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CANCER EPIDEMIOLOGY, BIOMARKERS & PREVENTION | NULL RESULTS IN BRIEF

Nut and Peanut Butter Consumption and the Risk of Total
Cancer: A Prospective Cohort Study
Lisette Nieuwenhuis1 and Piet A. van den Brandt1,2

ABSTRACT
◥

Background: Nut intake has been associated with reduced
cancer-related mortality, but there is very limited evidence on total
cancer risk. We investigated the associations of nut and peanut
butter intake with the risk of total cancer and smoking- and alcohol-
related cancer subgroups.

Methods: In the prospective Netherlands Cohort Study,
120,852 men and women aged 55 to 69 years provided
information on lifestyle and dietary habits at baseline in
1986. After 20.3 years of follow-up, 19,255 total cancer cases
and 3,499 subcohort members were included in multivariable-

adjusted Cox regression analyses, using a case–cohort
approach.

Results: No significant associations were found between total
nut, tree nut, peanut, and peanut butter intake and total cancer risk
inmen andwomen. There were also no significant associations with
smoking-(un)related and alcohol-(un)related cancers in both sexes.

Conclusions:Ourfindings suggest that nut andpeanut butter intake
are not associated with a reduced risk of total cancer in men or women.

Impact: Nut and peanut butter consumption are not related to
the risk of total cancer.

Introduction
Growing scientific evidence has indicated that nut intake

might have beneficial effects on cancer-related mortality and the
risk of several cancer (sub)types, which might be related to their
antioxidative and anti-inflammatory components (1). From a
public health perspective, it is also relevant to know whether
nut and peanut butter intake might contribute to a reduction of
the total cancer burden. To our knowledge, this relation has
only been investigated in one prospective cohort study, in which
no associations were observed between nut intake and total
cancer risk (2).

In this study, we investigated the associations of nut and peanut
butter intake with the risk of total cancer in the prospective Nether-
lands Cohort Study (NLCS). These associations were also studied for
smoking- and alcohol-related cancers, because the potential cancer
preventive effects of nuts might be stronger for these carcinogen-
related cancers.

Materials and Methods
At baseline, in September 1986, 58,279men and 62,573women aged

55 to 69 years were included in the NLCS (3). All participants filled in a
self-administered baseline questionnaire on potential cancer risk
factors. A case–cohort approach was applied, in which cases were
derived from the entire cohort and person-time at risk from a sub-
cohort consisting of 5,000 randomly sampled participants. Follow-up

of cancer incidence was performed through annual record linkagewith
the Netherlands Cancer Registry and the Netherlands Pathology
Registry (PALGA).

After 20.3 years of follow-up, we included 19,255 cancer cases (of
which 765 in the subcohort) and 3,499 subcohort members after
excluding participant with prevalent cancer (excluding skin cancer),
incomplete or inconsistent dietary data,missing data on exposures and
confounders, and cases with noninvasive tumors or without micro-
scopic confirmation. Smoking-related cancers comprised cancers of
the oral cavity (including lip), pharynx, esophagus, stomach, colo-
rectum, liver, pancreas, nasal cavity, paranasal sinuses, larynx, trachea,
lung, uterine cervix, ovary, kidney, ureter, urinary bladder, and
myeloid leukemia (4). Alcohol-related cancers included cancers of
the oral cavity (including lip), pharynx, esophageal squamous cell
carcinoma, colorectum, liver, larynx, and breast (4). The smoking- and
alcohol-unrelated cancer subgroups included all cancers not described
above.

Habitual diet was assessed using a validated 150-item self-
administered semiquantitative food frequency questionnaire (FFQ).
Nut and peanut butter intake was measured as described
previously (5).

