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Abstract

High nut consumption is associated with reduced total and certain cause-specific mortality in
general populations. However, its association with cancer outcomes among long-term breast
cancer survivors remains unknown. We examined the associations of nut consumption (including
peanuts and tree nuts), assessed at five-years post-diagnosis, with overall survival (OS) and
disease-free survival (DFS) among 3,449 long-term breast cancer survivors from the Shanghai
Breast Cancer Survival Study, applying Cox regression analysis. During a median follow-up of
8.27 years post dietary assessment, there were 374 deaths, including 252 breast cancer deaths.
Among 3,274 survivors without previous recurrence at the dietary assessment, 209 developed
breast cancer-specific events, i.e., recurrence, metastasis, or breast cancer mortality. At five-
years post dietary assessment (i.e., 10-years post-diagnosis), regular nut consumers had higher
OS (93.7% vs 89.0%) and DFS (94.1% vs 86.2%) rates. After multivariable adjustment, nut
consumption was positively associated with OS (Py,~0.022) and DFS (Pj,,=0.003) following
a dose-response pattern, with hazard ratios (HR, 95% CI) of 0.72 (0.52, 1.05) for OS and 0.48
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(0.31, 0.73) for DFS, for participants with >median nut intake compared with non-consumers.

The associations did not vary by nut type. Stratified analyses showed that the associations were
more evident among participants with a higher total energy intake for OS (Pjnteractior=0.02) and
among participants with early-stage (I-11) breast cancers for DFS (Pjnteractior=0.04). The nut-DFS
associations were not modified by estrogen receptor/progesterone receptor status or other known
prognostic factors. In conclusion, nut consumption was associated with better survival, particularly
DFS, among long-term breast cancer survivors.
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Introduction

Breast cancer is the most frequently diagnosed cancer worldwide and the fourth and second
leading cause of cancer death among women in China and the U.S., respectively.1:2 The
breast cancer mortality rate increased in China from 2007 to 20113 but has declined in

the U.S. since 1989, the latter being attributed to improvements in treatment and early
detection.24:5 The five-year breast cancer survival rate in China was 82% between 2012
2015.5 The corresponding U.S. rate was 90% as of January 1, 2019,” and there were over
3.8 million women with a breast cancer history living in the U.S.2 Despite an overall high
survival rate, 20%—-40% of breast cancer patients eventually develop recurrence.® While
most recurrence occurs within five years of the initial diagnosis, particularly for estrogen
receptor (ER)-negative breast cancer, late recurrence (recurrence which occurs five or more
years after diagnosis) may occur in 10%-41% of ER-positive breast cancer® and remains

a significant challenge for managing the disease and decreasing breast cancer mortality.®
Therefore, identification of modifiable factors is of great importance to improve long-term
breast cancer survival.

Diet has long been linked with breast cancer risk1%11 and survival.12 A high quality diet
consistent with prudent dietary patterns, and meeting dietary guidelines of the Chinese

Food Pagoda (CHFP) and Dietary Approaches to Stop Hypertension, have been inversely
associated with all-cause mortality among breast cancer survivors.13:14 As nutrient dense
foods incorporated in healthy diets, nuts have been found in several cohort studies to be
associated with reduced all-cause and cause-specific mortality, particularly mortality due to
cardiovascular diseases.1>-20 However, despite several studies that assessed nut consumption
in association with breast cancer risk,21-24 with inconsistent results, nut intake has not been
investigated for associations with survival outcomes among breast cancer patients.

To fill this knowledge gap, using data from a population-based cohort study, we investigated
overall survival (OS) and disease-free survival (DFS) in association with consumption of
total nuts and nut subtypes among long-term breast cancer survivors.

