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Abstract

Objectives Changes in health behavior among women with
breast cancer with respect to food intake, exercise and
smoking habits are considered. We aimed to analyze (1) sig-
nificant modifications of these behaviors about a year after
breast cancer surgery and (2) the impact of social, medical and
behavioral patient characteristics on these changes.

Methods Data were derived from a longitudinal study of
229 women (age < 70) in Germany with a first manifes-
tation of breast cancer. Food intake, physical activity and
smoking were assessed by means of personal interviews
immediately after surgery (TO) and 14 months later (T1).
Results The intake of fruits and vegetables and physical
exercise increased significantly over the observation per-
iod. Socio-demographic and medical parameters were
largely irrelevant for behavioral changes while smoking
status turned out as most important for changes in daily
fruit consumption.

Conclusions The results demonstrate that breast cancer
patients change their lifestyle habits in a significant way
even without intervention. Patients who smoke are in
particular need of professional support to implement
health-promoting behavior, and intervention should espe-
cially focus on this group.
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Introduction

Evidence suggests that lifestyle factors such as dietary
patterns, physical activity, and smoking may affect overall
health and relapse-free survival in breast cancer patients.
The effect of diet on breast cancer had been examined with
diverging results (Kwan et al. 2009; Nelson 2008). The
Women’s Intervention Nutrition Study (WINS) concluded
that the consumption of a low fat diet may increase the
length of relapse-free survival (Blackburn and Wang
2007). According to the Women’s Healthy Eating and
Living (WHEL) study, however, a diet very high in fruits
and vegetables, and low in fat does not affect breast cancer
recurrence or death rates (Pierce et al. 2007a, b). There is
agreement that weight loss and physical activity may play a
key role in the survival after breast cancer treatment (Hong
et al. 2007; Nelson 2008; Pierce et al. 2007a, b; Holick
et al. 2008; Linos et al. 2007; Blanchard et al. 2008; Pinto
and Maruyama 1999). In addition a combination of mul-
tiple lifestyle factors has been found to have a more
pronounced effect on the survival (Ballard-Barbash and
McTiernan 2007; Pierce et al. 2007a, b).

Breast cancer patients seem highly motivated to make
lifestyle changes (Demark-Wahnefried et al. 2000;
McBride et al. 2000; Wayne et al. 2004), and studies on
self-reported change are indicating that such changes are
indeed common in this group (Patterson et al. 2003).
Increased fruit and vegetable consumption and higher
physical activity as well as decreased fat and meat intake
were the most frequent changes named (Kostopoulou and
Katsouyanni 2006; Maskarinec et al. 2001; Maunsell et al.
2002; Patterson et al. 2003; Salminen et al. 2000; Tangney
et al. 2002; Thomson et al. 2002; Wayne et al. 2004). To
our knowledge, only three non-interventional studies con-
sidered two or more measurements for quantifying the
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amount of change. One only examined nutrition variables
(Wayne et al. 2004) whereas the others focused exclusively
on changes in exercise behavior (Harrison et al. 2009; Pinto
et al. 2002a, b). None of these non-interventional studies,
however, reported significant changes in mean dietary
intake or changes in physical exercise over time.

Coming from a social epidemiologic perspective, a key
question is whether socio-demographic factors may contrib-
ute to successful changes in lifestyle patterns. Some findings
suggest younger breast cancer survivors to be more likely to
report lifestyle changes (such as decreased meat or increased
fruit and vegetable consumption or higher exercise levels)
after diagnosis (Maunsell et al. 2002; Patterson et al. 2003;
Pinto et al. 2002a, b; Sternfeld et al. 2009; Wayne et al. 2004)
while others fail to identify such a link (Harrison et al. 2009;
Hongetal. 2007). Some studies reported associations between
low levels of education, lower levels of physical activity
(Hong et al. 2007; Sternfeld et al. 2009), and less likelihood to
make healthy dietary changes after cancer diagnosis (Patter-
son et al. 2003), whereas others did not (Wayne et al. 2004).
It is also uncertain whether such lifestyle changes after breast
cancer diagnosis are in accordance with expert recommen-
dations. Current guidelines and preventive measures include
recommendations to maintain a healthy weight, to engage in
physical activity, to consume a balanced diet, and to limit
alcohol consumption (Deutsche Krebshilfe e. V 2008; Doyle
et al. 2006; Koula-Jenik et al. 2006). Earlier findings indicate
that only few breast cancer survivors are meeting diet and
exercise recommendations at different time since diagnosis
(Blanchard et al. 2008; Demark-Wahnefried et al. 2000;
Harrison et al. 2009; Irwin et al. 2004; Pinto et al. 2002a, b).

