
strategy, however, may no longer de
tect diarrheal deaths in AIDS patients 
from death certificate data coded alter 
1987. Specific ICD-9 codes for AIDS 
deaths came into effect on October 1^ 
1986, and January 1,1988 (addendi^, 
which supersedes the use of the ILU-y 
codes used for diarrheal deaths in this 
study. By 1987, only 4% of all diarrheal 
deaths in the 25- to 54-year-old &ge 
group were attributed to parasitic 
causes, down from 14% in 1986. 

This investigation also confirms the 
decline in the reported annual number 
of diarrheal deaths in young children 
that was noted in a previous study. 
Possible explanations for this decline 
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Special Communication 

What If Americans Ate Less Fat? 
A Quantitative Estimate of the Effect on Mortality 
yVarren S. Browner, MD, MPH; Janice Westenhouse, MPH; Jeffrey A. Tice 

Americans consume an average of 37% of their energy Intake as fat. Many 
authorities recommend restricting fat Intake to 30% of energy intake to reduce 
the rates of coronary heart disease and perhaps of cancers of the breast, colon, 
and prostate. Based on the assumptions that underlie those recommendations, 
we estimated the effect of this dietary change on mortality. If all Americans 
restricted their Intake of dietary fat by reducing consumption of saturated fat and 
accompanying dietary cholesterol, the corresponding reductions in serum cho
lesterol levels could reduce coronary heart disease mortality rates by 5% to 20%, 
depending on age. If the relationship between dietary fat and cancer is as strong 
as has been observed In some studies, the proportional effects on mortality from 
fat-related cancers could be even greater, although the absolute effects—given 
the lower mortality rates—would be smaller. Overall, if the assumptions are 
correct, about 42 000 of the 2.3 million deaths that would have occurred in adults 
gach year in the United States could be deferred. This 2% benefit, equivalent to 
an increase in average life expectancy of 3 to 4 months, would accrue chiefly to 
people over the age of 65 years. If recent concerns about the possibly harmful 
effects of cholesterol lowering on mortality from noncardlovascular causes— 
which mainly affect younger persons—are valid, these relatively modest benefits 
would be overestimates of the actual effect. 

(JAMA. 1991;265:3285-3291) 

MANY authorities advise Americans to 
eat less fat to reduce their risk of coro
nary heart disease (CHD).'"' The usual 
recommendation is to restrict dietary 
fat from its current average of 37% to no 
more than 30% of total energy intake.' 
These recommendations are based on 
evidence that reductions in fat, espe
cially saturated fat, would reduce se
rum cholesterol concentration, a known 
risk factor for CHD. In addition to a 
large and consistent set of epidemiolog
ic studies,®^'" evidence from randomized 
Wals of cholesterol-lowering medica
tions in men with hypercholesterolemia 
suggests that each 1% reduction in se-
fum cholesterol concentration reduces 
the incidence of CHD by about 2%." '^ 
This result has been extrapolated to re-
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ductions in serum cholesterol values 
achieved through dietary changes and 
to include lower-risk men, women, and 
the elderly." 

It has also been suggested that reduc
tions in fat intake might decrease mor
tality from cancers of the breast, colon 
and rectum, and prostate.''^'® The evi
dence comes from studies that have 
compared dietary fat consumption and 
mortality due to these cancers between 
countries,"® from epidemiologic stud
ies within some of these countries,""^ 
and from studies of carcinogenesis in 
animals.®^ There are also, however, 
epidemiologic data that do not support a 
connection between dietary fat and 
these cancers.'" ® 

As yet, there have been no popula-
tion-based randomized trials of the ef
fect of dietary fat reduction on CHD and 
cancer mortality in the United States. 
However, the effect of restricting di
etary fat on mortality can be estimated 
by modeling the relationships among di
etary fat consumption, serum cholester
ol, and mortality rates with a "best-
case" analysis that assumes the 

observed associations to be causal and 
entirely reversible. We evaluated the 
potential impact of current recommen
dations about dietary fat by building a 
model to estimate the reduction in mor
tality due to "fat-related" diseases—de
fined as CHD and cancers of the breast, 
colon and rectum, and prostate. We as
sumed that all Americans would suc
ceed in restricting their fat intake to no 
more than 30% of total energy intake by 
reducing their consumption of saturat
ed fats and dietary cholesterol, and that 
reductions in serum cholesterol levels 
would have no adverse effects. 

METHODS 
We based our model on the same gen

eral assumptions about the relation
ships among dietary fat, serum choles
terol, CHD, and cancers of the breast, 
colon, and prostate that were used to 
formulate current dietary fat recom
mendations. We used national data to 
apportion mortality due to these dis
eases by levels of current fat consump
tion and serum cholesterol, and we mod
eled the effects of reduced fat 
consumption, assuming that it would be 
maintained throughout a person's 
lifetime. 

