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Simple Summary: International guidelines for cancer prevention, related to diet, physical
activity and weight control, have demonstrated benefits both in primary prevention and in
improving health outcomes after cancer diagnosis. Few studies have assessed the adherence
to individual recommendations according to sociodemographic characteristics and tumor-
related factors. This study analyzes the degree of adherence to the 2018 WCRF/AICR
cancer prevention recommendations during the year prior to breast cancer diagnosis and
identifies potentially influential factors in 915 Spanish patients. The overall adherence
was moderate, being lower for maintaining a fiber-rich diet and higher for avoiding sugar-
sweetened drinks. Younger women, those with a high calorie intake and those with
more comorbidities displayed a poorer overall adherence, although the adherence to
individual recommendations varied according to specific sociodemographic and clinical
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factors. Understanding the baseline situation regarding healthy habits in this population is
crucial for developing programs aimed at improving these habits after diagnosis.

Abstract: Background/Objectives: The 2018 World Cancer Research Fund/American
Institute for Cancer Research (WCRF/AICR) cancer prevention recommendations benefit
primary prevention and survivor outcomes. This study evaluated the adherence to these
recommendations during the year prior to breast cancer diagnosis and identified related
clinical and sociodemographic factors. Methods: A total of 915 patients with breast cancer
were recruited from eight hospitals in four regions of Spain. The participants completed an
epidemiologic questionnaire and a food frequency questionnaire. The compliance with the
WCRF/AICR recommendations was assessed using a standardized score based on seven
recommendations. Standardized prevalences and standardized prevalence ratios (SPRs)
for moderate and high adherence were calculated based on participant characteristics
using binary and multinomial logistic regression models. Results: The mean adherence
was 3.5 points out of 7. The recommendations with the best and worst adherence were
avoiding sugar-sweetened drinks (54.4% adherence) and maintaining a fiber-rich diet
(4.4% consumed ≥30 g/day). The overall adherence was better in women aged ≥60 years
(SPR = 1.55; 95% CI = 1.09–2.22), and worse in those with a caloric intake ≥2000 kcal/day
(SPR = 0.48; 95% CI = 0.37–0.62) or ≥2 comorbidities (SPR = 0.66; 95% CI = 0.49–0.89). The
adherence to maintaining a healthy weight was worse in those with ≥2 comorbidities and
stage III-IV tumors. The physical activity adherence was worse in working women and
those with ≥2 comorbidities. The alcohol restriction adherence was worse in smokers.
Younger women, smokers and those with a low calorie intake were less adherent to the
fruit/vegetable recommendation. The consumption of fiber and limited consumption of
red/processed meat adherence was poor in all the subgroups. The adherence to a limited
consumption of fast food and sugary drinks was worse in younger women and high-
calorie-diet consumers. Conclusions: The differences in the adherence to recommendations
according to patient characteristics justify the design of personalized interventions for
breast cancer patients.

Keywords: lifestyle recommendations; WCRF/AICR guidelines; cancer prevention
recommendations; compliance; health behaviors; healthy lifestyle; breast cancer patients

1. Introduction
Breast cancer was the most frequently diagnosed cancer in women in 2022, world-

wide [1] and in Europe (EU-27), with an estimated age-standardized rate (European 2013
population) of 147.6 cases per 100,000 women [2]. In Spain, breast cancer also ranked first
among diagnosed tumors in women in 2022, with 130.8 cases per 100,000 women (30.3%
of all malignant tumors except non-melanoma skin cancer in women) [2]. The same year,
Spain showed a standardized mortality rate of 23.3 deaths per 100,000 women (14.7% of
all cancer deaths in Spain) [2]. In terms of survival, Spain has been improving in recent
years, with the age-standardized 5-year net survival being 85.2% in women diagnosed in
the period 2010–2014 [3]. The increase in survival has contributed to positioning this tumor
as the most prevalent in Spain, reaching 516,827 cases as of December 2020 [4].

The second World Cancer Research Fund/American Institute for Cancer Research
(WCRF/AICR) expert report published, in 2007, the 10 Cancer Prevention Recommen-
dations, which focus on eating a healthy diet, maintaining a healthy body weight, and
engaging in regular physical activity. These recommendations were updated in 2018 [5].
Increasing evidence demonstrates the benefits of maintaining healthy lifestyles not only
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in the primary prevention of breast cancer [6,7] but also in health outcomes after cancer
diagnosis, such as the all-cause mortality [8], quality of life [9], tolerance to treatments [10]
and others [11]. Therefore, the WCRF/AICR expert panel advises individuals to follow
these recommendations as far as possible after cancer diagnosis [5].

While the interest in the benefits of adopting healthy lifestyles is growing, evidence
indicates that the compliance with recommendations is low among cancer survivors, and
that it may decrease with time since diagnosis [12,13]. Studies that delve into analyzing the
sociodemographic characteristics that may influence this compliance are scarce [14,15], and
its correlation with tumor stage or other anatomopathological and treatment-related factors
is not often addressed [5]. Therefore, the aim of this study is to quantify the adherence to
the 2018 WCRF/AICR recommendations before diagnosis in patients with breast cancer,
and to identify sociodemographic and clinical factors linked to such adherence. Knowing
the level of adherence before diagnosis and the associated factors would enable more
precise targeting of recommendations and more personalized support for women with
breast cancer.

