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Abstract
Purpose: The impact of the adherence to dietary guidelines of early-stage breast cancer (EBC) patients on
 body composition changes during treatment is not entirely de�ned. This study aimed to evaluate the role
of an evidence-based nutrition educational intervention, according to adherence to dietary guidelines, in
EBC patients.

Methods: This prospective study included EBC patients, candidates for neoadjuvant/adjuvant therapy.
Patients received an evidence-based tailored nutrition educational intervention. The adherence to dietary
guidelines, anthropometric and dietary assessments, and blood glucose and lipid pro�le tests were
evaluated at baseline and after a 12-months nutritional intervention.

Results: Two hundred and forty-three patients were enrolled (median age 49 years).  At baseline, 38.3%
and 23.9% of patients were overweight and obese, weight gain ≥5% and central obesity were observed in
47.3% and 52.7% of patients, respectively, and adherence to dietary guidelines was low (median Med-Diet
score: 6). After 12-months of nutritional intervention (median follow-up: 22 months), adherence to dietary
guidelines signi�cantly increased (median Med-Diet score: 12, p<0.0001). High adherence to dietary
guidelines (de�nes as Med-Diet score ≥10) signi�cantly correlated with: 1) weight loss ≥5% (21.8% vs.
2.5%, p=0.003); 2) median BMI drop (from 25.6 kg/m2 to 24.4 kg/m2, p=0.003); 3) lower prevalence of
central obesity (38.2% vs. 7.2%, p=0.01); 4) improvement in blood glucose levels and lipid pro�le.

Conclusion: This study suggests that an evidence-based tailored nutrition educational intervention during
treatment for EBC signi�cantly increases overall adherence to dietary guidelines, and it improves both
anthropometric measures and serum metabolic biomarkers in patients with high adherence.

Implications For Practice
Despite the consistent evidence linking excess adiposity to early-stage breast cancer (EBC) prognosis, the
implementation and assessment of adherence to lifestyle interventions have been limited to date. The
present study suggests that high adherence to dietary guidelines, achieved by an early evidence-based
tailored nutrition educational intervention, correlates with an improvement in anthropometric measures
and serum metabolic pro�le in patients undergoing treatment for EBC. Thus, EBC patients should receive
a nutritional assessment immediately after diagnosis, and strategies, including dietary intervention,
should be incorporated into clinical practice to control the body weight and, consequently, potentially
enhance the disease outcome.

Introduction
Overweight and obesity are highly prevalent in patients affected by early-stage breast cancer (EBC) [1].
Most women experienced weight gain from diagnosis, during, and after treatment for breast cancer [2].
Particularly, chemotherapy-related side effects may negatively impact on the patients’ diet, limiting the
enjoyment of eating and leading to changes in dietary pattern. The reduction of physical activity, the
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ovarian failure for premenopausal women, and the decrease in basal metabolic rate, which promote an
impairment in energy balance as well as an in�uence on their nutritional status, may signi�cantly worsen
the anthropometric parameters [3]. Concerning survival outcome, several observational studies
demonstrate that both baseline overweight and weight gain after diagnosis, during adjuvant and/or
neoadjuvant therapy, seem to negatively affect the prognosis of EBC patients [4-6]. Particularly, the
excess of adiposity may detrimentally affect the quality of life and self-esteem and it may increase the
risk of breast cancer recurrence, second primary malignancies, [7] glucose and lipid dysregulation and,
consequently, comorbidities, such as type 2 diabetes and cardiovascular disease [8] in both pre- and
postmenopausal women [9]. All these implications are particularly relevant for EBC patients receiving
(any) systemic therapy, who usually experience variations in serum metabolic biomarkers regardless of
the presence of serious comorbidities at diagnosis [10]. Contextually, EBC patients who are underweight
are suggested to have a poorer prognosis compared to normal weight and to increase the risk of
complications due to malnutrition, such as bone fracture risk [4, 11].

