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ABSTRACT
Objective: Obesity is related to the recurrence of breast cancer. In‐person groups or individual telephone counseling currently
comprise the behavioral weight loss (BWL) programs tested for cancer survivors. Group support via telehealth may be
convenient and provide support from fellow survivors, but feasibility, acceptability, and efficacy testing are needed.
Methods: A single‐arm, 6‐month BWL program was conducted for female breast cancer survivors with an ECOG performance
0 or 1, BMI > 25 kg/m2, and > 6 months from completion of adjuvant chemotherapy and/or radiation treatment. Participants
attended 22 video group sessions over 6 months, completing acceptability ratings, weight measurements, Patient Health
Questionnaire (PHQ‐9), City of Hope Breast Cancer Quality of Life Scale (QOL), and International Physical Activity Ques-
tionnaire. Changes in survey scores and weight (last‐observation carried forward) and differences in outcomes by patients' race
were computed with paired t‐tests, ANCOVAs and Chi‐square tests.
Results: Twenty‐one (5 Black, 15 White, 1 Asian American; Mean (SD) = 60.7 (11.6) years; BMI 33.1 (5.9) kg/m2) survivors
enrolled with 90% retention and 81.3% of sessions attended. Acceptability ratings were high (all > 4 on a five‐point scale). Mean
(SD) weight loss was 5.9% (5.2%), with 60% losing ≥ 5% of baseline weight; White participants lost 7.5% and Black participants
lost 1.9% (p = 0.04). Significant improvements were observed in mood (PHQ‐9; p = 0.01) and physical wellbeing QOL (p = 0.01).
Physical activity did not change.
Conclusion: This telehealth group BWL program was feasible and acceptable for breast cancer survivors, yielding a clinically
significant weight loss. Future studies should test this intervention in larger, more diverse samples.
Trail Registration: ClinicalTrials.gov identifier: NCT04855552, posted April 22, 2021
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1 | Introduction

Obesity and the metabolic consequences related to obesity have
long been linked to increased incidence of cancer and worse
cancer outcomes [1–7]. Obesity is an independent risk factor for
at least 19 types of cancer, including breast cancer, in post-
menopausal women [7]. Evidence indicates that weight gain
increases breast cancer risk by up to 40% in premenopausal and
postmenopausal women [7–9]. Specifically, in the Nurses'
Health Study, women who gained weight over their lifetimes,
particularly after menopause, had an increased risk of breast
cancer (45% increased risk if > 25 kg gained; 18% increased risk
if > 10 kg gained), suggesting a dose response between weight
and cancer risk [9].

Studies show that obesity is associated with worse overall and
cancer‐specific survival in breast cancer patients [3–6, 10]. One
meta‐analysis of 213,075 women and 41,477 deaths showed that
overweight increased the risk of total mortality and breast
cancer‐specific death by 41% and 35%, respectively [3]. Findings
from a systematic review of the literature demonstrated that
breast cancer survivors with obesity had a greater risk of
developing a new, second primary malignancy, and that obesity
increased the risk of malignancy in the contralateral breast by
37% [4, 11].

Conversely, intentional weight loss with lifestyle modification
reduces the incidence of breast cancer among premenopausal‐
and postmenopausal women [1, 11–16]. For example, in the
Iowa Women's Health Study, postmenopausal women who
intentionally lost ≥ 20 pounds (≥ 9 kg) through lifestyle modi-
fication reduced their risk of breast cancer by 21% [12]. How-
ever, results from a meta‐analysis indicated limited evidence
demonstrating that weight loss interventions positively impact
survival rates, mainly due to the low quality and general lack of
adequately powered long term follow‐up studies [17]. Based on
the literature, intentional weight loss may improve clinical
outcomes in breast cancer survivors by two related but likely
different mechanisms: (a) by reducing the incidence of new
breast cancer and, (b) possibly reducing the risk of cancer
recurrence; however, more trials are needed.

Research indicates that Black women who are breast cancer
survivors are more likely to have obesity and lower levels of
physical activity than women from other racial groups [18].
Furthermore, Black women gain more weight following breast
cancer treatment than White women, increasing their risk of
recurrence andmorbidity [19]. However, most behavioral weight
loss trials for breast cancer survivors have largely enrolled White
women (e.g., [20]), the results of which may not be generalizable
to other racial groups, or they include ahigher proportion of Black
women (e.g., 36%), but do not report how race may be related to
weight loss and associated outcomes (e.g., [21]).

Previous lifestyle modification interventions for breast cancer
survivors have largely been in person using either individual or
group intervention sessions [22, 23], or via individual telephone‐
based sessions [24–26]. Telehealth, the delivery of health care
through technology such as mobile phones or computers, may
be an effective and efficient means of delivering a behavioral
intervention to patients who otherwise cannot participate in in‐

person visits, thus overcoming structural barriers to care [27].
One previous pilot study tested a commercially available web‐
based program that included coaching as needed and discus-
sion boards for breast and testicular cancer survivors with a
participation rate of 42%, a retention rate of 59% and a weight
loss of 3.5% at 6 months [28]. One possible way to build on a
such a telehealth approach would be the use of a live, group
session format to deliver the intervention, which could foster
additional support for breast cancer survivors who have disease‐
specific challenges to weight loss and body image, such as
lymphedema or mastectomy, and may help improve outcomes
[29]. In person studies have shown that the social support
provided by the group format has been endorsed as valuable to
participants when evaluating these interventions [30], and a
recent systematic review favored group interventions over in-
dividual interventions for weight loss [31]. To test this concept, a
pilot single‐arm study (NCT04855552) was conducted to
examine the feasibility and acceptability of a weight loss group
program via telehealth for breast cancer survivors, with efforts
to include a racially diverse sample.

