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Abstract-From an overview of epidemiological evidence on nutrition, diet and cancers of the 
breast, endometrium and ovary, thefollowing indications can be drawn: 
- Overweight and obesity are causally related to endometrial and post-menopausal breast cancer, 

and may account for as much as one third of the cases of endometrial and one tenth of breast 
cancer in Europe. It is not known whether obesity or overweight early in life has any role on 
breast cancer risk, nor whether obesity in@ences ovarian carcinogenesis. Overu’eight tends to be 
associated with an unfavourableprognosisfor breast cancer. 

- Despite extensive research, the available knowledge on diet and breast cancer is largely 
inconsistent, and the results from ecological and individual-based studies are contradictory in 
relation to fat, proteins, total energy, alcohol, etc. 

- There are only scanty data on diet and endometrial or ovarian cancer, which tend to suggest role 
forfat (or animalfat) in the risk of these neoplasms. 

- The evidence on diet and breast, ovarian and endometrial carcinogenesis is still too scant_v or 
inconsistent to be of any practical preventive value. Thus, the on& clear indication for prevention 
is that a reduction of overweight would avoid a substantial number of ca.ses of endometrial and 
post-menopausal breast cancer. 

THERE ARE important reasons to support a role 
for nutrition in breast, ovarian and endometrial 
carcinogenesis. First, studies on rodents dating back 
to 1940 demonstrated an effect of dietary deficienc- 
ies and excesses on breast cancer incidence [ 11. 
Secondly, international differences in incidence and 
mortality from these ncoplasms are substantial [2], 
and can only partly be explained in terms of reco- 
gnized risk factors for these neoplasms, i.e. repro- 
ductive and hormonal factors. Further, it is known 
that nutrition and diet are related to sex hormones 
and their binding proteins, and this provides a 
plausible biological explanation for an association 
between diet and female-hormone related neo- 
plasms [ 3-51. 

Despite extensive research, however, the relation 
between nutrition, diet and cancers of the breast 
and female genital tract is only partly understood. 
This article will therefore review some of the open 
questions and discuss possible lines for further 
research. 
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MEASURES OF WEIGHT AND HEIGHT 
Obesity is a recognized risk factor for endometrial 

cancer [6, 71. Since the association is observed both 
in pre- and post-menopausal women, it is likely that 
the underlying biological mechanism is different at 
various ages, i.e. that increased aromatization of 
androgens to oestrogens and reduced sex-hormone 
binding globulin are the relevant factors post-meno- 
pause, while the influence of obesity on ovulation is 
important pre-menopause [8]. Whatever the bio- 
logical mechanism(s), overweight may explain one 
fourth of cases of the disease in North America [9] 
and as many as one third in Europe, where oestrogen 
replacement treatment (i.e. the other major reco- 
gnized cause of the disease) is less widespread. 

At least two studies of endometrial cancer, more- 
over, have found that not only body weight, but 
also height [ 10, 1 l] is directly associated with risk. 
This is consistent with findings on other sex-hor- 
mone related ncoplasms (breast [12, 131 and pros- 
tate [ 141) and, in aetiological terms, could be related 
to a potential role ofnutritional factors in childhood 
and adolescence on the subsequent risk of these 
ncoplasms. 

Overweight in post-, but not in pre-menopause, is 
related to the risk of breast cancer too, although the 
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association is approximately an order of magnitude 
less strong than for endometrial cancer (i.e. the 
relative risk is for obese women about 1.5-l .8 rather 
than 5-8, Table 1) [8-12, 15, 161. 

One important open question is whether body 
weight early in life influences the later risk of breast 
and endometrial cancer. There are some indications 
that this may be the case, from studies on migrants 
and cohorts of young athletes [ 171 or ballet dancers 
[18], but the American Nurses Prospective Study 
[ 191 and a cohort investigation of Hawaiian women 
[20] on whom information on weight and height 
was directly available showed an inverse association 
between adolescent body mass and pre-menopausal 
breast cancer (but no relation with early age weight 
and height). The question has important theoretical 
implications in order to understand the role of 
overweight (and its biological correlates) in relation 
to the process of breast carcinogenesis, i.e. whether 
it has essentially a late stage effect (as that of 
exogenous oestrogens in endometrial cancer) or an 
early stage effect, too [2 13. 

Another unsettled issue is whether obesity has 
any influence on the risk ofepithelial ovarian cancer. 
The American Cancer Society One Million Study 
[7] suggested that this may be the case, since the 
point estimate was 1.6 in severely obese women 
(Table 2)) but the evidence from case-control studies 
[22-251 is largely negative, possibly on account of 
loss of weight induced by the neoplastic process. 
Further, any aetio-pathological inference is ham- 
pered by the unsettled state of knowledge on the 
role of steroid hormones (or their correlates) on 
ovarian carcinogenesis. 

