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The present review addresses the evidence for a possible link

between dietary fat and cancer. International comparisons

suggest that a high-fat diet may increase cancer risk, and this

hypothesis is supported by animal experiments. However,

epidemiological studies within populations show little or

inconsistent associations. Taken together, the available

evidence for a relation between dietary fat and cancer is weak.
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Introduction
The present review addresses the existing evidence on
the possible link between dietary fat and cancer, with
emphasis on epidemiological studies of cancers of the
breast, colorectum and prostate.

The evidence for a relation between fat and cancer is
derived mainly from international comparisons between
populations, from animal experiments and from epide-
miological studies within populations. There are only
very few data from randomized clinical trials on dietary
fat and cancer. When judging the possible relation
between fat and cancer, evidence from some study types
should be given more emphasis than that from others.
Population comparisons have major limitations, and
evidence from such studies can at best be seen as
suggestive. More weight should be given to evidence
from epidemiological studies within populations, in
particular prospective cohort studies. Meta-analyses and
pooled analyses can help to consolidate the ®ndings from
such studies. Experimental studies in animal models can
support human evidence, but by themselves can only
suggest a link. Thus, in the absence of direct data from
randomized controlled trials, most reliance must be
placed on aggregate evidence from high-quality cohort
studies.

Diet is an important lifestyle determinant of common
cancers; it has been estimated that dietary factors may
account for up to 80% of cancers of the breast, large
bowel and prostate [1]. The 1982 National Academy of
Sciences report on diet and health [2] concluded that, of
all of the dietary components it reviewed, the evidence
was most suggestive for a causal relationship between
dietary fat and cancer. However, much research on this
issue has been done since then. In 1997, the World
Cancer Research Fund (WCRF) and the American
Institute for Cancer Research (AICR) published a
comprehensive report [3], in which an expert panel
judged the evidence for relationships between diet and
cancers, including dietary fats (Table 1). In the same
year, a Working Group of the UK Committee on
Medical Aspects of Food and Nutrition Policy (COMA)
published a more concise report on nutritional aspects of
cancer [4]. The WCRF/AICR report [3] denoted four
levels of the strength of evidence of causal relationships:
convincing, probable, possible and insuf®cient. None of
the evidence for links between total fat or classes of fats
and cancers was judged to be convincing (conclusive) or
probable (likely), indicating that none of the evidence
for any of the cancers was regarded as providing a
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suf®ciently strong basis for dietary recommendations.
Similarly, the COMA working group [4] concluded that
the evidence that higher fat intake increases cancer risk
is insuf®cient or weak, and that no speci®c recommenda-
tion on total fat intake should be made.

Breast cancer
Fat intake is the most studied and the most debated
dietary component in relation to breast cancer risk. An
often proposed mechanism is that dietary fat raises breast
cancer risk by raising blood levels of oestrogens and
related hormones [5].

Early international correlation studies [6] suggested that
high intakes of total fat and of animal or saturated fat
may increase the risk of breast cancer. These ®ndings
were supported by animal studies [7], which found that
saturated and n-6 polyunsaturated fats promoted mam-
mary tumour growth in some, but not all models.
However, epidemiological studies within populations
generally do not support this hypothesis. Although case±
control studies produced somewhat inconsistent results
[8,9], most prospective cohort studies [10] do not show a
relationship for total fat and saturated fat. The most
recent epidemiological analyses [11.,12±14] also showed
no strong associations between intake of total fat breast
cancer risk (Table 2). A recent case±control study [15]
suggested that total fat intake could affect risk in
populations on low-fat diets in Indonesia. However,
large prospective studies [10,11.] have found no lower
risk among women with very-low-fat diets (20% of
energy or less) in Western populations.

The evidence for monounsaturated fat is largely the
same as for total fat and saturated fat. Nevertheless,
there are some suggestions from animal experiments
[22,23] and epidemiological studies [24,25] that high
intakes of olive oil may decrease breast cancer risk,
independently of its high monounsaturated fat content.

Monounsaturated trans-fatty acids in adipose tissue were
positively associated with breast cancer risk in one case±
control study [26], but not in two others [27,28]. In
recent prospective analyses, intake of trans-fatty acids
was either weakly inversely [11.] or positively [13]
associated with breast cancer risk (Table 2). Thus, there
is no consistent evidence for a role of trans-fatty acids in
breast cancer.

