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Thank you very much. Now that you have heard the eu- 
logy, you don’t have to come to the funeral. I am certainly 
happy to have been invited to discuss the topic of diet and 
health with you today. I want to say a few things about choles- 
terol and about cancer and then I will tell you about some 
good news. 

The United States is a country of the “Worried Well.” We 
are living longer than we ever have, we are probably healthier 
than we ever have been, and yet everything frightens us. A 
few years ago, the cover of Science Magazine depicted two 
columns which said, alternately, “Eat” “Die” “Eat” “Die”. It was 
meant to depict the general view in the US. that everything in 
your diet is going to kill you. Well, I have news for them: Don’t 
eat and die anyhow! More than most of the rest of the world, 
we have a “cholesterol hysteria” in this country. Blood choles- 
terol is a risk factor for coronary disease; but it is only one of 
many risk factors. A risk factor is a statistical diagnosis, not a 
medical diagnosis (in Las Vegas, a risk factor is called ”the 
odds”). Much of this is based on the cholesterol hypothesis 
which was derived from the Framingham studies. It says that 
if you plot the risk of coronary disease against blood choles- 
terol, you get the curve which shows that risk of heart disease 
rises as cholesterol levels rise. In theory, if you lower choles- 
terol, you should lower the risk of heart disease. 

We tend to talk about cholesterol glibly, as if it were a value 
that has been etched in stone. You have all seen human se- 
rum. It is a clear, straw-colored liquid which contains a lot of 
fat. The reason it is clear is because the fat has been emulsi- 
fied by proteins to give lipoproteins, which are commonly iden- 
tified by their density, not by their chemistry. When we first 
ingest food, we get a pile of large particles, which are mostly 
triglycerides. The triglycerides are slowly metabolized, and the 
particles get smaller. You end up with cholesterol, which is 
mostly carried by the low-density lipoprotein (LDL, considered 
the “bad guy”). The high-density lipoprotein (HDL, the “good 
guy”) contains about 50% protein, and carries less choles- 
terol. After many years, people are now starting to understand 
that the size of the particle makes a difference. HDL, which 
are large, don’t seem to get into arteries and LDL, which are 
small, do get into arteries. The chemistry is different and the 
proteins seem to play a role. I think that we are at the thresh- 
old of suddenly making a leap away from just worrying about 
cholesterol. 
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Many factors affect the relative levels of HDL and LDL, as 
well as the level of cholesterol. Behavior and diet will affect 
cholesterol levels, as will alcohol consumption. Moderate drink- 
ing lowers LDL. Exercise lowers LDL (my advice is to run from 
bar to bar). The time of day and the season of the year affect 
cholesterol levels, as will the patient’s position. If you take 
blood from a patient who is standing, his cholesterol level will 
be a little higher than if you take it from a patient who is sitting. 

High cholesterol is still a risk factor. However, if you say to 
the public that 220 is the “cut-off point,’’ they think 221 is going 
to kill them, while 219 is eternal life. It is simply not that exact. 
As one example, Caroline Thomas, at Johns Hopkins, did a 
study with young prisoners in which she looked at their cho- 
lesterol levels once a month for a year. If you just look at the 
bottom line for the whole group, the cholesterol level was 
232f44 mg/dl. But there was a wide range of variation; the 
range was 198 mg/dl to 288 mg/dl. In general, cholesterol 
levels are elevated in the winter and reduced in the summer. 
You have to be a little careful as to when you measure choles- 
terol. 

I want to tell you a story about when I was on a committee 
at the National Heart Institute (every so often, they make a 
mistake and appoint me). One of the committee’s many 
charges are the lipid research clinics; there are 14 of these in 
the world. The first question I asked at my first meeting was, 
“Do you see any fluctuation in cholesterol?” This is an area I 
have been following for my whole career. It was like a Greek 
chorus as they all answered, “Never” (my reply was a short 
expletive). Six months later, they said, “You remember that 
crazy question you asked? Well, we looked at the data and in 
every one of the 14 clinics, cholesterol is elevated in January 
and depressed in June. But we know the answer and it is 
nothing to worry about.” When I asked for the answer, they 
said, “It is perfectly obvious!-It is the excess of the Christ- 
mas holidays.” I said, “In the Jerusalem clinic?” So then they 
did a careful analysis and concluded that while the etiological 
mechanism of seasonal plasma lipid and lipoprotein cycles 
remains uncertain, there can no longer be any doubt that these 
cycles exist. It is real and it is something to remember. 

