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Key Points . . .

➤ The quality of life in obese breast cancer survivors after 12 

months in a weight loss study was infl uenced by baseline qual-

ity of life and the percentage of weight change.

➤ The physical and functional quality-of-life domains, anemia, 

fatigue, and overall quality of life were signifi cantly improved 

by weight loss.

➤ Subjects with low baseline physical and functional quality of 

life lost more weight than subjects with higher baseline scores.

➤ Physical and functional concerns should not deter recommen-

dations for weight loss through exercise and diet.

W
eight gain leading to overweight and obesity is 
becoming a worldwide epidemic that has increased 
dramatically in prevalence during recent years (Na-

tional Center for Health Statistics, 2002). As a result, major 
adverse implications exist for health, both in the physical and 
mental domains (National Heart, Lung, and Blood Institute 
Obesity Education Initiative, 1998; Pi-Sunyer, 2002). For 
example, decreased quality of life (QOL) and increased rates 
of depression and psychological distress have been found to 
be associated with obesity (Fine et al., 1999; Fontaine, Red-
den, Wang, Westfall, & Allison, 2003; Kolotkin, Meter, & 
Williams, 2001; Marchesini et al., 2003; Roberts, Deleger, 

Strawbridge, & Kaplan, 2003). Many studies suggest that 
QOL diminishes as the degree of obesity increases (Kolotkin 
et al., 2001; McInnes & Knobf, 2001).

Obesity and Breast Cancer
Obesity in cancer survivors may be especially worrisome. 

The diagnosis of cancer alone adversely affects health, and can-
cer survivors bear a disproportionate burden of illness and lost 
productivity that extends many years after diagnosis (Yabroff, 
Lawrence, Clauser, Davis, & Brown, 2004). Unfortunately, 
preexisting obesity and overweight in patients with breast 
cancer may be exacerbated by further weight gain or increases 
in body fat during and after treatment (Demark-Wahnefried et 
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al., 2001; Freedman et al., 2004; Goodwin et al., 1998; Rock 
& Demark-Wahnefried, 2002).

In addition to the effects of obesity on health, obesity can 
affect the course of the disease process in patients with breast 
cancer. Recurrence rates and survival in early-stage disease 
have been negatively affected by increased body weight in 
most studies (Chlebowski, Aiello, & McTiernan, 2002; Enger, 
Greif, Polikoff, & Press, 2004; Kroenke, Chen, Rosner, & 
Holmes, 2005; Maru, van der Schouw, Gimbrere, Grobbee, 
& Peeters, 2004; Rock & Demark-Wahnefried, 2002). Unlike 
the effects of obesity on de novo breast cancer risk, which is 
different in pre- and postmenopausal women, the adverse ef-
fects of increased body weight on recurrence risk and survival 
have been evident in pre- and postmenopausal women, with 
tumors of worsened prognostic index found in obese patients 
(Carmichael, Bendall, Lockerbie, Prescott, & Bates, 2004; 
Chlebowski et al.; Daling et al., 2001; Goodwin et al., 2002). 
Although some studies suggest that obesity has little effect on 
breast cancer prognosis, obesity has an adverse effect on other 
factors that limit life span, such as cardiovascular disease, 
diabetes, and second primary cancers (Berclaz et al., 2004; 
Dignam et al., 2003; Fontaine et al., 2003). Studies on weight 
loss and breast cancer recurrence generally are lacking except 
for one small study conducted in Russia, where energy restric-
tion of 15% in breast cancer survivors reduced recurrence 
rates by 72% three years after diagnosis (Sopotsinskaia et al., 
1992). In early-stage breast cancer in women older than age 
50 at diagnosis, however, the probability of death from other 
causes typically exceeds the risk of death from breast cancer 
(Schairer, Mink, Carroll, & Devesa, 2004), making general 
health a concern in breast cancer survivors.

