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Abstract
Objective: This multi-site randomized trial evaluates the quality of life (QOL) benefits of an imagery-
based group intervention titled ‘Envision the Rhythms of Life’(ERL).

Methods: Breast cancer survivors >6 weeks post-treatment were randomized to attend five weekly
4-h group sessions at a community center with therapist present (live delivery (LD), n= 48), therapist
streamed via telemedicine (telemedicine delivery (TD), n= 23), or to a waitlist control (WL) group
(n= 47). Weekly individual phone calls to encourage at-home practice began at session one and contin-
ued until the 3-month follow-up. Seven self-report measures of QOL were examined at baseline,
1-month and 3-month post-treatments including health-related and breast cancer-specific QOL,
fatigue, cognitive function, spirituality, distress, and sleep.

Results: The Bonferroni method was used to correct for multiple comparisons, and alpha was
adjusted to 0.01. Linear multilevel modeling analyses revealed less fatigue, cognitive dysfunction,
and sleep disturbance for LD and TD compared with WL across the follow-up (p’s< 0.01). Changes
in fatigue, cognitive dysfunction, sleep disturbance, and health-related and breast cancer-related
QOL were clinically significant. There were no differences between LD and TD.

Conclusions: Both the live and telemedicine delivered ERL intervention resulted in improvements
in multiple QOL domains for breast cancer survivors compared with WL. Further, there were no
significant differences between LD and TD, suggesting telemedicine delivered ERL intervention
may represent an effective and viable option for cancer survivors in remote areas.
Copyright © 2014 John Wiley & Sons, Ltd.

Introduction

Growing evidence suggests that psychosocial interventions
improve quality of life (QOL) in cancer survivors [1].
Among the efficacious approaches, interventions emphasiz-
ing guided imagery have been associated with improved
QOL, reduced treatment-related side effects, and improved
immune function in cancer survivors [2–4] although not
all studies have found this association [5]. A single arm
pretest/post-test study using the present imagery-based in-
tervention indicated that 30 post-treatment breast cancer
survivors living in rural Alaska experienced increased
post-treatment general and breast cancer-specific QOL,
improved spiritual well-being, and decreased distress [6].

Thus, a randomized controlled trial is the necessary next
step to determine whether such changes can be attributed
to the intervention rather than simply the passage of time.
Many cancer survivors face significant barriers to care

(e.g., living in remote locations, work schedule, family re-
sponsibilities, poor health, and psychological distress) that
can preclude them from participating in post-treatment
care requiring travel to distant medical facilities [7].
Telemedicine is one approach to improving survivor ac-
cess to care and has been demonstrated to be an effective
and accepted method of providing medical consultations,
managing post-treatment symptoms, and delivering psy-
chological counseling or mind–body interventions for
cancer survivors [8–10].
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In addition to the traditional telemedicine delivered in-
home via telephone or Internet, effective telecare is also
being provided to patients at community health centers.
For example, oncology patients unable to travel to a major
hospital reported reduced pain and depression symptoms
following telecare at community-based oncology clinics
[11]. Importantly, a direct comparison of face-to-face
versus videoconference-delivered cognitive intervention
for community dwelling older persons revealed no differ-
ences in cognitive improvement [12]. Thus, telemedicine
delivered at community centers may be a powerful avenue
to ensure that quality healthcare is available to patients un-
able to commute to major medical centers. Additionally,
group therapy at a community center led by a remote pro-
vider (via videoconferencing) can provide patients with
important non-specific social support inherent in group
therapy experiences and reduce the time required of pro-
viders. However, to the best of our knowledge, no pub-
lished studies have examined the effects of such an
intervention.
Despite its utility, telemedicine is estimated to be used

by only 4% of psychosocial cancer care providers [13].
Although some suggest that this discrepancy is due to a
lack of education about telemedicine modalities [13], only
23% of mental health providers at community-based out-
patient clinics indicated that they do not know enough
about telemedicine, whereas 79% believed that more
research is needed on the effectiveness of telemedicine
[14]. Thus, additional research on the potential effective-
ness of telemedicine for delivering psychosocial cancer
care is warranted.
The primary aim of the current study was to compare

the effects of an intervention entitled ‘Envision the
Rhythms of Life’ (ERL) delivered live or via telemedicine
compared with a waitlist control (WL) on QOL for breast
cancer survivors. Specifically, we hypothesized that par-
ticipants in the LD and TD groups would report improved
QOL across the follow-up compared with the participants
in the WL group. Additionally, although the present study
was not designed to test for equivalence, we hypothesized
that the LD and TD groups would not significantly differ
on any outcome.