2. Materials and Methods
2.1. Study Population

This study is part of a multicenter case–case project, the Breast Cancer & Density Asso-
ciation Study (BCDAS). A total of 1021 breast cancer patients were ambispectively recruited
from the oncology departments of eight hospitals located in four Spanish regions (Catalonia,
Madrid, Valencian Region and Navarre). Women diagnosed between January 2014 and
March 2019 were interviewed between October 2016 and December 2019. Inclusion criteria
were being over 18 years old, having a histological diagnosis of breast carcinoma (invasive
or in situ) and being able to respond to an epidemiological questionnaire. Exclusion criteria
included surgical interventions on the healthy breast before diagnosis with removal of
breast tissue, breast reconstruction, breast augmentation and the presence of a synchronous
bilateral tumor.

Recruitment was carried out by medical oncologists after obtaining written informed
consent from the patients.

The protocol adhered to the principles of the Declaration of Helsinki and was approved
by the Research Ethics and Animal Welfare Committee of the Instituto de Salud Carlos III
(CEI PI 32_2015-v2, June 2015). Patient information was anonymized in the database before
statistical analysis.

2.2. Study Variables

Trained interviewers administered an epidemiological survey by telephone. The
survey included information on sociodemographic variables, anthropometric data, personal
and family medical history, hormonal and reproductive information, alcohol consumption,
tobacco use and physical activity. After recruitment, hospital researchers completed a
questionnaire on clinical and pathological data.

Dietary intake during the year prior to diagnosis was estimated using a food frequency
questionnaire, included in the epidemiological questionnaire, designed for the Spanish
population and used in previous studies [16]. Responses for each food item were converted
into mean daily or weekly intake (in grams) and total energy intake (in kilocalories/day),
using the ALEVINT 1.0 software [17]. Physical activity was assessed in a specific section
of the questionnaire that collected information on the practice of different types of sports
and activities in the year prior to diagnosis, measured in hours per week, as well as the
months during which each activity had been practiced. The total minutes/week of physical
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activity for each participant was calculated by adding up the annual average minutes/week
dedicated to each activity.

The possible determinants of adherence to the 2018 WCRF/AICR recommendations
evaluated were as follows: sociodemographic factors at diagnosis (age, recruiting region,
educational level and working status), lifestyle factors at diagnosis (smoking status, parity
and energy intake), clinical characteristics at diagnosis (menopausal status, number of
comorbidities, emotional stress level, personal history of cancer and carrying a breast cancer-
predisposing mutation (BRCA1, BRCA2, PTEN, TP53, PALB2 and others)), family history of
breast cancer and cancer diagnosis-related factors (years since diagnosis, molecular subtype
and stage at diagnosis according to the 7th edition of the American Joint Committee on
Cancer (AJCC) TNM staging system [18]). For tumor stage codification, pathological
stage was prioritized over clinical stage, except in cases of neoadjuvant treatment or no
surgical treatment.

2.3. Construction of the WCRF/AICR Compliance Score

The score of adherence to the 2018 WCRF/AICR prevention recommendations in the
year prior to diagnosis was created based on guidelines previously published by Shams-
White et al., that did not include the general recommendation on supplement intake and
the additional recommendation on cancer survivors due to operational redundancy [19,20].
We could not include the additional recommendation on breastfeeding, because this infor-
mation was not available for all the participants. Therefore, the score was built from the
following seven components: (1) be a healthy weight; (2) be physically active; (3) eat a diet
rich in whole grains, vegetables, fruit and beans; (4) limit the consumption of “fast foods”
and other processed foods high in fats, starches, or sugars; (5) limit the consumption of red
and processed meat; (6) limit the consumption of sugar-sweetened drinks; and (7) limit
alcohol consumption. Table 1 shows the operationalized variables and the corresponding
scores. The method of scoring assigned 1 point when the recommendation was fully met,
0.5 points when the recommendation was partially met and 0 points when it was not
met [19]. For the recommendation of eating a diet rich in whole grains, vegetables, fruit
and beans, which has two sub-recommendations, the punctuation was halved to maintain
a total maximum score of one point. On the other hand, although be a healthy weight also
has two sub-recommendations, as information on waist circumference was not available,
the score for Body Mass Index (BMI) was doubled, as recommended by Shams-White
et al. [19]. Ultra-processed food (UPF) intake was estimated based on an adaptation of the
NOVA classification system [21], grouping foods based on the nature, scope and purposes
of the industrial processes they undergo. As recommended by the authors, this variable
was divided into terciles instead of using absolute reference values. Also following Shams-
White et al.’s proposal, cut-offs for the physical activity recommendation, measured in
minutes/week, were obtained from Spanish national guidelines [22]. The final score was
calculated by summing individual scores, and, therefore, it ranged from 0 (no recommen-
dations met) to 7 (all recommendations fully met). Lastly, three compliance categories were
created based on the tertiles of the distribution of the total score in the study population:
low adherence (<2.5 points), moderate adherence (2.5–3.5), and high adherence (>3.5).

