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Abstract

Purpose: Weight gain after a breast cancer diagnosis is associated with poor
cancer outcomes. Limited research describes patterns of weight change by race. The
goal of this study was to assess and compare the percent of weight change and change
in body mass index (BMI) after chemotherapy in Black and White breast cancer
patients.

Methods: Black and White women diagnosed with invasive non-metastatic breast
cancer were recruited from two metropolitan areas. Medical records were abstracted
to obtain clinical (e.g. cancer stage) and treatment variables (e.g. chemotherapy
regimen). Weight change was examined in 98 women who underwent chemotherapy.
Differences in baseline characteristics by race were evaluated using the chi-square or
Fisher’s exact test for categorical variables and t-test for continuous variables. We
performed bivariate associations between study variables and relative weight change.

Results: Most (62%) participants maintained their pre-treatment weight; 38%
gained more than 5% of their baseline weight by the end chemotherapy. Normal
weight women had the highest mean increase (3.57; 1.05, 6.10) compared to those
that were overweight/obese. Fifteen percent of women shifted to a higher BMI
category; 26% of those that were normal became overweight; 17% of overweight
patients became obese. Blacks were more likely than whites to shift to a higher BMI
(P=0.06).

Conclusions: Results underscore the need for integrating weight control within
cancer treatment plans to prevent weight gain in patients undergoing chemotherapy.
Future studies that help to elucidate behaviors and/or biological factors that contribute
to weight gain overall and in blacks will be important.

INTRODUCTION

therapy, and only about 10% of women return to their pre-cancer

weight [16].
Weight changes are common in breast cancer patients [1-7].

Extreme weight loss or gain has been shown to adversely affect a
woman'’s prognosis [8-10]. For example, women with metastatic
breast cancer that demonstrated a weight change (gain or loss)
greater than 5% during chemotherapy treatment were at higher
risk of increased death than those who maintained their weight
during treatment [9]. Furthermore, Nichols et al. [10] found
that each 5 kg weight gain or loss was associated with 12% and
24% increase in mortality risk, respectively. Most commonly
however, after chemotherapy, women experience weight gains
ranging from 1.2-8.3 kg [11-15]. This weight gain persists beyond

There are several adverse consequences of weight gain
in breast cancer survivors. First, a growing body of literature
supports the assertion that obesity is associated with an
increased risk of breast cancer recurrence and increased
mortality [8-10]. Another important consideration is that
chemotherapy treatment plans are established based on patients’
pre-treatment weights. Though not as commonly, the practice
of dose reduction in overweight and obese women occurs as
some medical oncologists base chemotherapy doses on ideal
or adjusted body weight [17,18]. Therefore, weight change,
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especially gain, could further exacerbate this issue and lead to
certain patients receiving lower doses of chemotherapy than
planned. Both Black and overweight women are at increased
risk of experiencing these dose reductions compared to White
or normal weight women [19]. Furthermore, excess weight gain
confers higher risk of development of comorbid conditions such
as diabetes and heart disease [20,21]. Additionally, each 5 kg
weight gain following breast cancer diagnosis was associated
with a 19% increase in cardiovascular disease mortality. Indeed,
breast cancer survivors are as likely to die from heart disease as
they are from their cancer [20-23]. Finally, weight gain in female
patients generally leads to substantial changes in their body
compositions with increased fat, BMI, and waist-hip ratio [24,25].

One explanation of this relationship between chemotherapy
and weight gain is that chemotherapy contributes to weight gain
through reduced metabolism as a consequence of treatment-
induced ovarian failure and the subsequent rapid onset of
menopause [26]. Reductions in physical activity and energy
balance are also suggested as potential explanations for weight
gain post treatment. Regardless of the specific pathophysiologic
mechanisms, weight change, particularly weight gain, warrants
attention in order to facilitate improved clinical and psychosocial
outcomes. While the precise physiologic mechanism of the
basis of weight gain following chemotherapy is unclear, the
higher likelihood for numerous adverse outcomes in breast
cancer patients who are overweight and obese underscores the
seriousness of this problem.

