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Introduction
The percentage of overweight or obese breast cancer survivors is 

66% mirroring the general population.1–3 Excess weight at diagnosis 
is often compounded by weight gain post therapy, especially among 
individuals who received chemotherapy3,4 and exceeds the 3-5kg 
per decade gain observed in the general population.5 Additionally, 
the weight gained during treatment for breast cancer often results in 
increased body fat and loss of lean mass, or sarcopenia.6–8

Breast cancer survivors with excess weight are at increased risk 
of recurrence as well as disease specific and overall mortality.9–13 
The increased overall mortality among those with excess weight is 
a particular concern in women with early stage breast cancer who 
are likely cured of their breast cancer but may be at increased risk 
for chronic diseases, such as coronary heart disease. Because of the 
negative consequences associated with excess weight, the American 

Cancer Society has called for weight loss to be standard of care for 
overweight and obese breast cancer survivors.14 

Successful weight loss interventions emphasize behavior 
modification, energy restriction and increased physical activity.15,16 
Among the general population, as well as those with and at risk for 
diabetes, this approach results in 7-10% weight loss.17,18 Behaviorally 
based weight loss interventions for breast cancer survivors have 
resulted in weight losses ranging from 2.4%-13.9%.19–25 However, 
dissemination of behaviorally based weight loss interventions for 
cancer survivors will require distantly delivered options. Technologies 
such as the Internet can be used to foster the intense monitoring and 
interactions needed for weight loss and has been successful among 
the general population.26 However, an internet delivered intervention 
has not been tested with breast cancer survivors. Therefore, the aim 
of this study was to pilot test an Internet delivered behavioral weight 
loss (BWL) intervention among breast cancer survivors who did and 
did not receive chemotherapy. Primary outcomes were weight loss 
and anthropometric change. Secondary outcomes included change in 
energy balance parameters. We also explored difference in response 
to the intervention between women who did and did not receive 
chemotherapy.
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Abstract

Purpose: Excess weight is associated with negative outcomes among breast cancer 
survivors. Our primary objective was to pilot test the value of an internet delivered 
behavioral weight loss (BWL) intervention for breast cancer survivors.

Methods: Stage 0-III breast cancer survivors with excess weight who did (CHEMO) 
and did not receive chemotherapy (NO CHEMO) were recruited to participate. 
The 6month BWL intervention included behavior modification strategies, calorie 
reduction and an increase in moderate exercise. The primary outcome was change 
in anthropometrics. Secondary outcomes were change in food intake and physical 
activity.

Results: Fifty women were recruited (25 who received chemotherapy; 25 who did not 
receive chemotherapy) and 34 completed post testing. The results from both an intent-
to-treat analysis and analyzing including only subjects who completed the intervention 
identified that both the CHEMO and NO CHEMO groups lost significant weight. 
Participants in the CHEMO and NO CHEMO groups who completed the intervention 
lost 4.5% and 7.5% of baseline body weight respectively. The NO CHEMO group lost 
a significant percent of their baseline body fat while the CHEMO group did not. The 
intervention resulted in a significant fat free mass loss for the CHEMO group, while 
fat free mass was preserved in the NO CHEMO group. The calorie deficit for the NO 
CHEMO group was significant while the CHEMO group did not achieve a significant 
reduction in calories consumed. No exercise parameter changed in either group. 

Conclusion: Individuals with breast cancer experience significant weight loss with an 
internet delivered intervention. Women who received chemotherapy lost less weight, 
less body fat and more fat free mass than survivors who did not receive chemotherapy. 
Despite variable success between groups, an internet based BWL program results in 
weight loss in a breast cancer survivor population. 
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Methods
Design

The efficacy of a 6month, Internet-based, BWL intervention 
was tested with a two arm pre-post test study design. Breast cancer 
survivors who received (CHEMO) and did not receive chemotherapy 
(NO CHEMO) during their initial cancer therapy were recruited. Study 
measurements were obtained at baseline and 6months. The study 
was approved by the Institutional Review Board at the University of 
Vermont and informed consent was obtained from all participants. 
Power analysis suggested that 17 women per group would provide 
90% power to detect a within group weight loss of 6.95±18.2kg after 
six months, a tracking correlation of 0.90 and alpha of 0.05.27 A 20% 
attrition rate was assumed.