Barriers to Successful Weight Loss 
in Breast Cancer Survivors

Efforts to treat obesity in breast cancer survivors are com-
plicated by the psychological distress (or unsettled emotional 
state) and even depression that can result from receiving a 
diagnosis of breast cancer (Cella & Webster, 1997; Golden-
Kreutz & Andersen, 2004; Gurevich, Devins, & Rodin, 
2002). The presence of a defi nable psychiatric diagnosis in 
patients with breast cancer has been reported in 42%–49% 
of women (Jenkins et al., 2003; Kissane et al., 2004). Fatigue 
has been documented in 60%–90% of patients with cancer 
undergoing treatment (Wagner & Cella, 2004). Although 
QOL may improve over time, postdiagnosis impairments 
have been reported years after diagnosis (Fallowfi eld et al., 
2004). In a study of African American patients with breast 
cancer four years after diagnosis, energy loss, sleep dis-
turbance, and pain occurred in a large number of women, 
which resulted in decreased QOL (Northouse et al., 1999). 
A cross-sectional study of breast cancer survivors indicated 
that obesity, depressive symptoms, and aberrant eating be-
havior were interrelated (Rock et al., 2000). The physical 
and emotional repercussions of the diagnosis and treatment 
of breast cancer can only be intensifi ed by the concomitant 
presence of obesity. Psychological stress and depression can 
hamper weight loss efforts (Jenkins et al.; Walcott-McQuigg, 
Sullivan, Dan, & Logan, 1995).

Another factor affecting patients with cancer is fatigue, 
which is the most common side effect of treatment with 
chemotherapy; it also may occur in those treated with radia-

tion therapy (Courneya, 2003; Mock et al., 2001; Segal et al., 
2001). Fatigue has been shown to negatively affect physical 
activity levels (Cella & Webster, 1997; Courneya & Frieden-
reich, 1999; Gurevich et al., 2002). Exercise interventions can 
improve fatigue, depression, anxiety, mood, self-esteem, phys-
ical QOL, satisfaction with life, and overall QOL (Courneya). 
A randomized trial of postmenopausal breast cancer survivors 
after treatment found that exercise increased QOL (using the 
Functional Assessment of Cancer Therapy [FACT]–Breast), 
as well as fatigue and self-esteem (Courneya et al., 2003). 
However, no studies have reported on the QOL effects on 
patients with cancer after a weight loss intervention. In other 
populations, health-related QOL typically does improve with 
weight loss and returns to baseline levels at follow-up when 
weight is regained (Kaukua, Pekkarinen, Sane, & Mustajoki, 
2003).

Study Goals

Although weight loss should improve QOL, not all subjects 
adhere to interventions. Identifi cation of factors associated 
with successful weight loss in obese breast cancer survivors 
is needed. In females without cancer, poor QOL is one factor 
that predicted noncompletion in a weight management study 
(Teixeira et al., 2004). Therefore, the current study’s research-
ers investigated whether a simple QOL instrument can iden-
tify factors associated with successful weight loss. Patients 
with higher QOL were posited to achieve greater weight loss 
because they would be more capable of adhering to exercise 
and diet recommendations for weight loss. In addition, the 
current study explored whether weight loss infl uenced QOL 
measures after 12 months of intervention, analogous to that 
described previously for exercise interventions in patients with 
cancer (Courneya, 2003).

Methods
Subjects

The methods for the entire study have been described in de-
tail elsewhere (Djuric et al., 2002). Briefl y, 48 obese subjects 
who had been diagnosed and treated for stage I or II breast 
cancer fewer than three years previously were eligible to par-
ticipate. All subjects had completed cancer therapy, with the 
exception of hormonal therapies, at least three months prior. 
The study was approved by the Human Investigation Com-
mittee of Wayne State University.