Recent studies underline valuable bene�ts of a healthy diet, implementing a low-fat dietary pattern
associated with increased vegetables, fruit, and whole-grain intake, as well as physical activity and
weight control for women affected by EBC [12-14]. A high level of adherence to the Mediterranean-style
dietary pattern was shown to improve overall health in EBC survivors by decreasing their risk of non-
breast cancer-related mortality [15, 16]. . Nevertheless, the nutritional assessment and the impact of the
adherence to dietary guidelines, in terms of body size changes, during the treatment phase for EBC
patients are not entirely de�ned in clinical practice [17]. Indeed, the interventional studies commonly
recruit patients 3 to 5 years post-diagnosis [18] and their success depends on the patients’ adherence to
the intervention [19]. Given these perspectives, this prospective study aimed to evaluate the impact of an
evidence-based nutritional intervention on adherence to dietary guidelines and to explore its effectiveness
in terms of body weight and serum metabolic biomarkers change, according to adherence to dietary
guidelines, in patients affected by EBC undergoing systemic treatment.

Materials And Methods
Study design and patient population

This prospective study enrolled EBC patients, diagnosed and addressed to receive neoadjuvant/adjuvant
chemotherapy and/or hormonotherapy at the University of Verona, Azienda Ospedaliera Universitaria
Integrata of Verona. Inclusion criteria were: 1) women > 18 years old; 2) diagnosis of operable and locally
advanced (stage I-III) breast cancer scheduled for initiating neoadjuvant/adjuvant chemotherapy and/or
hormonotherapy. Eligible patients were recruited by the medical staff at the �rst oncological visit. After
recruitment, patients received a nutritional evaluation before starting the systemic treatment. Afterward,
patients were submitted to an evidence-based tailored educational intervention by registered dietitians
with documented skills for an evidence-dietetic practice in cancer patient care. Patients’ baseline clinical
characteristics, pathological tumor characteristics at diagnosis, and neoadjuvant/adjuvant treatment
information were collected by medical staff.
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The study was approved by the local Ethics Committee and patient consent was obtained (Prot.
778CESC).

Objective

 This study was designed to evaluate the variation in body weight, body mass index (BMI), waist
circumference (WC), serum metabolic biomarkers, and emotional function as a consequence of a 12-
months evidence-based nutritional intervention, according to adherence to dietary guidelines.

Dietary assessment

Trained dietitians collected information about food consumption using three non-consecutive 24-hour
dietary recall (24HR), in a face-to-face interview with the participants, including one weekend day and two
weekdays, in order to better re�ect the eating habits of the patients. At baseline and after 12 months,
participants completed a validated questionnaire to assess adherence to the Mediterranean dietary
guidelines [15]

The Mediterranean diet assessment tool (Med-Diet) consisted of 14 questions. Each question was scored
with zero or one point. One point was given for using olive oil as the main fat for cooking, preferring white
meat to red meat and daily consumption of four or more tablespoons of olive oil (including oil used for
frying, dressing salads, etc.), two or more servings of vegetables, three or more pieces of fruit, less than
one serving of red meat or sausage, less than one serving of animal fat and less than one cup of
carbonated or sugary drinks. One point was also given for weekly intake of seven or more glasses of
wine, three or more servings of legumes, three or more servings of �sh, two shop-bought pastries or fewer,
three or more servings of nuts, and two or more helpings of sofrito (a traditional sauce made with tomato,
garlic, onion or leeks and sautéed with olive oil). Responses were added for a total value between 0 and
14, with scores score ³10 indicating high adherence to Mediterranean dietary guidelines. Notably,
although wine is an abundant source of polyphenols that have antioxidant functions, given its
unfavorable role on breast cancer [7], alcohol intake may not be appropriate to include as a dietary goal
for EBC. Thus, we excluded alcohol from the score calculation in the present analysis.

Dietary intervention

The dietary intervention was designed to improve adherence to dietary guidelines and to pursue and
maintain healthy body weight and WC. The dietary intervention included an evidence-based tailored
nutritional counseling by a trained dietitian and monitoring, through a monthly nutritional visit during and
after treatments, involving individualized sample meal plans and recipe suggestions that were adjusted
on personalized eating patterns and preferences (full details reported in the online supplementary
materials).