In relation to height, the original prospective 
study by de Waard and Baanders-van Halewijn 
[ 121 showed an independent effect of this factor on 
post-menopausal breast cancer: the relative risk 
rose to 3.6 for the tallest/heaviest women compared 
to the lowest height/weight category. Subsequent 
studies [13, 18, 191 produced inconsistent results, 
but, at least from an aetiological viewpoint, it is 
clearly important that the two factors (height and 
weight) are examined separately as well as in terms 
of combined indices [2 11. 

DIET AND BREAST CANCER 
Much of the initial evidence linking breast cancer 

risk to diet came from correlational studies. On an 
international scale, strong direct correlations were 
observed with total calories, fats, protein, as well as 
with selected foods such as milk, eggs, or meat 
[26, 271. Several correlations were also observed on 
a national level, and persisted after allowance for 
reproductive variables. Table 3 gives, as an exam- 
ple, the crude and partial (after allowance for parity) 
correlation coefficients between selected food items 
and breast cancer risk in various regions of Italy, a 
country with marked differences in dietary habits 
and cancer rates [28]. 

Unfortunately, evidence from analytical studies 
is much less convincing. Case-control studies have 
reported associations with total energy, fats, pro- 
teins, fried foods, dairy products, beef and other red 
meats, pork and sweet desserts [23, 29-361. The 
associations observed, however, were weak and 
inconsistent in various studies (see Table 4 for a 
summary review of published data on estimates of 

Table 1. Relative risk of endometrial and breast cancer accordiq to body mass index* 

Body mass index 
(kg/m?) 

Endometrial cancer Breast cancer 
(283 cases, 566 conrrols) (2884 cases, 2907 controls) 

Pre-menopause Post-menopause Prc-menopause Post-menopause 

<20 It 1t 1t 1t 
20-24 1.5 1.6 1.3 1.2 
25-29 3.9 3.3 1 .o 1.3 
230 20.3 7.6 1 .o 1.6 

*Data from Italian studies (La Vrcchia eta/. 181; Negri et al. [ 161). 
tReference category. 

Table 2. Mortality ratiosfor selected sites of cancer in females* 

Weight index 
Site <80 8&89 90-109 11&119 12%129 130-139 r140 

Breast 82 86 100 119 116 122 153 
Endometrium 89 104 100 136 185 230t 542 
Ovary 86 98 100 115 99 88 163 

*Derived from the American Cancer Society One Million Study (1.~ and GarIinkel 171). 
tEstimates based on lrss than live deaths. 
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Table 3. Correlation between breast cancer mortality and selected 
dietary variables in various Italian regions* 

Correlation coefficients 
Adjusted for 

Food 
items Crude 

age at 
first hirth 

Milk 
Cheese 
Meat 
Sugar 
Wine 
Pasta 

0.81 0.52 
0.74 0.52 
0.39 -0.25 
0.66 0.15 
0.37 -0.45 

-0.78 -0.31 

*From La Vecchia and Pampallona [28]. 

fat intake) [23, 29-361. The most plausible con- 
clusion from case-control studies is that there is 
indeed some association between fats and breast 
cancer risk (and probably for total calories as well), 
which however is limited (and hence extremely 
difficult to prove in epidemiological terms) in studies 
that collect information on individuals. 

To further complicate the issue, the prospective 
American Nurses Health Study [37] reported no 
evidence of any association with total fat, saturated 
fat, linoleic acid or cholesterol, although the cut-off 
points for extreme quintiles of total fat were 32% 
and 44% of total energy intake, conceivably too 
narrow an interval to permit any biological effect to 
be detected. 

Paradoxically, stronger analytical cpidemiolog- 
ical evidence has emerged in relation to two dietary 
items for which no convincing biological interpret- 
ation is available: green vegetables and alcohol. A 
strong independent protection has been reported 
for green/salad-type vegetables from two studies 
in Mediterranean countries [32, 331, with relative 
risks between 0.2 and 0.4 for the highest level of 
consumption, which were not explained by allow- 
ance for the major identified breast cancer risk 
factors or other dietary items. Preliminary data from 

a case-control study conducted in Argentina tended 
to confirm this protection [38]. 

In relation to alcohol, most of the over 20 studies 
published to date found significantly elevated risks 
among drinkers. Only six out of 19 studies conduc- 
ted in a formal meta-analysis of the topic published 
in 1987 [39] did not find a positive connection. As 
an example, in Table 5 the updated relative risks 
from a large case-control study conducted in North- 
ern Italy [32] are presented. In this population, 
where wine drinking by women is widespread (and 
socially accepted), the relative risk rose up to three- 
fold among drinkers of four or more drinks per day. 
In some of the studies (including the American 
Yurses cohort) [40] the relative risk was elevated L 
even among extremely light drinkers, and only part 
of the studies found a dose-risk relationship. This 
indicates that the association, if real, may not be 
causal, and possibly reflects a number of as yet 
undefined correlates of alcohol drinking. 

