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ABSTRACT

Objective: To examine the effect of mind-
body interventions (MBIs) on sleep quality
among cancer patients, the moderating effects
of the intervention components, subject
characteristics, and methodological features of
the relationship between MBIs and sleep.

Data Sources: Electronic databases,

including PubMed, Cochrane Library,
PsycINFO, and CINAHL, containing data with
English-language restriction recorded up to
September 15, 2013 were searched thoroughly
using keywords related to various types of MBI
and sleep.

Study Selection: Of the 114 identified
citations, 99 were ineligible. Fifteen studies that
followed 1,405 patients with cancer met the
inclusion criteria and were analyzed.

Data Extraction: The primary outcome was
change in the sleep parameter. Other variables
related to components of MBIs, subject
characteristics, and methodological features of
the studies were also extracted.

Data Synthesis: The weighted mean

effect size (ES) was —0.43 (95% confidence
interval [Cl], —0.24 to —0.62) and the long-
term effect size (up to 3 months) was —0.29
(95% Cl, —0.52 to —0.06). The sensitivity
analysis revealed that MBIs had a significant
effect on sleep (g=-0.33, P<.001). The
moderating effects of components of the
intervention, methodological features, subject
characteristics, and quality of the studies on
the relationship between MBIs and sleep were
not found (all Pvalues>.05).

Conclusions: This meta-analysis confirms
that the MBIs yielded a medium effect size on
sleep quality and the effect was maintained
for up to 3 months. The findings support the
implementation of MBIs into the multimodal
approach to managing sleep quality in
patients with cancer.
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D isturbed sleep is one of the most common symptoms experienced by
cancer patients before, during, and after cancer-related treatment,' = with
prevalence rates of 30%-70%.5% Sleep disturbance is known to significantly
correlate to psychological distress, reduced physical functioning, and impaired
quality of life in cancer patients.”"!! Despite their high prevalence and negative
consequences, sleep problems experienced by cancer patients are often
neglected and undertreated."

Hypnotic pharmacotherapy is the most prescribed therapy for cancer patients
with sleep disturbance.!®!* However, because hypnotic pharmacotherapy
produces side effects and possibly interacts with cancer treatments, many
cancer patients use complementary and alternative medicine for managing sleep
problems. Cognitive-behavioral therapy (CBT) is a safe and effective treatment
for sleep disturbance!®; nonetheless, the components of CBT are difficult to
implement for cancer patients. Mind-body interventions (MBIs), which
encompass numerous therapies such as hypnosis, meditation, yoga, biofeedback,
gigong, tai chi, and music therapy, focus on the reciprocal relationship between
the mind, body, and behavior.'® Because of the low physical and emotional risks
and the relatively low cost'” associated with implementing MBI, this type of
treatment has been widely received by cancer patients.

Several reviews'®20 and meta-analyses*"*? have demonstrated the efficacy
of MBIs for treating insomnia. The effect of MBIs on sleep has also been
examined in cancer survivors. The authors of a recent meta-analysis of
randomized controlled trials in which the effect of yoga on the quality of life
and psychological functions of breast cancer patients was evaluated? tentatively
concluded that yoga does not improve sleep quality. However, this conclusion
was based on only 2 studies.?#?* The authors of a systematic review determined
that selected MBIs (ie, imagery, hypnosis, CBT, relaxation, and meditation)
beneficially affect sleep in cancer patients.?® Because the findings reported in
relevant literature are conflicting, conducting a meta-analysis of randomized
controlled trials to examine the effects of MBIs on sleep using a large sample
size of cancer patients is required.

The purposes of this meta-analysis were to examine the overall efficacy of
MBISs on sleep quality and to identify the treatment components that potentially
influence the effect of MBIs on sleep quality. The moderating effects of
methodological features and subject characteristics on the relationship between
MBIs and sleep quality were also examined.

METHOD

This meta-analysis was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement, which
provided detailed guidelines involving the preferred reporting items that should
be used in conducting a systematic review and meta-analysis.”’” The type of
participant (P), intervention (I), comparison (C), outcome (O), and study used
in this investigation are described as follows:

Type of Participant

Participants aged 18 years or older who had been diagnosed with cancer
were included.
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Type of Intervention

Studies in which MBIs have been used as interventions
(ie, yoga, meditation, hypnosis, mindfulness, breathing
training, qigong, tai chi, music therapy, and biofeedback)
were included.