Procedures

Subjects were randomized to one of four groups for 12 
months: (a) a control group that received only the National 
Cancer Institute’s “Action Guide to Healthy Eating” and the 
“Food Guide Pyramid” pamphlets without any other instruc-
tion, (b) a Weight Watchers® (Weight Watchers International, 
Inc., New York, NY) only group, (c) an intervention group that 
received one-on-one dietary counseling, and (d) a combined 
Weight Watchers and individualized counseling group. Indi-
vidualized counseling included dietary advice to decrease total 
energy intake and avoid high-fat foods and a recommendation 
of moderate exercise for 30–45 minutes per day. The counsel-
ing was performed by telephone, weekly for three months, 
biweekly during months three through six, and monthly there-
after. Women assigned to the Weight Watchers groups received 
free coupons for attending meetings of their choosing.
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Assessments

At baseline, women completed demographic and health-
history questionnaires. At baseline and 6, 12, and 24 months, 
body weight was measured, and the FACT-Anemia ([FACT-
An], version 4.0) QOL instrument was administered (Cella, 
Eton, Lai, Peterman, & Merkel, 2002). The instrument was 
developed specifi cally to measure and compare QOL across 
various cancer diagnoses and treatments. The FACT-General 
(FACT-G) is part of the FACT-An and contains four subscales: 
physical (meeting daily needs without physical symptoms), 
emotional (degree of worry and sadness), social or family 
(good support), and functional (enjoyment and fulfi llment). 
Summing across items for the physical, functional, social or 
family, and emotional subscales, the FACT-G yields a total 
score as well as individual subscale scores. The FACT-An 
adds 20 items, generating a fatigue score (13 items) and an 
anemia score (13 fatigue items and 7 additional items) to 
the FACT-G. All scales use a fi ve-point Likert-type response 
format to obtain self-reports on the various QOL dimensions. 
Because of the modest sample size of the study, only baseline 
and 12-month data were analyzed.

Statistical Methods 

All measurements and questionnaire data were analyzed 
using the SPSS® Statistical Package version 10.1 (SPSS Inc., 
Chicago, IL). Means and standard deviations were calculated 
for demographic characteristics, and body mass index was 
calculated as weight in kg divided by height in m2. Changes in 
weight from baseline to 12 months were analyzed using paired 
t tests. The FACT-G overall scores and subscale scores were 
calculated using inversion of items as needed, such that higher 
scores indicated better functioning. Hierarchical regression 
analyses were used to evaluate the relationship of the diet arm 
and baseline QOL measures to weight loss at 12 months. The 
percent change in weight from baseline to 12 months was the 
dependent variable used to account for the effect that baseline 
weight imposed on the amount of weight lost. Because the 
diet arm previously was shown to have a signifi cant effect 
on weight change, it was entered fi rst as a control variable. 
Thus, the unique effect of QOL measures on weight loss was 
evaluated after controlling for the effects attributable to the 
dietary intervention itself.

To examine the effects of weight loss on QOL at 12 months 
with hierarchical regression analysis, baseline QOL, overall or 
subscale scores, and weight at 12 months were entered fi rst, 
and then percent weight change was entered. This allowed for 
examination of the unique effect of the percent weight change 
on QOL at 12 months after controlling for baseline QOL and 
the effects of current weight. In all analyses, p < 0.05 was 
considered signifi cant, and all tests were two tailed.

Results

Thirty-nine women completed 12 months on the study; six 
women dropped out after the baseline visit, one after three 
months, and two after six months. The mean baseline body 
mass index of the nine women who dropped out did not differ 
from those who remained in the study (35.9 kg/m2 versus 35.5 
kg/m2, respectively). Demographic characteristics of the 39 
women who completed 12 months are shown in Table 1. Eight 
(20%) of the subjects were African American.

The mean weight change for the total group over one year 
averaged –4.5 (+7.7) kg and ranged from a loss of 24.5 kg to 
a gain of 11.3 kg. The mean weight change in the control and 
Weight Watchers–only diet arms was –0.5 kg (+ 6.1 kg). The 
mean weight change in the individualized and combination 
diet arms was –8.7 kg + 7.1 kg (p = 0.003), demonstrating 
the success of the individualized intervention. Age was not 
related to the extent of weight loss at one year (p > 0.05) nor 
to the baseline FACT-G overall score or any subscale scores 
(including anemia and fatigue) except social QOL (r = 0.38, 
p < 0.02). 