Int J Cancer. Author manuscript; available in PMC 2023 February 15.
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Materials and Methods

Study population

This study included participants of the Shanghai Breast Cancer Survival Study (SBCSS)
who survived over five-years post cancer diagnosis. Details of the SBCSS have been
described elsewhere.2® Briefly, the SBCSS is a longitudinal, population-based study of
5,042 women, aged 20-75 years, who were diagnosed with primary breast cancer between
March 2002 and April 2006. Among them, 3,575 participants who survived five years or
longer after cancer diagnosis and completed a detailed dietary assessment at the five-year
post-diagnosis follow-up interview, between October 2007 and October 2011, were eligible
for the current study.14 We further excluded participants who had /7 situ breast cancer
(m=125) or had a consumption of any type of nuts exceeding 500 g/day (/=1), leaving 3,449
breast cancer survivors included in the final analysis.

Data collection

Approximately 6.5 months after cancer diagnosis, consented study participants were
enrolled to the study via in-person interviews. A structured questionnaire was applied to
collect information on demographic characteristics, reproductive history, disease history,
medication use, selected lifestyle factors, soy food and cruciferous vegetable intake, use

of complementary and alternative medicines, and quality of life. Clinical information
collected included cancer stage, tumor ER and progesterone receptor (PR) status, and
primary treatments (surgery/mastectomy, radiation therapy, chemotherapy, immunotherapy,
and hormonal therapy such as tamoxifen). Inpatient medical charts were reviewed to verify
clinical information. Cancer diagnoses were confirmed by a combination of medical record
review and central review of pathological slides. A Charlson comorbidity index28 was
created at baseline, based on a validated comorbidity scoring system and diagnostic codes
from the International Classification of Disease (ICD-9).

In-person follow-up surveys were conducted at 18 months and 3, 5, and 10 years after
diagnosis to collect or update information on cancer outcomes, including recurrence and
metastasis, comorbidity, lifestyle, and medication use. At the five-year post-diagnosis
survey, a comprehensive dietary survey was conducted using a validated food frequency
questionnaire (FFQ)27 designed to measure the consumption of commonly consumed foods
in Shanghai. Study participants were asked how frequently (in 5 categories: daily, weekly,
monthly, yearly, or never) they consumed each food or food group, followed by a question
on the amounts of foods consumed in liangs (1 liang=50 g) per unit of time during the
previous 12 months. Amount of nut consumption, including peanuts, walnuts, and other
nuts, was converted into g/week. Total nut consumption was calculated as the sum of intake
from peanuts, walnuts, and other nuts. Participants with total nut consumption >0 g/week
were defined as nut consumers, and those with no nut consumption were non-consumers.
Consumption of total nuts was further categorized into three groups (0, 0-median [17.32
g/week], and >median). Soy food consumption was calculated as the dry weight of soy
foods, including tofu, soy milk, fresh soybeans, and other soy products, as well as meat,
fish, and cruciferous vegetables. Energy intakes were estimated based on FFQ data and
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nutrient contents from the Chinese Food Composition 2002.28 Diet quality score based on
CHFP-2007 was calculated for each participant, as previously described.14

Statistical analysis

The primary study outcomes in this study were OS and DFS. Events for OS included death
due to any cause; events for DFS included breast cancer recurrence, metastasis, and breast
cancer-specific death. Participants who had a recurrent cancer or/and metastasis prior to
the dietary assessment (/7=175) were excluded in the DFS analyses. Information on DFS
events was recorded in the ten-year follow-up survey. Vital status was further supplemented
by regular record linkages with the Shanghai Vital Statistics Registry. Vital status was
censored at the date of last in-person contact or the latest linkage date of December 31,
2017, whichever was more recent.

Descriptive characteristics between nut consumers and non-consumers were compared
using chi-square tests for categorical variables and t-tests for continuous variables. Five-
year survival rates post-dietary survey (approximate to the ten-year post-diagnosis) were
evaluated using Kaplan-Meier curves, with the entry time of age at dietary assessment. The
log-rank test was used to compare survival differences between survivors who consumed

a particular type of nuts and those with no consumption of any nuts, with event-free
observations censored at the end of the tenth year after diagnosis.