Population and Disease Rates 
We used census data that had been 

extrapolated to the 1986 population to 
divide the US population into 5-year 
age-sex-race subgroups (0 to 4, 5 to 9, 
... 85-1- years)." For each of these 
subgroups, total mortality and mortal
ity due to CHD and cancers of the 
breast, colon and rectum, and prostate 
were estimated from 1985 US vital sta
tistics and 1987 cancer surveillance 
data."'^ 

Dietary Fat Intake and Serum 
Cholesterol Levels 

Consumption of dietary fat and total 
energy intake was based on data from 
the National Health and Nutrition Ex
amination Survey (1976-1980), which 
were reported by 10-year age and sex 
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subgroups.®'" Each subgroup was then 
divided into deciles of fat intake (by 
grams of fat) and total energy intake. A 
mean fat intake for each age-sex decile 
was then estimated, and all members of 
that age-sex decile were then treated as 
if they had an intake equal to that mean. 
Based on the high correlation (r=0.88) 
between fat intake in grams and total 
energy intake (Gladys Block, PhD, oral 
communication, 1989), we assumed that 
persons in a particular decile of fat in
take were in that same decile for total 
energy intake. We then estimated the 
percentage of total energy intake as fat 
as: 

Mean fat intake in 
grams x 37.8 kJ/g 

Mean energy intake 
in kilo joules 

[equivalent to: 
Mean fat intake in 

grams x 9 kcal/g xlOO%]. 
Mean energy intake 

in kcal 
We used population-wide estimates 

of serum cholesterol levels to determine 
age-sex-race-specific deciles." A mean 
serum cholesterol level for each age-
sex-race decile was estimated, and all 
members of that age-sex-race decile 
were then treated as if they had a serum 
cholesterol level equal to that mean. For 
each age-sex-race subgroup at baseline, 
we developed lO-by-10 arrays: 

Pl,l • • • P 10,1 
... Pij ... 

P 1,10 ... P 10,10 

where Py represents the proportion of 
an age-sex-race subgroup in the f dec
ile of dietary fat intake and the/^ decile 
of serum cholesterol. Thus, for all age-
sex-race subgroups: 

10 10 

ZPij = 0.1and ZPij = 0.1. 
i=l j=l 

Cross-sectional data indicate that the 
distribution of serum cholesterol levels 
is similar in different fat deciles (ie, per
sons with higher fat intake do not have 
higher cholesterol levels than those 
with lower fat intake)," perhaps due to 
the imprecision in the measurement of 
these variables or to the possibility that 
some individuals with high serum cho
lesterol levels may have changed their 
diet. Under this assumption of a uni
form distribution, all Py are set at 0.01. 
We also developed a model using a non
uniform distribution in which the values 
for Pjj depend on an assumed relation
ship between dietary fat intake and se
rum cholesterol levels (see below). We 
required that, for all age-sex-race sub-
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groups, the mean serum cholesterol lev
el in the f fat decile at baseline (Chol^ ,) 
would be either higher (or lower) than 
the overall age-sex-race-specific mean 
serum cholesterol level at baseline 
(Chol„) by an amount related to the 
difference in dietary fat intake (as a per
centage of total energy intake) in that 
decile and the mean dietary fat intake in 
that age-sex subgroup. Thus: 

Cholasr,i= Cholasr+0.078 mmol/Li/% 
(%Fas.i-%Fas)xlOO 

[equivalent to Cholasr.i=Cholasr 

+ 3 mg/dL/%(%Fas,i-%Fas)x 100] 
where %F„ is the mean percentage of 
total energy intake as fat in an age-sex 
subgroup at baseline, %F^i is the mean 
percentage of total energy intake as fat 
in the i*" fat decile in that age-sex sub
group at baseline, and each 1% increase 
in the percentage of total energy intake 
derived from dietary fat increases the 
serum cholesterol concentration by 
0.078 mmol/L (3 mg/dL). For example, 
40- to 44-year-old black men have a 
mean fat intake of 37% of total energy 
intake and a mean serum cholesterol 
level of 5.51 mmol/L (211.5 mg/dL). The 
mean cholesterol level among 40- to 44-
year-old black men in the second lowest 
fat decile (with a fat consumption of 32% 
of total energy intake) should be 5.12 
mmoVL(5.51 -I- [0.078 x -5% x 100]) 
or 196.5 mg/dL. 

This implies that 
10 

Cilolasr,i — 10 X S Pasr,ij X Cholasr j 
j=l 

where Chol„,j represents the serum 
cholesterol level in the/^ serum choles
terol decile of an age-sex-race subgroup 
at baseline. We also required that the 
distribution be consistent with the em
pirical data, that is, that most values for 
Pjj are close to 0.01, especially for dec
iles of dietary fat intake and serum cho
lesterol concentration that are close to 
the respective age-sex-race-specific 
means. When we compared the nonuni
form distribution with the uniform dis
tribution, they were essentially identi
cal in terms of their effect on reductions 
in CHD mortality due to changes in di
etary fat intake; results are presented 
for the nonuniform distribution. 