Type of Comparison

Studies that have included a control group that was
either inactive (ie, waiting list, no treatment, or usual care)
or active (sleep education or alternative active treatment)
were included.

Type of Outcome Measure

Studies that have reported on the sleep parameter and
presented the data at baseline and after intervention were
included.

Type of Study

The studies included in this investigation were prospective
randomized clinical trials (RCTs) in which MBIs have been
used for improving sleep, studies with a total number of
randomization subjects greater than 10 (n>10), studies that
have been reported in the English language, and those that
have been published or accepted for publication in a peer-
reviewed journal.

Data Source and Searches

Electronic databases, including PubMed, PsycINFO, the
Cochrane Central Register of Controlled Trials, and the
CINAHL (through September 15, 2013) were examined.
The keywords used to search for the studies were (mind-
body intervention OR mindfulness-based stress reduction
OR meditation OR yoga OR hypnosis OR breathing training
OR exercise OR gigong OR tai chi OR music therapy OR
biofeedback) AND (sleep OR sleep disturbance OR sleep
quality OR insomnia) AND (cancer).

Study Selection

Two authors of this meta-analysis (H-Y.C., P-S.T.)
independently screened the titles and abstracts of potentially
eligible articles using the aforementioned search strategy.
Initially, duplicates were removed from the total number
of potentially eligible articles. The full-text articles of the
remaining studies were then retrieved and reviewed. Finally,
the studies that fulfilled the inclusion criteria were selected
for meta-analytic evaluation.

Data Collection

Two authors of this meta-analysis (H-Y.C., P-C.C.)
developed a data extraction sheet and extracted the data
from each study, which included the study characteristics (eg,
author’s name and year of publication), subject characteristics
(type of cancer, age, number of participants in each group,
and percentage of women), intervention details (type of
intervention, frequency, duration, dosage, provider, delivery
setting, and home practice), and outcome details (instrument,
time of follow up, whether sleep was the primary outcome,
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m Sleep disturbance is a pervasive symptom in cancer patients
that impairs quality of life.

® A meta-analysis of mind-body interventions (yoga,
mindfulness-based stress reduction, mind-body bridging,
meditation, hypnosis, and gigong) among cancer patients
yielded moderate improvement in sleep quality that
persisted up to 3 months.

= Mind-body interventions should be considered as adjunctive
or complementary therapies in the management of sleep
problems experienced by cancer patients.

and whether the presence of sleep problems was required
for eligibility) (Table 1). Disagreements were resolved by
discussion, and a consensus was reached.

Methodological Quality Assessment

To confirm the internal validity of each included study, 2
authors of this study (H-Y.C., P-C.C.) individually evaluated
potential sources of bias using criteria recommended in the
Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0.% Six domains related to risk of bias were
assessed: (1) random sequence generation, (2) allocation
concealment, (3) the blinding of participants and personnel,
(4) the blinding of outcome assessment, (5) incomplete
outcome data addressed, and (6) selective reporting.
Discrepancies were rechecked by the corresponding author
and consensus reached by discussion.

Data Analysis

Quantitative data were entered into Comprehensive
Meta-Analysis software, Version 2.0 (Biostat, Englewood,
New Jersey) and the P values were 2-sided. The standardized
mean differences (SMD) were calculated using the means
and standard deviation (SD) or change scores for each
intervention. All of the analyses were performed using the
inverse variance random-effect model because this model is
more conservative than the fixed-effect model.”

Heterogeneity. The between-study heterogeneity
was appraised using the Cochran Q and I? statistics.*® Q
statistics were used to calculate the probability value for the
heterogeneity of the studies (significant heterogeneity was
indicated by P<.05). The I? was used to estimate the amount
of variance in a pooled effect size that can be attributed
to the heterogeneity of the sample of studies. An I value
of approximately 50% or greater represented substantial
heterogeneity, whereas an I value of 40% or less indicated
no problem in heterogeneity. Visual examinations of a
forest plot were also used to evaluate heterogeneity. When
substantial heterogeneity was observed, we determined the
potential reasons for this phenomenon by removing the
study with the largest effect on overall SMD to examine the
magnitude of the effect produced by that study.

