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Targeting Depressive Symptoms in
Younger Breast Cancer Survivors: The Pathways
to Wellness Randomized Controlled Trial of
Mindfulness Meditation and
Survivorship Education
Julienne E. Bower, PhD1,2,3,4; Ann H. Partridge, MD5,6,7; Antonio C. Wolff, MD8; Elissa D. Thorner, MHS8; Michael R. Irwin, MD1,2,3,4;

Hadine Joffe, MD9,10,11; Laura Petersen, MS4; Catherine M. Crespi, PhD4,12; and Patricia A. Ganz, MD4,13,14

abstract

PURPOSE Younger women are at risk for depression and related symptoms following breast cancer. The
Pathways to Wellness study, a randomized, multi-institution, three-arm trial, tested the efficacy of two behavioral
interventions for younger breast cancer survivors with elevated depressive symptoms: mindful awareness
practices (MAPs) and survivorship education (SE) (Clincaltrials.gov identifier: NCT03025139).

METHODSWomen diagnosed with breast cancer at or before 50 years of age who had completed treatment and
had elevated depressive symptoms were randomly assigned to 6 weeks of MAPs, SE, or wait-list control (WLC).
Assessments were conducted preintervention and postintervention and at 3-month and 6-month post-
intervention follow-ups. Analyses compared each intervention to WLC using linear mixed models. The primary
outcome was change in depressive symptoms from preintervention to postintervention on the Center for Ep-
idemiologic Studies-Depression Scale; secondary outcomes included change in fatigue, insomnia, and va-
somotor symptoms.

RESULTS Two hundred forty-seven women (median age5 46 years) were randomly assigned to MAPs (n5 85),
SE (n 5 81), or WLC (n 5 81). MAPs and SE led to significant decreases in depressive symptoms from
preintervention to postintervention relative to WLC (mean change relative to WLC [95% CI]: MAPs, –4.7 [–7.5 to
–1.9]; SE, –4.0 [–6.9 to –1.1]), which persisted at 6-month follow-up for MAPs (mean change relative to WLC
[95% CI]: MAPs, –3.7 [–6.6 to –0.8]; SE, –2.8 [–5.9 to 0.2]). MAPs, but not SE, also had beneficial effects on
fatigue, insomnia, and vasomotor symptoms that persisted at 6-month follow-up (P , .05).

CONCLUSIONMindfulness meditation and SE reduced depressive symptoms in younger breast cancer survivors.
These interventions can be widely disseminated over virtual platforms and have significant potential benefit for
quality of life and overall survivorship in this vulnerable group.

J Clin Oncol 39:3473-3484. © 2021 by American Society of Clinical Oncology

INTRODUCTION

With advances in cancer detection and treatment, the
number of women who survive breast cancer has
increased significantly. As of January 1, 2019, there
were more than 3.8 million women with a history of
breast cancer living in the United States.1 Breast
cancer is the most common cancer in younger women
(, 50 years at time of diagnosis), who comprise ap-
proximately 19% of incident breast cancer cases.1 For
many women, life after breast cancer includes adverse
psychologic and physical sequelae, and this is par-
ticularly true for younger survivors.2,3 Younger women
have greater psychologic morbidity after breast cancer
than older women and age-matched women with no

cancer history, including elevated levels of depression.2-5

Depression has been linked to treatment non-
adherence6 and predicts shorter recurrence-free and
overall survival in women with breast cancer,7 high-
lighting its clinical relevance. Younger breast cancer
survivors (BCS) also report high levels of other behavioral
symptoms (ie, fatigue, insomnia, and vasomotor
symptoms) that cause significant impairment in quality
of life.2,3,5,8,9 Behavioral disturbances have been docu-
mented up to 10 years after diagnosis, suggesting that
effects may not improve without intervention.10

Despite considerable need, there is a lack of inter-
ventions specifically designed for younger BCS beyond
the acute phase of treatment.3 The current study was
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designed to test two interventions for this vulnerable group:
mindfulness meditation and survivorship education (SE).
With its focus on attention and emotion regulation, mind-
fulness has emerged as a promising intervention for re-
ducing depression and other behavioral symptoms in
patients with breast cancer and BCS,11,12 particularly those
with elevated symptoms.13-15 In a phase II randomized
controlled trial in younger BCS, we found beneficial effects
of a brief mindfulness intervention on depressive symp-
toms, fatigue, sleep disturbance, and vasomotor symp-
toms.16 Education-based approaches have demonstrated
efficacy in reducing depression and other behavioral
symptoms in patients with cancer,17-19 with preliminary
support for their benefit in younger BCS.20 Education-based
approaches are used frequently in pretreatment settings
(eg, chemotherapy teaching) without routine imple-
mentation in the survivorship period, and particularly not for
younger BCS. These two interventions warrant further
evaluation in larger samples and in multi-institutional set-
tings as ameans of translating cancer survivorship research
into clinical care delivery.

