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A B S T R A C T

Background

Malignant neoplasms of the lymphoid or myeloid cell lines including lymphoma, leukaemia and myeloma are referred to as haematological
malignancies. Complementary and alternative treatment options such as meditation practice or yoga are becoming popular by treating
all aspects of the disease including physical and psychological symptoms. However, there is still unclear evidence about meditation's
eCectiveness, and how its practice aCects the lives of haematologically-diseased patients.

Objectives

This review aims to assess the benefits and harms of meditation practice as an additional treatment to standard care for adults with
haematological malignancies.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL, Issue 8, 2015), MEDLINE (1950 to August 2015), databases of
ongoing trials, the metaRegister of Controlled Trials (mRCT) (http://www.controlled-trials.com/mrct/), conference proceedings of annual
meetings of: the American Society of Hematology; American Society of Clinical Oncology; European Hematology Association; European
Congress for Integrative Medicine; and Global Advances in Health and Medicine (2010 to 2015).

Selection criteria

We included randomised controlled trials (RCTs) using meditation practice for adult patients with haematological malignancies.

Data collection and analysis

Two review authors independently extracted data from eligible studies and assessed the risk of bias according to predefined criteria. We
evaluated quality of life and depression. The other outcomes of overall survival, anxiety, fatigue, quality of sleep and adverse events could
not be evaluated, because they were not assessed in the included trial.

Main results

We included only one small trial published as an abstract article. The included study investigated the eCects of meditation practice on
patients newly hospitalised with acute leukaemia. Ninety-one participants enrolled in the study, but only 42 participants remained in the
trial throughout the six-month follow-up period and were eligible for analysis. There was no information provided about the average age
and sex of the study population. We found a high risk for attrition bias and unclear risk for reporting bias, performance and detection bias
because of missing data due to abstract publication only, thus we judged the overall risk of bias as high. According to the GRADE criteria,
we judged the overall quality of the body of evidence for all predefined outcomes as 'very low', due to the extent of missing data on the
study population, and the small sample size.
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As the abstract publication did not provide numbers and results except P values, we are not able to give more details.

Meditation practice might be beneficial for the quality of life of haematologically-diseased patients, with higher scores for participants in
the mediation arms compared to the participants in the usual care control group (low quality of evidence). Levels of depression decreased
for those practising meditation in both the spiritually-framed meditation group and the secularly-focused meditation group in comparison
to the usual care control group, whose levels of depression remained constant (low quality of evidence). The influence of meditation
practice on overall survival, fatigue, anxiety, quality of sleep and adverse events remained unclear, as these outcomes were not evaluated
in the included trial.

Authors' conclusions

To estimate the eCects of meditation practice for patients suCering from haematological malignancies, more high quality randomised
controlled trials are needed. At present there is not enough information available on the eCects of meditation in haematologically-diseased
patients to draw any conclusion.

P L A I N   L A N G U A G E   S U M M A R Y

Meditation for adults with haematological malignancies

Background

Cancers of the bone marrow, lymphatic tissue and blood are considered as haematological malignancies. The most common
types of haematological malignancies are lymphoma, leukaemia and myeloma but they also include myelodysplastic syndromes or
myeloproliferative diseases. Within each type of disease there are various sub-divisions. There are several treatment options depending on
the type and severity of the cancer. The most common therapies are chemotherapy, radiotherapy or a combination of both. In some cases,
stem cell transplantation is oCered (this is where either the patient's own bone marrow cells or cells of another person are implanted in the
patient's body aKer aggressive chemotherapy). Those suCering from haematological cancers may have serious symptoms, and treatments
oKen cause severe and distressing side eCects.

Living with cancer and undergoing aggressive treatment oKen leads to physical or psychological health problems such as tiredness, anxiety
or depression. Even aKer having completed the treatment some patients are still aCected by their disease and search for alternative
treatment options to help them coping with their disease.

Meditation

Meditation has been practised for thousands of years by many diCerent cultures and has it's origins in ancient eastern traditions. Meditation
practice can be done in various postures and ways. For example, the person can focus on breathing in and out, on an object or repeat a
word or a pair of words (a mantra). Some sorts of mediation are based on spiritual beliefs. One treatment using meditation practice is called
mindfulness-based cognitive therapy and has shown improvements on distress, quality of life and anxiety in cancer patients. However,
there has not been a systematic evaluation on how meditation practice may improve and aCect the lives of those with haematologically
disease.

Objectives

We investigated the eCects of meditation practice on adult patients with haematological malignancies. Important outcomes were quality
of life, overall survival, depression, fatigue, anxiety, quality of sleep and adverse events. We reviewed the eCects of meditation practice in
addition to standard care for patients newly diagnosed with acute leukaemia compared to standard care only.

Findings

We included one trial with 91 adult patients, of whom only 42 were analysed. The trial involved five one-hour meditation intervention
sessions between admission and discharge of participants newly diagnosed with acute myeloid or lymphoid leukaemia. There was no
information about the age of the participants included in the study. All participants in the trial were hospitalised for initial induction
chemotherapy. As the abstract of the publication did not provide numbers, it is not possible to describe the results in more detail.

Participants practising meditation reported better physical health and levels of depression could be decreased.

Quality of the evidence

Most of our pre-defined outcomes (overall survival, anxiety, fatigue, quality of sleep, and adverse events) were not reported at all. We judge
the quality of the evidence for the outcomes quality of life and depression as 'very low', due to high risk of bias (only 42 out 91 participants
were evaluated) and very imprecise results.

