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Introduction
Healthy living and changing lifestyles have proved powerful investment 
themes in recent years spanning a wide range of both companies and indus-
tries in their reach. Research from the Credit Suisse Research Institute has 
sought to both enhance the debate and provide our clients with guidance in 
their investment process.
This study follows on from our 2013 report “Sugar: Consumption at a Crossroads” 
in examining another key component of nutrition and dietary make-up. We analyze 
in depth the ecosystem of “fat”, looking at the five types of fats, the main fat-rich 
foods and who produces them, the medical research on fat and the perception of 
doctors, consumers and health officials.

Fat is one of the three macronutrients of any diet; protein and carbohydrates 
are the other two. Over the last fifty years, general nutritional wisdom has been 
to recommend moderate consumption of fat, lower the intake of saturated fats 
(butter, lard, milk, red meat, coconut oil) and cholesterol (eggs, poultry, beef) 
and increase the consumption of polyunsaturated fats (soybean, sunflower, 
corn, cottonseed oils) and carbohydrates (pasta, bread, sugar, etc).

Fat is a complex topic and these recommendations have been an area of 
significant debate over the past thirty years. Some believe that these dietary 
recommendations—closely followed by the U.S. population—are the leading 
cause of the country’s high obesity levels and the fast growing number of 
people suffering from metabolic syndrome. Others support maintaining the cur-
rent “generally accepted principles” with a limit of 10% of daily energy intake 
from saturated fats and no limits on monounsaturated fats  (olive oil, canola oil, 
palm oil, nuts), polyunsaturated fats or carbohydrates.

Our market surveys show that most consumers’ and doctors’ perception on 
fat are aligned with the official nutritional recommendations. Yet, some con-
sumers are clearly making new choices. Consumption of butter is growing 
globally at a rate of 2-4% a year, and in the first half of this year volume sales 
volume of whole milk in the U.S. grew 11%, while skim milk shrank by 14%. 
Egg consumption in the U.S. has grown by 2% and organic eggs consumption 
by 21% in the last twelve months.

We believe that we are at a turning point. Our own analysis and the most 
recent medical research support these new trends. Medical research has shown 
that eating cholesterol has basically no influence on the level of cholesterol in 
the blood or on potential heart diseases. Neither has the link between saturated 
fat intake and cardiovascular risk ever been proven. On the other hand, a high 
intake of omega-6 polyunsaturated fats (vegetable oils) has not been proven as 
beneficial for our health and trans-fats have been shown to have negative health 
effects. The higher intake of vegetable oils and the increase in carbohydrate 
consumption in the last 30-40 years are the two leading factors behind the high 
rates of obesity and metabolic syndrome in the U.S. Saturated and monoun-
saturated fats are not.

The conclusion of this report is simple. Natural unprocessed fats are healthy 
and key to the evolution of a society that focuses on developing healthy indi-
viduals, not just on treating those who are sick. Natural foods high in monoun-
saturated and saturated fats are one of the preferred sources of energy for our 
bodies to use and store. Omega-3 has strong protective properties for our 
heart and brain. Welcome to the new world of fat.

Stefano Natella
Global Head of Equity Research, Investment Banking
Giles Keating
Vice Chairman of IS&R and Deputy Global Chief Investment Officer,  
Private Banking & Wealth Management
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•• Fat consumption has increased globally over the past 
fifty years from 19.5% of total energy intake in 1961 
to 26% in 2011. We expect this trend not only to con-
tinue but to accelerate over the next fifteen years.

•• Triangulating several topics such as anthropology, 
breast feeding, evolution of primates, height trends in 
the human population, or energy needs of our various 
vital organs, we have concluded that natural fat con-
sumption is lower than “ideal” and if anything could 
increase safely well beyond current levels.

•• The 1960s brought a major change in the perception 
of fat in the world and particularly in the U.S., where 
saturated fat was blamed for being the main cause 
behind an epidemic of heart attacks. We will see that 
it was not saturated fat that caused the epidemic as its 
consumption declined between 1930 and 1960. 
Smoking and alcohol were far more likely factors 
behind the heart attack epidemic.

•• Saturated fat has not been a driver of obesity: fat does 
not make you fat. At current levels of consumption the 
most likely culprit behind growing obesity level of the 
world population is carbohydrates. A second potential 
factor is solvent-extracted vegetable oils (canola, corn 
oil, soybean oil, sunflower oil, cottonseed oil). Globally 
consumption per capita of these oils increased by 
214% between 1961 and 2011 and 169% in the 
U.S. Increased calories intake—if we use the U.S. as 
an example—played a role, but please note that car-
bohydrates and vegetable oils accounted for over 90% 
of the increase in calorie intake in this period.

•• A proper review of the so called “fat paradoxes” 
(France, Israel and Japan) suggests that saturated 
fats are actually healthy and omega-6 fats, at current 
levels of consumption in the developed world, are not 
necessarily so.

•• The big concern regarding eating cholesterol-rich 
foods (e.g. eggs) is completely without foundation. 

There is basically no link between the choles-
terol we eat and the level of cholesterol in our 
blood. This was already known thirty years ago 
and has been confirmed time and time again. 
Eating cholesterol rich foods has no negative 
effect on health in general or on risk of cardio-
vascular diseases (CVDs), in particular.

•• Doctors and patients’ focus on “bad” and “good” 
cholesterol is superficial at best and most likely 
misleading. The most mentioned factors that 
doctors use to assess the risk of CVDs—total 
blood cholesterol (TC) and LDL cholesterol (the 
“bad” cholesterol)—are poor indicators of CVD 
risk. In women in particular, TC has zero predic-
tive value if we look at all causes of death. Low 
blood cholesterol in men could be as bad as 
very high cholesterol. The best indicators are 
the size of LDL particles (pattern A or B) and 
the ratio of TG (triglycerides) to HDL (the 
“good” cholesterol). A VAP test to check your 
pattern A/B costs less than $100 in the U.S., 
yet few know of its existence.

•• Based on medical and our own research we can 
conclude that the intake of saturated fat (butter, 
palm and coconut oil and lard) poses no risk to 
our health and particularly to the heart. In the 
words of probably the most important epidemio-
logical study published on the subject by Siri-
Tarino et al: “There is no significant evidence for 
concluding that dietary saturated fat is associ-
ated with an increased risk of CHD or CVD.” 
Saturated fat is actually a healthy source of 
energy and it has a positive effect on the pat-
tern A/B.

•• The main factor behind a high level of saturated 
fats in our blood is actually carbohydrates, not 
the amount of saturated fat we eat. Clinical tri-

Summary
We have spent almost a year looking into this complex topic: fat as a nutrient 
and as an important component of any diet. We leveraged our internal 
resources, we reviewed over 400 medical research papers and books, 
accessed global databases on food consumption, and consulted several 
academics and industry experts. What are main conclusions of our analysis?

FAT: THE NEW HEALTH PARADIGM 4
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als show that a low carbohydrate diet is much more 
effective in lowering the level of saturated fat in our 
blood than a low-fat diet.

•• The same cannot be said about transfats. Since 1933, 
research has consistently shown that transfats have 
negative health effects. After the U.S. ban on trans-
fats, we believe more countries will follow suit. Main 
substitutes of transfats in the food chain could be 
palm oil and the oleic versions of some of the solvent-
extracted vegetable oils.

•• Among the “good” fats we find omega-3 (flaxseed, 
salmon, fish oil) and monounsaturated fat (olive oil, 
meat and nuts). Most research on omega-3 consis-
tently shows benefits from additional intake of this 
fatty acid. Additional intake of 1 gram per day of 
omega-3 reduces the risk of CVD death by 5-30%. It 
has been shown to be beneficial also in lowering the 
risk of mental illnesses such as Alzheimer or dementia.

•• The research on monounsaturated fat has in most 
cases been carried out as research on the so called 
“Mediterranean diet” which for years has been touted 
as one of the reasons for lower CVD death rates in 
Southern Europe. It is, however, pretty difficult to 
define what a “Mediterranean diet” actually is. Our 
view based also on our own research is that monoun-
saturated fatty acids are neutral from a health point of 
view. There is little to support that nuts and olive oil 
help reduce the risk of CVD deaths.

•• In our view, the most controversial area in the research 
on the health implications of fat intake is polyunsatu-
rated omega-6 fatty acids. Per capita consumption of 
omega-6 fatty acids has increased by 89% over the 
past fifty years driven by the wider adoption of solvent-
extracted vegetable oils and transfats by the food 
industry. On the positive side, intake of omega-6 
(replacing carbohydrates or saturated fat) lowers both 
total cholesterol and the “bad” LDL cholesterol. As 
stated previously, neither is a good indicator of CVD 
risk. Among fifteen studies looking directly at the 
effects on actual CVD deaths only a couple show that 
there is a small statistically relevant positive bene-
fit—20% reduction in CVD death risk—linked to an 
increase of omega-6 consumption replacing carbohy-
drates or saturated fat. Most studies though were car-
ried out increasing both omega-6 and omega-3, so it 
is not clear which was responsible for the posi-
tive effects.

•• Clinical studies that increased only omega-6 are old, 
but they show that a high intake (of 10-15% of total 
energy) could increase CVD events and deaths by 
similar percentages. Our own analysis carried out on a 
group of 22 European countries shows that there is 
actually a positive correlation between the increase in 
omega-6 intake and the level of CVD deaths. More 
research on the topic is therefore needed before any-
body can assess the full impact of a high level of 
omega-6 intake on health.

•• We conducted two proprietary surveys of doctors, 
nutritionist and consumers to understand better their 
perception of the issues we mentioned previously. All 
three groups showed superficial knowledge on the 

potential benefits or risks of increased fat con-
sumption. Their views are influenced signifi-
cantly more by public health bodies or by WHO 
and AHA rather than by medical research. Even 
on the “easy” topic of cholesterol, 40% of nutri-
tionist and 70% of the general practitioners we 
surveyed still believe that eating cholesterol-rich 
foods is bad for your heart.

•• Consumers show a positive perception of fish, 
nuts, chicken, eggs, yogurt and milk as sources 
of fat and a negative view of beef, pork, cheese, 
margarine and butter. They are neutral to posi-
tive on vegetable oils in general, and olive oil 
commands a very positive “healthy” image.

•• Health care officials and government bodies 
have been consistently behind developments on 
the research front. Research showed that 
transfats were quite unhealthy as early as 
1993, yet a full ban of transfats in the U.S. will 
only happen in 2018, while in Europe only Swit-
zerland and Denmark have so far banned them. 
The stance of most officials and influential orga-
nizations such as WHO or AHA is now well 
behind research in two main areas: saturated 
fats and polyunsaturated omega-6 fats. Our 
view is that saturated fats intake is at worst 
neutral for CVD risks and the current 10% 
upper limit should be lifted. We would also 
expect a review at some point of the neutral 
stance on carbohydrates; carbohydrates are 
one if not the major cause behind the fast 
growth of metabolic syndrome cases in the 
U.S.—4% a year—which includes type 2 dia-
betes and obesity.

•• What is the outlook? Globally, we expect fat to 
grow from the current 26% of calorie intake to 
31% by 2030, with saturated fat growing the 
fastest and going from 9.4% of total energy 
intake to 13%. This implies that fat consump-
tion per capita will grow 1.3% a year over the 
next fifteen years versus a rate of 0.9% over 
the last fifty years. We expect saturated fat to 
grow at 2% a year versus a historical rate of 
0.6% a year; monounsaturated at 1.3% a year 
versus 1.0%; polyunsaturated omega-6 to 
decline 0.2% a year versus a 1.3% past growth  
rate and polyunsaturated omega-3 to grow at 
0.7% a year versus 1.6% a year over the last 
50 years.

•• Among foods, the main winners are likely to be 
eggs, milk and dairy products (cheese, yogurt 
and butter) and nuts with annual rates of growth 
around 2.5-4%. The losers are likely to be 
wheat and maize and to a lesser extent solvent-
extracted vegetable oils. Meat consumption per 
capita should grow at 1.4% a year and fish at 
1.6% supported by a fast expanding aquacul-
ture industry.
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Technically, fats are compounds of long chain 
organic acids made of carbon and hydrogen atoms 
and called fatty acids. Those with no double bonds 
between carbons are called saturated and tend to 
have a solid state; those with one or more double 
bonds between carbons are called unsaturated and 
tend to be liquid.

Unfortunately, over the last century the word ‘fat’ has 
developed a negative connotation, particularly in the West-
ern world. It can be used to qualify some of the food we 
eat, to point to excessive weight in some parts of our body 
(i.e., having a “fat belly”) and to identify overweight people. 
The same has not happened with the word ‘protein’ or the 
word ‘carbohydrate’. We do not call a person “protein” and 
we do not qualify food as “this looks too proteinic.” Yet we 
do not refer to someone who is muscular as very “protein” 
or “proteinic.”

Figure 1

Most representative foods by main type of fat

Polyunsaturated

Transfats*Saturated Monounsaturated Omega-6 Omega-3

Butter Bread Nuts Soybean oil Shortening

Coconut Oil Lard Olive Oil Cottonseed 
oil Margarine

Palm Kernel Beef Canola Oil

Pork Sunflower oil

Sheep Peanuts

Cheese Palm Oil Fish Flexseed

Milk Chicken Salmon

Yogurt Eggs

Fish

Source: Credit Suisse

*  Containing some level of transfats.P
H

O
TO

: 
IS

TO
C

K
P

H
O

TO
.C

O
M

/U
G

R
E

E
N

Macronutrients are the fuel that allows our bodies to produce energy. Fat is one 
of three macronutrients in our diet, together with carbohydrates and protein, 
and is widely present in many of the foods we eat. It is the most efficient 
macronutrient we can eat and is easily absorbed and stored in our body for 
future energy needs.

What is fat?
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In our research, we will also focus on a particular 
dietary fat that has captured the attention of doc-
tors, heart patients, consumers and food manufac-
turers: cholesterol. Cholesterol is a lipid molecule 
that is biosynthesized by all animal cells. In other 
words, our body can produce cholesterol. It is a key 
structural component of the cell membrane of any 
animal and is required to maintain the membrane’s 
structural integrity and fluidity. A person with an 
average weight carries 35 grams of cholesterol in 
the body, or 0.05% of body mass.