2 | Materials and Methods

2.1 | Participants

Using electronic medical record data, potentially eligible pa-
tients were identified who met the following criteria at the time
of study enrollment: diagnosis of breast cancer, aged 18 years or
older, Eastern Cooperative Oncology Group (ECOG) [32] per-
formance of 0 or 1, BMI of ≥ 25 kg/m2, completion of adjuvant
radio‐ and/or chemotherapy for breast cancer at least 6 months
prior to recruitment, and free of any other current cancer
diagnosis. These eligible patients were informed about the study
by their surgical provider, which included an initial question-
naire asking patients about their knowledge of a link between
breast cancer and obesity, as well as demographics, socio‐
economic status, ability to access the Internet, and whether
they had an interest in participating in a behavioral weight loss
intervention [33].

Exclusion criteria included: current use ofweight‐lossmedication
(over the counter or prescription), currently participating in a
behavioral weight loss program, self‐report of alcohol or sub-
stance abuse within the past 12 months, including at‐risk drink-
ing (current consumption of more than 14 alcoholic drinks per
week), history of anorexia nervosa or bulimia nervosa, inability to
provide informed consent, current pregnancy, non‐English
speaking, uncontrolled medical conditions, and steroid use or
use of other medications known to cause weight gain.

These patients completed informed consent with the study staff
and the initial survey. Those who indicated they would be open
to participating in a behavioral weight loss intervention were
contacted to screen and enroll them in the group telehealth
behavioral weight loss program. This study was conducted in
line with the principles of the Declaration of Helsinki. Approval
was granted by the Penn Medicine Institutional Review Board.

The GET WEL program was conducted in two cohorts. In the
first pilot group of participants (n = 12) only one Black
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participant enrolled. This unintended low reach and retention
rate for Black participants in the first pilot cohort prompted
recruitment of a second pilot cohort with explicit consideration
to overrecruit Black participants from our remaining pool of
eligible patients (as identified by electronic medical records),
resulting in recruiting 4 Black and 6 White participants in the
second cohort.

2.2 | Intervention

This Group‐basEd Telehealth behavioral WEight Loss (GET‐
WEL) program was a single‐armed and unblinded pilot and
feasibility study. Participants were recruited in two cohorts.
They attended weekly, teleconference group sessions via Zoom
either at 12:00 p.m. or 5:00 p.m. offered on the same day led by a
licensed clinical psychologist for 20 weeks, followed by sessions
every other week for 1 month. Participants had flexibility to
attend either noon or 5 p.m. session to improve attendance.

The 60‐min sessions were based on the Diabetes Prevention
Program [34] and were adapted previously for the endometrial
cancer population [35]; it was further adapted for breast cancer
survivors in the current trial by clinical psychologists (K.C.A.
and C.M.‐W.) in collaboration with a breast cancer surgeon (J.T.)
to include specific examples of challenges breast cancer survi-
vors may face (manual is available by request from the authors).
The content of the sessions addressed the domains commonly
associated with behavioral weight control, including nutrition,
physical activity, and lifestyle modification strategies, including
stimulus control, stress management, and cognitive restructur-
ing to improve adherence to the diet and activity plan. Modifi-
cations of this intervention for the breast cancer population
included providing facts about several topics that were often seen
as sources of confusion. These included links between higher
weight and cancer recurrence, discussion points about
consuming certain fruits and vegetables with phytochemicals
and antioxidants to protect against recurrence, information
about nutrition facts and myths regarding cancer, and facts
about the potential positive benefits of activity on health and
cancer outcomes. Group discussions also allowed for sharing of
resources for cancer‐specific resources for physical activity
through our health system as well as in the community.

Participants were encouraged to use MyFitnessPal.com to
monitor calorie intake and physical activity to share these logs
with their group leader for weekly feedback, and they were
provided digital scales (Etekcity) to monitor weight change to
share with study staff to enhance accountability and provide
opportunity for feedback. They were encouraged to start with at
least 10 min of moderate activity (e.g., brisk walking, swimming,
chair exercises), at least 5 days per week, and build up to at least
30 min per day (150 min per week) by week 6.

2.3 | Outcomes

The primary outcome, feasibility, was pre‐defined as a ratio of
enrolled/eligible patients of at least 50% who expressed interest
in the weight loss intervention on the initial questionnaire as

well as the proportion of sessions attended. Acceptability was
assessed with the Acceptability of Intervention (AIM) measure
pre‐ and post‐treatment that queried: approval, appeal, liking,
and degree that the program was welcomed by them on a 1–5
scale [36]. An exit interview also assessed the acceptability of
the program on a scale of 0 (not at all) to 10 (extremely).

Secondary endpoints included changes from baseline to the end
of treatment in weight, energy intake, quality of life, depressed
mood, and physical activity; each is described below. Weight
was measured on digital scales at participants' homes. Partici-
pants took a picture of the weight and sent it to the study staff
once per week. For participants who did not provide a weight at
the final group visit due to drop out (n = 2), the last reported
weight was carried forward for the final percent weight loss and
absolute weight change analyses. Energy intake was estimated
from entries in MyFitnessPal. Seven days of “complete” entries,
which were defined as entries that contained at least two meals,
totaling at least 1000 kcals for the day, within 2 weeks of
baseline and treatment end were averaged to yield the change in
energy intake.

Questionnaires included the City of Hope Quality of Life‐Breast
Cancer Patient (QOL‐BC) questionnaire containing 46 items
assessing four domains with a mean for each of 0–10, including
physical (8 items), psychological (22 items), social (9 items), and
spiritual (7 items) wellbeing [37]. The Patient Health Ques-
tionnaire (PHQ‐9) contains nine items, yielding a range of 0–27,
assessing the core criteria for major depressive disorder [38].
Physical activity was measured using the International Physical
Activity Questionnaire—Short Form (IPAQ) [39], which con-
tains seven items assessing activity over the past week, yielding
estimates of vigorous, moderate, and walking activity, as well as
sedentary time.

