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A B S T R A C T

Purpose
Obesity is associated with poor outcomes in women with operable breast cancer. Lifestyle
interventions (LIs) that help women reduce their weight may improve outcomes.

Patients and Methods
We conducted a multicenter randomized trial comparing mail-based delivery of general health
information alone or combined with a 24-month standardized, telephone-based LI that included
diet (500 to 1,000 kcal per day deficit) and physical activity (150 to 200 minutes of moderate-
intensity physical activity per week) goals to achieve weight loss (up to 10%). Women receiving
adjuvant letrozole for T1-3N0-3M0 breast cancer with a body mass index (BMI) � 24 kg/m2 were
eligible. Weight was measured in the clinic, and self-report physical activity, quality-of-life (QOL),
and diet questionnaires were completed. The primary outcome was disease-free survival. Accrual
was terminated at 338 of 2,150 planned patients because of loss of funding.

Results
Mean weight loss was significantly (P � .001) greater in the LI arm versus the comparison arm
(4.3 v 0.6 kg or 5.3% v 0.7% at 6 months and 3.1 v 0.3 kg or 3.6% v 0.4% at 24 months) and
occurred consistently across strata (BMI 24 to � 30 v � 30 kg/m2; prior v no prior adjuvant
chemotherapy). Weight loss was greatest in those with higher baseline levels of moderate-
intensity physical activity or improvement in QOL. Hospitalization rates and medical events
were similar.

Conclusion
A telephone-based LI led to significant weight loss that was still evident at 24 months, without
adverse effects on QOL, hospitalizations, or medical events. Adequately powered randomized
trials with cancer end points are needed.

J Clin Oncol 32:2231-2239. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Obesity is a recognized adverse prognostic factor
in early-stage breast cancer. A recent meta-
analysis1 identified a 25% to 30% relative increase
in risk of breast cancer–specific and overall mor-
tality in obese versus nonobese patients with
breast cancer. This effect was present in pre- and
postmenopausal women, in those diagnosed be-
fore or after 1995, and in treatment-based and
observational studies. In a subsequent meta-
analysis,2 we found no evidence that prognostic
associations differed by hormone receptor status.
Although indirect factors (eg, late diagnosis, sub-
optimal treatment) may contribute to these asso-
ciations, the negative outcomes related to obesity

persisted in analyses adjusting for these and
other factors.3

Obesity is a complex physiologic state associ-
ated with insulin resistance, higher levels of circu-
lating insulin, an altered adipocytokine profile
(increased leptin, decreased adiponectin), and
generalized inflammation.4 Observational studies
provide evidence that insulin may mediate ad-
verse prognostic effects of obesity5-9; adipokines
or inflammatory factors and local inflammation
may also contribute.10-12 In postmenopausal
women, obesity is associated with higher circulat-
ing estradiol13 levels, which may contribute to
poor outcomes.

We developed the Lifestyle Intervention in Ad-
juvant Treatment of Early Breast Cancer (LISA)
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Study to test a telephone-based weight loss intervention derived from
the Diabetes Prevention Program (DPP)14,15 in postmenopausal pa-
tients with breast cancer receiving letrozole. Our initial goal was to
examine the effect of the intervention on breast cancer outcomes.
Accrual was terminated early because of loss of funding; here we report
the effect of the intervention on weight and other intermediate (up to
24 months) outcomes.

PATIENTS AND METHODS

Study Design

A multicenter, randomized, controlled two-arm study was coordinated
by the Ontario Clinical Oncology Group. Patients were recruited from May
2007 to January 2010.

Patient Population

Postmenopausal women diagnosed with T1-3N0-3M0 breast cancer
during the previous 36 months who had received definitive surgery, were
currently receiving letrozole, and had a body mass index (BMI) � 24 to 40
kg/m2 were eligible. After June 2008, women with BMI more than 40 kg/m2

were included, and those with N3 disease were excluded. Chemotherapy (if
given) must have been completed � 4 weeks previously. Women with a life
expectancy of less than 5 years, self-reported inability to walk two or more
blocks, insulin requiring diabetes, medical comorbidity that precluded com-
pliance with the intervention, serious psychiatric disorders, recurrence of
breast cancer (locoregional or distant), or history of other invasive cancers
were ineligible. Participants’ oncologists provided written approval for partic-
ipation. Participants were required to be fluent in English or French; they were
recruited from 16 Canadian and four American centers. The protocol was
approved by the research ethics board of participating institutions, and pa-
tients signed written informed consent.