If we look at heart disease, as related to fat, alcohol and 
cholesterol intake, Finland has the highest incidence of heart 
disease, as shown by Ausman and Hegsted. They are 15th in 
fat intake, 10th in cholesterol intake, and 16th in alcohol in- 
take. If it were just fat and cholesterol intake, they should not 
be number one. France, which is 17th in heart disease, is 4th 
in cholesterol and 1st in alcohol. This suggests that it is not 
just the cholesterol in the diet. I think that everything in the 
diet is important. Everything interacts, but there is very little 
research on these interactions. 

If we consider coronary disease mortality, the highest rate 
is in Ireland and the UK, which are between 400 and 500 
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Table 1. Dietary Cholesterol and 
Serum Cholesterol 

Signi- 
Group ficance 

CHD Normal P 

Ten Lowest Serum 

Cholesterol, mg/dl 196f4.5 161f2.4 <0.001 
Cholesterol ingested, g/wk 3.28k0.50 3.84f0.34 N.S. 

Ten Highest Serum 

Cholesterol, mg/dl 41 6f16.5 31 3f3.2 <0.001 
Cholesterol ingested, g/wk 4.1250.55 4.26f0.39 N.S. 

Ten with Highest 

Cholesterol, mg/dl 288f21.9 21 3k11.4 <0.01 
Cholesterol ingested, g/wk 5.67f0.15 6.98f0.31 <0.01 

Ten with Lowest 

Cholesterol, mg/dl 271f14.2 222rtl5.6 <0.05 
Cholesterol ingested, g/wk 1.34f0.10 1.37f0.13 N.S. 

Cholesterol 

Cholesterol 

Ingestion 

Ingestion 

deaths per 100,000. Between 200 and 350 deaths/l00,000, 
we find (in decreasing order) Denmark, Netherlands, West 
Germany and Belgium. Italy and Greece have between 150 
and 180 deathdl 00,000 and the three countries with the low- 
est death rate are Spain, Portugal and France. Meat intake in 
these countries (kglpersoniyear) is (approximating from a 
graph) Ireland, 95; UK, 78; Denmark, 105; Netherlands, 82; 
West Germany, 103; Belgium, 100; Italy 85; Greece, 87; Por- 
tugal, 65; and France is highest with 108. 

How about the cholesterol in the diet? There is no ques- 
tion that the diet can have an effect on cholesterol. However, 
the major effect is the saturation of the fat, not the amount of 
cholesterol. Table 1 is taken from a study conducted in 1950, 
with the principal author being Paul Dudley White (who in the 
1950’s was “Mr. Heart Disease”). From a large on-going heart 
disease study, they segregated 40 men from the heart dis- 
ease group, separating them into subgroups: 10 men with the 
lowest serum cholesterol, 10 with the highest serum choles- 
terol, 10 who ate the most cholesterol, and 10 who ate the 
least cholesterol. They compared each subgroup with a con- 
trol group. Two things emerged from this study: First, at every 
level, the men with heart disease had a significantly higher 
level of blood cholesterol. However, this had absolutely noth- 
ing to do with the cholesterol in their diet. This study has not 
been hidden; it was published. Often, when you read a scien- 
tific paper, you will find an asterisk and a footnote which says 
“unpublished observation.” What I’m talking about here is an 
“unobserved publication.” 