Multivariable Cox proportional hazards models were employed to evaluate the hazard ratios
(HRs) for OS and DFS events associated with nut intake, using age as the time scale. Entry
time was defined as the age at dietary assessment, and exit time was defined as the age at
event or censoring. Models were adjusted for age at the initial diagnosis of breast cancer,
disease (TNM) stage, ER status, PR status, menopause age, income and education assessed
at baseline, weight change, total energy intake, physical activity, CHFP-2007 score, soy food
intake, and body mass index (BMI) assessed at the five-year follow-up. P,y Was estimated
by assigning each category of total nut consumption an ordinal value (no-0, <median-1,

and >median-2) and treating it as a continuous variable in the model. The associations
between HRs and nut subtypes (i.e., peanuts, walnuts, and other nuts) were also evaluated.
In these analyses, participants with no consumption of any nuts were considered as the fixed
reference group, and those who only consumed nut subtypes other than the ones of interest
were categorized as a group adjusted in the analyses. A sensitivity analysis using the entry
time of age at breast cancer diagnosis was also performed.

Potential effect modifiers, including ER/PR status of breast cancer, BMI, physical activity,
comorbidity, soy food intake, CHFP-2007 score, total energy intake, radiotherapy, and TNM
stage were evaluated in stratified analyses to assess whether these factors modified the
associations of nut intake with OS and DFS. The ordinal nut intake variable was treated

as a continuous variable in the analyses. All statistical analyses were performed using SAS
Enterprise Guide (Version 7.15 HF8), and all statistical tests were based on two-tailed
probability with a significance level set at a.<0.05.

Int J Cancer. Author manuscript; available in PMC 2023 February 15.
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Among 3,449 participants included in the final analysis, 3,148 were nut consumers (Table
1). The majority of participants in both consumer and non-consumer groups were diagnosed
with ER-positive or PR-positive cancers, though nut consumers were more likely than

their counterparts to be diagnosed at stage | (38% vs 30%, ~P=0.04). In general, compared
with non-consumers, nut consumers had a younger age at diagnosis, lower BMI, higher
total energy intake, higher CHFP-2007 score, and higher soy food intake. In addition, nut
consumers were more likely to have a higher education, higher personal income, higher
physical activity level [>7.5 metabolic equivalent of task (MET)-hour/week] and received
immunotherapy.

During a median follow-up of 8.27 years post dietary assessment, there were 374 deaths
from any cause, including 252 deaths from breast cancer. At ten-years post diagnosis,

nut consumers had higher OS (93.7% vs 89.0%, ~£=0.003) and DFS (94.1% vs 86.2%,
F£<0.001) rates compared with non-consumers. Similar survival differences were observed
for consumption of peanuts, walnuts, and other nuts (Table 2).

After adjustment for age at diagnosis, total energy intake, income, education, disease stage,
ER status, PR status, menopause age, physical activity, CHFP-2007 score, soy food intake,
BMI, and weight change, ever nut consumption was associated with significantly better DFS
(HR=0.52, 95% ClI: 0.35, 0.75), but a non-significantly improved OS (HR=0.90, 95% ClI:
0.66, 1.23) (Table 3). Analyses by amount of nut intake showed a dose-response relationship
for both OS (Pyen=0.022) and DFS (Pyen5~0.003). Compared with non-consumers, those
with nut consumption amounts greater than the median (17.32 g/week) and equal to or less
than the median had a respective 52% (HR=0.48, 95% CI: 0.31, 0.73) and 45% (HR=0.55
95% CI: 0.37, 0.81) lower risk of cancer recurrence, metastasis, or breast cancer-specific
death, with a linear dose-response relationship. Point estimates for OS, however, did not
reach statistical significance. Similar association patterns were observed for consumption of
peanuts, walnuts, and other nuts. The sensitivity analysis using age at diagnosis as the entry
time showed very similar results (Table 3).