Study population

Potential participants included women with non-metastatic breast 
cancer completing initial oncologic therapy at least 6weeks prior to 
study initiation. Oncologic intervention included surgery±radiation 
and chemotherapy depending on the subject group. Eligible subjects 
were postmenopausal, age 65 or younger, had a BMI between 
26 and 50kg/m2 and access to a computer with internet service. 
Postmenopausal status was defined as last menstrual period at least 
12months prior to study enrollment. Women with medical conditions 
limiting food choice or ability to walk for exercise were excluded 
from participation. 

Weight loss intervention

The weight loss intervention was a 6month (24week), behavioral, 
weight loss program delivered on-line. Intervention components 
included calorie restriction, physical activity and behavioral 
modification.28,29 Self-monitoring skills are key weight loss behaviors 
and participants were instructed to record their dietary intake, 
minutes of physical activity and weight daily in an online journal. 
Other behavioral strategies included stimulus control, problem 
solving, social support and relapse prevention. A 60 minute, on-line 
synchronous group meeting was held once a week and was led by 
an interventionist with experience in promoting lifestyle change. 
Lessons could be accessed ahead of the group meeting. Other 
educational material was available on-line and could be accessed at 
any time. Participants were asked to reduce their energy intake by 
up to 1000kcal/day but not lower than 1200kcal/day. Individual goals 
were determined by multiplying baseline weight in pounds by 12 (an 
estimate of current calorie consumption) and subtracting 1000calories. 
This reduction is known to produce a weight loss of approximately 
1-2lbs/week.30,31 Moderate intensity aerobic exercise was increased 
gradually from 50minutes/week (250kcal) to a goal of 400minutes a 
week (2,000kcal).32,33 To achieve this goal, exercise was prescribed for 
at least 5days/week. Brisk walking was the primary mode of activity. 

Study measures

Weight and height were obtained on a calibrated digital scale 
(Scale-tronix) and a wall mounted Holtain stadiometer respectively. 
BMI was calculated as weight (kg)/height2 (m). Body composition, 
including total fat mass and fat free mass was assessed for the breast 
cancer participants using a dual energy X-ray absorptiometry using a 
Lunar Prodigy densitometer (Lunar Co, Madison WI). 

Estimates of energy and fat intake were determined using three 
24-hour recalls collected at baseline and post intervention, using the 
NCI Automated self-administered 24hour recall (ASA24).34 ASA24 
uses computer technology to guide participants toward accurate 

assessment of portion size and food content. The list from which 
respondents select their food intakes was the USDA’s most current 
Food and Nutrient Database for Dietary Studies database. Activity-
related energy expenditure (AEE) and physical activity duration 
was measured using Body Media® Body Monitoring System 
accelerometer worn for 7days. AEE includes calories expended in 
activities of ≥3METS. Physical activity duration included the minutes 
of activity performed at ≥3METS. 

Compliance was assessed by attrition and adherence. Intervention 
attrition was the percent of individuals who discontinued the 
intervention after they joined the group. Adherence was determined 
by the number of on-line group meetings attended. Self-monitoring of 
food intake or “journaling” was tracked by the interventionist leading 
the group. A participant was considered to have participated in weekly 
self-monitoring if they “journaled” any food intake for the 7days prior 
to the weekly group meeting. A total of 24 group sessions and weekly 
journaling opportunities were available for each participant. 

Statistics 

Descriptive statistics for demographic and baseline variables were 
calculated. Results are presented as mean±SD or SEM depending on 
the variable. The variables were approximately normally distributed. 
Baseline differences between intervention groups and between 
completers and non-completers were assessed using t tests for 
continuous variables. The percent of participants achieving 7% weight 
loss, the goal of large weight loss interventions28,29 and 5% weight 
loss, the lower threshold of loss for physical health benefits,35,36 was 
determined.

A two-group repeated measures analysis of variance using linear 
mixed models, with chemotherapy/no chemotherapy as the between-
groups factor and time as the repeating factor was used. Any significant 
group by time interaction was followed by post hoc analyses to 
examine differences in treatment means at the post intervention time 
point. We adjusted for age and current endocrine therapy. Two sets of 
analysis were performed on primary measures: 

1) An intent to treat analysis including all participants with 
baseline data, with missing values imputed by carrying forward 
baseline values and 

2) A completers analysis that included only participants who 
completed baseline and post intervention testing. 