Our study is the first one to consider multiple lifestyle
factors at two points in time using a non-interventional
design and hence without intervention impact. In contrast
to most research, we assessed data on intra-individual
change and mean change over time.

Our study addresses the following questions:

1. To what extent do women change their dietary patterns
and physical activity levels on their own initiative in
the year after primary breast cancer treatment?

2. Are these changes in accordance with current lifestyle
recommendations?

3. What subject characteristics (social, medical and
behavioral) have effects on fruit intake and physical
activity in breast cancer patients?

Methods
Study population

The analyzes are part of an ongoing prospective study on
the role of social and psychosocial factors in the course of
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breast cancer. Women included in the study were up to
70 years of age at the time of initial diagnosis of primary
breast cancer (sizes T;—T3; Nyg—Nj3; no evidence of metas-
tases). Women with multiple cancers, recurrence of breast
cancer or a history of psychiatric disorders were excluded.
The baseline interview (TO0) took place in 2002-2003.
Three gynecological clinics from the city of Hannover in
Germany are participating in the study. Out of 338 eligible
patients, 256 (76 %) met the inclusion criteria and agreed
to participate, and 82 (24 %) refused. The demographical
and clinical status of non-participants (T0) are unknown, as
well as their reasons for non-participating. A total of 27
women had to be excluded subsequently for the following
reasons: women refused to continue at follow-up (n = 9),
women could not be reached for follow-up interview
(n = 7), missing lifestyle questionnaires at either time
point (TO or T1) (n = 11), women had died (n = 1).
Finally, 229 (68 %) cases remained for this study. The
basic socio-demographic and medical characteristics of the
sample are provided in Table 1.

Data collection

The baseline interview (T0) was performed in the hospital
shortly after surgery. For the second interview patients
were contacted again and visited by an interviewer
approximately 14 months after surgery (T1). All interviews
were conducted by means of an interviewer-administered
lifestyle questionnaire asking for socio-demographic data,
dietary, exercise and smoking habits. Medical information
was collected from medical records (categories of variables
see Table 1).

Food intake was assessed by respondents’ consumption
of 19 different food items or food groups (e.g. “How many
servings of the following fruits do you usually eat per
day?”).

According to the guidelines for a balanced and whole-
some diet issued by the German Nutrition Society (DGE),
nutrition was classified into six different food groups:
bread, dairy products, fruits, vegetables, meat, and snacks
(Koula-Jenik et al. 2006). Therefore, summarized variables
were used to assess food intake.

Physical activity was assessed by asking whether par-
ticipants routinely exercised during their leisure time, and
if so, how many hours they usually engaged in moderate
(e.g. walking, bowling, cycling, etc.), and how many hours
in vigorous (e.g. tennis, running, swimming, etc.) exercise
during a ‘usual’ week. Literature recommends 30 min of
moderate-to-vigorous exercise on at least 5 days per week;
this equals 150 min of weekly physical activity (Doyle
et al. 2006). Hence, hours of moderate and vigorous
exercise were summarised into a new variable indicating
overall exercise. When the study was planned in 2000,
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Table 1 Basic characteristics of the study sample (n = 229), Hanover, Germany, 2002/2003

Characteristics

Characteristics

Age in years (Mean/SD) 532/ £ 9.5
0-49 years 82 (32.0 %)
50-59 years 86 (33.6 %)
>60 years 83 (32.4 %)
Missing 5

Time since surgery' 14/ £ 3.6

School education
Second. general school 83 (38.4 %)
Intermediate 80 (37.0 %)
Upper secondary school 53 (24.5 %)
Missing 13

Occupational position®*

Low 56 (25.5 %)
Intermediate 92 (41.8 %)
High 72 (32.7 %)
Missing 9

Employment status
Full time 33 (18.0 %)
Part time 43 (23.5 %)

Not employed 107 (58.5 %)
Missing 46
Marital status

Married/living with a partner 170 (74.2 %)

Solitary 59 (25.8 %)
Missing 0

Minor children at home
Yes 82 (36.0 %)
No 146 (64.0 %)
Missing 1

Smoking at baseline

Yes 37 (16.2 %)
No 192 (83.8 %)
Missing 0

Tumor size®

T, 149 (67.4 %)
T, 66 (29.9 %)
T; 6 (2.7 %)
Missing 8

Grading®

I 17 (7.9 %)
I 134 (62.3 %)
11 64 (29.8 %)
Missing 14
Treatment

Only surgery 11 (4.8 %)
Surgery + radiotherapy 90 (39.6 %)
Surgery + chemotherapy 20 (10.1 %)
Surgery + radio 4+ chemo 103 (45.4 %)
Missing 2