Publication bias. Potential publication bias was
examined using the fail-safe N, which provides an estimate
for the number of unpublished studies with a nonsignificant

PSYCHIATRIST.COM = 1216

o
3
()
=
o
2.
5
-,
("]




Chiu et al

"2I[RUTONSINY) J1T JO Aeny) I9dUR)) JO JUIUWIRII],

pue yo1easay 1oy uoneziuediQ ueadong oy, = 0cD-T00 Xapur Apend) doa[s ySmasnid =10Sd 9eds doafs Apmig sawonnQ [es1pajA = $S-SOW KI10juaau] woydwiAg uosIapuy A = [SVAIN UOTIONPAI $Sa1)$
Paseq-sSaUNIPUI = YSTIA ‘UONUIAIANUT Apoq-pur = [N ‘SurSpriq Apoq-purur = gqAl “Xapu] £I112A3G eTUWOSU] = [S] ‘sisoud£y-J[as paseq-jouiaju] = HSAJ Oeds 2oueqinysi doo[g [e1ouan) = SIS SUONLIAIQQY
“190Ued [eauojrad pue ‘pro1fy) ‘ureiq ‘ewournIed uns (SND undpop-uou) sewoydwA] Aoupny ‘erwayna| ‘euowdpuads ‘ewouedw ‘Funy 93eisoxd Te[noONs?) BLIWOPUS ‘UBLIBAQ),
190UEd 1Yo pue Krejuswre O180[009u4S Or3o[oreway,
"UOTUSW JOU PI(],
“190ued Sun| pue 9seasip aanesajjordoydwA| Or30[00su4S Teunsajuronsen,
"ueaw € se pajuasaid a8y,

10)0NI)SUT 21D [ensp) 130U
ON ON ON eSox Sk 0£D-TOD 0801 9 M 1od $a8Se[ UMU-09 99IYL,  €€/TF 00T  0£010€ /eSox Isea1q 600 e 32 elexrpep
SID[IOM suar34y daafg €107
4 Sax Sax [epog Sax SS-SOIN 09¢ ¢ M 12d sasse[d Inoy-om], 81/61 0€L G'es JIIN JIaoue) ‘& 30 eInuIeyeN
SINIOM auard4y doarg o €107
4 SO SR [e0g Sax SS-SON 09¢ ¢ M 12d sasse[d moy-om, 81/02 68/ I8 JUOTIRIPAI  ,120UB)) e 32 BInwEeN
10)ONIISUT 21D [ensp)
ON 3k 3k ©3ox 9% 10Sd 009 ¥ m 19d $asSe[ UIW-GZ OMT,  $07/90T 96 %S [eSox SCRliie) &ET0T T8 19 uensniy
J10)ONI)SUT JST] JTBAN 190U
1 ON ON UOnEPIN SaX 10Sd 0L 9 s 12d sassep urw-09 oM, ¥e/81 00T 9'€S /uoneIpIN Jsearq wE10T ‘e 30 gy
JST[ ITeA 190U 10T
UN oN ON  siBooyhsq sk ISVAW 0zL 9 M 1ad suotssas moy-omL,  7¥/0F 001 08S PISAN Isearg 219 1Yyedud
M ¢ Sururewar
werdoxd Y} UT SISSE UI-(Q] pue JST] ITeM 40102
ON Sax SaK JouIdju| ON ISI 09¢ ¥ M SI1J 3} U UOISSIS UTW-(8 | At 168 196 JHSHI Jooue)  [e 19 ueyRUIR)-[[1IR]
juawjearj oN  JIaoued
ON ON ON sidofoyphsg sk SS-SO 0S¢ S ssepo uru-0g APPam ve/Le 00T G9s /stsoudAy searq 96800 ‘Te 19 SuUR{[g
Io3onasur IST] TR
ON ON ON ©30x SIA Sasod [l}47! (4 ssep urw-09 ApPam 8/8 88 0'%s [e80x glodue) ¢10T ‘T8 39 eAnIyqg
10)ONI)SUT IST] ITeM 190U
ON ON ON e30x ON 10sd 0SL 01 sse uru-G/ Appam yI/el 00T 8'6S /e8ox searq 42600 Te 39 Joneyueq
JI0)ONI)SUT JST[ ITeA
ON ON Sk ©50% £ 10Sd 0€9 L sse InoY-G'T APPIM  61/61 1€ 1S e8ox  ewoydwky  p00T Te 12 UIYOD
I9)sBW IST] TR 120U
cpue ON ON Buo8id sk 10Sd 007 910¢g SSep UIW-O ADPOM. LF/6F 00T 0S¥ /3uoSd Isea1q o€T0T T8 32 UaYyD
10)ONI)SUT IST] ITeM 190U 0102
¢ pue [ ON ON eSox Sax 10Sd 0L 9 M 12d sasse[d urw-(9 oM, 1€/0€ 001 ¥ /eSox jsearg ‘e 39 TURMpURYD
JI03onIISUT JST[ ITeAM I20UBD
€ ON ON e30x sox  Arep Areq 096 8 ssep utw-Oz1 APROM. 0T/L1 001 0%S /80K jsearg :600T ‘[& 39 uOsIE)
I030n1)sUT uoneInpa 120U
€ ON ON e8ox oN 10Sd 0917 4 M 1od $a8SR[ UMI-06 OMT,  ST/91 00T  6'€S  WeaH /eSox  Isearg 4cC10T T8 12 1omog
£ M B J82I)2I JUIIS 21D [ensn) 190U
I pue9 ON SOk s1Bojoydhsg sk SS-SON 0921 8 INOY-G +ssep moy-z APPIM  891/891 00T €¥S SN Jsearq ££€10T T8 19 Uas1opuy
(owr) DURQIMISI(] dWOdNQ  JIIPIAOI]  DMPRIJ  JUIWNISU] (urur) (M) Kouanbarg (fonuo) (%) (&) By [onuo) uonjendog £ sszoyiny Is11g
dn-moqog  doo[s ynp  Arewirg  UONULAINU] QWO UOTJUSATIU]  UOTJRIN(] JIIIN) UIWOM JIIN
senpiatpu]  se daa[g Jjo aso 271§ a[dureg

