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Abstract

Objective: The aim of this paper is to present and critically appraise the evidence for the use of

mindfulness-based interventions in cancer care.

Methods: Systematic review methods were used. A thorough search of relevant major and

specialised electronic databases was made and unpublished and ongoing work was also

identified. Both qualitative and quantitative studies were eligible for inclusion. Information

about aims, design, participant sample, measures, findings and intervention details were

extracted from each study.

Results: Thirteen research papers and four conference abstracts published since 2007 were

identified which met the criteria, reporting five different types of mindfulness intervention. The

13 papers composed of three randomised control trials, two non-randomised control trials, five

pre and post-test designs and two qualitative studies. Studies report significant improvements in

anxiety, depression, stress, sexual difficulties, physiological arousal and immune function or

subjective benefits across all interventions. Methodological limitations were identified.

Diversity in study designs and interventions makes comparisons between studies difficult.

Some mindfulness interventions may have a place in acute treatment and palliative care.

Conclusion: Mindfulness approaches are a promising intervention in cancer care, potentially

across the cancer trajectory. Further qualitative research and research into different styles of

mindfulness delivery are recommended.
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Introduction

It is well documented that cancer is frequently
accompanied by psychological suffering, that is often
long lasting [1]. After the initial stress of a diagnosis
of cancer or a relapse of cancer, 10–20% of patients
go onto to develop psychiatric disorders of depres-
sion and anxiety; that adds to the suffering of the
patient, family and friends [2]. Macmillan Cancer
Support’s Worried Sick report of 2006 found that
more than 45% of patients with cancer said that the
emotional effects of cancer were more difficult to
deal with than the physical or practical effects [3].
A growing number of people with cancer are using
complementary therapies, including meditation, as a
way to improve psychological health [4,5]. NICE
guidance suggests that psychological interventions
should play an integral part of support offered to
cancer patients. One of the rapidly emerging
influences in the field of health care is mindfulness
[6]. This paper aims to explore the evidence for the
use of mindfulness interventions in cancer care.

What is mindfulness and why is it relevant
to health?

Mindfulness is a complex concept that it is difficult
to define precisely [7]. Mindfulness is rooted in the
tradition of Theravada Buddhism and vipassana or
‘insight’ meditation [8] and includes both formal
and informal meditation practices. The literature
refers to mindfulness both as the engagement in
mindfulness meditation practice and as a state of
awareness that practice helps us to cultivate.
‘Mindfulness is the seed and the fruit that enables
us to live fully in each moment’ [9] (p. 14).
Operational definitions of mindfulness all include
the idea of moment to moment present awareness,
with an attitude of non-judgment, acceptance and
openness [10–13]. Kabat-Zinn has also suggested
that intention, or the why of practice, is an integral
part of the mindfulness whole [14]. One theory is
that these three corner stones of mindfulness,
namely, intention, attention and attitude, lead to
a shift in our relationship to experience defined as
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reperceiving; a shift in perspective that allows us to
be deeply with our experience, rather than identify
with it, or overlay it with conscious or unconscious
commentary [15]. The ability to stand back from
thoughts and to be with experience is highly
relevant in a health context. Depression and
anxiety are fuelled by engagement in worry and
rumination; experiential avoidance that is common
to chronic pain conditions, as well as to anxiety
and depression, causes further suffering and is
linked to psychopathology [16]. Living in the
moment, non-judgmentally, has particular reso-
nance for many cancer patients, who can have
anxious thoughts about past life style decisions, as
well as about future illness and treatment [17].

Background

Mindfulness has been integrated into several
treatment approaches, the foremost of which are
Dialectical Behaviour Therapy (DBT), Acceptance
and Commitment Therapy (ACT), Mindfulness
Based Stress Reduction (MBSR) and Mindfulness
Based Cognitive Therapy (MBCT) [18]. MBSR and
MBCT are among the interventions employed by
studies in this review.

