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Abstract

Background: body weight control by proper diet management following the World Cancer Research Fund recommendations (WCRF) and physical activity play
a role in reducing cancer risk and improving quality of life. The study evaluates the concordance between the WCRF recommendations, updated to 2017, and the
improvement of anthropometric and physical parameters in a cohort of patients with previous stable breast cancer, without signs of co-morbidity and in complete
remission of neoplastic disease, in Italy.

Methods: this is an open, randomized, controlled, parallel clinical trial. Twenty-one patients with previous breast cancer were recruited at the Department of
Sports Medicine and Exercise of the University Hospital, Florence. The patients were divided into two groups (Group 1 and Group 2). They were submitted to two
evaluations in a week: in the first a complete evaluation was performed in terms of body composition, physical performance, myocardial conditions and adherence
to the Mediterranean diet. In the end, a weekly food diary was delivered to understand patient habits. In the second visit, after the completion of the food diary, an
in-depth analysis on nutrition was carried out. Lifestyle and nutrition were corrected for G1 using WCRF recommendations; instead, general and standardized food
councils have been delivered to G2. The follow-up was two months for patients of both groups, in which all anthropometric, physical and dietary measures were
repeated.

Results: Significant improvements were observed in G1 for the following anthropometric parameters: BMI -0.4 (from 28.6 to 28.2; 95% CI), weight -1.0 kg (from
72.7 to 71.7; 95% CI), waist circumference -1.7 cm (from 93.5 to 91.8; 95% CI) and hip circumference -1.3 cm (from 104.9 to 103.6; 99% CI). Adherence to the
Mediterranean diet, determined with the MEDI-LITE score, was increased by 1 point (from 14 to 15; 99% CI). Finally, significant improvements were identified
for the amount of weekly physical activity, equal to 35 minutes (from 173 to 208; 99% CI) and for strength of the lower body, determined with the Chair Test, equal
to two repetitions (from 17 to 19; 95% CI).

Conclusions: The study suggests that the following WCRF recommendations could significantly improve most of the anthropometric and physical parameters
among female breast cancer survivors. It can be widely proposed in populations.

Introduction general and two special recommendations concerning diet, physical
activity and weight management for cancer prevention, based on the
most complete collection of evidence available today, including more
than 7,000 scientific studies published on cancer prevention in the last
50 years. To date, more and more evidence of association between these
10 recommendations and the overall reduction of risk and mortality
from cancer is accumulating, thanks to important publications, such

Cancer is the second leading cause of death, and accounts for
about 30% of causes of death in reference to the global population
[1]. The age of cancer onset is prevalent in the range between 30 and
60 years, when co-morbidities more easily associated to an incorrect
lifestyle. It is known that in chronic degenerative diseases, lifestyle

adaptation and adherence to the Mediterranean diet, especially ) - )
in those with previous neoplastic pathology, lead to a reduction 23 EPIC. The study aims to verify in a group of breast cancer patients,

of cardiovascular risk, as well as a reduction in the appearance of following an exercise prescription program, the impact of the WCRF
morbidity [2]. It is therefore reasonable to promote correct life style to recommendations on the principal anthropometrics parameters related
prevent a significant percentage of cancer diseases. Especially over the to the cardiovascular risk factors.

last 30 years the weight control by the right dose of physical activity
and correct diet support the success of primary prevention, for
cancer. Moreover, the post-chemotherapeutic phase is in many cases
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Materials and methods
Study design

The study was randomized, controlled, open-label, in parallel
clusters. A group of 21 patients with previous breast cancer were
recruited and followed at the Sports Medicine and Exercise Center
of the University of Florence-Italy. All they were in stable conditions
and complete remission of cancer disease and all participating in the
moderate exercise program (aerobic and against resistance) following
the guidelines of the American College of Sports Medicine.

At the beginning of the study they were randomized to two
intervention groups:

+ Group 1 - following the WCRF/AICR recommendations.

o Group 2 - following general dietary advice, without including the
WCRF/AICR recommendations.

The 21 patients involved were already present in the archives of
the Department of Sports Medicine and Exercise and most of them
were periodically followed every six-monthly basis, for the check-up.
They were contacted by telephone and proposed to participate in the
intervention study. After signing informed consent, 10 participants
were assigned to Group 1 and 11 to Group 2.