Identified
(N = 682)

Not approached*
Did not consent

Mail-based intervention
Received ILI

6 months
    Transferred care
    Off study resulting from brain metastases 
    Withdrew/requested by family 
    New disease†
    Missed study visit 
    Weight not recorded 

(n = 155)
(n = 1)
(n = 1)
(n = 1)
(n = 1)
(n = 5)
(n = 3)

12 months 
    Withdrew/requested by family 
    Missed study visit 
    Weight not recorded 

(n = 147)
(n = 6)
(n = 5)
(n = 5)

18 months
    Withdrew/requested by family
    New disease†
    Missed study visit
    Weight not recorded

(n = 144)
(n = 4)
(n = 3)
(n = 6)
(n = 2)

(n = 167)
(n = 1)

Received ILI
Never received call

6 months
    Withdrew/requested by family 
    Missed study visit 
    Weight not recorded 

(n = 161)
(n = 3)
(n = 2)
(n = 3)

12 months 
    Withdrew/requested by family
    Died
    Missed study visit
    Weight not recorded
    New disease†

(n = 142)
(n = 7)
(n = 1)
(n = 5)
(n = 9)
(n = 2)

18 months
    Withdrew/requested by family
    New disease†
    Lost to follow-up
    Missed study visit
    Weight not recorded

(n = 135)
(n = 4)
(n = 2)
(n = 1)
(n = 7)
(n = 7)

(n = 171)
(n = 2)

(n = 15)
(n = 121)

Met exclusion criteria
    On AI other than letrozole
    Known recurrence
    History of other malignancies
    Not fluent in English/French
    Inability to walk 2 blocks
    < 5 years’ life expectancy
    Insulin-requiring diabetes
    Digestive/absorptive problems
    Cardiovascular/respiratory/joint problems
    Psychiatric conditions

(n = 208)
(n = 95)
(n = 26)
(n = 20)
(n = 13)
(n = 12)
(n = 11)

(n = 5)
(n = 8)
(n = 8)

(n = 10)

Consented
(n = 546)

Randomly allocated
(n = 338)

Fig 1. Study flow diagram. The number of participants at each time point reflects those who had weight measured; patients with cancer events and those who
withdrew were permanently removed from the study, whereas those who missed a study visit or did not have weight recorded remained on study and were eligible
for weight measurement at the next time point. (*) Fifteen patients were not approached for the following reasons: body mass index out of range (n � 12), enrolled
onto another trial (n � 1), blank/unknown (n � 2). (†) Remained on study for follow-up, but excluded from secondary outcomes analysis. AI, aromatase inhibitor; ILI,
individualized lifestyle intervention.
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Randomization and Stratification

Randomization was stratified for BMI � 24 to � 30 kg/m2 versus more
than 30 kg/m2, prior adjuvant chemotherapy (yes/no), and delivery of the
intervention in English versus French. Random assignment was performed
centrally by the Ontario Clinical Oncology Group, and a computer-generated
block randomization scheme with blocks of various size was used.

Study Interventions

Mail-based education intervention. Both study arms received mailed
information on healthy living obtained from public sources (Canadian Cancer
Society, Health Canada, and similar organizations) at random assignment and
at 1 year. The content addressed healthy diets, physical activity, breast cancer,
compliance with therapy, osteoporosis, and other general medical issues.
Women also received a 2-year subscription to the Canadian Health Magazine,
vetted by the Canadian Medical Association.

Individualized lifestyle intervention to reduce weight. Women allocated
to the individual lifestyle intervention (LI) arm also participated in a 2-year
telephone-based intervention patterned on the DPP. Goals included 10%
weight loss (1 to 2 lbs per week) to a BMI not less than 21 kg/m2; calorie
reduction to attain a 500 to 1,000 kcal daily deficit, with initial recommended
daily intake of 1,250, 1,500, or 1,750 kcal and reduction in fat to approximately
20% of calories and increased intake of fruits, vegetables, and grains; a gradual
increase in moderate-intensity aerobic physical activity (walking for the
majority of participants) to 150 to 200 minutes per week; and behavioral
change–motivation, relapse prevention, reducing emotional distress, time
management, and overcoming barriers. The intervention was delivered cen-
trally in English or French by trained lifestyle coaches from a call center at the
University of Ottawa supervised by R.J.S. Nineteen telephone contacts were
scheduled during the intensive phase (weeks 0, 1, 2, 3, and 4), the consolidation
phase (every 2 weeks during months 2 to 3 and monthly during months 4 to 6),
and during the maintenance phase (every 2 months during months 7 to 12 and
every 3 months during months 13 to 24). Participants received a workbook
that provided detailed information regarding each call. Calls lasted 30 to 60
minutes and were scripted, semistructured, and standardized; they involved a
review of progress and problems since the previous call and setting of goals
(diet, activity, behavioral) to be addressed before the next call. Lifestyle coaches
individualized the intervention as necessary and highlighted problem solving
and motivation. Standardization involved standardized training and supervi-
sion, recruitment of a lead coach, scripting of telephone calls, and recording
and centralized review of at least 50% of phone calls.