Relationship Between Dietary 
Fat Intake and Cancer Rates 

There is considerable variation in the 
estimated effect of dietary fat consump
tion on cancer rates. Based on our re
view of the literature, we assumed that 
it was amount of fat consumed, rather 
than percentage of total energy intake 
derived from fat or relative amount 
compared with others in the population. 

that conveyed the risk," "'^'^' and that 
the same relative risks would apply 
both incidence and mortality. We esti
mated that a reasonable range for the 
relative risks for fat-related cancers 
was between 1.0 and 1.3 per 20 g of 
intake per day. (Throughout, since the 
diseases are rare, we use the term "rela
tive risk" [RR] although the model is 
actually based on the odds ratio.) 'We 
estimated cancer mortality rates by fat 
deciles for each age-sex-race group at 
baseline (M^;) based on the difference 
in mean fat intakes in a given decile, the 
cancer-specific RR associated with di
etary fat intake (per 20 g/d), and the 
known cancer mortality in a given age-
sex-race subgroup at baseline (M„^). By 
definition, the overall age-sex-race-
specific mortality rate is the average of 
the mortality rates in each dietary fat 
decile within that age-sex-race 
subgroup: 

10 

Masr = ^ 0.1 X Masr,i 
i=l 
10 

= S 0.1 X RRas,i X Ma8r,i= 1 i J 
i=l •11 

10 ill 
= 0.1x]\^asr,i=lxS RRas,i 

i=l 

RR^i is the age-sex-specific RR in di
etary fat decile i at baseline compared 
with the lowest fat decile (i = 1), and is 
estimated from RR, the relative risk of 
cancer mortality (per 20 g/d of dietary 
fat), as 

jjj^(fatas,i-fatas,i=l)/20 g/d 

For example, if the cancer-specific RR 
for breast cancer is 1.3 (per 20 g/d of 
dietary fat), and mean dietary fat intake 
in the lowest decile of white women 
aged 55 to 59 years is 18 g/d, then the 
RR in the fifth decile in that subgroup 
(with a mean intake of 49 g/d), would be 
1.50 (1.3""""®"). We then estimated the 
mortality in the lowest dietary fat decile 
at baseline, as 

10 Masr 

10 

X RRas.i 
1=1 

The baseline rates (M„,i) in other di
etary fat deciles are then estimated as 

RRas,iX lMasr,i=l-

Relationship Between Dietary 
Fat Intake and CHD Rates 

We assumed that the effect of dietai? 
fat on CHD rates was entirely mediated 
through serum cholesterol level. Unlik® 
the situation with dietary fat and can
cer, however, there is remarkable sin"' 
larity in the association between seru® 
cholesterol and CHD in different stu 
ies.* "^®' We therefore assigned age- ^ 
sex-specific RRs based on available 
gistic regression coefficients (express® 
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for convenience as RR per 0.52 mmol/L 
j20 mg/dL] of serum cholesterol). We 
(ised data from the screenees for the 
Jiultiple Risk Factor Intervention Trial 
(JIRFIT) for men between the ages of 
36 and 59 years" and data from the Fra-
jjingham Heart Study for women and 
older men,"'^'® using the same values in 
^cks and whites (Table 1). For youn
ger men, we assumed that the RR ob-

irved in the youngest MRFIT screen
's applied; for men between the ages of 
p and 64 years, we assigned an RR 
^proximately midway between the 

"IFIT screenees" rate for men 55 to 
years of age and the Framingham 

^ for men aged 65 years and older, 
ffe assumed that the same RRs applied 
in persons vsath and vdthout manifest 
CHD." 

As with the relationship between di
etary fat and cancer rates, we estimated 
cholesterol-specific CHD mortality 
rates for each age-sex-race-specific se
rum cholesterol decile at baseline 

These rates were based on the 
difference in mean serum cholesterol 
levels in the deciles, the age-sex-speci-
fic RR between serum cholesterol per 
0.52 mmol/L (20 mg/dL) and CHD, and 
the known mortality due to CHD in that 
age-sex-race subgroup (M„,). Thus 

I 
10 

Masr=Z0.1xMasrj 

10 

— 0 . 1  X RRasr j X Masr j=l 

10 

= 0.1 X Masrj=l X ^ RRasrj 
j=l 

where RR^^j is the age-sex-race-speci-
fic RR in serum cholesterol decile j at 
baseline compared with the lowest se-
nim cholesterol decile (j = 1) and is esti
mated from RR„, the overall age-sex-
ipecific RR (per 0.52 mmol/L), as 

RRasr i = RRg ('='^<'la®'-j-cholasrj=l) 
W'' /0.52 mmol/L. 