Nonetheless, alcohol must at present be con- 
sidered the sole single item for which consistent 
evidence ofan association has emerged from analyti- 
cal epidemiological studies. Ironically, and further 
confirming the currently undefined state of knowl- 
edge on diet and breast cancer, correlational studies 
on populations provide no support for this associ- 
ation [41] (SW Table 3 as an example), although it 
is not known how consumption in women is reflected 
in overall alcohol disappearance statistics. 

IMPLICATIONS OF NUTRITION AND DIET 
IN BREAST CANCER PROGNOSIS 

The observation that survival of breast cancer is 
higher in low incidence areas, such as in Japan 
compared with the U.S.A., has led to the suggestion 
that the same factors that arc related to breast 
cancer development may interfere with its prognosis 

[42-441. 
Direct examinations of breast cancer survival in 

clinical series indicated that obese women had lower 
survi\ral rates than non-obese [453 and. after multi- 

Table 4. Association between fat* intake and breast cancer r&k in selected case-control studie.( 

Fat, level ol‘intake 
I 2 3 k 5 

Phillips, 1975 1291 1+ S’ 

Miller el al., 1978 1301 1+ 1.i E! 1.8 
Luhin ef al., 1981 1311 1+ I .6 I .5 1.8 
Graham et al.. 1982 1231 1+ 1.1 1.2 0.9 
La Vecchia et al., 1987 1321 1t 1.3 I .3 
Katsouyanni et al.. 1988: 1341 1t 1.h - 
Rohan et al., 1988 1351 1t 0.9 1.1 1.1 0.9 

*Total fat, whenrvrr available. 
tReference category. 
:90th vs. 10th rcntile. 



1948 C. La Vecchia 

Table 5. Distribution of 1926 breast cancer cases and 1866 
controls according to total alcoholic beverage consumption. Milan, 

Italy, 1983-1987 

Average total alcohol 
consumption 
(drinks per day) 

0 

<2 

Breast 
cancer 

513 

565 

Relative risk 
Controls (95% cI)* 

668 It 

552 1.35 
(1.25-1.60) 

2<3 601 512 1.53 
(1.30-1.81) 

3<4 128 83 2.01 
(1.5g2.70) 

24 119 51 3.02 
(2.15-4.23) 

X: 60.29 
(P < 0.001) 

*Mantel-Haenszel estimates adjusted for age. 
tReference category. 

variate analysis, that body weight was the only 
risk factor associated with prognosis [46, 471. For 
instance, follow-up ofbreast cancer cases participat- 
ing in a case-control study in Canada indicated that 
body weight, but not dietary fat intake, had an 
unfavourable impact on survival [48]. 

Although there is evidence that these influences 
are independent, and not explained through an 
association with advanced previous disease [49], 
there are, nonetheless, problems in the definition of 
stage, lymph node involvement and other prognostic 
factors, and of competing cause(s) of death in obese 
as compared with non-obese women, which make 
any comparison difficult. 

In relation to diet, a study based on 666 women 
with newly diagnosed infiltrating breast cancer 
suggested that saturated fat intake was related to 

unfavourable prognostic indicators, i.e. a higher 
frequency of node involvement at diagnosis [50]. 
Likewise, breast cancer survival was more favour- 
able among 282 Seventh-day Adventists compared 
with other white females: the difference, however, 
was no longer evident when stage at diagnosis was 
allowed for in the analysis [5 11. 

DIET AND ENDOMETRIAL CANCER 
Strong positive correlation coefficients were 

observed between meat, eggs, milk, fats and oils, 
total protein fats and calorie intake and endometrial 
cancer incidence [27]. The issue is clearly compli- 
cated by the fact that proteins and fats are correlated 
with total energy intake which, in turn, is the major 
determinant ofobesity, i.e. a consistently recognized 
risk factor for endometrial cancer. 

Few analytical studies have directly discussed the 
role of diet in the aetiology of endometrial cancer. 
Preliminary results from a case-control study based 
on 24-h dietary recall found that the carbohydrate 
and total calorie (but not protein or fat) intake was 
higher in cases than in controls [52]. 

A case-control study from Italy based on 206 
age-matched pairs [53] reported strong direct 
associations with subjective intake scores for fats 
and oils, and significant protection by green veg- 
etables and fresh fruit (Table 6). However, infor- 
mation on only a small number of food items was 
collected in that study, and it was not possible to 
estimate total calorie intake. 