If we try to apply this to a population or a coun-
try, the exercise is even more complex. In the field 
of nutrition, one of the most difficult things is mea-
suring accurately a population’s daily calorie intake 
or what percentage of total energy intake comes 
from fat, protein or carbohydrates. Surveys like the 
U.S. NHANES or NDNS in the U.K. that extrapo-
late data from interviews with a few thousand indi-
viduals to the rest of a population tend to underes-
timate calorie consumption—people’s perception of 
how much they eat tends to underestimate how 
much they really eat.

If we look at fat purely as food, the main perception of 
the western world is that “fat makes you fat.” Yet the fat 
content in our body does not depend on just eating fat. 
We turn dietary carbohydrates into body fat and occasion-
ally we do the same with dietary protein. But as fat has 
become a negative attribute of physical appearance (in a 
way that it was not at, say, the time of Rubens...), fat-rich 
food has come to be perceived as unhealthy.

For the purposes of this paper, we divide dietary fats 
into five main groups (see Figure 1): saturated fats (dairy, 
eggs, meat, etc.); monounsaturated fats (olive oil, lards, 
palm oil, duck fat); polyunsaturated omega-6s (sunflower 
oil, soybean oil, cottonseed oil, etc.); polyunsaturated 
omega-3s (fish oil, flaxseed) and hydrogenated oils or 
transfats (margarine, shortenings). In nature, no food 
contains only one type of fat. In Figure 2, we list the fat 
content of the main foods we eat and we break down the 
fat content into the contribution from each of the five 
groups above.

In addition, determining the precise fat content of beef, 
for example, is not an easy exercise, as the fat content 
varies according to the breed of cow we choose (Aber-
deen, Jersey, etc.) and to what part of the animal we are 
considering. Finally, the content of omega-3 or omega-6 
in beef meat is a function of what the cow has been eat-
ing. Meat from grass-fed cows contains 88mg of 
omega-3 per 100g compared with less than 60mg for 
grain fed cows.

Figure 2

Caloric fat content – basic foods
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Source: Nutrition data.
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gest. As we will see later on though, both do however 
point to the same trend. We will use mostly FAOSTAT 
data as that allows us to move across regions and coun-
tries; occasionally we will focus on national surveys. The 
only two caveats using FAOSTAT data to compare what 
happened over the last fifty years is that the most recent 
numbers (2011) on total calories and fat consumption are 
probably overstated relative to those collected fifty years 
ago. Two main reasons:

•• Food waste in developed markets has increased over 
time as families have had access to “excess” food; in 
developing markets the opposite might be true as the 

On the other hand, measuring calorie or fat 
intake from food availability data like in the FOA-
STAT database tends to overestimate actual con-
sumption as invariably some food gets wasted or is 
used for secondary applications (e.g. biofuel or 
meal to feed animals). We compare numbers under 
the two methods in Figure 4.

However, either method can be extremely help-
ful in understanding nutritional trends provided we 
use each on a consistent basis. We cannot com-
pare them, and probably the “true” numbers are 
somewhere between what the two methods sug-

Fat in our diets
Fat is an essential part of our diet, but it is not easy to determine precisely how 
much fat or protein a person ingests daily. Nobody eats foods that are made 
purely of fat or of protein. Most foods contain fat, protein and carbohydrates in 
varying proportions. To quantify the proportion of fat, protein and carbohydrates 
we eat, we have to take each food we eat and break it up into these three 
components. Below you can see the typical composition of several of the main 
foods we eat.
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Figure 3

Common foods – percent of calories from each macronutrient

From carbohydrates From fat From protein

Apples (raw, with skin) 96% 3% 2%

Bananas (raw) 93% 3% 4%

Beef (short loin, t-bone steak, USDA choice, broiled) 0% 60% 40%

Bread (white) 78% 11% 11%

Butter 0% 99% 1%

Cheese (cheddar) 1% 72% 26%

Chicken (breast, meat and skin cooked roasted) 0% 36% 64%

Milk (whole) 30% 49% 21%

Salad (vegetable, tossed, without dressing) 77% 4% 19%

Sea bass (cooked dry heat) 0% 19% 81%

Spaghetti, cooked, un-enriched, with added salt 81% 5% 14%

Walnuts 8% 83% 8%

Source: Nutrition Data
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wider adoption of refrigerators has reduced 
food spoilage.

•• Several fatty foods like meat, milk or yogurt had a 
higher fat content fifty years ago. For example, a 100 
gr cut of meat now has just 10-15 gr of fat compared 
to 20-25 gr fifty years ago. At current consumption 
levels in the U.S., for example, that translates into a 
difference of 90 calories on a daily basis.

So let us look at the data. FAOSTAT shows that global 
fat consumption as a percentage of energy stood at 26% 
in 2011, protein consumption stood at 11% and carbohy-
drates consumption stood at 60% (alcohol was at 2%). 
The regional dispersion was quite high: at the low end 
was Africa with 20% of energy sourced from fat; at the 
high end North America with 40%. However, NHANES, 
which is probably a more accurate source of food intake 
(as FAOSTAT data are not fully adjusted for waste) states 
that fat consumption in the U.S. was 33% in 2010. This 
shows how different data collection and processing meth-
ods can influence estimates.

A detailed study “Global, regional, and national con-
sumption levels of dietary fats and oils in 1990 and 
2010” by Micha et al. run globally but leveraging local 
data and published in 2014 shows saturated fat con-
sumption at 9.4% globally, omega-6 at 5.9% and 
omega-3 at 0.5%. If we assume that these data are 
compatible with FAOSTAT data, we consume 10.2% 
of our energy in the form of monounsaturated fats.

As fat has been identified for years as a culprit 
behind the obesity and metabolic syndrome epidemic 
as well as a significant contributory factor in cardiovas-
cular related deaths, it is worth understanding not only 
how much fat and what type of fats we consume today, 
but also how this picture has evolved over the past 
fifty years.

The bottom 20 countries in fat consumption—as a 
percentage of total daily caloric intake—tend to be poor 
countries in Africa and Asia (see Figures 6 and 7), with 
a range of 11-18% The top 20 are European coun-
tries, as well as the U.S., Canada , Australia and New 
Zealand, with a range of 39-45%. If you look at just 
saturated fat, Bangladesh has the lowest intake at 2% 
and Samoa the highest at 27.5% (mainly due to the 
consumption of coconut oil); in Europe Romania has 
the highest at 20%. However, a different database 
places France at the top with 15.5% and Romania with 
barely above 10%.

Figure 4

Comparison of FAOSTAT and National Survey interviews

Country Year

National Survey/ 
interviews 

fat/energy %
FAOSTAT 

fat/energy % Difference %

National 
Survey/ 

interviews 
Total calories

FAOSTAT 
Total calories

Difference 
calories

Australia 1998 32.5% 37.2% 4.7% 2,207.7 3,007.0 799.3

China 2003 20.0 25.2 5.2 2,051.4 2,833.0 781.6

France 2004 37.2 41.0 3.8 2,176.9 3,555.0 1,378.1

Germany 2004 35.9 36.6 0.7 2,459.8 3,411.0 951.2

India 2006 22.5 19.0 (3.5) 2,605.9 2,334.0 (271.9)

Italy 2000 35.0 37.7 2.7 2,459.8 3,670.0 1,210.2

Japan 2004 25.3 28.5 3.2 NA 2,843.0 NA

Spain 2005 38.5 40.7 2.2 2,185.0 3,303.0 1,118.0

Sweden 2005 34.0 35.9 1.9 2,125.0 3,129.0 1,004.0

U.K.* 2012 32.9 36.4 3.5 1,802.8 3,414.0 1,611.2

U.S. 2010 34.0 39.6 5.6 2,127.9 3,659.0 1,531.1

Average (ex India) 32.5 35.9 3.4 2,177.4 3,282.4 1,153.9

* Latest UK Faostat data available is 2011 

Source: FAOSTAT, Harika, et al. A Systematic Review of Data from 40 Countries. Ann Nutr Metab 2013
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What influences these 
geographical differences?

1.	Income and changes in income: The availability 
and consumption of animal and vegetable fats is 
closely linked to income. The higher the income, 
the higher the percentage of fat in the diet. The 
percentage tends to rise quickly as incomes grow 
from $500 to $10,000 a year. Beyond this, 
growth flattens, and at incomes above $25,000 a 
year the percentage tends to stabilize.

2.	Urbanization and urban lifestyle: Urbanization 
drives a higher level of fats in our diet. In Bangla-
desh for example the consumption of fat in urban 
areas is eight times higher than in rural areas. 
Availability and income explain most of this trend.

3. Climate: As fat is a very efficient source of heat 
for our bodies, colder climates tend to show 
higher levels of fat consumption. For eskimos, fat 
accounts for over 60% of food intake, for Egyp-
tians just 16%. Hot climates induce lower per-
centages of energy intake derived from fat.

4.	Local availability and cultural factors: Butter is a 
main staple in France as olive oil is in Italy and 
Greece, coconut in many islands in the Pacific 
(Samoa, Vanuatu and Sao Tome for example), 
and palm oil in Malaysia and Indonesia. In the 
U.S., Brazil and Argentina the availability of veg-
etable seed that could be processed into oils has 
certainly been a factor.

5.	Nutrition guidelines and official restrictions. Since 
the 1960s, the U.S. health authorities and influ-
ential organizations such as the AHA (American 
Heart Association) have been instrumental in 
driving down the consumption of fats, particularly 
saturated fat, on the hypothesis that the levels of 
fat and saturated fat consumed fifty years ago 
were bad for our health, particularly for our hearts. 
We will analyze this connection in detail later, but 
clearly this drove the consumption of meat, eggs 
and milk down and that of vegetable oils up.
In some countries such as Hungary and Den-

mark the perceived negative health effects of fat 
consumption drove the health authorities to impose 
taxes on foods with saturated fat content above a 
certain level. In the U.S., food label disclosures 
require companies to show the level of saturated 
fat, and foods that contain saturated fats cannot be 
marketed as “healthy.”

Figure 5

Top 20 countries by fat consumption
Proportion of dietary energy supply derived from fat 
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Figure 6

Bottom 20 countries by fat consumption
Proportion of dietary energy supply derived from fat 
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As we discussed earlier, what drove this change was a 
huge ideological crusade—as opposed to scientific—
against fat and saturated fat, led by health officials and a 
small group of U.S. medical academics, probably com-
bined with the desire to provide cheaper fat sources to 
food manufacturers and a fast growing world population. 
In the new low fat world, the taste and texture provided by 
saturated fat was in most cases replaced by sugar (e.g., 
in yogurts, desserts, ice-cream, etc) and vegetable oils 
(e.g., in biscuits, crackers, etc).

Lowering “fat” prices in the food chain while keeping food 
“tasty” with less fat or a different fat was a powerful combi-
nation. Medical research linking fat and particularly saturated 
fat to cardiovascular deaths added fuel to this change. Let 
us now analyze the “price driver” behind it.

We took a sample of some of the foods that contribute 
the most to fat intake in the U.S., grouped them under 
the “prevalent” type of fat and built a historical price trend 
per gram of fat dating back to 1985. There are four inter-
esting observations.
1.	The price of a gram of fat in the U.S. has increased by 

89% since 1985—or 2% a year in nominal terms (com-
pared to a CPI of 3.2% a year). Polyunsaturated fat 

prices rose by 74% or 1.9% a year while saturated 
fats experienced a 100% increase or 2.4% a year.

2.	Polyunsaturated fats—mostly omega-6—have 
consistently been the cheapest source of fat. In 
1985, the price of a gram of polyunsaturated fat 
was 86% less than that of a gram of saturated 
fat and 90% less than a gram of monounsatu-
rated fat. At the end of April 2015, the same 
percentages were 74% less and 89% less. So 
there is no doubt that this was a major driver of 
the switch from saturated to polyunsaturated fat.

3.	At US$18 cents per gram of fat at the end of 
April 2015 red meat was the most expensive 
source of fat; margarine at US$0.45 cents was 
the cheapest. Butter, which is mostly saturated 
fat, was twice as expense as margarine.

4.	The price-demand elasticity for fat-rich foods is 
the highest for pork at -0.7% (a 1% increase in 
price triggers a 0.7% fall in demand), followed 
by beef (-0.6%) and chicken (-0.4%). Milk is 
quite inelastic (-0.04%), but butter and cheese 
are not (-0.25% for both). Finally, eggs show a 
good profile with a price elasticity of just -0.1%.

The price of fat
Price has been always an important driver of consumers’ decisions. This is 
the case for fat-rich products as well. 
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Comparing red meat with chicken and butter with 
margarine over the past 30 years is interesting. Was it 
price that drove chicken consumption up massively 
versus red meat? Was price the driver of the switch 
between butter and margarine until the transfats 
scare hit margarine at the end of the 2000s?

The answer to both questions is “yes.” A combi-
nation of price and fear of red meat, as well as of 
saturated fats. The price of a pound of chicken was 
26% lower than that of red meat in 1980; today it 
is still 43% lower. The price of a pound of marga-
rine was 53% lower than butter in 1985; today it is 
still 33% lower.

If we look at the last five years—to move beyond 
the impact of the transfats scare—we can see that 
the price of butter has increased 26% in this 
period—almost 5% a year—while margarine has 
gone up in price by 19%. Butter is now “trading” at 
a 50% premium to margarine and sales volumes 
are up 24% for butter and down 24% for marga-
rine. This is probably due to the transfats issue 
rather than a reassessment of saturated fats, but it 
shows that perceptions can change quickly.

Figure 7

U.S. retail price per gram of fat
Prices are nominal
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Figure 8

U.S. retail price per gram of fat: butter versus margarine
Prices are nominal
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Figure 9

U.S. retail price per gram of fat: beef versus chicken
Prices are nominal
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lithic period with 40-60% of energy from fat was 
much healthier—at least in terms of teeth, bone 
health and height—than that of the Neolithic period 
that relied much more on cereals.

The tall man concept

We could apply the same idea to more recent 
times. During the 20th century, many European 
parents held up the U.S. as an example of what 
their children should aspire to on the nutrition front. 
The notion was that milk and meat made Ameri-
cans grow tall and healthy.