Inpatient rehabilitation

Yes 141 (65.9 %)
No 73 (34.1 %)
Missing 40

Displayed are valid percents
! Time since surgery at the second assessment in months (mean/SD)

2 Tumor size TI up to 2 cm, 72 >2 cm up to 5 cm, 73 >5 cm

3 The tumor is placed in one of three grades of malignancy: grade I low, grade II intermediate and grade III high

4 Occupational position: low = unskilled and semi-skilled workers; simple blue- and white-collar workers/employees, such as shop assistant,
amanuensis; intermediate = middle grade workers and employees, such as accountant; high = executive workers and employees, such as

department manager

there was no established German questionnaire for mea-
suring nutrition and exercise, thus the questions were
extracted from different instruments.

Smoking was assessed by asking: “Do you currently
smoke cigarettes?” rated on a yes/no scale, and if so, how
many cigarettes per day.

In order to avoid bias due to patient’s hospitalization at
baseline, we explicitly asked about women’s behavior at
the time before surgery.

Table 2 provides current recommendations and cut
points used to categorise the women into two groups.

Finally variables were generated for each item (0 = did not
meet the recommendation; 1 = met the recommendation).

Statistical analysis

In order to compare means of nutrition and exercise levels,
paired-sample ¢ tests were performed at baseline and 1 year
following diagnosis. As meat consumption was rated on an
ordinal scale, no mean values were calculated for this
variable. In this case, level of significance was calculated
by means of the Wilcoxon rank-sum test.
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Table 2 Current nutritional and exercise recommendations and cut points for grouping patients, Hanover, Germany, 2002/2003

DGE and AID (Koula-Jenik et al. 2006; Cut point
Stehle 2007)
Bread 3-6 slices (200-300 g)/d = 2-3 s/d 2-3 s/d
Dairy products 3s/d 2-3 s/d
Fruit At least 250 g = 2-3 s/d (fruit juice day: >2 s/d
not included) week: >7 occasions/w
Vegetable At least 400 g = 34 s/d >7 occasions/w
Meat 2-3 dishes/w = 300-600 g/w Warm dish: < 2 dishes/w
cold cuts: 1 s/d
Snacks 1 s/d acceptable <7 occasions/w
American Cancer Society (Doyle et al. 2006) Cut point
Exercise At least 30 min of moderate-to-vigorous physical activity, above the usual >3 h/w = 180 min
activities, on >5 d/w = 150 min = 2.5 h
Smoking Do not smoke Non-smoker = 0 cigarettes

s/d Servings per day, h/w hours per week, w week, d day

One-year changes were obtained by subtracting values
at baseline from those from the second interview. Fre-
quency distributions were used to evaluate how many
women ‘increased’, ‘decreased’, or did ‘not change’ their
lifestyle behavior concerning diet, physical activity and
smoking. ‘Not change’ means that a participant was within
the same category at both time points (e.g. the same
amount of hours per week), while ‘increased’ and
‘decreased’ indicate a positive or negative change of
response category. The nonparametric McNemar tests for
correlated dichotomous variables were performed in order
to detect changes of health-related behaviors as compared
with expert recommendations. Finally, repeated measures
analyzes of variance (ANOVA) with a two factor mixed
design were performed in order to estimate the effects of
predictors that may influence changes in health behavior.
‘Moderate physical activity’ and ‘daily fruit intake’ at TO
and T1 were used as the within-subject factors as they
showed the greatest improvement over time reflecting two
different lifestyle habits. In order to focus our analysis we
did not consider vegetable intake as another within-subject
factor because it is an element of the lifestyle habit
‘nutrition’ that had already been represented by fruit
intake. Social, medical and behavioral variables (see
Table 5) were used as between-subject factors, whereby
each of these variables is analyzed separately. We pre-
ferred this solution because a multivariate model with all
predictors would reduce the statistical power due to
decreasing sample size. For all analyzes p < 0.05 was
taken as level of statistical significance. SPSS version 19.0
was used for statistical analyses.
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Results

Individual changes between baseline (TO) and
follow-up (T1)

With regard to dietary intake about 50 % of the patients
reported higher fruit consumption at follow-up (T1)
(Table 3). The mean daily intake significantly increased
from 3.0 to 3.4 servings per day (p = 0.001). In addition,
43 % of the study sample increased their daily vegetable
consumption; the corresponding mean increased by almost
one occasion per week (p < 0.05). A reduction occurred in
dairy products where 43 % reduced their consumption in
the year after breast cancer diagnosis. The mean daily
consumption significantly decreased from 3.0 to 2.7 serv-
ings per day (p = 0.001). Mean snack consumption did not
notably change over time, but an analysis at individual
level revealed that 39 % of the women were consuming
fewer and 45 % were consuming more snacks than prior to
diagnosis. Minor changes occurred in meat and bread.