[equivalent to RRasrj 
= ~'^^"'lasr j=l)/20 mg/dLj 

Jfe estimated the baseline mortality in 
le lowest serum cholesterol decile, 
"fj 1) 3'S 

10 X Masr 

ZRR, j=l -asrj 

baseline mortality rates (M^p in 
serum cholesterol deciles are esti

mated as 

RRasrj X Masr j=l. 

^lly, the baseline mortality rates 
ffcj) by fat decile are estimated as 

10 

^ ^ Pasr.iJ X Masrj. 
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Changes in Fat Intake 
We assumed that all persons in the 

population would restrict their fat con
sumption to 30% of total energy intake 
without changing their total energy in
take and that people already consuming 
30% or less of their energy intake as fat 
would not change their diet (this latter 
group constitutes about 10% of the pop
ulation). We assumed that a reduction in 
total fat intake would be confined to a 
reduction in saturated fat only and 
would result in a proportional reduction 
of dietary cholesterol. Based on the 
work of Keys, Hegstedt, and col
leagues,®"' we assumed that change in 
serum cholesterol concentration is a lin
ear function of the change in percentage 
of total energy intake consumed as fat. 
We estimated that each percent reduc
tion in fat intake would reduce serum 
cholesterol concentration by 0.078 
mmol/L (3 mg/dL). 

By the Keys equation, 
Achol = 1.35(2AS -AP) + 1.52AZ 

where Achol is the change in serum cho
lesterol in mg/dL, AS is the change in 
percentage of total energy intake de
rived from saturated fat (x 100), AP is 
the change in percentage of total energy 
intake derived from polyunsaturated 
fat (X100), and AZ is defined as the 
change in the square root of dietary cho
lesterol in milligrams per 4200 kJ (1000 
kcal). By the Hegstedt equation, 
Achol = 2.16AS -1.65AP + .0677AC -.53 
where AC is the change in dietary cho
lesterol in milligrams per day. We as
sumed that a reduction in total fat in
take would be confined to a reduction in 
saturated fat only. This simplifies the 
two equations: 

Keys: Achol = 2.7AS + 1.52AZ 
Hegstedt: Achol = 2.16AS 

+.0677AC-.53 
We assumed that a reduction in satu

rated fat is accompanied by a propor
tional change in dietary cholesterol. 
Changes in dietary cholesterol on the 
order of 20 mg/d per percent reduction 
in energy intake as fat (assuming an 
8400 kJ/d [2000 kcal/d] diet) further sim
plify these equations to approximately 

Achol = 3AS. 
We assumed that effects were inde

pendent of race, sex, and age and did not 
include effects on high-density lipopro
tein cholesterol.®"® 

Effect of Changes in 
Dietary Fat Consumption 
on Disease Rates 

We assumed that after a specified lag 
time for cancer, a member of a particu-

Table 1 .—Relative Risk of Coronary Heart Disease 
Mortality per Increase in Serum Cholesterol Level 
of 0.52 mmol/L (20 mg/dL), by Age and Sex 

Age, y Women Men 
<44 1.13 1.24 
45-49 1.13 1.18 
50-59 1.13 1.17 
60-64 1.13 1.15 
65-69 1.13 1.10 
>70 1.10 1.06 

lar age-sex-race subgroup with a given 
final fat consumption would have the 
same cancer mortality as someone who 
had always had that level of consump
tion. For CHD, lag time is assumed to 
be 2 years, based on evidence from clini
cal trials of cholesterol lowering." ® Af
ter 2 years, all persons within a particu
lar age-sex-race subgroup with a given 
serum cholesterol level would have the 
same CHD rate as those who had always 
had that value. 

When fat consumption is perturbed, 
new cancer mortality rates are calcu
lated for each fat decile in each age-sex-
race group, based on the previously es
timated rates and the given association 
(RR) between dietary fat consumption 
and the particular cancer. The new mor
tality rate following the lag time 

is estimated from the baseline 
mortality rate as 

I^Ras,i,new X Masr,i=l 

where 

= RR' ,(fat, 'as,i,new—fatas,i=l)/20 g/d 
RRas,i,new -

and where fat„ is the amount of fat 
that would provide 30% of the age-sex-
specific energy intake, except in per
sons already consuming less than 30% of 
total energy intake as fat, in whom 

is the same as the baseline fat 
intake (fat,.,). The new mortality rate in 
the age-sex-race subgroup (M^,„ J is es
timated as 

10 

^ 0.1 X Masr,i,new. 
1=1 

For CHD, new mortality rates are 
calculated for each serum cholesterol 
decile (within each fat decile for each 
age-sex-race group) based on the effect 
of the change in dietary fat intake on the 
mean serum cholesterol level in that 
decile. When expressed in milligrams 
per deciliter, the new age-sex-race-spe-
cific mean cholesterol level in the t"' fat 
decile and in the cholesterol decile 

equals 
cholasrj- (3 X[%Fas,i- 30%] X 100) 

if persons in that fat decile previously 
derived more than 30% of their total 
energy intake from fat, or the baseline 
cholesterol level (chol„,j) otherwise. A 
new age-sex-race-specific mean serum 
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Table 2.—Estimated Proportional Reduction In Cor
onary Heart Disease Mortality Rates in the United 
States* 