Auo

S21pNIS |eli] P3]|013U0) Paziwopuey PapN|du| Jo sdnIstdeIRY) *| d|qe]

JClin Psychiatry 75:11, November 2014

1217 @ PSYCHIATRIST.COM



Mind-Body Interventions and Sleep in Cancer Patients

Figure 1. PRISMA Flow Diagram?

Search of electronic databases

54 PubMed
29 P:ycINFO 1 additional record identified
25 CINAHL through other sources

5 Cochrane Central

Register of controlled trials

) '

68 records after duplicates removed

A4

—_—

46 records screened 29 records excluded

Y

2 full-text articles excluded
1 used the same sample
1 was not associated with
sleep

17 full-text articles
assessed for eligibility

A4

15 studies included in
qualitative synthesis

y

15 studies included in
meta-analysis with
16 effect sizes calculated

*Flow diagram based on the Preferred Reporting Items for Systematic Reviews

and Meta-Analyses (www.prisma-statement.org).
Abbreviation: CINAHL = Cumulative Index to Nursing and Allied Health
Literature.

Twenty-eight articles were excluded after initial
screening because they were not RCTs or subjects and
interventions were not related to the PICO. Eighteen
articles were maintained for further screening. Of
these, 3 were excluded for the following reasons: one
used the same sample, one was not associated with sleep
outcome, and one did not provide sufficient data to
compute an effect size. Finally, 15 studies were included
in the analysis.?*?>36-48 Because 1 study used 2 relevant
intervention conditions,*® 16 effect sizes were used for
analysis.

Study Characteristics

Table 1 summarizes the characteristics of the 15
included studies in which MBIs used for improving sleep
quality in cancer patients were investigated (one study*®
used 2 interventions). The trial sample sizes ranged from
16 to 410 with a total of 1,405 randomized subjects. The
majority of the studies (10 studies) were conducted on
patients with breast cancer. Five studies were conducted
on patients with other types of cancer (Table 1), and
1 involved patients with lymphoma. Among the 16
reviewed RCTs, yoga was used in 8 trials, mindfulness-
based stress reduction was used in 2 trials, meditation
was used in 2 trials, hypnosis was used in 2 trials, mind-
body bridging was used in 1 trial, and qigong was used
in 1 trial. Two types of control conditions were used for
comparison: inactive groups (waiting list, usual care,
and no treatment) and active groups (health education

intervention effect required to reduce the overall estimation
of effect size to a nonsignificant level (P>.05).>! Begg rank
correlation test*? and Egger intercept test>® were also used,
and the significant level was set as .05. A funnel plot was
used to examine the publication bias, and the trim and fill
method®* was used to test and adjust for possible bias in the
overall effect size by considering the effect sizes from the
estimated number of missing studies.