Methods

Participants

Breast cancer survivors, at least 6 weeks after completing
their major cancer treatments, were recruited from 2008 to
2010. Eligibility included confirmed diagnosis of breast
cancer, 18 years of age or older, and with no major psychi-
atric illness. Participants were required to be visual and
hearing capable, able to read, write and speak English,
and demonstrate an orientation to person, place, and time.
Medical release forms were provided to allow all medical
records to be reviewed by the research nurse.

Procedure

Participants were recruited through newspaper ads, cancer
support group websites, public presentations, medical re-
ferral, posting of flyers, and via TV news and radio cover-
age. One live delivery (LD), (n = 25) and one telemedicine
delivery (TD) group (n = 23) were conducted in Anchor-
age, Alaska; and one LD group (n= 23) was conducted
in Seattle, Washington. Therapy groups consisting of up
to 25 participants are routinely conducted at these sites
to maximize limited staff and cost effectiveness. Although
the authors originally intended for a telemedicine group to
also be conducted in Seattle, unforeseen staffing limita-
tions prevented this group from taking place. Seattle was
chosen as the secondary location because it was the city
in the continental USA for which travel from the thera-
pists’ primary location (in Alaska) was most feasible.
After informed consent was obtained, participants were

randomized to one of the three groups: LD group sessions,
therapist present via audiovisual technology during group
sessions (TD), or WL. Assignment by adaptive randomiza-
tion (minimization) was balanced by age, gender, stage,
chemotherapy, surgery, radiation, and hormone use. Partic-
ipants in LD and TD had five 4-h weekly group sessions and
received brief (<10 min) weekly phone calls to encourage
at-home practice that began at the start of treatment and con-
tinued for 3-month post-treatment. All self-report question-
naires were completed in the presence of a research assistant
and were collected at baseline and 1-month and 3-month
post-treatment. The study was approved by the Alaska
Regional Hospital institutional review board.

ERL intervention

Live delivery and TD groups met in a community center,
with either the therapist present (LD) or a research assis-
tant present to set up the videoconferencing software
(TD). The videoconferencing software enabled the thera-
pist, who was not physically present, and participants to
view and interact with one another. Additionally, the ther-
apist was able to control the camera direction, enabling
her to interact with small groups and individuals during
the interactive portion of the sessions.
The intervention was delivered by the first and second

authors, a licensed professional counselor, and a family
medicine physician, respectively. The format followed a
manual developed by the first author, and was identical
for both delivery types. The first four sessions were sepa-
rated into three modules each comprised of 25 min of didac-
tic education followed by 25 min of interaction with fellow
group members (in triads) to discuss and practice the mate-
rial presented in the didactic portion (Supplement 1). During
the fifth session, each participant presented her long-term
plan for continuing to practice the activities taught during
the group, and the participants provided feedback and
suggestions to enrich each plan.
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The didactic portion of sessions provided education
on the mind–body connection and presented research
on the impact of mental imagery and the sensate experi-
ence (e.g., sounds, scent, taste, and touch) on physiologi-
cal processes (e.g., psychoneuroimmunology processes,
heart rate variability (HRV), temperature, and circadian
rhythms) [15–18]. The interactive portion of sessions
enabled participants to apply what they just learned and
receive feedback from their small group and the therapist,
who briefly visited with each triad during the interactive
group time. Briefly, throughout the intervention, partici-
pants identified maladaptive ‘passive imagery’ (e.g., auto-
matic thoughts focused on fear/loss of control), created
adaptive ‘active imagery’ (e.g., thoughts focused on
empowering, meaning–making themes), and practiced
‘targeted imagery’ (e.g., imagining healthy physiological
processes such as HRV, circadian rhythms, and immune
function). Participants were instructed to engage all five
senses during active and targeted imagery and to monitor
the effects of imagery on their own mind–body health.
For example, during the interactive portion of Session 3,
participants monitored the effects of targeted imagery on
their own HRV using an HRVmonitoring device (EmWave
PRO; HeartMath LCC; Boulder Creek, CA, USA).
Each week, participants received a 20–30 min guided

