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terventions have examined the effect of a variety of “phytoes-
The hypothesis that dietary fat may increase the risk of breasgigenic” compounds, such as genistein and related soy prod-
cancer by increasing the availability of estrogen and related sgots, for their possible estrogenic effect. The effect of these
steroids has been explored in basic, epidemiologic, and dietacgmpounds varies by dose and compound and is generally as-
intervention studies for many years. In this issue of the Journatibed to their dose-dependent activity as estrogens or antiestro-
Wau et al.(1) clearly describe the debate regarding the dietary fgens. Severe energy restriction has long been known to alter
and breast cancer hypothe$%3) and have contributed to thehormonal metabolism; however, the effect of modest decreases
debate by the use of meta-analysis to quantify the combingdenergy commonly seen in low-fat dietary interventions is less
effect of fat in dietary intervention studies that have examineell understood6). One of the mechanisms by which dietary fat
the influence of fat reduction on various serum estrogen levels.presumed to reduce estrogen levels is by lowering overall
Their analysis focuses on dietary fat and serum estradiol, a reaergy intake and consequently reducing adipose tissue storage
sonable starting point in attempting to summarize the compléRd production of hormones. Among premenopausal and post-
interactions of diet with sex steroids. The dietary interventioh€nopausal women, increased overall and central adiposity is
studies included in the meta-analysis generally examined @gsociated with increased levels of bioavailable estrogen, and, in
effect of reducing dietary fat intake to 18%—25% of total enerdfi€ case of postmenopausal women, with increased breast cancer
in comparison with various “control” diets of 35%—40% energSk- . . _ _
from fat. However, in interpreting the results of these studies, a S0me dietary intervention studies attempt to control for the
number of issues must be considered: 1) the changes that o&Qiffounding effect of energy and weight change by maintaining
in other dietary components in association with dietary fat riocaloric conditions. However, low-fat diets that are high in
duction, 2) the effect of other dietary components on seruiRer appear to_have s_ubs_tant|al_ly o_llfferent metabphc_ effe_cts
estrogens, and 3) measurement error for both diet and serf¢RfnPared with isocaloric diets high in fat and low in fiber in
estrogens. terms qf eff.ects on v_ve|ght and hormone metabolism. ]lj aqd|t|on,
With respect to the first issue, examination of Table 1 in tH8€ variability of an individual’s response to any specific dietary
article by Wu et al.(1) and descriptions of the diets in the@lteration is a well-recognized phenomer{@hand may explain,
controlled dietary studies that they analyzed reveals a well-Part, the apparent lack of response to dietary fat reduction
known phenomenon. Dietary fat reduction can be accompanf@ynd in some studieg8,9). Finally, alcohol, while not com-
by changes in other dietary components—including total calgionly included in controlled dietary studies of nutrients, has
ries, fiber, carbohydrates, fruits and vegetables, carotenoids &§§" found to increase risk for breast cancer in a number of
other micronutrients—that may also alter sex steroid metaboli§Ridemiologic studiegl0) and is hypothesized to alter hormone
and serum estrogen leve(d,5). For example, in five of 13 Metabolism(11). o _
studies in this meta-analysis, the intervention protocol included With respect to the third issue, we will focus on measurement
markedly increased amounts of dietary fiber. Some of the diet&3§for and compatibility issues in diet and serum estrogen studies.
protocols were based on Asian diets, others on vegetarian, oY ISSues to consider in comparing changes in serum estradiol
the National Health Lung and Blood Institute Step I diet fofnclude types of assays, lab variability, menopausal status of