Moderator analysis. To explore the possible reasons for
the observed heterogeneity (ie, Q statistics < 0.05 and I° value
>50%), moderator analyses were performed. In this study,
the moderator analyses were limited to instances in which
groups were represented by at least 3 studies to ensure that
sufficient data could be obtained for analysis. For categorical
moderators, the mixed-effect model was used to compare
the difference in effect sizes in each comparison.*> Meta-
regression was used for analyzing continuous moderators.>
In the current study, analyses of moderators were divided
into 4 categories: analysis of the components of MBIs,
subject characteristics, methodological features, and quality
of studies.

RESULTS

Search Results

The flow of the review is illustrated in Figure 1. The
electronic searches identified 114 studies. Among these,
68 duplicates were excluded by using Endnote software.
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and sleep hygiene). The mean dose of intervention was
785.63 minutes, ranging from 200 minutes to 2,160 minutes.
Thirteen studies required or encouraged participants to
practice MBIs at home during and/or after treatment. The
most frequently used sleep measures were the Pittsburgh
Sleep Quality Index, which was used in 7 studies, and the
Medical Outcomes Study Sleep Scale, which was used in 3
studies.

The methodological quality of the included studies
according to the Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0 is reported in Table 2. Most of the
studies achieved the quality of random sequence generation
(13 low risk), incomplete outcome data addressed (14 low
risk), and selective reporting (15 low risk). Forty percent of
the studies involved concealed allocation, and 20% of the
studies included blinded assessors. None of studies blinded
participants and personnel.

Quantitative Data Synthesis

Overall effect. The effect sizes for all of the studies included
in the meta-analysis are shown in Figure 2. The weighted
average effect size among the 16 trials was —0.42 (P<.001).
No outliner was determined because all of the effect sizes fell
within 2 SDs of the mean. By calculating the statistics I> and
Cochran Q, heterogeneity was identified (Q=37.057, df=15,
P=.001; I>=59.522). Therefore, moderator analyses were
performed according to the components of intervention,
subject characteristics, methodological features, and the

PSYCHIATRIST.COM 1= 1218
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Table 2. Risk of Methodological Bias Score of the Studies

Random Blinding of Blinding of Incomplete

Sequence Allocation Participants Outcome Outcome Data  Selective
First Authors Generation ~ Concealment  and Personnel ~ Assessment Addressed Reporting
Andersen et al®’ + - - - ¥ ¥
Bower et al* + + - + + ¥
Carson et al* + + - + + ¥
Chandwani et al*® + - - - + ¥
Chen et al* + - - - + ¥
Cohen et al*! + + - - ? ¥
Danhauer et al** ? - - - ¥ ¥
Dhruva et al*? + + - - + ¥
Farrell-Carnahan et al*’ + - - - + +
Elkins et al*® + - - - + ¥
Lengacher et al*® ? - - ¥ ¥
Milbury et al* + - - - ¥ ¥
Mustian et al*> + + - - ¥ +
Nakamura et al*® + - - - + ¥
Vadiraja et al*® + + - - ¥ +

Symbols: +=low risk, — = high risk, ? =unclear risk of bias.

quality of the studies. In addition, sensitivity analysis was
performed by removing the study in which the greatest effect
was produced.®® As shown in Figure 2, the effects of MBIs on
sleep quality improvement remained statistically significant
(g=—-0.33, P<.001).

The long-term effects that occurred in the intervention
groups were calculated by examining only the changes that
occurred between the pretest and follow-up. Six studies have
measured effects up to 3 months posttest. As shown in Figure
2, the result indicated a small and significant effect (g=-0.29,
P=.02).

Moderator analysis. Yoga interventions™ yielded
comparable effect size compared with that of other
interventions’6-374043-47 (= _0.40 and g=-0.49, P=.71).
Studies in which participants were required or encouraged to
practice interventions at home?>3¢-4244-4648 yie]ded a greater
effect (g=-0.48) than did studies in which participants
were not required or encouraged to practice at home?**347
(g=-0.16), but the difference was not statistically significant
(P=.23). Effect size was not significantly associated with the
number of treatment dosages, sessions, or the duration of
treatment in weeks (P=.34, .39, and .20, respectively).

Studies on breast cancer participants?42%36-40:43,44,48
those of participants with other types of cancer
reported comparable effects (g=-0.43 and g=-0.45, P=.92).
Effect size was not significantly associated with age (P=.34)
or the percentage of female participants (P=.76).