Sample Size and Statistical analysis
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The sample size was assessed assuming the maximum possible variability. In order to determine an
adherence to dietary guidelines of 50% (hypothesis of maximum variability) after 12-months of
nutritional intervention, 243 patients were required, with a maximum Standard Error of 3% (accuracy level
6%). Patient’s nutritional characteristics were tabulated and compared according to menopausal status at
the time of EBC diagnosis since evidence suggested that premenopausal status may be a strong
predictor of weight change [20]. Descriptive data are presented as median (with range or interquartile
range [IQR]) for continuous variables, frequencies and percentages are reported for categorical variables.
For continuous variables, comparisons among groups were performed with Mann-Whitney or Kruskal-
Wallis test. Pearson’s chi-square (χ2) test and Fisher’s exact test are used to assess differences in
categorical variables. Analysis for paired data was carried with Wilcoxon test or McNemar test, when
appropriate.

A multivariate logistic regression analysis was adopted using the backward stepwise method, to identify
independent predictive factors of weight loss ≥5%, prevalence of central obesity, BMI change and serum
metabolic markers (glycemic, total cholesterol, HDL and triglycerides levels) alterations after 12 months.
The included variables in the univariate analysis were age, menopausal status, treatment, axillary lymph
nodes status and adherence to dietary guidelines. Odds ratios (ORs) with 95% con�dence intervals (95%
CI) were estimated for each variable in the context of univariate and multivariate analysis.

The level of signi�cance was set at p≤0.05. SPSS software (SPSS version 20.0, SPSS Inc., Chicago,
Illinois, USA) was used for all statistical evaluations.

Results
Baseline patients’ population characteristics: From January 2016 to January 2019, 243 patients were
enrolled (Table 1). Median follow-up was 22 months (range 12-45). The median age at diagnosis was 49
years (range 27-83) and 99.2% of patients had an ECOG Performance Status 0. One hundred and thirty-
one (53.9%) patients were premenopausal at diagnosis. Patients were addressed to receive
chemotherapy in neoadjuvant (27.6%) or adjuvant (48.6%) setting, with adjuvant (83.1%)
hormonotherapy in case of hormone receptor positivity. We registered 5 cases of local relapses, 3 cases
of regional relapses, 9 cases of distant metastasis, and 3 deaths.

Baseline patients’ nutritional evaluation: Table 2 provides data for baseline nutritional features in the
overall population and according to menopausal status. Regarding baseline anthropometric
characteristics, the median BMI was 25.6 kg/m2 (IQR 22.5-29.1). The number of patients with normal
weight was 101 (41.6%), while 5 (2.1%) patients were underweight, 93 (38.2%) were overweight, and 58
(23.9%) were obese, of whom 37 (63.8%) obese class I, 9 (15.5%) obese class II and 12 (20.7%) obese
class III. Furthermore, weight gain ≥5% was observed in 115 (47.3%) patients, especially, in 61 (53%) pre-
menopausal and 54 (47%) post-menopausal women. Central obesity, according to WC, was found in 128
(52.7%) women, of whom 59 (44%) in pre-menopausal versus 69 (63.3%) in postmenopausal (p=0.01).
Notably, central obesity was signi�cantly correlated with tumor size in the whole population (37.5% for
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pT1, 58.8% for pT2, and 100% for pT3-4, p=0.003). Likewise, patients with central obesity were more likely
to be affected by HER2-positive tumors (57.4% vs. 42.5%, p=0.03). Many patients reported relevant
nutritional impact symptoms: dyspepsia and constipation were present in 125 patients (51.4%) and 152
patients (62.6%), respectively. These symptoms were more prevalent in overweight and obese patients, as
well as in patients who gained ≥5% of weight (Supplementary Tables 1 and 2). The median reported
caloric intake was 1793 kcal/die (IQR 1469-2190) and median dietary fat intake was 35.3% (IQR 29.2-
40.9) of energy intake with 11.1% (IQR 7.7-13.1) of calories from saturated fat, while the median intake of
dietary �ber was 17.2 g/day (IQR 12.4-23.1), as reported in Supplementary Table 3. Of note, there was a
signi�cant correlation between increased dietary fat intake and dyspepsia (p=0.005). Concerning the
association between blood tests and anthropometric measures (BMI and central obesity), patients with
excess body weight and central obesity reported higher glycemic, total cholesterol, and triglycerides levels
as well as lower HDL levels (Supplementary Tables 4 and 5). According to IPAQ short form scoring
classi�cation, 79% of patients resulted inactive, whereas 21% were minimally active. A signi�cant
correlation between physical activity levels and BMI (percentage of patients minimally active: 0% for
BMI<18.5 kg/m2, 87.4% for 18.5≤BMI≤24.9 kg/m2, 21.5% for 25≤BMI≤29.9 kg/m2, 6.9% for BMI≥30
kg/m2, p=0.002), WC <88 cm vs. ≥88 cm (38.3% vs.15.6%, respectively, p=0.007) and weight gain ≥5%
vs. <5% (20.9% vs. 31.3%, respectively, p=0.02) was found.