At follow-up nearly 50 % of the study population
reported higher levels of physical exercise. Mean levels of
physical activity significantly increased from 2.2 to 2.9 h
per week (p < 0.0001), which is equivalent to an additional
average of 46 min per week. This effect was mainly due to
increased engagement in moderate exercise. However, one
quarter of the study population reduced their levels of
physical activity from baseline to follow-up.

The majority of smokers (73 %) did not reduce their
daily nicotine consumption, and only five women (17 %)
reported a reduction or cessation.
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Table 3 Individual changes of diet, physical activity, and smoking, the corresponding means of change between TO and T1, Hanover, Germany,

2002/2003
Individual behavioral change number of women (%) Mean + SD* Sig. N
No change (%) Increased (%) Decreased (%) Baseline TO Follow-up T1 Change over time
Dietary intake
Bread (s/d) 151 (67.7) 32 (14.3) 40 (17.9) 1.5+ 0.6 1.5+ 0.6 0.122 223
0.0 £ 0.6
Dairy products (s/d) 69 (30.5) 61 (27.0) 96 (42.5) 3015 27+14 0.001 226
-03+14
Fruit (s/d) 59 (26.6) 106 (47.7) 57 (25.7) 30+£17 34+18 0.001 222
04 +1.8
Fruit® 30 (13.4) 113 (50.4) 81 (36.2) 105 +58 114 +55 0.026 224
09 +£58
Vegetable® 59 (26.0) 97 (42.7) 71 (31.3) 83+32 90+32 0.004 227
0.7 £ 35
Meat/warm dish® 114 (50.0) 53 (23.2) 61 (26.8) 0918 229
Meat/cold cuts (s/d) 163 (72.4) 23 (10.2) 39 (17.3) 07+14 06+13 0.029 225
—0.1 £ 0.5
Snacks® 38 (16.8) 101 (44.7) 87 (38.5) 43+39 45437 0.490 226
02 +42
Physical activity
Moderate exercise (h/w) 79 (34.5) 107 (46,7) 43 (18.8) 1.5+ 2.0 23+ 2.1 0.000 229
0.8 +23
Vigorous exercise (h/w) 155 (68.0) 36 (15.8) 37 (16.2) 0714 06=%13 0.883 228
—-0.01 £ 1.3
Overall exercise (h/w) 65 (28.5) 105 (46.1) 58 (25.4) 22427 29425 0.000 228
0.8 +£2.7
Individual behavioral change number of women (%) Mean + SD?* Sig. N
No change Quitting Starting
Smoking
Current smokers 22 (73.3) 3 (10.0) 5(16.7) 30

s/d Servings per day, h/w Hours per week, 70 Baseline interview, T/ Follow-up Interview

* SD standard deviation
® Occasions per week (range: 0-21)

¢ Occasions per week (range 0-14)

4 Mean/SD was not calculated due to ordinal scale format. Level of significance was calculated by means of the Wilcoxon rank-sum test

Changes in accordance with current recommendation

With respect to dietary intake a large proportion of women
already met the recommended levels at baseline and mostly
maintained over the observation period (Table 4). With the
exception of bread, dairy products and snacks, the number
of women meeting the recommendations generally
increased from baseline to follow-up. However, statistical
significant increases were only seen in meeting fruit rec-
ommendations (p < 0.01).

With respect to physical activity, the percentage of
women meeting the recommendations significantly
increased between baseline and follow-up by 12 %
(p < 0.01). At follow-up, half of the study sample was
practising exercise in accordance with recommendations.

Most patients already reporting sufficient exercise at
baseline had maintained it and 38 % of the women not
reaching the recommended levels at baseline increased
their physical activity.

Regarding smoking, rthe majority of women met the
recommendation at both assessments, ten started (again) to
smoke while seven stopped after their breast cancer
diagnosis.