Studies with sample size >312%36-4143-4648 reported
larger effects compared with those of studies with sample
size <30%%4247 (¢=-0.45 and g=-0.25), but the difference
was not statistically significant (P=.51). The pooled effect
size of the studies in which an active control®®#® (ie, health
education and sleep hygiene education) was used and those
in which an inactive control?42>363739-454748 ya5 used was
not significantly different (P=.63). Defining individuals with
sleep problems as an inclusion criterion before enrollment
did not influence outcomes (P=.82). Studies in which sleep

and
41,42,45-47 1) avo

*References 24, 25, 38, 39, 41, 42, 45, 48.
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problems have been the primary outcome®”#1:4-47 have

reported a lower effect size than that of studies in which
sleep has been a secondary outcome,?*25:36:38-40-42-4448 3¢
the difference was not statistically significant (g=-0.38 and
g=-0.46, P=71).

To assess the influence of study quality on sleep,
we individually examined the criteria of allocation
concealment and the blinding of outcome assessment as
potential moderators of intervention effects (Table 3). No
statistically significant difference in the criteria of allocation
concealment and blinding of outcome assessment was
observed between high-risk and low-risk studies (P=.70
and P=.68, respectively).

Publication bias. The fail-safe N was 169, indicating that
publication bias was not a problem. According to Egger test,
the intercept of the effect size was —1.34 and t=1.75 (2-tailed
P=.11). According to Begg test, Kendall tau with continuity
correction was —0.27 and Z=1.44 (P=.15). The results of
both of these tests were not indicative of publication bias.
However, the funnel plot indicated a slight selection bias.
Therefore, the mean effect size was calculated again while
imputing missing studies using the trim and fill procedure.
The adjusted effect size was —0.32 (95% CI, -0.54 to
—-0.09).

DISCUSSION

In this meta-analysis, we investigated the effect of MBIs
on the improvement of sleep quality among cancer patients.
The results indicated that MBIs had a medium-size effect
(g=-0.42) on the improvement of sleep quality and this
effect persisted up to 3 months after treatment (g=-0.29).
In comparison with previous systematic reviews and meta-
analyses,?>? we applied more specific inclusion criteria,
rigorously assessed the quality of the included studies using 2
independent raters, and systematically tested for moderators
that were clinically relevant in this meta-analysis. Thus,
the overall results of this meta-analysis can be considered
credible.

One possible mechanism underlying the effect of MBIs on
sleep quality improvement in cancer patients is the attenuation

JClin Psychiatry 75:11, November 2014
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Figure 2. Forest Plots of Mean Effect Size (A), Sensitivity Analysis (B), and Long-Term Effect Size (C) for Studies Measuring Sleep