Stratified analyses showed that higher nut consumption was associated with significantly
better OS among several subgroups of breast cancer patients, including those who had
ER-positive or PR-positive breast cancer, higher BMI, higher physical activity, higher
CHFP-2007 score, higher total energy intake, radiotherapy, tamoxifen use, and those
diagnosed with stage I-11 breast cancers, although the test for multiplicative interaction

was only significant for energy intake (Figure 1). Higher nut consumption was associated
with better OS (HR=0.67, 95% CI: 0.53, 0.85) among participants who had total energy
intakes greater than the median (1429.75 kcal/day). However, no significant association with
OS was found among those with lower total energy intakes (HR=0.97, 95% ClI: 0.78, 1.20,
Pinteractior=0-02). The association between total nut consumption and DFS was consistently
observed across almost all the subgroups of breast cancer patients. An effect modification
by TNM stage was observed for DFS. The nut-DFS association was only significant among
participants who were diagnosed at stage | (HR=0.52, 95% ClI: 0.32, 0.85) and stage Il
(HR=0.74, 95% CI: 0.56, 0.97, Pjsseractior=0.04).
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Discussion

In this population-based study, we found that nut consumption was associated with improved
DFS and OS among long-term breast cancer survivors, following a dose-response pattern.
Such associations were observed for all types of nuts under study. While the nut-OS
association was only observed in some subgroups of patients and modified by total energy
intake, the nut-DFS association was consistently seen across subgroups of patients and was
modified by TNM stage.

The health benefits of nut consumption have been well-documented, though no previous
research investigated the association among long-term breast cancer survivors. In several
large cohort studies of general populations, nut consumption has been associated with
8%—-47% lower total mortality, with a dose-response relationship.12-20 In our study, we
observed a trend of lower total mortality associated with higher nut consumption overall and
among several subgroups of patients, although point estimates for overall analysis failed to
reach statistical significance. The latter may be attributable to a much smaller sample size,
and thus, lower statistical power that our study has compared with that of previous cohort
studies.1>20 The levels of nut consumption were relatively low in our study population
(median=17.32 g/week) compared with the 42.5 g/week recommended by the American
Heart Association.2? Therefore, it is also possible that the levels of nut consumption among
breast cancer survivors in our study did not reach a threshold of health benefits for OS.

According to the breast cancer survivors report from 2018, Diet, Nutrition, Physical Activity
and Breast Cancer Survivors,0 there has been no strong evidence to support individual

food items in favor of breast cancer survival. Our study is among the first to show that

nut consumption, overall or by subtype, was associated with up to ~50% reduced risk of
breast cancer recurrence, metastasis, or mortality. This association persisted after adjustment
for the CHFP-2007 score, a surrogate of overall dietary quality, indicating an independent
beneficial effect of nut consumption on DFS. Nuts are rich in several pro-health nutrients,
including unsaturated fatty acids, protein, fiber, vitamins, minerals, and other bioactive
constituents such as phytosterols and phenolic compounds.3! Previous in vitro studies have
identified several potential molecular mechanisms indicative of growth inhibitory effects of
nut components (e.g., ellagic acid,32 alpha-linolenic acid,33 and B-sitosterol33:34) on human
breast cancer MCF-7 cells, which may prevent breast cancer recurrence. Other impacts

of nut consumption on some intermediate markers, such as lowering cholesterol levels,3°
inhibiting oxidation,36-38 and regulating endothelial dysfunction,3® may also contribute to
better DFS and OS among breast cancer survivors. It is worth mentioning that we found

an interaction between nut and energy intake on OS, and between nut intake and breast
cancer stage on DFS. One explanation is that patients with higher energy intake or those
with early stage of breast cancer may be, in general, healthier than their counterparts.
Indeed, in our study, breast cancer survivors with higher energy intake were younger and had
higher education, higher income, higher BMI, higher physical activity, higher CHFP-2007
score, and lower comorbidity (Supplemental Table 1) than their counterparts. Thus, they

are less likely to be affected by reserve causation. However, chance findings cannot be

ruled out. More studies are needed to confirm our findings and to investigate the biological
mechanism(s) underlying these interactions.