In a study conducted by the National Institutes of Health, 
which has three large, on-going heart disease programs: 
Puerto Rico with about 2,000 men, Hawaii with about 7,000 
men, and the Framingham study, they asked the perfectly logi- 
cal question: “We have been going for a long time, and a cer- 
tain percentage of our subjects have died, or have had heart 

Table 2. Cholesterol Levels and Mortality 
(NHANES) 

~ ____~ 

Cholesterol level 
(mg/dlJ No. People Deaths Rate Ratio 

Men 
459 

159-1 97 
201 -236 
>240 

Women 
<159 
159-1 97 
201 -236 
>240 

235 
1030 
1664 
1553 

31 7 
1222 
1919 
2375 

109 
400 
600 
639 

55 
175 
392 
659 

1.4 
1 .o 
0.9 
1 .o 

1.7 
1 .o 
0.9 
0.9 

attacks. Why don’t we see what the difference was in their 
diet?” Which they did. Three things can qualify for statistical 
benediction: (1) total calories, which were lower in men who 
had the coronaries; (2) carbohydrates, be they starches or 
other (which might mean fiber), were lower in the coronary 
patients; and (3) the people who had the coronaries drank 
less alcohol. But the amounts of fat and cholesterol were iden- 
tical for every pair. The public answer to this is that they still 
ate too much cholesterol, which is no answer at all. In a study 
at Texas A&M, they looked at plasma lipids after feeding beef 
fat, coconut oil and safflower oil. Their conclusion was that 
the lipids and the lipoproteins of the people consuming the 
beef fat were much closer to those seen in safflower oil than 
in coconut oil. 

A few words about the MR. FIT program. MR. FIT is an 
acronym for Multiple Risk Factor Intervention Trial. The NIH 
screened almost 400,000 men, and chose two groups of about 
6,000. One group was given intervention, meaning that they 
were given advice on diet, exercise, smoking, etc. The control 
group was told to go home and die. At the end of five years, 
there were fewer deaths in the control group than in the MR. 
FIT group! When this study was started, it was heralded as 
the study that was going to find the definitive answer. It hasn’t 
been heard from since; it answered nothing, so nobody talks 
about it. In a similar study in Finland, total deaths were 46 in 
the controls and 67 in the intervention group. 

The second thing which has “suddenly” been discovered 
(although many of us knew it all the time) is that low choles- 
terol is no better for you than high cholesterol. Table 2 is from 
the NHANES study. For people whose cholesterol was below 
159, if you look at the rate ratio for deaths, it is higher than 
people in any other group, for both men and women. Table 3 
is from a Finnish study, and you see the same thing. If you 
look at the heart disease rate; as the cholesterol level goes 
between 223 and 292, the incidence of heart disease doubles. 
The stroke rate doesn’t change much but cancer goes down 
significantly. My feeling about some of these studies, where 
there are the same number of deaths, but you don’t die from 
heart disease, is that there is little solace in knowing that you 
proved the theory but died anyway! 

Another general study where they looked at the associa- 
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Table 3. Mortality (1959-1984) in 1426 Finnish 
Men (40-59 yrs. old) by Baseline Cholesterol Level 

Cholesterol 
(in 1959) Rate/l OOO/yr. 
tmg/dl) CHD Stroke Cancer Other 

e223 7.6 2.6 7.3 8.7 
224-257 8.3 2.2 7.7 6.1 
259-291 12.1 2.2 6.3 8.1 

2292 14.3 2.2 5.7 5.1 

tion between cholesterol level and death found a direct asso- 
ciation with coronary heart disease and non-hemorrhagic 
stroke, and an inverse association with cancer, hemorrhagic 
stroke, benign liver disease and many other things. What you 
end up with, like almost everything else in life, is a J-shaped 
curve, where you want to be in the middle. So don’t fall for 
“the lower the better,” because it’s just not that simple. 