Proportional 
Reduction, % 

Age, y Women Men 
25 
35 
45 
55 

>65 

10 
11 
10 

9 
6 

16 
20 
15 
11 
5 

*At selected ages, in women and men, if all Ameri
cans restricted their fat intake to a maximum of 30% of 
total energy intake. 

cholesterol level for the f" cholesterol 
decile (chol^j is then calculated as 

10 

10 X Pi j X cholasr,ij,new i=l 
The new CHD rates are estimated 

from these new mean serum cholesterol 
levels, using a similar procedure as for 
dietary fat and cancer rates. Thus 

Ma: : RR, 'asj,newX Masrj=l 

where 

RRas = RR'' 
/0.52 mmol/L 

[equivalent to RRasj ,new 

=RR' 
By fat deciles, 

(cholasrj,new cholasj-j=i)/20 mg/dLj 

Ma • 10 X S Pasr.ij ̂  MasrJ ,new* j=l 

Table 3.—Estimated Proportional Reduction in Mortality From Fat-Related Cancers in the United States* 

Proportional Reduction, % 

Women Men 

Age,y II OC OC RR = 1.2 RR = 1.3 II OC 
. cc RR = 1.2 

— 

25 6 12 18 11 21 3? 
35 7 14 20 11 21 32 
45 5 11 16 11 22 33 
55 5 11 16 8 17 26 

>65 4 8 11 7 14 21 

*At selected ages, in women and men, for several values of relative risk of cancer mortality per 20 g of daily fg. 
intake, if all Americans restricted their fat intake to a maximum of 30% of total energy intake. RR indicates relative 
risk. 

Table 4.—Estimated Disease-Specific Reductions in Annual Mortality per 100 000 Persons, by Selected 
Age Groups, If All Americans Restricted Their Fat Intake to a Maximum of 30% of Total Energy Intake* 

Age, 
y 

Breast 
Cancer 

Prostate 
Cancer 

Colon Cancer 
Coronary 

Heart Disease 
Age, 

y 
Breast 
Cancer 

Prostate 
Cancer Women Men Women Men 

25-29 0 0 0 0 0 

35-39 2 0 0 1 1 .s 
45-49 5 0 1 2 3 19 
55-59 8 3 3 9 11 42 
65-69 11 13 8 18 23 44 
75-79 ^ 10 36 11 30 70 104 
>85 13 85 22 52 274 279 

•Assumes lag time of 2 years for effect on coronary heart disease, 10 years for effect on cancers, and a relative 
risk of 1.2 per 20 g of daily fat intake for fat-related cancers. Breast cancer estimates are per 100 000 women; 
prostate cancer estimates, per 100 000 men. 

Thus the new mortality rate in the age-
sex-race subgroup (M^^) would be 

10 10 

0.1 X Masrj ,new— ^0.1 X Masr ,i,new* 
j=l i=l 

We projected future disease-specific 
mortality rates among adults older than 
20 years of age in the US population, 
assuming no migration or other causes 
of changes in mortality rates. We in
cluded losses to other causes of death in 
each age-sex-race subgroup by deciles 
of dietary fat intake and serum choles
terol level. As persons age from one 
5-year age group to the next, they ac
quire the then-current dietary fat con
sumption, serum cholesterol distribu
tions, and disease-specific mortality 
rates of the next 5-year age group. Esti
mated mortality rates and numbers of 
deaths were compared with those pro
jected to occur if there were no dietary 
changes. Life expectancies were esti
mated using standard techniques."' Ef
fects were similar in whites and in 
blacks; only the combined results are 
shown. 

RESULTS 
Given the assumptions in our model, 

we estimate that restricting fat intake 
to a maximum 30% of total energy in-
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take would lower mean serum choles
terol levels by about 0.5 mmol/L 
(20 mg/dL) and would reduce CHD mor
tality by 5% in the elderly and up to 20% 
in younger people (Table 2). The smaller 
proportional effect in the elderly occurs 
mainly because the relationship be
tween serum cholesterol levels and 
CHD is less strong as people age. For 
example, each increase of 0.52 mmol/L 
(20 mg/dL) of serum cholesterol concen
tration is associated with an increase of 
24% in CHD mortality in young men, 
compared with an increase of only 6% in 
men aged 65 years and over. 