imagery compact disc related to that week’s topic. During
intervention delivery and for 3-month post-treatment,
participants were instructed to engage in daily formal
(using compact discs) and informal (using brief targeted
imagery when under stress) practice. Participants received
weekly phone calls from their group therapist (approxi-
mately 10 min) during intervention delivery and for 3-
month post-treatment. These phone calls were designed
to encouraged participants to engage in practice and trou-
bleshoot barriers to practice. All sessions were videotaped,
and 10% was randomly chosen for evaluation of ongoing
treatment fidelity. Participants who missed a session were en-
couraged to attend a one-on-one make-up session with the
group therapist, who presented the didactic lessons using the
same materials and format as were used in the group session.
Participants in the WL group were offered the ERL

intervention delivered with a therapist present after they
completed the 3-month follow-up.

Measures

General health-related QOL was measured using the Medi-
cal Outcomes Study 36-item short form survey (SF-36)
[19]. The Research and Development Health Corporation
scoring method was used (score range 0–100) to compute
physical component summary (PCS) and mental compo-
nent summary (MCS) scores, with higher scores
representing better QOL.
The 13-item breast cancer-specific subscale of the Func-

tional Assessment of Cancer Therapy-Breast (FACT-B)

[20] assessed breast cancer-specific QOL, using a 0–4
Likert scale with higher scores representing better QOL
(score range 0–52).
Fatigue was assessed using the 13-item FACIT-Fatigue

Scale (FACIT-F, version 4), on which participants rate
their tiredness during usual daily activities over the past
week using a 0–4 Likert scale (score range 0–52), with
higher scores indicating less fatigue. A score of <36 is
associated with clinically significant fatigue [21].
Perceived cognitive function was assessed with the

37-item FACT-Cog (version 2), which uses a 0–4 Likert
scale to assess perceived cognitive impairment (PCI), per-
ceived cognitive abilities (PCA), and impact of perceived
cognitive impairments on quality of life [24]. A total score
was calculated by adding the PCI and PCA subscales [22],
with higher scores indicating less perceived impairment
(score range 0–116).
Spiritual well-being was measured with the 23-item

Functional Assessment of Chronic Illness Therapy Spiritual
Well-Being Expanded Scale (FACIT-Sp-Ex; version 4),
which uses a 0–4 Likert scale to assess meaning, peace,
and faith, with higher scores indicating greater spiritual
well-being (score range 0–92) [23].
Psychological distress was assessed using the 18-item

Brief Symptom Inventory-Global Severity Index (BSI-GSI)
[24]. BSI-GSI scores have been standardized and are repre-
sented as T-scores in the present paper with higher scores
representing worse distress (score range 30–75).
Sleep disturbances were assessed using the nine-item

Pittsburgh Sleep Quality Index (PSQI), which assesses qual-
ity of sleep and sleep disturbances over a 1-month period
[25]. A total score is derived with a score of 5 or greater as-
sociated with being a ‘poor’ sleeper (score range 1–21) [25].
Demographic factors were included in the baseline ques-

tionnaires, and medical data were extracted from patients’
medical records. Tracking data were kept regarding class
attendance, completion of questionnaires, and attrition.

Data management and analysis

Data were scored and analyzed using SAS (version 9.2;
SAS, Cary, NC, USA). Descriptive statistics were com-
puted. The PROC MIXED procedure in SAS was used to
conduct linear multilevel modeling (LMM) analyses [26]
to estimate the effects of group, time, and the group × time
effects on each of the eight primary QOL outcomes
(SF-36 (PCS, MCS), FACIT scales (FACT-B, FACIT-F,
FACT-Cog, FACIT-Sp-Ex), BSI-GSI, and PSQI) covary-
ing for the respective QOL baseline measure, and covariates
determined a priori (age, months since diagnosis, stage, che-
motherapy, surgery, radiation, and hormone therapy). LMM
efficiently handles unbalanced designs and missing data
without excluding participants or imputing values [27].
The Bonferroni method was used to correct for the eight pri-
mary QOL outcome measures, taking into account the
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average correlation between outcome variables (mean
r= 0.27), and alpha was adjusted to 0.011 [28]. The t-test
was used for all post hoc group comparisons. Additionally,
exploratory analyses were conducted using χ2-tests to ex-
amine group differences in the proportion of participants
reporting clinically significant sleep disturbances (PSQI
5) [25] and fatigue (FACIT-F< 36) [21] at each time point.
A priori power analyses determined that with 45 patients per
each group in this study and a 15% dropout rate (i.e., with
38 evaluable participants per group), we would be able to
declare as statistically significant differences between two
groups that are at least 0.65 standard deviations assuming
a two-sided significance level of 0.05 and 80% power.
Preliminary analyses revealed no differences between