Predictors of change
At baseline, moderate physical activity increased signif-
icantly with women’s age whereas no impact of age on

fruit intake was found (Table 5). Overall women’s age
had no significant effect on changes in health behavior
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Table 4 Changes of diet, physical activity and smoking over the time with respect to current recommendations, Hanover, Germany, 2002/2003

Women not meeting the
recommendation at baseline,
number of women (%)

Women meeting the
recommendation at

baseline, number of women

Meeting the recommendation Women meeting the Sig. N
at follow-up (%) recommendation
at baseline (TO)

(%) in comparison to
B B follow-up (T1) (%)
Baseline  Improvement over Baseline  Stable over the
TO (%) the time (%) TO (%) time (%)
Dietary intake
Bread 113 (50.7) 25 (22.1) 110 (49.3) 72 (65.5) 97 (43.5) —13 (-5.8) 0.130 223
Dairy 91 (40.3) 47 (51.6) 135 (59.7) 87 (64.4) 134 (59.3) —1(—-0.4) 1.000 226
products
Fruit/day 42 (19.4) 32 (74.4) 179 (80.6) 166 (92.7) 198 (89.2) 19 (+8.,6) 0.007 222
Fruit* 74 (33.0) 46 (62.2) 150 (67.0) 135 (90.0) 181 (80.8) 31 (+13,8) 0.000 224
Vegetable” 50 (22.0) 26 (52.0) 177 (78.0) 161 (91.0) 187 (82.4) 10 (+4.4) 0.164 227
Meat/ 104 (45.6) 37 (35.6) 124 (54.4) 99 (79.8) 136 (59.6) 12 (+5.3) 0.162 228
warm
Meat/cold 11 (4.9) 7 (63.6) 214 (95.1) 210 (98.1) 217 (96.4) 3 (+1,3) 0.549 225
Snacks 35 (15.5) 22 (62.9) 191 (84.5) 166 (86.9) 188 (83.2) -3 (—1.3) 0.711 226
Physical activity
Overall 142 (62.3) 54 (38.0) 86 (37.7) 60 (69.8) 114 (50.0) 28 (+12.3) 0.002 228
exercise
Smoking
Current 37 (16.2) 7 (19.0) 191 (83.8) 181 (94.8) 188 (82.5) -3 (—-1.3) 0.629 228
smokers

T0 baseline interview, T/ follow-up Interview

% QOccasions per week

over the time. Women with a high school education
(upper secondary school degree) report lower levels in
daily fruit intake and moderate exercise at baseline
compared to women with secondary general school cer-
tificate, however, this difference did not meet statistical
significance. Women in higher occupational positions
showed significantly less improvement over time and had
lowest absolute levels in fruit intake and moderate
exercise at follow-up. Woman having under-age children
initially reported significantly lower levels of moderate
exercise. At follow up differences were smaller and
failed to reach statistical significance. Women working
fulltime had the highest levels of daily fruit intake and
the lowest levels in moderate exercise at baseline and
follow-up compared to not-working women, but differ-
ences were not statistically significant. Tumor size,
grading, kind of breast cancer treatment and participation
in rehabilitation had no consistent effect on daily fruit
intake and moderate exercise neither at baseline nor at
follow-up. Smoking status was most important for
changes in daily fruit consumption. Non-smokers repor-
ted increases, whereas smokers even decreased their
daily fruit intake. In addition, smokers tended to reported
lower exercise levels at baseline and showed less
improvement over time. Vegetable intake not meeting the
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recommendation at baseline turned out as a significant
predictor of lower levels of daily fruit intake at TO. Not
meeting the exercise recommendation was also associated
with less fruit intake, however, this finding failed to
reach statistical significance.

Discussion
Prevalence of health-related behavioral change

As assumed, the majority of patients showed some
behavioral changes in the year after breast cancer surgery.
A large proportion consumed more fruits and vegetables,
fewer dairy products and engaged in higher levels of
physical activity. Mean daily fruit intake and mean levels
of exercise significantly increased over the observation
period. In a sub-cohort of the WHEL study women’s daily
fruit intake increased by almost a serving at 12 months
follow-up (Newman et al. 2005). Based on similar mean
fruit intakes at baseline, the greater improvement in the
WHEL study may be explained by the fact that the women
received dietary intervention. Our findings, in contrast, are
demonstrating changes in lifestyle habits without any
intervention.
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Table 5 Predictors of changes in daily fruit intake and engagement in moderate exercise from TO to T1 (n = 183-229), Hanover, Germany