Follow-Up

Patients were followed at clinical centers every 6 months for 2 years and
then annually. Clinical centers provided information on treatment, breast
cancer, and other cancer events, current weight, prespecified medical condi-
tions, and death. At clinic visits, women received study questionnaires and a
stamped, addressed envelope with instructions to complete the questionnaires
as soon as possible. Baseline questionnaires were completed before random
assignment; women who missed clinic appointments received their question-
naires by mail. A mailed reminder followed by a telephone reminder was sent
if questionnaires were not returned within 2 to 4 weeks.

Measurements

Height and weight were measured at baseline and weight was measured
at 6, 12, 18, and 24 months in indoor clothing without shoes at the clinical
center. Women completed the following at baseline, 6, 12, 18, and 24 months:
The Montreal Food Frequency Questionnaire,16 International Physical Activ-
ity Questionnaire,17 the European Organisation for Research and Treatment
of Cancer Quality of Life Questionnaire C30 (EORTC QLQ-C30; the two
overall health items only),18 Short Form-36 (SF-36)19 (aggregate Physical
Component Score [PCS] and Mental Component Score [MCS] were normal-
ized to the 1998 US population), Fatigue Symptom Inventory,20 and the Breast
Symptom Checklist.21

Outcome

The primary outcome was disease-free survival, defined as time from the
date of random assignment to local or distant recurrence, new primary breast
cancer, or death. Secondary outcomes included overall survival, distant

disease-free survival, weight, quality of life (QOL), and other medical end
points (diabetes, cardiovascular disease, hypertension, orthopedic events).

Statistical Analysis

When the study was initially designed, a sample size of 2,150 patients was
set to provide more than 80% power to detect a 4% difference in disease-free
survival, assuming the control group had an event rate of 15% at 5 years
(hazard ratio, 0.75) with a two-sided 5% type I error. In December 2009,
enrollment was terminated at 338 when the study funder (Novartis Canada)
withdrew support for additional patients. Enrolled women continue on the
study for long-term follow-up.

This report focuses on the intermediate (up to 24 months) efficacy of the
LI, evaluating the secondary outcomes of weight loss, physical activity, and
QOL. Effectiveness of the intervention on disease-free survival, overall sur-
vival, and other medical end points will be reported after longer follow-up.

Final data extraction occurred in February 2013; all patients had more
than 24 months of follow-up. Baseline characteristics were summarized by
using descriptive statistics within each intervention arm. Outcomes were as-
sessed as change from baseline, defined as the on-study measurement minus
the baseline measurement, and were reported by using descriptive statistics; a
negative value indicated a lower on-study outcome compared with baseline.
Repeated measures analyses using generalized estimating equations were used
to test whether the change in weight from baseline was different between arms
across on-study time points, adjusted for time period of assessment, baseline
weight, and stratum. Differences between interventions in weight, diet, and
QOL outcomes at particular time points and 95% CIs were calculated by using
the Satterthwaite approximation. Physical activity data were skewed; out-
comes were presented as medians and first quartile (Q1) and third quartile
(Q3). All tests were two-sided, and a P value � .05 was considered statistically
significant, with no P value adjustment for multiple testing. All tests were
performed on the basis of randomized allocation with no imputation for
missing data. In supportive analyses using imputation methods such as last-
observation-carried-forward and projection methods, results were similar
(not presented for brevity). Patients who experienced a cancer outcome were
removed from the study intervention and later analysis of intermediate efficacy
outcomes; they continue to be observed for overall survival.