Conclusion

Meditation for adults with haematological malignancies (Review)
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There were not enough data available to determine the eCectiveness of meditation practice on haematologically-diseased patients,
thus the role of meditation in the treatment of haematological malignancies remains unclear. More high-quality and larger randomised
controlled trials are needed to validate possible positive eCects of meditation practice for haematologically-diseased patients.

The evidence is up-to-date as of August, 2015.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.

Meditation in addition to standard care compared with standard care only for adult patients with haematological malignancies

Patient or population: adult patients with haematological malignancies

Intervention: meditation in addition to standard care

Comparison: standard care only

Illustrative comparative risks*
(95% CI)

Assumed risk Corresponding
risk

Outcomes

   

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall survival           not reported

Quality of life see comment     42 patients of
91 included pa-
tients evaluated
(1 study)

⊕⊝⊝⊝

very low

1,2

Minutes of meditation or relaxation practice was relat-
ed to statistically significantly greater perceived social
support as assessed by the MQOL (P = 0.05) at discharge.
The frequency of meditation practice was associated
with a statistically significant improvement in the exis-
tential sub-scale (P = 0.05), and psychological sub-scale
(P = 0.05) at the 4-months assessment.

Participants practising spiritually-focused meditation
reported better physical health at the 6-months fol-
low-up compared to the participants receiving usual
care. However, there is no evidence for a difference as
no numbers were provided.

Fatigue           not reported

Anxiety           not reported

Depression see comment     42 patients of
91 included pa-
tients evaluated
(1 study)

⊕⊝⊝⊝

very low

1,2

In the included trial the levels of depression for spiritu-
ally-focused meditation (P = 0.04) and secularly-framed
meditation (P = 0.001) decreased significantly across as-
sessment points while levels of depression for the usu-
al care control remained constant. There is a correlation
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of minutes of meditation or relaxation practice and de-
creased symptoms of depression, measured by CESD (P
= 0.02).

Quality of sleep           not reported

Adverse events           not reported

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk Ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Very small number of included patients and events leading to very high imprecision (downgraded two points)
2 High risk of bias of the included trial (high risk of performance, detection and attrition bias) (downgraded one point)
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B A C K G R O U N D

Description of the condition

Haematological malignancies are neoplasms of the blood, lymph
nodes and bone marrow. They can either derive from myeloid
or lymphoid blood cell lines. Malignant neoplasms concerning
the myeloid cells are acute and chronic myelogenous leukaemia,
myelodysplastic syndrome or myeloproliferative diseases whereas
lymphocytic leukemias, myelomas and lymphomas are of
lymphoid origin. In 2010, the prevalence of people living
with leukaemia in the United States comprised approximately
287,963 men and women. The age-adjusted incidence rates for
haematological cancer patients per 100,000 men and women per
year came to 27.4 new cases of leukaemia, 45.6 new cases of
lymphoma and 13 new cases of patients suCering from myeloma.
In 2010 the overall five-year survival rate for lymphoma patients
was 71%, whereas leukaemia had a survival rate of 56%, and only
43.2% of myeloma patients live for more than five years aKer being
diagnosed with cancer (Howlader 2013).

The number of diCerent treatment options available for
haematological malignancies is probably just as high as the
diCerences between the individual survival rates. Depending on the
severity of symptoms and disease progression rate, some people
may only need supportive care to reduce the symptoms that occur
alongside their disease such as anaemic symptoms, osteoporosis
or infections. There is a wide range of specific blood cancer therapy
treatments like chemotherapy, combined drug therapy, radiation
and stem cell transplantation (Longo 2011).

Description of the intervention

Meditation has its origins in ancient eastern traditions and is seen as
a mind-body practice in complementary and alternative medicine
(NCCAM 2013). Meditation practice has derived from a group
of techniques, like mindfulness meditation, mantra meditation,
relaxation response and Zen Buddhist meditation. Throughout
thousands of years, these techniques have been practised by many
diCerent cultures. To practise meditation one commonly has to
consider several circumstances, such as finding a quiet location and
an appropriate posture. Meditation can be practised while sitting,
standing or lying down. A person can either concentrate on his or
her own breath, objects, or on a mantra, which can be a chosen
word, or a pair of words. It is also important to have an open
attitude, which means the person practising meditation has to let
distractions come and go, so that they cannot aCect his or her
thoughts (NCCAM 2013).

Mindfulness-based cognitive therapy has shown improvement in
terms of distress, depression and anxiety, as well as quality of life in
patients diagnosed with cancer (Foley 2010). Another study using
mantra-based meditation has shown an improvement in perceived
stress and negative mood; this study also suggested that the
frequency of the use of meditation could aCect the outcomes (Lane
2007). Spiritually-focused meditation is another way to consider
the religious and spiritual needs of leukaemia patients (Cole 2010).

Mindfulness is the source of several clinical practices and can
be used in mental training or by performing diCerent types of
meditation (Carlson 2005). Mindfulness-based stress reduction,
as a clinical intervention using mindfulness as its fundament,
has shown several significant positive eCects for a heterogeneous

group of 63 cancer patients in terms of mood and sleep
disturbance, stress and fatigue (Carlson 2005). Mindfulness-based
stress reduction is a group programme, designed to lighten the
symptoms of patients suCering from psychosomatic or physical
disorders, using mindfulness meditation (Grossman 2004). Cancer
patients oKen suCer from sleep disturbances, which are diCicult
to treat, because the causes of these disturbances can not always
be detected (Carlson 2005). Spiritual and religious conceptions of
cancer patients should also be respected in cancer care and may,
when integrated into meditation, enhance the eCects of mediation
practice (Cole 2010).