2002/2003
Fruit* Moderate exercise”
TO (Mean) Sig® TI (Mean) Diff. TO-T1 Sig. TO (Mean) Sig® TI1 (Mean) Diff. TO-T1 Sig.¢
Follow-up

Age
0-49 years 3.06 0.404 3.52 0.46 0.589 1.03 0.020 2.01 0.98 0.556
50-59 years 2.75 3.26 0.51 1.53 2.11 0.58
>60 years 3.07 3.29 0.22 1.93 2.74 0.81

School education
Second. general school 3.19 0.209 3.57 0.38 0.938 1.45 0.598 2.39 0.94 0.505
Intermediate 2.80 3.19 0.39 1.62 2.14 0.52
Upper secondary school 2.80 3.29 0.49 1.38 2.19 0.81

Job position
Low 2.84 0.765 3.42 0.58 0.586 1.43 0.091 2.29 0.86 0.036
Intermediate 3.01 3.42 0.41 1.23 241 1.18
High 2.98 321 0.23 1.85 2.10 0.25

Employment status
Full time 3.35 0.159 3.65 0.30 0.731 1.19 0.929 1.72 0.53 0.663
Part time 3.11 3.34 0.23 1.28 2.30 1.02
Not employed 2.74 3.22 0.48 1.63 2.44 0.81

Marital status
Marriage/partnership 3.01 0.360 3.38 0.37 0.718 1.45 0.672 2.27 0.82 0.754
Single 2.80 3.27 0.47 1.62 2.33 0.71

Minor children
Yes 3.02 0.784 3.54 0.52 0.467 1.01 0.046 1091 0.90 0.594
No 293 3.26 0.33 1.76 2.49 0.73

Tumor size
T, 3.07 0.058 3.47 0.40 0.299 1.68 0.234 2.39 0.71 0.313
T, 2.51 3.15 0.64 1.23 2.06 0.83
T; 3.33 2.83 —0.50 0.67 2.83 2.16

Grading
I 2.84 0.969 2.84 0.00 0.692 1.00 0.143 1.31 0.21 0.443
I 3.01 342 0.41 1.68 243 0.75
III 2.92 3.34 0.42 1.14 222 1.08

Treatment
Only surgery 245 0.145 2.68 0.23 0.387 1.36 0.980 2.00 0.64 0.922
Surgery + radiotherapie 3.17 3.72 0.55 1.59 2.50 091
Surgery + chemotherapy  3.29 3.07 —-0.22 1.52 2.13 0.61
Surgery + radio + chemo 2.77 3.17 0.40 1.45 2.19 0.74

Inpatient rehabilitation
Yes 2.88 0.970 3.31 0.43 0.579 1.73 0.051 2.44 0.71 0.659
No 2.92 322 0.30 1.22 2.08 0.86

Smoking TO
Yes 2.90 0.783 2.58 —-0.32 0.010 0.94 0.119 1.58 0.64 0.672
No 2.96 3.50 0.54 1.60 242 0.82

Vegetable intake TO
Not meeting recommend ~ 2.47 0.016 3.06 0.59 0.402 1.33 0.655 2.02 0.69 0.770
Meeting recommend 3.09 343 0.34 1.55 2.35 0.80

Snack intake TO
Not meeting recommend  3.09 0.665 3.67 0.58 0.509 1.50 0.933 2.39 0.89 0.759
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Table 5 continued

Fruit* Moderate exercise”
TO (Mean) Sig.° TI (Mean) Diff. TO-T1 Sig.® TO (Mean) Sig.® TI (Mean) Diff. TO-T1 Sig.*
Follow-up
Meeting recommend 293 3.29 0.36 1.50 2.26 0.76
Exercise/fruit intake TO°
Not meeting recommend  2.80 0.075 3.26 0.46 0.467 1.26 0.509 2.33 1.07 0.428
Meeting recommend 3.23 3.50 0.27 1.54 2.30 0.76

T0 baseline interview, T/ follow-up Interview
Bold values indicate significant effects (p < 0.05)
* Servings/day

" Hours/week

¢ Significant differences between factor levels of predictors at baseline TO

9 Significant interactions between time TO-T1 and predictors

¢ Exercise overall physical activity at baseline as a predictor for change in fruit intake from TO to T1 and fruit intake at baseline as a predictor for

change in moderate exercise from TO to T1

Only one non-interventional prospective study on die-
tary changes with breast cancer patients was available
(Wayne et al. 2004). In contrast to our findings, no changes
in mean fruit or vegetable consumption over time were
reported and mean fruit intake was lower. These differ-
ences may be explained by the fact that the second
measurement took place more than 2 years after diagnosis.
Hence, it is possible that dietary changes in our study may
not be stable over time. Data from a non-interventional
comparison group from the WHEL Study revealed that
behavioral changes after breast cancer diagnosis were not
long lasting (Thomson et al. 2005). However, other meth-
odological issues or subject characteristics of the study
samples may also be contributors to the differences. The
average age of our study sample, for example, was younger
and therefore possibly more likely to adjust a healthier
lifestyle.