There is, therefore, ample scope for further 
research on the question of diet and endometrial 
cancer, particularly in consideration of the fact that, 
although the risk factors for cancer of the corpus 
uteri are better defined than for breast or ovarian 
neoplasms, they cannot by themselves explain the 
30-fold difference in incidence observed between 
various cancer registration areas [2]. 

Table 6. Diet and endometrial cancer: majorJindingsfrom a case-control study in Northern Italy* 

Food 
item 

Multivariate rclativr risk 
(95% CI) 

Totalfat (subjective score) 

1 (low) 
2 (intermediate) 
3 (high) 

Green vegctnbles (frequency) 

1 (low) 
2 (high) 

Freshfruit (frequency) 

1 (low) 
2 (high) 

*Data derived from La Vecchia et al. 1531. 
tReference category. 

1t 
3.0 (1.7-5.1) 
5.0 (2.S8.4) 

1t 
0.2 (0.1-0.5) 

1t 
0.6 (0.3-I .O) 
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Further, the well-known association between 
levels of oestrogens and endometrial cancer risk 
may help identify low-risk dietary patterns: for 
instance, it has been shown that the levels ofoestriol, 
total oestrogens and prolactin were lower and those 
of sex-hormone binding globulin higher in post- 
menopausal vegetarian women, and the differences 
were not explainable in terms of different body 
weight [52, 541. 

DIET AND OVARIAN CANCER 
As for endometrial cancer, most of the links 

between ovarian cancer and diet are indirect, and 
based on international differences or correlational 
studies. Correlations with fats, proteins and calories 
are in the same direction as those of endometrial 
cancer [55], although somewhat less strong in 
relation to incidence [27]. 

Information from follow-up studies in selected 
populations is scanty and contradictory: Seventh- 
day Adventists, many of whom are lacto-veg- 
etarians, showed lower ovarian cancer mortality 
(SMR = 0.6) than the population of California 
[56], but Mormons in Utah had a standardized 
incidence ratio of 1.7 in relation to the general U.S. 
population [57]. In a cohort of British nuns with 
low intake of meat and fats, no reduction in risk 
was apparent [58]. 

The results of case-control studies are somewhat 
more consistent. Among four studies 
[22, 24, 25, 591 which considered various mcas- 
ures of fat intake (Table 7), three [24, 25, 591 found 
significant direct associations. In one of these [25], 
based on a Chinese population with wide ranges of 
consumption of various nutrients and which could 
provide estimates of intake of several nutrients, the 
effect of fat persisted after adjustment for total 
calories whereas, after allowance for animal fat 
intake, no significant association persisted with 
calories or proteins. 

Along this line, a follow-up study of a cohort of 
Scvcnth-day Adventists reported that women who 
more frequently ate eggs or fried foods had an 
approximately three-fold elevated risk of fatal 

ovarian cancer [60], and a similar risk emerged for 
daily meat consumption from a case-control study 
of 56 cases aged over 50 conducted in Japan [6 I]. 

Studies in Italy [24] and North America [59], 
found reduced risk with more frequent consumption 
of green vegetables, carrots and greater vitamin 
A intake. Vitamin C and total vegetables were 
somewhat protective in the Chinese study as well 
[25], although the mechanism of action of these 
nutrients is far from being understood. 

CONCLUSIONS 
Nutrition and diet are certainly among the priorit- 

ies for epidemiological research on breast, endo- 
metrial and ovarian cancer, not only from an aetiol- 
ogical viewpoint, but also from a preventive one. In 
fact, in contrast with reproductive factors, action 
on these factors is conceivable. 

However, at present, the only practical preventive 
measure is avoiding obesity in order to reduce 
endometrial and post-menopausal breast cancer 
risk; this could lower the overall endometrial cancer 
incidence by one third, and that ofpost-menopausal 
breast cancer by one tenth in European countries. 

In relation to diet, despite extensive research 
on breast cancer, available knowledge is largely 
inconsistent, with largely contradictory results from 
ecological and individual-based studies. Hence, no 
sound conclusion of practical preventive relevance 
can be drawn. 

There are only scanty data on diet and endometr- 
ial or ovarian cancer, which suggest a role of fat (or 
animal fat) on the risk of these neoplasms. Needless 
to repeat, however, further research is needed before 
any indications of practical preventive value can be 
drawn. 
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Table 7. Fats and ovarian cancer: summary resultsfrom case-control studies 

Study 
Lrvrl offat intake 

1 2 3 4 

Byers et al., 1983 1221 1* 1.3 1.2 
Cramer et al., 1984 [59] I* 1.4 1.9 1.8 
La Vecchia et al., 1987 1241 1’ 1.2 2.1 
Shu et al., 1989 1251 1* 1.1 1.8 1.9 

*Reference category 
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