Group 1 recommendations were administered by the WCRF/AICR,
tailored to the patient’s specific habits and to any co-morbidities present,
and the preventive importance of the 10 behaviours in the reappearance
of relapses was explained.

Group 2 was invited to follow the general diet advice, taking as a
reference the Mediterranean way of life:

« Divide the food intake into the day into five meals, including three
main meals and two snacks.

o Consume carbohydrates at lunch, combining them with at least a
portion of vegetables preferably.

 Take preferably proteins at dinner, varying the type, associating
them with at least a portion of vegetables.

« For snacks, preferably consume a fruit or a yogurt.

For both the groups, two check-ups were planned, one at the
beginning of the study and one after two months of intervention. The
parameters examined were:

. Anthropometric parameters: BMI, waist circumference, tricipital,
bicipital, subscapular, suprailiac skin folds.

« Body composition was evaluated by bioimpedance analysis with
measure of lean mass (FFM), fat mass (FM), total water.

« Upper and lower strength parameters resulted from physical tests:
Hand Grip Test, Sit & Reach Test (SRT), Chair Stand Test (CST), 6
‘Minute Walking Test (6 MWT).

o Adherence to the Mediterranean Diet, using the MEDI-LITE Score
questionnaire [4].

At the end of the first check-up a weekly food diary was also given.
They were asked to declare the food consumed during the day, divided
by time, quantity, place of consumption and emotions associated
with them; it was requested to specify, moreover, the daily quantity of
water taken, any physical activity performed, specifying the type and
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duration, and the time of sedentary activity. After this time, food diary
was returned, habits regarding diet and lifestyle were analysed.

In order to correctly establish the tailored exercise to prescribe,
the cardiovascular resistance and response skills were assessed by the 6
Minute Walking Test. In addition, the femoral and lumbar extensibility
with the Sit & Reach Test, the power in the lower limbs with the Chair
Stand Test and strength of the intrinsic and extrinsic muscles of the
hand with the Hand Grip Test.

At the end of the visit the adherence to the Mediterranean Diet of
patients was evaluated using the MEDI-LITE score [4], which gives
a score from 0 to 18 according to the frequency of consumption of
nine categories of food: fruit, vegetables, cereals, legumes, fish, olive
oil, meat and meat products, dairy products and alcohol. For the food
groups typical of the Mediterranean diet, i.e. fruits, vegetables, cereals,
legumes, fish and olive oil, a score of 2 was assigned for the maximum
consumption frequency, 1 for the average intake category and 0 for the
lowest consumption dose; on the contrary, for meat and dairy products,
i.e. for non-Mediterranean food groups, an inverse score was awarded,
based on a maximum value of 2 for the lowest consumption frequency,
1 for intermediate consumption and 0 for the highest recruitment
category. For alcohol, a score of 2 was assigned for the intermediate
consumption rate, 1 for the lowest intake category and 0 for the highest
consumption dose. The more the score approached the maximum of
18, the more the patient was adherent to the Mediterranean Diet. It
was therefore possible to know the basic eating habits of the patient,
comparing them with the Mediterranean diet and lifestyle, to date the
one with the greatest scientific evidence in the prevention of chronic
degenerative diseases [5].

Anthropometric parameters

The anthropometric parameters were calculated at the start and
during the final phase of the study. Body composition parameters
included weight, height and body mass index (BMI). Also, the
hydration status was evaluated by bioimpedance analysis using the
model BIA101 (Akern RJL Systems, Florence, Italy). Total body water
(TBW), intracellular water (ICW) and extracellular water (ECW) were
also measured.

For estimating fatty mass, the skinfolds were examined. They were
measured using a Holtain caliper (Holtain Tanner/Whitehouse Skinfold
Caliper, Holtain Ltd.) specifically at chest, mid axilla, abdomen, supra-
ilium, front thigh, subscapular and tricipital levels. Body composition
was calculated using the skinfold method. Also, fat mass (FM) and free
fat mass (FFM) percentages were obtained by the Siri formula [6].