RESULTS

One hundred sixty-seven women were randomly assigned to the mail-
based intervention and 171 to the LI. Two patients allocated to the LI
were ineligible and were removed from the study before receiving a
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Fig 2. Percent change in weight from baseline to each time point for each study
arm is represented with the median (solid horizontal line), interquartile range
(solid box), 1.5 times the interquartile range (extent of dotted line), and outliers
(circles).
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phone call; one was premenopausal and one had renal cell carcinoma
within the previous 5 years. One patient allocated to the mail-based
intervention incorrectly received the individualized LI (Fig 1). Six
patients in the mail-based intervention and seven in the LI arm did not
complete the 24-month intervention period because of a primary
outcome event (new disease, metastases, death); of the remaining
patients, 14 (8.7%) and 16 (9.9%), respectively, withdrew (including
patients who transferred care, those who were lost to follow-up, or
those with noncompliance). Month-24 weight measurements were
available from 264 (90.1%) of 293 participants still on the study.

Mean age was 60.4 versus 61.6 years, mean baseline BMI was 31.1
versus 31.4 kg/m2, and median time elapsed between diagnosis and
random assignment was 9.1 versus 9.4 months for mail-based versus
LI cohorts. The majority of women had T1 or T2 grade 1 or 2 N0
tumors (Table 1). All received letrozole at study entry; 13.8% (mail-
based) versus 8.5% (LI) had human epidermal growth factor receptor
2–positive breast cancer. Approximately one third of the patients
received mastectomy, 57% received adjuvant chemotherapy, and 78%
received radiation therapy.

Participation in the LI

One hundred sixty-four (95.9%) of the 171 women randomly
assigned to the LI received at least one phone call, and 2,636 total calls
were completed (81.1% of those specified by the protocol). One hun-
dred six women (62.0%) completed all 19 calls; the last call occurred a
mean of 26.4 months (range, 21.3 to 42.4 months) after random

Table 1. Baseline Characteristics of Patients

Characteristic

Mail-Based
Intervention

Individualized
Lifestyle

Intervention

No. % No. %

No. of patients randomly
assigned 167 171

Age, years
Mean 60.4 61.6
SD 7.8 6.7

Race/ethnicity
White 162 97.0 161 94.2
Asian 3 1.8 3 1.8
Black 0 0.0 4 2.3
Native American 0 0.0 1 0.6
Other 2 1.2 2 1.2

Height, cm
Mean 161.6 162.0
SD 6.3 6.4

Weight, kg
Mean 81.2 82.7
SD 14.5 15.3

Body mass index
Mean 31.1 31.4
SD 5.3 5.0
Median 30.4 30.7
Range 24.0-55.2 24.0-60.7

Smoking history
Current 15 9.0 9 5.3
Previous (� 6 months) 9 5.4 8 4.7
Previous (� 6 months) 60 35.9 72 42.1
Never 83 49.7 82 48.0

Marital status
Currently married 119 71.3 123 71.9
Single 12 7.2 18 10.5
Widowed 12 7.2 12 7.0
Divorced/separated 22 13.2 18 10.5
Not given 2 1.2 0 0.0

Tumor characteristics
Months from diagnosis

Median 9.1 9.4
IQR 6.4-15.6 5.5-15.3

T status
1 102 60.4 114 66.7
2 56 32.7 47 27.5
3 7 3.8 10 5.9
Missing/NA 2 3.1 0 0.0

N status
0 104 59.1 107 62.6
1 55 32.1 50 29.2
2 5 1.9 13 7.6
3� 2 1.3 1 0.6
Missing/NA 1 5.7 0 0.0

Overall grade
I 41 26.4 38 22.2
II 73 39.6 96 56.1
III 51 28.9 37 21.6
Missing/NA 2 5.0 0 0.0

(continued in next column)

Table 1. Baseline Characteristics of Patients (continued)

Characteristic

Mail-Based
Intervention

Individualized
Lifestyle

Intervention

No. % No. %

ER
Positive 166 99.4 167 97.7
Negative 1 0.6 4 2.3

PgR
Positive 145 87.4 144 84.2
Negative 21 12.7 27 15.8

Missing/NA 1 0.6 0 0.0
HER2

Positive 25 13.8 14 8.5
Negative 138 81.1 150 91.5
Missing/NA 4 5.0 7 6.6

Prior treatment
Irradiation therapy

Yes 125 74.9 139 81.3
Surgery type

Mastectomy 64 34.0 60 28.3
Lumpectomy 110 57.2 118 65.1
Axillary node
dissection 95 49.1 96 52.4
Sentinel node biopsy 112 58.5 108 57.2

Systemic
chemotherapy
Yes 98 58.7 96 56.1

Abbreviations: ER, estrogen receptor; HER2, human epidermal growth factor
receptor 2; IQR, interquartile range; NA, not available; PgR, progesterone
receptor; SD, standard deviation.