The effects of the reduced fat diet on 
certain cancers might be even greater 
(Table 3). If the RR for prostate cancer 
per 20 g of daily fat intake is 1.3, for 
example, then a reduction in fat intake 
to 30% of total energy intake would 
eventually lead to between a 21% and 
33% decline in prostate cancer mortal
ity. Largely because men and young 
people have wider distributions in the 
absolute amount of fat consumed than 
women and the elderly, the proportion
al reductions are greater in the former 
two groups. 

The ages listed in Tables 2 and 3 refer 
to the age at which dietary fat intake is 
first changed; the mortality reductions 
would apply following the lag time be
tween the dietary change and any ef
fects on disease mortality. If that lag 

time averages 10 years, then these 
changes will apply in 10 years; for exam
ple, if the RR for breast cancer is 1.2 per 
20 g of daily fat, current reductions in 
fat consumption among 35-year-old 
women will reduce breast cancer mor
tality by about 14% when those women 
are 45 years of age. 

Because CHD is more common than 
cancer, and because mortality rates in
crease markedly with age, proportional 
effects are somewhat misleading. A 5% 
reduction in CHD mortality affects 
more persons than a similar reduction in 
cancer mortality, and 5% reduction in 
mortality in the elderly defers many 
more deaths than a 20% reduction in 
young persons (Table 4). Thus most of 
the potential benefits would be due to 
reduced CHD mortality in the elderly-
For example, about 70 deaths due to 
CHD would be deferred each 
among 100 000 women who are 75 years 
old, about sixfold greater than the in
duction in 55-year-old women. 

Restricting fat intake to 30% of total 
energy intake could eventually result m 
about 42 000 fewer deaths each ye^' 
representing about 2% of the 2.3 
total deaths that would have occtirred 
adults in the United States (Table 
Most of the reductions would occitf 
men over the age of 60 years 
women over the age of 70 years, 
effects on cancer deaths are a''® 
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Table 5.-Estimated Annual Reductions in Annual Numbers of Total and Disease-Specific Deaths in the 
jnited States, by Age Groups, If All Americans Restricted Their Fat Intake to a Maximum of 30% of Total 
Energy Intake for the Next 10 Years* 

Age, 
y 

Breast 
Cancer 

Prostate 
Cancer 

Colon Cancer CHDt Total 

Women 
20-39 
JfiT 

Men Women Men 
250 

Women 
50 100 

Men 
100 

1500 
600 

200 400 
400 700 

900 

TO^i" 
900 

1300 
700 

6600 3200 
500 

7500 
1100 2200 3900 

700 1600 800 
3400 5200 

1500 4300 4600 
600 1600 900 

5300 6700 
1100 

jUI agest 3900 
8600 4100 

4000 
5800 

2650 
4100 

4600 16 500 19 800 18 200 24100 

^'oftrplr'l g™d°IifyK°k;^ 
fCHD indicates coronary heart disease. 
^Numbers do not add due to rounding. 

j^ually divided between prostate and 
Slon cancer in men, whereas in women, 

effects on breast cancer represent 
lut 60% of the benefit. 

Especially for the older age groups, 
16 reduction in the total number of 

iths that will occur following the lag 
les is substantially less than the sum 

[ the disease-specific deaths. Since 
rer people die of fat-related diseases 
;h year, more and more are alive to 

[e of other causes: death can be de-
yed, not prevented. Because most of 
18 delayed deaths would have occurred 

m the elderly, the estimated increases 
in average life expectancy are modest, 
Aout 3 months in women and 4 months 
in men. Most of the increases in life 
ffpectancy accrue to the elderly (Table 
*): 75% of the benefit in men and 85% of 

le benefit in women are not realized 
itil after the age of 65 years. 
"If there are no effects of dietary fat 
iuction on cancer mortality, the esti-
ited change in the total number of 
Bths (due only to the effects on CHD) 
•lid be reduced by about 40% and the 
effects on life expectancy would be 

|uced by about 1 month. 

MMENT 
le purpose of this analysis was to 

irmine the potential impact of cur-
|t recommendations to restrict di-

fat intake to no more than 30% of 
energy intake on mortality in the 

lited States, based on the assump-
is that underlie those recommenda-
s. The analysis indicates that if 
ie assumptions are valid, restricting 
•ary fat to a maximum of 30% of total 
'rgy intake could reduce CHD mor-
ty rates by between 5% and 20%. 
tality due to cancers of the breast, 
'n, and prostate might be reduced by 
'yen greater proportion. Similar re-
tions would also occur in the inci-
ice of these diseases, 

ps expected, most of the reductions 
^uld occur in men over the age of 60 

and in women over the age of 70 
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years: these are the groups with the 
highest mortality from fat-related dis
eases, who therefore have the most to 
gain. This is the reason that average life 
expectancy would increase by only a few 
months and that the policy of modifying 
fat intake for the whole population will 
have a modest effect in preventing pre
mature (before the age of 65 years) 
mortality. 