Muscle strength and flexibility

Muscle strength of the upper body was established following an
indirect estimate by Hand Grip Test [7]. The Hand Grip Test consists of
a muscle strength test using a hand gripper.

The Chair Test consisting in the maximum numbers of sitting in
30 seconds was used to evaluate the lower strength. The flexibility was
evaluated by Sit & Reach.

Statistical analysis

The results were expressed as mean + standard deviation (SD) and
calculated both at baseline (T0) and after two months (T1). The post-
pre intervention variations were expressed as the mean delta AT1-T0
= DS. The differences between the two intervention groups were
analysed with the Mann-Whitney test for independent samples, while
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the significance of the intra-individual variations was determined with
the Wilcoxon test. The changes were considered statistically significant
for p < 0.05.

Results
Characteristics of the population

Twenty-one women, average age of 56.7 + 8.7 years, were examined.
The characteristics of the total population and of the two intervention
groups (Group 1 and Group 2) are shown in Table 1.

16 women (33%) presenting an overweight condition and 5 (24%)
of obesity. The waist circumference was 88.6 £ 13.2 cm, indicating a
state of visceral obesity and moderate risk of metabolic syndrome.

With reference to nutrition and lifestyle, the population had a good
adherence to the Mediterranean diet, as demonstrated by the MEDI-
LITE Mediterranean Diet questionnaire. In fact, based on a score
ranging from 0 to 18, the population has totalized 13 + 2. Women have
also declared to perform an average amount of physical activity weekly
up to 186 + 121 min: 10 of them (48%) did not reach the 150 minutes
recommended by the American College of Sports Medicine.

Table 1: Characteristics of the two groups investigated at the onset of the study

Group 1, consisting of the subjects who had received the advice
of the WCRF/AICR, consisted of 10 women with an average age of
57.3 + 7.9 years, while Group 2, made up of subjects who had received
generic food indications, was composed of 11 women of average
age equal to 56 + 9.6 years. Although the Group 1 participants had
weight, BMI, fat mass and waist circumference values greater than
Group 2, no statistically significant differences emerged between the
two groups for any of the parameters analysed (Table 1).

Variation of the parameters

After two months of interventions, the groups showed however
different variations in terms of change of the main anthropometric
parameters. Figure 1 shows the weight trend: for Group 1, the decrease
was 0.8 kg, with p = 0.06 and standard deviation (DS) = 1.1 kg, while
for Group 2 the variation was null, with p = 0.97 and DS = 1.7 kg. There
were no statistically significant differences between the two groups (p
= 0.20). Other important modifications have been observed in the two
groups after the indications. They are shown in Table 2.

The modification of the BMI, reported in Table 2, confirmed
the data related to the body weight change: in Group 1 the decrease
was equivalent to 0.3 kg/m? with the same percentage change seen

Total Group 1 Group 2
(n=21) (n=10) (n=11) p-value
Age 56,7 £ 8,7 57,3+7,9 56,0 + 9,6 0,60
Weight, kg 68,6 + 14,8 71,1 + 15,4 66,2 + 14,7 0,25
BMI, kg/m? 26,8 6,0 28,0 £59 258 +6,1 0,18
FM, % 32,8+11,0 35,2+11,0 30,6 + 11,1 0,23
FM, kg/m 15,0 + 8,3 16,3 + 8,8 13,7+ 8,1 0,19
FFM, kg/m 27,9 £22 28,1+2]1 27,6 +2,3 0,83
TBW, % 50,5+7,5 48,9 + 7,4 52,0+£7,6 0,23
Waist Circ., cm 88,6 + 13,2 92,2 +10,5 85,3+ 15,0 0,17
6’ Walking test, meters 553,3 £ 100,4 556,0 + 120,6 550,9 + 84,0 0,91
Hip Circ.,cm 103,1 +12,2 104,2 +9,0 102,1 + 14,9 0,71
Skin fold triceps, cm 246 + 6,4 249 +71 244+ 6,1 0,88
Skin fold biceps, cm 15,7 £6,9 17,875 13,8 £ 6,1 0,19
Skin fold subscapular, cm 20,8 + 6,1 21,9+5,5 19,9 £ 6,7 0,48
Skin fold supra-ilium, cm 17,9 £ 6,8 18,6 £ 6,2 17,277 0,67
Chair test, n° repetitions 17,4 £45 18,2 £5,1 16,6 £ 4,0 0,44
* + *
ety R Dow puwes
MEDI LITE score 13+2 14+1 12+3 0,09
Weekly physical activity, minutes 186 = 121 174 + 81 197 + 152 0,78
Data are reported as mean + SD
p=0,20
72 71.1
71 70.3
" -1,1%
EX)
% 68 mT0
26 66.2  66.2 uT
66
: =
64
GROUP 1 GROUP 2
Figure 1. Comparison of weight behaviour in the groups studied after two months of intervention
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Table 2. Variations of the anthropometric, physical and eating habits parameters