MBSR

MBSR is a group programme that teaches formal
and informal mindfulness practices, which has
demonstrated effectiveness in treating chronic pain
and health conditions [19–23]. Typically, MBSR is
an 8-week programme of weekly two and a half-
hour sessions with one full retreat day, and daily
home practice, accommodating class sizes of 20–30
participants with mixed medical conditions [24].
Core components include practices of the body
scan, sitting meditation, walking meditation and
mindful movement. It has an attitudinal frame-
work of kindness, curiosity and willingness to be
present, which are embodied in the teacher [25].

MBCT

MBCT combines MBSR with aspects of cognitive
therapy. Originally developed to prevent relapse/
recurrence for people in remission from major
depression [26], MBCT programmes are being
tailored for other specific conditions. [25]. MBCT
shares the same attitudes, structure and core
components of MBRS and introduced the mini
meditation, or 3-minute breathing space [27]. Class
sizes are smaller and participants have similar
disorders, for which there is an underpinning
formulation, which is shared with participants [28].

Mindfulness in oncology

The mindfulness intervention most studied in the
field of cancer care has been MBSR. Studies of
mindfulness in oncology have been growing since
2000, when Speca et al. made some changes to the
MBSR programme to suit a cancer population [29].
In recent years, there has been a surge of studies in
this area and the introduction of other types of
mindfulness intervention besides MBSR, that have
yet to be reviewed in an oncology setting. Previous
reviews of studies of MBSR in oncology, have
documented its potential for improving mood,
sleep, fatigue, psychological functioning, psycho-
social adjustment, stress reduction and enhanced
coping and well-being in cancer patients; they have
highlighted the need for more randomised con-
trolled trials (RCTs), a lack of qualitative studies,
the need for exploring the underlying mechanisms
of mindfulness and expanding outcomes to include
physiological responses and quality of life [30–34].
Lack of information regarding the facilitator and
the optimum use of home practice have also been
noted [30,34]. In response to the need for statisti-
cally powered studies of MBSR, an ongoing
control trial in Denmark is randomising 265
women with breast cancer to MBSR or a control,
to explore the feasibility of MBSR as an interven-
tion for anxiety and depression [35]. Results of a
RCT in England, where 229 women with breast
cancer were randomly allocated to MBSR or a
waiting list control are also yet to be published [36].
Physiological outcomes have been the focus of a
waiting list trial in Canada and results are yet to be
published of this study, investigating the impact of
MBSR on the acute cardiovascular and neuroen-
docrine stress responses of 34 women with breast
cancer [37]. In an area of growing interest, change
and debate, a review of the evidence for mind-
fulness in oncology is timely, to capture and
thereby seek to inform development in the field.

Methods

The review procedure was guided by the principles
of the systematic review [38], drawing upon
research using different paradigms. Standard
Cochrane Collaboration review methods were
considered, but deemed inappropriate to capture
the diversity of methods identified.

Search strategy

A thorough literature search was made with the
help of a specialist librarian, to identify a wide
range of studies, both published and unpublished
(Figure 1).
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Electronic databases

An electronic search was made of major biomedi-
cal, psychological and specialist complementary
medicine databases. These included PubMed, Med-
line, EMBASE, AMED, PsycINFO, CINAHL,
Cochrane Library, SCIRUS and the British Nur-
sing Index. Web of Science, ZETOC and Clinical
Trials were also included for unpublished research
and conference papers.

Search terms

Pilot searches were made to refine the keywords. This
resulted in the use of the terms cancer or neoplasms

and Mindfulness� or MBSR or MBCT. ACT and
DBT were initially included in the search terms, but
identified no papers specific to cancer care.

References

The reference lists of key articles were hand
searched to help identify additional papers, which
were then followed up.