Of all racial and ethnic groups, Black women are the most
likely at diagnosis to be overweight or obese [27] and to have
comorbid conditions (e.g., hypertension, diabetes) [28,29] that
can be exacerbated by weight gain. Some reports suggest that
Black women are more likely to gain weight during chemotherapy
compared to Whites but most studies have not specified data
by race [16]. Additionally, those who gained the most weight
during treatment were less likely to return to baseline weight
[16]. Rock and colleagues showed that being Black was positively
and independently associated with weight gain status. Higher
energy intake and lower physical activity levels were also
associated with increased risk of weight gain in Blacks [15].
However, there are only a handful of studies that have examined
this issue in Black breast cancer patients. Because Black women
are most at risk of being overweight or obese at diagnosis, data
regarding patterns of weight gain are needed for this group. We
are unaware of studies that prospectively examine the changes
in weight during the course of treatment or that have examined
clinical, psychosocial or process of care factors as predictors of
weight change in Black women. Since most available data are from
retrospective studies, the goal of this study was to characterize
changes in weight during chemotherapy treatment in a sample of
Black and White women. A better understanding of patterns and
predictors of weight change may inform intervention strategies
to reduce risk of adverse breast and other outcomes associated
with weight gain and obesity in breast cancer survivors.

METHODS

Setting and Population

Institutional Review Board approval was received from

all organizations in accordance with the Health Insurance
Portability and Accountability Act. Study participants were
recruited from the Washington, DC and Detroit, MI metropolitan
areas. Eligible breast cancer patients self-identified as Black/
African American or White/European American, were over the
age of 21, had invasive, non-metastatic disease and who initiated
and completed chemotherapy.

Data Collection

Breast cancer patients were identified from hospital
appointment logs and pathology reports by a trained clinical
research assistant (CRA) and via fliers and announcements
at community organizations. All interviews were completed
by phone using a computerized telephone interview (CATI)
interview format. Medical records were abstracted to obtain
clinical and treatment data. Participants received an incentive of
$25 for participation in the study. Information about the screened
and eligible women in the study is in Figure 1. The final sample
of 359 women met all eligibility criteria for study inclusion. This
analysis is limited to women who completed chemotherapy
(N=98; 70%).

Measures

Using weight data abstracted from medical records, the
primary outcome measure, “weight change (in pounds)”
was defined as: (weight after final cycle of chemotherapy) -
(baseline weight). We examined socio-demographic, clinical,
and psychosocial factors associated with weight change after
chemotherapy for breast cancer. We also examined “relative
weight change” defined as weight change relative to baseline
weight as an additional outcome variable. However, since results

Patients Screened Ineligible
N=678 n=201 (29.6%)
Definitive surgery > 20 weeks (n=127; 63%)
Recurrence (n=41; 20%)
Second primary (n=1; 0.5%)
Eligible Other race (n=32; 16%)
n=477 (70.4%)

Declined n=82 (17.2%)

E—

Completed Interviews
n=395 (82.8%)

Ineligible Post-hoc (N=36) (9.1%)

Refused chart review (n=3)
Record not available (n=23)
Missing ER status (n=10)

Final Analytic Sample n=359
(90.9%)

Initiated Chemotherapy (n=141)
I
Completed Chemotherapy (n=108)

Final Sample (n=98)

Figure 1 Study schema for Total Sample Accrued and Final analytic
sample.
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for the two outcome variables were identical, only data on the
absolute weight change variable are presented.

Socio-demographic variables were based on self-report and
included age, race (Black or White), marital status, education,
and insurance status. Clinical factors abstracted from medical
records were presence of comorbidities, hormone receptor
status (positive vs. negative), nodal status (positive or negative),
pathological tumor size (classified as less than 2 cm or above
2 cm), and cancer stage (I, II or III). Treatment information
abstracted included surgery type (lumpectomy or mastectomy),
chemotherapy regimen (doxorubicin + cyclophosphamide or
other), radiation (yes vs. no) or receipt of adjuvant hormonal
therapy (yes or no), and type of hormone therapy received
(Tamoxifen or Aromatase inhibitors). Psychosocial factors
included: self-efficacy, perceived susceptibility of having a
recurrence and perceived severity of the diagnosis. Self-efficacy
was measured by a 12-item rating scale in which higher scores
indicate higher levels [30]. Perceived susceptibility of recurrence
(e.g. “I expect to be free of cancer in the future”) (Cronbach’s «
=.69) and perceived severity of the diagnosis (e.g. “There are
many diseases more severe than the kind of cancer I have”)
(Cronbach’s a = .65) were measured by items taken from the
Adherents Determinants Scale [31].

