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Background Sleep impairment, fatigue, and anxiety are common conditions in cancer survivors. Small studies suggest mindful-
ness-based inferventions may be helpful for cancer-related fatigue.

Objective To evaluate mindfulness-based cancer recovery (MBCR) for cancer survivors who are recovering from chemotherapy or
radiation therapy.

Methods 42 cancer survivors who were within 6 months of completion of chemotherapy or radiation were randomized 2:1 to

8 weekly MBCR classes (n = 28) or waitist control (n = 14). The Pittsburgh Sleep Quality Index (PSQI), Functional Assessment

in Cancer Therapy - Fatigue (FACT-F), and 20-item State-Trait Anxiety Inventory (STAI) were used to assess sleep, fatigue, and
anxiety at baseline (time of enrolment), at 2 months (on completion of the MBCR course), and 4 months (2 months after completion
of the course). 32 of 42 participants participated in an optional blood draw to assess immune function.

Results 79% of the MBCR group attended at least 7 of the 9 MBCR sessions. At the 2-month assessment, sleep quality (PSQI, range
0-21, >5 = poorer sleep quality) in the MBCR group improved from the baseline 8.9 to 6.4, compared with the waitlist group
(baseline 7.2 to 7.6); and at 4 months after course completion, it was 6.1 compared with 7.8, respectively (P = .03). There was a
non-statistically significant improvement in fatigue (FACIT-F, P = .19). There was a trend toward improvement in the anxiety scores
(STAI, range 20-80, higher score = greater anxiety) in the MBCR group compared with the waitlist group at 2 months (31.8 vs
39.4, respectively; P = .07) and 4 months (32.8 vs 40.7; P = .10). Inmune function measures were not statistically significant.
Limitations It is possible the psychological support of being in contact with a facilitator and/or other cancer survivors had a ben-
eficial effect in the outcomes of those in the MBCR group.

Conclusion MBCR has a high compliance rate and results in sustained improvements in sleep quality, fatigue, and anxiety. MBCR
may be useful for cancer survivors struggling with sleep, fatigue, and anxiety.

Funding Hourglass Fund, Masonic Cancer Center, University of Minnesota; University of Minnesota Foundation (immune function
protocol); National Institutes of Health Office of Women's Health Building Interdisciplinary Research Careers in Women's Health
(BIRCWH) NIH # K12-HD055887.
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cancer survivors in the United States. Sixty-four

percent of cancer survivors have survived 5 or
more years since diagnosis, 40% have survived 10
or more years, and 15% have survived 20 or more
years.! Many cancer survivors suffer from a myriad
of symptoms, ranging from physical symptoms such
as hot flashes, insomnia, and fatigue to psychosocial
symptoms including depression and anxiety after
they have completed aggressive chemotherapy and
radiation for curative-intent cancers.> Up to 51% of

In 2016, there were an estimated 15.5 million

patients with breast cancer report sleep difficulties.
Of those, 19% meet criteria for insomnia syndrome
and 95% will have chronic problems (ie, a duration
of more than 6 months).>* In a an open-invitation,
internet-based survey by the Lance Armstrong
Foundation of 1,024 self-identified cancer patients,
72% reported they had to deal with depression as
a result of their cancer and 82% reported a reduc-
tion or loss of sexual function. Fear of recurrence of
cancer remained active in 66% of survivors. Taken
together, these studies suggest that anxiety, fatigue,
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and sleep impairment are common among cancer survi-
vors who are recovering from chemotherapy and radiation.
Such symptoms may lower overall health-related quality
of life among survivors.” Given the cost and side effects
of pharmaceutical agents and some patients’ preference for
more holistic approaches to care, non-pharmacologic inter-
ventions may be beneficial and a reasonable alternative to
improve symptom management.

Mindfulness-based cancer recovery (MBCR) is a modi-
fication of mindfulness-based stress reduction (MBSR), a
type of mind-body intervention. Mind-body non-phar-
macologic interventions are defined as practices that focus
on the connection and integration of the mind and body
and the ability for those connections to effect changes on
physical, emotional, and spiritual levels for the purpose of
promoting health and well-being. MBCR is a step-by-step
program designed to help cancer patients cope with their
cancer diagnosis and treatment. MBSR was developed
by Dr Jon Kabat-Zinn® and then modified by Dr Linda
Carlson’ for application in caring for cancer patients. The
practice of mindfulness helps individuals pay attention in
the present moment with an open and accepting attitude,
while minimizing worry and rumination. MBSR has been
shown to improve an array of physical and mental health
outcomes in a variety of settings.*5™!!