Unpublished literature

Efforts were made to discover unpublished
and ongoing research by searching the relevant

Figure 1. Flow chart of systematic literature search and study selection
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databases and contacting The Centre for Mind-
fulness Research and Practice at Bangor. Recog-
nised experts in the field were also identified and
approached.
Literature searches took place between July and

September 2009.

Inclusion and exclusion criteria

The literature search was restricted to the English
language and to material published and unpub-
lished, from 1 January 2000 to September 2009.
Studies of adult patients with a primary diagnosis
of cancer were included. Adults could be of any
age, gender, race or stage of disease. Studies
including adults with a diagnosis other than cancer,
or with mixed participants, such as patients and
partners, or with children, were excluded. Only
studies where mindfulness meditation was the core
part of the intervention were selected. Studies of
mixed interventions, such as mindfulness based art
therapy, were excluded.
No ethical clearance was necessary for the

literature review, as no confidential data, such as
patient records, was included.

Results

The outcome of the search and application of the
exclusion criteria is shown in Figure 1.
The search identified 501 potentially relevant

papers. Of these, 422 were eliminated by the
exclusion criteria and by removing duplicates.
The resulting 79 references were read in full and a
further 12 were excluded. On examination, the
remaining references were divided into include,
exclude and unsure categories.
To reinforce validity, the second author was

consulted and references were discussed; by con-
sensus, 29 papers were identified for inclusion. Of
these, 12 had been the subject of previous reviews,
discussion or meta-analysis [30–34]. At this point,
the inclusion criteria were refined to exclude papers
published prior to 2007, to build on findings of
earlier reviews and focus on recent developments.
Findings of previously reviewed papers are referred
to in the discussion. The remaining 13 papers
composed of three RCTs, one non-randomised
control trial, one non-randomised comparison
study, five pre- and post-test designs, some
combining quantitative and qualitative methods
and two qualitative studies. Given the diversity of
approaches, the allocation of quality scores to
studies was considered inappropriate. Details of
the studies are presented in Tables 1–3 with a
narrative synthesis presented below. Details of four
ongoing studies and conference abstracts identified
are presented in Table 1a and are not included in
the findings narrative.

We examined the different deliveries of mind-
fulness and the participant groups and then looked
for evidence of the effectiveness of the different
interventions.

Interventions

The majority were group interventions of MBSR
[39–45], with two of MBCT [46,47], one of brief
mindfulness training [48], two papers concerned a
targeted psycho-educational study with a core
mindfulness component [49,50] and one was a
one to one mindfulness meditation intervention
[51]. Adaptations to standard MBSR are recorded
in Table 2. No information was given on how
adaptations may have impacted on results. MBCT
programmes were tailored to participants’ needs
and no unique formulation of MBCT for cancer
was given.
The one to one mindfulness intervention con-

sisted of twice weekly 30-minute sessions with a
mindfulness instructor for explanation and instruc-
tion in formal and informal mindfulness practice
and recommended daily listening to a 17-minute
meditation CD [51]. Sessions took place during
hospitalisation, as well as pre and post-treatment.
The brief mindfulness intervention for patients
with terminal cancer [48] was originally developed
for use with people with psychosis [52]. It consisted
of six weekly 1-hour classes, with two 10-minute
mindfulness of breath practices and reflective
discussion. Here, daily practice was supported but
not required. A psycho-educational intervention
for sexual dysfunction in women with gynaecologic
cancer had a mindfulness component [49,50]. The
intervention was composed of three 1-hour ses-
sions, including cognitive behaviour therapy, psy-
cho-education and mindfulness training, with
homework exercises. Mindful awareness was in-
troduced in session two and daily home practice
was invited, increasing from 5min, first in non-
sexual situations, then in sexual exercises.
The facilitator contact time varies across the

studies from 3 to 28 h. Invited daily practice, where
noted, is from 5 to 60min. Five studies recorded
homework compliance [39,40,45,46,51].