A high intake of n-6 polyunsaturated fatty acids and a
low intake of n-3 polyunsaturated fatty acids increase
breast cancer in certain animal models [29]. However,
epidemiological studies [30±32] do not show associations
between polyunsaturated fat or linoleic acid (C18:2n-6)
and breast cancer in humans. N-3 fatty acids have barely
been studied, but several case±control studies and a few
prospective cohort studies reported on ®sh intake, the
dietary source of very-long-chain n-3 fatty acids (mainly
C20:5n-3 and C22:6n-3). Most of those studies did not
®nd signi®cant associations [32]. In the European
Community Study on Antioxidants, Myocardial Infarc-
tion, and Breast Cancer (EURAMIC) case±control study
[33], the ratio of n-3 to n-6 fatty acids in adipose tissue,
but not n-3 fatty acids or n-6 fatty acids alone, was
associated with a lower breast cancer risk. Another case±
control study [34] found an inverse association for a-
linolenic acid (C18:3n-3), but not for very-long-chain n-3
fatty acids in breast tissue. Conjugated linoleic acid
(CLA) is a trans-fatty acid (cis-9,trans-11,C18:2 and
trans-10,cis-12C18:2) from dairy and beef fat, for which
anticarcinogenic properties have been suggested by
experimental studies [35]. A preliminary report from a
French case±control study [36] suggests a protective
effect of CLA in humans, whereas The Netherlands
Cohort Study [13] found increased breast cancer risk
with higher CLA intake (Table 2). Thus, the epidemio-
logical evidence does not support any important associa-
tion between intake of speci®c polyunsaturated fatty
acids and breast cancer risk.

Nutrition and metabolism6

Table 1. Relationships between dietary fats and cancers

Polyunsaturated/
Cancer site Total fat Saturated/animal fat Monounsaturated fat vegetable fat n-3 fatty acids/fish

Breast : (?) a : (?) = (?) = (?) ; (??)
Colon and rectum : (?) : (?) X X 0 ?
Prostate : (?) : (?) X X X
Lung : (?) : (?) X X X
Ovary : (??) : (??) X X ; (??)
Endometrium : (??) : (?) X X ±
Bladder : (??) X ± ± ±

Relationships between dietary fats and cancers as judged in 1997 by an expert panel for the World Cancer Research Fund and the American Institute
for Cancer Research [3]. One question mark (?) indicates `possible', meaning that a causal relationship may exist, but that the evidence is not strong
enough to make recommendations. Two question marks (??) indicate `insufficient', meaning that there is suggestive evidence, but that it is too scanty
or imbalanced. None of the relationships was judged by this panel as `probable' (likely) or `convincing' (conclusive). aNot in accord with the conclusion
by this Panel, the UK Working Group of the Committee on Medical Aspects of Food and Nutrition Policy [4] concluded that `there is moderate
evidence to conclude that total fat intake does not influence the risk of breast cancer independently of body mass index.' :, increases risk; =, no
relationship; ;, decreases risk; X, no judgement possible.



The WCRF/AICR report [3] concluded that breast
cancer risk possibly increases with higher intakes of
total and saturated fat, but not with increased mono-
unsaturated and polyunsaturated fat intake (Table 1).
This conclusion was partly based on the idea that high-
fat diets may increase obesity, and in this way raise the
risk of breast cancer. Although obesity and weight gain
are risk factors for breast cancer, such an indirect
mechanism can certainly be questioned because there
is no strong evidence that the percentage of dietary
energy from fat causes obesity [37]. The COMA working
group [4] concluded that there is now moderate
evidence to conclude that total fat intake in adult life
does not in¯uence the risk of breast cancer indepen-
dently of body mass index. This conclusion is in my
view more appropriate than that of the WCRF/AICR.

A few large clinical trials on diet and breast cancer are
underway, of which the Women's Health Initiative [38]

is the largest. However, it is doubtful whether these
trials will be able to detect an independent effect of
dietary fat [39]. Taken together, existing data provide
little support for the notion that reducing fat intake,
even to levels as low as 20% of energy, reduces the risk
of breast cancer.

Colorectal cancer
The hypothesis that high fat intake may be linked to
colorectal cancer has, like that for breast cancer, a long
history. The most proposed mechanism is that dietary fat
enhances secretion of primary bile acids, which are
converted to more cytotoxic secondary and tertiary bile
acids by colonic bacteria.

Differences in colorectal cancer incidence among differ-
ent populations are highly correlated with per-capita
consumptions of fat, in particular of saturated fat [6].
Animal experiments generally support a link between
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Table 2. Recent analyses of relationships between dietary fats and cancers in individually based epidemiological studies

Reference; Number of cases Saturated or
study type and population End-point Total fata animal fata Unsaturated fata Comments

[11.]; prospective 2956 US Breast 0.96 Saturated: 0.94 (NS)b Vegetable: 0.97 (NS)b Overall trend was higher
cohort Nurses cancer Animal: 0.98 (NS)b Polyunsaturated: 0.91 (NS)b risk with lower fat intake