Little is known about the impact of MBCR on indi-
viduals with cancer. In the last 2 years, several random-
ized controlled trials have reported beneficial effects of
mindfulness-based interventions on stress, mood, depres-
sion, quality of life, sleep, and fatigue in cancer popula-
tions.’*!* Johns and colleagues® examined the effect of
mindfulness on cancer-related fatigue and demonstrated
that participants in a 7-week MBSR program showed
improved fatigue, fatigue severity, vitality, and depression
outcomes compared with those in a wait-list control group.
The effects persisted at 1-month post-MBSR classes.
Other investigators have compared the effects of cogni-
tive behavioral therapy and mindfulness-based therapy on
insomnia and have found both interventions to be help-
ful in cancer survivors.'® In other non-randomized stud-
ies, 6- and 8-week mindfulness-based programs improved
quality of life among women with breast or gynecologic
cancers."”” Most of these studies used self-report measures
and were performed in women, with the majority of par-
ticipants having breast cancer. Although these data suggest
that MBCR programs can have a positive impact on overall
health-related quality of life, few data exist on how these
programs affect recovery from chemotherapy and radiation.

Although the physiological effects of MBCR are poorly
understood, the symptoms experienced by cancer survi-
vors may be linked to stress-induced immunosuppression.
Study findings have suggested that breast cancer survivors
have reduced levels of mononuclear natural killer (NK) cell
activity and interferon-gamma production and elevations
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in cortisol levels.” Participants in an 8-week MBSR pro-
gram showed improvements in NK cell activity and reduc-
tions in cortisol levels compared with non-MBSR con-
trols.” Findings in another study that evaluated the effect
of MBSR in breast and prostate cancer survivors demon-
strated a reduction in cortisol and pro-inflammatory cyto-
kine levels.?® However, in other studies, 8-week MBSR
programs did not result in changes in overall lymphocyte
number. There were, however, changes in the expression of
lymphocytes with reductions in interleukin 10 production
and interferon-gamma.*!

'The primary objective of the present 2:1 randomized con-
trolled study was to determine whether an 8-week MBCR
program improved the quality of life and/or immune func-
tion of patients with a variety of cancers recovering from
chemotherapy or radiation.

Methods

Study design and eligibility criteria

Consented participants were randomized in a 2:1 ratio
to 8 weekly MBCR classes or a wait-list control group.
Those who were randomized to the wait-list group were
given a voucher to participate in mindfulness classes at
another time after the completion of the study. Cancer
survivors aged 18 years or older who had been diagnosed
and treated for cancer during 2012-2013 at the University
of Minnesota Cancer Center or in the surrounding
Minneapolis, MN, area were eligible for the study. Men
and women of all cancer types were eligible to participate.
All survivors had localized disease and had completed
chemotherapy or radiation within 6-month period before
enrollment. Individuals who required ongoing chemother-
apy or radiation were not eligible for the study. Those with
underlying psychiatric disorders who were deemed not able
to participate in the classes or from whom consent could
not be obtained were excluded. Those with mild to moder-
ate depression and anxiety were eligible for participation.
All study procedures were approved through the University
of Minnesota institutional review board. The trial was reg-

istered at clinicaltrials.gov (NCT01601548).