Facilitators

Interventions were facilitated by one or two health
professionals, mostly psychologists. The mindful-
ness training of some facilitators is unclear [47,49],
with the others trained in MBSR and/or MBCT,
and one with solely experience of mindfulness
meditation retreats [48]. One group [44] had the
addition of a third facilitator, a nurse trained in
yoga, as well as in MBSR. The one to one
mindfulness study [51] has the most varied
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staff involvement, with nurses, a chaplain and
a psychologist delivering the intervention and
weekly team meetings with a senior mindfulness
teacher. No data concerning the facilitators is
provided with one exception [48]. Here, it was
found that the age and delivery style of the
facilitator might influence the way the teaching is
perceived.

Settings

The majority of studies took place in Cancer
Centres, one in an acute hospital setting [51] and
one in a hospice environment [48].

Participants

The majority of participants across the studies were
white, female, well educated and middle aged, with
breast cancer the most common diagnosis (Table 3).
Five studies focused on participants with mixed
cancer diagnosis and stage [42–44,46,47].One
study was specific for participants at early diag-
nosis [41] and one study focused on women in
transition to survivorship [40]. One study focused
on participants undergoing acute treatment [51],
one study had participants with terminal cancer
[48] and one study concerned participants with
gynaecological cancer and specific sexual difficul-
ties [49,50].

Table 3. Demographics

Ref No. Cancer type N % female Mean age Race Education

[46] Breast 48 115 77 55 — —

Gynaecological 7 Lymphoma 8

Prostate 8

Bowel andcolon 9

Lung 4

Head and neck 5

Melanoma 6

Myeloma 6

Leukaemia 3

Other 11

[40] Breast 84 100 60% over 55 85% white 45% college or

Recent post treatment professional degree

[47] Leukaemia 5 16 62.5 50 — —

Lymphoma 4

Breast 4

Other 3

[41] Breast 75 100 55 85.3% white 16 years

Recent diagnosis

[42] Breast 19 47 72 46 — —

Haematological 6

Gynaecological 6

Skin 3

Other 6

Missing 3

[48] Mix cancer site 4 50 Range 54 to 77 — —

Terminal

[51] HSCT patients 20 75 51 95% white 50% with college or degree

Acute treatment 25% advanced degree

[43] Breast 4 9 78 60 — —

Prostate 2

Ovarian 1

Melanoma 1

Multiple cancers 1

[44] Breast 34 60 90 52 — Mean 14 years

Prostate 3

Colorectal 5

Lung 3

Ear/nose/throat 2

Brain 2

Skin 1

Lymphatic 2

Other 8

[39] breast 13 100 54 — 85% with university degree

[45] 49 breast 59 83 54.5 — Mean 14.7 years

10 prostate

[49,50] Gynaecological 22 100 49.4 All white 82% post secondary education
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Effectiveness of the interventions

Psychological symptoms

Five studies investigated psychological distress
[40,44,46,47,51]. In a well-designed RCT involving
115 participants with a mix cancer site and stage
[46], the MBCT group showed significant improve-
ment in depression, anxiety and distress, post-
intervention, as compared with the waiting list
group. The waiting list group showed similar
changes after they received the intervention. Treat-
ment gains were sustained at a 3-month follow-up,
though as there was no control group comparison
at 3 months, the effects of passing of time are not
accounted for. A smaller RCT [47], with 16 cancer
patients, who had symptoms of anxiety, depression
or stress, found significant improvements in anxiety
post-intervention, compared with the TAU group,
but no change in depression scores. At 3-month
follow-up, the authors reported significant improve-
ments in both depression and anxiety on a HADS
scale. However, there was no control group at 3
months, so there is no evidence for the author’s
hypothesis that this is indicative of the time it takes
for the effect of MBCT to become established.
In a RCT using MBSR [40], with 84 breast