How the intervention might work

The exact mechanism of how meditation can improve one's
mood and have positive eCects on the cognition of stress is not
determined, but evidence from studies with healthy adults has
shown that even brief instruction in meditation techniques can lead
to health benefits that last for a long time (Lane 2007). Although
derived from a relatively small number of studies, these results
suggest that mindfulness-based stress reduction may help a broad
range of individuals to cope with their clinical and non-clinical
problems (Grossman 2004).

Preliminary evidence suggests that even brief instruction in a
simple meditation technique can improve negative mood and
perceived stress in healthy adults, which could yield long-term
health benefits. Frequency of practice does aCect outcome. Those
most likely to experience negative emotions may benefit the most
from the intervention (Lane 2007).

One randomised controlled trial (RCT) involving more than 100
patients showed that meditation can not only have an eCect on a
person's mental state, but also on his physiological mechanisms
of regulation by aCecting the regulation of blood pressure (Carlson
2007; Schneider 1995; Schneider 2006).

Why it is important to do this review

Little is known about the prevalence of mood disorders such
as anxiety or depression in haematological cancer patients. One
meta-analysis of 70 interview-based studies concerning patients
in oncological and haematological settings indicated a prevalence
rate of 20.7% for depression (Mitchell 2011).

Various studies have shown positive eCects on stress, fatigue
and sleep quality for healthy and physically- or psychologically-
diseased people when they perform various meditation techniques
and practise mindfulness (Grossman 2004; Kang 2012; Lane 2007;
Witek-Janusek 2008).

Several existing RCTs have shown positive eCects of mindfulness-
based stress reduction for breast cancer patients (Carlson 2005:
Cramer 2012; Foley 2010; Witek-Janusek 2008). There is some
evidence that this intervention enhances the psychological health
of breast cancer patients (Cramer 2012). Even cortisol levels
have been reduced in patients following the mindfulness-based
stress reduction programme. Beneficial eCects on immune function
and quality of life, as well as on coping processes of breast
cancer patients, have been found (Witek-Janusek 2008). Although
those studies were not specifically designed for patients suCering
from haematological malignancies, it may be assumed that
meditation and mindfulness-based stress reduction might also be
advantageous for these patients.

Meditation for adults with haematological malignancies (Review)
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O B J E C T I V E S

To assess the benefits and harms of meditation practice as
an additional treatment to standard care for adults with
haematological malignancies.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We only included RCTs. We included both full text and abstract
publications if suCicient information was available on study design,
characteristics of participants, interventions and outcomes. The
trials had to report at least one of the outcomes mentioned below
to be included.

Types of participants

We included trials on adult (≥ 18 years) participants with confirmed
diagnoses of haematological malignancies. We did not apply
gender or ethnicity restrictions. We considered all subtypes and
stages of haematological malignancies, including newly-diagnosed
patients and those with relapsed or drug-resistant disease. If trials
consisted of mixed populations with diCerent conditions or types
of cancers, we used data from the haematological malignancy
subgroups. If subgroup data for these patients were not provided
(aKer contacting the authors of the trial), we excluded the trial if less
than 80% of patients had haematological malignancies.

Types of interventions

The intervention was meditation in addition to standard care
compared with standard care only. We included any form of
meditation.

Types of outcome measures

Primary outcomes

We evaluated quality of life as the primary eCicacy endpoint. It had
to be measured with reliable and validated instruments.

Secondary outcomes

We analysed the following outcomes as secondary outcomes.

• Overall survival, defined as the time interval from random
treatment assignment onto a study to death from any cause or
to the last follow-up.

• Fatigue if measured with reliable and validated instruments.

• Anxiety if measured with reliable and validated instruments.

• Depression if measured with reliable and validated instruments.

• Quality of sleep if measured with reliable and validated
instruments.

• Adverse events.

Search methods for identification of studies

Electronic searches

We adapted the search strategies suggested in the Cochrane
Handbook for Systematic Reviews of Interventions (Lefebvre 2011).
We applied no language restriction to reduce the language bias.

We searched the following databases and sources.

• Databases of medical literature:
◦ the Cochrane Central Register of Controlled Trials (CENTRAL)

(The Cochrane Library, Issue 8, 2015) (Appendix 1);

◦ MEDLINE (Ovid) (1950 to Aug 2015) (Appendix 2).

• Databases of ongoing trials:
◦ the metaRegister of Controlled Trials (mRCT) (http://

www.controlled-trials.com/mrct/).

◦ EU clinical trials register (https://
www.clinicaltrialsregister.eu/ctr-search/search).

◦ Clinicaltrials.gov (https://clinicaltrials.gov/).

• Conference proceedings of annual meetings of the following
societies for abstracts, if not included in CENTRAL (2010 to 2015):
◦ American Society of Hematology;

◦ American Society of Clinical Oncology;

◦ European Hematology Association;

◦ European Congress for Integrative Medicine;

◦ Global Advances in Health and Medicine.

Searching other resources

• Handsearching of references
◦ References of all identified trials, relevant review articles and

current treatment guidelines for further literature.

Data collection and analysis

Selection of studies

Two review authors (IS, NS) independently screened the results of
the search strategies for eligibility for this review by reading the
abstracts. In the case of disagreement we obtained the full-text
publication. If no consensus was reached, we asked a third review
author (Higgins 2011a).

We prepared a flow chart as recommended in the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement (Moher 2009), showing the total numbers of
retrieved references and the numbers of included and excluded
studies (Figure 1).
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Figure 1.   Study flow diagram.