Study questionnaires

Participants were assessed with questionnaires at baseline,
at 2 months (on completion of the course) and 4 months
(2 months after completion of the course). Baseline was
defined as at study enrollment; baseline had to be within
6 months of completing cancer treatments such as chemo-
therapy, surgery or radiation. The questionnaires used to
assess overall wellness were: 36-item Medical Outcomes
Study-Short Form (SF-36), Functional Assessment in
Cancer Therapy-Fatigue (FACT-F), Pittsburgh Sleep
Quality Index (PSQI), 20-item State-Trait Anxiety
Inventory (STAI), Medical Outcomes Study Sexual
Functioning Scale, and the Self-Compassion Scale-Short
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Form (SCS). We report data here from the PSQI, FACT-E,
and the STAI

The PSQI is a well-validated tool to assess quality of
sleep.?»* Its total score is comprised of 7 components, each
with a score of 0-3, so that the total score range is 0-21,
with higher scores associated with poorer sleep quality. Any
score greater than 5 is considered poor sleep quality. The
FACT-F? assesses levels of fatigue and how fatigue affects
daily functioning. The survey is comprised of 13 questions.
The total score is the sum of all 13 questions (possible
range, 0-52), with a higher number indicating less fatigue.
The STAI* is composed of 20 questions (eg, I feel calm or I
Jeel upset) that have 4 possible responses (1, Not At All; 2,
Somewhat; 3, Moderately So; 4, Very Much So). Questions
such as I fee/ calm were reverse scored so that a higher score
represented more anxiety. The responses are scored with a
range 20-80, with a higher score indicating more anxiety.

MBCR intervention

Participants who were randomized to the MBCR inter-
vention arm participated in 8 weekly, 2.5-hour classes and
a retreat day during the second half of the 8-week program.
'The classes were offered through the Center for Spirituality
and Healing at the University of Minnesota by the center’s
faculty who have completed extensive training and certifi-
cation in MBSR and received training on the MBCR pro-
gram from Dr Linda Carlson. Two classes of fewer than
15 participants were offered so that classes could be kept
small. Participants remained with their same class through-
out the course of the 8-week session. During class sessions,
participants were presented with mindfulness meditation
techniques and also shared their experiences relating to
the meditation practices. Patients were expected to prac-
tice home meditation for 45 minutes a day. In addition
to home meditation, there were reading assignments and
reflective exercises that relate to mindfulness. The full-day
silent retreat provided an opportunity for class participants
to gain extended experience with mindfulness techniques.
During the course, several meditation techniques were
taught: body scan, seated meditation, walking meditation,
mindful eating, and mindful yoga practice. Participants
were encouraged to incorporate meditation practices and
mindfulness into their daily routines. They were asked to
complete a log of daily home practice sessions, both formal
and informal.

Immunological studies

Participants were eligible to participate in an optional blood
draw to evaluate immune function and NK-cell function.
Peripheral blood was collected at enrollment, at 2 months,
and 4 months, and analyzed by flow cytometry to determine
number of NK cells, T cells, regulatory T cells, B cells (using
antibodies against CDA45, CD3, CD56, CD19, CD25,
Foxp3), NK-cell subsets (using antibodies against CD16,

Volume 14/Number 8

Blaes et al

KIR,NKG2A),and activation status of NK cells (using anti-
bodies against CD69, HLA-DR, CD31,CD2,CD11a). We
also tested NK-cell proliferation and cytotoxicity in 4-hour
Cr-release assay against K562 cell line.® Serum was also
collected at the same intervals and analyzed for 1L-4, IL-6,

IL-10, IFN gamma by enzyme-linked immunoadsorbent
assay (ELISA; R&D Systems, Minneapolis, MN).

Statistical analysis

Baseline differences between treatment groups were com-
pared using an unequal variance 2-sample # test for con-
tinuous variables, and Fisher exact test was used for cat-
egorical variables. For comparisons at 2 months and 4
months, each participant’s change from baseline was com-
puted and group differences were tested with a 2-sample #
test. All P values are 2-sided and were calculated using R
3.0. Randomization was done by a SAS random number
generator. The study was initially planned for 45 partici-
pants, with 90% power to conclude significance at the 0.05
level for a true effect size of 1.1. Fewer than 1% of ques-
tions were not answered; if the questionnaire was otherwise
complete, the missing response was scored as the mean of
the participant’s other responses on that questionnaire.