Since current dietary recommenda
tions are based on the assumption that 
there are no harmful effects from lower
ing serum cholesterol levels, we did not 
include the possibility that mortality 
due to a variety of other causes might 
actually increase in persons who reduce 
their serum cholesterol levels. The va
lidity of this assumption, however, has 
recently been questioned. Some,®^ al
though not all,®^' recent observational 
studies suggest that persons with a low
er serum cholesterol level may be at an 
increased risk of death from a variety of 
non-CHD causes, and that this is not 
simply a manifestation of a preclinical 
disease effect that lowered the choles
terol level. More important, a recent 
meta-analysis of primary prevention 
trials of cholesterol lowering® found 
that interventions that reduce choles
terol levels are associated with in
creased mortality due to noncardlovas
cular causes, including accidents, 
suicide, and homicide. Although most of 
the trials used cholesterol-lowering 
drugs, these included several different 
medications (including clofibrate, bile 
acid-binding resins, and gemfibrozil), 
and the effects were similar in the two 
trials that used dietary interventions. If 
dietary changes that reduce serum cho
lesterol levels do cause an increase in 
nonillness deaths—which tend to occur 
at an earlier age than deaths due to 
CHD and the fat-related cancers—then 
any benefits of a restricted-fat diet 
would likely be reduced or even 
reversed.® 

If there are no adverse effects from 
cholesterol lowering, we estimate that a 

Table 6.—Estimated Cumulative Increase in Months 
of Life Expectancy Achieved by Selected Ages, If 
All Americans Restricted Their Fat Intake to a 
Maximum of 30% of Total Energy Intake Beginning 
at Age 20 Years* 

Cumulative 
Increase in Life 
Expectancy, mo 

Age, y Women Men 
45 0.03 0.06 
50 0.07 0.14 
55 0.14 0.30 
60 0.25 0.58 
65 0.45 0.97 
70 0.71 1.46 
75 1.06 2.03 
80 1.50 2.65 
85 2.02 3.24 
90 2.54 3.67 
Total 3.02 3.87 

•Assumes lag time of 2 years for effect on coronary 
heart disease, 10 years for effect on cancer, and a rela
tive risk of 1.2 per 20 g of daily fat intake for fat-related 
cancers. 

restricted-fat diet could increase life ex
pectancy in the United States by about 3 
to 4 months. Most of this benefit would 
accrue after the age of 65 years. From 
the public health point of view, an in
crease of 3 months in life expectancy 
multiplied by 240 million Americans re
sults in about 60 million years of addi
tional life, although it would require 
about 90% of the population to modify 
its fat intake. From the individual per
spective, a possible gain of 3 or 4 months 
of life expectancy is less easy to compre
hend, since those benefits would be 
greater for some persons (such as some
one with multiple CHD risk factors in 
whom a cardiac death at the age of 45 
years might be delayed for several 
years), but zero or perhaps even nega
tive for many others (such as someone 
who dies of a motor vehicle accident). 
Some individuals will view an increase 
of a few months in average longevity as 
worthwhile, especially given the chance 
of being someone who receives a large 
benefit; others may not. Health profes
sionals advising patients about dietary 
chariges should also realize that the po
tential benefits of fat reduction would be 
greater in someone who has manifest 
CHD or risk factors for CHD or one of 
the fat-related cancers, but would be 
less in someone who has no risk factors. 

The estimated reduction in the num
ber of deaths achieved by dietary fat 
restriction—about 40 000 per year in 
the United States-is about 10% of the 
number of deaths attributed to ciga
rette smoking™ and is similar to the 
number of Americans who die each year 
in motor vehicle accidents." However, 
the median age of people who die in 
motor vehicle accidents is under 30 
years'^; thus programs to reduce fatali
ties from motor vehicle accidents could 
have substantially greater beneficial ef-
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fects on life expectancy. 
This analysis assumes that the entire 

population follows the recommended 
diet for the remainder of their lives and 
that reduction in dietary fat entirely re
verses the increased mortality from the 
fat-related diseases. The actual impact 
of the dietary fat recommendations 
would depend on what proportion of the 
population is willing to follow the diet 
(the "applicability" of the diet, which we 
assumed to be 100%) and the degree to 
which following the diet reduces the in
creased mortality (the "efficacy" of the 
diet, which we also assumed to be 
100%).lb the extent that these two 
assumptions are wrong—and it may be 
optimistic to believe that all Americans 
will make these dietary changes-we 
have overestimated the impact of the 
dietary recommendations. If, for exam
ple, only 60% of the population followed 
the diet, which was only 80% effica
cious, then the impact would be about 
half (60% X 80%) of what we have 
projected. 