G1TO GIT1
Weight, kg 71,1+ 154 70,3 £ 14,8
BMI, kg/m? 28+59 27,7+5,6
FM, kg/m 16,3 + 8,7 16,3 + 8,6
FFM, kg/m 28,1 42,1 28,0 £2,1
Waist Circ., cm 92,2 +10,5 90,8 +9,3
Tricipital fold, cm 249+72 23,5+£6,9
Bicipital fold, cm 156 £7,8 13,9+6,8
Subscap. fold, cm 21,8 +5,6 22,2+6,0
Suprailiac fold, cm 18,5+6,2 17,7+ 6,1
;’\c’flevl:g ‘::lyn sl'li:; 174 + 81 196+ 100
Chair test, n° 182+5,1 199+5.6
Sit & Reach test, cm 49457 58+5,6
6MWT, m 556 + 120 553+97
CR10 (0-10) 46+19 3,7+ 1,1
Hand Grip dx, kg 234+38 243+38
Hand Grip sx, kg 232+34 24,1 +£3,6
MEDI LITE score 13,5+ 1,3 14,6 £ 1,0

Data are reported as mean += SD

previously by weight; p was equivalent to 0.11 and the SD = 0.5 kg/m>
In Group 2, the change was 0.1 kg/m? with p = 0.36 and SD = 0.8 kg/
m? Therefore, for both groups, the modifications were not significant.
Despite no significant changes were observed between the two groups
(p = 0.97) however in the G1 the trend was evidently improved, while
in the group 2 the trend was toward a worsening.

Group 1 showed significant improvements in the reduction of
triceps and bicipital folds (-1.4 mm, p = 0.04; -1.7 mm, p = 0.02);
further decreases were found for the waist circumference (-1.4 cm, p
= 0.05) and for the suprailiac fold (-0.8 mm, p = 0.10). Instead, group
2 showed significant reductions in subscapular plica (-0.8 mm, p =
0.04) and fat free mass (-0.8 kg/m, p = 0.04); at the same time the fat
mass increased, thus worsening the ratio between the two (+0.5 kg/m,
p = 0.35). Significant difference between groups was observed for the
subscapular fold (p = 0.01).

About physical parameters, group 1 increased time dedicated to
physical activity during the week by 21 minutes, with p=0.17 and DS =
37 min, on the contrary Group 2 reduced physical activity by an average
of 4 minutes, with p = 0.68 and DS = 44 min. The difference between the
two groups was not significant (p = 0.12).

Group 1 showed a statistically significant increase in both the
number of rises made (+1.7, p = 0.02), assessed through the Chair Test,
and the strength of the right hand (+0.9 kg; p = 0.04), calculated with
the Hand Grip Test. For Group 2, changes in the parameters considered
were less important. In fact, only a significant increase in the number
of rises evaluated with the Chair Test was observed (+2.6; p = 0.01).
No statistically significant differences emerged between the two groups.