cholesterol reduction. Finally, the approach to dietary interveftUdy participants, and, for premenopausal and perimenopausal
tion varied from providing counseling to change the diet, with©men, timing of blood specimen collection relative to the men-
assessment of intake by self-report, to metabolic ward studi@&/@l cycle. Radioimmunoassays are the current standard for
where women were fed a defined diet and intake was record®&jUm hormone measurement but were not commonly used in
from trays. While many studies have included isocaloric high-f§PMe of the earlier controlled dietary studies. Intraindividual and
control diets in an effort to avoid differential weight gain or loséterindividual variability in laboratory measurement of serum
during intervention and control periods, a number of low-fdtormoneg12)has led to the use of a single reference laboratory
dietary intervention studies have reported modest weight los&&&forming assays for large-scale dietary intervention studies,
or avoidance of weight gain in intervention periods compareQéI'Ch as thg Women'’s Heallth Intervention. Furthermore, gs?rogen
with weight gain in control periods. The domino effect tha€evels decline markedly with menopause, often to the limits of
change in one dietary parameter has on other diet and related
parameters demonstrates the difficulty of isolating the effect of
a single dietary factor on a chronic disease, particularly when
multiple dietary factors are hypothesized to be involved, oftenAffiliations of authors:R. Ballard-Barbash (Applied Research Branch, Divi-
by similar mechanisms. sion of Cancer Control and Population Sciences), M. R. Forman (Cancer Pre-
With respect to the second issue, a number of dietary coMghtion Stgdigs Branch, Division of'CIinicaI .Sciences), V. Kipnis (Biometry
ponents have been examined for a possible effect on estro ranch, Division of Cancer Prevention), National Cancer Institute, Bethesda,
metabolism. Studie#t,5) of dietary fiber suggest that increases Correspondence toRachel Ballard-Barbash, M.D., National Institutes of
in fiber are inversely associated with levels of serum estradigbaith, Executive Plaza North, Rm. 313, Bethesda, MD (e-mail: rb59b@
and other estrogens. More recently, dietary and supplementrim-gov).
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detection by laboratory assaf4). Wu et al.(1) avoid the prob- nature of the evidence provided by prospective analytic studies
lems of attempting to compare markedly different absolute vaif fat intake and breast cancer risk. They observe that the failure
ues in their meta-analysis by calculating a ratio of postinterveto- detect the association between fat and breast cancer may be
tion estradiol levels compared with baseline. They havlie to a possible threshold effect of energy from fat, starting at
similarly stratified each intervention on the basis of the meno+ below the 20% of total energy level. In this case, too few
pausal status of the participants. However, they have not baggmen in the reported studies would fall into this category when
able to address, in comparing results, whether premenopa@@wance is made for dietary measurement error in the food-
women had ovulatory cycles because the information was fggguency questionnaires (FFQs) used in analytic epidemiologic
always available. In menstruating women, breast epithelial prgudies. Their argument is based on the estimated attenuation
liferation has been shown to be most active during the lutfactor of 0.28 for percent energy from fat in the pooled analysis
phase (approximately days 20-23) of the menstrual cycle, pRé-seven cohort studies reported by Hunter et(&b). This
sumably in response to the very high levels of estradiol, agéenuation factor is the slope of the regression line for the
perhaps progesterone, that occur at that time. However, tim@gfimated true, usual fat intake plotted against reported fat intake
the blood collection to capture this peak in estradiol requir®8seéd on a FFQ. The estimate calculated by Wu e(lalis
repeat measurements to capture the luteinizing hormone surggaged on the standard regression calibration appr¢a6)