2.4. Statistical Analyses

Continuous variables were summarized using means and standard deviations, while
absolute figures and percentages were used for categorical variables. To assess significant
differences by categories of compliance, Pearson’s chi-square test was applied for categori-
cal variables, while for continuous variables, the Wald test was used through simple linear
regression models.
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Table 1. Operationalization and adherence to the 2018 WCFR/AIRC recommendations.

Adherence
(N = 915)

2018 WCRF/AICR Recommendations Operationalization Points n (%)

1. Be a healthy weight BMI (kg/m2):
18.5–24.9 1 414 (45.2)
25–29.9 0.5 300 (32.8)
<18.5 or ≥30 0 201 (22.0)

2. Be physically active Total moderate–vigorous physical
activity (min/wk):

≥300 1 158 (17.3)
150–<300 0.5 124 (13.5)
<150 0 633 (69.2)

3. Eat a diet rich in whole grains, vegetables, fruits and beans Fruits and vegetables (g/day):
≥400 0.5 465 (50.8)
200–<400 0.25 318 (34.8)
<200 0 132 (14.4)

Total fiber (g/day):
≥30 0.5 24 (2.6)
15–<30 0.25 483 (52.8)
<15 0 408 (44.6)

4. Limit consumption of “fast foods” and other processed foods
high in fat, starches or sugars

Percent of total kcal from
ultra-processed foods:

Tertile 1 (<17.02) 1 305 (33.3)
Tertile 2 (17.02–27.15) 0.5 305 (33.3)
Tertile 3 (>27.15) 0 305 (33.3)

5. Limit consumption of red and processed meat Total red and processed meat (g/wk):
Red meat <500 and
processed meat <21 1 87 (9.5)

Red meat <500 and
processed meat
21–<100

0.5 329 (36.0)

Red meat ≥500 or
processed meat ≥100 0 499 (54.5)

6. Limit consumption of sugar-sweetened drinks Total sugar-sweetened drinks
(g/day):

0 1 498 (54.4)
>0–≤250 0.5 389 (42.5)
>250 0 28 (3.1)

7. Limit alcohol consumption Total ethanol (g/day):
0 1 325 (35.5)
≤14 (1 drink) 0.5 526 (57.5)
>14 (>1 drink) 0 64 (7.0)

To control for confounding, the prevalences of low, moderate and high compliance
with the full cancer prevention recommendations, during the year prior to diagnosis,
by categories of each sociodemographic and clinical characteristic were standardized to
the distribution of selected confounding factors in the overall sample of breast cancer
patients, including age at diagnosis (<50, 50–60, >60 years), recruitment region (Catalonia,
Madrid, Valencian Region, Navarre), educational level (primary education or less, high
school/vocational training, university graduate), working status at diagnosis (no, yes),
smoking status at diagnosis (no, yes), energy intake in the year prior to diagnosis (<1500,
1500–2000, >2000 kcal/day), parity (parous or nulliparous), family history of breast cancer
(none, second degree only, first degree), number of comorbidities (0, 1, ≥2), menopausal
status at diagnosis (pre/perimenopausal, postmenopausal), and years since diagnosis (<1,
1–2, 3–5 years). This standardization was accomplished by first fitting a multinomial logistic
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model relating the three compliance levels with each target characteristic and adjusting for
the above confounding factors, and then calculating the average predicted probabilities of
low, moderate and high compliance, as if every breast cancer patient were in each category
of the target characteristic with their confounding factors unchanged [23,24]. We estimated
the standardized prevalence ratios (SPRs) for moderate and high compliance, comparing
each category of the target characteristic with the reference one, together with their 95%
confidence intervals (95% CIs).

We used similar model-based standardization methods to estimate the standardized
prevalences of compliance with each specific recommendation across categories of sociode-
mographic and clinical characteristics, but fitting a binary logistic model for compliance
(yes, no) with the specific recommendation and further adjusting for the overall compliance
score obtained from the remaining recommendations. The resulting SP and 95% CIs were
represented in forest plots.

All analyses were performed using the statistical software STATA/MP 18.0 (StataCorp
LLC, College Station, TX, USA) and R 4.3.1.

3. Results
From the initial sample of 1021 women with breast cancer, 60 participants were

considered ineligible, 19 declined to participate, 17 reported implausible caloric intake
(<750 or >4500 kcal/day), and 10 were excluded due to lack of information on one or more
components of the score. Thus, the final study sample consisted of 915 women with breast
cancer, with a mean age of 56.8 years (range 23–97 years) at the time of the interview. The
interviews were conducted on average 1.1 years after diagnosis (range 0–5 years).

Table 1 shows the percentage of adherence to each of the WCRF/AICR recommen-
dations. The one with the highest compliance was the limited consumption of sugar-
sweetened drinks (54.4% of compliant women). On the contrary, the recommendation with
the worst adherence was eating a diet rich in fiber (2.6% consumed at least 30 g/day of
total fiber).