cancer survivors, the intervention group showed
significantly better mean scores on reoccurrence
concerns, anxiety and depression, at 6 weeks, than
the control group. Mean scores for social support
and spirituality, perceived stress and optimism did
not differ between groups. As there is no follow-up,
there is no evidence for psychological change being
sustained. A non-randomised comparison study of
MBSR and a healing arts (HA) programme [44],
with 60 participants in the MBSR group, reported
on measures of post-traumatic growth (PTG),
spirituality, stress and mood disturbance. Partici-
pants in both programmes showed increased total
PTG, but with a small effect size and this was
positively related to increased spirituality in the
MBSR group. A decrease in symptoms of stress
was significantly related to reduction in mood
disturbance in both groups, with small effect sizes
in the HA group and medium in the MBSR group.
The study suffered from a lack of a control group
and a high attrition rate.
In a feasibility study of an individual mind-

fulness intervention [51], symptoms of relaxation,
comfort and happiness were measured after each
mindfulness meditation session on a visual analo-
gue scale and showed statistical improvement after
most sessions.

Quality of life and well-being

Quality of Life or well-being was investigated in
four studies [40–42,46], with limited significant
findings. In two RCTs, the change in quality of life

of the MBCT and MBSR group was not significant
post-intervention, but had a trend for improvement
[40,46]. In a non-randomised design, MBSR
participants had improved quality of life and
increased coping effectiveness compared with the
non-treatment group, but again the changes were
not significant [41]. One uncontrolled MBSR study
collected data on patient well-being before, after
and 1 year following the intervention [42]. Effect
sizes for changes in well-being pre- and post-
intervention are small. At 1-year follow-up, sig-
nificant changes in well-being are presented, except
for meaning of life and fatigue. However, the lack
of control group means it is not possible to
attribute change to the intervention. It is also
worth noting that there were changes in medical
treatments for 16 patients during the intervention
and for 20 during the follow-up period.

Physical effects

Two studies investigated the physical effects of
MBSR [41,45] and one study [49,50], looked at the
effect of a PED with a mindfulness component on
sexual dysfunction. All showed some positive
results. A non-randomised control study involving
66 women with a recent diagnosis of breast cancer
[41], investigated the effect of MBSR on immune
function. An age-matched group of cancer free
women was also included in the study for
comparison. Immune function and cortisol were
assessed at four time points; pre, mid, completion
and 1-month post-MBSR. The intervention group
showed significantly reduced cortisol levels post-
MBSR compared with the non-MBSR group at T3
and T4. However, both groups had elevated levels
of cortisol compared with the cancer free group. At
T3 and T4, the MBSR group re-established NKCA
and cytokine levels, as per the cancer free group,
which was not equalled by the non-MBSR group.
While the lack of randomisation may have
influenced results, this is encouraging evidence of
the positive effect of MBSR on immune function.
As follow-up was at 1 month only, there is no
evidence that improvement is maintained over
time. One paper [45] reported on the 1-year
follow-up of an uncontrolled trial [53,54] of MBSR
for 59 cancer patients, measuring immune cell
count, cytokine production and salivary cortisol.
Findings showed that cortisol levels decreased
systematically over the follow-up period. Immune
patterns over the year supported a continued
reduction in Th 1 cytokines. However, the lack of
a control group undermines the evidence support-
ing MBSR as the agent for change. In a feasibility
study of an individual mindfulness intervention
with 20 cancer patients undergoing haematopoietic
stem cell transplants [51], measures of physiological
arousal, heart rate and respiratory rate were taken
before and after each mindfulness meditation
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session, and pain was measured by VAS. Statisti-
cally significant decreases in heart and respiratory
rates were observed after each session. Symptoms
of pain were statistically improved after most
sessions. In the study investigating sexual dysfunc-
tion, assessments of physiological as well as
subjective sexual arousal were taken at baseline
and 12 weeks later, 1 month after the PED. There
was a significant positive effect on sexual desire,
arousal, orgasm, satisfaction, sexual distress,
depression and a trend towards significantly
improved physiological genital arousal and per-
ceived genital arousal. The small sample (n5 22)
was highly selective, consisting of the response to a
survey of 270 women.