There are a few excellent research papers on 
the topic (one of the most interesting is by Komlos, 
Lauderdale in 2007). At the end of the 19th cen-
tury, Americans were the tallest population in the 
world. By the 21st century, northern Europeans 
(the Netherlands, Denmark and Norway) had 
become the tallest, and Americans were left with 
being the most obese and least healthy among the 
most affluent populations in the world (see the 
2013 report commissioned by the NIH to the 
National Research Council and the Institute of 
Medicine: “U.S. Health in an International Perspec-
tive: Shorter Lives, Poorer Health”) Data from 
NHANES show that the average heights of white 
males and females in the U.S. have stayed basi-
cally the same since 1935. Part of this might 
reflect the Depression and World War II, but it also 
appears inconsistent with the sharp increase in 
income and medical progress in the period. Diet 
might help explain this. Interestingly, butter, milk, 
and meat consumption in the U.S began to decline 
in the early 1900s and were replaced first by more 
vegetable oils and trans-fats and later by more car-
bohydrates. Note that the northern European coun-
tries have a diet that is more fat-rich with fewer 
carbohydrates than the current U.S. diet, with a 
strong emphasis on fish, which is rich in omega-3.

We have looked at several different areas of investigative 
research—anthropology, nutrition, clinical trials, epidemi-
ological research, etc.—to address this question. Con-
trary to what might be expected, our analysis suggests we 
now probably consume not enough fat, not enough satu-
rated fat and too much carbohydrates. This is particularly 
true in the western world. Here are several points 
to consider:

Evolution

Consumption of fat has changed over the past few 
years and has certainly changed over the last 3.8 million 
years since Lucy first walked the earth. Historical data on 
fat consumption over such a long time frame, as you can 
imagine, are not easily available. The farther back we go, 
the less precise we can be. But stable isotope analysis 
allows us to understand better the diets of a variety of 
ancient hominid species by looking at their fossilized teeth.

This analysis indicates that the human diet evolved 
from purely tubers and roots to adding meat around two 
million years ago and making it the main food staple up to 
10-12,000 years ago. Research shows that for the 
hunter-gatherers of the upper Paleolithic period, fat was 
likely to account for at least 40-60% of daily calories, fol-
lowed by protein at say 20-30% and carbohydrates from 
tubers and plants at 10-20%. This changed 8-10,000 
years ago in the Neolithic period with the introduction of 
cereals, which over time replaced fat and protein to 
become the main energy source in several populations.

Part of this change was driven by the beginning of a 
more stable agricultural culture; more recently—in the 
past 50 years—the increase in carbohydrate consumption 
has been driven further by medical research, new food 
guidelines introduced in the 1960s and new product lines 
developed by food manufacturers.

Anthropologists (Holt, Formicola and Anagnostis 
among others) have concluded that the skeletons and 
teeth of humans in the period up to 15-20,000 years ago 
were much healthier—taller and with less tooth decay— 
than those following the onset of the Neolithic period. 
This has led some to conclude that the diet of the Paleo-

How much fat should 
we eat?
So far we have analyzed how much and what type of fats we eat. The key 
question is: how much fat should we consume? Does it vary with age, gender 
or genetics? Do people in different regions benefit from eating different levels 
of fat?
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Figure 10

Median male height in various countries from 1820-2013
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Animal lessons

One advantage of looking at animals to explore what is 
the right amount of fat we should eat is that animals are 
not influenced by ads or books on what are the best diets 
or the best food. This is not necessarily true for pets, so 
we will focus on wild animals. One disadvantage of look-
ing at animals is that they are not 100% like us, so we 
need to be careful with parallels. Focusing on mammals, 
the Jaminets in their book, The Perfect Healthy Diet, 
analyze differences and similarities in detail.

Different mammals have different diets: cows and 
sheep eat grass, lions and wolves just meat. So, what do 
they have in common? Their ability to convert what they 
eat into energy their bodies can use. Vegetarian species 
tend to be ruminants like cows —fermenting the plants 
they eat, early in their digestive track—or gorillas, which 

ferment fiber in the colon. Fibers and carbohydrate-
rich plants get converted by both mostly into short 
chain fatty acids—saturated and monounsaturated 
fat—through the fermentation process promoted 
by bacteria. The food is fiber, but the resulting 
nutrient is mostly fat and some carbohydrates: 
60-70% fat, 5-20% carbohydrates.

What about carnivores like wolves? Don’t they 
just eat protein? Meat contains both fat and pro-
tein. 100 grams of deer meat contains 24 grams of 
protein and 1.4 grams of fat (90/10 protein/fat), 
but the liver of the deer is 42%/58% protein/fat in 
terms of calories. Alpha wolves, which eat first in 
the pack, eat the offal. Lean meat is for 
omega wolves.

For humans it is difficult to generalize, as we 
each have very different diets. But our colon is 
20% of total gut volume versus 53% for primates. 
So we are not equipped to process large amounts 
of fiber and convert it into fat. We are actually more 
efficient. Aiello and Wheeler in 1995 suggested 
that humans were able to fuel their larger brains 
with a relatively small gut because increased dietary 
quality reduced the need for gut mass. With less 
need to chew foliage, our teeth and jaws became 
smaller and our brain doubled in size. The hypoth-
esis was that the main driver of this increased 
dietary quality was the increased use of animal 
products or fat which could be directly absorbed in 
the small intestine.

So if gorillas or cows get 60-70% of their 
energy from fat and we are genetically equipped to 
process fat (rather than convert fibers to fat through 
fermentation), why should we not eat 60-70% of 
food in a “fat” form? And should it be animal fat or 
vegetable fat?

Research suggests that our species traditionally 
sourced most of the fat intake from animals. Sev-
eral studies of some of the few remaining hunter-
gatherer cultures point to two important facts. First, 
no single hunter-gatherer culture has been found to 
be just vegetarian. Second, animals provide at least 
50% of all their calories. As fat accounts for 
60-80% of calories in meat (the balance is pro-
tein), these cultures derive at least 30-40% of 
energy from animalfat.

Breast milk

There is also another interesting parallel across 
mammals. Babies are fed breast milk for up to 3 
years depending on the species. How similar is the 
nutrient content of breast milk for different mam-
mals? Figure 19 shows that the fat content of 
breast milk varies from 52% for monkeys to 90% 
for the gray seal. Humans stand at 56%, with the 
balance made up of carbohydrates at 38% (mostly 
lactose) and protein at 6%.

Figure 11

Mammals breast milk content (%)

Species Fat Protein Lactose

Antelope 21% 50% 29%

Bear, polar 87% 13% 1%

Bison 27% 34% 40%

Buffalo, Philippine 70% 18% 13%

Camel 56% 19% 26%

Cat 63% 28% 9%

Cow:

Ayrshire 53% 21% 27%

Guernsey 56% 19% 25%

Jersey 58% 18% 23%

Deer 77% 18% 5%

Dog 59% 30% 12%

Dolphin 66% 22% 12%

Elephant 80% 12% 8%

Goat 51% 20% 30%

Horse 29% 22% 49%

Human 56% 6% 38%

Kangaroo 43% 57% 0%

Monkey 52% 13% 35%

Pig 64% 20% 17%

Rabbit 69% 26% 5%

Seal, gray 90% 8% 2%

Sheep 54% 25% 21%

Whale 84% 15% 2%

Source: Robert D. Bremel, University of Wisconsin and from Handbook of Milk Composition, by R. G. Jensen, 

Academic Press, 1995.
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Also, if we break down the fat part of human 
breast milk by its components, we get 45% satu-
rated fat, 38% monounsaturated, 15% omega-6 
and 3% omega-3. Note also that breast milk con-
tains a high level of cholesterol: up to160 mg per 
liter versus just 100mg per liter for cow milk. This 
leads to two interesting conclusions. First, in 
humans 25% of the solids in breast milk is satu-
rated fat. If saturated fat is as bad for you as the 
current recommended level below 10% would sug-
gest, surely evolution would have taken care of 
lowering the saturated fat level of breast milk.

Medical research on dairy products support 
this conclusion. Out of 18 studies published 
between 2010 and 2013, 8 show that full-fat 
dairy lowers CVD risk , 9 suggest no effect and 
only 1 points to a slight increase in CVD risk 
linked to diary consumption.

Bottom-up energy needs

Another way to assess what should be the 
“right” amount of fat in our diets is to derive it from 
the energy needs of each of our organs.

It has long been conventional medical wisdom 
that the preferred fuel of the body is carbohydrates. 
However, advances in biochemistry have demon-
strated that the various organs use different fuels, 
both at rest and during physical activity.

As a measure of resting energy requirement 
(REE), the brain uses roughly 22% of the body’s 
total energy. Because it is fastidiously protected 
against pathogens, only small molecules can cross 
the blood-brain barrier. This means that the brain 
mostly burns glucose but, as we mentioned before, 
it also can run happily on ketone bodies (broken 
down from fat in the liver). Indeed, ketones may be 
an essential fuel. Breast milk provides babies with 
a considerable proportion of ketones for the brain, 
and the use of ketogenic diets has long been clini-
cally successful for treating epilepsy.

Of the other major organs, the liver (21% of 
REE) and the heart (9% of REE) predominantly 
burn fatty acids. The heart burns only fat, but the 
liver is metabolically flexible, often utilizing 
excess protein.

Of the minor organs, the kidneys require mostly 
glucose, as do the eyes and red blood cells. The 
intestines burn a mix of fuel. The small intestine 
prefers protein, specifically glutamine, which pro-
vides the nitrogen necessary for rapid cell turnover. 
The large intestine prefers short chain fatty acids, 
which are a byproduct of the bacterial digestion of 
fiber. Indeed, butyric acid (also found in butter) has 
been shown to be protective against colon cancer.

Muscle utilizes a mix of fuels. At rest, muscle 
cells oxidize almost 100% fatty acids, which 
account for 22% of the body’s REE. When exercis-
ing, muscle requires faster access to energy and 
begins to burn carbohydrates, stored as glycogen 
within the tissue. It also burns some proteins 

(branch chain amino acids) and in very short bursts phos-
phocreatine (a molecule that serves as a rapidly mobiliz-
able reserve of high-energy phosphates in skeletal mus-
cle and the brain).

As the intensity of activity rises, so does the need for 
glucose and amino acid. For example, at a slow jog, mus-
cles still burn 60% fat, but in a 100-meter sprint, carbo-
hydrate and protein will make almost all the fuel. Counter-
intuitively, athletic training increases the cellular machinery 
to oxidize fatty acids, thus increasing the fat/glucose ratio 
in exercise.

When adding up the composite fuel requirements, it is 
clear that glucose is not the predominant fuel the body 
uses. At rest (and even during moderate exercise) fat may 
account for at least 50-60% of fuel burned by tissue and 
much of the remainder is protein. This also means that 
according to current dietary guidelines (which imply more 
than 50% carbohydrates consumption) our liver must turn 
carbohydrates into fat to give our tissues the fuel 
they require.

Figure 12

Energy needs of the major organs

Organ or tissue
Metabolic rate* 
(kcal/kg/day)

Percent 
resting energy 
expenditure

Fuel source 
(in order of 
preference)

Adipose 4.5 4% Fatty Acids

Other including intes-
tine, skin, blood, etc. 12 16

Fatty Acids 
Glucose 
Protein

Muscle 13 22
Fatty Acids 
Glucose 
Protein

Liver 200 21 Fatty Acids 
Protein

Brain 240 22 Glucose 
Ketones

Heart 400 9 Fatty Acids

Kidneys 400 8 Glucose

Source: McClave S. Snider H. Dissecting the energy needs of the body. Curr Opin Clin Nutr Metab Care 4:143±147. # 2001) 

* Metabolic rate is calculation of body energy expenditure per unit of time
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The paradoxes: France, Israel and Japan

In France, the average consumption of saturated 
fats is 15.5% and total fats account for 41% of the 
diet. So according to the WHO, AHA and most national 
food guidelines which suggest 10% as the upper limit 
for saturated fats, and 30% for total fat intake, we 
might conclude that France has a relatively unhealthy 
population. Yet when we compare the French health-
care data to those for other developed countries like 
the U.S. and the U.K.—where saturated fats are lower 
on a relatively basis—we find just the opposite. For 
those with a curious mind, in Kiribati—a small island in 
the Pacific showing the lowest CVD mortality—satu-
rated fat accounts for 27% of total energy intake 
(mostly coconuts).

Is this a paradox? Only if you believe that satu-
rated fats are not good for you. Looking beyond 
France and Kiribati, if we plot saturated fat consump-
tion versus deaths by coronary heart disease (CHD) 
for 22 European countries (using 2005-2010 data), 
we can see that France is not an exception, but part 
of a wider conclusion supported by solid statistical 
data: the level of saturated fat consumption has no 
correlation with the percentage of CHD deaths. 
Those who think that saturated fats are good for you 
will point to the slope of the linear regression fitting 
these data. However, the R-square is very small and 
this conclusion is not statistically relevant.

The Israeli paradox is also an interesting one. It 
refers to a study at the end of the 1990s that showed 
that Israeli Jews had a relatively high level of coronary 
heart issues and cardiovascular deaths despite a 
prevalent diet low in saturated fats. Note that this 
population also consumed a higher proportion of veg-
etable oils: in 1996 the average Israeli consumed 24 
kg per year of vegetable oils (ex-olive oil) versus 23 
kg for the U.S., 13 kg for Europe and 9kg globally.

Figure 13

2014 coronary heart disease by country
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Figure 14

2014 life expectancy by country
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The study’s authors estimated that Israeli Jews’ 
calorie intake of omega-6 fatty acids was close to 
11% versus a global average just below 5% at that 
time. Similarly, research from Susan Allport in 2006 
showed that Israelis had a higher percentage of 
omega-6 in their adipose tissue: 24% versus 16% 
for Americans and 10% for Europeans. As our 
body does not synthesize omega-6, diet must be a 
key reason for the difference.

If you were to assume that saturated fats are 
good for you and omega-6 fats are “not so good” , 
the Israeli example would not be a paradox and nei-
ther would the French one. They would simply be 
data points supporting a pretty logical hypothesis.

In epidemiological analysis on this topic, Japan—with its 
low incidence of CVD and CHD—is often cited as support-
ing evidence by those that believe saturated fats are 
unhealthy. Japanese consume low levels of saturated fats 
and have an excellent track record on heart diseases. 
However, it should also be pointed out that they eat more 
than twice the amount of fish per person consumed glob-
ally—54 kg per year versus 19 kg per year globally and 
significantly higher than the 22kg for the U.S. and Europe. 
Fish tends to be rich in omega-3 fatty acids—particularly 
salmon, sardines, mackerel and anchovies.