Adherence to dietary guidelines: A low baseline adherence to dietary guidelines (median Med-Diet score:
6) was measured (Supplementary Table 6). Regarding the dietary intake patterns, only 79 (32.5%) of
women reported consuming 2 or more servings of vegetables a day, 71 (29.2%) 3 or more servings of fruit
a day and 17 (7%) patients expressed eating 3 or more servings of legumes a week as well as 16 (6.6%)
consuming 3 or more servings of �sh or shell�sh week. Besides, 109 (44.9%) patients reported limiting
consumption of sweet or carbonated beverages to less than one time a day. After the 12-months tailored
evidence-based nutritional intervention, the adherence to dietary guidelines signi�cantly increased
compared to baseline (median Med-Diet score: 6 vs.12, p<0.0001). At 12 months, 51.4% of the
intervention group reported consuming 2 or more servings of vegetables a day, which was signi�cantly
higher than the 32.5% adherence at baseline (p<0.0001). The consumption of 3 or more servings of fruit a
day increased from 29.2% (at baseline) to 58.1% at 12 months (p<0.0001). High adherence to dietary
guidelines (de�nes as a Med-Diet score ≥10), was found in 152 (62.6%) patients. No difference in terms
of menopausal status, tumor characteristics, and treatments (chemotherapy with/without
hormonotherapy vs. hormonotherapy alone) between patients with high and low adherence was reported.
High adherence to dietary guidelines was signi�cantly correlated with a weight loss ≥5% from the
baseline (21.8% vs. 2.5%, p=0.003) and a WC reduction (37.4% vs. 11.9%, p=0.001). In this subset of
patients, as a consequence of weight loss, there was a statistically signi�cant drop in median BMI from
25.6 kg/m2 to 24.4 kg/m2 after the dietary intervention (p=0.003). Consequently, the proportions of
overweight and obese patients declined considerably and there was a signi�cant reduction of patients
with central obesity (Figure 1 [Panel A-C]). Furthermore, none of the patients classi�ed as underweight
were found after the nutritional intervention.
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Regarding blood tests, high adherence to dietary guidelines was associated with an improvement in
blood glucose levels and plasma lipid pro�le, with lower cholesterol and triglycerides, and higher HDL
cholesterol compared to baseline values (Figure 2 [Panel A]). No BMI, WC and circulating biological
values’ differences were reported for patients with low adherence to dietary guidelines (Figure 1 [Panel B-
D] and Figure 2 [Panel B]).

Predictive factors for weight loss ≥5%, prevalence of central obesity, BMI category change, and serum
metabolic markers alteration after 12 months: At multivariate analysis only the type of treatment and age
were associated with weight loss ≥5% (OR 2.26, 95% CI 1.04-4.89, p=0.039 for chemotherapy vs
chemotherapy+ hormonotherapy vs hormonotherapy ) and prevalence of central obesity (OR 10.1, 95% CI
1.96-51.8, p=0.006 for no vs yes), respectively. The menopausal status and the adherence to dietary
guidelines were independent predictors of BMI change, as reported in Table 3. None of the factors has
been shown to be associated with serum metabolic markers alteration (data not shown).