METHODS

Overview of Trial Design

Pathways to Wellness is a randomized, three-arm, phase III
trial designed to evaluate the efficacy of two distinct group
interventions, mindful awareness practices (MAPs) and SE,
for younger BCS with elevated depressive symptoms.21

Because both are credible interventions, the trial com-
pared each program to wait-list control (WLC) in an efficient
design. The primary outcome was change in depressive
symptoms from preintervention to postintervention; as-
sessments were also conducted over a 6-month follow-up
to determine persistence of effects. Secondary outcomes
included fatigue, insomnia, and vasomotor symptoms. The
trial was conducted at three sites: UCLA Jonsson Com-
prehensive Cancer Center in Los Angeles, CA; Dana-Farber
Cancer Institute in Boston, MA; and Johns Hopkins Kimmel

Comprehensive Cancer Center in Baltimore, MD. The study
was approved by the institutional review boards at each site
and registered at ClincalTrials.gov (identifier: NCT03025139).
All participants provided informed consent.

Participants

Women were eligible if they met the following criteria: (1)
breast cancer diagnosis (stage 0, I, II, or III) at or before 50
years of age; (2) within 5 years of diagnosis; (3) completion
of surgery, radiation, and/or chemotherapy at least
6 months previously; (4) ability to complete questionnaires
in English; (5) ability to participate in the intervention; and
(6) presence of at least mild depressive symptoms as in-
dicated by score$ 5 on the Patient Health Questionnaire—
8 (PHQ-8), a standardized depression screening mea-
sure.22 This PHQ-8 score was used through May 2019 and
then liberalized to a score of $ 3 to enhance recruitment.
Exclusion criteria were (1) recurrent or metastatic breast
cancer; (2) another interval cancer diagnosis following
breast cancer diagnosis (excluding nonmelanoma skin
cancer); (3) current mindfulness practice; (4) pregnancy;
and (5) a serious chronic medical or psychiatric condition
that could detract from intervention participation or mea-
surement of outcomes.

Procedure

Recruitment was conducted from February 2017 to Sep-
tember 2019 using institutional and community resources,
including regional cancer registries. Recruitment proce-
dures includedmailed invitation letters, electronic mailings,
flyers and social media announcements, and direct invi-
tation by clinicians.

Participants were screened by phone to determine interest
and eligibility. If a woman met eligibility criteria, was willing
to be randomly assigned, and available for the next
scheduled class series, an in-person enrollment visit was
conducted at which time the informed consent was signed
and preintervention assessments were completed, in-
cluding questionnaires and blood draw for immune

CONTEXT

Key Objective
Depression is common in younger breast cancer survivors, and many also report problems with fatigue, insomnia, and other

symptoms. To our knowledge, there are no behavioral interventions designed to target depression in this vulnerable
group.

Knowledge Generated
We found that two brief behavioral interventions—mindfulness meditation and survivor education—were both effective in

reducing depressive symptoms relative to wait-list control. Mindfulness also reduced fatigue, insomnia, and vasomotor
symptoms.

Relevance
These standardized intervention programs have the potential for wide dissemination, with significant potential benefit for

quality of life and overall survivorship in this high-risk group.

3474 © 2021 by American Society of Clinical Oncology Volume 39, Issue 31

Bower et al

https://www.clinicaltrials.gov/ct2/show/NCT03025139


evaluation. Participants were then randomly assigned to
MAPs, SE, or WLC (1:1:1 ratio), after stratifying on study site
and PHQ-8 score (# 7,$ 8), using permuted blocks (sizes
3 and 6). Postintervention assessments were conducted
within 2 weeks after intervention completion, and follow-up
assessments were conducted 3 and 6 months after in-
tervention completion. The postintervention and 6-month
assessments were conducted in person and included
questionnaires and blood draw (with the exception of 6-
month follow-up for the final cohort, which was
questionnaire-only because of COVID-19). The 3-month
assessment was questionnaire-only and did not require an
in-person visit. The questionnaire battery was administered
electronically using REDCap and included measures
assessing demographic and medical history as well as
validated scales to assess primary and secondary out-
comes. Of note, the PHQ-9 was included in the ques-
tionnaire battery, and the protocol required assessment of
suicide risk if suicidal ideation was endorsed. Participants
randomly assigned to WLC were given the option to par-
ticipate in MAPs or SE after their 6-month follow-up; 31
(38%) elected to participate in MAPs and received the
intervention either in person or via Zoom.

Interventions

MAPs and SE interventions were conducted in groups,
which met in person for 2-hour sessions conducted weekly
for 6 weeks.

Mindful awareness practices. MAPs for BCS is a stan-
dardized intervention that includes presentation of theo-
retical materials on mindfulness, relaxation, and the mind-
body connection; experiential practice of meditation; and a
psychoeducational component for young BCS. Lecture,
discussion, and group process focus on solving problems
concerning impediments to effective practice, working with
difficult thoughts and emotions, managing pain, and cul-
tivation of loving kindness. Written materials were provided
with a summary of information covered each week. Par-
ticipants were instructed to practice mindfulness exercises
at home on a daily basis (5-20 minutes/d) and advised in
the informal use of mindfulness in daily life. Two 1-hour in-
person group booster sessions were provided approxi-
mately 4 and 8 weeks after the 6-week program, which
included guided meditations and discussion of how to
maintain a mindfulness practice. Classes were led by ex-
perienced mindfulness instructors who received special-
ized training in the program (Appendix 1, online only, for
instructor selection criteria).