Statistical Analysis

Patient characteristics at baseline including socio-
demographic, clinical, treatment, and psychosocial variables
were summarized using frequencies for categorical variables
and means with standard deviations for continuous variables.
Weight change in pounds was analyzed as a continuous variable.
We investigated bivariate associations of selected variables with
weight change using generalized linear and linear regression
models. Generalized linear models were used to calculate the
mean weight change associated with categorical variables and
linear regression was used to determine weight change associated
with one standard deviation change in continuous variables.

RESULTS

Baseline characteristics of breast cancer survivors
participating in the study are presented in Table 1. The mean
age at baseline was 50 years and 68% of participants were Black.

Table 1: Socio-demographic, clinical, and psychosocial characteristics
of breast cancer patients pre-chemotherapy.

L. Total
Characteristics N (%)
Demographics
Mean Age at Diagnosis, Years (SD) 50.34 (10.68)
Race
African-American 67 (68)
White 31(32)
Marital Status
Married/Living as Married 43 (44)
Currently Single 55 (56)
Education
< High School 33 (34)

High school diploma or higher 65 (66)
Insurance

Private 68 (70)
Public 30 (30)
Clinical

Co-morbid conditions

None 31 (32)
1or2 39 (40)

3 or more 28 (28)
Cardiovascular comorbidities 44 (45)
Endocrine or metabolic comorbidities 23 (23)
Post-menopausal

Yes 44 (50)

No 44 (50)
Cancer Stage

Stage | 22 (23)
Stage 11 56 (59)
Stage III 17 (18)
HR Status

HR Positive 61 (63)
HR Negative 36 (37)
Surgery Type

Mastectomy 60 (61)
Lumpectomy 38 (39)
Tumor size

<2cm 38(39)
>=2cm 59 (61)
Nodal status

Positive 55 (56)
Negative 43 (44)
Chemotherapy regimen

AC* 45 (46)
Other 53 (54)
Hormonal Therapy Initiated

Yes 53(87)

No 8(13)
Hormone Treatment

Tamoxifen 29 (59)
Aromatase Inhibitor 20 (41)
Radiation Therapy

Yes 66 (67)

No 32 (33)
Behavioral

Self-efficacy, Mean (SD) 71.7 (5.5)
Adherence determinants scale, Mean (SD) 7.96 (0.32)
Perceived severity subscale 3.99 (0.10)
Perceived susceptibility subscale 14.33 (2.41)
Anthropometric

Weight (in Ibs), Mean (SD) 176.27 (38.82)
BMI (kg/m?), Mean (SD) 29.66 (6.37)
Normal 23 (23)
Overweight/Obese 75 (77)

A majority of the participants had a high school diploma or
higher education and some type of private insurance. Half of the
women were postmenopausal and about 70% had one or more
comorbidities. The mean weight at baseline was 176 pounds
with a mean BMI of 30 kg/m? Seventy seven percent of the
participants were either overweight or obese at baseline.
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Patterns of Weight Change

The mean weight change after chemotherapy among
study participants was 4.05 pounds (median: 3.80 pounds).
Clinically significant weight gain, defined as = 5% increase in
baseline weight, was observed in 30% of the participants after
chemotherapy. There was no difference in clinically significant
weight gain by race - 30% of Black women and 29% of White
women gained 5% or more of baseline weight at follow-up.