2.4 | Analyses

Descriptive statistics were completed to characterize the sample,
and paired t‐tests were used to compare changes in the primary
and secondary outcomes from baseline to 24 weeks. For weight
change, last observation carried forward was used for a more
conservative estimate of efficacy compared to a complete anal-
ysis. Analysis of Covariance tests were used to compare out-
comes between racial groups covarying for baseline weight, as
well as Chi‐square tests to compare the proportion reaching 5%
weight loss. Statistical Package for the Social Sciences (SPSS),
version 28.0.1.1, was used for all analyses.

3 | Results

Twenty‐one women (5 Black, 15 White, 1 Asian American) were
enrolled in two cohorts; cohort one ran from July 2021 through
January 2022, and cohort two ran from April 2022 through
October 2022. The participants had a mean (SD) age of 60.7
(11.6) years and a BMI of 33.1 (5.9) kg/m2 at the intervention
baseline. Two additional participants were enrolled but with-
drew from the study before attending any sessions, and one of
the 21 attended two sessions but dropped out without providing
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weight data and thus was not included in the analyses (all
White, mean age 68 years, see consort diagram, Figure 1).
Baseline characteristics of the participants are summarized in
Table 1.

3.1 | Feasibility

The ratio of enrolled (n = 23)/eligible (n = 42) participants was
55%. Retention was 90% of those who started intervention ses-
sions and provided weight data (n = 20), with 2 dropping out at
weeks 6 and 20 (one Black and one White participant),
respectively. Overall, 335 of 412 participant‐sessions (81.3%)
were attended, thus confirming study feasibility.

3.2 | Efficacy

Using last observation carried forward analysis, mean (SD)
percent weight loss 5.9% (5.2%) and for completers (n = 18) it
was 6.8% (4.4%). BMI and weight were also significantly reduced
across treatment by 2.20 (1.44) kg/m2 and 5.80 (3.98) kg,
respectively (see Table 2). Examining standards for evaluating
clinically meaningful weight losses [40], 60% of the sample
reached a 5% weight loss or greater, with 25% reaching a 10%
weight loss. Participants' use of MyFitnessPal varied, with 9
participants completing at least 7 full days of logging at both
baseline and treatment end, yielding a reduction of 245.03
(485.76) calories per day at 24 weeks. Changes in self‐reported
calorie intake were not significantly correlated with weight loss.

When examining racial differences in percent weight loss be-
tween the White and Black participants, Black participants lost
1.9% (6.6%) and White participants lost 7.5% (3.8%) (see

Table 3), which was significantly different between groups
(p = 0.037); weight (kg) and BMI changes were not significantly
different between these groups. Chi‐square analysis showed
significant differences between the proportion of Black and
White participants reaching a 5% or greater weight loss, at 20%
and 80%, respectively (Chi‐square (1, n = 19) = 4.92, p = 0.026).

3.3 | Mood and Quality of Life

Participants' mood significantly improved on the PHQ‐9 from
3.5 to 1.7 (p = 0.014), with both scores falling within the
“minimally depressed range.” On the QOL‐BC Scale, physical
well‐being improved significantly (p = 0.012), but psychological,
social, and spiritual well‐being did not change. On the IPAQ,
physical activity did not significantly change for vigorous,
moderate, or walking activity or time spent sitting (see Table 1).
There were no differences at baseline or in changes in these
variables by race.

3.4 | Acceptability

Questionnaires administered before and after the intervention
indicated that the format and delivery of the program remained
highly acceptable across domains (all ratings between 4 and 5
on a 5‐point scale) with increases in “approval” from 4.2 (0.75)
to 4.7 (0.49), p = 0.014, and “welcoming the program” from 4.5
(0.77) to 4.7 (0.51), p = 0.041. Exit interviews completed by 18 of
the 20 participants also revealed extremely satisfied ratings for
ease of connecting to the sessions, mean 8.3 (3.1), and accept-
ability of telehealth groups for weight loss, mean 9.6 (0.61), both
on a 10‐point scale. All participants indicated adequate privacy

FIGURE 1 | Consort diagram.
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TABLE 1 | Participant characteristics.

Overall
sample White Black Other p‐value

N 20 14 5 1

Age at enrollment (mean, SD) 59.8 (11.5) 62.0 (11.9) 55.8 (9.31) 47 0.32

Age at diagnosis (mean, SD) 54.7 (11.2) 56.6 (11.6) 51.8 (10.5) 44 0.47

Ethnicity

Non‐Hispanic 20 14 5 1 —

ECOG performance status

0 11 10 1 0 0.04

1 8 3 4 1

NA 1 1 0 0

Breast cancer stage

Pathologic tumor stage

pT0 7 3 3 1 0.61

pT1 9 7 2 0

pT2 2 2 0 0

pT3/T4 1 1 0 0

NA 1 1 0 0

Pathologic nodal stage

pN0 15 9 5 1 0.31

pN1 4 4 0 0

NA 1 1 0 0

Types of breast cancer surgery

Lumpectomy 8 7 1 0 0.29

Mastectomy 11 6 4 1

NA 1 0 0 0

Unilateral 5 3 1 1 0.38

Bilateral 6 3 3 0

Free Flap 6 3 3 0 0.16

Implant 2 2 0 0

Other 2 1 0 1

Lymph node surgery

None 2 1 1 0 0.81

SNB 15 10 4 1

AND 2 2 0 0

NA 1 1 0 0

Systemic therapy

Endocrine 7 5 2 0 0.74

Chemotherapy 7 5 2 0 0.73

Radiation therapy

Yes 8 8 0 0 0.04

No 11 5 5 1

NA 1 1 0 0
(Continues)
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to connect to the sessions and all but one endorsed having a
reliable and adequate internet connection.