�Patients with N3 disease were allowed in initial protocol, amended June
2008, when 49 patients had been accrued.
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assignment. Women who dropped out were heavier at baseline than
completers; their weight loss to the time of dropout was similar to that
of completers.

Weight Change

Women in the LI arm had mean baseline weight of 82.7 kg;
mean changes at months 6, 12, 18, and 24 were �4.3, �4.5, �3.8,
and �3.1 kg, respectively. In contrast, the women in the mail-
based arm had mean baseline weight of 81.2 kg; mean changes at
months 6, 12, 18, and 24 were �0.6, �0.6, �0.8, and �0.3 kg,
respectively. Percentage weight loss is depicted in Figure 2. Women
in the LI arm had a statistically significant (P � .001) greater weight
loss, losing a mean of 3.7 kg (95% CI, 2.8 to 4.6 kg), 3.9 kg (95% CI,
2.6 to 5.1 kg), 3.0 kg (95% CI, 1.6 to 4.4 kg), and 2.8 kg (95% CI, 1.4
to 4.2 kg) more than those on the mail-based intervention at each
time point, respectively (Table 2).

Within each BMI and chemotherapy stratum, statistically sig-
nificantly greater weight loss was observed in the LI (v mail-based)

arm (all P � .001). Baseline BMI (P � .66), prior adjuvant chem-
otherapy (P � .58), age (P � .39), and time from diagnosis (P �
.89) were not prognostic for weight loss. Higher baseline physical
activity levels (total activity P � .006; moderate-intensity physical
activity level P � .006), higher SF-36 MCS (P � .027), and im-
proved EORTC QLQ-C30 QOL score (P � .016) were associated
with greater weight loss. No other factor was prognostic for weight
loss. In multivariable analyses, receipt of the LI (P � .001),
moderate-intensity baseline physical activity (P � .009), and im-
proved EORTC QOL (P � .035) were significantly associated with
greater weight loss.

Physical Activity

Patients in the LI arm increased their total activity level (walking
plus moderate-intensity or vigorous-intensity activity) by a median of
80 to 150 minutes per week compared with baseline; patients in the
mail-based arm increased their total activity level by 5 to 115 minutes
per week. The increased level of total activity in the LI arm was

Table 2. Absolute and Percent Weight Change From Baseline in Study Participants

Weight Change

Mail-Based Intervention Individualized Lifestyle Intervention

P�No.

Absolute (kg) %

No.

Absolute (kg) %

Mean SD Mean SD Mean SD Mean SD

Weight
Baseline 167 81.2 14.5 171 82.7 15.3
Change from baseline � .001

To month 6 155 �0.6 4.1 �0.7 4.9 161 �4.3 4.1 �5.3 4.9
To month 12 147 �0.6 5.7 �0.7 6.6 142 �4.5 5.4 �5.5 6.4
To month 18 144 �0.8 6.1 �1.0 7.0 135 �3.8 5.8 �4.6 6.9
To month 24 131 �0.3 5.3 �0.4 6.4 133 �3.1 6.2 �3.6 7.7

BMI 24 to � 30 kg/m2

Baseline 76 71.0 6.4 73 72.3 6.4
Change from baseline � .001

To month 6 73 �0.1 3.0 �0.2 4.2 71 �3.8 3.7 �5.2 5.0
To month 12 72 �0.0 3.5 �0.0 5.0 64 �3.6 4.6 �5.0 6.3
To month 18 70 �0.0 3.7 �0.1 5.1 58 �2.9 5.4 �4.0 7.4
To month 24 66 �0.4 4.6 �0.6 6.3 60 �1.5 6.1 �2.0 8.6

BMI � 30 kg/m2

Baseline 91 89.7 13.8 98 90.4 15.4
Change from baseline � .001

To month 6 82 �1.1 4.9 �1.2 5.4 90 �4.8 4.4 �5.5 4.9
To month 12 75 �1.2 7.1 �1.4 7.8 78 �5.3 5.8 �5.9 6.5
To month 18 74 �1.5 7.7 �1.8 8.4 77 �4.4 6.0 �5.0 6.5
To month 24 65 �0.2 5.9 �0.3 6.7 73 �4.3 6.0 �5.0 6.6

No prior adjuvant chemotherapy
Baseline 71 82.3 14.1 75 82.2 12.1
Change from baseline � .001