Predictors of Weight Change

Associations of weight change with selected socio-
demographic and clinical variables are presented in Table 2.
Overall, none of the associations between patient characteristics
and weight change were statistically significant. However, data
suggested increased weight gain in older, married women

Table 2: Associations of weight change with selected study variables.
Mean weight change (1b)
Age Range
<=50 2.79
>50 4.59
Race
African-American 3.46
White 4.26
Marital Status
Married/Living as Married |5.54
Currently Single 2.28
Education
<HS 2.89
HS+ 4.14
Insurance
Private 4.08
Public 2.73
Co-morbid conditions
None 3.14
lor2 3.96
3 or more 5.20
Cardiovascular comorbidities
None 4.23
1 or more 3.84
Endocrine or metabolic
comorbidities
None 3.56
1 or more 5.67
Cancer Stage
Stage I 6.32
Stage 11 3.69
Stage 111 0.74
HR Status
HR Positive 3.60
HR Negative 4.15
Surgery Type
Mastectomy 3.99
Lumpectomy 3.54
Tumor size
<2cm 3.27
>=2cm 4.17

Nodal status
Positive 3.67
Negative 3.76
Chemotherapy regimen
AC* 2.85
Other 4.41
Hormone Therapy Initiated*
Yes 4.42
No 2.75
Radiation Therapy
Yes 3.85
No 3.42
BMI (kg/m?)
Normal 4.96
Overweight 2.55
Obese 3.98
+ Among women who are hormone receptor positive
1 Doxorubicin plus cyclophosphamide
2P<0.05,"P<0.01

and those with higher levels of education. Patients with 3
or more co-morbid conditions and/or endocrine/metabolic
comorbidities experience more weight gain compared to those
without comorbidities, but the differences were not statistically
significant. Women with Stage I cancers and those on hormone
therapy gained more weight on average compared to those
with later stage cancers and women not on hormone therapy,
respectively. Within the psychosocial factors, there was a positive
association between weight change and maintaining a positive
attitude and perceived susceptibility. The interaction between
race and perceived susceptibility was significant (see Table 3).

DISCUSSION

The goal of this prospective study was to examine patterns
of weight change in a proportional cohort of Black and White
patients undergoing chemotherapy for breast cancer. We found
that very few women lost more than 5% of their baseline weight
which may suggest effective management of side effects such
as nausea. In contrast, a notable proportion (38%) of women
had weight gain greater than 5% of their baseline weight. This
proportion is in concert with other studies of chemotherapy
patients [4,5]. Further, although Black women were more likely
to be overweight and/or obese than White patients, Black women
did not experience a significantly higher change in relative weight
in comparison to Whites. This is likely due to the fact that their
weight was significantly higher than Whites at the start. Neither
psychosocial nor comorbid conditions were associated with
changes in weight. These findings add to the limited information
about patterns of weight change in Black breast cancer patients
in active treatment. Weight gain in breast cancer patients has
been shown to have adverse consequences in terms of cancer
prognosis and risk of other comorbid conditions (e.g. heart
disease) [8-10]. Our data support the need for intervention
efforts to promote weight maintenance in breast cancer patients
undergoing chemotherapy.

Of those who experienced changes in weight, it is likely a
consequence of reduced energy expenditure. Though in this
study we did not collect dietary or physical activity data, routine
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Table 3: Associations of weight change with behavioral characteristics.
B! Mean weight change (1b)

Self-efficacy 1.53
Below median 3.72
Above median 4.66

Maintaining positive attitude 1.91*
Below median 2.68
Above median 5.20
Seek and obtain information 0.56
Below median 1.64
Above median 4.65
Understanding and participating in care -0.07
Below median 3.83
Above median 4.18
Adherence determinants sub-scale, Perceived b
Susceptibility 3.00
Below median 1.09
Above median 5.212
WHITES?
Adherence determinants sub-scale, Perceived
Susceptibility 285"
Below median 0.26
Above median 7.33°
AFRICAN-AMERICANS?
Adherence determinants sub-scale, Perceived
Susceptibility 2.02
Below median 2.97
Above median 4.42
2P<0.05," P<0.01
! Weight change with one SD increase in the score using a linear regression model
P, eraction Of Perceived susceptibility with race = 0.14

physical activity has been shown to be the strongest predictor
of weight stability in breast cancer patients [15]. Additionally,
changes in body composition have been noted in previous studies
suggesting gains in fat mass and no change or declines in fat-free
mass, which could reduce energy expenditure [1,32-36]. Only a
handful of studies have provided empirical data regarding Black
patients’ experiences with weight gain [37]. Future studies are
needed to test these hypotheses within both Black and White
patients in active treatment.