Cox proportional hazards models were used to estimate
multivariable-adjusted HRs and 95% confidence intervals (CI) for
the associations between total nut intake and total cancer risk.
Associations were also examined for tree nut, peanut, and peanut
butter intake, and for smoking- and alcohol-(un)related cancers.
SEs were calculated using a robust Huber–White sandwich esti-
mator (6). Scaled Schoenfeld residuals,�ln(�ln) survival plots, and
time-varying covariates confirmed that assuming proportional
hazards was appropriate. Heterogeneity between the smoking- and
alcohol-(un)related subgroups was tested using a competing risk
procedure that applies a bootstrapping method to estimate SEs in
case–cohort designs.

Results
Mean total nut intake in the subcohort was 7.9 g/day in men

and 4.5 g/day in women. Baseline characteristics are presented
in Table 1. We observed no associations between total nut, tree
nut, peanut, and peanut butter intake and total cancer risk in
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men or women (Table 2). Also no associations were found for
smoking- and alcohol-(un)related cancers, except for a border-
line significant positive association between 0.1–<5 g peanut
butter intake/day and smoking-unrelated cancer in men [HR
(95% CI), 1.17 (1.00–1.37)].

Heterogeneity tests between smoking-related and smoking-
unrelated cancers were significant for all nut variables in men
(Pheterogeneity < 0.001). This is probably the result of the large
number of cases and the opposite directions of the nonsignificant
associations in the smoking-related and smoking-unrelated sub-
groups in men.

Discussion
Our results are in line with the only other cohort study that

investigated the relation between nut intake and total cancer risk,

in which also no significant associations were observed (2). Pro-
spective evidence on total cancer is thus very limited. In a recent
meta-analysis, a significantly reduced “overall” cancer risk was
observed after pooling 33 prospective cohort studies that investi-
gated the relations between nut intake and several cancer
(sub)types (7). However, this pooled estimate is not informative,
because it does not include all cancer types and might be affected
by publication bias.

Here, we presented results for total cancer, but associations for
several cancer (sub)types have been investigated previously in the
NLCS, for example, ref. 5. Strengths of the NLCS include the pro-
spective design, the inclusion of all cancer types (except skin cancer),
the large number of cases, and the long and complete follow-up of
20.3 years. Unfortunately, we only have baseline measurements.
Nevertheless, the FFQ showed adequate reproducibility (8) and the
NLCS consists of an older population with relatively stable dietary

Table 1. Baseline characteristics [mean (SD) or %] of subcohort members and total cancer cases, the NLCS, 1986–2006.

Subcohort
Total
cancer

Smoking-related
cancer

Smoking-unrelated
cancer

Alcohol-related
cancer

Alcohol-unrelated
cancer

Men
N 1,834 12,184 6,723 5,461 2,385 9,799
Age (years) 61.2 (4.2) 61.6 (4.1) 61.6 (4.1) 61.6 (4.1) 61.5 (4.1) 61.6 (4.1)
Body mass index (kg/m2) 24.9 (2.6) 25.0 (2.6) 25.1 (2.7) 25.0 (2.5) 25.2 (2.7) 25.0 (2.6)
Height (cm) 176.6 (6.6) 176.7 (6.7) 176.6 (6.7) 176.7 (6.7) 176.7 (6.6) 176.7 (6.7)
Ever cigarette smoker (%) 86.4 88.8 91.7 85.2 88.3 88.9
University or higher vocational
education (%)

20.3 20.0 17.7 22.8 20.4 19.9

Nonoccupational physical activity
(minutes/day)

81.0 (67.4) 80.8 (65.7) 81.0 (67.4) 80.5 (63.4) 81.9 (67.0) 80.5 (65.3)