Survivor education. SE is a standardized educational
program designed for younger BCS that used a written
curriculum and annotated slides that were developed by
the study investigators and covered major topic areas:
quality of life after breast cancer; medical management and
quality of care after treatment; relationships and work-life
balance; body image, sexuality and fertility; energy balance,

nutrition, and physical activity; and cancer in the family,
genetics, and related issues. Written materials and com-
munity resources were provided to participants in a note-
book. Two newsletters were provided approximately 4 and
8 weeks after the 6-week program with tailored health
information for younger survivors; these were designed to
match the booster sessions for MAPs. Classes were led by
trained nurses or physicians with expertise in breast cancer
survivorship.

Intervention adherence and fidelity. Adherence was mon-
itored by taking attendance at each session and completing
homework logs (MAPs only). To evaluate fidelity, instructors
completed weekly checklists to assess coverage of key
program elements. In addition, sessions were recorded and
reviewed by Diana Winston, Director of Mindfulness
Training at Mindful Awareness Research Center (for
MAPs), and study oncologists (for SE) at each site.
Feedback was provided as necessary to ensure consis-
tency across instructors and sites.

Study Outcomes

The primary outcome variable was depressive symptoms
assessed using the Center for Epidemiologic Studies-
Depression scale (CES-D). The CES-D is a reliable, vali-
dated, and widely used measure that includes affective,
cognitive, and somatic symptoms of depression.23 A CES-D
score of 16 or greater is indicative of clinically significant
depressive symptoms.

Secondary outcome variables included symptoms that are
common in young BCS: fatigue (Fatigue Symptom Inven-
tory24), insomnia (Insomnia Severity Index25), and vaso-
motor symptoms (hot flashes and night sweats; Breast
Cancer Prevention Trail Symptom Checklist26).

Sample Size

The study was designed to provide 80% power to detect
medium effect sizes of d 5 0.50 for change in CES-D from
preintervention to postintervention for MAPs and SE com-
pared with WLC,16 using an a of .027 for each test to control
familywise error rate at 0.05 (Dunnett’s procedure).27,28

Assuming correlation between baseline (BL) and change
scores of –0.50, analysis of covariance power methods in-
dicated that 58 evaluable participants per arm were re-
quired. Adjusting for 10%-15% attrition, the target sample
size was 70 per arm. The study was not powered to test
differences between interventions.

Statistical Methods

BL differences across study arms were assessed using chi-
square, Kruskal-Wallis, and analysis of variance tests.
Outcome analyses were conducted under the intent-to-
treat principle, including all participants in their assigned
condition, using linear mixed models fitted to all available
data for each outcome variable, including data of partici-
pants with incomplete follow-up. Models included fixed
effects for time and condition and random effects for
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individuals, and controlled for study site and variables with
BL imbalance or that differed between participants retained
and lost to follow-up.

The primary hypothesis was that participants in each in-
tervention would show a greater reduction in CES-D from
BL to postintervention than WLC participants. Differences
between conditions in change over time were tested using
condition-by-time interaction terms. We also tested for
differences in change over time in CES-D from BL to 3-
month follow-up and from BL to 6-month follow-up for each

intervention versus WLC. Similar analyses were conducted
for secondary outcomes. Standardized effect sizes were
obtained by fitting the models using outcome variables
standardized using the standard deviation of the full sample
at BL. Post hoc, we compared difference in change over
time in the proportion of participants scoring at or above the
CES-D clinical threshold of 16 using a generalized linear
mixed model with a logit link. Dunnett’s procedure was
used to control the familywise error rate at 0.05 for each set
of two intervention-to-control comparisons; this entailed

Assessed for eligibility
(N = 1,216)

Found ineligible
  after enrollment (n = 4)

Excluded
    Declined to participate
    Not eligible
        PHQ-8 score too low (n = 242), 
          medically ineligible (n = 81), age or 
          diagnosis interval (n = 57), practicing 
          mindfulness (n = 24), treatment 
          interval (n = 17), not fluent in 
          English (n = 7), other (n = 5)

(n = 965)
(n = 532)
(n = 433)

Enrolled and
randomly allocated

(n = 251)

Allocated to MAPs (n = 85) Allocated to SE (n = 81) Allocated to WLC (n = 81)

Completed postintervention 
   assessment (n = 77)
Withdrew (n = 3)
Missed (n = 5)

Completed postintervention
   assessment (n = 67)
Withdrew (n = 4)
Missed (n = 10)

Completed postintervention 
   assessment (n = 72)
Withdrew (n = 4)
Missed (n = 5)

Completed 3-month FU (n = 64)
Missed (n = 16)
Became ineligible (n = 2)

Completed 3-month FU (n = 58)
Missed (n = 17)
Became ineligible (n = 2)

Completed 3-month FU (n = 59)
Missed (n = 16)
Became ineligible (n = 2)