Therefore, interventions on breast cancer patients
undergoing chemotherapy that promote increased physical
activity to maintain fat-free mass, particularly muscle mass, may
be warranted. A body of literature also exists which support
the health and psychological benefits of physical activity
interventions targeted towards breast cancer patients [38-
40]. Few studies have examined weight maintenance in breast
cancer patients or have tested which approach may be best for
women undergoing chemotherapy [41]. Furthermore, while
the American Institute for Cancer Research recommends that
cancer patients see a dietitian during treatment, it is unclear to
what extent these recommendations are being implemented in

breast cancer treatment settings. Baldwin et al (2006) found
that few patients with gastrointestinal cancer were referred to a
dietitian for dietary assessment, and only 40% of these patients
with weight loss greater than 10% of initial body weight were
referred to a dietitian [42]. This suggests that dietitians may be
underutilized in the clinical oncology care setting, and that to a
large extent women'’s opportunities to receive nutrition advice
regarding weight loss or weight maintenance may be potentially
limited to research studies. We are not aware of any weight
loss/maintenance interventions with Black survivors in active
treatment. Less than a handful of studies have focused on Black
survivors [43]. Similarly, more information is needed regarding
level of physical activity in breast cancer patients - particularly
Black breast cancer patients.

We found that women who had normal weight were most at
risk to gain weight by the end of their treatment. This is important
because normal weight women are not generally targeted in
interventions and thus may escape the scrutiny of providers
who are more likely to counsel or discuss weight maintenance
strategies with those presenting excess weight at baseline. All
women, irrespective of weight status at time of breast cancer
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diagnosis, are at risk for weight gain, and there is a need to
educate women on the risks that accompany this gain [24].

This study provides novel findings regarding the importance
of differentiation among various weight classifications as well
as patterns of shifts across BMI categories. Most studies have
only examined changes in relative weight. Taken together, our
findings suggest that a focus only on overall percent change or
gain in weight may mask small groups of women who are more
likely to experience weight gain or changes in their BMI post-
diagnosis. We were specifically interested in examining race-
specific patterns in weight change given that Black women are
more likely to be overweight and/or obese at diagnosis. To date,
there have been relatively few studies that have focused on
weight loss or maintenance in Black breast cancer patients. While
empirical data is limited, it appears that Black survivors are less
likely to engage in physical activity. Sheppard and colleagues
found that 61% of Black breast cancer patients did not engage in
rigorous physical activity [44].

Clinical implications of weight gain during treatment include
potential increased risk for relapse, development of new breast
cancers or development of other serious health conditions
(e.g. hypertension). Therefore, obese women may be receiving
lower doses of treatment. Griggs et al. demonstrated systematic
differences in the administration of chemotherapy given to Black
and to overweight/obese women [19].

This study has several strengths such as the inclusion of
proportional Black and White breast cancer patients, the reliance
on medical records for treatment data, and the prospective
nature of the study design. However, some limitations should
be noted. First, the size of the sample may have limited our
statistical power. Second, we focused on weight change during
a relatively short amount of time and were not able to assess
whether women continued to gain weight after treatment
completion. Current data suggest that weight gain persists over
time [4]. Information about energy expenditure was not captured
in this study but will be important for future studies of women
undergoing chemotherapy. Finally, women in our study were all
insured and from urban areas so findings may not be applicable
to those with no insurance or who reside in more rural areas.
Nevertheless, this study adds to the limited information about
weight gain in Black women and also changes in BMI across
breast cancer patients in general. Noting patterns in weight gain
can help identify whether or not adjustments should be made in
chemotherapy regimens.

Weight gain following breast cancer treatment is a serious
side effect and concern for many survivors that may ultimately
impact survival and quality of life. The American Cancer Society
recommends that breast cancer patients control their weight yet
weight control is notroutinely integrated within cancer treatment
plans. None of the women that were obese or overweight
improved their weight during treatment. Future interventions
to promote weight control during active treatment may have
long-term benefits for all patients, particularly those that are
overweight. Studies that include Black patients - a subgroup
most vulnerable to being overweight or obese are also needed in
order to contribute to better outcomes for these survivors.
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