Family history of cancer (%) 45.6 48.6 48.8 48.2 49.5 48.3
Daily energy intake (kcal) 2,167 (499) 2,166 (492) 2,170 (495) 2,161 (487) 2,153 (487) 2,169 (493)
Total nut intake (g/day) 7.9 (13.7) 7.9 (14.4) 7.4 (13.5) 8.4 (15.4) 7.6 (12.9) 7.9 (14.7)
Tree nut intake (g/day) 1.0 (3.4) 1.0 (3.6) 0.9 (3.1) 1.1 (4.2) 1.0 (3.4) 1.0 (3.7)
Peanut intake (g/day) 6.9 (13.0) 6.8 (13.2) 6.5 (12.6) 7.2 (13.8) 6.6 (12.1) 6.9 (13.4)
Peanut butter intake (g/day) 1.4 (4.2) 1.5 (4.3) 1.4 (4.2) 1.6 (4.4) 1.6 (4.3) 1.5 (4.3)
Alcohol intake (g/day) 15.1 (17.1) 16.7 (17.7) 17.8 (18.8) 15.2 (16.1) 18.0 (19.4) 16.3 (17.2)

Women
N 1,665 7,071 3,013 4,058 3,756 3,315
Age (years) 61.3 (4.2) 61.5 (4.1) 61.7 (4.1) 61.4 (4.1) 61.5 (4.1) 61.6 (4.2)
Body mass index (kg/m2) 25.0 (3.5) 25.2 (3.6) 24.9 (3.6) 25.3 (3.5) 25.2 (3.5) 25.2 (3.7)
Height (m) 165.3 (6.1) 165.8 (6.4) 165.9 (6.3) 165.8 (6.4) 165.9 (6.4) 165.7 (6.3)
Ever cigarette smoker (%) 41.4 43.9 47.4 41.2 43.4 44.4
University or higher vocational
education (%)

9.8 9.7 9.7 9.7 10.1 9.3

Nonoccupational physical activity
(minutes/day)

66.1 (50.4) 63.1 (51.0) 64.2 (52.9) 62.4 (49.6) 62.4 (50.7) 64.0 (51.4)

Family history of cancer (%) 47.9 52.3 52.1 52.4 53.1 51.4
Age at menarche (years) 13.7 (1.8) 13.5 (1.7) 13.5 (1.7) 13.5 (1.7) 13.5 (1.7) 13.6 (1.7)
Age at menopause (years) 48.8 (4.4) 49.0 (4.3) 48.7 (4.4) 49.2 (4.3) 49.0 (4.3) 49.0 (4.3)
Parous (%) 81.7 80.8 81.3 80.4 80.9 80.7
Age at first birth (in parous, years) 27.0 (4.2) 27.0 (4.2) 26.9 (4.2) 27.1 (4.2) 27.2 (4.2) 26.9 (4.3)
Number of children (in parous, n) 3.4 (1.9) 3.3 (1.8) 3.3 (1.9) 3.2 (1.8) 3.3 (1.8) 3.3 (1.8)
Oral contraceptive use (%) 25.3 24.3 25.2 23.6 25.1 23.4
Hormone replacement therapy (%) 13.5 13.3 12.9 13.6 13.5 13.1
Daily energy intake (kcal) 1,689 (391) 1,689 (386) 1,687 (381) 1,691 (389) 1,688 (389) 1,690 (382)
Total nut intake (g/day) 4.5 (8.6) 4.4 (8.8) 4.2 (8.6) 4.5 (8.9) 4.4 (9.0) 4.4 (8.5)
Tree nut intake (g/day) 1.1 (4.1) 1.0 (3.2) 1.0 (3.1) 1.0 (3.3) 1.0 (3.3) 1.0 (3.1)
Peanut intake (g/day) 3.4 (7.0) 3.4 (7.4) 3.2 (7.3) 3.5 (7.5) 3.4 (7.6) 3.4 (7.3)
Peanut butter intake (g/day) 1.2 (3.5) 1.1 (3.2) 1.0 (3.3) 1.1 (3.2) 1.1 (3.2) 1.1 (3.3)
Alcohol intake (g/day) 6.0 (9.6) 6.7 (11.1) 6.9 (11.6) 6.5 (10.7) 6.9 (11.4) 6.4 (10.7)
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habits. Furthermore, we cannot completely exclude residual con-
founding by (un)measured factors.

In conclusion, the results of this prospective cohort study do no
support the hypothesis that nut intake is associatedwith a reduced total
cancer risk in men or women.
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