Int J Cancer. Author manuscript; available in PMC 2023 February 15.
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One of the strengths of this study is the inclusion of a large number of long-term breast
cancer survivors. Prior studies have suggested that breast cancer patients might modify
their diets in both the short-term and long-term.4%41 The validated semiquantitative FFQ,2’
designed to capture long-term dietary habits, was implemented at the five-year follow-up,
when survivors had completed cancer treatments and established a new life normalcy.

This minimized the influences of disease- and treatment-related dietary changes. The
comprehensive information gathered from the FFQ, baseline and follow-up surveys enabled
us to investigate the associations of major types of nuts and perform an in-depth evaluation
of effect modifications and adjustments for confounders of cancer stage, characteristics,
treatments, and a wide range of post-diagnosis lifestyle factors.

There are also some limitations to this study. First, the recurrence and metastasis statuses
were self-reported. Misclassification, particularly regarding the event date, is likely. Second,
despite the large number of long-term breast cancer survivors included in the study, the
number of events was relatively small for subgroups of patients, resulting in a limited
statistical power for stratified analyses. Third, nut consumption information was collected
only once, at the five-year follow-up survey. Information on change of nut consumption
was not captured. Bias due to reverse causality is possible because individuals with chronic
diseases and poor health statuses may change their dietary habits. However, we excluded
from DFS analyses all women who had a recurrence at dietary assessment. Our stratified
analysis showed no evidence of differential associations between individuals with and
without comorbidities. Furthermore, our findings of a general non-significant association
with OS, but a significant association with DFS, also argue against reverse causation

as the sole explanation. Further studies that track dietary changes during the course of
survivorship, or randomized clinical trials, are needed to draw a firm conclusion.

In summary, in this large cohort study including 3,449 long-term breast cancer survivors,
we found that nut consumption was associated with better survival. Nuts are important
components of healthy diets. Promoting this modifiable lifestyle factor should be
emphasized in breast cancer survivor guidelines.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Novelty and Impact:

The association of nut consumption with recurrence and mortality among long-term
breast cancer survivors is unknown. Our cohort study found that nut consumption
among long-term breast cancer survivors was associated with a 52% reduced risk of
recurrence or breast cancer mortality following a dose-response pattern. The association
was stronger for survivors with stage I-11 breast cancer than those with stage I111-1V
cancer. This study provides evidence for promoting nut consumption among breast
cancer survivors.
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Overall Disease-free
Subgroups Nideaths Nideaths
Nut consumption HR® (95% ClI) Pinteraction Nut consumption HR® (95% Cl) Pinteraction
No sMedian® >Median® No sMedian® >Median®

ER Status
Positive 199/38 1052/145 1010/88 0.77 (0.64,0.93) ——— 0.48 189/28 987/72  968/61 0.72(0.57, 0.92) — 0.98
Negative 99/14  499/45  555/40 0.92(0.67, 1.26) e 93/10 478/18  527/19 0.70(0.45,1.08) ————

PR Status
Positive 188/36 944/123 918/85 0.82(0.68, 1.00) — 0.84 175/25 886/61  881/52 0.73(0.56, 0.94) — 0.98
Negative 110/16 601/66  644/43 0.81(0.62, 1.07) ———7— 107/13 573/28  611/28 0.74 (0.52, 1.08) —_—

BMI
< 25kg/m? 175/26 983/106 973/76 0.93 (0.75, 1.16) —_—T 0.24 166/19 931/50  931/41 0.74 (0.55, 1.00) — 0.81
>25kg/m? 126/26 590/87  602/53 0.75(0.59, 0.95) ———— 119/19 555/41  572/39 0.71(0.52, 0.97) —_—