cities (Anchorage vs. Seattle) in demographic or medical
characteristics. Further, with the exception of baseline
FACIT-Sp-Ex, there were no baseline (demographic,
medical, or psychosocial) or follow-up differences be-
tween the Anchorage and Seattle LD groups (p’s> 0.3).
There was a trend for LD participants in Anchorage to re-
port higher baseline FACIT-Sp-Ex than those in Seattle
(p= 0.07). Thus, the LD groups were combined for all
analyses, and the city was entered as a covariate in analy-
ses examining FACIT-Sp-Ex.

Results

Sample characteristics

Among the 121 participants consented to the study, 118
(97.5%) were randomized and provided baseline data
(LD= 48, TD= 23, and WL= 47), 104 (LD=41, TD= 19,
and WL= 44) completed the intervention and 1-month

follow-up, and 102 (LD= 40, TD= 19, and WL=43)
completed the 3-month follow-up. Reasons for attrition
can be seen in the CONSORT diagram (Figure 1). There
were no significant group differences in loss to follow-
up. The demographic, medical, and baseline psychosocial
variables did not differ between participants who did and
did not drop out of the study by T2 or T3 follow-ups.
There were no group differences in demographic or med-
ical characteristics (Table 1) or in baseline psychosocial
measures (Table 2). Additionally, the average class size
did not differ between LD and TD.

Adherence

Five of the 48 participants randomized to LD withdrew
from the study prior to attending any classes; two partici-
pants attended some classes before dropping out because
of deaths in the family. Thirty-five of the remaining
41 LD participants attended all sessions as scheduled,
six missed one session but attended a make-up session,
and one missed the final session and did not perform a
make-up. One of the 23 participants randomized to TD
withdrew without attending any classes and three attended
some classes before dropping out because of personal rea-
sons. Eighteen of the remaining 19 TD participants
attended all sessions as scheduled and one participant
missed one session but received a make-up session.

QOL outcomes for live delivery versus telemedicine
delivery versus waitlist

Unadjusted group means and standard deviations at base-
line, 1-month and 3-month follow-ups and adjusted group

Figure 1. Consort diagram
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means collapsed across time can be seen in Table 2.
Using a Bonferroni correction for multiple QOL compar-
isons (alpha = 0.011), there was a significant effect of
group on FACIT-F, FACT-Cog, and PSQI (p’s ≤ 0.002).
A priori pairwise comparisons indicated that individuals
in LD and TD reported higher FACIT-F and FACT-
Cog and lower PSQI scores compared with individuals
in the WL group (p’s< 0.01). Using the adjusted alpha,
there was no group effect on PCS, MCS, FACT-B,
FACIT-Sp-Ex, or BSI-GSI, although means were in the
expected direction. Exploratory pairwise comparisons
following up on group effects that reached p ≤ 0.05 re-
vealed that women in LD and TD reported higher MCS
and FACIT-Sp-Ex and lower BSI-GSI scores compared
with women in the WL group (p’s< 0.05). Additionally,
pairwise comparisons revealed no differences between
LD and TD groups on any outcome measure.
There was an effect of time on FACT-B (p = 0.003),

with scores increasing over time. There was no effect of
time on any other outcome.