For secondary measures, analysis was performed only for 
individuals completing the intervention. An analysis of covariance 
(ANCOVA) was used to determine differences in percent of weight 
lost between the CHEMO/NO CHEMO groups. Exploratory analysis 
to identify between group differences was performed for those 
completing the intervention. All statistical analysis was performed 
using the SAS System for Windows, version 9.4.

Results
Fifty participants were recruited; baseline data was obtained on 

48 and 34 completed the intervention. Figure 1 represents the flow 
diagram for study participation. The average age for the breast 
cancer survivors receiving chemotherapy was younger than those 
who did not receive chemotherapy (Table 1). The marital status and 
education levels were similar between the two groups. All women 
were Caucasian. The average baseline BMI for both groups was 
similar. The mean interval from breast cancer diagnosis to study entry 
was 30.8±16months and 32.4±22.5months for the CHEMO and NO 
CHEMO group respectively (range 9-110months). As expected, the 
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CHEMO group included more participants with higher stage breast 
cancer. A greater proportion of those in the NO CHEMO group 
received endocrine therapy. 

Figure 1 Flow of participants.

Primary outcomes

Both intent to treat analysis and analysis of only those completing 
the intervention identified a significant weight loss and corresponding 
decrease in BMI within the CHEMO and NO CHEMO groups (Table 
2).The change in anthropometric measures was not significantly 
different between the two breast cancer groups (Table 3) but positive 
anthropometric change favored the NO CHEMO group for all 
measures. 

The NO CHEMO group also achieved a significant reduction in 
percent body fat while maintaining fat free mass using intent to treat 
approach and analysis of completers. However, the percent body fat 
lost using intent to treat analysis was not significant for the CHEMO 
group but they did lose a significant amount of fat free mass. The fat 
free mass of individuals in the NO CHEMO group was preserved. The 
proportion of individuals completing the intervention that achieved 
the goal of 7% weight loss was similar between the CHEMO and NO 
CHEMO groups at 37.5% and 38.9% respectively. However, a greater 
proportion of the NO CHEMO group completers lost at least 5% of 
baseline body weight. 

Table 1 Baseline characteristics of participants

CHEMO(n=25) NO CHEMO(n=23)

Age, years (mean±SD) 52.6±6.8 57.5±4.4

Education

HS grad/GED 1 (4%) 1 (4.4%)

Some College 6 (24%) 5 (21.7%)

College Graduate 8 (32%) 9 (39.1%)

Post Graduate 10 (40%) 8 (34.8%)

Work for Pay

Full-Time 15 (60%) 11 (52%)

Part-Time  5 (20%)  5 (24%)

Not Employed  5 (20%)  5 (25%)

Married 20 (80%) 16 (70%)

Baseline BMI (kg/m2) (mean±SD) 33.4±5.3 33.5±6.4 

Stage (n)

0 0 5 (22%)

I 7 (28%) 18 (78%)

II 11 (44%) 0

III 7 (28%) 0

Receipt of Endocrine Therapy (n) 18 (72%) 22 (96%)

Time from Diagnosis, Months (mean±SD ) 30.8±16.0 32.4±22.5

SD, standard deviation; GED, general equivalency diploma; BMI, body mass index
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Table 2 Anthropometric and weight loss change among participants controlled for age and endocrine therapy for breast cancer survivors

Completers Intent to treat

CHEMO NO CHEMO CHEMO NO CHEMO

N 16 18 25 23

Weight Loss, kg
4.7±1.2 6.0±1.2 3.0±0.9 4.7±1.0

p=0.0004 p<0.0001 p=0.002 p<0.0001

% Weight lost
4.5±1.6 7.5±1.5 2.9±1.2 5.8±1.2

p=0.009 p<0.0001 p=0.02 p<0.0001

% losing ≥ 7% 37.50% 38.90% 24.00% 30.40%

% losing ≥ 5% 50% 72.20% 32.00% 56.50%

BMI Loss, kg/m2

1.7±0.5 2.3±0.4 1.1±0.4 1.8±0.4

p=0.0005 p<0.0001 p=0.002 p<0.0001

Body Fat Loss, %
1.6±0.7 3.1±0.7 1.0±0.5 2.4±0.5

p=0.03 p<0.0001 p=0.06 p<0.0001

Fat Mass Loss, kg
3.5±1.0 5.1±1.0 2.2±0.8 3.9±0.8

p=0.002 p<0.0001 p=0.01 p<0.0001

Fat Free Mass Loss, kg
1.4±0.4 0.8±0.4 0.9±0.3 0.6±0.3

p=0.001 p=0.06 p=0.003 p=0.06

Data are given as means±SEM, standard error of the mean; BMI, body mass index

Table 3 Between groups comparisons for participants completing the intervention controlled for age and endocrine therapy

