gambling, gambling related thinking and urges [87].

Smoking cessation

MBIs were found to have a better effect on smoking cessation than 
current treatments [36,57] and Cognitive Behavioural Therapy [57] in 
preventing relapses. MBIs reduced craving [7,88] and increased rates 
of post-treatment abstinence [51,88,36,89].

Individuals were found to have reduced negative affect, reduced 
depressive symptoms, and reduction in nicotine dependence [90]. 
MBIs also resulted in reduced use [88,36] and coping strategies for 
triggers [88]. More activity in the neural networks associated with 
self-control were found with individuals [60]. Generally, MBIs were 
found to be superior to treatment as usual [51,57].
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Workaholism

There has been significantly less research on workaholism and MBIs. 
Limited literature found that MBIs broadened perspectives, induced 
re-evaluation of life priorities, balanced the level of organisational 
identification, enhanced work engagement, reduced work duration 
and reduced psychological distress [91]. It was found that individuals 
reduced working hours without impacting job performance and had 
better job satisfaction [92]. 

Sex addiction

Limited studies have been done with individuals with sex addiction 
and disorders. Van Gordon, Shonin, & Griffiths [93] found that 
MBIs improved secondary outcomes such as sleep quality and job 
satisfaction. Disassociation to experiences [93,94] and reduced 
problematic sexual fantasies, urges, anxiety, depression, impulsivity, 
stress [94] were also found with MBIs.

Discussion

From the various descriptions and definitions of mindfulness 
practices, three primary components appear to be significant, 
which were attention [1,2,4,5,7,9], acceptance [3,7,11,49,54,82] 
and awareness [2,8,11,28,49,54,82]. Therefore, mindfulness is the 
disposition and practice of awareness, attention and acceptance. More 
focus and study could be given to these components thus allowing 
a more focused and targeted design of MBIs to achieve positive 
outcomes.

MBIs were generally found to be better than ‘treatment as usual’ for 
addictive disorders. MBIs significantly impacted the neural networks 
related to addictive disorders to achieve treatment outcomes. These 
appear to be the primary impact of all MBIs where neurological 
networks related to craving, reactivity and compulsive use are 
weakened, thereby strengthening response, awareness and acceptance. 
Individuals with co-morbid mood, anxiety disorders and depression 
were also known to benefit from MBIs.

The positive effects of MBIs are consistent across the types of 
addictive disorders studied. It included stress reduction, reduced 
urges and craving, and reduced impact of negative affect. MBIs were 
also known to impact secondary outcomes in the areas of social 
outcomes, mental health, and dealing with pain amongst others.

Trait or dispositional mindfulness has been found to be the 
objective of all MBIs. Trait mindfulness were found to be associated 
with reduced use, reduced stress, craving and resist urges. More 
studies are needed in the area of measuring trait mindfulness so that 
more progress could be made in rehabilitation of addictive disorders.

Contrary to the views of Shonin and Van Gordon [28], the type 
of MBI employed did not appear to be as important as all of them 
consistently had positive outcomes. But exception has to be made 
to mindfulness related programmes which had created psychotic 
episodes. Regardless of the diverse nature and design of the 
MBIs, the same or similar mindfulness practices were involved.

Some of the MBIs varied from one another by the additional 
components fused into it. Components such as cognitive behavioural 
therapy (CBT), positive psychology, traditional relapse prevention 
strategies and buddhistic ontological investigations were coupled 

with mindfulness practices. However, at this point it can be speculated 
that the cause of structural brain changes were primarily the 
mindfulness practices rather than the additional components. More 
studies are required to delineate the impact areas of mindfulness 
practices and the additional components built into MBIs.

The integrity of MBIs largely depended on the targeted disorder, 
history of the participant, competence and embodiment of the teacher, 
the emphasis laid on meditation by the participants and therapeutic 
alliance.

Adverse effects were largely unknown with MBIs, except with 
individuals with a history of mental illness or due to loosely designed 
programmes incorporating mindfulness. MBIs were also known to 
cause an addiction to mindfulness itself.

Most of the studies on the effectiveness of MBIs have been on 
substance misuse and alcoholism. More studies are needed on 
workaholism and sex addiction. More qualitative and longitudinal 
studies are recommended to better understand the long term impact 
of mindfulness on relapse prevention.
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