the late follicular period. Because of the difficulty of timing thigVich assumes that a reference instrument in a validation study,
measurement and the marked variability in estradiol during tti&ch as food record/recall, is unbiased and contains only random
period, many studies collect blood in the early follicular phaé'ét;th'n'per,son error uncorrelated with error in a FFQ. As noted
(days 3-7) of the menstrual cycle. As long as the periods apove, this assumption does not seem to be warranted by the

blood collection are similar for the baseline and interventiorl‘?SUItS of recent StUd_'eS thqt used such b|omar_kers as doubly-
zﬁ%eled water and urinary nitrogen to measure intakes of total

phases of the study, they can be compared within a study. d . . ; .
notable exception to this standard is the Canadian Diet olavs;g%,hznd ;{;gtrim’agingﬁgggioﬁsigﬂﬂg trheastufl?itnlma(l;?sgor:_-
Breast Cancer Prevention Study reported by Boyd €18, in IS patem, . 9 p
: . . seC|f|c biases in dietary assessment instrum@atsmay lead
which estradiol was measured in blood collected annually apg N : ; ;
0 a significantly smaller estimated attenuation factor (i.e., a

noﬁ;';ﬁ:ﬂ;n tirr?latt(')ogof] tgfeThznggggtl gfyc(j:ilgt.ar fat reduction 0Iarger attenuation effect due to measurement error) than esti-
pting P y ated by Wu et al. This would make their argument about the

serum estradiol levels, sources of measurement error and oth : : X . . .
ack of power in analytic studies to estimate a potentially im-

feasﬁgzﬁc;?frl#jgtcgg gg:g?;é?:g'ti&;oirsb\?\};Idll(itgxnfa;;?:rSer;lgggrtant effect of low-fat diet on breast cancer risk even stronger.
' ' y The meta-analysis by Wu et al. is a first effort to attempt to

ismureancwte gz'zzggéesﬁ]é%tsg? SiLaentéillsecyrcr:)arti?r?tbcea;;]vgsxeai %r)?f%'ﬂ{igntify the potential effect of dietary fat reduction on serum
P ) . ) A PO Fadiol levels. The strong correlations between diverse dietary
and a disease outcome. This has important implications for t gmponents that many speculate to have similar effects on se-

design of nutritional studies and for their analysis and intereru-rn estradiol limit our ability to identify an independent effect

tation. Errors in measuring dietary intake based on metabo(l)lf;a single dietary factor. Future studies might contribute to this

meals can be substantially smaller and have different structu(r]% ate by including more complete descriptions of dietary
compared with those associated with self-reported intake ba%(}a1 nges, by rigorous attention to the timing of blood specimen

on a 24-hour recall or.mult|plg—day food recorq. _Increasmg SWWollection relative to the menstrual cycle in premenopausal
dence suggests that, in addition to random within-person varia-

tion, records/recalls are likely to be also flawed with systemati. o o' and by more detailed measurement of changes in body
’ e y L Y \?ﬂ?ight and composition with these changes in diet. Given the
person-specific biases, so that for any individual, the average

multiple replicate assessments may not converge to her/his th? hly controlled nature of metabolic ward studies, it may be
usual nutrient intak€14). Seven of the 13 studies in the Wu e pful to examine the effect of these studies in a separate meta-

palysis, in addition to analysis of their combined effects with

al. meta-analysis comprised studies based on metabolic megls; . . g
the remainder used food records/recalls to assess the intake oﬁg?e studies conducted in the free-living state. In future meta

) ; ) -analyses, it may add to our understanding of the effect of dietary
and other dietary nutrients. This fact alone_ may be reSp()nS'|6r‘1lr‘%ervention on serum estradiol levels to consider a statistical
for at least some of the heterogeneity that was pre

. . . |§1'odel that includes the effect of covariates, such as intakes of
ent in their analysis.

Given the marked variability in the protocols of the studiefat’ fiber, and total energy, and perhaps such as weight. Not only

: o . . A& ould this enable us to quantify different effects of dietary fac-

ﬁggffﬁ;ﬁiigyg’;{;ﬂ gr(]l; ';:ﬁ r}gtfs(uerg_résf:‘ggt;hﬁggs:rﬁglz'etr%r_s and, hopefully, to substantially reduce heterogeneity, but
ysIS, e npie o also to adjust the results for measurement error in dietary as-

onstrated highly statistically significant heterogeneity among th
studies. Exclusion of the two most extreme studies, in which A
intake was redgced to 12% or less, rgdug:ed hete_rogeneity atfh8-ERENCES
cost of discarding potentially interesting information on the as-
sociation of a very low-fat diet with reduction of serum estradiol(1) Wu AH, Pike MC, Stram DO, Meta-analysis: dietary fat intake, serum
Unfortunately, heterogeneity among the remaining 11 studies estrogen levels, and the risk of breast cancer. J Natl Cancer Inst 1999;91:
was still statistically significant. Wu et al. also presented results  229-3%

. . . ... (2) Greenwald P. Role of dietary fat in the causation of breast cancer: coun-
applying a random-effects model, more appropriate to this SItLS terpoint. Cancer Epidemiol Biomarkers Prev 1999;8:3-7.
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ssment methods.
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