A. Mean Effect Size

Statistics for Each Study
Hedges Standard Upper Lower z P
Study g error  Variance limit limit Value  Value Hedges g and 95% CI
Anderson et al, 201337 -0.187 0.109 0.012 0.027 -0.401 -1.716 .086
Bower et al, 201238 -0.095 0.350 0.123 0.591 -0.782 -0.272 .785
Carson et al, 20093° -0.963 0.355 0126  -0268 -1659 -2716 .007 ——
Chandwani et al, 201025 -0.061 0.253 0.064 0.435 -0.556 -0.240 810
Chen et al, 201 340 -0.102 0.203 0.041 0.295 -0.499 -0.504 615
Cohen et al, 20044 -0.372 0.317 0.100 0.248 -0.993 -1.176 240
Danhauer et al, 200924 -0.124 0.374 0.140 0.609 -0.857 -0.332 740
Dhruva et al, 2012% -0.371 0.477 0228 0565 -1306 -0.777 437 —O—
Elkins et al, 200836 -1.635 0.320 0.103 -1.007 -2.262 -5.107 000 -
Farrell-Carnahan et al, 201047 -0.295 0.369 0.136 0.428 -1.019 -0.800 424 —a—
Lengacher et al, 201 243 -0.100 0.219 0.048 0.329 -0.530 -0.458 647
Milbury et al, 201 344 -0.487 0.291 0.085 0.084 -1.058 -1.672 .095
Mustian et al, 2013% -0.270 0.099 0.010 -0.076 -0.465 -2.731 .006
Nakamura et al, 2013 -0.415 0.322 0.103 0.216 -1.045 -1.289 197 —
Nakamura et al, 201346 -1.107 0.347 0.120 -0.427 -1.786 -3.193 .001 —i—
Vadiraja et al, 2009*8 -0.884 0.241 0.058  -0411  -1357  -3.663 .000 -
-0.425 0.097 0.009 -0.235 -0.615 -4.375 .000 ‘
-4.00 -2.00 0.00 2.00 4.00
Favors MBIs Favors Control
B. Sensitivity Analysis .
Statistics for Each Study
Hedges Standard Upper Lower V4 P
Study g error  Variance limit limit Value  Value Hedges g and 95% CI
Anderson et al, 2013%7 -0.187 0.109 0.012 0.027 -0.401 -1.716 .086
Bower et al, 201 238 -0.095 0.350 0.123 0.591 -0.782 -0.272 .785
Carson et al, 2009%° —-0.963 0.355 0.126 -0.268 -1.659 -2.716 .007 S
Chandwani et al, 201 0%° -0.061 0.253 0.064 0.435 -0.556 -0.240 810
Chen et al, 201 340 -0.102 0.203 0.041 0.295 -0.499 -0.504 615
Cohen et al, 2004*! -0372 0317 0100 0248 0993 -1.176 240 =
Danhauer et al, 2009%* -0.124 0374 0140 0609 -0857 0332 740 —_—
Dhruva et al, 2012 -0.371 0.477 0.228 0.565 -1.306 -0.777 437 =
Farrell-Carnahan et al, 201047 -0.295 0.369 0.136 0.428 -1.019 -0.800 424
Lengacher et al, 201 243 -0.100 0.219 0.048 0.329 -0.530 -0.458 647 —i—
Milbury et al, 201 344 -0.487 0.291 0.085 0.084 -1.058 -1.672 .095 —a—
Mustian et al, 2013 -0.270 0.099 0.010  -0.076  -0.465 -2.731 .006 L 3
Nakamura et al, 20134 -0.415 0322 0103 0216 -1.045 -1.289 197 o
Nakamura et al, 20134 -1107 0347 0120 -0427 -1.786  -3.193 .001 e
Vadiraja et al, 2009%8 -0.884 0.241 0.058 -0411 -1.357 -3.663 .000
-0.329 0.074 0.005 -0.184 -0.474 -4.445 .000 ’
-2.00 -1.00 0.00 1.00 2.00
Favors MBls Favors Control
C. Long-Term Effect Size
Statistics for Each Study
Hedges Standard Upper Lower z P
Study g error  Variance limit limit Value  Value Hedges g and 95% CI
Bower et al, 201238 -0.227 0.351 0.123 -0.915 0.462 -0.645 519 ——
Carson et al, 2009%° -0.466 0.340 0115 -1.131 0200  -1.371 170 L
Chen etal, 20134 -0057 0203 0041 0454 0340 0279  .780 -
Milbury et al, 2013% -0218 0288 0083 -0783 0346  -0.759 448 —
Nakamura et al, 201 346 -0.320 0.320 0.103 -0.947 0.308 —-0.998 318 ]
Nakamura et al, 201346 -0.699 0332 0.110  -1349  -0.048 -2.105 035 R I —
-0.269 0.118 0.014 -0.499 -0.038 -2.280 .023 ‘
-2.00 -1.00 0.00 1.00 2.00
Favors MBIs Favors Control

Abbreviation: MBIs = mind-body interventions.
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Table 3. Moderator Analyses in Determining Various Moderator Effects

The results also revealed that studies

Parameter k  Effect Size (g)

95% CI

emphasizing home practice have achieved

Components of intervention

Type of intervention

Yoga 8 -0.40

Others?® 8 —-0.49
Requiring or encouraging home practice

No 3 -0.16

Yes 13 -0.48
No. of treatment sessions 16 B=0.003
No. of treatment weeks 16 B=0.05
No. of treatment dose 16 B=0.0002

Subject characteristics

Cancer type
Breast cancer 10 -0.43
Others® 6 -0.45
Age 15 B=-0.03
Percentage of women participants 16 B=0.002
Methodological considerations
Sample size
>31 13 -0.45
<30 3 -0.25 —-0.81 t0 0.30
Type of control group
Active 3 -0.55
Inactive 13 -0.41
Only individuals with sleep disturbance
No 12 —-0.42
Yes 4 -0.47
Sleep as the primary study outcome
Yes 6 -0.38
No 10 -0.46
Quality of studies
Allocation concealment
High risk 10 -0.40
Low risk 6 -0.49
Blinding of outcome assessment
High risk 13 -0.45
Low risk 3 -0.34