Figure 15

Saturated fat consumption and CVD deaths by country
Deaths from CVD per 100,000

Men, R2 = 0.0435	 Women, R2 = 0.0469

Austria 
Belgium 

Bulgaria 

Czech 
Republic 

Denmark 

Finland 

France 

Germany 

Greece 

Hungary 

Ireland 

Italy 

The 
Netherlands 

Norway 

Poland 

Portugal 

Slovakia

Slovenia

Spain 
Sweden 

UK 

0

25

50

75

100

8.0% 10.0% 12.0% 14.0% 16.0%	

Austria 

Belgium 

Bulgaria 

Czech Republic

Denmark 
Finland 

France 

Germany 

Greece 

Hungary 

Ireland 

Italy 

The 
Netherlands 

Norway 

Poland 

Portugal 

Slovakia

Slovenia

Spain 

UK 

Sweden 

0

5

10

15

20

25

8.0% 10.0% 12.0% 14.0% 16.0%
	 Calories from saturated fat in the diet	 Calories from saturated fat in the diet
Source: European Cardiovascular Disease Statistics 2008 and 2012 editions; National Nutritional and Dietary Surveys. Credit Suisse Research

FAT: THE NEW HEALTH PARADIGM 19



So, taken together, these three examples appear to fit 
very well with the idea that saturated fat and omega-3 are 
generally good for you, while solvent-extracted vegetable 
oils are not necessarily as beneficial as has been touted.

Were the carbohydrates to blame?

In the case of France, the reason behind better health 
data may not be a higher consumption of saturated fat, but a 
correspondingly lower consumption of carbohydrates. Let us 
compare the U.S. data from NHANES for 1971-75 to those 
for 2009-10 for fat/protein/carbohydrate consumption and 
obesity levels.

If we look at the U.S. male population 20 years and above 
(see Figure 24), average energy intake was 2,453 calories in 
1971-75 and 2,564 calories, or 4.5% higher, in 2009-10. 
Meanwhile the percentage of obese males rose from 12.1% 
to 35.5%. In the same period, fat consumption increased just 
2%, saturated fats declined by 7% and protein increased just 
7% (again based on both NHANES and FAOSTAT data 
saturated fat consumption declined). Carbohydrates con-
sumption, on the other hand, increased 30%.

Looking at the changes in actual foods, rather than in 
macronutrients, is also telling. Red meat consumption 
declined by 24%, butter and lard by 39% and eggs by 21%, 
and dairy rose by just 5%. Conversely, the consumption of 
vegetable oils (rich in omega-6) soared by 89%, chicken by 
139% (which contains saturated fat and omega-6 in almost 
equal quantities), maize by 100% (rich in omega-6) and 
sugar by 25%. It seems clear that saturated and monoun-
saturated fats have very little to do with the soaring levels of 
obesity among the U.S. population but that carbohydrates 
and/or polyunsaturated fats (mostly omega-6) have a lot to 
account for and are also the two main factors behind the 
overall increase in calorie intake. Excessive consumption of 
carbohydrates and omega-6 have been shown to trigger 
insulin resistance through an inflammatory response.

Note that obesity is not just an isolated “illness.” Most 
obese people have a higher probability of experiencing car-

diovascular problems, diabetes, and other metabolic 
illnesses. In retrospect, it would be easy to conclude 
that in the U.S. the stance of many health officials 
and medical researchers against saturated fat—and 
the concomitant switch into carbohydrates and 
potentially omega-6—created a health disaster of 
major proportions.

From macronutrients to foods: are meat and 
milk bad?

Some might consider a discussion on fat, protein 
and carbohydrates too theoretical. Few foods contain 
only one of these three macronutrients. So let us look 
at “real” food and see if the trend mentioned above is 
matched by the available data on food consumption.

In our minds, the word “fat” is directly associated 
with two foods: dairy and meat. Not surprisingly most 
milk or yogurt sold nowadays is low fat and the prefer-
ence of consumers is for lean, not fatty, and, in most 
cases, white meat. We should, thus, expect to a see 
a marked decline in “fat” dairy and “fatty” meat over 
the past 30-40 years.

More specifically looking just at the U.S. between 
1975 and 2013, milk consumption per capita declined 
28%. The mix change is also interesting: whole milk 
declined 79%— from 25 gallons per person a year to 
5—and low fat milk increased 200%—from 5 gallons 
per capita to 15 gallons per capita. This trend is now 
reversing. Butter consumption is now 10% higher 
than 40 years ago, but it declined year after year from 
18 pounds per person in 1910 to 4 pounds per per-
son in 1997 before experiencing a resurgence when 
medical research highlighted the potential negative 
effects of transfats, which led to a slump in margarine 
sales. Meat went through a similar process, and per 
person consumption is 3% below where it was 40 
years ago. Red meat (pork and beef) declined 25% to 
97 pounds a year per person, while white meat 
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(chicken and turkey) increased 98% to 57 pounds a 
year per person.

Given what has happened to the American popula-
tion, with obesity going from 14.5% of the male pop-
ulation in 1971-75 to 36.1% in 2009-10, we should 
question the benefits of low fat meat and dairy in 
keeping the population lean and healthy. The longer 
term data, though, present a very interesting picture.

Saturated fat and the 1950-60s U.S. heart 
attack epidemic

Low fat foods, particularly foods low in saturated 
fats, were officially promoted in the 1960-70s as a way 
of tackling the “epidemic” of heart attacks in the U.S. 
that began in the 1950s. Yet, if you look at butter con-
sumption—butter is 68% saturated fat in calories—it 
had already declined 56% from 1910 to 1960. In 
1960, Americans consumed only 8 pounds of butter 
per person, less than half the 18 pounds of butter they 
consumed in 1910.

Lard, which is 45% monounsaturated and 39% 
saturated fat, probably had little to do with it as well. 
Between 1910 and 1960, consumption declined 10%, 
so it is unlikely to be the culprit. Consumption of pork 
meat—which derives 41% of calories from saturated 
fat—doubled from 1910 to 1960. Beef consump-
tion—44% saturated fats—increased 19% in the 
same period.

So, if we add them all up, we can estimate the 
change in saturated fat intake for an average Amer-
ican in the period 1910-1960 (see Figure 27). 
Based on our calculations saturated fat consumption 
did not increase! Red meat might have been behind 
the heart attack epidemic; saturated fat certainly not. 
What else did Americans consume in larger and 
larger quantities between 1910 and 1960? Sugar, 
vegetable oils and margarine.

Sugar consumption per person rose from around 80 
pounds a year per person to 111 pounds a year. Consumption 
of vegetable oils increased from basically zero in 1910 to 8 
pounds per person in the same period, and consumption of 
margarine rose 4 times, or by 350%, to 9 pounds per person 
a year and overtook butter.

As a result, consumption of omega-6 fats increased 
169% in the same period, while—it is worth reiterating—
saturated fats remained basically flat. Logic would suggest 
that if the American diet had to be blamed for the heart 
attack epidemic of the 1950-60s, polyunsaturated omega-6 
fats, refined carbohydrates and trans-fats were much more 
likely to be the culprits than saturated fat. But as Nina Tei-
cholz clearly articulates in her well researched book The Big 
Fat Surprise in the 1960s logic took a walk on the wild side.

Figure 16

Obesity in the U.S.

15%

36%

31.0 million

113.7 million

elpoep fo rebmuNPercentages

1971-1975 2009-2010

Source: NHANES

Figure 17

Potential drivers

1971–1975 2009–2010
% change 

1971–2009

Potential drivers 

Calorie Intake (NHANES)  1,955  2,195 12%

Macronutrients (NHANES)

Carbohydrates Grams per day 215 280 +30

% of daily energy intake 44 51

Protein Grams per day 82 88 +7

% of daily energy intake 17 16

Fat Grams per day 79 80.5 +2

% of daily energy intake 37 36

Saturated fat Grams per day 29 27 -7

% of daily energy intake 14 11

Food (FAOSTAT) (grams per day)

Eggs 48 38 -21

Butter + Lard 23 14 -39

Corn 17 34 +100

Wheat 180 218 +21

Vegetable Oils 44 83 +89

Red Meat 235 179 -24

Chicken 59 141 +139

Dairy 669 703 -5

Sugar 133 166 +25

Sources: NHANES, FAOSTAT
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Figure 18

Saturated fat and omega-6 – growth 1910-1960

Calories/100g
Consumption 

(pounds/ capita /day) Change in calories

Food
Saturated 

fat Omega-6 1910 1960
Saturated 

fat Omega-6

Coconut oil 793.0 17.0 0.1 0.7 13.0 0.3

Palm kernel 741.0 17.0 - 0.1 2.0 0.0

Butter 485.0 25.0 8.0 3.5 (59.8) (3.1)

Palm 451.0 71.0 - 0.2 2.5 0.4

Ground nut oil 159.0 292.0 - 0.2 0.9 1.6

Olive oil 124.0 88.0 0.1 0.2 0.3 0.2

Sheep 112.0 17.0 1.9 1.4 (1.5) (0.2)

Sunflower 97.0 362.0 - - - -

Beef 81.0 5.0 24.2 28.7 10.0 0.6

Pork 78.0 16.5 17.7 22.0 9.2 1.9

Nut 45.0 114.0 1.3 1.7 0.5 1.2

Egg 33.0 14.0 17.6 19.2 1.4 0.6

Milk 19.0 1.2 335.8 294.9 (21.3) (1.3)

Cottonseed 239.0 477.0 0.5 2.9 15.7 31.4

Soybean 141.0 468.0 1.0 6.5 21.2 70.5

Fish 14.3 12.2 5.1 4.7 (0.1) (0.1)

Margarine 11.9 36.5 0.7 4.2 1.1 3.5

Lard 41.0 10.5 3.7 3.4 (0.4) (0.1)

Shortening 23.2 7.0 3.6 5.7 1.3 0.4

Poultry 12.0 10.5 5.4 10.9 1.8 1.6

Change 1910-1960 in absolute calories -2.1 109.5

Change 1910-1960 in % calories -0.5% 169%

Source: FAOSTAT, USDA, Credit Suisse Research analysis
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Smoking gun or drinking binge?

Medical academia, led by Ancel Keys, focused on 
nutrition as the area that would reveal the leading cause 
of the stroke and heart attack epidemic in the U.S. in the 
1950-60s. Death due to CVDs—age adjusted—rose by 
57% between 1930 and 1960. True, Americans were 
eating more at the time, but they also smoked a lot more: 
10.7 cigarettes per day per adult in 1960 versus 4.3 in 
1930, a 149% increase. In the same period, cigarette 
smoking rose 125% in France and 95% in the U.K.. 
Alcohol consumption also rose sharply in the U.S. from 
1.2 gallons per person a year in the 1930s to 2.1 gallons 
in the 1960s, a 75% increase.

Research post 1960 shows that smoking increases 
cardiovascular death (CVD) risk by over 3 times and that 
heavy alcohol consumption increases doubles the 
CVD risk.

Was it just the growth in consumption in the U.S. or 
also the level of consumption? Both. Relative to the rest 
of the world Americans in the 1960s smoked a lot more. 
The French smoked 5 cigarettes per day in 1960 and the 
British 7.6. U.S. adults in 1960 smoked 10.8 cigarettes 
per day, which was 4 times more than the world average! 
Rather than framing guidance entirely around saturated 
fats, it could be argued that a 50% reduction in cigarette 
smoking or alcohol would have probably achieved a lot 
more than any dietary recommendation.

Figure 19

Cigarette consumption — selected countries (1920-2010)
Number of cigarettes/adult/day
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are over 15 years old. Germany is West Germany only from 1950-89.

Source: Max Roser. ‘International Smoking Statistics”. http://www.pnlee.co.uk/ISS.htm
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The medical establishment translated this for the general 
public into a simplistic but effective message: saturated fat 
is clogging your arteries. As explained earlier, carbohy-
drates and particularly sugar are more likely to make people 
fat than fat itself. We will see later on that carbohydrates 
are also far more likely to create fat “deposits” in arteries.

In this section, we will analyze the most recent medical 
research on the relationship between the different types 
of fat and several illnesses—not just heart disease, but 
also cancer, fatty liver disease, metabolic syndrome and 
mental illnesses.

We will focus only on the five basic types of fat intro-
duced before. However, each of these main types of 
fat—saturated or monounsaturated fat for example—can 
be broken down into different “expressions” depending on 
the number of carbon atoms (short chain or long chain). 
This can be important.

A major consideration when understanding the impact 
of saturated fats on health biomarkers is that different 
types of saturated fats have very different effects on the 
body. Short chain saturated fat such as butyrate (found in 
butter or metabolized by bacteria in the colon from fiber) 
is absorbed easily by the intestine and burned rapidly in 
surrounding tissues as fuel. Very long chain saturated fat 
(more than 18 carbon atoms) are not absorbed well and 
pass through the digestive system untouched. Stearic 
acid, for example, has 18 carbon atoms and comprises 
30-40% of the saturated fat in red meat and 55% in dark 
chocolate. It has been repeatedly studied and found to 
have no effect on cholesterol levels. Indeed, researchers 
have argued for stearic acid (which accounts for 20-25% 
of U.S. saturated fat intake) to be counted separately 
when calculating saturated fat levels, although this has 
not been done.

We will look at both epidemiological research, (the 
study of health and disease conditions in certain seg-
ments of the population), cohort studies (the analysis of a 

group of people who do not have a particular dis-
ease to see who develops that disease over a cer-
tain time period) and clinical randomized trials 
(studies in which participants are assigned ran-
domly to separate groups to compare differ-
ent treatments).

We consider increased risk of 10% or less to be 
practically insignificant give the inability to measure 
precisely daily intakes of any food.

The cholesterol myth

As is the case for fat, consumers have been con-
fused by the use of the same word for dietary cho-
lesterol (eggs, liver, butter etc.) and blood plasma 
cholesterol. Under the much-touted assumption that 
high plasma cholesterol is bad for you, people make 
a “logical” connection that eating more cholesterol 
will raise blood cholesterol. Add to this that until 
2010 American Dietary Guidelines recommended 
dietary intake of less than 200mg per day of choles-
terol (equivalent to one large egg), and the result has 
been a common fear of eating cholesterol-rich 
foods—the “egg whites” strategy. Yet the truth is 
that eating cholesterol does not  significantly change 
the level of cholesterol in your blood.