To month 6 65 �0.6 3.4 �0.6 4.0 70 �4.5 4.0 �5.5 4.6
To month 12 60 �0.7 4.2 �0.8 5.1 61 �5.0 5.3 �6.0 6.1
To month 18 63 �0.6 4.2 �0.6 5.1 60 �4.5 5.3 �5.3 6.1
To month 24 60 �0.5 5.3 �0.5 6.3 59 �4.1 5.5 �4.7 6.2

Prior adjuvant chemotherapy
Baseline 96 80.3 14.7 96 83.0 17.4
Change from baseline � .001

To month 6 90 �0.6 4.7 �0.7 5.5 91 �4.2 4.2 �5.2 5.2
To month 12 87 �0.6 6.5 �0.7 7.5 81 �4.1 5.4 �5.1 6.6
To month 18 81 �0.9 7.3 �1.2 8.3 75 �3.2 6.1 �4.0 7.5
To month 24 71 �0.1 5.3 �0.3 6.6 74 �2.2 6.6 �2.7 8.6

Abbreviations: BMI, body mass index; SD, standard deviation.
�P values are adjusted for time period, stratum, and baseline weight and are identical if absolute weight loss or percentage weight loss is used.
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Table 3. Physical Activity and Diet Change From Baseline in Study Participants

Physical Activity and Diet Change

Mail-Based Intervention Individualized Lifestyle Intervention

P�No. % Median Q1 Q3 No. % Median Q1 Q3

Total activity, minutes
Baseline 166 215 80 480 171 270 140 600
Change from baseline .004

To month 6 143 5 �120 360 149 105 �105 460
To month 12 131 10 �165 300 129 150 �70 390
To month 18 124 115 �75 330 117 130 �145 330
To month 24 122 25 �180 340 121 80 �230 350

Vigorous-intensity physical activity, minutes
Baseline 166 0 0 40 171 0 0 60
Change from baseline .066

To month 6 143 0 0 40 149 0 0 120
To month 12 131 0 0 40 129 0 0 120
To month 18 124 0 0 68 117 0 0 60
To month 24 122 0 0 60 121 0 0 20

Moderate-intensity physical activity, minutes
Baseline 166 0 0 120 171 20 0 180
Change from baseline .002

To month 6 143 0 �60 120 149 0 �60 120
To month 12 131 0 �45 60 129 0 �40 165
To month 18 124 28 �30 120 117 20 �60 180
To month 24 122 0 �40 120 121 0 �30 120

Walking, minutes
Baseline 166 120 30 300 171 150 60 420
Change from baseline .008

To month 6 143 0 �120 90 149 15 �80 170
To month 12 131 0 �90 120 129 25 �105 165
To month 18 124 0 �60 140 117 30 �110 180
To month 24 122 0 �90 120 121 0 �140 180

Sitting, hours
Baseline 148 42 28 56 152 35 28 56
Change from baseline .017

To month 6 119 0 �14 7 125 �7 �14 0
To month 12 107 �7 �14 7 104 �7 �21 0
To month 18 104 �7 �21 0 93 0 �14 0
To month 24 100 �7 �14 7 101 �7 �14 0

Patients with � 150 minutes of moderate-intensity
or vigorous-intensity physical activity per week .041

Baseline 166 30.7 171 35.7
At month 6 144 41.7 151 58.3
At month 12 132 45.5 130 57.7
At month 18 125 53.6 117 58.1
At month 24 123 47.2 121 51.2

Diet
Energy, kcal .75

Baseline 158 1,973 1,548 2,468 161 1,831 1,452 2,285
Change to month 12 109 �131 �521 163 119 �193 �489 201

Protein, g .85
Baseline 158 77 61 93 161 78 61 97
Change to month 12 109 �2 �15 7 119 �1 �12 7

Total fat, g .008
Baseline 158 70 54 90 161 63 47 82
Change to month 12 109 �4 �19 7 119 �13 �31 3

Total carbohydrates, g .021
Baseline 158 250 209 325 161 246 192 315
Change to month 12 109 �15 �67 19 119 0 �63 49

Fiber, g .023
Baseline 158 28 21 36 161 27 20 34
Change to month 12 109 �1 �6 4 119 1 �5 8

(continued on following page)
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significantly (P � .004) greater than that in the mail-based arm. There
was a greater decrease in the number of hours sitting (P � .017) and
greater increase in the percentage who exceeded 150 minutes of
moderate-intensity or vigorous-intensity physical activity per week
(Table 3).