Mindfulness measures

Four studies used measures for mindfulness,
namely the Mindful Attention and Awareness
Scale (MAAS), the Freiburg Mindfulness Inven-
tory (FMI) and the Kentucky Inventory of Mind-
fulness Skills (KIMS). One study using MAAS [41]
found no difference in mindfulness scores between
the MBSR and non-MBSR group. However, the
other study [39] found a non-significant increase in
MAAS scores after an MBSR intervention. Post-
MBCT [46] participants had significantly higher
mindfulness scores compared with the waiting list
group, as measured by FMI. In another MBCT
study [47], decreases in anxiety, isolation and over-
identification were allied to a significant increase in
the sub scale of observing in the KIMS mindfulness
measure.

Theory building

Data from qualitative studies were used to assist
with theory building. One MBSR study involving
13 women with breast cancer [39], explored
potential mechanisms underlying changes. Quali-
tative data from a focus group of eight patients was
organised into themes of acceptance, regaining and
sustaining mindful control and taking responsibil-
ity for what they could. This, together with an
increase (small) in scores in meaningfulness on the
Sense of Coherence questionnaire, is linked with
Shapiro et al.’s theory of the practice of mind-
fulness leading to reperceiving [15]. A qualitative
study using grounded theory analysis [43] described
the subjective effects of nine cancer patients who
had attended a MBSR programme and continued
to attend MBSR drop in sessions. Five themes
emerging were opening to change, self-control,
shared experience, personal growth and spiritual-
ity. The themes were used to build theory that is
consistent with the concept of mindfulness leading
to reperceiving, resulting in self-regulation and

includes the idea of shared experience alleviating
isolation. Participants in another MBSR study [42]
were asked to note three goals for their MBSR
training, which fits with the axiom of intention for
mindfulness, as well as inviting insight into
individuals’ perception of needs. Progress on goals
and how having goals might have affected out-
comes is not explained. A study using Interpreta-
tive Phenomenological Analysis [48] demonstrated
a relationship between the participant perception
of mindfulness and their level of engagement.

Methodology

Overall, participants in the studies are not reflective
of the general cancer population. Recruitment is
not reaching the poor, illiterate or ethnic groups,
young people, males or those with lung cancer and
less common cancers. Some of the screening
criteria [40,41] exclude those who cannot read or
write English to a given standard. Other screening
criteria excludes those on any form of anti-
depressant medication [41,49], although psycholo-
gical distress is under investigation. All the
participants are self selected. The majority of the
quantitative studies have a small sample size, which
limits the authority of the findings. There is a lack
of control groups [39,42,44,45,49,51], lack of
follow-up [39,40,44,49] and follow-up further than
3 months [31,41,44,46,47,49]. One study [44] had a
comparison group. Of the two studies that had a
1-year follow-up [42,45], both had an unexplained
high attrition rate and neither had a control group.
Both these studies had multiple measures, 9 self-
report measures, including personal training goals
[42] and four self report measures, together with
meditation log, immune, cortisol, heart rate and
blood pressure measures [45], which may have
contributed to attrition. There is a balance to
consider between the amount of measures desired
for exploratory studies and the burden of measures
on the participant.

Discussion

Effectiveness of interventions

Although a comparison of effectiveness across the
five different interventions is not possible, due to
the disparity of study designs and measures, there
is evidence of quantitative and subjective benefit
for each intervention. There is evidence that
mindfulness interventions may help to reduce
psychological symptoms of anxiety and stress that
supports findings of previous studies of MBSR
with cancer populations that found significant
positive changes in anxiety, stress and mood
disturbance, post-interventions [29,53–58], and
some conflicting evidence on improvements gained
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in depression. Overall findings for quality of life
show a trend for improvement, but do not reflect
the pattern for significant change found in earlier
studies of MBSR for cancer patients [53,54]. There
is evidence for a positive effect on immune function
and physiological arousal that builds on the
findings of previous immune function and hormone
investigations that showed changes in cancer-
related cytokine production post-MBSR, with a
shift to healthier profiles [53,54]. Positive effects on
sexual difficulties have also been demonstrated.