 
Data extraction and management

Two review authors (IS, NS) independently extracted the
data according to the guidelines proposed by The Cochrane
Collaboration (Higgins 2011a). We contacted authors of individual

studies for additional information, if required. We used a
standardised data extraction form containing the following items.

• General information:

Meditation for adults with haematological malignancies (Review)
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◦ author, title, source, publication date, country, language,
duplicate publications.

• Quality assessment:
◦ allocation concealment, blinding (participants, personnel,

outcome assessors), incomplete outcome data, selective
outcome reporting, other sources of bias.

• Study characteristics:
◦ trial design, aims, setting and dates, source of participants,

inclusion/exclusion criteria, comparability of groups,
subgroup analysis, statistical methods, power calculations,
treatment cross-overs, compliance with assigned treatment,
length of follow-up, time point of randomisation.

• Participant characteristics:
◦ underlying disease, stage of disease, histological subtype,

additional diagnoses, age, gender, ethnicity, number of
participants recruited/allocated/evaluated, participants lost
to follow-up, type of treatment (multi-agent chemotherapy
(intensity of regimen, number of cycles)), additional
radiotherapy.

• Interventions:
◦ type, duration and intensity of meditation intervention,

standard care, duration of follow-up.

• Outcomes:
◦ quality of life, overall survival, fatigue, anxiety, depression,

quality of sleep, adverse events.

Assessment of risk of bias in included studies

Two review authors (IS, NS) independently assessed the risk of bias
for each study using the following criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011b):

• sequence generation;

• allocation concealment;

• blinding (participants, personnel, outcome assessors);

• incomplete outcome data;

• selective outcome reporting;

• other sources of bias.

We made a judgement for every criterion, using one of the following
three categories.

1. 'Low risk': if the criterion is adequately fulfilled in the study, i.e.
the study is at a low risk of bias for the given criterion.

2. 'High risk': if the criterion is not fulfilled in the study, i.e. the study
is at high risk of bias for the given criterion.

3. 'Unclear': if the study report does not provide suCicient
information to allow for a clear judgement or if the risk of bias is
unknown for one of the criteria listed above.

Measures of treatment e<ect

We used intention-to-treat data. For binary outcomes, we
calculated risk ratios (RRs) with 95% confidence intervals (CIs) for
each trial. For time-to-event outcomes, we extracted extract hazard
ratios (HRs) from published data according to Parmar 1998 and
Tierney 2007. We calculated continuous outcomes as standardised
mean diCerences (SMDs).

Dealing with missing data

As suggested in Chapter 16 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011c), there are many
potential sources of missing data which have to be taken into
account: at study level, at outcome level, and at summary data
level. Firstly, it is important to distinguish between 'missing at
random' and 'not missing at random'. We contacted the original
investigators to request missing data, but we did not receive any
reply.

In case of patients lost to follow-up aKer randomisation
(dichotomous data) we would have imputed missing data assuming
poor outcome (worse case scenario) for missing individuals. We
would have performed sensitivity analysis to assess how sensitive
results are to reasonable changes in the assumptions that are
made. We addressed the potential impact of missing data on the
findings of the review in the discussion.

Assessment of heterogeneity

We would have assessed heterogeneity of treatment eCects

between trials using the Chi2 test with a significance level

at P < 0.1. We would have used the I2 statistic to quantify

possible heterogeneity (I2 > 30% moderate heterogeneity, I2 > 75%
considerable heterogeneity) (Deeks 2011). We would have explored
potential causes of heterogeneity by sensitivity and subgroup
analysis.

Assessment of reporting biases

In meta-analyses with at least 10 trials we would have investigated
potential publication bias by generating a funnel plot and
statistically tested for this bias by using a linear regression test
(Sterne 2011). A P value of less than 0.1 would have been considered
significant for this test.

Data synthesis

As we identified one trial only fitting the inclusion criteria, we could
not perform data synthesis (see DiCerences between protocol and
review).

We created a 'Summary of findings' table on absolute risks in each
group according to the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) methodology (GRADEpro
2014; Schünemann 2011). We summarised the evidence of overall
survival, quality of life, fatigue, anxiety, depression, quality of sleep
and adverse eCects in this table.

Subgroup analysis and investigation of heterogeneity

As we did not perform meta-analyses, we could not investigate
heterogeneity or perform subgroup analyses (see DiCerences
between protocol and review).

Sensitivity analysis

As we did not perform meta-analyses, we did not perform
sensitivity analyses (see DiCerences between protocol and review).
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Description of studies

Results of the search

Our sensitive search strategy resulted in 2483 hits. Initially, 2454
studies out of these hits were excluded as they either did not meet
the inclusion criteria for this review or were identified as duplicates.
The remaining 29 references were assessed as full-texts for
eligibility. Of these articles, 28 articles were excluded, because they
either did not evaluate meditation, were not randomised controlled
trials or included no adults in the trial. Eventually one abstract
publication with 91 participants remained and was included in this
systematic review. The study flow diagram according to PRISMA
shows the number of records that were screened, excluded and
included (see Figure 1).

Included studies

One randomised controlled trial (RCT), including 91 patients, met
all inclusion criteria (Cole 2010). The trial was published as an
abstract, from which we have extracted data. An overview of the
characteristics of this trial is presented in the Characteristics of
included studies table. We contacted the principal author of this
trial seeking further information such as the full text article of this
trial, but he did not respond.

Design of the study

The included study was performed as a three-armed RCT. The
aim of the trial was to investigate the eCects of spiritually-
focused meditation on the quality of life of cancer patients.
Only the participants of two arms (secularly-focused meditation
or spiritually-focused meditation) were taught how to practise
meditation.