An NIH study looked at 33,500 men and 5,000 women 
whose cholesterol levels were below 160; non-cardiovascu- 
lar deaths were very high compared with vascular deaths. This 
indicates that perhaps you do not want to go below 160; rather, 
you want to be somewhere in the middle. An editorial accom- 
panying the article, from three prominent individuals in the 
field, indicated that there was an association between low blood 
cholesterol and non-cardiovascular death in men and women. 
There is no association between high blood cholesterol and 
non-cardiovascular death in women. Primary prevention tri- 
als of cancer intervention reveal an increase in non-CHD 
deaths that is similar in magnitude to the decrease of CHD 
deaths. In other words, the same number of people die, they 
just die from something else. This is very similar to examples 
presented about the Japanese who move from Japan to Ha- 
waii. They have more heart disease; but they also have fewer 
strokes. When they move from Hawaii to Los Angeles, they 
have even more heart disease, but even fewer strokes. The 
total for heart disease plus stroke is the same in all three loca- 
tions (simple arithmetic). 

My feeling about cholesterol is that until we have an un- 
equivocal test for the impending coronary, we have to go with 
the risk factors, and elevated blood cholesterol is certainly 

Table 4. Risk Factors in Case-Control 
Studies of Large Bowel Cancer 

- Fat 8 8 
Protein 6 7 
Meat 11 7 1 
Fish 2 8 4 
Alcohol 4 7 
Calories 8 4 

- 

- 
- 

+=increased risk; O=no association;-=decreased risk 

one of those risk factors. However, we have to be aware that 
(1) a single reading does not tell you anything, (2) you don’t 
want to get the level too low. 

Now, let’s take a look at cancer. In a study conducted by 
John Potter (Table 4), risk factors relative to cancer are evalu- 
ated. Plus means that there is an increased risk, minus that 
there is a decreased risk, and zero that there is no associa- 
tion. As you see, for just about every factor presented, there 
is not a clear relationship. For example, there are as many 
studies that show fat has no effect, as those that show it has 
an effect. For meat, it is eleven studies to seven, again no 
great excess. The interesting thing with calories is that our 
own work with animals shows that if you reduce calories, it 
doesn’t matter what you feed them-they still get fewer tu- 
mors. 

Table 5 is from a 1975 study by John Enstrom in Califor- 
nia, who was studying colo-rectal cancer and beef consump- 
tion. Between 1940 and 1970, beef consumption more than 
doubled, but the mortality rate (per 100,000) from cancer did 
not change. A few years later, Sax and Graham did a similar 
study at Buffalo. They looked at frequency of beef eating and 
colon cancer. Whether the people ate very little or a lot, in the 
test groups or the controls, there was really no difference in 
the percentage of cases. Again, this is not a very strong in- 
dictment of meat. 

In a recent Cornell study, they looked at colo-rectal 
adenomas, which are usually the precursor of the cancer in 
both men and women. The P-value for the trend for beef wasn’t 
significant, nor was it for chicken, nor for the ratio of beef to 
chicken. On the other hand, there is a recent article from the 

Table 5. Colo-rectal Cancer and Beef 
Consumption (1 975) 

Year (Ibs/person/wk) (rate/l 00,000) 

1940 1.06 20 
21 1945 - 

1950 1.20 20 
19 1955 - 

1960 1.64 19 
1965 1.92 19 
1970 2.25 19 

Beef Consumption Cancer Mortality* 

*Standardized to 1950 population 
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Table 6. Meat Consumption and Risk of 
Colon Cancer 

Range p for 
W a y )  trend 

Meat fat 7-31 0.67 
Meat protein 13-4 1 0.79 
Fresh meat 43-1 58 0.62 
Processed meat >20 0.02 
Fish >20 0.1 4 

Willett lab concerning the relative risk of colon cancer. They 
found that for most factors there is not a significant correla- 
tion, except for red meat protein. Two weeks before their pa- 
per was published, another paper appeared from Holland re- 
searchers, involving 121,000 people. You can see from these 
data (Table 6), nothing was significant for fat (saturated or 
monosaturated) or for protein. When they looked at specific 
components in the diet, they again found little in the entire 
area of meats that gave them significant effects. A 1985 study 
from Japan showed that the risk for colon cancer among people 
who eat neither meat nor vegetables is 14.9/100,000; in those 
who eat meat but not vegetables, it is 18.4/100,000; in those 
who eat vegetables but not meat, the risk is 13.7/100,000; 
and in those persons who eat meat and vegetables daily, risk 
is 3.9/100,000. The point is, there is still a great deal of diver- 
sity of data in this field and you should not panic because a 
single lab reports something. In science, it isn’t a single ob- 
servation, it is consistency that counts. 