 

Quality of life assessment: Emotional function, according to the EORTC questionnaire, was evaluable for
211 out of 243 patients (86.8%). Several patients experienced ‘quite a bit’ (G3) or ‘very much’ (G4) tension
(41.2%), worry (40.8%), irritability (36%), and depression (19%). Associations between emotional function
and anthropometric measures (baseline BMI and weight gain) are reported in Figures 3 and 4. No
difference in terms of tension, worry, irritability, and depression was found between patients with high and
low baseline adherence to dietary guidelines. Of interest, overall, after the educational intervention, the
WC reduction was correlated with lower rates of ‘G3-G4’ tension (11.7% vs. 8.6%, p=0.001), worry (14.5%
vs. 8.2%, p=0.001) and irritability (13.2% vs. 8.8%, p=0.002).

Discussion
This prospective study suggests that an evidence-based tailored educational nutritional intervention
during treatment for EBC can increase the adherence to dietary guidelines and improve the
anthropometric measures and the serum metabolic biomarkers in patients with high adherence. Unlike
other cancers, weight gain after EBC diagnosis represents a common and relevant issue, as reported by a
series of observational studies, considering that women who are overweight or gain weight after
diagnosis seem to be at greater risk for breast cancer recurrence and death compared with lighter women
[20]. In these studies, the weight gain, considered clinically relevant when it is more than 5% of pre-
diagnosis weight, was assessed in the �rst years after diagnosis or after the completion of adjuvant
treatments [21]. Conversely, in our analysis, almost half of the patients already gained more than 5% of
their usual weight before starting neoadjuvant/adjuvant chemotherapy or adjuvant hormonotherapy.
Moreover, this weight gain needs to be examined within the context that, at diagnosis, many patients in
our study were overweight (38.2%), obese (23.9%), and central obese (52.7%). Concerning menopausal
status at diagnosis, we did not detect any difference in the extent of weight increase between
premenopausal and postmenopausal patients, while we reported more central obesity in postmenopausal
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women, strengthening the hypothesis that the excess of adiposity may be a breast cancer risk factor only
for postmenopausal women [22]. The weight gain in EBC may be related and in�uenced by a
combination of phycological factors and behavior [23]. In this context, we observed a signi�cant
correlation between both baseline BMI and weight gain with tension, worry, irritability, and depression, as
well as with the levels of physical activity, measured by IPAQ. In line with previous evidence [24], many
women of our cohort (79%) were inactive. A signi�cant decline in levels of physical activity is very
frequent after EBC diagnosis, leading to change in body composition, as well as compromise
physiological and psychological functions, potentially worsening breast cancer outcomes [25, 26].
Besides, a change in the role of food, in eating behavior and nutrition status is common among women
after diagnosis. Indeed, our cohort presented a high-fat dietary pattern, exceeding the 20% of total energy,
as recommended by current evidence [12, 27], and a low �ber intake, which were both found to have
independent effects on serum estrogen levels [28, 29]. Although some women tend to opt for a healthier
diet after diagnosis, there are reports that they �nd comfort in consuming less healthy foods, using them
as a reward for the di�cult period of therapy [30]. With regard to food consumption, we observed a low
consumption of fruits, vegetables, and legumes and increased intake of high energy-dense and
nutritionally poor foods, in line with previous �ndings [31].

Promising evidence suggested that weight gain may be prevented in EBC patients with diet intervention,
achieving weight maintenance or loss [32, 33]. The educational component of our intervention was based
on international recommendations, promoting the Med-Diet, not using group educational sessions [34].
Patients may be more comfortable with a program that can address their speci�c needs and concerns, as
well as reinforce the survivor-speci�c bene�ts of improved lifestyle factors. Moreover, the scheduled visits
were by face-to-face contact during treatment and not by mail or telephone recall, as reported in several
studies [35, 36], ensuring a more active role of the patients in dietary change and, thus, determining
probably better adherence to dietary guidelines.