4 | Discussion

This proof‐of‐concept telemedicine weight loss program was
feasible and acceptable in this group of participants with breast
cancer, yielding a clinically significant weight loss over
6 months in the majority of patients, along with improvements
in physical wellbeing and mood. The participation and retention
rates were higher than those noted previously by Lynch et al. at
6 months, as was the overall weight loss [28]. This group‐based
telehealth approach represents an intervention strategy that
overcomes travel and distance barriers and thus could be widely
disseminated and may provide stronger accountability and
support than a one‐on‐one or an Internet‐guided approach in
some patients.

Attendance at the sessions was high, which likely helped with
the strategy of offering two groups at different times on the
same day that participants could choose between. This study
was planned prior to the pandemic, but the women were
used to telemedicine sessions by the time the study was
executed, so technology access issues were minimal, with
only one of the 20 participants having trouble navigating the
system most weeks. This was addressed by having one staff
member help with tech and communication issues along with
the group leader who presented content and facilitated the
discussions.

However, the intervention showed less efficacy among our
Black participants as compared to our White participants, with
only 20% of Black participants losing a clinically significant
amount of weight. Other studies have shown this disparity in a
breast cancer population, with Sheng et al. [26] reporting that
20% of non‐White participants (who comprised 29% of the total
sample) as compared to 40% of White participants lost 5% or
more of their baseline weight. Agurs‐Collins and colleagues
propose that metabolic differences related to adipose tissue
distribution may play a role between Black and White women
and may impact their weight management, as well as their
cancer survivorship [41].

It also remains unclear to what extent social determinants of
health (SDOH), such as access to healthy foods and the built
environment, that might limit physical activity, or limited social
support for making healthy dietary changes may influence these
disparities in weight loss [30, 42]. For example, the Black
participant who withdrew at 6 weeks reported that she was
unable to participate due to caretaking demands. This feedback
suggested the need to identify and mitigate SDOH at the social/
community context level (e.g., identifying the participant's need
for support services for her family member so that she could
attend sessions). For other participants, resources could have
been helpful at the built environment level (e.g., access to
ability‐adjusted activities in facilities and safe neighborhoods,
access to reliable internet), and at the individual level to access
healthy foods to meet dietary intake goals [43, 44]. Thus,
building these support mechanisms going forward would be
promising avenues for increasing the intervention's efficacy.

TABLE 1 | (Continued)

Overall
sample White Black Other p‐value

Lymphedema

Yes 1 1 0 0 0.78

No 18 12 5 1

NA 1 1 0 0

Income

< $25,000 1 1 0 0 0.77

$50,000–$75,000 3 2 1 0

> $75,000 12 10 1 1

Unknown 4 1 3 0

Employment status

Employed 11 9 2 0 0.31

Retired 5 5 0 0

Unknown 4 0 3 1

Job or unpaid work outside home

Yes 12 10 2 0 0.16

No 4 3 0 1

Unknown 4 1 3 0

Average home distance in miles from hospital in miles estimated by zip
codes (mean, SD)

33.1 (38.9) 44.6 (42.2) 6.3 (7.3) 16.3 0.16
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Quality of life in the domain of physical wellbeing improved for
the total sample, with the other quality of life domains
improving minimally. Mood also improved significantly,
although at baseline, the group endorsed minimal depressive
symptoms and stayed within that range. These findings support
evidence from previous behavioral weight loss interventions in
this population [20, 45]. Physical activity levels were highly
variable, with several participants entering the study already at
or beyond the recommended minutes of activity, while others
were limited by lymphedema and other health issues that
impacted their ability to meet the activity goals. Suggestions for
less intensive forms of activity, such as chair exercises, were

discussed in these cases, but remained difficult for participants
to engage in on a regular basis.

The main limitation of this study is the single institution setting
and small sample size. Additionally, self‐reported weights
without in‐person validation, albeit with a photograph from the
scale, are also a limitation that brought about the safe‐
distancing recommendations. Future studies should expand
the sample size and include in‐person assessments of weights at
baseline and at intervention completion. Further, efforts to
improve recruitment techniques to include more Black breast
cancer survivors are also needed, as this group has the highest

TABLE 2 | Change in weight and psychosocial variables in mean (SD) over the course of treatment. Sample size is n = 20 except where noted for
individual measures.

Variable Baseline 6‐Months Paired t‐value p‐value
Weight (kg) 87.67 (17.95) 82.58 (18.27) 5.02 < 0.001

Body mass index (kg/m2) 33.10 (5.88) 31.17 (6.07) 5.25 < 0.001

Percent weight loss — 5.93 (5.17) — —

Percent weight loss (completers, n = 18) — 6.54 (4.39) — —

Number (%) reaching 5% weight loss — 12 (60%) — —

Number (%) reaching 10% weight loss — 5 (25%) — —

Depressive symptoms (PHQ‐9) (n = 17) 3.47 (2.38) 1.65 (2.00) 2.75 0.014

Quality of life—Breast cancer (n = 17)

Physical wellbeing 5.37 (2.02) 6.48 (1.84) 2.85 0.012

Psychological wellbeing 6.25 (1.61) 6.65 (1.39) 1.63 0.122

Social wellbeing 6.04 (1.85) 6.44 (1.61) 1.48 0.157

Spiritual wellbeing 6.42 (2.23) 6.58 (2.28) 0.75 0.467

Physical activity (IPAQ)