Completed 6-month FU (n = 66)
Missed (n = 14)
Became ineligible (n = 0)

Completed 6-month FU (n = 58)
Missed (n = 16)
Became ineligible (n = 1)

Completed 6-month FU (n = 65)
Missed (n = 10)
Became ineligible (n = 0)

Intent-to-treat sample
analyzed
(n = 85)

Intent-to-treat sample
analyzed
(n = 81)

Intent-to-treat sample
analyzed
(n = 81)

Study sample
(n = 247)

FIG 1. CONSORT diagram showing number of women screened, enrolled, and randomly assigned to the three
study groups, as well as completion of study assessments. FU, follow-up; MAPs, mindful awareness practices;
PHQ-8, Patient Health Questionnaire—8; SE, survivorship education; WLC, wait-list control.
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TABLE 1. BL Characteristics of Sample by Study Group
Sample Characteristics MAPs (n 5 85) SE (n 5 81) WLC (n 5 81) Total (N 5 247) P < .10

Demographics

Age at BL

Mean (SD) 44.5 (7.7) 45.8 (5.6) 45.9 (5.6) 45.4 (6.4)

Median (min, max) 46 (23, 54) 46 (30, 55) 47 (33, 54) 47 (23, 55)

, 40 years, No. (%) 20 (24) 11 (14) 15 (19) 46 (19)

$ 40 years, No. (%) 65 (76) 70 (86) 66 (81) 201 (81)

Age at diagnosis

Mean (SD) 41.9 (7.5) 43.4 (5.2) 43.2 (5.5) 42.8 (6.2)

Median (min, max) 44 (21, 51) 44 (29, 51) 44 (29, 51) 44 (21, 51)

Years since diagnosis

Mean (SD) 2.6 (1.1) 2.4 (1.0) 2.7 (1.2) 2.6 (1.1)

Median (min, max) 2.4 (0.9, 5.2) 2.4 (0.8, 4.7) 2.6 (0.4, 5.7) 2.4 (0.4, 5.7)

Months from last cancer treatment

Mean (SD) 24 (13) 22 (22) 22 (26) 22 (24)

Median (min, max) 22 (4, 55) 22 (5, 52) 22 (4, 61) 22 (4, 61)

, 12 months, No. (%) 19 (22) 21 (26) 15 (19) 55 (22)

$ 12 months, No. (%) 66 (78) 60 (74) 66 (81) 192 (78)

Race, No. (%) .02 (White v non-White)

White (includes Hispanic) 75 (88) 58 (73) 68 (85) 201 (82)

Black (non-Hispanic) 3 (4) 11 (14) 5 (6) 19 (8)

Asian 5 (6) 9 (11) 6 (8) 20 (8)

Other 2 (2) 2 (3) 1 (1) 5 (2)

Hispanic, No. (%) 10 (12) 5 (6) 9 (11) 24 (10)

Marital status, No. (%) .003

Married or living as married 58 (68) 41 (51) 61 (75) 160 (65)

Not married (divorced, widowed, single) 27 (32) 40 (49) 20 (25) 87 (35)

Education, No. (%)

No college degree 13 (15) 16 (20) 18 (22) 47 (19)

College 38 (45) 32 (40) 38 (47) 108 (44)

Postgraduate degree 34 (40) 33 (41) 25 (31) 92 (37)

Employment status, No. (%)

Employed full-time 54 (64) 60 (74) 54 (67) 168 (68)

Employed part-time 14 (16) 10 (12) 11 (14) 35 (14)

Not employed 17 (20) 11 (14) 16 (20) 44 (18)

Annual household income (USD) (missing n 5 19),
No. (%)

, $60,000 14 (18) 18 (24) 16 (21) 48 (21)

$60,000-$100,000 19 (24) 19 (26) 15 (20) 54 (23)

. $100,000 46 (58) 37 (50) 44 (49) 127 (56)

Clinical characteristics

BMI, mean (SD) 26.2 (5.5) 27.1 (6.2) 28.0 (6.5) 27.1 (6.1)

Surgery, No. (%)

Lumpectomy 38 (33) 40 (49) 31 (38) 99 (40)

Mastectomy 52 (61) 38 (47) 48 (59) 138 (56)

No surgery 5 (6) 3 (4) 2 (2) 10 (4)

(continued on following page)
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using an a of .027 for each test.27,28 All tests were two-
sided. Analyses were conducted using Stata SE 15.1.

RESULTS

Characteristics of Study Participants

Figure 1 shows participant flow and reasons for ineligibility.
Over 2.5 years of recruitment, 1,525 women expressed
interest in the study, 1,216 were screened for eligibility, and
247 were determined to be eligible and able to participate.
Among those screened, the primary reason for ineligibility
was a low score on the depression screener. Of note, only
16 of 247 (6.5%) evaluable participants had PHQ-8
scores , 5 on screening. Of the 247 women enrolled
and randomly assigned, 87.4% completed the post-
intervention assessment. Seven women had a cancer re-
currence during follow-up and became ineligible for study
completion. Comparison of completers versus non-
completers revealed significant differences across sites,
P 5 .03; site was included as a covariate in all analyses.