Sample size

Ninety-one cancer patients were randomly assigned to one of the
three arms of the study.

Forty-two patients remained throughout the follow-up period
and were assessable for analysis.Thirteen cancer patients were
randomly assigned to the group who practised spiritually-focused
meditation, 12 patients were assigned to the secularly-focused
meditation practice group and 17 patients had no additional
courses to usual care control.

Setting

The study was conducted at the University of Pittsburgh Cancer
Institute, in the United States (USA).

Patients

Included participants were older than 18 years, all newly diagnosed
with acute myeloid leukaemia or acute lymphocytic leukaemia and
hospitalised for initial induction chemotherapy.

Interventions

The study was designed to compare spiritually-focused meditation
and secularly-focused meditation interventions to usual care
control for patients who were newly diagnosed with acute
leukaemia. DiCerences between these two meditation types were
not clarified in the abstract of the included study. The meditation
practice took place during five one-hour intervention sessions
between admission and discharge.

Outcomes

The outcome measures for the included trial were assessed by
using diCerent scales and investigated the eCects of meditation on
depression, quality of life, positive and negative aCects, physical
well-being and pain for patients with newly diagnosed leukaemia.
Outcome measures were assessed at the beginning of the study,
at the moment of discharge, and in the second, the fourth and the
sixth months aKer discharge.

Conflict of interest

The authors had no relevant conflicts of interest to declare.

Excluded studies

We screened and excluded 28 studies which seemed relevant
for this review at first sight. These were excluded for the
following reasons: 12 studies were not randomised controlled trials
(Adamsen 2006; Bellet 1995; Broome 2001; Chen 1999; Gregory-
Addesa 1986; Kelly 2009; Kopp 2001; LaBaw 1975; Lin 2001; Walter
1989; Williams 2006; Yeh 2006); 14 studies did not investigate
the eCects of meditation (Burns 2008; Stringer 2008) of which 12
were also in children (Collipp 1969; Jacknow 1994; Kazak 1996;
Kazak 1998; Lindwall 2014; Liossi 1999; Liossi 2003; Liossi 2006;
Maurice-Stam 2009; Pederson 1996; Schurman 2010; Suderman
1990). Moreover, two studies did not deal with haematological
malignancies (Lichstein 1985; Loening-Baucke 1988).

Risk of bias in included studies

The risk of bias for the included study has been considered as
unclear, mostly because of missing information due to abstract
publication only. Also see Figure 2 for more information.
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

We judged risk of allocation bias for random sequence generation
and allocation concealment as unclear due to insuCicient
information.

Blinding

We judged risk of bias as high, as blinding is not mentioned, and
usually not possible in studies evaluating meditation compared
to standard care (high risk of performance bias). As the reported
outcomes are all patient-reported outcomes we judge risk of
potential detection bias as high.

Incomplete outcome data

Out of 91 acute leukaemia patients who enrolled into the study,
only 42 remained throughout the 6-months follow-up period and
were assessable for analysis. Therefore, we judged the risk of
attrition bias as high.

Selective reporting

We judged risk of selective reporting bias as unclear as we did not
receive any additional data other than the abstract.

Other potential sources of bias

No information was provided so we judged the risk of other
potential bias as unclear.

E<ects of interventions

See: Summary of findings for the main comparison

The only included trial (Cole 2010) in this review investigated the
eCects of meditation on the quality of life of patients who were
newly diagnosed and hospitalised with acute leukaemia. The aim
of the study was to investigate whether the patients' spiritual or
religious beliefs implemented into meditation practice could aCect
their quality of life.

Primary outcomes

Quality of life

The McGill Quality of Life Questionnaire (MQOL) is a clinical care
tool to evaluate quality of life and was developed by S. Robin
Cohen at the McGill University (Cohen 1995). It is a questionnaire
to assess patients' physical and emotional health symptoms. The
participants have to evaluate questions concerning several topics
about their feelings in the past 2 days by using a scale ranging from
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0 to 10, with 0 meaning that it does not apply to the participants
feelings at all and 10 that it fully applies.

Cole 2010 et al. reported that the length of meditation or relaxation
practice was related to statistically significantly greater perceived
social support as assessed by the MQOL (P = 0.05) at discharge. The
frequency of meditation practice was associated with a statistically
significant improvement at existential sub-scale (P = 0.05), and
psychological sub-scale (P = 0.05) at the four-month assessment.

The Functional Assessment of Cancer Therapy - Physical Well-being
sub-scale (FACT-ph, Cella 1993), was also used as a tool to evaluate
the patients' quality of life in the included trial. It is a validated and
brief yet sensitive 33-item general cancer quality-of-life measure
for evaluating patients receiving cancer treatment. In addition to a
total score, there are sub-scale scores for physical, functional, social
and emotional well-being, as well as satisfaction with the treatment
relationship.

In the included trial, the authors reported that there was an
interaction of time, but did not provide the direction of the eCect
and for which intervention arms. Participants practising spiritually-
focused meditation reported better physical health at the 6-
month follow-up compared to the participants receiving usual care.
However, there is no evidence for a diCerence as no data were
provided.

Secondary outcomes

Overall survival

This outcome was not evaluated in the included trial.

Fatigue

This outcome was not evaluated in the included trial.

Anxiety

This outcome was not evaluated in the included trial.