Vigorous (min/week) (n = 18) 132.22 (291.88) 121.39 (212.84) 0.21 0.833

Moderately vigorous (min/week) (n = 17) 150.00 (234.97) 190.88 (260.58) 0.90 0.383

Walking (min/week) (n = 17) 635.29 (820.18) 609.41 (667.17) 0.11 0.913

Sitting (min/week) (n = 14) 475.71 (230.54) 395.00 (218.52) 1.61 0.132

Acceptability (n = 17)

Approve of program 4.24 (0.75) 4.65 (0.49) 2.75 0.014

Program is appealing 4.41 (0.62) 4.59 (0.51) 1.38 0.188

Liked program 4.29 (0.77) 4.59 (0.51) 2.06 0.056

Program is welcomed 4.47 (0.62) 4.71 (0.47) 2.22 0.41
Note:Weight variables at 6 months use last observation carried forward except where noted as completers analysis. Quality of Life scores range of 0–10. PHQ‐9 is Patient
Health Questionnaire, nine‐item, score range 0–27. IPAQ is International Physical Activity Questionnaire. Acceptability scores range from 1 to 5.

TABLE 3 | Comparison of weight change by racial identity groups, controlling for baseline weight.

Variable Baseline Change at 6‐month
F‐value
df (1,16) p‐value

Partial eta
squaredLOCF

Black
(n = 5)

White
(n = 14)

Black
(n = 5)

White
(n = 14)

Weight (kg) 96.11 (17.49) 84.49 (18.39) −2.23 (6.60) −6.37 (3.27) 3.99 0.063 0.20

BMI (kg/m2) 35.06 (6.41) 32.93 (6.39) 0.82 (2.35) 2.43 (1.16) 4.48 0.050 0.22

Percent weight loss — — 1.87 (6.63) 7.48 (3.80) 5.18 0.037 0.25
Note: ANCOVA, controlling for baseline weight, comparing change at 6 months between Black and White participants using last observation carried forward (LOCF),
with one White and one Black participant dropping out before study completion. Completers analysis showed a non‐significant difference in % weight loss between
groups with 3.9% loss for Black (n = 4) and 8.2% for White (n = 13) participants at F(1,14) = 4.39, p = 0.055.
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rates of obesity and poorest survivorship outcomes [46]. This
could involve efforts for community based participatory
research strategies, as well as providing elimination of barriers
to participation such as more resources for safe physical activity
and access to healthy foods.

In sum, this telehealth‐delivered group lifestyle intervention for
weight loss was feasible and produced a clinically meaningful
weight loss over 6 months. Future efforts should include larger
samples with more diversity and analysis of possible mecha-
nisms for differences in efficacy among racial groups.

Author Contributions

K.C.A., J.T., and R.S.K. contributed to the study conception and design.
The intervention was delivered by C.M.‐W. and K.C.A. Material prep-
aration and data collection were performed by K.C.A., C.M.‐W., A.R.,
and J.T. Analyses were performed by K.C.A., J.T., A.R., N.H., and M.G.
The first draft of the manuscript was written by K.C.A. and all authors
commented on previous versions of the manuscript. All authors read
and approved the final manuscript.

Acknowledgments

We thank all of our study participants for their time and investment in
this study. We also thank Alexa Mazur for her help in coordinating this
study and Julia Lewandowski for her contributions to formatting the
intervention materials and regulatory submissions.

Conflicts of Interest

Kelly C. Allison reports investigator‐initiated research funding from
Novo Nordisk. Carmen E. Guerra reports grant support from the Na-
tional Cancer Institute, the Breast Cancer Research Foundation, Gen-
entech, and the Lazarex Foundation; compensated advisory board
service for Guardant Health; and honoraria from the National
Comprehensive Cancer Network for work outside the submitted work.
The remaining authors declare no relevant financial or non‐financial
interests to disclose.

References

1. A. H. Eliassen, G. A. Colditz, B. Rosner, W. C. Willett, and S. E.
Hankinson, “Adult Weight Change and Risk of Postmenopausal Breast
Cancer,” JAMA 296, no. 2 (2006): 193–201, https://doi.org/10.1001/jama.
296.2.193.

2. M. L. Neuhouser, A. K. Aragaki, R. L. Prentice, et al., “Overweight,
Obesity, and Postmenopausal Invasive Breast Cancer Risk: A Secondary
Analysis of the Women's Health Initiative Randomized Clinical Trials,”
JAMA Oncology 1, no. 5 (2015): 611–621, https://doi.org/10.1001/
jamaoncol.2015.1546.

3. D. S. M. Chan, A. R. Vieira, D. Aune, et al., “Body Mass Index and
Survival in Women With Breast Cancer‐Systematic Literature Review
and Meta‐Analysis of 82 Follow‐Up Studies,” Annals of Oncology 25, no.
10 (2014): 1901–1914, https://doi.org/10.1093/annonc/mdu042.

4. R. Yung and J. A. Ligibel, “Obesity and Breast Cancer: Risk, Out-
comes, and Future Considerations,” Clinical Advances in Hematology
and Oncology 14 (2016): 790–797.

5. M. Protani, M. Coory, and J. Martin, “Effect of Obesity on Survival of
Women With Breast Cancer: Systematic Review and Meta‐Analysis,”
Breast Cancer Research and Treatment 123, no. 3 (2010): 627–635,
https://doi.org/10.1007/s10549‐010‐0990‐0.

6. S. Jiralerspong and P. J. Goodwin, “Obesity and Breast Cancer
Prognosis: Evidence, Challenges, and Opportunities,” Journal of Clinical

Oncology 34, no. 35 (2016): 4203–4216, https://doi.org/10.1200/JCO.
2016.68.4480.