Finally, two months after the delivery of the ten WCRF/
AICR recommendations for Group 1 and the standardized dietary
recommendations for Group 2, a significant increase in adherence to
the Mediterranean diet was observed in both intervention groups. In
fact, Group 1 increased its adherence by 1.1 points, with p = 0.02 and
DS = 1.0, thus reaching 14.6 points out of a maximum of 18; Group 2
improved adherence by 1.2 points, with p = 0.01 and DS = 1.2, reaching
13.2 points out of 18. No significant differences emerged between the
two groups (p = 0.94).
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G2TO0 G2T1l P
66,2 + 14,6 66,2 + 14,0 0,97
25,8+6,1 25,7+5.8 0,36
13,7+8,1 142+72 0,35
27,6+2.2 26,9+22 0,04
85,3+ 15,0 85,1+ 14,7 0,72
245+6,1 242462 0,34
13,9+ 6,1 13,7+5,1 0,73
19.0+5,6 18,2+5.8 0,04

17,2 +£7,7 17,5+7,7 0,40
197 £152 193 + 148 0,68
16,6 £4,0 19.3+5,1 0,01
0,8+73 0,7+7,5 0,93
551+ 84 545 +91 0,57
4225 42+26 0,98
21,8+3,8 222440 0,36
22,6+5,0 22.8+5,1 0,67
12,0+2,7 132+22 0,01
Discussion

Cancer prevention is one of the most relevant aspect in the
continuous improvement of the progression of the metabolic chronic
disease in our society and in the world. The WCRF recommendations
support the evidence of a structured approach to reduce the
fragmentation in the life style reconditioning in cancer protocol [8].

After two months of follow up, in this population of Italian
survived breast cancer patients, participants of the group 1 had a
global improvement for both anthropometric and physical parameters
compared with that of participants of the group 2, who did not change
their lifestyle due to lack of administration of WCRF recommendations.

For group 1, in fact, the increase in the amount of weekly physical
activity combined with the significant improvement in adherence to the
Mediterranean diet, has allowed to reduce both the weight and the BMI
of the participants. This did not happen for group 2.

In fact, obesity is related to the increased risk of 11 types of cancer,
including breast cancer [9]. The achievement of the normal weight
combined with the maintenance of muscle mass are two essential
requirements to reduce the risk of contracting a new tumoral pathology
and at the same time maintaining a good quality of life; for this reason
the analysis of body composition through bioimpedentiometry has
proved to be fundamental.

Diet, nutrition and physical activity recommendations are an
integrated process by which the cells tissues and all the organism take
energy. Many hypotheses support the role of tumour metabolism as
well as the tumour-host interaction that may be selectively influenced
by single bouts as well as regularly applied exercise, dependent on
exercise intensity, duration, frequency and mode [10].

Lactate metabolism has been shown to be directly correlated with
the prognosis of cancer: in fact, accelerated glucose consumption is
associated with tumorigenesis [11]. Anthropometric measurements
have been in fact largely considered for their peculiar indications to
correctly monitor the patient with an increased cardiovascular risk as
in case of cancer.
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Conclusions

The study aims to underline the importance of constant
adherence to the WCRF/AICR for a correct management of
eating habits. The pilot study is aimed at overcoming the general
suggestions of the Mediterranean dietary indications. This approach
seems to be crucial for achieving a significant impact on the main
cardiovascular risk parameters. Despite the data obtained are in
agreement with the literature and support this hypothesis, however
the studied sample is limited, and the time of the exploration is
limited to a short period. Furthermore, no specific investigation of
the potential impact of the different intensity of individual physical
activity was considered as an independent variable in determining
the possible differences in the investigated groups. In the future,
more attention will be needed to evaluate the correct and adequate
follow-up of the intensity of daily physical activity.

In this term, it can be helpful to investigate the possible
background of a constant physical activity in the past, which
can contribute to a more constant adhesion during this type of
approach. It is sensible to promote these recommendations in
cancer, especially when regular and individual exercise is allowed
and constantly practiced.

The results obtained in this pilot study confirm the applicability
of this approach in a cancer population with an effective significant
improvement with respect of the subjects underwent to the general
indications. In addition to all this, bioimpedance assessment (BIA),
based on the principle that resistance to an electric current is greater in
adipose tissue than in lean tissue, has allowed defining in more detail
the body composition of each patient.

It seems that especially the breast cancer patients are motivated
by the knowledge that the breast cancer is now considered a chronic
disease with a long expectance of life and therefore with a potential
major positive impact from this approach. A structured program
including WCRF/AICR the needs to be shared for cancer survived
population.
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