The overall FACT-G score at baseline was not a signifi cant 
predictor of weight loss at one year. Of the subscales exam-
ined, only the physical and functional subscale scores (see 
Table 2) were signifi cantly related to weight loss; lower scores 
correlated with greater weight loss, accounting for 8%–9% of 
the variance in weight change over and above the 22% of vari-
ance accounted for by the diet arm. The positive beta indicates 
that self-evaluations of worse physical functioning at baseline 
were associated with greater weight loss at 12 months. The as-
sociation of weight loss with scores on the functional subscale 
also was signifi cant (i.e., subjects scoring lower in response to 
questions about enjoyment of life, fulfi lling work, and being 
content and accepting of their diagnosis lost more weight than 
those who responded more positively). The emotional and 
social subscales were unrelated to subsequent weight loss, as 
were the scales of anemia and fatigue.

Table 3 shows the effects of weight loss on QOL measures 
after one year, controlling for baseline QOL measures and 
weight at 12 months in the hierarchical regression models. In-
creased weight loss was signifi cantly associated with a higher 
score in overall QOL, physical QOL, functional QOL, anemia, 
and fatigue at 12 months. The analyses included weight at 12 
months in the models, which was not a signifi cant predictor 
of any of the QOL measures in the models after inclusion of 
weight change. Weight change accounted for 9%–18% of the 
variance in QOL beyond that accounted for by the baseline 
QOL measures.

Range

136–701

173–139

130–441

156–144

1 –54 to 251

1 –27 to 111

162–106

114–281

119–281

111–241

111–281

112–401

116–301

Table 1. Baseline Characteristics of Women Completing 
12 Months of a Dietary Intervention Trial

Characteristic

Age (years)

Baseline weight (kg)

Body mass index (kg/m2)

Weight at one year (kg)

Weight change from baseline 

to 12 months (lbs)

Weight change from baseline 

to 12 months (%)

Baseline overall quality of life 

(FACT-General)

Physical quality of life

Social quality of life

Emotional quality of life

Functional quality of life

FACT-Anemia

FACT-Fatigue

N = 39

FACT—Functional Assessment of Cancer Therapy

—

X

–52.1

–94.5

–35.5

–90.0

–10.0

1–5.0

–88.5

–23.2

–22.9

–19.4

–23.0

–23.2

–16.0

SD

18.5

13.4

14.0

16.6

17.1

18.0

11.1

13.3

14.8

13.5

13.8

17.9

16.7
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Discussion
Weight change in the current study varied greatly, ranging 

from a gain of 3.3% to a loss of 27.5% of baseline weight after 
12 months of the intervention. The weight loss intervention 
involved counseling for dietary and exercise changes. Al-
though several studies have examined exercise interventions 
in patients with cancer, less is known about the effects of 
weight loss interventions. Patients with breast cancer are 
unique in that weight loss typically does not occur during 
treatment, at least for early-stage disease, and weight gain 
is a worry (Freedman et al., 2004; Goodwin et al., 1999). In 
Goodwin et al.’s (1998) weight loss intervention, weight loss 
in patients with breast cancer was only 0.53 kg in one year, 
but health-related QOL (emotional, cognitive, and social 
functioning) improved signifi cantly using the European Orga-
nization for Research and Treatment of Cancer Quality of Life 
Questionnaire 30. For exercise interventions in patients with 
breast cancer, improvement in fatigue is the one dimension of 
QOL that has been found rather consistently in several stud-
ies (Courneya et al., 2003; Headley, Ownby, & John, 2004; 
Mock et al., 2005; Stricker, Drake, Hoyer, & Mock, 2004; 
Turner, Hayes, & Reul-Hirche, 2004), including the present 
study. That fi nding is important because the mean anemia 
and fatigue scores in the current study’s subjects were poor 
relative to the general population and other patients with solid 
tumors, whereas roughly average functioning was reported in 
the other domains (Cella et al., 2002; Cella, Kallich, McDer-
mott, & Xu, 2004; Holzner et al., 2004).