Physical activity
< 7.5 MET-hour/week 173/35 723/92  621/57 0.87 (0.69, 1.09) —_— 0.68 163/27 673/36  595/37 0.73 (0.53, 0.99) —— 0.7
2 7.5 MET-hour/week 128/17 850/101 954/72 0.79 (0.63,0.98) ———— 122/11  813/55  908/43 0.74 (0.55, 0.99) ——

Comorbidity
No 164/26 833/82  864/61 0.82(0.65, 1.04) —_— 0.99 155/20 793/45  837/43 0.71(0.53, 0.96) —_— 0.91
Yes 137/26 740/111  711/68 0.84 (0.67, 1.04) —_— 130/18 693/46  666/37 0.76 (0.56, 1.04) —_—

Soy food intake®
< Median 178/27 827/108 673/49 0.87 (0.69, 1.09) —_— 0.81 170/22 779/46  639/28 0.65(0.48,0.90) —=—— 0.3
> Median 118/22 724/80  882/77 0.84 (0.66, 1.06) —_— 110/13 685/43  845/51 0.83(0.61, 1.13) s

CHFP-2007 score®
< Median 214/40 832/114 678/69 0.91(0.75, 1.11) —_— 0.57 202/29 774/54  642/45 0.77 (0.59, 1.00) —_— 0.13
> Median 87/12  741/79  897/60 0.72(0.55, 0.94) 83/9  712/37  861/35 0.63(0.44,0.91) —e—rn

Total energy intake®
< Median 182/26 891/123 651/62 0.97 (0.78, 1.20) —_— 0.02 175/19 832/54 616/35 0.82(0.60, 1.11) —_— 0.14
> Median 119/26 682/70  924/67 0.67 (0.53, 0.85) —=—— 110/19 654/37  887/45 0.64 (0.47,0.86) —e——

Radiotherapy
No 220/35 1127/130 1059/85 0.86 (0.71, 1.05) e 0.22 210/25 1072/61 1014/45 0.67 (0.51, 0.88) _— 0.68
Yes 81/17 446/63  516/44 0.75(0.56, 1.00) ——— 75/13  414/30  489/35 0.81(0.57, 1.16) —_—

Tamoxifen use
No 134/24 725/85  743/72 0.98 (0.77, 1.24) _— 0.07 126/16 691/45  702/39 0.80 (0.58, 1.09) —_— 0.49
Yes 167/28 848/108 832/57 0.72(0.58, 0.90) 159/22 795/46  801/41 0.66(0.49,0.89) —e—

TNM stage
| 91/11  592/54  618/32 0.72(0.52,1.01) ———1 0.11 90/10 576/18  602/17 0.52(0.32, 0.85) ———— 0.04
I 173/33 803/103 780/62 0.75(0.61,0.94) —e— 160/20 748/60  744/43 0.74 (0.56, 0.97) _—
v 23/5 99/28 105/26 1.24 (0.84, 1.85) — 2213 84/8 93/16  1.46 (0.78, 2.74)

05 1 15 05
HR, hazard ratio; Cl, confidence interval; BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; MET, metabolic equivalent of task; CHFP-2007, Chinese

15
Food Pagoda 2007;

Models were adjusted for age at dietary assessment, total energy intake, income, education, TNM stage, ER/PR status, menopause age, physical activity, CHFP-2007 score, soy food intake, BMI, and weight

change, if applicable;

2 Median of total nut intake=17.32 g/week;
® HR was estimated by treating ordinal total nut intake (no-0, <median-1, and >median-2) as a continuous variable; Horizontal lines represent 95% Cls;
¢ Median of soy food intake=16.82 g/day;
9 Median of CHFP-2007 score=35.54;

¢ Median of total energy intake=1429.75 kcal/day.

Figure 1.
Overall and disease-free survival associated with nut consumption by selected prognostic

factors
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Table 1.