Although there were no group × time effects that
reached the adjusted alpha level of 0.011, there was a
group × time effect on BSI-GSI scores at the p< 0.05 level
(p = 0.032). Pairwise comparisons of groups at each
time point revealed that while neither TD nor LD differed
from WL at the 1-month follow-up (p’s> 0.3), both LD
(p = 0.011) and TD (p= 0.004) reported lower BSI-GSI
than WL at the 3-month follow-up, and TD and LD did
not differ from one another at either time point (p’s> 0.7).
No other group × time effects reached significance.
Exploratory χ2 analyses indicated no group differences

in the percentage of participants reporting clinically
significant sleep disturbances (PSQI ≥ 5) at baseline
(p = 0.77). However, significantly fewer individuals in
the LD and TD reported clinically significant sleep distur-
bance compared with the WL at the 1-month and 3-month
follow-ups (p’s< 0.01; Figure 2(a)). Similarly, groups did
not differ in the percentage of participants reporting clini-
cally significant fatigue (FACIT-F< 36) at baseline, but
fewer individuals in the LD and TD reported clinically

Table 1. Demographic and medical characteristics by study group.

Characteristic Live delivery n=48 Telemedicine delivery n= 23 Waitlist control n= 47

Mean age (SD) 55.44 (8.08) 55.57 (9.88) 55.28 (7.90)
Ethnicity N (%)

White 40 (83.33) 20 (86.96) 43 (91.49)
African American 0 (0) 0 (0) 1 (2.23)
Hispanic/Latino 0 (0) 1 (4.35) 0 (0)
American Indian/Alaska native 8 (16.67) 2 (8.70) 3 (6.38)

Marriage status N (%)
Married/cohabitating 30 (62.50) 17 (73.91) 26 (55.32)
Divorced/separated 13 (27.08) 4 (17.39) 13 (27.66)
Never married 5 (10.42) 2 (8.70) 5 (10.64)

Education N (%)
High school diploma 2 (4.17) 1 (4.35) 2 (4.26)
Some college 11 (22.92) 4 (17.39) 11 (23.40)
College degree 23 (47.92) 11 (47.83) 16 (34.04)
Graduate degree 11 (22.92) 7 (30.43) 18 (38.30)

City N (%)
Anchorage 25 (52.08) 23 (100) 24 (51.06)
Seattle 23 (47.92) 0 (0) 23 (48.94)

Months since diagnosis (SD) 50.48 (41.72) 62.65 (61.60) 45.53 (36.68)
Stage of disease N (%)

0 6 (13.33) 4 (19.05) 3 (7.32)
I 16 (35.56) 6 (28.57) 16 (39.02)
II 15 (33.33) 4 (19.05) 15 36.59)
III 7 (15.56) 6 (28.57) 5 (12.20)
IV 1 (2.22) 1 (4.76) 2 (4.88)

Surgery N (%)
Lumpectomy 15 (31.91) 12 (52.17) 19 (42.22)
Mastectomy only 26 (55.32) 11 (47.83) 23 (51.11)
Mastectomy with reconstruction 6 (12.77) 0 (0) 3 (6.67)

Chemotherapy N (%)
Yes 31 (64.58) 13 (56.52) 33 (70.21)

Radiation N (%)
Yes 34 (70.83) 17 (73.91) 36 (76.60)

Hormone therapy N (%)
Yes 31 (64.58) 13 (59.09) 27 (57.45)

SD, standard deviation.
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significant fatigue compared with the WL at 1-month and
3-month follow-ups (p’s< 0.05; Figure 2(b)).

Discussion

Our results are consistent with the other studies that have
shown beneficial effects of psychosocial interventions
for improving QOL in cancer survivors [1–3]. Although
SF-36 scores in the present study are slightly higher than

those reported by oncology patients receiving telecare
for pain and depression in rural community centers, pre-
treatment to post-treatment change in SF-36 scores was
similar [11]. Additionally, the current sample reported
baseline PSQI scores similar to women with breast cancer
enrolled in Mindfulness Based Stress Reduction but
showed greater improvement in PSQI scores following
the intervention [29]. Further, a review of exercise inter-
ventions for breast cancer survivors indicated baseline

Table 2. Unadjusted group means

Live delivery n= 48 Telemedicine delivery n= 23 Waitlist control n=47
Group effect Time effect Group× time effect

M SD M SD M SD p-value p-value p-value

SF-36 PCS 0.154 0.529 0.111
Baseline 47.20 8.60 46.54 8.48 45.24 10.23
1 month 48.81 9.84 48.64 9.05 43.49 11.34
3 months 50.54 8.49 46.95 8.04 45.44 10.24