The sociodemographic and clinical characteristics at diagnosis, overall and by tertiles
of the WCRF/AICR score, are described in Table 2. The mean age of the participants was
55.3 years (range 22–94). University education was completed by 32.1% of the patients. In
the year prior to diagnosis, 60.1% of the women were employed, and 76.8% did not smoke.
Additionally, 83% of the women had at least one child and 62.6% were menopausal at the
time of diagnosis. The distribution of the tumor subtypes was as expected (68.6% luminal,
19.1% Her2+ and 12.3% triple-negative).

Table 2. Characteristics of breast cancer patients at diagnosis, overall and by tertiles of the
WCRF/AICR score.

Adherence to WCRF/AICR Recommendations

Total Low Moderate High
(0.75–2.75) (3.00–3.75) (4.00–6.50)

n (%) n (%) n (%) n (%) p-Value

Total 915 (100.0) 264 (28.9) 335 (36.6) 316 (34.5)

Adherence score, mean (SD) 3.5 (1.0)
Age, mean (SD) 55.3 (11.4) 53.5 (11.0) 55.5 (11.4) 56.6 (11.6) 0.001
Recruiting region

Catalonia 477 (52.1) 150 (56.8) 179 (53.4) 148 (46.8) 0.159
Madrid 246 (26.9) 67 (25.4) 91 (27.2) 88 (27.8)
Valencian Region 84 (9.2) 19 (7.2) 26 (7.8) 39 (12.3)
Navarre 108 (11.8) 28 (10.6) 39 (11.6) 41 (13.0)
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Table 2. Cont.

Adherence to WCRF/AICR Recommendations

Total Low Moderate High
(0.75–2.75) (3.00–3.75) (4.00–6.50)

n (%) n (%) n (%) n (%) p-Value

Educational level
Primary education or less 344 (37.6) 105 (39.8) 124 (37.0) 115 (36.4) 0.199
High school/vocational training 277 (30.3) 89 (33.7) 93 (27.8) 95 (30.1)
University graduate 294 (32.1) 70 (26.5) 118 (35.2) 106 (33.5)

Working status
No 365 (39.9) 98 (37.3) 134 (40.0) 133 (42.1) 0.498
Yes 549 (60.1) 165 (62.7) 201 (60.0) 183 (57.9)

Smoking status
No 695 (76.8) 197 (76.4) 250 (75.1) 248 (79.0) 0.491
Yes 210 (23.2) 61 (23.6) 83 (24.9) 66 (21.0)

Energy intake (kcal/day)
<1500 297 (32.5) 55 (20.8) 106 (31.6) 136 (43.0) <0.001
1500–1999 369 (40.3) 98 (37.1) 146 (43.6) 125 (39.6)
≥2000 249 (27.2) 111 (42.0) 83 (24.8) 55 (17.4)

Menopausal status
Pre/perimenopausal 342 (37.4) 112 (42.4) 119 (35.5) 111 (35.1) 0.132
Postmenopausal 573 (62.6) 152 (57.6) 216 (64.5) 205 (64.9)

Parity
Parous 759 (83.0) 216 (81.8) 289 (86.3) 254 (80.4) 0.115
Nulliparous 156 (17.0) 48 (18.2) 46 (13.7) 62 (19.6)

Stress level
Low–moderate 117 (20.3) 44 (23.7) 31 (16.0) 42 (21.4) 0.158
Substantial–high 459 (79.7) 142 (76.3) 163 (84.0) 154 (78.6)

Number of comorbidities
0 443 (48.5) 130 (49.2) 159 (47.7) 154 (48.7) 0.089
1 299 (32.7) 84 (31.8) 99 (29.7) 116 (36.7)
≥2 171 (18.7) 50 (18.9) 75 (22.5) 46 (14.6)

Personal history of cancer
No 859 (93.9) 247 (93.6) 319 (95.2) 293 (92.7) 0.399
Yes 56 (6.1) 17 (6.4) 16 (4.8) 23 (7.3)

Family history of breast cancer
None 549 (60.0) 165 (62.5) 206 (61.5) 178 (56.3) 0.330
Second degree only 198 (21.6) 59 (22.3) 69 (20.6) 70 (22.2)
First degree 168 (18.4) 40 (15.2) 60 (17.9) 68 (21.5)

Mutation carrier
No 898 (98.1) 259 (98.1) 328 (97.9) 311 (98.4) 0.890
Yes 17 (1.9) 5 (1.9) 7 (2.1) 5 (1.6)

Years since diagnosis, mean (SD) 1.1 (1.3) 1.1 (1.3) 1.1 (1.3) 1.1 (1.3) 0.845
Tumor subtype a

HR+ 571 (68.6) 160 (67.5) 211 (69.0) 200 (69.2) 0.697
HER2+ 159 (19.1) 51 (21.5) 53 (17.3) 55 (19.0)
TN 102 (12.3) 26 (11.0) 42 (13.7) 34 (11.8)

AJCC stage b

0–I 335 (43.2) 90 (40.4) 124 (43.2) 121 (45.5) 0.698
II 317 (40.9) 97 (43.5) 120 (41.8) 100 (37.6)
III–IV 124 (16.0) 36 (16.1) 43 (15.0) 45 (16.9)

a Tumor subtypes: HR+ = hormone receptor-positive tumors (estrogen receptor, ER+ and/or progesterone receptor
PR+, with HER2−); HER2+ = human epidermal growth factor receptor 2-positive tumors; TN = triple-negative
tumors (ER−, PR− and HER2−). b According to the 7th edition of the American Joint Committee on Cancer
(AJCC) cancer staging manual [18].