A study published in 1991 by Kern et al. detailed 
the effects on plasma cholesterol of an 88-year-old 
man’s diet of 25 eggs per day: there was basically 
no effect. Recent medical research—including a 
meta-analysis that reviewed 40 cohort studies and 
clinical randomized trials—has shown that dietary 
cholesterol is statistically not significantly associ-
ated with coronary artery disease or ischemic or 
hemorrhagic stroke Those who suffer from a 
genetic disease called familial hypercholesterol-
emia represent the only exception.

Medical research: 
The debate
Medical research on fat intake and its “health” implications has focused for 
years mostly on its potential impact on cardiovascular diseases. In the 1960s 
the U.S. experienced a rapid rise in the number of heart attacks among its adult 
population. Cardiovascular diseases became the #1 cause of death in the U.S. 
Also, autopsies of people who died of heart attacks found that in most cases 
the coronary arteries presented advanced levels of atherosclerosis, a hardening 
of artery walls due to plaque build-up. Plaques are made of lipids (particularly 
saturated fats), calcium, cholesterol and cellular waste.
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Some research shows that dietary cholesterol is 
associated with a 10% increased CVD risk in older 
adults suffering from type 2 diabetes. As we men-
tioned before, smoking, for example, increases the 
CVD risk by 300%. Compared to that 10% is not 
very significant.

This is compelling evidence, but why does cho-
lesterol intake not significantly affect total blood 
cholesterol levels? Cholesterol is a complex organic 
molecule made up mostly of lipids and protein. It is 
biosynthesized by all animals—the body produces 
it—and plays several important roles in our body. It 
plays a part in producing hormones such as estro-
gen, testosterone, progesterone, aldosterone and 
cortisone, helps the production of vitamin D, pro-
duces bile acids which aid in digestion and vitamin 
absorption, and is critical in both the creation and 
maintenance of human cell membranes.

The liver controls the level of cholesterol in our 
body. It produces up to 1,000-2,000 mg of choles-
terol per day and is able to remove cholesterol by 
converting it into bile salts and expelling it via the 
feces. If we eat more cholesterol, the liver tends to 
reduce the biosynthesis of cholesterol (not exactly 
on a 1-to-1 basis, as the process is more compli-
cated): cholesterol biosynthesis and cholesterol 
absorption are negatively correlated.

Figure 20

Main food sources of cholesterol: US adults

29.7
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Cheese

Fish and shellfish

Frankfurters, sausages, luncheon meats

Pork, ham, bacon

Milk

Cakes, cookies, quick bread, pastry, pie

Milk desserts

Source: O’Neil CE, Keast DR, Fulgoni VL III et al. Food sources of energy and nutrients among adults in the U.S.: NHANES 

2003–2006. Nutrition 2012 
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The combined studies covered 48,837 deaths 
over a five-year period: 45% of all deaths were car-
diovascular related, 33% cancer related, 4% respi-
ratory and 5% digestive. The pooled study divided 
the population into four groups: total cholesterol 
lower than 160 mg/dl (TC-low), TC between 160 
and 200 mg/dl (TC-reference), TC between 200 
and 240 mg/dl (TC-medium), and TC higher than 
240 mg/dl (TC-high). Here are a few results of 
this analysis:

•• CVD death for men showed a 4% higher risk 
among TC-low versus the TC-reference (TC 
160-200), 16% higher among TC-medium 
and 48% among TC-high. Note again that 
smoking is a 300% factor.

•• CVD death for women was 10% higher among 
TC-low, 6% lower among TC-medium and 3% 
lower among TC-high.

•• Cancer deaths for men were 18% higher 
among TC-low and 5% lower among TC-high. 
For women, cancer deaths were 5% higher 
among TC-low and 3% lower among TC-high.

•• Total deaths for men were 17% higher among 
TC-low and 14% higher among TC-high; for 
women 10% higher among TC-low and 3% 
lower among TC-high.

That is why there is a strong case for going back to 
eating full eggs, leaving behind the egg-white omelets 
and for eating more of the foods listed below that have 
been shunned because of their high cholesterol content.

Is high cholesterol bad?

A second myth that has lasted for over fifty years is 
that high plasma cholesterol is synonymous with high CVD 
risk. Among the different markers of CVD risk cholesterol 
is by far the weakest and quite unreliable. But we should 
not limit ourselves just to heart attacks. Let us also look at 
cancer and other causes of death and their relation to 
plasma cholesterol levels.

If cholesterol levels in the blood were a good predictor 
of potential heart failure it should work well with both 
sexes and at all ages. Also, lower levels of cholesterol 
should correlate well with low levels of cardiovascular 
deaths. But this is not the case. Only for cholesterol levels 
above 240 mg/dl and only in the case of men, the prob-
ability of cardiovascular death is higher. But this is not 
recent research. At a conference held in 1990 by the 
U.S. National Heart, Lung and Blood Institute research-
ers reviewed 19 cohort studies linking total cholesterol 
levels and mortality rates. There are more recent studies 
that reach the same conclusion, but this is probably one 
of the most interesting ones.
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We can draw the following conclusions:

1.	High cholesterol (above 240mg/dl) is only a 
marker of higher cardiovascular death for men. 
Please note that high cholesterol does not 
cause heart attacks, it is just a marker.

2.	For all other illnesses, higher cholesterol levels 
pointed to lower death levels. Why? Because cho-
lesterol helps support, or is a marker of, a better 
immune system.

A few examples will illustrate this last important point:

•• A 1998 study of a group of 2,446 unmarried 
men of 15-49 years of age analyzed the relation-
ship between total cholesterol and the probability 
of contracting HIV. Those with TC-low had a 
66% higher probability of contracting HIV eight 
years after the first check than the TC-reference, 
probably due to a weaker immune system.

•• In 2001, a study of 3,572 Japanese-American 
men born between 1900 and 1919 in Oahu, 
published by the Lancet, showed that the group 
with the lowest levels of cholesterol at the blood 
examinations in years 1984-87 and years 1991-
93 had a 64% higher mortality risk.

•• Finally, several studies show that higher cholesterol 
in older patients is negatively correlated with the 
probability of developing dementia. An interesting 
study led by Dr. Michael Melkie of Johns Hopkins 
University in 2005 showed that increasing levels of 

cholesterol between ages 70 and 79 led to a 23-27% 
reduction in the risk of developing dementia between 
ages 79 and 88. This might not be surprising, when con-
sidering that the brain contains roughly 25% of the cho-
lesterol in our body.

Finally, while statins are not a focus of this report, there 
is a lot of literature that suggests that statins are effective 
in dealing with heart related illnesses because they lower 
cholesterol. This is not necessarily the case. Several stud-
ies show that statins are effective because they have 
strong anti-inflammatory effects in atherogenesis in addi-
tion to lowering cholesterol levels. Probably the key is likely 
to be the first, not the second effect.

The old ways: “good” and “bad” cholesterol; the 
new ways: pattern A and B

Once you reach a certain age, it is typical to have a regular 
medical checkup. Around fifty years ago, doctors focused on 
total cholesterol as a marker of potential heart diseases—any-
thing above 200 mg/dl was considered a marker of a potential 
heart attack. Fast-forward to 2015 and patients are now hear-
ing that the conversation has moved now to discuss their 
“good” cholesterol (HDL or high density lipoprotein) and their 
“bad” cholesterol (LDL or low density lipoprotein).

Neither is the best marker available to identify CVD 
risk: if anybody is truly concerned they should ask their 
doctor to order a vap test (vertical auto profile lipid panel). 
This is particularly true if the LDL “bad” cholesterol is low 
and under the “old” prevailing assumptions deemed to be 
“safe.” Let us see why.

Figure 21

VAP cholesterol test example

Source: Credit Suisse Research

A pattern
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How big is this risk? Back in 1988 a study led 
by Austin and others analyzed plasma samples 
from 109 cases and 121 controls. Quoting from 
the study: “The LDL subclass pattern characterized 
by a preponderance of small, dense LDL particles 
was significantly associated with a threefold 
increased risk of myocardial infarction, independent 
of age, sex, and relative weight. Multivariate logistic 
regression analyses showed that both high-density 
lipoprotein cholesterol and triglyceride levels con-
tributed to the risk associated with the small, dense 
LDL subclass pattern.”

One way to measure which pattern each one of 
us has is by a vap test to assess the level of Apo B 
to Apo A1—the apoliposprotein associated with 
HDL—in other words, to compare pattern A and 
pattern B. For those interested, in the U.S. it costs 
$75–85, but is not covered by most insurance plans. 

Subsequent studies to the one above in most 
cases reached the same conclusion in highlighting 
the ratio of Apo B to Apo A1 as the best marker of 
CVD risk, particularly for individuals with low total 
cholesterol and LDL. One worth quoting, because 
it was one of the most extensive, is the AMORIS 
study run in Sweden that followed 175,553 Swed-
ish men and women in two periods, 1985-89 and 
1990-1996. Levels of LDL, HDL, Apo B, Apo A1, 
etc. were taken at the beginning of each period and 
compared with incidences of myocardial infarction 
approximately five years later.

The research team divided individuals into quartiles 
and compared outcomes for the highest and lowest 
quartiles of each marker: LDL, HDL, TC, TG, Apo B, 
Apo A1 and Apo b/Apo A1. The ratio of Apo B to Apo 
A 1 was the best predictor, with a risk ratio of 4 
between top and bottom quartile for men and 3 for 
women. The same risk ratios for TC, TG, and LDL 
were respectively 1.9, 2.3 and 2.8 for men and 1.2, 
3.1 and 1.6 for women. The study also found that 
total cholesterol loses its predictive power beyond the 
age of 70, which is not the case for Apo B/ Apo A 1.

The consensus call: trans fat

Rarely in medical sciences is there such a produc-
tive connection between the findings of medical 
research and the reaction of health authorities and 
companies as in the case of transfats. Transfats—
hydrogenated vegetable oils—became a kitchen sta-
ple in the form of, for example, margarine and short-
ening, and a key ingredient in the food industry in the 
1950s. In the U.S., the FDA estimated that, at the 
end of the 1990s, 95% of prepared cookies, 100% 
of crackers and 80% of frozen breakfast products 
contained transfats. Current estimates by NHANES 
suggest that Americans still get close to 3% of their 
calories from transfats, versus 1% in Europe.

For years, LDL and HDL have been identified as the 
bad and the good cholesterol. Both are lipoproteins, par-
ticles that contain triacylglycerol, phospholipids and cho-
lesterol and amphipathic proteins called apolipoproteins 
(Apo B and Apo A 1), which facilitate the movement of 
LDL and HDL cholesterol through the blood. In Classical 
Greek, Apo-lipo-protein means protein deposited on/
attached to the fat.

Both LDL and HDL are produced in the liver and have 
a key function, carrying energy in the form of triacylglyc-
erol or cholesterol around the blood.

LDL delivers cholesterol to cells in the body, where 
it is used in the membranes. It is called low density because 
lipids (mostly cholesterol) make up around 50% of its mass 
and protein 25% (lipid are lighter than protein). LDL is con-
sidered “bad” because in the presence of excess LDL more 
cholesterol tends to deposit in the walls of arteries.

HDL is involved in reverse cholesterol transport. 
It is called high density because the larger part of the 
particle is made up of protein (20% cholesterol and 50% 
protein). HDL is considered “good” because it takes the 
“excess” cholesterol in the blood and delivers it back to 
the liver, therefore removing lipid material that might con-
tribute to the formation of plaques.

Most doctors tend to measure LDL, HDL, Triglycer-
ides and Total Cholesterol. A high LDL suggests that the 
concentration of LDL in the blood is high. However, more 
recently, medical research has shown that a better marker 
of potential CVD risk is the size of the LDL particles in 
your blood. The larger the size the better, as smaller par-
ticles tend to accumulate and stick to the endothelial wall 
causing the formation of the plaque. The higher the num-
ber of particles for a given concentration, the more likely 
they are smaller on a relative basis. But how can we mea-
sure the number of LDL particles?

Each LDL particle has one specific apolipoprotein that 
facilitates the transport of the lipoprotein across the blood. 
There is one apoliprotein Apo B 100 (called simply Apo B) 
for each LDL particle; so one protein per particle. We can 
measure the number of Apo B proteins and therefore the 
number of LDL particles.

It is possible to have normal or even low cholesterol or 
a low LDL, but a high number of LDL particles. High 
levels of triglycerides and low levels of HDL tend to be 
closely correlated with small LDL particles. Among the 
patients most likely to show this pattern are those with 
metabolic syndrome. Research shows that the more indi-
vidual components of the metabolic syndrome are present 
in a person—such as high BMI, abdominal obesity, hyper-
tension, insulin resistance, high triglycerides and low 
HDL—the more likely it is that LDL particles will be small 
(or that their number will be elevated).

Patients with high LDL and large particles (or low num-
bers of LDL particles) are not necessarily at risk of a heart 
attack. Giving statins to this group might achieve very little. 
Conversely, patients with low total cholesterol and low LDL 
but large numbers of (small) LDL particles carry a higher risk.
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Dr. Fred Kummerow wrote the first medical 
research paper on the topic in 1957, and in the 
early 1970s, Mary Enig—a student at the Univer-
sity of Maryland—added further pressure with sev-
eral negative articles. But it was two papers pub-
lished in the early 1990s that caught everybody’s 
attention: Intake of trans fatty acids and risk of 
coronary heart disease among women by William 
Willett of Harvard Medical School in the Lancet 
1993, and Trans-fatty acids intake and risk of myo-
cardial infarction, Circulation 1994. The first paper, 
which was based on a Nurses’ Health Study cover-
ing 85,095 healthy women, concluded that the 
“intake of trans fat was directly related to a 50% 
increased risk of coronary heart disease.” For those 
women whose margarine consumption over the 
previous ten years had been stable, the risk was 
higher: 67%. The second paper focused on 239 
patients admitted to one of six hospitals in the Bos-
ton area. Intake of transfat was directly related to a 
1.4 times higher risk of myocardial infarction (top 
quintile versus lower quintile). In 2003, Denmark 
became the first country to ban transfats. The FDA 
and other organizations followed relatively quickly 
with tough limits as more and more papers con-
curred on this topic. By January 1, 2006 the FDA 
mandated that all foods containing transfats in 
excess of 0.5 g per serving had to show the level of 
transfats in the nutrition label. At the same time, 
the U.S. Dietary Guidelines Advisory Committee 
recommended that consumption of transfats be 
kept below 1% of total energy (20-25 calories or 
5-6 grams per day).