The Med-Diet has been shown to support weight loss and improve the in�ammatory pro�le in cardiac and
diabetic groups [37]. Given the tendency for EBC patients to gain body weight and risk for metabolic
syndrome, the Med-Diet may have a crucial role, promoting weight loss and offering multiple bene�ts due
to �ber and antioxidants content. [38]. Several studies investigated the relationship between dietary
interventions and weight management in EBC survivors, providing support for the e�cacy for
achievement weight loss [33]. However, a small number of nutritional interventional analyses focused on
a Mediterranean-like dietary pattern [39-41].

After the 12-months evidence-based tailored nutritional intervention, dietary habits were changed,
improving in plant food intake, and the adherence to dietary guidelines signi�cantly increased compared
to baseline. Consist with these data, a recent randomized trial, including 153 overweight and obese EBC
survivors, reported that patients who received a dietary intervention signi�cantly increased adherence to
Med-Diet guidelines compared to patients who received informational brochures (+22.5% vs. +2.7%,
p<0.001) [42]. In our study, a high adherence, achieved by 62.6% of patients, signi�cantly impacted
weight loss, leading to a median BMI and WC drop. Particularly, high adherence Med-Diet resulted as a
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signi�cant predictive factor in the multivariate analysis for BMI change. The proportion of overweight and
obese patients considerably declined (from 39.5% to 13.8 and from 9.2% to 3.3%, respectively, p=0.003)
and there was a signi�cant reduction of patients with central obesity (from 38.2% to 7.2%, p=0.01).
Furthermore, after the dietary intervention, none of the patients were found underweight. This represents a
relevant aspect since that a series of observational studies reported an association between low BMI and
increased risk of local recurrence and death [43, 44]. . Focus on the anthropometric measures’ change,
Finocchiaro et al. evaluated 100 women previously treated for EBC submitted to an individualized
intervention program based on WCRF/AICR guidelines and modeled on Med-Diet. They observed a
signi�cant improvement of adherence to the Med-Diet, with a statistically signi�cant decrease in mean
BMI and WC. However, this analysis recruited patients when they completed any chemotherapy treatment
[40], thus when most of the weight gain has already occurred.

Concerning the serum metabolic biomarkers, in our study, patients with high adherence to dietary
guidelines after the educational intervention reported an improvement in fasting levels of blood glucose
and lipid pro�le, providing insight into the biological mechanisms through nutritional pro�le may impact
on EBC outcome, reduce comorbidities and improve overall health. Indeed, both neoadjuvant and
adjuvant treatments appear to determine a signi�cant increase of blood glucose levels and worsening of
lipid pro�le [10, 45]. These alterations, regardless of the specific cause, may persist up to 24 months after
diagnosis and may be responsible for the worse prognosis in these patients [46]. On the other hand,
focusing on patients with low adherence to dietary guidelines, no BMI, WC, and blood tests’ differences
were observed. Thus, our data emphasized the relevance of adherence to dietary guidelines in improving
body weight and serum metabolic biomarkers. Considering that weight gain and altered metabolic pro�le
after diagnosis has been frequently reported for EBC patients, especially among women receiving
systemic chemotherapy [47], these data con�rm the e�cacy of dietary counselling by a registered
dietitian in preventing weight and metabolic negative changes. Of note, overall, after the educational
intervention, the WC reduction was correlated with an enhancement of emotional function, con�rming
previous evidence suggesting that improving weight-related distress plays an important role in increasing
the well-being of EBC patients [48].