The fi nding that age and most FACT-G scores were not re-
lated to the extent of weight loss at one year is unlike another 
study using a similar instrument that showed more severe 
QOL disturbances in patients with breast cancer who were 
younger than 50 years of age compared to those who were 
older (Wenzel et al., 1999). Additionally, disease recurrence 
likely did not affect weight loss in the current study because 
the subjects were treated for stage I or II breast cancer, which 
has low recurrence rates and was verifi ed by a doctor’s note 
that indicated no evidence of disease at study entry. The 

women were followed for an additional year; one patient was 
diagnosed with a recurrence, and two were diagnosed with 
cancer in the contralateral breast (one of the cancers was in 
situ disease) during that time. 

The present data show that the physical and functional QOL 
subscales were signifi cant predictors of weight loss success in 
obese breast cancer survivors. Women who perceived lower 
physical and functional QOL at study entry were more suc-
cessful at losing weight. The direction of the predictor was 
not necessarily intuitive, especially because the weight loss 
counseling included a recommendation for exercise; lower 
physical functioning might have been expected to interfere 

p

0.048

0.002

0.344

0.002

0.036

0.453

0.005

0.047

Table 2. Signifi cant Predictors of Weight Change 
at 12 Months

Model

Constant

Diet arm assignment

R2 = 0.22, F = 10.61

Constant

Diet arm assignment

Physical quality of life 

at baseline

R2 = 0.31, F = 8.20

Constant

Diet arm assignment

Functional quality of life 

at baseline

R2 = 0.30, F = 7.88

Coeffi cient

B

–0.094

–0.085

–0.092

–0.082

–0.008

–0.068

–0.077

–0.006

SE

0.046

0.025

0.096

0.025

0.004

0.090

0.025

0.009

b

–

–0.472

–

–0.453

–0.301

–

–0.043

–0.289

SE—standard error

p

< 0.001

< 0.281

< 0.001

< 0.260

< 0.010

< 0.060

< 0.020

< 0.000

< 1.000

< 0.000

< 0.001

< 0.650

< 0.001

< 0.190

< 0.010

< 0.010

< 0.010

< 0.001

< 0.700

< 0.000

< 0.000

< 0.010

< 0.001

< 0.520

< 0.010

Table 3. Signifi cant Predictors of Quality of Life (QOL)
at 12 Months

Model

Baseline overall QOL

Weight at 12 months

R2 = 0.56, F = 23.81

Baseline overall QOL

Weight at 12 months

Weight change (%)

R2 = 0.65, F = 21.89

Baseline physical QOL

Weight at 12 months

R2 = 0.22, F = 4.96

Baseline physical QOL

Weight at 12 months

Weight change (%)

R2 = 0.40, F = 7.89

Baseline functional QOL

Weight at 12 months

R2 = 0.39, F = 11.31

Baseline functional QOL

Weight at 12 months

Weight change (%)

R2 = 0.49, F = 11.00

Baseline fatigue

Weight at 12 months

R2 = 0.43, F = 12.69

Baseline fatigue

Weight at 12 months

Weight change (%)

R2 = 0.56, F = 14.15

Baseline anemia

Weight at 12 months

R2 = 0.46, F = 14.49

Baseline anemia

Weight at 12 months

Weight change (%)