The food industry realized that having that label 
was not a great selling point and a couple of years 
later almost all products that originally contained 
transfats had been reformulated with zero transfats 
or smaller amounts. Not quite. The label criteria 
effectively allowed companies to reduce the portion 
sizes shown on the labels so that they did not have 
to declare the presence of transfats in the product. 
Several other organizations around the world took 
similar steps and the transfats debate was basically 
over by the end of 2010. The U.S. finally banned 
transfats only in 2015, twelve years after Denmark, 
but the USDA is still allowing companies three 
years to fully implement the ban. We see little logic 
in this. If it is bad, it should be stopped immediately; 
nobody will die of hunger… there are plenty of 
other things you can eat.

Transfats: the alternatives

The food industry in the U.S.—and we believe soon in 
Europe—faces the issue of replacing transfats in the 
manufacturing process. Price matters and the ingredients 
industry has been working for years on modified versions 
of solvent-extracted oils through plant breeding or genetic 
modification of the seeds. These oleic version mimic the 
fat structure of olive oil but allow for “stable” frying at 
higher temperatures than olive oil. Through interesterifi-
cation or fractioning of fats some of these oils can be 
converted in the plasticity (read: consistency) demanded 
by the food manufacturers. The only problem is that frac-
tioning requires sophisticated and expensive technology. 
Similarly interesterification is either expensive and slow 
when using an enzymatic process or 30% of fats is lost 
when using a chemical process.

If the industry acts rationally and saturated fats lose their 
negative perception—as we believe it will gradually hap-
pen—the best option for the industry particularly for baked 
products would be to use palm oil, palm kernel oil or coco-
nut oil. Why go into further genetically modified seed oils, 
when we have ideally-suited natural ones? These so called 
“tropical oils” have been for years the subject of extremely 
negative campaigns and dubious research papers. If satu-
rated and monounsaturated fats are not negative for our 
health—as we will show later—none if these oils should be 
negative for our health. Several multinational food compa-
nies already use them; we expect most companies in the 
food business to increase the proportions of these oils in 
the manufacturing process.

Figure 22

Main food sources of transfats: US adults
Percentage of total TFA contributed by the respective food category
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A meta-analysis of 14 clinical trials published in 
2005 showed that omega-3 intake around or above 1 
gram per day lowered the risk of coronary heart failure 
by a combined 23%. A meta-analysis of 35 clinical 
trials on the effects of statins showed that statins 
reduced the risk of coronary heart failure by a com-
bined 13%, or 22% if we focus only on the 20 stud-
ies that dealt with secondary prevention of CHD. So, 
there is some growing interest in the possibility of 
replacing or supplementing statin therapy with an 
omega-3 therapy given the efficacy and the 
lower cost.

Other benefits of omega-3 center around the 
anti-inflammatory effects and beneficial impacts on 
the immune system. Some benefits have been 
shown in treating rheumatoid arthritis, inflammatory 
bowel disease (e.g. Crohn’s disease) and improve-
ments in brain development and functioning.

The latter is probably the most interesting area, 
as our nervous system contains a large amount of 
DHA. A double-blind randomized clinical trial pub-
lished in 2003 showed that children aged 4, whose 
mothers took 1.18 grams of DHA and 0.8 of EPA 
from week 18 of their pregnancy until delivery, 
scored much better in tests of mental processing. 
Other epidemiological studies showed a significant 
correlation between depression and low fish con-
sumption. Clinical trials providing supplements of 
omega-3 showed improvements in patients suffer-
ing from bipolar and unipolar disorders.

Finally, we found several studies showing that 
omega-3 intake improves the cognitive ability of 
elderly people. A study published in 2003 by Morris 
et al. showed that people aged 70 or older who ate 
fish at least once a week had a 60% lower proba-
bility of developing Alzheimer’s disease over a four 
year period.

A good example is provided by a recent paper by Sun 
et al. published in May 2015 on palm oil. The paper 
focuses on the fact that palm oil increases LDL choles-
terol and minimizes the fact that also increases HDL cho-
lesterol. But as we seen before, LDL is a poor marker of 
cardiac risk; so even ignoring the positive HDL effect, the 
conclusion is pretty superficial. For those in search of 
reassurance, we point to a paper published in 2006 by 
Tarrago-Trani et al. under a USDA and National Institutes 
of Health sponsorship. This detailed paper analyses the 
potential alternatives the industry has to replace transfats. 
Two quotes are worth mentioning, the first on palm oil and 
the second on coconut oil and palm kernel oil:

•• “Several controlled feeding studies have shown that 
palm oil, that contains 50% saturated fat (45% pal-
mitic, 5% stearic, 40% monounsaturated, and 10% 
polyunsaturated fatty acids) has no detrimental 
effects on blood lipid profiles. In fact, in some stud-
ies, a slight positive effect on HDL cholesterol and 
Apo A1 was noted.”

•• “Lauric acid (a saturated fat) has been shown to 
decrease the TC/HDL ratio, due to a larger increase in 
HDL cholesterol. Mensink at al. have commented that 
even though consumption of saturated fat should not be 
promoted (sic!), lauric acid-rich palm kernel oil and 
coconut oil (approximately 50% lauric acid) are still a 
better alternative for the food industry, in terms of effect 
on TC/HDL cholesterol ratio, than partially hydroge-
nated oil in products that require solid fats for texture.”

Omega-3

There is a general consensus that omega-3 oils have 
beneficial health effects on humans. Both clinical studies 
and epidemiological studies support this conclusion. The 
benefits are tangible and not only in 5-30% lower overall 
mortality risk from CVD events.

On the cardiac front, there are several studies detailing 
the beneficial effects of omega-3. We mentioned before the 
Japanese paradox that ties the higher consumption of fish 
with lower CVD risk. Meta-analysis by Skeaff and others in 
2009 covered 22 cohort studies representing 230,000 indi-
viduals with follow-ups of 5-40 years. In these studies, fish 
intake ranged between 0 and 23 grams per day to 23-180 
grams per day. Those with higher fish consumption showed 
an 18% lower risk of death by coronary heart attack.

Clinical trials have shown similar results, with a few 
exceptions. The most extensive clinical trial was run in Italy 
and published in 1999. In the GISSI study, 11,324 patients 
who experienced a myocardial infarction were given 882 
mg/day supplements of EPA (eicosapentaenoic acid) and 
DHA (decosahexaenoic acid) , both omega-3s. No patients 
were on statins. After 3.5 years the patients taking the 
supplements experienced 15% fewer cardiac events (fatal 
and non-fatal); they also experienced a 20% reduction in 
overall mortality. A similar experiment ten years later, which 
included patients using statins, showed just a 9% 
risk reduction.

P
H

O
TO

: 
IS

TO
C

K
P

H
O

TO
.C

O
M

/4
K

O
D

IA
K

FAT: THE NEW HEALTH PARADIGM 30



Another interesting study was done in France by 
Heude et al. This study measured the composition 
of fatty acids in the erythrocyte (red blood cell) mem-
brane (where a critical part of nutrients are trans-
ported and absorbed) and the cognitive function of 
246 elderly people at the beginning of the study and 
four years later. Those with higher omega-6 and low 
omega-3 in their erythrocyte membrane showed 
sharper declines in cognitive functions.

Based on all this evidence, it is not surprising 
that most health organizations recommend an 
intake of omega-3 (EPA+ DHA) between 250-
1,000 mg per day.

Monounsaturated: a good source of energy, 
but not much more

Much of the medical research on monounsatu-
rated fats has been carried out as “diet” research 
focusing on the Mediterranean diet. There are very 
few “fat-rich” foods in nature where monounsaturated 
fats account for more than 50% of total fats: olive, 
avocado and hazelnut oil, and macadamia nuts. Olive 
oil is certainly the best known and has been the cen-
tral focus of the Mediterranean diet.

In her book The Big Fat Surprise, Nina Teicholz 
provides a rare analysis of how the term “Mediter-
ranean diet” came about. Marketing was clearly  
key, if not the key point, as nobody agreed—or has 
yet agreed—on what is a “Mediterranean” diet. 
Greeks eat quite differently from Southern Italians, 
Spanish, Southern French and coastal North-Afri-
cans. One common denominator of these “food 
cultures,” however, is olive oil. Olive oil is 73% 
monounsaturated fat.

The most in-depth study on the Mediterranean diet 
is the Lyon Diet Heart Study, which compared in a 
clinical randomized trial two diets— a Mediterranean 
diet (30.4% calories from fat, 12.9% monounsatu-

rated, 3.6% omega-6, 0.8% omega-3, 34% carbohydrates) 
and a “prudent” Western diet (34% of calories from fat; 
10.8% monounsaturated, 5.3% omega-6, 0.3% omega-3, 
35% carbohydrates)—in terms of their ability to help prevent 
additional issues after the first myocardial infarction. The bot-
tom line: Mediterranean diet won 4 to 1. There were only 
1.2% cardiac events in those on the diet in the 46 months 
follow-up compared with 4.1% for the control group.

Does it prove anything? Unfortunately not. Was it the 
olive oil, the lower omega-6, the higher omega-3? How 
sure are we that the patients followed the diet? Was the 
sample large enough?

Another interesting cohort study was published by 
Estruch et al. in 2013 in the prestigious New England 
Journal of Medicine. The study followed 7,447 Spaniards 
divided into three groups: one on a Mediterranean diet rich 
in fish, fresh fruit and vegetables, white meat and olive oil 
with no sodas, pastries or red meat; another group on the 
same diet but replacing olive with tree nuts, and a third 
(control) on a low fat/high carbohydrate diet (relative to the 

Figure 23

Top 12 foods in Omega-3 per 100 grams

# Food Milligrams of omega-3

1 Flaxseed oil  53,304 

2 Fish oil  35,311-11,860 

3 Flaxseed seeds  22,813 

4 Walnuts  9,079 

5 Butternuts (nuts)  8,719 

6 Caviar  6,820 

7 Smoked salmon  3,010 

8 Mackerel (raw)  2,670 

9 Atlantic salmon farmed (raw)  2,506 

10 Atlantic salmon wild (raw)  2,018 

11 Oysters  1,648 

12 Sardines / anchovies  1,479 

Source: Nutritiondata 
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other two) based on low-fat dairy products, bread, pasta, 
rice, potatoes, fresh fruits and vegetables, lean fish, but 
with no vegetable oils, no nuts, and no red meat.

Results: over a five-year period the two groups on a Med-
iterranean diet showed a 30% greater reduction in cardio-
vascular disease (CVD) than the control group. However, the 

absolute numbers look less impressive: 3.8% of the 
olive oil group recorded cardiac events in the following 
five years, 3.4% for the nuts group and 4.4% for the 
control group. If we focus on death from all causes: 
4.6%, 4.7% and 4.7% respectively. We believe this 
was more a test of a low fat versus a high fat diet, 
rather a true test of the “Mediterranean” diet.

Also, if we check for the characteristics of the con-
trol group, we find that only 6.7% of individuals in this 
group had a BMI below 25 versus 7.7% of the oil 
group and 8.3% for the “nuts” group. In addition, the 
control group had 49% of participants with a BMI over 
30 versus 47% for the oil group and 44% for the 
“nuts” group. Looking just at the BMI segmentation it 
appears that the control group was significantly less 
healthy than the other two, particularly when com-
pared to the “nuts” group. The same data were lever-
aged to show the effectiveness of these diets in 
breast cancer. Here the results were far more con-
vincing. Note that those who did best were given extra 
virgin oil oil, but we do not know if this was because 
olive oil is 75% monounsaturated or it is rich in phe-
nols which have anti-oxidant properties.

Another way is to look at the epidemiological data 
and replicate the analysis that Hoenselaar ran a few 
years ago in Europe assessing the relationship 
between fat consumption and CVD events on a coun-
try-by-country basis. We extended this study by look-
ing at the fat subcomponents (saturated fats, mono-
unsaturated fats and omega-6, not just total fat), 
getting more recent data (2006-2010) and including 
more countries (22 in total). The results show no cor-

Figure 25

Monounsaturated fat consumption and CVD deaths by country
Deaths from CVD per 100,000

Men, R2 = 0.0019	 Women, R2 = 0.0007
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Figure 24

Main food sources of monounsaturated fat: US adults
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relation whatsoever between monounsaturated fat 
consumption and CVD occurrence.

We believe there is a very good case to make that 
monounsaturated fats are a good fuel source, but as 
expected they do not have massive beneficial health 
aspects. Most clinical trials show that monounsaturated 
fats at the levels consumed currently have no negative 
implications for CVD risk or death by other causes. 
Some studies show that monounsaturated fat-rich 
diets tend to increase HDL-c and Apo A1, lower TGs 
and Apo B. Also, on the positive side, substituting car-
bohydrates or omega-6 with monounsaturated fats 
tends to have a positive effect on CVD risk. But is it 
because carbohydrates or omega-6 are bad, or 
because monounsaturated fats are good, or both?

Being just a “good fuel source” in the area of nutrition 
is quite positive, as there are several foods that have 
plenty of negative implications for our health. Note that 
saturated fat is converted in the liver into a monounsatu-
rated fatty acid. So it would be surprising if our bodies 
transformed one source of energy into a less efficient 
one or one with negative effects on our well-being.

Saturated fats: the wrong target

One of the biggest myths in nutrition is that satu-
rated fat intake above a certain level—say 10% based 
on most dietary guidelines—significantly increases 
your risk of heart attack. This conclusion that has held 
for almost half a century is inconsistent with the 
wealth of epidemiological data or scientific evidence in 
the form of clinical randomized trials. Plenty of 
research funding has been earmarked to study and 
back this hypothesis, yet we cannot find a single 
research paper written in the last ten years that sup-
ports this conclusion. On the contrary, we can find at 
least 20 studies that dismiss this hypothesis.