7. C. B. Steele, C. C. Thomas, S. J. Henley, et al., “Vital Signs: Trends in
Incidence of Cancers Associated With Overweight and Obesity —
United States, 2005–2014,” Morbidity and Mortality Weekly Report 66,
no. 39 (2017): 1052–1058, https://doi.org/10.15585/mmwr.mm6639e1.

8. N. Keum, D. C. Greenwood, D. H. Lee, et al., “Adult Weight Gain and
Adiposity‐Related Cancers: A Dose‐Response Meta‐Analysis of Pro-
spective Observational Studies,” Journal of the National Cancer Institute
107, no. 2 (2015): djv088, https://doi.org/10.1093/jnci/djv088.

9. B. Rosner, A. H. Eliassen, A. T. Toriola, et al., “Weight and Weight
Changes in Early Adulthood and Later Breast Cancer Risk,” Interna-
tional Journal of Cancer 140, no. 9 (2017): 2003–2014, https://doi.org/10.
1002/ijc.30627.

10. A. McTiernan, “Behavioral Risk Factors in Breast Cancer: Can Risk
Be Modified?,” Oncologist 8, no. 4 (2003): 326–334, https://doi.org/10.
1634/theoncologist.8‐4‐326.

11. N. Druesne‐Pecollo, M. Touvier, E. Barrandon, et al., “Excess Body
Weight and Second Primary Cancer Risk After Breast Cancer: A Sys-
tematic Review and Meta‐Analysis of Prospective Studies,” Breast
Cancer Research and Treatment 135, no. 3 (2012): 647–654, https://doi.
org/10.1007/s10549‐012‐2187‐1.

12. E. D. Parker and A. R. Folsom, “Intentional Weight Loss and
Incidence of Obesity‐Related Cancers: The Iowa Women's Health
Study,” International Journal of Obesity and Related Metabolic Disorders
27, no. 12 (2003): 1447–1452, https://doi.org/10.1038/sj.ijo.0802437.

13. S. Birks, A. Peeters, K. Backholer, P. O'Brien, and W. Brown, “A
Systematic Review of the Impact of Weight Loss on Cancer Incidence
and Mortality,” Obesity Reviews 13, no. 10 (2012): 868–891, https://doi.
org/10.1111/j.1467‐789X.2012.01010.x.

14. A. Howell, A. S. Anderson, R. B. Clarke, et al., “Risk Determination
and Prevention of Breast Cancer,” Breast Cancer Research 16, no. 5
(2014): 446, https://doi.org/10.1186/s13058‐014‐0446‐2.

15. P. J. Hardefeldt, R. Penninkilampi, S. Edirimanne, and G. D. Eslick,
“Physical Activity and Weight Loss Reduce the Risk of Breast Cancer: A
Meta‐Analysis of 139 Prospective and Retrospective Studies,” Clinical
Breast Cancer 18, no. 4 (2018): e601–e612, https://doi.org/10.1016/j.clbc.
2017.10.010.

16. J. A. Ligibel, K. Basen‐Engquist, and J. W. Bea, “Weight Manage-
ment and Physical Activity for Breast Cancer Prevention and Control,”
American Society of Clinical Oncology Educational Book 39 (2019): e22–
e33, https://doi.org/10.1200/EDBK_237423.

17. H. Shaikh, P. Bradhurst, L. X. Ma, S. Y. C. Tan, S. J. Egger, and J. L.
Vardy, “Body Weight Management in Overweight and Obese Breast
Cancer Survivors,” Cochrane Database of Systematic Reviews 12, no. 12
(2020): CD012110, https://doi.org/10.1002/14651858.CD012110.pub2.

18. R. J. Paxton, K. L. Phillips, L. A. Jones, et al., “Associations Among
Physical Activity, Body Mass Index, and Health‐Related Quality of Life
by Race/Ethnicity in a Diverse Sample of Breast Cancer Survivors,”
Cancer 118, no. 16 (2012): 4024–4031, https://doi.org/10.1002/cncr.
27389.

19. C. L. Rock, S. W. Flatt, V. Newman, et al., “Factors Associated With
Weight Gain in Women After Diagnosis of Breast Cancer. Women's
Healthy Eating and Living Study Group,” Journal of the American Di-
etetic Association 99, no. 10 (1999): 1212–1221, https://doi.org/10.1016/
s0002‐8223(99)00298‐9.

20. J. C. Brown, R. L. Yung, A. Gobbie‐Hurder, et al., “Randomized
Trial of a Clinic‐Based Weight Loss Intervention in Cancer Survivors,”
Journal of Cancer Survivorship 12, no. 2 (2018): 186–195, https://doi.org/
10.1007/s11764‐017‐0657‐5.

21. D. Lin, K. M. Sturgeon, B. R. Gordon, et al., “WISER Survivor Trial:
Combined Effect of Exercise and Weight Loss Interventions on

8 of 9 Obesity Science & Practice, 2024

https://doi.org/10.1001/jama.296.2.193
https://doi.org/10.1001/jama.296.2.193
https://doi.org/10.1001/jamaoncol.2015.1546
https://doi.org/10.1001/jamaoncol.2015.1546
https://doi.org/10.1093/annonc/mdu042
https://doi.org/10.1007/s10549-010-0990-0
https://doi.org/10.1200/JCO.2016.68.4480
https://doi.org/10.1200/JCO.2016.68.4480
https://doi.org/10.15585/mmwr.mm6639e1
https://doi.org/10.1093/jnci/djv088
https://doi.org/10.1002/ijc.30627
https://doi.org/10.1002/ijc.30627
https://doi.org/10.1634/theoncologist.8-4-326
https://doi.org/10.1634/theoncologist.8-4-326
https://doi.org/10.1007/s10549-012-2187-1
https://doi.org/10.1007/s10549-012-2187-1
https://doi.org/10.1038/sj.ijo.0802437
https://doi.org/10.1111/j.1467-789X.2012.01010.x
https://doi.org/10.1111/j.1467-789X.2012.01010.x
https://doi.org/10.1186/s13058-014-0446-2
https://doi.org/10.1016/j.clbc.2017.10.010
https://doi.org/10.1016/j.clbc.2017.10.010
https://doi.org/10.1200/EDBK_237423
https://doi.org/10.1002/14651858.CD012110.pub2
https://doi.org/10.1002/cncr.27389
https://doi.org/10.1002/cncr.27389
https://doi.org/10.1016/s0002-8223(99)00298-9
https://doi.org/10.1016/s0002-8223(99)00298-9
https://doi.org/10.1007/s11764-017-0657-5
https://doi.org/10.1007/s11764-017-0657-5