Variable CHEMO n = 16 NO CHEMO n=18 p Value

Weight Loss, kg 4.7±1.2 6.0±1.2 0.43

% Weight Lost 4.5±1.6 7.5±1.5 0.24

BMI Loss, kg/m2 1.7±0.5 2.3±0.4 0.38

% Body Fat Decline 1.6±0.7 3.1±0.7 0.11

Fat Mass Loss, kg 3.5±1.0 5.1±1.0 0.28

Fat Free Mass Loss, kg 1.4±0.4 0.8±0.4 0.25

Data are given as means±SEM, standard error of the mean; BMI, body mass index

Secondary Outcomes NO CHEMO participants completing the 
intervention experienced a statistically significant decrease in calorie 
intake while there was no decrease in calories for the CHEMO group 
(Table 4). There were no significant changes in AEE or moderate 

physical activity duration. The attrition rate of was 36% for the 
CHEMO group and 22% for the NO CHEMO group (Table 5). The 
NO CHEMO group had a higher attendance and more frequent 
journaling. 
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Table 4 Diet and exercise change from baseline to intervention completion 
for participants completing the intervention controlled for age and endocrine 
therapy

Variable CHEMO (n=16) NO CHEMO (n=18)

K cal Intake

 Baseline 2093±132 1901±139

 6month 1892±109 1610±144

 Change -103.3±110.4 -283.3

 p value 0.36 0.02

AEE, K cals/week

 Baseline 290±38 338±50

 6month 270±41 345±68

 Change -20 +7.4±75.3

 p value 0.25 0.62

Physical Activity Duration min/week

 Baseline 51±7 61±9

 6month 4±7 68±13

 Change -14.0±17.6 +9.4±16.3

 p value 0.43 0.57

Data are given as mean±SEM: Standard Error of the Mean, p values represents 
the differences in the change scores of baseline-6mo. AEE, active energy 
expenditure

Table 5 Compliance Parameters for participants completing the intervention

Variable CHEMO NO CHEMO

Attrition (n)  9 (36%) 5 (22%)

Attendance 10.5±8.0 (44%) 14.1±5.9 (58%)

Journaling  9.9±9.2 (41%) 12.9±9.1 (54%)

Data are given as means±SD: Standard Deviation

Discussion
The American Cancer Society encourages weight loss for 

overweight cancer survivors.14 Behavioral weight loss interventions 
that modify behavior, reduce calories and increase physical activity 
are the gold standard for the general population.15,16 However, in 
person group interventions are unrealistic for a population of cancer 
survivors that live distant from sites where interventions are delivered. 
Ours is the first intervention to document successful weight loss for 
breast cancer survivors provided an on-line BWL approach. Weight 
loss and BMI results were significant whether analysis used an intent-
to-complete approach or included only individuals completing the 
program. The intervention provided to the breast cancer survivors for 
this study has been successful in a general population from Arkansas 
and Vermont.27 The weight loss success of the breast cancer survivors 
who did not receive chemotherapy (6.0±1.2) was similar to the general 
population of post-menopausal women from Vermont (6.6±0.9) who 
received the same intervention.27

A goal of 7% of baseline weight loss has been used for large weight 
loss interventions28,29 and a 5% weight loss results in physiologic 
improvement.35,36 Overall, individuals completing the intervention 
who did not receive chemotherapy lost over 7% of their body weight, 
a percent of weight loss that mirrored that reported in the general 
population from Vermont (7.7%) receiving the same intervention.37 
However, those receiving chemotherapy lost less than 5% of their 
baseline weight. A similar percent of both breast cancer groups 
achieved the 7% goal, but a larger percent of the NO CHEMO group 
achieved 5% loss of baseline weight (72.2% vs. 50%). 