Characteristics of long-term breast cancer survivors in Shanghai Breast Cancer Survival Study by nut

consumption

Any nut
No (n=301) Yes(n=3148) P-value < Median®(n=1573) > Median® (n=1575)

Age at diagnosis (years) 55.61 (10.75)  53.36 (9.64) <0.001 53.88 (9.91) 52.83 (9.34)
Time interval (diagnosis to survey) 5.320 (0.162) 5.320 (0.170) 0.945 5.316 (0.163) 5.323 (0.176)
Total energy intake (Kcal/day) 1339 (357) 1459 (343) <0.001 1401 (309) 1518 (364)
Total energy intake > median? 40% 51% <0.001 43% 59%
Education = high school 37% 55% <0.001 50% 60%
Income >1,000 yuan/month 25% 44% <0.001 40% 48%
BMI (kg/m?) 24.86 (4.05)  24.28(3.48)  0.007 24.25 (3.53) 24.31 (3.43)
BMI > 25kg/m? 42% 38% 0.173 38% 38%
Weight change during follow-up (kg) 0.32 (6.65) 0.91(5.11) 0.06 0.87 (5.37) 0.96 (4.84)
TNM stage

| 30% 38% 38% 39%

1] 57% 50% 0.041 51% 50%

v 8% 6% 6% 7%

Unknown 5% 5% 5% 5%
ER

Positive 66% 66% 67% 64%

0.978

Negative 33% 33% 32% 35%

Unknown 1% 1% 1% 1%
PR

Positive 62% 59% 60% 58%

0.512

Negative 37% 40% 38% 41%

Unknown 1% 1% 2% 1%
Menopause < 49.5 years 53% 47% 0.072 49% 46%
Physical activity = 7.5 MET-hour/week 43% 57% <0.001 54% 61%
Comorbidity 46% 46% 0.848 47% 45%
CHFP-2007 score 3227 (5.79)  3547(5.12)  <0.001 34.68 (5.22) 36.27 (4.89)
Soy food intake in dry weight (g/day) 17.65(16.03) 21.14 (21.70) 0.007 19.20 (15.98) 23.08 (26.05)
Chemotherapy 91% 92% 0.289 91% 94%
Radiotherapy 27% 31% 0.188 28% 33%
Immunotherapy 9% 16% 0.004 14% 17%
Tamoxifen use 55% 53% 0.482 54% 53%

Values are means (SD) for continuous variables; percentages for categorical variables

Values of polytomous variables may not sum to 100% due to rounding

Page 13

BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; MET, metabolic equivalent of task; CHFP-2007, Chinese Food Pagoda

2007

aMedian of total nut intake=17.32 g/week
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bMedian of total energy intake=1429.75 kcal/day.
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Table 2.

Overall and disease-free survival rate among long-term breast cancer survivors in Shanghai Breast Cancer
Survival Study by nut consumption

Overall (N=3449) Disease-free® (N=3274)

Nitotal deaths  5.year survival rate® (%) P-value  Njevents®  5-year survival rate® (%) P-value

None (reference) 301/52 89.0 285/38 86.2

Any nuts 3148/322 93.7 <0.001 2989/171 94.1 <0.001
Peanuts 2501/270 93.9 0.006 2365/134 94.2 0.004
Walnuts 2476/221 94.9 <0.001  2361/120 94.8 <0.001
Other nuts 2295/200 94.6 <0.001 2178/118 94.2 0.002

a . . .
175 subjects whose events occurred before the dietary assessment were excluded for disease-free analyses

The entry time was age at the dietary survey; i.e., approximate 5-year post breast cancer diagnosis; the 5-year survival rate is approximate to the
10-year pot-diagnosis survival rate among long-term breast cancer survivors.

c . .
Events include breast cancer recurrence, metastasis, and death.

Int J Cancer. Author manuscript; available in PMC 2023 February 15.
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