Adiponectin and Leptin Levels in Breast Cancer Survivors With Over-
weight or Obesity,” Nutrients 15 (2023): 3453, https://doi.org/10.3390/
nu15153453.

22. R. M. Winkels, K. M. Sturgeon, M. J. Kallan, et al., “The Women in
Steady Exercise Research (WISER) Survivor Trial: The Innovative
Transdisciplinary Design of a Randomized Controlled Trial of Exercise
and Weight‐Loss Interventions Among Breast Cancer Survivors With
Lymphedema,” Contemporary Clinical Trials 61 (2017): 63–72, https://
doi.org/10.1016/j.cct.2017.07.017.

23. P. Gnagnarella, D. Dragà, S. Raja, et al., “Physical Activity and/or
Dietary Intervention in Overweight or Obese Breast Cancer Survivors:
Results of the InForma Randomized Trial,” Cancer Survivorship 18, no.
5 (2023): 1732–1746, https://doi.org/10.1007/s11764‐023‐01415‐z.

24. C. O. Terranova, E. A. H. Winkler, G. N. Healy, W. Demark‐
Wahnefried, E. G. Eakin, and M. M. Reeves, “Dietary and Physical
Activity Changes and Adherence to WCRF/AICR Cancer Prevention
Recommendations Following a Remotely Delivered Weight Loss Inter-
vention for Female Breast Cancer Survivors: The Living Well After
Breast Cancer Randomized Controlled Trial,” Journal of the Academy of
Nutrition and Dietetics 122, no. 9 (2022): 1644–1664.e7, https://doi.org/
10.1016/j.jand.2022.02.009.

25. J. A. Ligibel, W. T. Barry, C. Alfano, et al., “Randomized Phase III
Trial Evaluating the Role of Weight Loss in Adjuvant Treatment of
Overweight and Obese Women With Early Breast Cancer (Alliance
A011401): Study Design,” NPJ Breast Cancer 3, no. 1 (2017): 37, https://
doi.org/10.1038/s41523‐017‐0040‐8.

26. J. Y. Sheng, C. A. Santa‐Maria, A. L. Blackford, et al., “The Impact of
Weight Loss on Physical Function and Symptoms in Overweight or
Obese Breast Cancer Survivors: Results From POWER‐Remote,” Journal
of Cancer Survivorship 16, no. 3 (2022): 542–551, https://doi.org/10.1007/
s11764‐021‐01049‐z.

27. Centers for Disease Control and Prevention, Telehealth In-
terventions to Improve Chronic Disease (Atlanta, GA: US Dept of
Health and Human Services), accessed November 20, 2024, https://
www.cdc.gov/cardiovascular‐resources/php/data‐research/telehealth.
html.

28. S. M. Lynch, C. T. Stricker, J. C. Brown, et al., “Evaluation of a Web‐
Based Weight Loss Intervention in Overweight Cancer Survivors Aged
50 Years and Younger,” Obesity Science & Practice 3, no. 1 (2017): 83–94,
https://doi.org/10.1002/osp4.98.

29. A. Yoshikawa, M. L. Smith, S. Lee, S. D. Towne, and M. G. Ory,
“The Role of Improved Social Support for Healthy Eating in a Lifestyle
Intervention: Texercise Select,” Public Health Nutrition 24, no. 1 (2021):
146–156, https://doi.org/10.1017/s1368980020002700.

30. M. R. Stolley, L. K. Sharp, A. Oh, and L. Schiffer, “A Weight Loss
Intervention for African American Breast Cancer Survivors, 2006,”
Preventing Chronic Disease 6 (2009): A22.

31. S. Street and A. Avenell, “Are Individual or Group Interventions
More Effective for Long‐Term Weight Loss in Adults With Obesity? A
Systematic Review,” Clinical Obesity 12, no. 5 (2022): e12539, https://
doi.org/10.1111/cob.12539.

32. M. Oken, R. Creech, D. Tormey, et al., “Toxicity and Response
Criteria of the Eastern Cooperative Oncology Group,” American Journal
of Clinical Oncology 5, no. 6 (1982): 649–655, https://doi.org/10.1097/
00000421‐198212000‐00014.

33. L. Burkbauer, M. Goldbach, C. Huang, et al., “Awareness of Link
Between Obesity and Breast Cancer Risk Is Associated With Willingness
to Participate in Weight Loss Intervention,” Breast Cancer Research and
Treatment 194, no. 3 (2022): 541–550, https://doi.org/10.1007/s10549‐
022‐06546‐y.

34. The Diabetes Prevention Program Research Group, “The Diabetes
Prevention Program: Baseline Characteristics of the Randomized

Cohort. The Diabetes Prevention Program Research Group,” Diabetes
Care 23 (2000): 1619–1629, https://doi.org/10.2337/diacare.23.11.1619.

35. A. F. Haggerty, A. Hagemann, M. Barnett, et al., “A Randomized,
Controlled, Multicenter Study of Technology‐Based Weight Loss In-
terventions Among Endometrial Cancer Survivors,” Obesity 25 (2017):
S102–S108, https://doi.org/10.1002/oby.22021.