Depression

The Center for Epidemiologic Studies Depression-Revised (CESD-
R) is a screening test for depression and depressive disorder
(van Dam 2011). The CESD-R measures symptoms defined by the
American Psychiatric Association Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV) for a major depressive episode. There
are several statements in the test and patients have to indicate how
oKen they have recently felt this way by selecting the option they
most agree with.

In the included trial the levels of depression for spiritually-focused
meditation (P = 0.04) and secularly-framed meditation (P = 0.001)
decreased significantly across assessment points while levels of
depression for the usual care control remained constant. There is
a correlation of minutes of meditation or relaxation practice and
decreased symptoms of depression, measured by CESD (P = 0.02).

Quality of sleep

This outcome was not evaluated in the included trial.

Adverse events

No information regarding adverse events was reported in the
included trial.

D I S C U S S I O N

Summary of main results

The results listed below derive from this systematic review
which investigates the eCects of meditation practice for patients
newly diagnosed with haematological malignancies, compared to
standard care only. We identified only one trial which fulfilled
our inclusion criteria and investigated the eCects of diCerent
meditation practices on the quality of life and depression rates
of 91 patients hospitalised with acute leukaemia. The study was
conducted as a three-armed trial and only 42 patients remained
in the study throughout the follow-up period and were eligible for
analysis.

• Studies investigating the use of any kind of meditation practice
for haematologically-diseased people are very rare.

• There is very low quality evidence that meditation practice
might improve the quality of life of people with acute leukaemia.

• There is very low quality evidence that meditation practice
might improve levels of depression in participants with acute
leukaemia compared to participants only receiving usual care
control.

• The eCect of meditation on physical health symptoms remains
unclear, as the authors did not provide numbers for the
diCerence between the participants receiving usual care and
those practicing meditation.

• The outcomes overall survival, anxiety, fatigue, quality of sleep,
and adverse events were not evaluated in the trial.

Overall completeness and applicability of evidence

Although we searched several medical databases and relevant
conference proceedings, only one small study could be identified.
The included study is a randomised controlled trial (RCT), with 91
adult patients suCering from acute leukaemia who were randomly
assigned to one of the three arms of the trial (spiritually-focused
meditation, secularly-focused meditation and usual care). As only
42 patients out of 91 remained in the study and were evaluated, no
firm conclusions are possible. No reasons for the high dropout rate
was reported.

Unfortunately, there was no information concerning the average
age, gender or ethnicity of the patients included in the study,
because the study was an abstract publication only. The principal
author of the study did not provide further information aKer
being contacted. More detailed information about the study
population would be useful for comparing future studies dealing
with meditation and haematological malignancies.

Quality of the evidence

The included trial is considered to be at high risk of bias, as only 42
out of 91 randomised patients were analysed (high risk of attrition
bias). There is no information provided concerning blinding of
participants or personnel supervising the meditation interventions,
furthermore there is no information on blinding of the outcome
assessors (high risk of performance and detection bias).

The overall quality of the evidence for the reported outcomes
quality of life and depression is considered to be very low, because
of a high risk of bias of the included trial (high risk of performance,
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detection and attrition bias) and very imprecise results (only 42
patients evaluated, no results reported).

Potential biases in the review process

The biggest restriction for this systematic review is that despite the
broad search for literature, we found only one RCT fulfilling our
inclusion criteria. It is possible that unpublished or still ongoing
studies have been missed, especially Asian or Indian RCTs that were
not published in English or not accessible via MEDLINE or CENTRAL.
Therefore, publication bias and language bias cannot be excluded.

Agreements and disagreements with other studies or
reviews

As far as we know, this systematic review is the first ever providing
an overview of meditation for adult patients with haematological
malignancies. Other studies investigating the eCects of meditation
mainly focus on solid cancer patients (Carlson 2005; Carlson 2007;
Cramer 2012; Foley 2010). Most of these studies dealt with breast
cancer patients.

Carlson 2005 investigated the eCects of mindfulness-based stress
reduction (MBSR) on sleep quality, stress, fatigue, and mood in
outpatients with cancer. Patients reported that their sleep quality
had improved and the study showed evidence for a reduction
in sleep disturbance and fatigue. Positive eCects of MBSR on
anxiety and depression of breast cancer patients has been shown
by a meta-analysis by Cramer 2012. It provided some evidence
that MBSR is favourable for psychological health in breast cancer
patients. Similar results have been shown by Foley 2010, stating
significant improvements due to the intervention in terms of
anxiety, depression and quality of life of cancer patients. Witek-
Janusek 2008 examined the eCects of MBSR on quality of life and
coping for women newly diagnosed with early stage breast cancer.
Unfortunately this study was not an RCT. Overall, the results of
various studies showed that cancer patients could benefit from the
use of MBSR in oncology settings, especially in terms of quality of
life, which is in line with our findings.

Unfortunately, most studies do not provide information about
adverse events. As meditation is an active therapy that may have
beneficial eCects, it may also have negative eCects, but there is no
good evidence about the potential harms of this intervention.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

For the eCicacy of meditation in addition to standard care being
a treatment for patients with haematological malignancies, no

credible conclusions can be drawn at present. The findings of this
review derive from only a single trial with 91 patients of whom only
42 have been evaluated. There is some very low quality evidence
that meditation practice, either secularly- or spiritually-focused,
might improve levels of depression and might relate to greater
reported physical well-being for patients with acute leukaemia.
Adverse eCects of meditation practice have not been reported.
All the results should be considered cautiously as there is a lack
of randomised controlled trials related to meditation for adults
diagnosed with haematological malignancies.