Group LSM, SEa 48.32 0.91 49.93 1.36 46.81 0.91
SF-36 MCS 0.020 0.612 0.661

Baseline 42.45 10.50 43.45 8.03 42.41 10.04
1 month 48.51 8.72 49.25 7.97 46.50 10.40
3 months 49.80 8.04 50.84 7.58 43.29 12.75

Group LSM, SEa 48.77 1.24 49.40 1.86 44.30 1.25
FACT-B 0.076 0.003 0.208

Baseline 22.63 5.98 22.09 4.03 20.32 6.06
1 month 25.32 5.97 24.84 5.29 22.32 6.08
3 months 26.18 5.83 27.21 4.22 22.72 5.20

Group LSM, SEa 24.66 0.57 26.03 0.85 23.66 0.58
FACIT-F 0.002 0.084 0.321

Baseline 29.75 10.08 29.78 10.19 29.21 11.01
1 month 38.44 12.02 36.74 10.68 31.05 12.15
3 months 39.78 8.05 41.53 12.36 31.51 11.23

Group LSM, SEa 38.16 1.34 39.62 2.00 32.26 1.34
FACT-Cog 0.001 0.154 0.687

Baseline 47.48 20.01 50.30 21.13 50.66 18.54
1 month 64.20 19.46 65.42 16.69 51.41 18.93
3 months 64.85 21.15 68.79 15.22 54.23 18.86

Group LSM, SEa 63.75 2.18 67.69 3.24 54.48 2.17
FACIT-Sp-Exb 0.049 0.657 0.462

Baseline 67.68 13.70 68.87 14.81 67.64 14.22
1 month 75.73 14.44 74.42 11.49 68.64 14.44
3 months 74.10 14.21 75.74 12.24 69.54 16.12

Group LSM, SEa 74.60 1.36 76.08 2.24 70.61 1.37
BSI-GSI 0.051 0.120 0.032

Baseline 53.98 7.75 51.77 7.81 55.51 7.26
1 month 48.88 8.31 49.32 8.58 52.20 8.44
3 months 46.80 7.82 49.26 7.34 53.02 8.95

Group LSM, SEa 48.24 1.02 47.81 1.59 51.51 1.03
PSQI <0.001 0.346 0.303

Baseline 8.79 4.11 8.30 3.74 9.96 4.74
1 month 6.12 3.74 5.95 3.47 9.18 4.61
3 months 6.70 3.83 5.53 2.46 9.74 4.32

Group LSM, SEa 7.09 0.36 6.04 0.54 8.74 0.37

Higher SF-36 and FACIT subscales indicate better QOL. Higher BSI-GSI and PSQI indicate more distress and sleep disturbance, respectively. Group, time, and group × time p-values
are based on linear multilevel models (LMM) covarying for age, time since diagnoses, stage, and medical treatments (chemotherapy, surgery, radiation, hormone therapy), and base-
line level of the outcome variable.
aGroup least squared means (LSM) and standard errors (SE) are associated with the group effect (collapsed across time) in the LMMs described above.
bCity is entered as a covariate in the LLM predicting FACT-Sp-Ex.
M, mean; SD, standard deviation; SF-36, medical outcomes study 36-item short form survey; PCS, physical component summary; MCS, mental component summary; FACT-B,
Functional Assessment of Cancer Therapy-Breast; FACIT-F, Functional Assessment of Chronic Illness Therapy Fatigue Scale; FACT-Cog, Functional Assessment of Cancer Therapy-
Cognitive Function Scale; FACIT-Sp-Ex, Functional Assessment of Chronic Illness Therapy Spiritual Well-Being Expanded Scale; BSI-GSI, Brief Symptom Inventory-Global Severity Index;
PSQI, Pittsburgh Sleep Quality Index.