R2 = 0.56, F = 13.95

Coeffi cient

B

––0.58

––0.03

––0.68

––0.04

–43.35

––0.26

––0.04

––0.43

––0.05

–21.45

––0.44

––0.04

––0.55

––0.15

–14.25

––0.37

––0.09

––0.44

––0.14

–45.98

––0.37

––0.01

––0.43

––0.03

–44.25

SE

–0.090

–0.030

–0.090

–0.030

14.400

–0.135

–0.010

–0.130

–0.010

–6.460

–0.090

–0.010

–

–0.100

–0.010

–5.490

–0.120

–0.030

–0.110

–0.040

14.390

–0.100

–0.030

–0.100

–0.040

16.260

b

–0.73

–0.12

–0.85

–0.16

–0.42

–0.29

–0.38

–0.47

–0.00

–0.61

–0.62

–0.06

–0.77

–0.22

–0.45

–0.41

–0.38

–0.49

–0.06

–0.48

–0.47

–0.38

–0.55

–0.10

–0.41

SE—standard error

b

b
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with compliance with the exercise recommendations. The 
significance of the finding is increased by the results of a 
study of more than 500 patients with breast cancer who were 
treated with surgery, with and without chemotherapy (Ganz 
et al., 2004). Although emotional functioning was high in the 
study, all treatment groups reported impairment of physical 
functioning. The current study’s results indicate that impaired 
physical functioning before weight loss intervention may not 
be an impediment to successful weight loss; rather, it may be 
a motivating force and result in even greater improvement in 
QOL. It might be especially important in the period after the 
initial six months of counseling, when continued weight loss 
becomes more diffi cult (Darga, Carroll-Michals, Botsford, 
& Lucas, 1991). The fi nding that weight loss at 12 months 
improved scores for physical and functional QOL, along with 
scores for fatigue and anemia (whereas emotional and social 
scores were not affected signifi cantly) further supports the 
importance of physical factors in weight loss. With regard to 
the effects of weight loss on QOL, two other studies also have 
found that physical function is one of the factors affected most 
strongly and favorably by weight loss (Fontaine et al., 1999; 
Wenzel et al., 1999).

Increased attention has been given to QOL in the care and 
treatment of cancer (Arora et al., 2001; Cella, 1998; Fal-
lowfi eld, Leaity, Howell, Benson, & Cella, 1999; Fontaine et 
al., 1999; Goodyear & Fraumeni, 1996; Kolotkin, Crosby, & 
Williams, 2002). Obesity and weight gain have been shown 
to result in decreased QOL in many studies (Fine et al., 1999; 
Kolotkin et al., 2001). Conversely, a decrease in weight has 
been associated with an increase in QOL after surgical in-
tervention for severe obesity (Choban, Onyejekwe, Burge, 
& Flancbaum, 1999; Karlsson, Sjostrom, & Sullivan, 1998). 
Weight regain can return QOL scores to pre–weight loss 
levels (Engel et al., 2003). Interestingly, individuals with 
the lowest baseline health QOL had the largest weight loss
(Engel et al.). Similarly, the current study showed that low 
physical and functional scores at baseline were associated 
with weight loss success in obese breast cancer survivors. 

No signifi cant association existed between weight loss and 
the emotional and social subscales, which is consistent with 
the observation in a large cohort of healthy nurses that weight 
change was associated more strongly with physical rather than 
mental health (Fine et al.). The current study’s investigators 
demonstrated that the beneficial effects of weight loss on 
physical and functional QOL extend to obese breast cancer 
survivors; however, whether that was a result of the weight 
loss or the exercise that was part of the weight loss program 
is diffi cult to determine. Increased exercise has been shown 
to improve QOL in patients with breast and other cancers 
(Courneya, 2003).

Limitations of the present study included its small sample 
size and study attrition, which reduced the number of factors 
that could be assessed meaningfully. Furthermore, the small 
number of nonwhite subjects did not allow any subgroup 
analyses. The women who completed 12 months in the study 
were likely a highly motivated group and may be atypical of 
other obese breast cancer survivors, limiting generalizability 
of the results. Despite the limitations, the clear relationship 
between physical and functional QOL and weight loss may 
provide guidance for future studies and programs aimed at 
weight reduction.

In summary, the FACT-An, a relatively short and simple 
QOL questionnaire, revealed that physical and functional 
aspects of QOL were associated with weight loss success in 
obese breast cancer survivors. A weight loss counselor may 
be hesitant to promote exercise for weight loss in those who 
complain of physical and functional problems at the outset, 
yet the study results indicate that individuals with self-reports 
of low physical and functional QOL can be more successful at 
weight loss. Weight loss increased scores in the two measures 
as well as overall QOL, fatigue, and symptoms of anemia. 
Therefore, weight loss information should be incorporated 
into the individualized counseling paradigm.
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