Implications for research

For evaluating the eCects of meditation practice
on haematologically-diseased patients, more high-quality
randomised controlled trials, including a larger number of patients,
are needed. These studies need to focus on patient-relevant
outcomes such as quality of life, overall survival and potential
harms with longer follow-up periods.

The physical and psychological eCects of meditation practice
are not yet fully scientifically understood. Therefore, a detailed
description of meditation techniques and intervention procedures
being used in studies relating to meditation for adults with
haematological malignancies is advisable, to make future studies
more comparable. To reduce bias, information should be provided
concerning blinding of participants and personnel. A few studies
state that meditation practice is feasible and safe for cancer
patients, and that there were no adverse events observed.
Nevertheless, most studies do not provide information about
adverse events. Therefore, forthcoming studies should place
greater emphasis on the reporting of adverse events and the
reasons for study drop-outs or withdrawals.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomisation: 3 arms

• UCC (usual care control)

• SpM (spiritually-focused meditation)

• SM (secularly-focused meditation)

Recruitment period: not reported

Median follow-up time: six months (outcome measures were completed two, four and six months after
discharge from the clinic).

Participants Patients randomised: (N = 91)

N = 42 patients remained during the follow-up period and were assessable for analysis.

• UCC (N = 17)

• SpM (N = 13)

• SM (N = 12)

Eligibility criteria: Patients newly diagnosed with acute myeloid leukaemia or acute lymphocytic
leukaemia.

Interventions Ninety-one participants with acute leukaemia were enrolled in the study and randomly assigned to:

• UCC

• SpM

• SM

During five 1-hour intervention sessions delivered between admission and discharge, participants were
taught secular meditation (SM condition) or spiritually-framed meditation (SpM condition).

Outcomes Primary outcome:

• Quality of life

Secondary outcomes:

• Depression

• Physical well-being

• Pain

• Positive and negative affects

Not reported:
Adverse events

Notes No relevant conflicts of interest were stated.

Risk of bias

Cole 2010 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Ninety-one acute leukaemia patients enrolled in the study and were
randomly assigned to: usual care control (UCC), spiritually-focused meditation
(SpM), or secularly-focused meditation (SM)." No further information provided.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As blinding is not mentioned, we judge that the trial is not blinded, due to the
various interventions applied.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk As blinding is not mentioned, we judge that the trial is not blinded, due to the
various interventions applied. As the reported outcomes were all patient-re-
ported outcomes we judge that patients were aware of the assigned interven-
tion, leading to high risk of bias.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Quote: "Forty-two participants (17 UCC, 13 SpM, 12 SM) who remained in the
study through the follow-up period were assessable for analysis."

Selective reporting (re-
porting bias)

Unclear risk No study protocol available, no information provided.

Other bias Unclear risk No information provided.

Cole 2010  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Adamsen 2006 Not a randomised controlled trial.

Bellet 1995 Not a randomised controlled trial.

Broome 2001 Not a randomised controlled trial.

Burns 2008 This publication has been excluded because it investigates the effects of music imagery, not medi-
tation.

Chen 1999 Not a randomised controlled trial.

Collipp 1969 This publication has been excluded because there were no adults included in the study. Moreover,
prayer rather than meditation was evaluated.

Gregory-Addesa 1986 Not a randomised controlled trial.

Jacknow 1994 This publication has been excluded because there were no adults included in the study. Moreover,
hypnosis rather than meditation was evaluated.

Kazak 1996 This publication has been excluded because there were no adults included in the study. Moreover,
psychological and pharmacological interventions rather than meditation were evaluated.
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Study Reason for exclusion

Kazak 1998 This publication has been excluded because there were no adults included in the study. Moreover,
psychological and pharmacological interventions rather than meditation were evaluated.

Kelly 2009 Not a randomised controlled trial.

Kopp 2001 Not a randomised controlled trial

LaBaw 1975 Not a randomised controlled trial

Lichstein 1985 Study does not deal with haematological malignancies.

Lin 2001 Not a randomised controlled trial.

Lindwall 2014 This publication has been excluded because there were no adults included in the study. Moreover,
non-pharmacological interventions for parents were evaluated, rather than mediation.

Liossi 1999 This publication has been excluded because there were no adults included in the study. Moreover,
hypnosis rather than meditation was evaluated.

Liossi 2003 This publication has been excluded because there were no adults included in the study. Moreover,
hypnosis rather than meditation was evaluated.

Liossi 2006 Study does not apply to meditation.

Loening-Baucke 1988 Study does not apply to haematological malignancies.

Maurice-Stam 2009 This publication has been excluded because there were no adults included in the study. Moreover,
psycho-educational interventions rather than meditation were evaluated.

Pederson 1996 This publication has been excluded because there were no adults included in the study. Moreover,
non-pharmacological interventions for parents, rather than meditation, were evaluated.

Schurman 2010 This publication has been excluded because there were no adults included in the study. Moreover,
bio-feedback rather than meditation was evaluated.

Stringer 2008 Study does not apply to meditation.

Suderman 1990 Study does not apply to meditation.

Walter 1989 Not a randomised controlled trial.

Williams 2006 Not a randomised controlled trial.

Yeh 2006 Not a randomised controlled trial.