This is the first weight loss intervention to compare weight 
loss success breast cancer survivors who did and did not receive 
chemotherapy. Differences were identified in how the breast cancer 
groups responded to the intervention. In particular individuals who 
received chemotherapy were less successful. They lost 1.7kg less 
weight than the NO CHEMO group using intent to treat analysis. The 
percent weight loss and proportion losing at least 5% of baseline body 
weight was also less for the CHEMO group. The CHEMO group did not 
achieve a significant reduction in percent body fat but did experience 
a significant decline in fat free mass compared to their baseline. Prior 
research identifies that individuals who receive chemotherapy tend 
to gain weight and lose muscle mass.6–8 Translational studies are 
beginning to identify impacts of chemotherapy on skeletal muscle.37 
Perhaps chemotherapy creates muscle metabolism change that makes 
maintaining muscle mass more challenging. Despite within group 
differences in response to the intervention for the two group, the 
between group differences were not statistically significant. With 
less than 20 individuals in each group, the lack of significance in 
weight lost may be due to insufficient power. A larger study would 
be required to further explore whether cancer survivors who receive 
chemotherapy have greater difficulty with weight loss. 

Weight loss requires an energy balance deficit created by decreased 
caloric intake and increased energy expenditure. The NO CHEMO 
group achieved a significant decrease in caloric intake. The caloric 
deficit for women who received chemotherapy was not significant 
and may have contributed to less weight loss. AEE and time spent 
in moderate intensity physical activity did not change as a result of 
the intervention for either group. An on-line BWL intervention could 
be modified to emphasize the value of exercise by requiring greater 
exercise self-monitoring and interventionist feedback. Incorporating 
tracking devices such as those available commercially may also 
improve exercise compliance. 

The average attrition rate for intense weight loss interventions is 
37%38 and varies from 10-80%.39 The attrition rate for the breast cancer 
survivors in the current study was 36% for individuals receiving 
chemotherapy and 22% for those who did not, both somewhat higher 
than expected. We do not believe the on-line delivery contributed to 
attrition as no differences in attrition rates were identified in the only 
randomized comparison of in-person vs. on line behavioral weight 
loss interventions for a general population.27 The NO CHEMO group 
attended more group sessions and “journaled” more consistently 
than the CHEMO group, activities that likely contributed to their 
improved weight loss success. Perhaps individuals who receive 
chemotherapy have additional barriers to compliance and success 
with weight loss interventions. Receipt of chemotherapy has been 
associated with declines in executive function.40 Executive function 
skills are important for complying with the complex changes need 
to lose weight and may have contributed to difficulty completing the 
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multiple tasks of a BWL intervention. Exploration of contributors and 
barriers to compliance among cancer survivors receiving different 
types of oncologic interventions would be useful for designing future 
weight loss interventions. 

Strengths of our pilot intervention included the successful 
demonstration that breast cancer survivors can achieve weight loss 
with an internet delivered BWL intervention. Additionally, this is the 
first study to explore differences in efficacy of weight loss interventions 
provided to breast cancer survivors who received different oncologic 
interventions. The study was limited to postmenopausal breast cancer 
survivors. Research among breast cancer survivors identifies that 
onset of menopause predicts weight gain.41 In addition to the study not 
being powered to identify differences in breast cancer survivors who 
did and did not receive chemotherapy and the higher than expected 
attrition rate mentioned above, other limitations include the inherent 
difficulties in accurately measuring diet and exercise which are 
common to weight loss intervention studies. 

Conclusion
An internet delivered BWL intervention results in significant 

weight loss and would be an appropriate application for bringing 
weight loss interventions to larger numbers of breast cancer survivors. 
Individuals who did not receive chemotherapy appear to experience 
weight loss equivalent to women without cancer receiving the same 
intervention. An internet delivered BWL intervention appears to be 
less effective for breast cancer survivors receiving chemotherapy. 
The difference in response to weight loss between survivors receiving 
different oncologic interventions requires further study. Overall, 
calorie reduction is achieved with the BWL intervention; however, 
participants did not increase the time spent in moderate or vigorous 
physical activity. Future interventions should emphasize strategies to 
reach exercise goals. The variability in weight lost and the attrition 
rates between the two breast cancer groups suggests that a one size 
fits all approach is less effective than desired. Ideally, future weight 
loss interventions would focus on identifying predictors of attrition 
and successful weight loss in order to improve our ability to tailor 
interventions for breast cancer survivors and maximize weight loss 
success.
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