Table 1 provides demographic and clinical characteristics
of the sample as well as means for the primary and

secondary outcome variables at BL. On average, women
were 45 years old, primarily White, and married or living as
married, and had been diagnosed 2.6 years earlier. The
majority had been treated with radiation (66%) and/or
chemotherapy (62%), and most were receiving endo-
crine therapy (66%). Race and marital status were sig-
nificantly different across study arms and were included as
covariates in all analyses. Mean CES-D scores were in the
clinically significant range ($ 16), with no significant dif-
ferences between groups. Mean scores on the Fatigue
Symptom Inventory were also in the clinically elevated
range ($ 3)29 at BL and mean scores on the Insomnia
Severity Index indicated subclinical insomnia ($ 8),30 with
no differences across study arms.

Intervention Characteristics and Attendance

MAPs and SE groups comprised 3-14 women, with group
size dependent on the number of eligible women available
at the scheduled class time, and how the random as-
signment distributed participants. Both MAPs and SE were
reasonably well attended; the mean number of classes
attended was 4.5 for MAPs (SD 5 1.9, range 0-6) and 3.8
for SE (SD 5 2.1, range 0-6).

TABLE 1. BL Characteristics of Sample by Study Group (continued)
Sample Characteristics MAPs (n 5 85) SE (n 5 81) WLC (n 5 81) Total (N 5 247) P < .10

Had chemotherapy, No. (%) 61 (72) 46 (57) 46 (57) 153 (62) .07

Had radiation, No. (%) 57 (67) 52 (64) 53 (65) 162 (66)

Took trastuzumab (missing n 5 5), No. (%) 26 (31) 16 (20) 21 (27) 63 (26)

Endocrine therapy—current, No. (%) 54 (64) 53 (65) 55 (68) 162 (66)

Endocrine therapy—past (missing n 5 6), No. (%) 13 (15) 12 (15) 13 (17) 38 (16)

Ovarian suppression—current, No. (%) 11 (13) 8 (10) 15 (19) 34 (14)

Outcome variables at BL

Depressive symptoms (CES-D), mean (SD) 18.5 (10.1) 17.9 (10.0) 16.5 (9.9) 17.6 (10.0)

Fatigue (FSI), mean (SD) 4.5 (1.6) 4.6 (1.8) 4.4 (1.7) 4.5 (1.7)

Insomnia (ISI), mean (SD) 12.1 (5.8) 12.4 (6.4) 11.2 (6.6) 11.9 (6.3)

Vasomotor symptoms, mean (SD) 1.5 (0.2) 1.5 (1.3) 1.3 (1.3) 1.4 (1.3)

Additional variables

PHQ-8 score at screening, No. (%)

3-4 5 (6) 5 (6) 6 (7) 16 (6)

5-7 36 (42) 34 (42) 32 (40) 102 (41)

8 or above 44 (52) 42 (52) 43 (53) 129 (52)

Study site, No. (%)

Dana Farber 33 (39) 31 (38) 33 (41) 33 (41)

Johns Hopkins 17 (20) 18 (22) 16 (20) 16 (20)

UCLA 35 (41) 32 (40) 32 (40) 32 (40)

NOTE. P values were computed using chi-square tests for categorical variables, Kruskal-Wallis rank test for variables summarized by median (min, max),
and analysis of variance F tests for variables summarized by mean (SD). All tests were two-sided. Only P values , .10 are reported.
Abbreviations: BL, baseline; BMI, body mass index; CES-D, Center for Epidemiologic Studies-Depression Scale; FSI, Fatigue Symptom Inventory; ISI,

Insomnia Severity Index; MAPs, mindful awareness practices; PHQ-8, Patient Health Questionnaire—8; SD, standard deviation; SE, survivorship education;
UCLA, University of California Los Angeles; USD, US dollar; WLC, wait-list control.
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TABLE 2. Difference in Change Scores and Standardized Effect Sizes (95% CIs) for Primary and Secondary Outcome Variables

Outcome Variable

Postintervention 3-Month Follow-Up 6-Month Follow-Up

Difference in Change
Scores P

Standardized Effect
Size

Difference in Change
Scores P

Standardized Effect
Size

Difference in Change
Scores P

Standardized Effect
Size

Primary outcome

Depressive symptoms
(CES-D)

MAPs v WLC –4.7 (–7.5, –1.9) .001 –0.47 (–0.75, –0.19) –5.9 (–8.9, –2.9) < .001 –0.59 (–0.89, –0.29) –3.7 (–6.6, –0.8) .013 –0.37 (–0.66, –0.08)

SE v WLC –4.0 (–6.9, –1.1) .007 –0.40 (–0.69, –0.11) –4.7 (–7.8, –1.6) .003 –0.47 (–0.78, –0.16) –2.8 (–5.9, 0.2) .063 –0.28 (–0.59, 0.02)

Secondary outcomes

Fatigue (FSI)

MAPs v WLC –0.9 (–1.4, –0.4) < .001 –0.55 (–0.85, –0.25) –0.6 (–1.1, 0.0) .039 –0.34 (–0.67, –0.02) –0.8 (–1.4, –0.3) .002 –0.50 (–0.82, –0.18)