Results

Cancer survivor characteristics

A total of 42 cancer survivors were enrolled in the study
and were randomized 2:1 (28 MBCR group, 14 controls;
Table 1). The most common cancer diagnosis was breast
cancer for the study group (64%) and the controls (79%).
Two participants had more than one form of cancer. Most
of the participants were women (90%). Mean age was 55

TABLE 1 Baseline characteristics of participants

Group
Characteristic (rl‘Vl :g';) ((':‘o:t;'zl) P value
Mean age, y (SD) 55 (10) 57 (10) 0.55
Female, n (%) 26 (93) 12 (86) 0.59
Type of cancer, n (%)
Breast 18 (64) 11(79) 0.49
Non-Hodgkin 3(11) 2 (14)
lymphoma
Kidney 0 (0) 1(7)
Other® 7 (25) 0 (0)
Treatment, n (%)
Chemotherapy 19 (68) 9 (64)
Radiation 3(11) 3(21)

MBCR, mindfulness-based cancer recovery

3 bladder, 1 cholangiocarcinoma, 1 endometrial, 1 ovarian, and 1
melanoma
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years (range, 36-79 years). One partici-

TABLE 2 Mean sleep quality component scores from the Pittsburgh Sleep Quality Index® pant withdrew from the study because

Baseline 2 mo. 4 mo. of progressive disease. Most participants

MBCR Control MBCR Control MBCR Control (66%) had received chemotherapy, and 6

Component (n=27) (n=13) (n=25) (n=7) (n=24) (n=11) participants (14%) received radiafi};n only.

Sleep duration 0.6 0.7 0.4 0.9 0.3 0.7 All of the participants had completed

Sleep disturbance 2.0 1.9 1.8 1.9 1.7 1.8 chemotherapy and radiation within 6

Sleep latency 14 0.8 0.9 13 10 12 months of study enrollment. In all, 79%

Day dysfunction 13 19 10 10 0.0 13 of the MBCR group attended at least 7

’ ‘ : : ’ i of the 9 MBCR sessions. The number of

Sleep efficiency 1.0 0.8 0.6 1.0 0.5 1.0 completed questionnaires at baseline, 2

Sleep quality 1.2 1.2 0.8 1.3 0.9 1.2 months, and 4 months was 28, 26, and 24

Need meds to sleep 1.3 0.4 1.0 0.3 0.8 0.6 in the MBCR group, and 13, 8,and 11 in

Total score 8.9 7.2 6.4 7.6 6.1 7.8 the control group.

MBCR, mindfulness-based cancer recovery Sleep

°Each of the 7 components range from O (best sleep quality) to 3 (worst sleep quality) with a total possible range 0-21 The PSQI was used to assess the qual_

ity of sleep, with higher scores associated

TABLE 3 Mean response to fatigue questions from the Functional Assessment in Cancer Therapy- with poorer sleep quality. At baseline,

Fatigue® MBCR participants reported a median

Baseline 2 mo. 4 mo. of 6.9 hours of sleep a night, with a total

MBCR Control MBCR Control MBCR  Control  sleep quality score of 8.9, compared with

Question (n=28) (n=13) (n=26) (n=8) (n=24) (n=11) controls who had a mean 7.0 hours of sleep
%[fael fargued 17 19 29 25 23 21 a night with a total sleep quality score of
*| feel weak all over 26 28 3.0 3.1 3.1 3.0 72 (Table 2). Any score >5 was considered
poor sleep quality, which accounted for 63%
*| feel listless 2.4 2.7 3.1 2.5 3.0 2.7 of responses. Most components — includ-
*| feel tired 1.6 1.9 2.3 2.4 2.4 2.3 ing sleep latency, daytime dysfunction due
*| have trouble start- 2.1 2.5 2.8 2.8 2.9 2.5 to sleepiness, sleep efficiency, overall sleep
ing things because | quality, and needing medication to sleep —
am fired contributed an average of 1 point each to
*| have trouble finish- 2.1 25 27 26 28 26 the total score. Sleep duration contributed
ing things because | less (0.5) and sleep disturbances more (1.8)
am fired to the total score. The most common dis-
p— 21 10 24 04 24 21 turbances were waking up during the night,
| am able fo do my 25 25 3.0 3.0 20 27 having to use the bathroom, and feeling too
vsual activifies hot. Some participants volunteered expla-
*| need to sleep during 2.6 2.8 2.9 3.3 8.3 3.0 nations for sleep disturbances, including
the day bodily pain, worry and anxiety, or a restless
*lamtootiredtoeat 3.6 37 3.8 3.6 3.8 3.5 pastner or cat. Total sleep quality (range,
; 0-21) improved in those who received