36. B. J. Weiner, C. C. Lewis, C. Stanick, et al., “Psychometric Assess-
ment of Three Newly Developed Implementation Outcome Measures,”
Implementation Science 12, no. 1 (2017): 108, https://doi.org/10.1186/
s13012‐017‐0635‐3.

37. B. R. Ferrell, K. H. Dow, and M. Grant, “Quality of Life Instrument‐
Breast Cancer Patient Version (QOL‐BC),” Measurement Instrument
Database for the Social Science (2012), www.midss.ie.

38. K. Kroenke, R. L. Spitzer, and J. B. Williams, “The PHQ‐9: Validity
of a Brief Depression Severity Measure,” Journal of General Internal
Medicine 16, no. 9 (2001): 606–613, https://doi.org/10.1046/j.1525‐1497.
2001.016009606.x.

39. C. L. Craig, A. L. Marshall, M. Sjöström, et al., “International
Physical Activity Questionnaire: 12‐Country Reliability and Validity,”
Medicine & Science in Sports & Exercise 35 (2003): 1381–1395, https://
doi.org/10.1249/01.MSS.0000078924.61453.FB.

40. S. B. Heymsfield and T. A. Wadden, “Mechanisms, Pathophysiology,
and Management of Obesity,” New England Journal of Medicine 376, no.
3 (2017): 254–266, https://doi.org/10.1056/NEJMra1514009.

41. T. Agurs‐Collins, S. A. Ross, and B. K. Dunn, “The Many Faces of
Obesity and its Influence on Breast Cancer Risk,” Front Oncology 9
(2019): 765, https://doi.org/10.3389/fonc.2019.00765.

42. J. Azétsop and T. R. Joy, “Access to Nutritious Food, Socioeconomic
Individualism and Public Health Ethics in the USA: A Common Good
Approach,” Philosophy, Ethics, and Humanities in Medicine 8, no. 1
(2013): 16, https://doi.org/10.1186/1747‐5341‐8‐16.

43. Z. Javed, J. Valero‐Elizondo, M. H. Maqsood, et al., “Social De-
terminants of Health and Obesity: Findings From a National Study of
US Adults,” Obesity 30, no. 2 (2022): 491–502, https://doi.org/10.1002/
oby.23336.

44. M. S. Williams, S. J. McKinney, and L. J. Cheskin, “Social and
Structural Determinants of Health and Social Injustices Contributing to
Obesity Disparities,” Current Obesity Reports 13, no. 3 (2024): 617–625,
https://doi.org/10.1007/s13679‐024‐00578‐9.

45. B. Lake, S. Damery, and K. Jolly, “Effectiveness of Weight Loss
Interventions in Breast Cancer Survivors: A Systematic Review of Re-
views,” BMJ Open 12, no. 10 (2022): e062288, https://doi.org/10.1136/
bmjopen‐2022‐062288.

46. K. D. Miller, L. Nogueira, T. Devasia, et al., “Cancer Treatment and
Survivorship Statistics, 2022,” CA: A Cancer Journal for Clinicians 72,
no. 5 (2022): 409–436, https://doi.org/10.3322/caac.21731.

9 of 9

https://doi.org/10.3390/nu15153453
https://doi.org/10.3390/nu15153453
https://doi.org/10.1016/j.cct.2017.07.017
https://doi.org/10.1016/j.cct.2017.07.017
https://doi.org/10.1007/s11764-023-01415-z
https://doi.org/10.1016/j.jand.2022.02.009
https://doi.org/10.1016/j.jand.2022.02.009
https://doi.org/10.1038/s41523-017-0040-8
https://doi.org/10.1038/s41523-017-0040-8
https://doi.org/10.1007/s11764-021-01049-z
https://doi.org/10.1007/s11764-021-01049-z
https://www.cdc.gov/cardiovascular-resources/php/data-research/telehealth.html
https://www.cdc.gov/cardiovascular-resources/php/data-research/telehealth.html
https://www.cdc.gov/cardiovascular-resources/php/data-research/telehealth.html
https://doi.org/10.1002/osp4.98
https://doi.org/10.1017/s1368980020002700
https://doi.org/10.1111/cob.12539
https://doi.org/10.1111/cob.12539
https://doi.org/10.1097/00000421-198212000-00014
https://doi.org/10.1097/00000421-198212000-00014
https://doi.org/10.1007/s10549-022-06546-y
https://doi.org/10.1007/s10549-022-06546-y
https://doi.org/10.2337/diacare.23.11.1619
https://doi.org/10.1002/oby.22021
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1186/s13012-017-0635-3
http://www.midss.ie
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1056/NEJMra1514009
https://doi.org/10.3389/fonc.2019.00765
https://doi.org/10.1186/1747-5341-8-16
https://doi.org/10.1002/oby.23336
https://doi.org/10.1002/oby.23336
https://doi.org/10.1007/s13679-024-00578-9
https://doi.org/10.1136/bmjopen-2022-062288
https://doi.org/10.1136/bmjopen-2022-062288
https://doi.org/10.3322/caac.21731

	The Group‐basEd Telehealth behavioral WEight Loss Program Among Breast Cancer Survivors: A Pilot and Feasibility Study
	1 | Introduction
	2 | Materials and Methods
	2.1 | Participants
	2.2 | Intervention
	2.3 | Outcomes
	2.4 | Analyses

	3 | Results
	3.1 | Feasibility
	3.2 | Efficacy
	3.3 | Mood and Quality of Life
	3.4 | Acceptability

	4 | Discussion
	Author Contributions
	Acknowledgments
	Conflicts of Interest