SE v WLC –0.2 (–0.7, 0.3) .426 –0.13 (–0.44, 0.19) –0.4 (–1.0, 0.2) .161 –0.24 (–0.57, 0.09) –0.4 (–0.9, 0.2) .180 –0.22 (–0.55, 0.10)

Insomnia (ISI)

MAPs v WLC –2.1 (–3.5, –0.6) .006 –0.33 (–0.57, –0.09) –3.2 (–4.7, –1.6) < .001 –0.51 (–0.76, –0.26) –2.5 (–4.0, –0.9) .002 –0.39 (–0.64, –0.15)

SE v WLC –0.8 (–2.3, 0.7) .297 –0.13 (–0.37, 0.11) –2.5 (–4.1, –0.9) .003 –0.40 (–0.66, –0.14) –1.6 (–3.1, 0.0) .056 –0.25 (–0.50, 0.00)

Vasomotor symptoms

MAPs v WLC –0.2 (–0.5, 0.0) .102 –0.19 (–0.41, 0.04) –0.5 (–0.8, –0.2) .002 –0.38 (–0.62, –0.14) –0.5 (–0.8, –0.2) .001 –0.41 (–0.65, –0.18)

SE v WLC –0.2 (–0.5, 0.1) .225 –0.14 (–0.38, 0.09) –0.4 (–0.7, –0.1) .019 –0.29 (–0.54, –0.05) –0.3 (–0.6, 0.0) .095 –0.21 (–0.45, 0.04)

NOTE. Change scores are for change from baseline. Change scores and effect sizes are adjusted for study site, race, andmarital status. P values are from comparison of change scores in each intervention
group to change score in WLC group. P values are bolded if they are significant after Dunnett’s multiple comparison method is applied.

Abbreviations: CES-D, Center for Epidemiologic Studies-Depression Scale; FSI, Fatigue Symptom Inventory; ISI, Insomnia Severity Index; MAPs, mindful awareness practices; SE, survivorship education;
WLC, wait-list control.
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Primary Outcome: Depressive Symptoms

Linear mixed models were fit to compare each intervention
group to WLC on change in depressive symptoms, con-
trolling for study site, race, andmarital status. Table 2 reports
differences in change scores for MAPs versus WLC and
SE versus WLC, as well as standardized effect sizes and
P values for these differences. Mean scores at each as-
sessment are reported in Appendix Tables A1 and A2 (online
only). Trajectories in each condition are depicted in Figure 2.

MAPs led to a statistically significant reduction in CES-D
from preintervention to postintervention relative to WLC.
This effect persisted at 3-month and 6-month follow-ups,
with mean CES-D scores falling below the clinical cutpoint
at each follow-up assessment. In post hoc analysis, there
was a statistically significant decrease in the percentage of
participants who scored in the clinical range of the CES-D in
the MAPs condition relative to WLC at postintervention
(change from 53% to 32% in MAPs v 46% to 45% in WLC,
P 5 .021) and 3-month follow-up (change from 53% to
30% in MAPs v 46% to 46% in WLC, P 5 .016); this
difference was no longer significant at 6-month follow-up
(Appendix Table A2).

SE led to a statistically significant reduction in CES-D from
preintervention to postintervention relative to WLC, which
persisted at 3-month follow-up and became marginal at 6-
month follow-up. Although the percentage with elevated CES-
D scores in the SE condition decreased, this was not sig-
nificantly different from WLC at any timepoint (P . .10;
Appendix Table A2). Additional adjustment for chemotherapy

did not change results for MAPs or SE. There was no evi-
dence of any bias in missingness at the 3-month follow-up
that might influence conclusions about intervention benefit
(Appendix 1).

Secondary Outcomes: Fatigue, Insomnia, and

Vasomotor Symptoms

As reported in Table 2 and depicted in Figure 3, MAPs led to
significant decreases in fatigue and insomnia from pre-
intervention to postintervention relative toWLC. These effects
generally persisted over follow-up, although mean levels
remained in the clinical range for fatigue and in the sub-
threshold range for insomnia. MAPs also showed reductions
in vasomotor symptoms that weremarginal at post-treatment
and significant at 3-month and 6-month follow-ups.

For SE, there was no significant effect on fatigue, and sig-
nificant decreases in insomnia relative toWLCwere observed
only at 3-month follow-up. SE also led to significant re-
ductions in vasomotor symptoms at 3-month follow-up only.