*I need help doing my 3.5 3.2 3.6 3.6 3.5 2.8

MBCR (8.9, to 6.3, to 6.1) and persisted at

usual activities :
4 months, compared with controls (7.2, to

*| am frustrated by 2.0 25 2.9 2.9 2.8 2.4 7.6,t0 7.8; P = .03; Figure 1A).

being too tired to do

the things | want to do Fatigue

*| have fo limit my 2.4 2.6 3.0 2.8 3.0 2.6 Fatigue was measured using the FACT-F

5°Ci°|_°CcfliV“Y because (range, 0-52) in which higher scores indi-

|Gl cate less fatigue. At baseline, the MBCR
Total score 31.4 33.3 37.8 37.4 38.2 34.6

participants had a mean score of 33.3, and

“Possible responses are O (most fatigued) to 4 (least fatigued), with a total score range of 0-52 with higher scores the COl’ltl‘OlS, 314 (Table 3) There was an

indicating less fatigue. . . . . .
improvement in fatigue in both groups with

time (Figure 1B). Mean improvement from
baseline to 4 months was 6.8 for the MBCR

*Indicates question was reverse scored.
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group and 1.3 for controls (P = .19). The
increase of 6.8 in the MBCR group equates
to about a half point per question.

Anxiety

The STAI was used to assess anxiety (range,
20-80), with a higher score indicating
more anxiety. Baseline anxiety was similar
between the 2 groups (Figure 1C). Total
anxiety increased with time in the control
group and decreased in the MBCR group
(Figure 1C). Scores improved from 38.4,
to 31.8, to 32.8 in the MBCR group, but
increased slightly from 37.7,to 39.4,t0 40.7
in the controls (P = .07 at 2 months and P=
.10 at 4 months; Figure 1C). This improve-
ment in the intervention group persisted
for 2 months after completing the classes.
While there was a trend toward improve-
ment in anxiety with MBCR, this did not

meet statistical significance.

Compliance and home practice

Sixteen of the 28 MBCR participantslogged
home practice time throughout the 8-week
intervention. Of those 16 participants, the
mean practice frequency was 5 days a week
for 40 minutes a day. We used that infor-
mation to determine whether home prac-
tice time correlated with improvement in
sleep, anxiety, and fatigue. There seemed to
be a low to moderate correlation between
home practice and changes in outcome at
both 2 and 4 months (correlation coeffi-
cients, 0.24-0.31 at 4 months).

Immune function

A total of 32 of 42 participants elected the
optional blood draw to evaluate immune
function (MBCR group: 23 participants
[22 women, 1 man]; controls: 9 [8 women,
1 man]). There was no statistically signifi-
cant difference between the 2 groups in the
percentage of NK cells (P = .52), T cells
(P =.54), or lymphocytes (P = .46) between
baseline and at 4 months. There was also no
difference at 4 months between the ratio of
NK cells to T cells (P = .32), NK cells to
T-regulatory cell ratio (P = .36), or T-cell
to T-regulatory cell ratio (P = .45).

Discussion
We aimed to determine whether MBCR
would be beneficial in improving multi-

ple emotional, psychological, and physical

Volume 14/Number 8

Baseline 2 months 4 months Baseline 2 months 4 months
B

Baseline 2 months 4 months Baseline 2 months 4 months
C

Baseline 2 months 4 months Baseline 2 months 4 months

FIGURE 1 Quality of life assessments before mindfulness-based cancer recovery intervention,
immediately affer intervention (2 months), and at 4 months. A, Sleep quality as measured
by the Pittsburgh Sleep Quality Index (PSQI). B, Fatigue as measured by the Functional As-
sessment in Cancer Therapy-Fatigue (FACT-F). €, Anxiety as measured by the State Trait
Anxiety Index (STAI).