We logged calls to both the World Health Organi-
zation (WHO) and American Heart Association (AHA) 
asking for evidence behind the rather negative state-
ments on saturated fats on their websites without 
much success. As research analysts, we believe that 
rational analysis based on solid data should be the 
backbone of any conclusion. Based on our analysis, 
here are our main conclusions:

	 Saturated fats are a healthy source of energy 
and have NO negative implications for your 
heart (or other organs).

	 Saturated fat intake increases HDL-c and 
makes LDL-c particles (measured by Apo B) 
larger, reducing CVD risk.

	 A high level of saturated fats in plasma 
blood—not a good thing—is driven by the 
amount of carbohydrates we eat, not by the 
amount of saturated fat we eat.

As was the case for cholesterol, there has been ques-
tionable logic used to assert that saturated fats increase 
the risk of a heart attack. A very high level of saturated 
fat in the blood is indeed associated with a very 
high risk of heart attack. But saturated fat in the 
blood is quite unrelated to the level of saturated fat 
consumed. We will cover this shortly.

Epidemiological research

Most of the interesting epidemiological research on the 
potential link between CVD risk and saturated fat has been 
published in the last ten years, with a heavy concentration in 
the last five years.

1.	We showed earlier (Figure 15) the analysis we carried out 
to assess the relationship between saturated fat con-
sumption and CVD events on a country-by-country basis. 
This analysis suggests that saturated fat is neither posi-
tively nor negatively correlated with CVD events.

2.	A very interesting study was published in 2004 by a team 
of researchers at Harvard Medical School and the School 
of Public Health. It focused on the data from the Nurse 
Health Study that looked at the CHD death rates over 20 
years for 78,778 nurses in the Boston area. One impor-
tant conclusion: “Intakes of saturated fat were not statisti-
cally significant predictors of CHD events when adjusted 
for non-dietary (e.g. age, physical activity) and dietary risk 
factors (e.g. smoking, wine, etc.).”

3.	Another interesting study was published in the American 
Society for Nutrition in 2009 by Jakobsen et al. It focused 
on replacing 5% of energy from saturated fats with an 
equivalent amount of monounsaturated fat, polyunsatu-

Figure 26

Main food sources of saturated fat: US adults
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rated fat or carbohydrates. The results of the analysis of 
11 cohort studies dated between 1963 and 1973 
showed that when saturated fat was replaced by mono-
unsaturated fat the risk of coronary events was 19% 
higher, 13% lower for polyunsaturated fats and 7% 
higher for carbohydrates. In other words, saturated fat 
intake produced slightly better outcomes in terms of CVD 
risk than monounsaturated and carbohydrates, and 
slightly worse than polyunsaturated (both omega-3 and 
omega-6, with a slightly higher percentage of omega-6).

4.	Finally, the most important epidemiological study on 
the topic was published in 2010 in the American Soci-
ety for Nutrition by Siri-Tarino et al. The “et al” include 
two of the most influential research fellows in the “fat” 
area: Frank Hu and Ronald Krauss. They analyzed 21 
studies focusing on strokes and CHD events published 
between 1981 and 2007 (Figure 27)1. Their conclu-
sion: “there is no significant evidence for concluding 
that dietary saturated fat is associated with an 
increased risk of CHD or CVD” and also “saturated fat 
consumption is associated with a lower risk of stroke.”

Clinical research

In this area of research, there have been few controlled 
randomized trials. There are two key findings we will focus 
on. First, individuals who eat a diet rich in saturated fat do 

1	 For those with just basic statistics, a risk ratio of say (0.8-1.2) implies 
there is not “statistical” risk; a risk ratio of say (1.1-1.2) implies that 
there is a statistical risk at a certain confidence level

not present a higher CVD risk. Second, although eat-
ing saturated fats is not associated with a higher 
CVD, a higher level of saturated fat in the blood is a 
marker of higher CVD risk. But it is not dietary satu-
rated fat that causes an increase in saturated fat in 
the blood. It is the carbohydrates, through a process 
called “de novo lipogenesis”, in which the liver con-
verts carbohydrate into fat.

1.	The first trial was run in in the early 1970s but was 
published only in 1989. It involved 9,057 institution-
alized men and women in six Minnesota state men-
tal hospitals. The study lasted four and a half years 
and was run on a double-blind basis. It focused on 
the effects of two “fat” diets on myocardial infarc-
tions, cardiac deaths and all-cause deaths: the con-
trol diet was 39% fat (18% saturated, 16% mono-
unsaturated and 5% polyunsaturated); the treatment 
diet was 38% fat (9% saturated, 14% monoun-
saturated and 15% polyunsaturated). The results 
showed no difference in cardiac events or all-cause 
deaths between the two diets: halving saturated fat 
had no effect.

2.	 In the early 2000s, the topic was revisited. Ron-
ald Krauss ran several research projects. A key 
one focused on 278 men who were fed a con-
trolled diet over a period of 8 weeks. In the first 
week, all men ate the same diet, after which they 
were divided into four groups: A. high carbohy-
drate diet (54% carbohydrates/16% pro-
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tein/7-8% saturated fat); B. medium carbohy-
drate diet (39% carbohydrates/29% 
protein/7-8% saturated fat); C. low carbohydrate 
and low saturated fat (26% carbohydrates/29% 
protein/7-8% saturated fat); and D. low carbohy-
drate and high saturated fat (26% carbohy-
drates/29% protein/15% saturated fats).

	 The most interesting conclusions of this study 
were as follows. 1. The number of small and very 
small LDL particles was significantly reduced in 
the low carbohydrate diets (C. and D.) even on 
higher intake versus lower saturated fat intake. 2. 
Higher saturated fat intake increased HDL and 
increased large LDLs particles (see Figure 26), 
which was clearly positive. 3. Of the low carbohy-
drate diets, the one with higher saturated fat led 

to higher LDL (as we have seen before LDL is not a 
great marker of CVD risk, but worth mention-
ing for completeness).

3.	A study by Puaschitz et al. published at the end of 
2014, which followed 2,412 Norwegian patients with 
an established coronary artery disease over almost five 
years concluded that “there was no significant associa-
tion between saturated fat intake and risk of coronary 
events”. But what was very interesting about this study 
was that the patients with the highest level of saturated 
fat intake were 20% less likely to have a history of myo-
cardial infarction, hypertension or a bypass graft on the 
coronary artery.

4.	A recent study by Yamagishi et al. published in 2015 
that reviewed six studies focused on the Japanese pop-

Figure 27

Meta-analysis of 21 prospective cohort trials

Study Year Risk ratio IV, random (95% CI)

Coronary heart disease

Shekelle et al 1981 1.11 (0.91-1.38)

McGee et al 1984 0.86 (0.67-1.12)

Kushi et al 1985 1.33 (0.95-1.87)

Posner et al 1991 0.92 (0.68-1.24)

Goldbourt et al 1993 0.86 (0.56-4.42)

Fehily et al 1994 1.57 (0.56-4.42)

Ascherio et al 1996 1.11 (0.87-1.42)

Esrey et al 1996 0.97 (0.80-1.18)

Mann et al 1997 2.77 (1.25-6.13)

Pietinen et al 1997 0.93 (0.60-1.44)

Boniface et al 2002 1.37 (1.17-1.60)

Jakobsen et al 2004 1.06 (0.66-1.60)

Oh et al 2005 0.97 (0.74-1.27)

Tucker et al 2005 1.22 (0.31-4.77)

Xu et al 2006 1.91 (0.31-11.84)

Leosdottir et al 2007 0.95 (0.74-1.21)

Coronary heart disease risk 1.07 (0.96-1.19)

Stroke

McGee et al 1984 1.04 (0.72-1.50)

Goldbrourt et al 1993 0.92 (0.56-1.51)

Gillman et al 1997 0.64 (0.49-0.84)

Iso et al 2001 1.05 (0.33-3.39)

He et al 2003 0.79 (0.52-1.19)

Iso et al 2003 0.30 (0.13-0.71)

Sauvaget et al 2004 0.58 (0.28-1.20)

Leosdottir et al 2007 1.22 (0.91-1.64)

Stroke risk 0.81 (0.62-1.05

Overall risk 1.00 (0.89, 1.11)

Source: Krauss et al. AJCN 83:1025, 2015. Presentation by Ronald M. Krauss for ConAgra Foods Science Institute. Siri-Tarino et al, 2010.
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6.	 In the second study, 8 normal men were given 
food at a caloric level required to maintain body 
weight. Two diets: 1. A low-carbohydrate diet rich 
in saturated fat (13% carbohydrates, 59% fat, of 
which 31% saturated and 5% polyunsaturated 
fats, and 29% protein); and 2 . A low carbohydrate 
diet rich in polyunsaturated fats (12% carbohy-
drates, 58% fat with 17% saturated and 15% 
polyunsaturated fat, and 30% protein). Both diets 
significantly decreased the levels of saturated fat in 
plasma blood relative to a reference starting point 
(a diet with 34% carbohydrates and 41% fat, with 
17% saturated fat). The first diet high in saturated 
fats led to a 39% decline in saturated fat in plasma 
blood and the second rich in polyunsaturated fats 
to a 47% decline. It did not matter what fat was 
eaten; lower carbohydrates ensured a decrease of 
saturated fats in the blood.

How can we explain this “strange” result in the last 
two clinical randomized trials? Because the liver con-
verts carbohydrates into saturated fats and releases 
them into the blood. These two trials show that it 
is eating an excess of carbohydrates that 
increases the level of saturated fat in the blood, 
not saturated fat.

Polyunsaturated omega-6: the big debate

The most controversial area in the field of medical 
research in blood lipids is the effect of polyunsatu-
rated omega-6 fats intake on cardiovascular risk 
markers, CVD risk, and other illnesses. As we have 
seen earlier, omega-6 consumption per capita has 
increased 89% globally and 95% in the U.S. in the 
last fifty years due the introduction of solvent extracted 
vegetable oils (soybean oil, corn oil, cottonseed oil, 
etc.) and the increased reliance on soy and corn-
based feeds for animal husbandry. Numerous health 
authorities and health organizations recommend a 
daily intake of omega-6 in the 5-10% range.

Most of the positive research we reviewed on 
omega-6 fatty acids focuses on the effect that 
omega-6 intake has on blood plasma lipids. It lowers 
total cholesterol and LDL cholesterol; but it also low-
ers HDL cholesterol. Several other trials show the 
benefits of replacing saturated fat or carbohydrates 
with omega-6 fats.

On the negative side, there are numerous research 
studies that show how omega-6, at the doses recom-
mended above, has a pro-inflammatory effect on sev-
eral key areas of our body: liver, heart, bowel, joints—in 
the form of arthritis—and the brain. Nevertheless 
omega-6 fatty acids play an important role in promoting 
and regulating the detection and resolution of the 
inflammation. Some experiments link several of the 
symptoms of metabolic syndrome to the inflammatory 
response triggered by high doses of omega-6. It is less 
certain that omega-6 is the only cause of inflammation, 
but it certainly plays a role.

ulation found that the level of intraparenchymal hemor-
rhage (brain hemorrhage which accounts for 8-13% of 
all strokes) and ischemic strokes was the lowest among 
those who consumed the highest relative level of satu-
rated fat (17-25 gr/day). The same studies were incon-
clusive in establishing a correlation between saturated 
fat intake and myocardial infarction.

5.	The link—or better the lack of a link—between dietary 
saturated fat and saturated fat in plasma blood was dem-
onstrated by two studies by Volek, Phinney and Forsythe. 
In the first study, published in 2008, 40 overweight men 
and women were randomly assigned to two diets (directly 
provided by the research center): 1. A very low carbohy-
drate diet with 12% carbohydrates, 59% fat (29% satu-
rated fat) and 28% protein; 2. A low fat diet with 56% 
carbohydrates, 24% fat (11% saturated) and 20% pro-
tein. The first diet was a lot more effective in getting 
people to lose weight. But the most interesting aspect 
was that saturated fat in plasma blood decreased 57% in 
the low-carbohydrate diet versus a 24% decline in the 
low-fat diet. Note that the dietary intake of saturated fat 
in the first diet was 3 times higher than in the low fat diet 
(36 grams versus 12 grams per day).

Figure 28
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Epidemiological studies

1.	Jakobsen et al conducted a thorough meta-
analysis of the prospective cohort studies in this 
area. They concluded that replacing 5% of satu-
rated fats with polyunsaturated fats lowered 
coronary events by 13%. However, looking at 
the male and female populations separately, the 
effect was statistically neutral and only one of 
the eleven studies showed benefits at a 95% 
confidence interval.

	 Also—and most importantly for our analysis—
they did not show the composition of polyun-
saturated fats used in each study and overall. 
Without a breakdown of omega-3 and omega-6 
it is difficult to draw conclusions on omega-6 
alone. If anything, considering that the polyun-
saturated fats measured in this meta-study 
included omega-3, the effect of the omega-6 
replacement of saturated fats might have been 
actually negative (as omega-3 has an anti-
inflammatory effect). We also do not know if the 
saturated fat—measured by surveys of the 
patients—included some transfats; if this were 
the case the analysis might indicate the opposite 
of the official conclusion: replacing saturated 
fats with polyunsaturated omega-6 fats might 
not be such a good idea. A definitive conclusion 
in therefore impossible.

2.	De Goede et al published an interesting study 
focusing on 20,069 Dutch men and women with 
data on diet and plasma blood markers collected 
between 1993 and 1997 with a 10-year average 
follow-up. In this case, omega-6 and omega-3 
were measured separately. The lowest quintile had 
mean omega-6 and omega-3 intakes as a per-
centage of total daily calories of 3.6% and 0.4% 
respectively; the highest quintile 8% and 0.7% 
respectively. The increase in omega-3 and 6 was 
at the expense of carbohydrates (47.6% in the 
lowest quintile and 42.5% in the highest).

	 In men, a higher intake of omega-6 correlated with 
lower HDL-c, no change in total cholesterol and 
statistically no effect on the ratio of TC to HDL. 
For women, a higher intake of omega-6 led to 
lower total cholesterol and lower HDL, but statisti-
cally no change in the ratio of TC to HDL. Regard-
ing CHD events, a 5% absolute increase in 
omega-6 replacing carbohydrates led to no statisti-
cally relevant effect. The authors concluded that 
increasing omega-6 from 3.6% to 8% of total 
calorie intake (a 21% increase in grams per day) 
had neither a positive nor a negative effect on car-
diac events. Unfortunately, the study did not keep 
omega-3 intake flat (a 55% increase from lowest 
quintile to highest one in grams per day). Consid-
ering the positive effects of omega-3 on CHD 
events, the neutral conclusion of this study on 
omega-6 should be taken with a grain of salt.