Delivery of mindfulness

This is the first review of mindfulness in oncology
to combine both qualitative and quantitative data
and different mindfulness approaches. This has
helped to gather information on process and open
up aspects of ongoing debate around mindfulness
applications, which are significant for a cancer
population. The questions include what the best
form of delivery of mindfulness should be [59], the
length of the contact time [60] and the necessity for
daily practice [61].
MBSR and MBCT ask for a commitment of

time and focus from participants, both in pro-
gramme attendance and home practice, which the
other mindfulness interventions here do not re-
quire. The variant in contact time across the studies
seems to have no direct correlation to benefits
gained. Where contact time was investigated as a
mediator [40], it was found that the improvements
in the MBSR intervention group were gained
irrespective of compliance, measured by class
attendance and home practice. This reflects find-
ings of a recent review of class contact time in
MBSR [60], which indicated there is no easy
formula between increased contact time and
decreased psychological distress. Daily practice of
mindfulness has been regarded as fundamental in
MBSR and MBCT. In previous studies of MBSR
with cancer patients, findings indicated that greater
practice significantly improved sleep quality [62]
and significantly predicted mood change [29].
However, increased home practice as an indicator
of improvement is not substantiated by long-term
follow-up of home practice here [45], which is
consistent with the findings of a recent review on
mindfulness homework [61]. While this augurs
more flexibility for mindfulness interventions, this
is a complex area of debate that warrants further
investigation. MBSR and MBCT facilitators are
required to have an ongoing personal mindfulness
meditation practice and are asked to embody the
qualities of mindfulness [14,27]. Regular super-
vision with a mindfulness teacher, a mindful
movement practice and yearly attendance at
mindfulness retreats are requirements for MBSR
teaching and best practice for MBCT teachers [63].
This has cost and time implications for future

facilitators and the infra structure for the provision
of a service. The need for personal practice has yet
to be scientifically demonstrated [6] and it has been
pointed out that DBT, which has mindfulness as a
component, does not have this requirement of
teachers [64]. The personal practice of all facili-
tators here is not known. As results of mindfulness
interventions continue to be positive, research
evidence on the training and personal practice
of facilitators is called for, to inform decisions
of how mindfulness programmes can best be
implemented [65].
As MBSR and MBCT programmes are multi-

faceted, dismantling research studies might help
determine active components. The simpler mind-
fulness interventions reported here [48–51] may
assist this exploration. Delivery of mindfulness in
these studies is less complex, involves shorter
mindfulness meditation practices, requires less
contact time from participants and minimal daily
practice varying from none to 17min. Mindfulness
is delivered to participants who are undergoing
intensive treatment [51] or have terminal cancer
[48], who would be potentially excluded by the
requirements of MBSR and MBCT. Benefits
observed in psychological and physical well-being
in one study [51] were compared favourably to
previous studies of MBSR for cancer patients
[29,56,62]. A large randomised clinical trial of this
intervention is now underway [30]. Delivery of
mindfulness may be adaptable to participants’
needs. More research into different interventions
is required.