Gray lines show individual scores over time. Black lines show the group mean at each time.
The possible range of each instrument is shown on the y-axis.
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TABLE 4 Mean response to anxiety questions from the State-Trait Anxiety Inventory®

Baseline
Item Question (r"“:g';) (io:i;;l)
1 *| feel calm 1.9 1.9
2 *| feel secure 1.6 1.6
3 | feel tense 2.0 2.0
4 | feel strained 1.8 2.0
5 *| feel at ease 2.2 2.3
6 | feel upset 1.5 1.5
7 | am presently worrying 2.2 2.0
over possible misfortunes

8 *| feel satisfied 2.0 2.3
9 | feel frightened 1.6 1.9
10 | feel uncomfortable 1.9 1.6
11 *| feel self-confident 2.1 1.8
12 | feel nervous 2.0 1.8
13 | feel jittery 1.5 1.5
14 | feel indecisive 2.3 1.8
15 *| am relaxed 2.2 2.0
16 *| feel content 2.1 2.1
17 | am worried 2.1 2.2
18 | feel confused 1.5 1.3
19 *| feel steady 2.1 2.2
20 *| feel pleasant 1.9 1.8

Total score 31.4 33.3

2 mo. 4 mo.
MBCR Control MBCR Control
(n = 26) (n=7) (n = 24) (n=11)
1.5 2.0 1.6 2.1
1.4 1.7 1.4 2.1
1.8 2.3 1.8 2.2
1.7 1.9 1.6 2.5
1.8 2.0 1.8 2.4
1.3 1.6 1.4 1.5
1.7 2.1 1.5 2.1
1.7 2.0 1.8 2.2
1.3 1.7 1.3 1.5
1.5 1.7 1.6 1.9
1.7 2.4 2.1 2.3
1.7 1.6 1.7 1.6
1.2 1.6 1.3 1.5
1.5 1.9 1.7 2.0
1.8 2.3 1.8 2.3
1.8 2.3 1.9 2.2
1.8 2.4 1.8 2.4
1.3 1.7 1.5 1.5
1.6 2.1 1.7 2.3
2.0 2.1 1.6 2.2
37.8 37.4 38.2 34.6

“Possible responses are 1, Not At All; 2, Somewhat; 3, Moderately So; 4, Very Much So, with a total score range of 20-80 with higher scores indicating greater

anxiety.

*Indicates question was reverse scored.

facets of well-being in cancer survivors who were recov-
ering from chemotherapy and radiation. Our data dem-
onstrate that MBCR is beneficial in improving the qual-
ity of life of cancer survivors in the areas of sleep quality,
fatigue, and anxiety. Moreover, our findings show that these
improvements occur during the 8-week intervention and
continue for 2 months after completion of the MBCR
course. Finally, the high compliance rate of 79% and par-
ticipant completion of more than two-thirds of the sessions
also demonstrates that the 8-week MBCR intervention is
acceptable to cancer survivors.

About half of all patients with cancer suffer from
insomnia and some form of fatigue. In our study, 63%
of all participants had poor sleep as indicated by a PSQI
score of >5. This is consistent with other literature.?”
Indeed, 25%-50% of all prescriptions for cancer patients
have been written for insomnia.'® Different forms of
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non-pharmacological therapies have been evaluated to
help determine which interventions may be beneficial.
Findings from a study in which cancer patients received
a total of about 5 hours of cognitive behavioral therapy
demonstrated an improvement in sleep in 80% of the
participants.”® Other investigators have looked at mind-
fulness compared with usual care in breast cancer sur-
vivors and have found improvements in objective sleep
parameters in 78% of the mindfulness group, compared
with 74.6% of the usual care group (P = .04). There were
fewer waking bouts and more sleep time in the mind-
fulness group compared with the usual care group.™
Recently, a non-inferiority randomized control trial
compared mindfulness-based therapy with cognitive
behavioral therapy as a treatment for insomnia in a study
sample of predominantly women with breast or gyneco-
logic cancers.” Sleep time increased by 45 minutes with
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the mindfulness-based intervention and 36 minutes in
the CBT group, with associated decreases in time to
fall asleep as well (14 minutes and 22 minutes, respec-
tively). Time awake at night did not differ between the
2 groups. At 3-month follow-up, mindfulness seemed
to be non-inferior to the cognitive behavioral therapy
(P = .02).'%?° The mindfulness intervention resulted in
an improvement in insomnia severity with time, where
this effect decreased in the CBT group. Although we
did not compare interventions in our study, our findings
demonstrate that MBCR can be helpful in treating sleep
disturbances after the completion of chemotherapy and
radiation. It also confirms that improvements in sleep
persist after the use of MBCR.