-0.70to -0.09 .71
-0.77 to -0.19

—-0.65 to0 0.32 23
-0.70 to -0.27

-0.68to -0.17 .92
-0.80 to —0.09

-0.66to -0.24 .51

-1.03to -0.04 .63

—-0.19 to —0.02

-0.66 to —0.18 .82
-0.89 to —0.06

-0.68to -0.02 .71
-0.71 to -0.20

—-0.14to -0.66 .70
—-0.14 to -0.83

-0.23t0 -0.66 .68
—0.13 to —0.80

more substantial improvement in sleep quality
than did those that have not emphasized home
practice (g=-0.48 and g=-0.16, respectively).
As behavioral change takes time to occur,
additional practice sessions at home may help

sustain and maintain behavioral change. In
;g addition, models of behavioral change’!>?
33 should be considered as the basis of home
practice. On the basis of this standpoint, future
studies should consider behavioral changes and
identify the determinants of behavioral changes
34 (home practice) in cancer survivors, which
76 could help clinicians and health care providers
design specific intervention strategies for this
population.

The results of this study support the notion
that MBIs exert specific treatment effects on
sleep because we discovered that the studies
in which an active control (eg, sleep hygiene)
was used achieved an effect size of —0.55, which
is even larger than that of studies in which an
inactive control was used (g=-0.41).

The present meta-analysis is subject to
several limitations. Although we conducted
a comprehensive review of the literature, the
selection criteria necessarily limited the studies
included for review, and the various methods
used for conducting search strategies may
have influenced the set of articles obtained.

*Meditation, yoga, mindfulness-based stress reduction, mind-body bridging, and qigong.
bGastrointestinal, gynecologic, lymphoproliferative disease, hematologic, endometrial,
testicular, prostate, lung, melanoma, ependymoma, leukemia, kidney, skin carcinoma,

brain, thyroid, and peritoneal cancer.
Abbreviation: CI=confidence interval.

Moreover, publication bias was determined
in the RCTs of MBIs used for improving sleep
quality. Consequently, studies with minor or

of sympathetic activity.** A recent study revealed that the
salivary a-amylase levels of cancer patients decline after they
receive MBIs.* This finding provides partial evidence that
MBIs may improve sleep by mitigating the stress response
and eliciting the relaxation response. However, further
investigation of this underlying mechanism is warranted.

The finding of moderator analysis on types of intervention
revealed that both yoga and other types of intervention (e,
meditation, hypnosis, mindfulness-based stress reduction,
and qgigong) yield comparable effects on sleep among cancer
patients. This finding contradicts the results derived from
a previous meta-analysis in which no significant effect of
yoga on sleep was observed in breast cancer patients,? but is
consistent with a recent systematic review.”® The conflicting
findings could be because a relatively small number of trials
were included in the previous meta-analysis.*® The current
meta-analysis included more RCTs and a larger sample
size than the previous systematic review and meta-analysis
did; thus, the finding in the present study provides further
evidence to support the beneficial effects of MBIs on sleep
in cancer patients.

1227 @ PSYCHIATRIST.COM

negative results could have been missed. Despite
this limitation, the result of the trim and fill
process indicated that MBIs yield moderate effects on the
improvement of sleep quality.

This meta-analysis also contains several strengths. First,
this meta-analysis included a large sample size. Second, the
inclusion of only randomized controlled trials contributed
to high internal validity.

In conclusion, by conducting the largest meta-analysis of
RCTs to date, we confirmed that MBIs have a medium-size
effect on the improvement of sleep quality among cancer
patients and that a small-size effect can be maintained for
up to 3 months. Therefore, we suggest that MBIs should be
considered for inclusion as adjunctive or complementary
therapies in the management of sleep problems experienced
by cancer patients. In terms of moderator analyses, we did
not find any significant moderator that could explain the
heterogeneity among studies. To further investigate the
moderating effect, more high quality RCTs are required.
Because moderator variables that might help explain
gradients in treatment effects in meta-analysis cannot be
assumed to be statistically independent,®** conclusions
drawn from the present meta-analysis regarding what

JClin Psychiatry 75:11, November 2014



characteristics would or would not affect treatment outcomes
and what methodological characteristics would or would not
bias study findings about those outcomes must be interpreted

with caution.
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