The mean adherence score to the recommendations was 3.5 out of 7 points (range
0.75–6.50), and the prevalence of full adherence to three or more recommendations/sub-
recommendations was 45.5%. Women with lower compliance were younger (<50 years)
and had a higher caloric intake (≥2000 kcal/day) (Table 2).
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Table 3 presents the SPRs of moderate and high compliance with the 2018 WCRF/AICR
recommendations. Compared to the women with an intake of less than 1500 kcal/day,
the SP of high compliance was 29% lower among those with an intake between 1500 and
1999 kcal/day (SPR = 0.71; 95% CI = 0.59–0.86), and 52% lower in patients with an intake
of at least 2000 kcal/day (SPR = 0.48; 95% CI = 0.37–0.62). Women reporting two or more
comorbidities at diagnosis had a 34% lower compliance with the recommendations than
those who did not have any (SPR = 0.66; 95% CI = 0.49–0.89). In contrast, the SP of high
compliance was 55% higher in the women over 60 years old compared to those under
50 years (SPR = 1.55; 95% CI = 1.09–2.22).

Table 3. Standardized prevalence ratios of compliance with 2018 WCRF/AICR recommendations by
participant characteristics at diagnosis.

Standardized Prevalence Ratio (95% CI) a

Moderate Compliance High Compliance

Age b

<50 1.00 1.00
50–60 0.80 (0.61–1.05) 1.22 (0.91–1.65)
>60 0.85 (0.60–1.20) 1.55 (1.09–2.22)

Recruiting region
Catalonia 1.00 1.00
Madrid 0.96 (0.77–1.20) 1.22 (0.98–1.52)
Valencian Region 0.82 (0.58–1.16) 1.44 (1.10–1.89)
Navarre 0.96 (0.71–1.29) 1.18 (0.89–1.58)

Educational level
Primary education or less 1.00 1.00
High school/vocational training 0.96 (0.75–1.23) 1.10 (0.87–1.39)
University graduate 1.23 (0.97–1.56) 1.07 (0.83–1.37)

Working status
No 1.00 1.00
Yes 1.04 (0.84–1.31) 1.00 (0.80–1.25)

Smoking status
No 1.00 1.00
Yes 1.14 (0.93–1.39) 0.81 (0.64–1.02)

Energy intake (kcal/day)
<1500 1.00 1.00
1500–1999 1.11 (0.91–1.37) 0.71 (0.59–0.86)
≥2000 0.96 (0.76–1.23) 0.48 (0.37–0.62)

Menopausal status
Pre/perimenopausal 1.00 1.00
Postmenopausal 1.23 (0.92–1.64) 0.88 (0.67–1.15)

Parity
Parous 1.00 1.00
Nulliparous 0.76 (0.58–1.00) 1.15 (0.92–1.43)

Stress level
Low–moderate 1.00 1.00
Substantial–high 1.26 (0.91–1.74) 0.88 (0.68–1.13)

Number of comorbidities
0 1.00 1.00
1 0.99 (0.80–1.22) 1.02 (0.85–1.24)
≥2 1.25 (0.99–1.59) 0.66 (0.49–0.89)

Personal history of cancer
No 1.00 1.00
Yes 0.75 (0.48–1.18) 1.21 (0.88–1.67)
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Table 3. Cont.

Standardized Prevalence Ratio (95% CI) a

Moderate Compliance High Compliance

Family history of breast cancer
None 1.00 1.00
Second degree only 0.94 (0.75–1.18) 1.14 (0.92–1.42)
First degree 0.97 (0.77–1.22) 1.16 (0.93–1.44)

Mutation carrier
No 1.00 1.00
Yes 0.99 (0.51–1.93) 0.95 (0.47–1.92)

Tumor subtype c

HR+ 1.00 1.00
HER2+ 0.93 (0.73–1.18) 1.00 (0.79–1.26)
TN 1.12 (0.86–1.47) 0.88 (0.64–1.19)

AJCC stage d

0–I 1.00 1.00
II 1.06 (0.86–1.30) 0.95 (0.77–1.18)
III–IV 0.97 (0.73–1.29) 1.04 (0.79–1.37)

a Standardized to the overall distribution of age, recruiting region, educational level, working status, smok-
ing status, caloric intake, parity, family history of breast cancer, number of comorbidities, menopausal sta-
tus and years since diagnosis in the entire sample of breast cancer patients. b In tertiles. c Tumor subtypes:
HR+ = hormone receptor-positive tumors (estrogen receptor, ER+ and/or progesterone receptor PR+, with
HER2−); HER2+ = human epidermal growth factor receptor 2-positive tumors; TN = triple-negative tumors
(ER−, PR− and HER2−). d According to the 7th edition of the American Joint Committee on Cancer (AJCC)
cancer staging manual [18].