Our estimates of the effect of choles
terol lowering on CHD mortality fall 
between those projected by other inves
tigators."" Goldman and Cook" esti
mated that a populationwide reduction 
in serum cholesterol concentration of 
0.17 mmol/L (6.5 mg/dL) would reduce 
CHD mortality by about 6%; our esti
mate is that a larger reduction of about 
0.5 mmol/L (20 mg/dL) would be re
quired to achieve that effect on CHD 
mortality. Taylor and colleagues'® esti
mated that lowering serum cholesterol 
levels beginning at the age of 20 years 
by an amount comparable with that 
used in our model would increase aver
age life expectancy by about 1 to 
2 months, compared with our estimate 
of 3 to 4 months. These differences are 
in part a result of different assumptions 
about the effect of cholesterol lowering 
in the elderly, who suffer the vast ma
jority of deaths due to CHD. The rela
tionship of serum cholesterol to CHD 
was stronger in our model than in the 
one used by Taylor et al (which assumed 
no relationship among persons over 65 
years of age), but weaker than that used 
by Goldman and Cook (which assumed 
that the same relationship held in the 
elderly and in women as among middle-
aged men). 

Our model has several limitations. 
Because of limited information about 
quantitative risk, we did not include 
other diseases that might be related to 
fat intake and serum cholesterol concen
tration, such as stroke and peripheral 
vascular disease. Nor have we included 
the effect of time trends in mortality 
rates, whether as a result of changes in 
treatment or disease incidence.™ To the 
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extent that mortality rates from CHD 
and the fat-related cancers decrease for 
other reasons, our results will overesti
mate the absolute effect of dietary 
changes. Since our model is based on 
measurements of dietary fat and serum 
cholesterol levels in the population from 
several years ago, the relationship of 
these risk factors to CHD rates is not 
confounded by recent efforts to modify 
them. 

Because proportional reductions are 
generally greater in younger age 
groups, the longer the lag time, the 
greater the ultimate reduction in dis
ease rates, although the greater the 
wait to see those reductions. If lag times 
were very long, say 30 to 40 years, 
changes in current fat consumption in 
20- to 40-year-olds would eventually re
sult in changes in mortality in 50- to 
80-year-olds, in whom the majority of 
disease occurs. Our estimates were 
based on relatively short lag times of 
2 years for CHD and 10 years for cancer. 
We thus may have underestimated the 
actual long-term effects if lag times 
were longer, while overestimating the 
short-term effects. 

Our model depends on the accuracy of 
the Keys and Hegstedt equations to es
timate the effect of changes in dietary 
fat on serum cholesterol levels. We have 
assumed that these equations are inde
pendent of baseline fat and cholesterol 
consumption, serum cholesterol levels, 
age, sex, and race. We also assumed 
that there are no other effects of fat 
consumption on CHD except those me
diated through serum cholesterol. We 
did not include potential effects of 
changes in the consumption of n-3 fatty 
acids, for example." However, if eating 
foods containing these substances re
duces CHD rates, then the absolute ef
fect of other dietary changes on CHD 
will be diminished. Other potentially 
modifiable risk factors for heart dis
ease, including smoking, hypertension, 
and diabetes, would not be directly af
fected by reductions in the amount of fat 
consumed. The prevalence of the latter 
two conditions, however, might be de
creased if Americans reduced their total 
energy intake, thereby reducing the 
prevalence of obesity. This analysis was 
based on an isocaloric reduction in fat 
consumption and did not include any ef
fects on obesity. Finally, the values we 
used for the RRs, particularly for the 
fat-related cancers, may not be correct. 
In the absence of clinical trial data, we 
are not even sure that dietary fat is a 
cause of cancer, but we have assumed 
causality to provide the best case for a 
beneficial effect of fat reduction. 

These results may be disappointing to 
those who believe that following a 

healthier diet will protect them froi« 
early death. We have previously esy 
mated, however, that even among 
die-aged men, only about half of all CHq 
mortality can be attributed to elevated 
serum cholesterol levels (>4.8 mmol/T 
[185 mg/dL]).' The relationship be
tween serum cholesterol concentration 
and CHD is weaker among the elderly 
among whom the vast majority of CHD 
deaths occur. Moreover, elevated se
rum cholesterol levels, as well as cancer 
risks, are determined in large part by 
nondietary factors.®'^ 

We conclude that if the assumptions 
underlying current dietary recommen
dations are correct, about 40 000 of the 
2.3 million deaths that would otherwise 
occur in adults each year in the United 
States could be deferred, with an aver
age increase in life expectancy of 3 to 
4 months. Because mortality due to 
CHD and the fat-related cancers de
pends strongly on age, most of the even
tual benefits would accrue to those 
65 years of age and older. These esti
mates assume a "best case" scenario. 
They should be considered in the dis
turbing light of the reported harmful 
effects of cholesterol lowering on other 
causes of death, while recognizing that 
the optimistic assumptions used in the 
model may not be valid. Our estimates 
may be useful for planners setting prior
ities for national health policies, for phy
sicians advising patients, and for Amer
icans deciding what to eat. 
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(282-88-0018) with the Office of Disease Prevention 
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