A limit of this study is represented by the fact that the body composition was evaluated by the WC (a
surrogate measure of the visceral fat area), without the lean tissue mass assessment leading to
potentially missed diagnoses of sarcopenic obesity [49]. Besides, the effect of the dietary intervention on
the EBC recurrence and survival is not evaluated, due to the short median follow-up. However, available
evidence suggests the prognostic impact of nutritional intervention [12, 19]. In this regard, several trials
evaluating the impact of weight loss and other lifestyle changes after breast cancer diagnosis on
recurrence risk and mortality are currently ongoing [50, 51]. Nonetheless, the present study presents
several strengths, including an accurate evaluation of anthropometric measures and dietary intake
detected by trained dietitians, not based on patient’s self-reporting. Likewise, the nutritional intervention
was customized on an individual basis, with regular visits directly with the patient and not by mail or
telephone recall. Notably, we recruited women before starting the systemic therapy and we included



Page 11/23

patients regardless of their baseline BMI, evaluating the effect of the dietary intervention on body weight
also in underweight patients.

Conclusions
This prospective study provides some insights as to the potential impact of a pragmatic, real-world
dietary intervention in EBC patients during treatment. The results suggest that high adherence to dietary
guidelines, achieved by an early evidence-based tailored educational nutritional intervention, correlates
with an improvement in body weight, BMI, WC and serum metabolic pro�le in patients undergoing
adjuvant or neoadjuvant treatment for EBC. Considering the potential negative prognostic impact of
overweight, obesity, and weight gain for EBC patients, this study supports to adopt a nutritional
assessment and an evidence-based tailored dietary intervention at diagnosis and during treatment in
order to control the body weight, and, consequently, potentially enhance the disease outcome.
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Table 1. Baseline patients’ characteristics.
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Variable N. of patients (%)  

 

Median age in years (range) 49 (27-83)  

Median follow-up in months (range) 24 (1-157)  

Menopausal state at diagnosis    

Premenopausal

Postmenopausal

131 (53.9%)

112 (46.0%)

 

pT    

0 24 (9.9%)  

1 132 (54.3%)  

2 68 (28.0%)  

3 8 (3.3%)  

4 2 (0.8%)  

Unknown 9 (3.7%)  

pN    

0 121 (49.8%)  

1-3 119 (49.0%)  

Unknown 3 (1.2%)  

Histological Grade of primary    

1            20 (8.2%)  

2 95 (39.1%)  

3 93 (38.3%)  

Unknown 35 (14.4%)  

Ki67 Status            

<20% 107 (44.0%)  

>20% 134 (55.2%)  

Unknown 2 (0.8%)  

HER2 Status    

Positive 80 (32.9%)  
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Negative           162 (66.7%)  

Unknown 1 (0.4%)  

Estrogen Receptor Status    

Positive            190 (78.2%)  

Negative 33 (13.6%)  

Unknown 20 (8.2%)  

Progesteron Receptor Status    

Positive            153 (63.0)  

Negative 64 (26.3)  

Unknown 26 (10.7)  

Breast cancer phenotype 84 (34.6%)

59 (24.3%)

61 (25.1%)

19 (7.8%)

18 (7.4%)

2 (0.8%)

 

Luminal A   

Luminal B

HER2-positive/luminal

HER2-positive non luminal

Triple Negative

Not evaluable

 

Axillary dissection           

Yes 112 (46.1%)  

No 128 (52.7%)  

Unknown 3 (1.2%)  

Radiation treatment      

Yes 156 (64.2%)  

No 87 (35.8%)  

Adjuvant chemotherapy    

Yes 118 (48.6%)  

No 125 (51.4%)  

Adjuvant hormonotherapy    

Yes 202 (83.1%)  

No 41 (16.9%)  
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Adjuvant Trastuzumab    

Yes 51 (21.0%)  

No 192 (79.0%)  

Neoadjuvant chemotherapy              

Yes 67 (27.6%)  

No 176 (72.4%)  

Pathologic Complete Response to NACT (of those who underwent NACT,
N=67)

   

Yes 22 (32.8%)  

No 42 (62.7%)  

Not available 3 (0.4%)  

Neoadjuvant Trastuzumab    

Yes 27 (11.1%)  

No 216 (88.9%)  

Median fasting glycemia (mg/dl) [IQR] 91 (85.5-99.0)  

Median triglycerides (mg/dl) [IQR] 93 (68.5-134.5)  

Median total cholesterol (mg/dl) [IQR] 200.5 (171.8-
223.0)

 

Median HDL cholesterol (mg/dl) [IQR] 62 (52.0-70.0)  

Physical activity level    

Inactive 191 (79%)  

Minimally active 52 (21%)  

Su�ciently active 0 (0%)  

 

Legend – Table 1: NACT, Neoadjuvant Chemotherapy; IQR, interquartile range. 