915Live and telemedicine intervention

Copyright © 2014 John Wiley & Sons, Ltd. Psycho-Oncology 24: 910–918 (2015)
DOI: 10.1002/pon



FACIT-F scores almost 10 points higher than the present
study; yet, end of intervention FACIT-F scores in the present
study are on par with those of exercise interventions [30].
To our knowledge, the present study represents the first

randomized trial of a telemedicine mind–body intervention
delivered to a group of cancer survivors. Although the study
was not powered to test equivalence, participating in the
telemedicine delivered intervention did not result in differ-
ent outcomes compared with the intervention delivered in
person. Further, using a conservative Bonferroni adjust-
ment, either form of the intervention resulted in significantly
better cognitive function, less fatigue, and less sleep distur-
bance compared with individuals in the WL group.
Although the intervention and control groups did not signif-
icantly differ on health-related or breast cancer-specific
QOL, distress, or spiritual well-being using the adjusted
alpha, means were in the expected directions.
The improvements in cognitive function, fatigue, sleep

disturbance, and mental health-related and breast cancer-
related QOL were considered clinically significant. The

intervention groups, but not the waitlist group, reported
a ≥10 points improvement in cognitive function and fa-
tigue from baseline to 3-month follow-up [31,32]. Addi-
tionally, there were clinically significant improvements
in sleep quality and fatigue in both interventions groups
and no changes in the WL group [21,25]. Further, al-
though group differences in mental health-related and
breast cancer-specific QOL did not reach statistical signif-
icance, means suggest that individuals in the intervention
groups, but not in the waitlist group, experienced a clini-
cally significant improvement in mental health-related
QOL (≥5 points increase in MCS) and in breast cancer-
related QOL (≥3 points increase in FACT-B subscale) at
the 3-month follow-up [36,34]. Thus, the ERL interven-
tion results in clinically significant improvements in many
facets of QOL.
There are some limitations to the current study. The

overall sample size was relatively small, and unforeseen
staffing limitations resulted in the telemedicine group
being smaller than expected. Thus, it is possible that the
present study was underpowered to detect differences
between telemedicine compared with live and waitlist
groups. However, post hoc power analyses suggested that
a sample size of >600 would be required to detect statis-
tically significant differences between the two intervention
groups on all outcomes aside from the PSQI. On the PSQI,
a sample size of 424 would be required to detect signifi-
cant intervention group differences, with the means in fa-
vor of the TD group [35]. Nonetheless, the relatively small
sample size, particularly for the TD group, necessitates
caution in interpreting these results and calls for validation
of these findings in a larger study. Adherence to at-home
practice was not documented, limiting our ability to exam-
ine a ‘dose effect’ of the intervention. Future studies could
document this by providing patients with practice logs or
devices (such as MP3 players) equipped to document
use of audio files, eliminating the bias inherent in self-
reported practice. The lack of an active control group with
which to compare the ERL program (versus just usual
care) limits the ability to know that the effects are directly
attributable to the specific content of the program versus
non-specific effects such as social support or attention.
Additionally, the present study did not specifically assess
social support, making it difficult to examine or control
for change in social support in the present analyses. In
light of this, a subsequent trial should include an attention
control group or other active program for comparison.
Future research is needed to test the long-term benefits
of participating in an imagery-based group intervention
after contact with therapists has concluded. Additionally,
although the present study provides support for the use
of telemedicine delivered at community centers in areas
that may not have access to mental healthcare providers,
future research is needed to examine home-based or
internet-based telemedicine interventions for survivors

Figure 2. Percentage of participants reporting clinically significant
sleep disturbance and fatigue. PSQI, Pittsburgh Sleep Quality Index;
FACIT-F, Functional Assessment of Chronic Illness Therapy Fatigue
Scale; ** denotes that WL differed from TD and LD p< 0.01; * de-
notes that WL differed from TD and LD p< 0.05
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unable to travel even to community centers. Further,
although the time commitment (five 4-h weekly sessions)
of the present intervention is similar to Mindfulness Based
Stress Reduction (eight 2.5-h weekly sessions plus a full
day retreat), future research altering the modules to fit
within the schedule of a workweek is warranted [36]. As
is the challenge of all mind–body interventions [37].
determining optimal length and essential components of
interventions is paramount to the dissemination of
evidence-based treatment. There was low minority repre-
sentation in the study and future research should examine
the efficacy of the ERL program for minority groups.
Finally, the present findings reflect subjective QOL out-
comes and do not include corroborating objective, biolog-
ical measures of QOL.
The ERL program represents a mind–body program that

comprehensively addresses many facets of QOL relevant
to breast cancer survivors, including general health-related
and cancer-related QOL, spiritual well-being, cognitive

function, fatigue, sleep disturbance, and distress. Further,
our results suggest that telemedicine is an effective and
viable method to deliver a group intervention aimed at
improving QOL in breast cancer survivors.
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