Figures 1 and 2 show the SP and 95% CI of high compliance with each of the 2018
WCRF/AICR recommendations. The recommendations with the highest SP of high compli-
ance were limited consumption of sugar-sweetened drinks (54.4% did not consume them,
95% CI = 51.4–57.5) and fruit and vegetable intake (51.4% consumed at least 400 g/day, 95%
CI = 48.4–54.3). In contrast, fiber consumption was the recommendation with the lowest
adherence (4.4% consumed at least 30 g/day, 95% CI = 2.7–6.0), followed by the limited
consumption of red and processed meat, with only 9.9% of women (95% CI = 7.9–11.8)
eating less than 500 g of red meat and less that 21 g of processed meat per week.

Figure 1 displays the results corresponding to the recommendations for BMI, physical
activity, and alcohol consumption. For maintaining a healthy BMI, the overall SP of
high adherence was 45.4% (95% CI = 42.3–48.4). Women under 50 years old, university-
educated women and smokers showed an SP over that value, while the SP was lower
among the less educated patients, women with two or more comorbidities and those with
stage III-IV tumors. Concerning physical activity, the global SP of high compliance was
17.2% (95% CI = 14.8–19.7), and was higher among women that did not work and had no
children and lower among those employed at the time of diagnosis or with two or more
comorbidities. Regarding the recommendation to reduce alcohol consumption, 35.6% of
the participants were non-drinkers (95% CI = 32.5–38.7). Less educated women, those who
were not working, or those with triple-negative breast cancer presented a higher prevalence
of compliance, while university-educated women and smokers showed lower compliance.

In terms of the compliance with dietary recommendations (Figure 2), the SP of high
adherence for fruit and vegetable consumption was 51.4% (95% CI = 48.4–54.3). This
prevalence was higher among women older than 61 years, non-smokers, those consuming
2000 Kcal/day or more and those with two or more comorbidities, while younger women,
patients from the Madrid region, smokers and those with a lower caloric intake showed
lower adherence. The adherence to fiber intake recommendation showed an SP of 4.4% (95%
CI = 2.8–6.0), and was higher among patients who consumed at least 2000 Kcal/day and
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lower among those with second-degree education or with stage III-IV tumors at diagnosis.
Regarding the fast food consumption, the overall prevalence of high adherence was 33.1%
(95% CI = 30.2–36.0), showing lower prevalence in women younger than 50 years, those
with a higher caloric intake, mutation carriers and women with triple-negative tumors. The
compliance with the recommendation to limit the intake of red and processed meat was
9.9% (95% CI = 7.9–11.8), being lower among women consuming 2000 Kcal/day or more.
Lastly, the SP of not consuming sugar-sweetened drinks was 54.5% (95% CI = 51.4–57.5),
and was lower among younger women and in those with a higher caloric intake.
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Figure 1. Standardized prevalence of compliance with specific WCRF/AICR lifestyle recommenda-
tions by participant characteristics at diagnosis. Prevalences (squares with area inversely proportional
to their variances) and 95% confidence intervals (horizontal lines) were standardized to the overall
distribution of age, recruiting region, educational level, working status, smoking status, caloric intake,
menopausal status, parity, number of comorbidities, family history of breast cancer, years since
diagnosis and the overall adherence to the other recommendations in the entire sample of breast
cancer patients. Column colors correspond to tertiles of total adherence score.
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Figure 2. Standardized prevalence of compliance with specific WCRF/AICR dietary recommenda-
tions by participant characteristics at diagnosis. Prevalences (squares with area inversely proportional
to their variances) and 95% confidence intervals (horizontal lines) were standardized to the overall
distribution of age, recruiting region, educational level, working status, smoking status, caloric intake,
menopausal status, parity, number of comorbidities, family history of breast cancer, years since
diagnosis and the overall adherence to the other recommendations in the entire sample of breast
cancer patients. Column colors correspond to tertiles of total adherence score.

4. Discussion
The women in our study demonstrated moderate compliance with the 2018 WCRF/AICR

recommendations (mean adherence score of 3.5 points out of 7). The recommendations with
the highest adherence were those related to limiting the consumption of sugar-sweetened
drinks, eating fruits and vegetables, maintaining a healthy weight, and limiting alcohol
and fast food consumption, with between one-third and one-half of women being highly
compliant with them. On the other hand, lower adherence was observed with the recom-
mendations of following a diet rich in fiber and limiting red and processed meat intake,
with less than 10% displaying high compliance. The overall compliance was lower among
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the younger women, those with a higher daily caloric intake and those with more than
one comorbidity.