Table 2. Baseline nutritional features in the overall population and according to menopausal status.
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Variable All

(234
Patients)

Premenopausal
status

(131 Patients)

Postmenopausal
status

(112 Patients)

p-
value

Median usual body weight
(Kg) [IQR]

63 (57.0-
71.3)

64.0 (57.0-72.0) 62.4 (57.0-70.0) 0.71*

Median body weight (Kg) [IQR] 67.4 (58.5-
76.0)

67.2 (58.7-75.8) 67.4 (59.0-76.9) 0.66*

Median BMI (Kg/m2) [IQR] 25.6 (22.5-
29.1)

25.5 (22.0-29.0) 25.6 (23.1-29.3) 0.56*

 

 

 

0.15#

Underweight N. (%) 5 (2.1%) 5 (3.8%) 0

Normal weight N. (%) 87 (35.8%) 50 (20.6%) 37 (33.0%)

Overweight N. (%) 93 (38.2%) 46 (35.1%) 47 (42.0%)

Obesity N. (%) 58 (23.9%) 30 (22.9%) 28 (25.0%)

Weight gain ≥5% N. (%) 115 (47.3%) 61 (46.6%) 54 (48.2%) 0.80#

Median WC (cm) [IQR] 86 (77.0-
95.0)

83.5 (75.0-94.0) 88 (81.0-97.0) 0.01*

Central obesity N. (%) 128 (52.7%) 59 (44.0%) 69 (63.3%) 0.01#

 Legend – Table 2: IQR, interquartile range; BMI, Body Mass Index; WC, Waist Circumference; *p-value:
Mann-Whitney non parametric test; #p-value: Pearson’s chi-square test.

 

Table 3. Predictors of BMI change at univariate and multivariate analysis.
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Variables Univariate Analysis Multivariate Analysis

ORs 95%
CI

p-
value

ORs 95%
CI

p-
value

Age at diagnosis

 (<70 years vs ≥70 years)

1.86 0.47-
7.38

0.376      

Menopausal status

(Premenopausal vs postmenopausal)

1.93 1.15-
3.25

0.013 2.09 1.23-
3.55

0.007

Lymph Node Status

(Negative vs positive)

1.54 0.92-
2.57

0.102      

Treatment

(chemotherapy vs chemotherapy+
hormonotherapy vs hormonotherapy)

0.82 0.45-
1.52

0.53      

Adherence to dietary guidelines

(High vs low)

4.62 1.24-
17.3

0.023 5.46 1.43-
20.85

0.013

Legend – Table 3: ORs, Odds ratios; CI, con�dence interval; vs, versus.

 

 

Figures
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Figure 1

Body Mass Index (classi�cation according to World Health Organization criteria) and waist circumference
change after the dietary intervention in patients with a high adherence [Panel A-C] and low adherence
[Panel B-D] to dietary guidelines. WC, Waist Circumference; p-value: Mc-Nemar non parametric paired test.

Figure 2

Blood glucose and lipid pro�le tests’ change after the dietary intervention in patients with a high
adherence [Panel A] and low adherence [Panel B] to dietary guidelines. HDL, high-density lipoprotein;
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fasting glycemia, triglycerides, total cholesterol and HDL cholesterol values are measured in mg/dl;
Interquartile Range are reported in square brackets; p-value: Wilcoxon non-parametric paired test.

Figure 3

Relationship between emotional function and baseline Body Mass Index (classi�cation according to
World Health Organization criteria). p-value: Pearson’s chi-square test.

Figure 4
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Associations between emotional function and weight gain at baseline. p-value: Pearson’s chi-square test.