Diet

Baseline intake of energy, protein, total fat, carbohydrates, fiber,
fruits, vegetables, sugars, alcohol, or caffeine were similar between the
two arms (Table 3). Patients in the LI arm had significantly greater
decrease in total fat (P � .010), and patients in the mail-based arm had
significantly greater decrease in total carbohydrates (P � .035) and
fiber (P � .037), adjusted for baseline diet level and stratum.

QOL

Key overall QOL data are summarized in Table 4; detailed results
will be published separately. SF-36 PCSs were lower than population
norms at all time points. There was a more rapid improvement in the
LI arm versus the mail-based arm; the mean change in PCS in the LI
arm was significantly greater across time points (P� .005). MCSs were
close to population norms at all time points with little change over
time and no difference (P � .91) between arms. There was a greater
mean increase in the EORTC QLQ-C30 physical condition score
(P � .001) in women on the LI versus the mail-based arm.

Safety

The frequency of hospitalizations (22% for the LI arm v 29% for
the mail-based arm; P � .14) and medical events (77% for the LI arm
and 82% for the mail-based arm; P � .32) was similar in both arms.
Minor musculoskeletal (45% and 53%, respectively), GI (17% and
18%, respectively), or respiratory (11% and 16%, respectively) events
were most common. One nonbreast cancer–related death occurred in
each arm.

DISCUSSION

We observed significant weight loss in postmenopausal breast cancer
survivors receiving adjuvant letrozole who were randomly assigned to
a telephone-based weight loss intervention. Although there was a
slight regression of mean weight toward baseline at 24 months, weight

loss compared favorably to that in the in-person DPP intervention14,15

and was not influenced by age, baseline BMI, or receipt of adjuvant
chemotherapy. Participation in the intervention was high compared
with other shorter-term weight loss interventions in breast or other
cancer survivors (12-month participation rate, 52% to 87%; 16- to
24-week participation rate, 90% to 91%),22-25 reflecting acceptance of
a telephone-based weight loss intervention. Improvements in QOL
were seen in women on both study arms. The observation that weight
loss was greater in women with better baseline overall physical condi-
tion and QOL and in those who were more physically active may
reflect underlying physical limitations in postmenopausal women.
These physical limitations may have been due to musculoskeletal
symptoms that are common in women on aromatase inhibitors; if so,
greater weight loss might occur in women not receiving these agents.

Our results support the use of telephone-based delivery of weight
loss interventions in patients with breast cancer, and they suggest that
our approach will be generally effective in postmenopausal patients
receiving an aromatase inhibitor. Several prior studies have evaluated
the feasibility and effectiveness of weight loss interventions in breast
cancer survivors. Most involved a single institution, were focused on
in-person weight loss counseling programs, and evaluated short-term
weight loss,22-25 thus limiting their potential incorporation into large-
scale studies testing the impact of weight loss on longer-term out-
comes in early-stage breast cancer. One notable exception is the Reach
Out to Enhance Wellness (RENEW) study, which randomly assigned
641 breast, prostate, and colon cancer survivors to a remotely deliv-
ered LI (mail and telephone-based) or to a usual care control group
and demonstrated modest weight loss in the intervention group versus
controls (2.06 v 0.92 kg; P � .001).26 These results, in addition to our
own, suggest that remotely delivered LIs are efficacious and worthy of
further study in overweight and obese breast cancer survivors.

Our study has several strengths, including the randomized design
with centralized delivery of a standardized intervention and the use of
measured (rather than self-reported) weights at baseline and follow-
up. However, some limitations exist. First, enrollment was discontin-
ued early because of loss of funding. Although accrual started slowly, at
the time of stopping, centers were enrolling actively (approximately
0.75 patients per center per month). The failure to reach our initial
accrual goals constrains our ability to examine the intervention effect

Table 3. Physical Activity and Diet Change From Baseline in Study Participants (continued)

Physical Activity and Diet Change

Mail-Based Intervention Individualized Lifestyle Intervention

P�No. % Median Q1 Q3 No. % Median Q1 Q3

Fruits, g .085
Baseline 158 390 248 581 161 405 265 572
Change to month 12 109 �12 �134 82 119 2 �102 104

Vegetables, g .48
Baseline 158 459 294 581 161 397 294 615
Change to month 12 109 3 �64 84 119 36 �88 144

Alcohol, g .054
Baseline 158 2 0 7 161 1.7 0 9
Change to month 12 109 0 �1 0.5 119 0 �1 0

Abbreviations: Q1, upper limit of first quartile; Q3, upper limit of third quartile; SD, standard deviation.
�P values are adjusted for time period, stratum, and baseline level of activity and/or diet and are based on logarithmic transformed values.
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on breast cancer outcomes. We continue to observe patients and plan
to report on these long-term outcomes after further follow-up.