There is evidence regarding the association between adherence to the 2018 WCRF/AICR
recommendations and breast cancer risk [6,7,25]. However, few studies have analyzed
the compliance with each recommendation by sociodemographic and clinical characteris-
tics [14,15]. This study examines the adherence to these recommendations at the time of
cancer diagnosis. Knowing the baseline situation regarding healthy habits in this popu-
lation is crucial to implement programs aimed at improving these habits after diagnosis,
since they have been associated with health outcomes among survivors [8,9,26–28]. Pre-
vious studies have shown that the diagnosis itself motivates patients to make behavioral
changes toward healthier lifestyles, but this motivation decreases over time [29], so the
early stages after diagnosis seem to be a crucial time to implement these prevention and
health promotion activities [12,29]. Furthermore, the increase in breast cancer survival,
with a rise in the prevalence of survivors and greater social sensitivity towards healthy
lifestyles [30], are additional compelling reasons to work on health promotion in this
group [31]. Sociodemographic factors may influence lifestyle habits, as demonstrated in
the study by Malcosom et al. [14]. In our study, several sociodemographic and clinical
factors were also found to affect compliance with the WCRF/AICR recommendations, in a
different sociocultural context, both overall and for each recommendation separately. This
approach could allow for the design of more adapted and tailored strategies based on the
characteristics of each patient.

In the following sections, we will discuss the results for each recommendation sepa-
rately to contribute to the possibility of designing more personalized health advice.

1. Be a healthy weight

Obesity and overweight are growing health problems in most parts of the world, and
also in Spain. Specifically, the prevalence of obesity in Spanish women has increased from
7.9% in 1987 to 15.5% in 2020 [32]. In our study, the prevalence of obesity was somewhat
higher (18.9%), although it is important to note that weight gain is a common problem
for many breast cancer survivors [33]. We observed higher compliance with this recom-
mendation among younger women. The direct relationship between obesity and age in
women, excluding individuals aged 85 and above, is well known [32]. Similarly, the inverse
correlation between obesity and educational and socioeconomic levels has also been estab-
lished [14,34,35]. The higher prevalence of healthy weight detected among smokers may be
favored by multiple mechanisms, not all well known, and many mediated by nicotine [36].
The lower compliance with this recommendation among women with comorbidities may
be influenced by limitations on the ability to exercise, thereby increasing the BMI. This is
consistent with the lower compliance we also observed with the recommendation of being
physically active in this group. In addition, there is evidence that certain comorbidities
affecting mental health are related to a higher prevalence of obesity [37,38]. However, our
study does not disaggregate the different types of morbidity, precluding us to investigating
more deeply the possible effect of different pathologies.

2. Be physically active

Regular physical activity appears to be associated with reduced cancer mortal-
ity [39,40] and enhanced quality of life of survivors [41], among other beneficial effects.
The percentage of sedentary women in Spain has decreased from 47% in 1993 to 32.3%
in 2020 [32], but 37% of women in 2017 did not achieve the 150 min of physical activity
per week recommended by the World Health Organization [42]. In our study, this figure
was much higher (69%). Patients with more comorbidities were significantly less adherent.
Although it seems reasonable that women with certain pathologies find it more difficult
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to engage in physical activity, for some conditions, it is advisable to exercise, even as part
of the treatment. Adherence was also worse in women who were employed in the year
before diagnosis. This result has been previously described [15], and is probably due to the
reduced availability of time for self-care, as well as the lack of established workplace exer-
cise programs in Spain (only 2.5% of individuals report exercising at their workplace) [43].
Likewise, the higher adherence detected among women without children may also be
related to greater time availability. Lack of time is the main reason why 33.8% of women in
Spain do not exercise [43].

3. Limit alcohol consumption

The consumption of alcohol consistently ranks as the dietary factor most strongly
associated with the risk of breast cancer [44,45]. In Spain, it has been estimated that 6.2% of
breast cancer cases in 2020 were attributable to alcohol consumption [46]. The number of
women who habitually consumed alcohol in our country decreased until 2018. Since then,
there has been a slight increase, with 3.5% of women reporting daily alcohol consumption in
2022 [47]. In our study, there was an educational gradient, with lower adherence observed
in university-educated women, aligning with the alcohol consumption data in the Spanish
population [32]. The lower adherence detected among working women and smokers is
also in line with what has been observed at the national level [32,48], and the sociocultural
factors that lead smokers to drink alcohol has been previously described [49].

4. Eat a diet rich in whole grains, vegetables, fruit and beans

The consumption of fruits and vegetables has been associated with a lower risk of
developing breast cancer [44,50], although a relationship with a better prognosis in breast
cancer survivors has not been demonstrated [51]. The prevalence of high compliance
with this recommendation reached 51% in our participants, higher than that described in
studies from other countries such as the UK [14]. In our context, the 2020 European Health
Survey indicates that 71% of women reported consuming fresh fruit at least once a day,
and 52% consumed vegetables, salads, or greens daily [32]. Moreover, households with a
person responsible for purchasing aged over 50, especially those with retired individuals,
exhibited higher fruit consumption [52]. This aligns with the higher adherence to this
recommendation observed among older women, in our study and others [14]. On the other
hand, reduced adherence to fruit and vegetable consumption by active smokers has also
been previously reported in both Canadian [53] and Spanish adults [54].

Regarding fiber consumption, although its association with breast cancer incidence is
limited [44], there is evidence suggesting that post-diagnosis dietary fiber intake decreases
the all-cause mortality [26,55]. Only 4.4% of our participants complied with this recommen-
dation, which is consistent with other studies conducted in our setting, both in long-term
breast cancer survivors [15] and in the general population [56].