Adverse Events

No adverse events were reported directly resulting from the
interventions; however, one participant randomly assigned
to SE, who did not attend any classes or participate in any
follow-up assessments, attempted suicide and was hos-
pitalized 6 months after enrollment. Across the study, there
were 22 women who endorsed suicidal ideation at en-
rollment on the PHQ-9 (with no intention or plan), reflecting
the severity of depressive symptoms in the sample.
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FIG 2. Adjusted mean scores for depressive symptoms at each assessment in (A) MAPs versus WLC and (B) SE
versus WLC. Means are from linear mixed models and are adjusted for study site, race, and marital status.
Difference in change since BL; *P, .027 (Dunnett multiplicity threshold); **P, .01; ***P, .001. BL, baseline;
CES-D, Center for Epidemiologic Studies-Depression scale; FU, follow-up; MAPs, mindful awareness practices;
SE, survivorship education; WLC, wait-list control.
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DISCUSSION

This phase III, multi-institution trial examined the efficacy of
two 6-week, group-based behavioral interventions for
younger BCS with elevated depressive symptoms. Both
interventions had good adherence, with more than 70% of
participants attending at least half of the classes. Both were

also effective in reducing depressive symptoms, the pri-
mary trial outcome, supporting their utility in this vulnerable
population.

The MAPs intervention led to significant declines in de-
pressive symptoms at postintervention that were main-
tained over the follow-up, with rates of clinically significant
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depressive symptoms falling from 52% at BL to 30% at 3 and
6 months postintervention, respectively. The MAPs program
also had beneficial effects on fatigue, insomnia, and vaso-
motor symptoms that persisted over the follow-up, with small
to medium effect sizes. Although earlier studies have
documented beneficial effects of mindfulness in BCS,11-15

this has not been demonstrated in younger BCS in a well-
powered trial. In addition, the durability of these effects based
on previous reports is unclear, either because longer-term
(. 2 month) follow-ups were not conducted12,15 or because
improvements dissipated over time.16 The persistence of
effects observed in the current trial may be related to the
booster sessions, which were designed specifically to support
women in maintaining their practice, and to the ability of
these young women to implement the techniques they
learned. Of note, these techniques included approaches for
dealing with negative thoughts as well as physical sensations,
which may account for the scope of symptoms influenced by
MAPs. MAPs has also been shown to influence biologic
processes that are known to play a role in behavioral
symptoms in cancer populations (eg, inflammation).31

SE also led to significant reductions in depressive symp-
toms at postintervention that persisted at 3 months and
became marginally significant at 6 months. However, there
was minimal evidence for SE effects on fatigue, insomnia,
or vasomotor symptoms. Education interventions have
shown beneficial effects on depressive symptoms and other
behavioral symptoms (including fatigue) in patients with
cancer and survivors in previous trials,18,19,32 although only

a few of these studies enrolled patients with elevated
symptoms. The results suggest that supportive psycho-
education may be useful for general depressive symptoms
but that more targeted approaches may be required to
improve specific symptoms, particularly if they have per-
sisted beyond the acute phase of diagnosis and
treatment.33,34 Indeed, participants in the SE groups indi-
cated that the information might have been more useful to
them if presented earlier in the cancer trajectory, during or
in the immediate aftermath of treatment.

Limitations of this trial include the unblinded nature of the
random assignment allocation, which is not feasible with a
behavioral intervention. In addition, the conduct at com-
prehensive cancer centers rather than community centers,
and associated lack of substantial diversity in study par-
ticipants, limits the generalizability of the results.

Women diagnosed with breast cancer before 50 years of
age are at increased risk for psychologic and behavioral
problems that may not be adequately addressed even in
highly resourced cancer centers. Here, we show that two
interventions specifically designed for younger survivors are
effective in reducing depressive symptoms and, in the case
of mindfulness, also improve related symptoms that pose
serious threats to women’s health and well-being after
cancer. These standardized programs have the potential for
wide dissemination over virtual platforms, with significant
potential benefit for quality of life and overall survivorship in
this high-risk group.
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APPENDIX 1

Criteria for Selection of Mindfulness Instructors:

1. Completion of teacher training related to mindfulness (eg,
mindfulness-based stress reduction [MBSR] teacher training).

2. Mindfulness teaching experience over a reasonable period (5
years or more), such as teaching MBSR courses or equivalent.

3. Personal experience with multiday silent retreats.

Analyses to Evaluate Potential Bias in Missingness at the

3-Month Follow-up:

The 3-month follow-up was missed by 16, 17, and 16 patients on
mindful awareness practices, survivorship education, and wait-list
control (WLC), respectively. We conducted additional analyses to de-
termine whether women who completed the postintervention assess-
ment but missed the 3-month follow-up differed from those who
completed both the postintervention assessment and 3-month follow-up.
The results showed no significant differences in postintervention Center
for Epidemiologic Studies-Depression Scale (CES-D) scores between
participants who did versus who did not complete the 3-month follow-up
in mindful awareness practices or survivorship education (both P. .5).
There was a marginally significant difference in postintervention CES-D
scores between participants who did versus who did not complete the

3-month follow-up in WLC (mean CES-D 5 14.9 for those who did
complete the 3-month follow-up; mean CES-D 5 21.1 for those who
did not complete the 3-month follow-up; difference 5 6.2, P 5 .07).
This suggests that in WLC, there was more dropout at 3-month follow-
up among women with higher CES-D scores at postintervention. This
could have biased the change scores for WLC, which would have
made the interventions appear less effective.