Now I would like to say a few things about the good news. 
I have an article in the latest issue of food and Nutrition News 
from the National Live Stock and Meat Board concerning con- 
jugated linoleic acid. Linoleic acid has two double bonds, sepa- 
rated by a methylene group. In conjugated linoleic acid, there 
is no methylene group separating the double bonds, so they 
are either at C:9 and C: l l ,  or C:10 and C:12. This is not an 
unknown compound. Many years ago, a bacterium was found 
in the rumen that converts linoleic acid to conjugated linoleic 
acid. The major source is animal fat, and it has remarkable 
properties. Most of this work was done by Mike Pariza of the 
University of Wisconsin, who was conducting a study in which 
they grilled meat and then extracted the surface, looking for 
compounds which might have carcinogenic or mutagenic ac- 
tivity. When they totaled each fraction of the column, one col- 
umn actually did not have any carcinogenic activity. While they 
did not know what it was, it turned out to inhibit skin and stom- 

ach tumors in mice. Eventually they identified it as conjugated 
linoleic acid. 

Clement Ip in Buffalo conducted a study where he added 
conjugated linoleic acid to the diet of rats treated with a mam- 
mary carcinogen. As he increased the amount, the incidence 
of tumors fell significantly. They have since shown that it does 
not matter which carcinogen you use, you still get this effect. 
This is an example of something occurring in animal fat which 
actually inhibits cancer. 

We conducted a study with Mike Pariza on the effects of 
conjugated linoleic acid on atherosclerosis in rabbits. At the 
time, this was purely speculative and Mike did not want to 
commit too many animals. So we only had six rabbits in a 
group. But still, we found that the total cholesterol level in the 
animals given .5 mg/day was lower. The ratio of LDL to HDL 
(which is a good indicator of risk) was significantly lower and 
the level of atherosclerosis was also lower (Here is some- 
thing you can find in both cheese and beef fat, as well as in 
other fat; I guess it proves that the Philadelphia cheese steak 
is the single most healthy thing you can eat). 

The other good news is that the incidence of deaths from 
heart disease in the U.S. has been dropping steadily since 
1968. One of the arguments that you hear is that the inci- 
dence of heart disease has not fallen (I think that most people 
will agree, ”I don’t care if I have the disease; I just don’t want 
to die from it.”) This drop started long before any off the stud- 
ies that you hear about were initiated. Researchers have been 
trying to figure out why this happens (what is most interesting 
to me is that, despite the massive egos in the heart field, no 
one has stepped forward to take credit). No one really knows 
what is happening, but this is a fact, and it is not only happen- 
ing in this country, but in many other countries as well. 

There is a reference book published annually by the Cen- 
ter for Health Statistics in Hyattsville, Maryland, in which they 
list the causes and number of deaths since 1950. They are a 
couple of years behind, so this year’s book will probably have 
the data through 1988 or 1989. It shows that if you look at 
total deaths for all ages between 1950 and 1987 (whether 
age-adjusted or not), there has been a big drop in heart dis- 
ease, and an even larger drop in cardiovascular disease. 
Cancer has gone up a little bit because respiratory cancer 
has gone up 200%. Even accidental deaths have fallen. The 
only number which has shown a real increase is homicide. So 
we really are healthy, despite what you read in the paper. 

In 1860, a man named Prentice said, “What some call 
“health,” when purchased by perpetual anxiety about diet, isn’t 
much better than the tedious disease.” The late Louis Tho- 
mas, when he was President of Sloan-Kettering, said some- 
thing very much like this: “You know fate also plays a role.” 
The best advice is moderation, not martyrdom. 