So far, few studies have quantified change in diet after
breast cancer diagnosis. There is, however, earlier research
presenting data on self-reported change (Maunsell et al.
2002; Patterson et al. 2003; Pinto et al. 2002a, b; Salminen
et al. 2002; Salminen et al. 2000). In general, a substantial
proportion of women (30-69 %) reported some dietary
changes after breast cancer diagnosis. This included
increased fruit and vegetable consumption and decreased
meat and fat consumption. Our results confirm most of
these earlier findings. Contrary to our expectation, we
found a large proportion of women reporting higher intakes
of sweets and snacks at follow-up. Furthermore, the
reduction of meat intake in our study was lower than
expected.

Apart from nutrition, we considered physical activity as
another lifestyle pattern. A recently published study found
no mean changes in the amount of weekly exercise
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between 6 and 18 months after cancer diagnosis (Harrison
et al. 2009), some studies reported decreased levels of
physical exercise (Irwin et al. 2003). The patients in our
study significantly increased their physical activity, thus
supporting findings on self-reported changes (Patterson
et al. 2003; Pinto et al. 2002a, b; Wayne et al. 2004).

Relevance of behavioral changes according
to recommendations

Some findings suggest that only a minority of breast cancer
patients are meeting the 5-A-Day recommendation (Blan-
chard et al. 2008; Demark-Wahnefried et al. 2000). In our
study, however, the mean fruit consumption at baseline
was already above the recommended levels and increased
to follow-up. Unlike in earlier studies where most breast
cancer patients reported insufficient levels of physical
activity (Bellizzi et al. 2005; Blanchard et al. 2008; Irwin
et al. 2004; Pinto et al. 2002a, b), we found 50 % of the
sample reached recommended levels at follow-up. These
findings are of relevance given that healthier nutrition and
engagement in physical activity may play a role in reduc-
ing breast cancer recurrence (Holmes et al. 2005) and
overall mortality (Blackburn and Wang 2007; Holick et al.
2008; Kroenke et al. 2005; Kwan et al. 2009; Pierce et al.
2007a, b; Sternfeld et al. 2009). It is important to point out
that the cut off point applied in our analysis is above the
current recommendation issued by the ACS (Doyle et al.
2006). With a lower cut off point even more women would
have met the recommendation. Increased levels of total
physical activity in our study were mainly due to moderate
exercise. This, however, may be sufficient for having a
beneficial impact on breast cancer survival (Holick et al.
2008).
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A finding that needs to be discussed is the fact that there
are 26 women in this study who met the physical activity
recommendation at baseline but did not maintain their
levels of exercise at follow-up. As previously mentioned,
this may be due to persistent treatment-related symptoms
such as fatigue, depression or pain (Hong et al. 2007).

Women consuming a healthy diet prior to diagnosis
mostly maintained it. Thus, we may conclude that not all
breast cancer patients have to change their diet after
diagnosis. For some it might be sufficient to maintain their
lifestyle habits in order to improve their individual out-
come. Yet, a notable number of women did not meet the
recommendations at baseline, but improved their behavior
upon follow-up. Taken into account that these changes
were made without any intervention it is remarkable that
behavioral changes were in accordance with current rec-
ommendations (Doyle et al. 2006). It is conceivable that
some women may have knowledge about relationships
between nutrition and the course of cancer (Salminen et al.
2000). A reduction of dairy products, snacks and sweets
may be motivated by their high fat content, unfavorable
effects on body weight and subsequently, the risk of breast
cancer occurrence and possible recurrence (Blackburn and
Wang 2007; Kwan et al. 2009). Nevertheless, there are also
opposing trends with some women increasing the intake of
potentially unhealthy food. A recent study had shown that
depressive symptoms are positively associated with sweet
food consumption (Jeffery et al. 2009). Depressive state as
a common side effect of treatment may be one reason for
this finding (Maunsell et al. 2002).