Analyses Omitting Participants With Patient Health

Questionnaire—8 Screening Scores of 3 or 4:

As described in Methods, there was a change in participant entry
criteria from Patient Health Questionnaire—8 score of at least 5 to at
least 3. In total, there are only 16 participants (6.5%) with scores of 3 or
4. All 16 were in the fifth (final) cohort, which started at approximately
the same time for all sites. By site, there were nine at DF (9% of their
participants), two at JH (4% of their participants), and five at LA (5% of
their participants); thus, there was no substantial differences by site. As
a sensitivity analysis, we conducted the primary analysis omitting the
16 individuals with Patient Health Questionnaire—8 screening scores
of 3 or 4. There were only minor changes to estimates and the results
were similar to the main analysis.

TABLE A1. Means of Primary and Secondary Outcome Variables at All Study Time Points
Variable BL Postintervention 3-Month Follow-Up 6-Month Follow-Up

Sample sizes, No.

MAPs 85 77 64 66

SE 81 67 58 58

WLC 81 71 59 66

Primary outcome, mean (SD)

Depressive symptoms (CES-D)

MAPs 18.5 (10.1) 13.6 (8.9) 13.1 (10.4) 12.2 (8.8)

SE 17.9 (10.0) 14.0 (8.7) 14.3 (9.2) 13.2 (7.9)

WLC 16.5 (9.9) 16.0 (11.3) 16.7 (11.0) 13.9 (9.5)

Secondary outcomes, mean (SD)

Fatigue (FSI)

MAPs 4.5 (1.6) 3.7 (1.8) 3.8 (1.8) 3.4 (1.9)

SE 4.6 (1.8) 4.4 (2.0) 4.0 (1.9) 3.9 (1.8)

WLC 4.4 (1.7) 4.5 (2.0) 4.2 (1.9) 4.1 (1.9)

Insomnia (ISI)

MAPs 12.1 (5.8) 9.9 (5.8) 9.4 (6.2) 9.0 (5.4)

SE 12.4 (6.4) 11.4 (6.4) 10.4 (5.0) 9.9 (5.5)

WLC 11.2 (6.6) 10.6 (5.9) 11.3 (6.1) 10.3 (5.9)

Vasomotor symptoms

MAPs 1.5 (1.2) 1.1 (1.2) 1.1 (1.0) 0.9 (1.0)

SE 1.5 (1.3) 1.2 (1.1) 1.2 (1.0) 1.2 (1.1)

WLC 1.3 (1.3) 1.1 (1.2) 1.3 (1.2) 1.1 (1.1)

Abbreviations: BL, baseline; CES-D, Center for Epidemiologic Studies-Depression Scale; FSI, Fatigue Symptom Inventory; ISI, Insomnia Severity Index;
MAPs, mindful awareness practices; SD, standard deviation; SE, survivorship education; WLC, wait-list control.
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TABLE A2. Adjusted Means of Primary and Secondary Outcome Variables and Percentage With CES-D $ 16 at All Study Time Points
Variable BL Postintervention 3-Month Follow-Up 6-Month Follow-Up

Adjusted meansa (SE)

Primary outcome

Depressive symptoms (CES-D)

MAPs 18.4 (1.0) 13.6 (1.1) 13.4 (1.1) 12.9 (1.1)

SE 17.4 (1.1) 13.3 (1.1) 13.6 (1.2) 12.7 (1.2)

WLC 16.5 (1.1) 16.3 (1.1) 17.3 (1.2) 14.6 (1.1)

Secondary outcomes

Fatigue (FSI)

MAPs 4.5 (0.2) 3.7 (0.2) 3.8 (0.2) 3.5 (0.2)

SE 4.5 (0.2) 4.4 (0.2) 4.0 (0.2) 4.0 (0.2)

WLC 4.4 (0.2) 4.4 (0.2) 4.2 (0.2) 4.2 (0.2)

Insomnia (ISI)

MAPs 12.1 (0.6) 9.6 (0.7) 9.3 (0.7) 8.9 (0.7)

SE 12.3 (0.7) 11.0 (0.7) 10.2 (0.7) 9.9 (0.7)

WLC 11.1 (0.7) 10.7 (0.7) 11.5 (0.7) 10.3 (0.7)

Vasomotor symptoms

MAPs 1.5 (1.2) 1.1 (0.1) 1.1 (0.1) 0.9 (0.1)

SE 1.5 (1.3) 1.2 (0.1) 1.2 (0.1) 1.2 (0.1)

WLC 1.3 (1.3) 1.1 (0.1) 1.3 (0.1) 1.2 (0.1)

Depressive symptoms—% scoring at or above CES-D cutpoint of 16b

MAPs 53 32 (P 5 .021) 30 (P 5 .016) 30 (P 5 .648)

SE 48 39 (P 5 .248) 36 (P 5 .122) 38 (P 5 .554)

WLC 46 45 46 29

Abbreviations: BL, baseline; CES-D, Center for Epidemiologic Studies-Depression Scale; FSI, Fatigue Symptom Inventory; ISI, Insomnia Severity Index;
MAPs, mindful awareness practices; SE, survivorship education; WLC, wait-list control.

aMeans are adjusted for study site, race, and marital status.
bP values are from generalized linear model and are for test of difference in change over time from BL compared with WLC condition.
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