Monounsaturated: 0.94 (NS)b (P = 0.03)
Trans-unsaturated: 0.92b

N-3 unsaturated: 1.09b

[12]; prospective 996 US Breast 1.07 (NS) 1.12 (NS) 1.13 (NS) Significant association for
cohort women cancer total and unsaturated fat in

women with no history of
benign breast disease

[13]; prospective 939 Dutch Breast Not related 1.40 (NS) Monounsaturated: 0.61
cohort women cancer Cis-unsaturated: 0.79

Trans-unsaturated: 1.30
CLA: 1.24

[14]; 2569 Italian Breast 1.16 Monounsaturated: 0.99 (NS)
case±control women cancer Polyunsaturated: 0.72
[15]; 226 Indonesian Breast 8.47
case±control women cancer
[14]; 1953 Italian Colorectal 1.12 (NS) Monounsaturated: 1.00
case±control persons cancer Polyunsaturated: 0.89 (NS)
[16]; prospective 642 Dutch Prostate 1.10 (NS) 1.19 (NS) Oleic acid: 1.38 (NS)
cohort men cancer Linoleic acid: 0.78 (NS)

Trans-unsaturated: 0.99 (NS)
C18:3n-3: 0.76 (NS)
Other n-3: no association

[17]; 932 US men: Prostate 1.4 1.5
case±control Blacks (n = 449) cancer 1.9 1.9

Whites (n = 483) 1.1 (NS) 1.2 (NS)
[18]; 133 Chinese Prostate 3.6 2.9 3.3
case±control men cancer
[19]; 217 men from Prostate 1.33 (NS) 1.44 (NS) Monounsaturated: 1.38 (NS) Association with C18:3 for
case±control Uruguay cancer Linoleic acid: 0.71 (NS) animal as well as vegetable

a-Linolenic: 1.91 sources
[20]; prospective 139 Women from Epithelial 0.80 (NS) Saturated: 1.17 (NS) Monounsaturated: 0.65 (NS)
cohort Iowa, USA ovarian Animal: 0.98 (NS) Polyunsaturated: 0.63 (NS)

cancer Vegetable: 0.75 (NS)
[21.]; prospective 3190 Male Basal cell 0.80 1.03 (NS) Monounsaturated: 0.79 Association with n-3 was
cohort US health carcinoma Polyunsaturated: 1.07 (NS) weaker after exclusion of

professionals N-3 unsaturated: 1.13 nonwhites

aFigures are relative risks (odds ratios) for highest versus lowest quintile or quartile of intake. bRelative risks for a 5%-of-energy increase in intake.
CLA, conjugated linoleic acid; NS, not significant.



dietary fat and colorectal cancer [40]. Colorectal cancer
rates sharply increase in people who migrate from low-
incidence areas to countries with a high fat consumption
[41].

Although case±control and cohort studies quite consis-
tently show that a low intake of vegetables, low level of
physical activity, and a high intake of red meat and
alcohol increase colorectal cancer risk, the evidence
from these types of study for a role of fat intake is
much weaker [3]. Case±control studies have often
reported a positive association between colorectal cancer
risk and total dietary fat, but in most of those studies
the effect was not distinguished from that of energy
intake, an important confounder. A combined analysis
of 13 case±control studies that adjusted for energy
intake [42] showed no association between intake of
total fat or saturated fat and colorectal cancer risk. In
the individual case-control studies that showed a
positive association between fat intake and colon cancer
risk [43], the relation was generally attributable to
animal or saturated fat, and not to unsaturated fats.
Most prospective cohort studies did not ®nd signi®cant
associations between total fat and colorectal cancer risk,
but the results are less consistent for saturated and
animal fats. One early study [44] showed a lower risk
with high saturated fat intake among Japanese men in
Hawaii, whereas the Nurses Health Study [45] showed
a higher risk in women with a high intake of animal fat.
Results from studies on diet and the risk of colonic
adenomatous polyps [43] (which are well-established
precursors of colon cancer) are in accord with ®ndings
from prospective cohort studies.

In comparison with breast cancer, few epidemiological
studies have addressed the link between colorectal
cancer and monounsaturated or polyunsaturated fat,
and hardly any epidemiological data exist for speci®c
types of fatty acids. Studies on monounsaturated fatty
acids [3,43] found no or inconsistent associations, and
studies on polyunsaturated fat or linoleic acid [30,31]
showed essentially no association. Some of the prospec-
tive cohort studies [45,46] and a number of case±control
studies [43,47] reported weak inverse associations for
colorectal cancer and ®sh intake, but taken together
there is not much evidence for a possible protective
effect of n-3 fatty acids [3].