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

 

1 MeSH descriptor: [Mind-Body Therapies] explode all trees
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2 body-mind*

3 mind-body*

4 (mind-body near/3 (program* or therap* or medicin*))

5 #1 or #2 or #3 or #4

6 mindfulness based stress reduction*

7 mindfulness based*

8 mbsr* or mbct*

9 MeSH descriptor: [Meditation] explode all trees

10 meditation*

11 MeSH descriptor: [Relaxation Therapy] explode all trees

12 (relaxation* near/2 (technique* or therap*))

13 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12

14 MeSH descriptor: [Hematologic Diseases] explode all trees

15 MeSH descriptor: [Hematologic Neoplasms] explode all trees

16 (hematolog* near/1 malignan*) OR (hematolog* near/1 neoplas*) OR (haematolog* near/1 malig-
nan*) OR (haematolog* near/1 neoplas*)

17 MeSH descriptor: [Bone Marrow Diseases] explode all trees

18 MeSH descriptor: [Lymphoma] explode all trees

19 MeSH descriptor: [Leukemia] explode all trees

20 (hogkin* or hodkin* or hodgin*):ti,ab,kw

21 lymphogranulomato*

22 lymphom*

23 histiocy*

24 granulom*

25 non-hodgkin*

26 nonhodgkin*

27 Reticulosis

28 reticulosarcom*

29 (burkitt* NEAR/ (lymph* or tumo*))

  (Continued)
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30 brill-symmer*

31 plasm**ytom*

32 myelom*

33 Sezary

34 leuk*em*

35 myelodysplas*

36 aplast* an*em*

37 #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28
or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36

38 #13 and #37 in Trials

  (Continued)

 

Appendix 2. MEDLINE search strategy

 

# Searches

1 MIND-BODY THERAPIES/

2 body-mind$.tw,kf,ot.

3 mind-body$.tw,kf,ot.

4 (mind-body near/3 (program* or therap* or medicin*))

5 #1 or #2 or #3 or #4

6 mindfulness based stress reduction$.tw,kf,ot.

7 mindfulness based$.tw,kf,ot.

8 (mbsr$ or mbct$).tw,kf,ot.

9 MEDITATION/

10 meditation$.tw,kf,ot.

11 RELAXATION THERAPY/

12 (relaxation$ adj2 (technique$ or therap$)).tw,kf,ot.

13 or/6-12

14 5 or 13

15 HEMATOLOGIC DISEASES/
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16 exp HEMATOLOGIC NEOPLASMS/

17 (hematolog$ adj1 malignan$).tw,kf,ot.

18 (hematolog$ adj1 neoplas$).tw,kf,ot.

19 (haematolog$ adj1 malignan$).tw,kf,ot.

20 (haematolog$ adj1 neoplas$).tw,kf,ot.

21 exp BONE MARROW DISEASES/

22 exp LYMPHOMA/

23 exp LEUKEMIA/

24 hodgkin$.tw,kf,ot.

25 lymphogranulomato$.tw,kf,ot.

26 lymphom$.tw,kf,ot.

27 histiocy$.tw,kf,ot.

28 granulom$.tw,kf,ot.

29 non-hodgkin$.tw,kf,ot.

30 nonhodgkin$.tw,kf,ot.

31 reticulosis.tw,kf,ot.

32 reticulosarcom$.tw,kf,ot.

33 (burkitt$ adj (lymph$ or tumo?r$)).tw,kf,ot.

34 lymphosarcom$.tw,kf,ot.

35 brill-symmer$.tw,kf,ot.

36 plasm##ytom$.tw,kf,ot.

37 myelom$.tw,kf,ot.

38 sezary.tw,kf,ot.

39 leuk?em$.tw,kf,ot.

40 myelodysplas$.tw,kf,ot.

41 aplast$ an?em$.ti,kf,ot.

42 or/15-41

43 randomized controlled trial.pt.

  (Continued)
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44 controlled clinical trial.pt.

45 randomi?ed.ab.

46 placebo.ab.

47 drug therapy.fs.

48 randomly.ab.

49 trial.ab.

50 groups.ab.

51 or/43-50

52 humans.sh.

53 51 and 52

54 14 and 42

55 54 and 53

  (Continued)
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In accordance with Methodological Expectations of Cochrane Intervention Reviews (MECIR), we additionally searched the following clinical
trial registers which were not listed in the protocol:

• EU clinical trials register: https://www.clinicaltrialsregister.eu/ctr-search/search

• Clinicaltrials.gov: https://clinicaltrials.gov/

We were not able to perform meta-analysis as we had planned to do in the protocol (Salhofer 2014) because we identified only one trial. If
the data were similar enough to be combined, we would have merged the results of the studies by applying meta-analyses. In case of meta-
analyses, we would have assessed heterogeneity of treatment eCects between trials by using the Chi2 test and to quantify heterogeneity
we would have used the I2 statistic. We would have performed analyses according to the recommendations of The Cochrane Collaboration
(Deeks 2011) using The Cochrane Collaboration's statistical soKware, Review Manager 2014, for analysis. We would have also investigated
possible causes of heterogeneity by using subgroup analyses for the following characteristics:

• entity (indolent non-Hodgkin lymphoma, aggressive non-Hodgkin lymphoma, acute leukaemia, chronic myeloid leukaemia, multiple
myeloma, chronic lymphocytic leukaemia, Hodgkin lymphoma) of underlying disease;

• anti-cancer therapy (first-line therapy, relapse therapy);

• type/duration/intensity of meditation.

To deal with missing data, we would have performed sensitivity analyses such as quality components with regard to low and high risk of
bias or fixed-eCect modelling.

N O T E S

Parts of the methods section are from the standard Cochrane Haematological Malignancies Group template for protocols and reviews.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acute Disease;  Depression  [therapy];  Hematologic Neoplasms  [*psychology];  Leukemia  [psychology];  Meditation  [*psychology]; 
Randomized Controlled Trials as Topic

MeSH check words

Adult; Humans
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