It is not known whether insomnia contributes to fatigue,
however, cancer-related fatigue is a significant problem
impairing the quality of life of up to 56% of cancer survi-
vors.!* The National Comprehensive Cancer Network now
has treatment-related guidelines for the management of
cancer-related fatigue, with non-pharmacologic therapies
as the primary recommendation.”” In a meta-analysis of 57
non-pharmacologic interventions, Kangas and colleagues®
conclude that exercise and psychosocial therapies can be
beneficial for those with cancer-related fatigue. Johns and
colleagues enrolled only cancer participants with cancer-
related fatigue into a trial that compared participants in
a mindfulness-based intervention with a wait-list control
group. Both fatigue severity and vitality improved with the
mindfulness-based intervention compared with the con-
trol group, and these effects persisted at 1 month after the
completion of the study. Although not all studies support
our findings,*® many other studies, which, like ours had
participant good compliance and high attendance, support
the conclusion that mindfulness-based therapy improves
fatigue in cancer patients.

Although impairment in sleep and extreme fatigue can
be experienced by cancer survivors, many survivors com-
pleting chemotherapy and radiation are also impaired by
anxiety. Although our results did not meet statistical sig-
nificance, there was a significant trend in improvement in
anxiety in the MBCR group that was not seen in the con-
trol group. This finding suggests that MBCR improves anx-
iety levels in cancer patients recovering from treatment. A
recent study of an 8-week mindfulness-based course for the
self~-management of anxiety, depression, and quality of life
resulted in improvements in participants with metastatic
breast cancer.®? It is possible this can be achieved with a
6-week instead of an 8-week course.!” In those with recur-
rent breast and gynecologic cancers, mindfulness-based
therapy in conjunction with biobehavioral components can
result in reductions in distress, anxiety, and improvements
in overall mental health.®

Although findings from our study and others’ support
the benefits of mindfulness-based therapy in improv-
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ing the quality of life of cancer patients, we were not able
to demonstrate any impact of MBCR on immune func-
tion. Previous findings from Witek-Janusek and colleagues
have suggested that that an 8-week mindfulness-based
intervention in breast cancer survivors improved NK-cell
activity and reduced cortisol levels.” Although the over-
all lymphocyte numbers were not altered in other studies,
the expression and activity of the lymphocytes were altered
with reductions in interleukin 10 and interferon-gamma in
those undergoing a mindfulness-based intervention.”** In
our study, we were not able to identify any differences in
white blood cell count number, NK-cell number, or T-cell
number with the use of mindfulness-based cancer recovery.
It is possible that with the small number of participants,
we were not able to detect these differences. Another factor
contributing to the lack of immune response could be that
most patients had recently completed chemotherapy before
they enrolled in the study and their immune functions may
not have fully recovered from the cytotoxic chemotherapy
they received before the intervention.

Our study has several limitations. First, given the small
number of men who participated, we were unable to iden-
tify any gender-specific differences. Second, it is possible
that the social and psychological support of being in contact
with a facilitator and/or other cancer survivors had a benefi-
cial effect in the outcomes measured by participants in the
MBCR group. Participants randomized to the control group
did not have any facilitator contact them weekly during the
8 weeks of the intervention. It is possible the lack of human
contact and psychological support for the control arm may
have led to some unmeasured bias in our study.

Despite these limitations, our randomized control trial
demonstrates that MBCR can be completed in individ-
uals recovering from chemotherapy and radiation with
excellent compliance rates. It may be difficult, however, to
recruit men for such an intervention. In addition to estab-
lishing the feasibility of MBCR, our study provides data
supporting a novel way of improving measures of quality
of life without the use of pharmacologic therapy. Our trial
provides additional data that MBCR may be beneficial in
the treatment of cancer-related insomnia, fatigue, and anx-
iety in those who have recently completed chemotherapy
and radiation. Larger, randomized studies are necessary to
determine if immune function is affected by MBCR and to
evaluate the effect of MBCR in heterogeneous cancer pop-
ulations, most notably men. Further studies will determine
whether individuals benefiting from MBCR use fewer
health care services and whether these types of interven-
tions are cost effective.
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