There are only a few recent epidemiological analyses of
colorectal cancer and diet that focused on fat intake
(Table 2). A recent Italian case±control study [14] found
no signi®cant associations between different types of fat
and colorectal cancer, although the association for
saturated fat was in the positive direction. Data from
that study also suggested lower risk of colon and rectum
cancer with higher intakes of ®sh [48]. An analysis of the

Iowa Women's Health Study cohort [49] did not report a
relative risk estimate for total fat. However, in that study
low fat as well as high fat dairy products were associated
with lower risk of colon cancer, suggesting that dietary
fat, in particular saturated fat, did not affect risk. In the
Polyp Prevention Trial [50.], a diet that was low in fat
and high in ®bre and vegetables failed to prevent the
recurrence of colorectal adenomas over a period of 4
years. The absence of an effect in this one trial cannot
provide de®nitive proof, but it does not support the
hypothesis that lowering fat intake reduces colorectal
cancer risk.

The WCFR/AICR report [3] concluded that higher
intakes of total fat and saturated fat possibly increase
colorectal cancer risk (Table 1). This is in accord with
the conclusion of the COMA working group [4], who
judged the evidence that total fat intake increases
colorectal cancer risk to be weak. Taken together,
epidemiological studies within populations do not
indicate an independent role of dietary total or saturated
fat in colorectal cancer.

Prostate cancer
The hypothesis that a high fat intake could promote
prostate cancer also originates from international corre-
lations and migrant studies [6,41]. Like for breast
cancer, an often proposed underlying mechanism
involves effects of fat and fatty acids through sex
hormones.

The number of epidemiological studies on fat and
prostate cancer is much lower than that on breast or
colorectal cancer (for review [51]). A large proportion of
case±control studies reported positive associations be-
tween incidence of prostate cancer and intake of fat, in
particular animal fat, but most did not attempt to adjust
these effects for energy intake. The case±control studies
that did adjust for energy intake found no signi®cant
associations [3,51], increased risk [52], or decreased risk
[53] with higher saturated fat intake. Three case-control
studies [17±19] were recently reported; two of these
[17,18] showed positive associations between saturated
fat intake and risk of prostate cancer (Table 2). Some
prospective cohort studies [3,54] also pointed to an
increased risk with high intake of animal fat products.
However, a recent prospective analysis [16] found no
associations for prostate cancer and intake of total fat and
saturated fat (Table 2).

The associations between monounsaturated fat and
prostate cancer have been examined in only a few
studies, and results are inconsistent [3]. Trans-fatty acids
were not associated with prostate cancer in a recent
cohort study [16]. Polyunsaturated or vegetable fat,
mainly linoleic acid, has also not been associated with
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prostate cancer incidence in epidemiological studies
[30,31]. However, several studies [19,54±56], but not all
[16], suggest that a-linolenic acid may increase risk. This
®nding warrants further examination. Human studies of
body tissue levels of very-long-chain n-3 fatty acids and
®sh intake [54±56] showed no association with prostate
cancer risk, with one exception [57].

The WCFR/AICR report [3] concluded that total fat and
saturated fat possibly increase prostate cancer risk (Table
1). The Working Group of COMA [4] concluded that,
although the epidemiological data are weakly consistent,
there is not enough evidence that total fat intake
in¯uences risk of prostate cancer. The possible link
between prostate cancer, fat intake and speci®c fatty
acids deserves attention in further studies.

Other cancers
Other cancers for which a link with dietary fat has been
implicated are those of the lung, ovary, endometrium
and bladder, and nonmelanoma skin carcinoma. For lung
cancer, the WCRF/AICR report [3] judged that high fat
diets possibly increase risk (Table 1), with results from
case±control and cohort studies being inconsistent. For
ovary, endometrium and bladder cancer, the evidence
for a link with dietary fat was judged to be insuf®cient
(Table 1). A recent prospective analysis of the Iowa
Women's Health Study [20] showed no associations
between ovary cancer incidence and intake of total fat or
classes of fatty acids (Table 2). A protective effect of a
low fat diet on basal cell skin carcinoma was suggested
by a 2-year trial with 100 patients [58]. However, the
number of cases in that trial was very small and the
intervention was not blinded. A recent analysis from the
Health Professionals Follow-up Study [21.] found that a
high intake of total and monounsaturated was associated
with a lower, rather than a higher risk of basal cell
carcinoma.

Conclusion
For cancers of the breast and colorectum, the associa-
tions in international comparisons and effects in animal
experiments seen with intake of total and saturated fat
are not supported by large cohort studies. Although small
increases in risk cannot be excluded, it is unlikely that
dietary fat or speci®c fatty acids have important effects
on the risk of breast and colon cancer. Some epidemio-
logical studies suggest that intake of animal fats might
increase the risk of prostate cancer. The possible role of
speci®c fatty acids in relation to prostate cancer warrants
further investigation.

Taken together, the evidence that dietary fat is linked
with cancers in humans is at best weak, and is not strong
enough to justify dietary recommendations or health
claims.
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