Methodological issues

Complex interventions present methodological and
evaluative challenges in research [66,67]. The UK
Medical Research Council (MRC), the US
National Center for Complementary and Alter-
native Medicine (NCCAM), the Norwegian
National Research Center in Complementary and
Alternative Medicine and the International Whole
Systems Research group (WRS) recognise the
inherent complexity of many health-care interven-
tions and the limitations of explanatory RCTs to
adequately assess these [68]. Indeed it is difficult to
imagine a placebo-controlled RCT for mindful-
ness; MRC guidance notes RCTs with waiting list
controls and treatment as usual as appropriate
comparisons [65]. Understanding context is key
and fidelity to strict protocols is unrealistic [65].
A variety of research methods, including qualita-
tive designs, can be employed to understand the
processes and mechanisms of complex interven-
tions [65,66]. In the flexible framework for devel-
oping, evaluating and implementing complex
interventions, set out in the MRC’s new guidelines,
more weight is now given to the development
phases of research [65,69].

694 C. Shennan et al.

Copyright r 2010 John Wiley & Sons, Ltd. Psycho-Oncology 20: 681–697 (2011)

DOI: 10.1002/pon



Mindfulness measures

The complexity of defining mindfulness and under-
standing ‘what works’ is reflected in the ongoing
development and divergence of self-report mind-
fulness measures. Current mindfulness question-
naires include the FMI ([70]), the MAAS ([12]), the
Kentucky Inventory of Mindfulness Skills (KIMS;
[71]), the Toronto Mindfulness Scale (TMS; [72]),
the Five Facet Mindfulness Questionnaire ([73]),
the Cognitive and Affective Scale—Revised ([74])
and the Southampton Mindfulness Questionnaire
([75]). With the exception of the TMS, which is a
state measure, these self-report questionnaires are
all trait measures. This paper’s attempt to capture
mindfulness has found elements of awareness,
attention, intention and attitudes of acceptance,
allowing, non-judgment, curiosity, patience and
kindness within the whole. The four measures used
in studies here focus on some of these elements.
MAAS [12] focuses on present moment awareness;
FMI [70] was originally designed for experienced
meditators and highlights non-judgmental present
moment awareness and a detached openness to the
difficult; KIMS [71] considers four facets of
observing, describing, acting with awareness and
accepting or allowing. Mindfulness scores pre-
sented in studies [39,41,46,47] with these measures
are inconsistent with theory that increased mind-
fulness is the operator of change. Grossman has
voiced concerns for the validity of mindfulness self-
report measures and has suggested that qualitative
strategies may help our understanding of mind-
fulness to unfold [7]. Whether using mindfulness
measures and/or qualitative designs, research must
continue to seek to understand how these inter-
ventions cause change [65].

Qualitative studies

Qualitative data [39,43] is used to support the
theory of mindfulness leading to reperceiving,
resulting in improved self-regulation [15]. How-
ever, recent enquiries into this theory are challen-
ging its assessment [76]. More qualitative data is
needed to continue to illuminate the underlying
mechanisms and process of mindfulness practice.

Limitations

The review is limited in that due to resource
constraints only English language studies were
considered. One potential paper in German was
identified, but we believe no major papers have
been overlooked.

Conclusion

Quantitative mindfulness studies report significant
benefits in psychological symptoms and physical

effects, across all interventions, although methodo-
logical issues limit the authority of the findings.
There are no significant findings for quality of life
or well-being. Qualitative studies report subjective
benefits of different mindfulness interventions and
begin to build on our understanding of the under-
lying mechanisms. The collective evidence supports
the view that mindfulness is a promising interven-
tion in cancer care, which warrants more rigorous
investigation. There is a continued need for more
randomised control trials, longer follow-up, com-
parison groups and larger sample sizes in quanti-
tative research studies, as well as a more diverse
participant base. Delivery of mindfulness in cancer
care is not limited to the protocols of MBSR and
MBCT and studies of thoughtful and informed
flexible uses of mindfulness are to be encouraged.
More research is needed on simplified mindfulness
interventions, which may be appropriate for those
who are sick, undergoing intensive treatment, or in
terminal stages. More qualitative research of the
participant’s experience is needed to continue to
increase our understanding of mindfulness and its
mechanisms and to inform operational definitions
and measures. Research on the facilitator is also
recommended.
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