5. Limit consumption of “fast foods” and other processed foods high in fat, starches
or sugars

The French NutriNet-Santé cohort found an 11% increase in breast cancer risk for
every 10% increase in the proportion of UPFs in the diet [57]. This result was confirmed by a
meta-analysis published in 2023 [58]. As for breast cancer mortality, the UK Biobank cohort
showed a 16% increase for every 10% point increase in UPFs [59]. A study carried out in
a representative sample of the Spanish population (ENRICA study) showed an average
calorie consumption from UPFs of 24.4% [60], a figure that is very close to that found in
our study (23.5%). Consistent with our results, the ENRICA study also showed a higher
UPF consumption among younger women [60]. The lower consumption among mutation
carriers could be related to a higher perceived risk, which would increase adherence, as has
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been seen in some studies on smoking [61]. However, it should be noted that our sample
of mutation carriers was very small. In relation to the breast cancer molecular subtype,
another Spanish multicenter study on the determinants of adherence to the WCRF/AICR
recommendations in long-term breast cancer survivors also showed lower adherence to
the recommendation regarding fast food consumption in women with triple-negative
tumors [15].

6. Limit consumption of red and processed meat

In 2015, the International Agency for Research on Cancer classified red meat consump-
tion as probably carcinogenic (Group 2A), linking it to the risk of colon, pancreatic and
prostate cancer, and processed meat consumption as carcinogenic (Group 1), mainly based
on its relationship with colorectal cancer [62]. However, some subsequent meta-analyses
have also related the consumption of processed meat to the risk of breast cancer [63,64].
Meat consumption in Spain is very high, ranking seventh in the European Union in terms
of per capita consumption in 2021 [65]. In our sample, only 10% of women consume less
than 500 g of red meat and less than 21 g of processed meat per week, a figure very similar
to other European countries [14,66] and in Spanish breast cancer survivors [15].

7. Limit consumption of sugar-sweetened drinks

Sugar-sweetened beverage consumption has been associated with an increased risk
of breast cancer. A pooled meta-analysis of 27 studies revealed a 14% increased breast
cancer risk in women who consumed this type of beverage [67]. In addition, a positive
linear trend was observed in another study [68]. This was the recommendation with the
highest adherence in our patients. More than half (54%) did not consume sugar-sweetened
beverages, which is consistent with what has been observed in other studies [14,15], and in
the general Spanish population, where, according to the 2014 and 2020 European Health
Surveys, the percentage of women aged 55–64 years who never consumed soft drinks with
sugar was 58% and 55% [32,69], respectively. The inverse association of the consumption
of this type of beverage with age detected in our study has also been described in these
surveys [32,69].

The use of a standardized scoring system, developed by Shams-White et al. [19] to
assess adherence to the WCRF/AICR cancer prevention recommendations, improves the
comparability of results across populations and countries. In addition, information on the
clinical characteristics of our participants (such as stage at diagnosis, breast cancer intrinsic
subtype, mutation carrier or number of comorbidities) allowed us to explore whether
there were differences in adherence to recommendations according to these variables, as
well as to control for these potential confounders. The estimation of prevalences and
prevalence ratios standardized by several sociodemographic and clinical factors provides
information about the possible independent effect of the studied factors, and contributes to
the identification of population groups that can benefit from personalized intervention.

The main weakness lies in the cross-sectional nature of this study. Another limitation
lies in the impossibility of comparing the adherence to the guidelines with that of women
without cancer. It would have been valuable to collect information on diet and physical
activity not only at diagnosis, but also at the time of patient recruitment, so that we could
compare adherence to the recommendations at both times. We cannot exclude a possible
survival bias since patients with a worse prognosis or worse health might have been
less likely to participate. Although 80% of the participants had been diagnosed within
the previous two years, it is important to recognize a possible impact of the recall bias
on our results. Likewise, the data provided by the patients on their dietary habits and
physical activity correspond to the year before diagnosis, although the interview was
conducted after the diagnosis. This information could be influenced by the treatments
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received or by lifestyle modifications during the initial stages of the disease, in addition
to being susceptible to social desirability bias. In addition, despite adjusting for a broad
set of potential confounders, the possibility of residual confounding cannot be completely
excluded. Finally, another limitation is the limited sample size when analyzing certain
factors related to specific recommendations.

5. Conclusions
The moderate level of overall adherence to the WCRF/AICR recommendations de-

tected highlights the need to design specific and personalized interventions to implement in
women with breast cancer, paying special attention to the recommendations on total fiber,
red and processed meat intake, and physical activity, as they show lower adherence. The
body weight recommendation is also important to consider, because, although compliance
is higher, the available evidence for its effect on prognosis is robust. Therefore, women
should be counseled and supported to maintain a healthy body weight through a balanced
diet and adequate physical activity. The influence of several sociodemographic and clinical
variables on the degree of compliance, such as age, educational level, employment status,
smoking habits, energy intake and the presence of comorbidities, emphasizes the need
to address these variables when designing interventions adapted to the characteristics of
these patients, with the aim of improving their quality of life and long-term prognosis.
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