Predictors of behavioral change

In a final step we analyzed subject characteristics that may
have effects on behavioral changes. Coming from a social
epidemiologic perspective, our analysis was focused on
socio-economic variables. Within the framework of psy-
chological constructs explaining behavioral change such as
the Health Action Process Approach (HAPA) (Schwarzer
etal. 2011) these factors reflect possible barriers and resources
of successful behavioural modification. In addition, we also
investigated the impact of clinical parameters and behav-
ioral factors on changes in daily fruit intake and
engagement in moderate exercise. Contrary to earlier
reports (Kostopoulou and Katsouyanni 2006; Sternfeld
et al. 2009), younger age was not associated with increased
but with decreased moderate physical activity. However, as
detailed analyzes have shown, vigourous exercise was
increased in younger patients while decreased in older
patients. This refers to the importance of the way in which
physical activity is defined and underlines the need of
assessing changes in moderate as well as vigourous phys-
ical activity. As distinguished from previous studies

(Kostopoulou and Katsouyanni 2006; Hong et al. 2007), a
higher education and higher job positions were not asso-
ciated with higher fruit consumption or increased physical
activity. This largely holds also for vegetable intake that
was not in the focus of the present analysis. It was par-
ticularly remarkable that women in higher occupational
positions showed significant less improvement in moderate
physical activity over time and had lowest levels at follow-
up. As further investigations on our dataset have shown,
women in higher occupational positions were more likely
to work full time which was associated with lower levels of
moderate exercise. It can be assumed that employment
status affects leisure time resources and thus opportunities
for engaging in physical exercise. However, further ana-
lyzes are warranted in order to obtain more information
about the mediating role of employment status. Overall,
our findings suggest that associations between social status
and health-related behavior among breast cancer patients
are different from those in the general population where
health-enhancing behavior mainly increased with social
status (for example Hanson and Chen 2007).

In accordance with previous studies, cancer-related
factors such as tumor size, grading and treatment, were of
minor importance for inducing lifestyle changes (Harrison
et al. 2009; Hong et al. 2007; Wayne et al. 2004). Women
who attended inpatient rehabilitation tended to have higher
levels of moderate exercise at baseline compared to women
not participating in rehabilitation. Although failing statis-
tical significance, this finding supports the assumption that
women with particular needs are underrepresented in
rehabilitation centres. Smoking status appears to be the
most important factor in predicting unfavorable behavior
patterns. Smokers significantly reduced their daily fruit
consumption in the year following diagnosis. In accordance
with earlier studies (Holick et al. 2008), they had lower
exercise levels to both timepoints (TO and T1). Our find-
ings also suggest that other health-related behaviors are
interrelated: higher vegetable intake as well as higher rates
in moderate exercise was found to be correlated with
higher daily fruit intake. This indicates that effective ter-
tiary prevention among breast cancer patients requires to
take different lifestyle factors into account.

Limitations

Despite the strength of the study (i.e., two time points,
prospective assessments of health-related behaviors to
determine variation over time, assessment of different
lifestyle behaviors, measurement of mean and individual
changes), there are also limitations to mention. First, due to
lack of data for non-participants we did not know whether
they differ significantly from the participants with respect
to psychosocial and clinical factors. This may limit the

@ Springer



612

L. Steinhilper et al.

generalizability of our findings. In addition, we have con-
tacted only women with tumor stages T;_3, Ng_, i.e.,
patients with a rather favorable prognosis. Furthermore,
self-reports are inferior to objective indicators due to
problems with memory. Since there is no control group,
lifestyle changes seen in our study population may not be
typical for breast cancer patients. Finally it has to be
mentioned that due to relatively small sample size our
study might have limited statistical power to detect socio-
demographic and clinical factors that may have an influ-
ence on lifestyle pattern at baseline as well as follow-up.
This may lead to an underestimation of the effects of these
predictors.

Practical implications

The results demonstrate that breast cancer patients change
their lifestyle habits in a significant way even without inter-
vention. These changes seem to be largely independent of
socio-demographic factors, and it appears that the breast
cancer diagnosis may be responsible for the observed changes.
This implies that intervention studies have to take this effect
into account. As an exception, holding a high job position was
associated with a significant smaller increase of moderate
physical exercise after breast cancer diagnosis. From this it
may follow that occupational commitment acts as a barrier for
physical activity. Our analysis has also shown that data at
individual level are superior to aggregated data and should
therefore be preferred in future studies. Patients who smoke
are in particular need of professional support to implement
health-promoting behavior, and intervention should espe-
cially focus on this group. Given that single health-related
behaviors revealed to be intercorrelated, support should be
offered as part of multi behavioral interventions.
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