Additional limitations include the need for caution in generaliz-
ing our results to premenopausal women, to postmenopausal women
not receiving aromatase inhibitors, or to non-white women. Although

88.2% of scheduled calls were delivered to intervention participants,
only 76% of enrolled participants completed the 24-month assess-
ment. Some losses were the result of recurrence or death (13 patients;
3.8%); 30 additional participants (8.9%) withdrew from the study
(roughly equal in both arms). Weight measurements were available at
24 months in 90.1% of the remaining participants.

Furthermore, the study used physical activity and dietary intake
measures that were better suited for cross-sectional measurement in
observational cohorts than for assessing within-person change in an
LI; missing data on these questionnaires also limit their usefulness.
These instruments were chosen because of their availability and vali-
dation in English and French. Over-reporting of activity on the Inter-
national Physical Activity Questionnaire has been previously
reported; this was reflected in the higher level of total activity reported
by our population than has been seen in other breast cancer cohorts.
Use of these questionnaires likely contributed to the lack of difference
in changes in physical activity and dietary intakes between the LI and
mail-based participants. Nonetheless, participants in the LI group
reported more physical activity at all time points, and weight loss was
significantly associated with reduced energy, fat, carbohydrate, and
protein intake, consistent with a beneficial effect of diet change on
weight loss.

In conclusion, we have shown that a lifestyle-based weight loss
intervention patterned on the DPP intervention can be safely deliv-
ered by telephone to postmenopausal patients with breast cancer who
are receiving aromatase inhibitors. It leads to a weight loss that is
comparable to that seen when the intervention was delivered face-to-
face to a population at high risk for diabetes. Furthermore, signifi-
cantly greater weight loss was still observed in the LI arm at the end of
the 24-month intervention. Our results, combined with the recogni-
tion that obesity is associated with poor breast cancer outcomes,
provide support for the conduct of a randomized trial using a
telephone-based weight loss intervention that is adequately powered
to detect clinically important effects on breast cancer outcomes.
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Table 4. Quality of Life Change From Baseline in Study Participants

Mail-Based
Intervention

Individualized
Lifestyle

Intervention

P�No. Mean SD No. Mean SD

SF-36 Physical Component
Scale†

Baseline 166 42.0 9.2 170 43.9 9.4
Change from baseline .005

To month 6 144 2.3 8.8 151 4.2 8.4
To month 12 132 2.9 9.1 131 4.4 9.6
To month 18 126 4.0 8.8 117 4.7 8.0
To month 24 124 4.4 9.3 120 4.1 9.8

SF-36 Mental Component
Scale†

Baseline 167 48.6 10.7 170 49.6 9.9
Change from baseline .91

To month 6 144 1.6 9.9 151 1.7 9.7
To month 12 132 2.4 8.7 131 0.7 8.7
To month 18 126 2.2 9.1 117 0.7 10.2
To month 24 124 1.1 10.7 120 1.4 10.1

EORTC QLQ-C30 Physical
Condition (past week)

Baseline
1 (very poor) 6 3.6 11 6.4
2 20 12.0 18 10.5
3 33 19.8 25 14.6
4 43 25.8 45 26.3
5 35 21.0 35 20.5
6 20 12.0 27 15.8
7 (excellent) 10 6.0 10 5.9

Change from baseline � .001
To month 6 0.42 1.44 0.91 1.52
To month 12 0.47 1.44 0.89 1.73
To month 18 0.71 1.49 1.03 1.57
To month 24 0.64 1.52 1.01 1.70

EORTC QLQ-C30 Quality of
Life Score (past week)

Baseline
1 (very poor) 2 1.2 6 3.5
2 8 4.8 6 3.5
3 30 18.0 27 15.9
4 27 16.2 29 17.1
5 41 24.6 38 22.4
6 42 25.2 38 22.4
7 (excellent) 17 10.2 26 15.3

Change from baseline .062
To month 6 0.44 1.63 0.58 1.58
To month 12 0.53 1.50 0.63 1.71
To month 18 0.71 1.45 0.83 1.57
To month 24 0.65 1.59 0.69 1.56

Abbreviations: EORTC QLQ-C30, European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire C30; SD, standard devia-
tion; SF-36, Short Form-36.

�P values are adjusted for time period, stratum, and baseline quality-of-
life score.

†Normalized to the 1998 US population.
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