3.	Finally, we replicated again the analysis that Hoenselaar 
carried out a few years ago in Europe; this time assess-
ing the relationship between omega-6 consumption and 
CVD events on a country-by-country basis (see Figure 
40). This analysis—which showed no correlation 
between saturated or monounsaturated fat consumption 
and CVD levels—here tells a different story. There is a 
significant correlation between omega-6 consumption in 
Europe and CVD events. The r-square of this correlation 
is 0.53 for men and 0.55 for women. The three coun-
tries with the highest omega-6 consumption (Hungary, 
Bulgaria and Slovakia, all between 8.7% and 11.3%) 
are also the three countries with the highest level of 
CVD events: more than 60 per year per 100,000 inhab-
itants. It worth also noticing that in Hungary and Bul-
garia the source of most omega-6 intake is sunflower-
seed oil and in Slovakia it is canola oil.

Clinical studies

1.	The first relevant clinical study on omega-6 intake dates 
back to 1965. The Rose study focused on “Corn oil in the 
treatment of ischemic heart disease.” Patients were 
divided in three groups: control, olive oil and corn oil. 
Those in the last two groups replaced saturated fats like 
butter, milk and eggs with oils. Patients in the oil groups 
consumed around 60 grams of oil per day, 26-28% of 
daily calories. After two years, the cholesterol levels in the 
control group and the olive group were basically 
unchanged; for the corn oil group the cholesterol level 
had declined almost 8%. Yet it was of little benefit. The 
percentage of patients that died or had a re-infarction 
(fatal or non-fatal) was 48% in the corn oil group and 
43% in the olive oil group versus 25% for the control 
group. The sample was small, 26 people per group, but 
the results were significant.
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Figure 29

Main food sources of polyunsaturated fat: US adults
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trials, the “substituted” saturated fat was not just 
that but more likely a mix of saturated fats and 
transfats. This would make comparisons more 
favorable to omega-6.

	 In reviewing the scope of the meta-analysis, 
Ramsden and team excluded 2 of the studies 
selected by Mozaffarian and added 2 more: the 
Rose study and the Sidney Diet Heart study. They 
separated the 5 studies that used a mix of 
omega-6 and omega-3 from the 3 that used only 
omega-6. They also identified which oils were 
used in each study: mostly soybean oil in the first 
group and corn and safflower in the second. Their 
conclusion was that omega-6 alone from corn and 
safflower oil replacing carbohydrates or saturated 
fat increased the risk of CVD or cardiac event by 
13% and the combined effect of omega-3 and 
omega-6 decreased it by 22%. This was not the 
case for soybean oil. Looking at all-cause mortal-
ity, the same percentages were a 16% increase 
and an 8% decrease. These results albeit they 
were statistically not significant cast a shadow of 
doubt on the perceived benefits of omega-6.

5.	A major analysis in 2013 of the Sidney Diet Heart 
study mentioned above—which involved 458 men 
who had suffered a myocardial infraction in 
1966—showed a significant negative effect when 
increasing the intake of omega-6 linoleic acid. The 
experimental group of this randomized control trial 
involving 221 men increased intake of omega-6 to 

2.	Three years later, a team of doctors in London ran a similar 
experiment with a control group of 194 men eating a nor-
mal diet and an “oil group” of 199 men eating less satu-
rated fat and 85 grams of soybean daily, which represented 
over 30% of daily calories. Again, cholesterol levels fell in 
the oil group by a substantial 22% in the first six months. In 
this case, the difference in the level of re-infarction between 
these two groups was not significant.

3.	More recently, in 2009, Mozaffarian et al reviewed eight 
clinical trials that had been published between 1968 and 
1992 in a very well presented meta-analysis. The team’s 
conclusion was that replacing 5% of saturated fats with 
polyunsaturated fats reduced the risk of CVD by 19%. It 
is worth noticing, though, that six out of the eight studies 
are inconclusive from a statistical point of view—at a 
95% confidence interval. The pooling of these studies—
common practice in meta-analysis—moves the needle in 
favor of polyunsaturated. Also, it is worth noting that the 
two separate studies mentioned above were not included 
in this meta-analysis.

4.	Several academics raised issues with the conclusions of 
the prior meta-analysis. The most authoritative and detailed 
came from Ramsden et al in 2010. Ramsden brought up 
several compelling issues with the meta-analysis we just 
reviewed based on thorough research on how these stud-
ies were conducted and investigating what the patients 
actually ate. A couple of points bear highlighting: 1. At least 
four of the studies considered used a mix of Omega-3 and 
Omega-6 to replace carbohydrates or saturated fats. 2. In 
several situations, because of the period of most of these 

Figure 30
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into useful EPA and DHA. Excess metabolization of 
omega-6 leads to excess production of arachidonic acid 
which is a pro-inflammatory fatty acid. So should we not 
just focus on increasing omega-3 and lower the target 
for omega-6?

•• The human race has never been exposed to these 
levels of omega-6 intake, so genetically we are prob-
ably not well equipped to handle them. The current 
strategy of 10% of energy from omega-6 is not with-
out risk.

•• There is research linking “excess omega-6 consump-
tion” to the epidemic of obesity and metabolic syn-
drome. Massiera et al. published an interesting report in 
2010 showing that rats fed excess omega-6 (18% of 
energy) became fatter than controls at 5-6% omega-6 
consumption. Po-Shiuan et al. in 2009 showed that 
insulin resistance, leptin resistance, fatty liver and high 
blood pressure are all prompted by excessive inflamma-
tory signaling triggered by high doses of omega-6 in 
rats. Experiments linking obesity and omega-6 intake 
on humans have been limited for ethical reasons.

•• A recent meta-analysis by Farvid et al., published in 
August 2014 which reviewed 14 cohort studies, con-
cluded that dietary linoleic acid (an omega-6 fatty acid) 
intake reduces by 15% the risk of CHD events. How-
ever, only 3 out of the 14 studies showed that there 
was a statistically significant reduction in risk, the 
other 11 were inconclusive. Also one of the 3 men-
tioned above compared levels of omega-6 (in the form 
of linoleic acid) consumption of between 1.1% (low-
est) and 2.6% (highest) of total energy. The straight 
average of all the 14 studies showed a range of 
omega-6 consumption between 2.7% and 5.6% of 
total calorie intake. The top average level is clearly well 
below the 10% recommended by some organizations.

•• In addition, there is plenty of literature on the dangers 
that solvent extracted oils pose to our health. The 
books of Nina Tetcholz and the Jaminets have a full 
chapter on them. The focus is mostly on the lack of 
stability of these oils as they are subject to lipid per-
oxidation. This is a process which involves the forma-
tion and propagation of lipid radicals and leads to the 
destruction of membrane lipids and at the same time 
the production of a variety of breakdown products 
such as alcohols, ketons, alkanes aldeheydes and 
ethers. Some of these by-products could be 
extremely toxic if taken in high doses.

•• Some European countries have imposed a rule that 
requires frying oils to be discarded once polar com-
pounds—basically free radicals—represent more than 
25% of the frying oil. In experiments run by the USDA 
in 1997 using frying oils for 8 hours a day and at tem-
peratures of 190 and 204 C, different cooking oil 
deteriorated at different rates. At 204 C, cottonseed 
oil reached the 25% TPM (total polar material) limit 
only in 2 days; for soybean, corn and canola oils, the 
limit was reached after 3, 4 and 5 days respectively. 
Beef tallow reached the limit after 13 days. The higher 

15% of total energy using safflower oil and saf-
flower margarine and reducing saturated fat intake 
to less than 9.3%. The control group of 237 men 
had an average omega-6 intake of 8% and satu-
rated fat of 14%. What happened over the follow-
ing 39 months? The experimental group—that 
with a high intake of omega-6—showed a higher 
number of all-cause deaths—18% versus 12% 
for the control group—and a higher number of 
deaths from cardiovascular disease—17% versus 
11% for the control group.

	 These results were statistically relevant and showed a 
29% higher risk of dying of any cause and a 35% 
higher risk of dying of cardiovascular disease for 
those with an average omega-6 intake of 15%. Note 
that the total cholesterol (TC) of the experimental 
group was 8% lower than that of the control group 
and had declined by 13% since the beginning of the 
study. This further confirms that omega-6 indeed 
lowers TC; but this does not necessarily mean it low-
ers CVD risk as well.

What is the right level?

It is difficult to determine the right level of omega-6 
intake. But logic might help. As we have seen before, 
the 5-10% recommended level for omega-6s was 
more the result of a decision to lower saturated fat. 
Since 1961 per-capita consumption of carbohydrates 
in the U.S. has risen 18% and that of solvent 
extracted vegetable oils by 169%. If you share our 
view that saturated fats are at worst neutral for our 
well-being—and more likely, a good source of 
energy—than there is no reason to maintain the 10% 
target in omega-6.

•• Another way to assess the “right” level of 
omega-6 intake is to focus on what the ideal 
ratio between omega-6 and omega-3 intake 
should be. If we look at our “recent” past—
from 100 years ago back to 20,000 years 
ago—it is very clear that the intake of omega-6 
was a lot lower than it is now. The ratio of 
omega-6 to omega-3 is now 7 to 1 globally; it 
was probably 3-4 to 1 before vegetable oils 
became so popular. If we take 1961 consump-
tion data in our model and zero vegetable oil 
consumption and adjust for a lower—turn of 
the twentieth century— consumption of maize 
and wheat which are both high in omega-6, 
we get a 4 to 1 ratio. So the efforts to justify a 
much higher ratio in our view get little support 
from either medical research or from looking at 
our evolution.

•• It also well known that omega-3 and omega-6 
are metabolized by the same enzyme; excess 
omega-6 leads our bodies to prefer oxidizing 
omega-6 ahead of other fats. This crowds out 
the ability of our bodies to transform omega-3 
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the content of saturated and monounsaturated fats, 
the longer it took for the frying oil to get to the 25% 
TPM limit.

•• Companies in the vegetable oil business appear to be 
feeling some change in consumer perception, while 
the noise on the effects of high omega-6 intake is 
gathering some momentum. Recently, the DailyMail 
in the U.K. published the results of a test on several 
frying ingredients (olive, corn, sunflower, and canola 
oils, plus butter, goose fat and lard). In the samples 
taken from several restaurants, corn and sunflower 
oil showed aldehydes at 20 times the maximum lev-
els recommended by the WHO. Olive oil, canola oil, 
butter, lard and goose fat were better.

Food companies that manufacture products requiring a fry-
ing process, would love to be able to use more stable fats—
with less volatile by-products— and fats that can be re-used 
multiple times. Two of the largest players in solvent-extracted 
vegetable oils have for years been developing and expanding 
the market for an oleic version of soybean oil. There are 
already “oleic” versions of canola, sunflower, soybean and saf-
flower oils. All are obtained by genetically modifying the seeds, 
and aim at increasing the monounsaturated component and 
decreasing the omega-6 component of the oil.

This allows manufactures to produce a solvent-extracted 
oil more similar to olive oil in its fat structure and which is 
therefore more stable. For example, the oleic version of sun-
flower oil has 86% in monounsaturated, 4% in omega-6; in 
the original version the same percentages are 30% and 
59%. Note however that these are still “special” oils, and 
therefore much more expensive. Production is gradually 
ramping up and we believe that the general substitution of 
the omega-6 rich version is on its way.

The recently announced full ban on transfats in the 
U.S. has renewed the interest in these new oleic ver-
sions. As we mentioned before, transfats in the food 
industry are most likely to be replaced by saturated 
fats—palm oil for example—which are very stable or 
modified versions of these oleic oils created by inter-
esterification. High oleic solvent-extracted oils have 
oxidative stability indexes (the time required for the oil 
to loose its properties when cooking at a specific tem-
perature) of 15-25 hours—normal soybean oil goes 
up to 6-8 hours—allowing for multiple re-uses of the 
same oil. In comparison, palm oil has on oxidative sta-
bility index of 20-30 hours.

Red meat: the medical research view

We focused this chapter on the medical research 
on the five main types of fat. We feel red meat also 
deserves the proper hearing based on sound medical 
research. Red meat is a controversial food that has 
traditionally been associated with heart disease due to 
its relatively high content of saturated fat. In the case 
of ground beef—75% lean for example— saturated 
counts for 47% of total fats, but then only 10% of the 
total weight. Red meat has also been linked to 
colorectal cancer and to a higher mortality rate. We 
discussed saturated fat as a factor in CVD risk, but 
what about meat? Red meat is a nutrient-dense food 
that contains proteins, significant amounts of impor-
tant minerals (like iron, magnesium and zinc) and key 
vitamins (like B12).

As we mentioned previously, humans have been 
eating red meat throughout evolution and have 
digestive systems that are well equipped to handle 
it. Some traditional societies like the Masai depend 
almost exclusively on meat and other products of 
animal origin (mostly milk).
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However, due to the “evolution” of cattle raising 
techniques and the processing of the end-prod-
ucts, the meat consumed by most modern urban 
societies is vastly different from the meat con-
sumed by traditional populations and by our ances-
tors. Therefore, it is important to distinguish 
between different types of red meat:

•• Conventional Red Meat: relatively unprocessed 
but the livestock are factory farmed. Tradition-
ally grain-fed.

•• Processed Meat: Products usually from con-
ventionally raised cows which then go through 
processing methods, for example frankfurters 
and bacon.

•• Grass-Fed, Organic Meat: This meat comes 
from animals that have been born and raised 
on certified organic pastures (free of persistent 
pesticides or chemical fertilizers), never receive 
antibiotics or growth-promoting hormones and 
are fed only certified organic grasses.

Dietary guidelines around the world recommend 
limiting consumption of red meat and/or replacing 
it with white meat or fish. The main concern is that 
some red meats are high in saturated fat, which 
raises total cholesterol and LDL blood cholesterol, 
which in turn has been widely considered to 
increase the risk of heart disease. We have already 
discussed the subject of saturated fat and heart 
disease extensively.

Red meat has also been associated with a greater 
risk of colorectal cancer. Two cohort studies con-
ducted in the 1990’s (Willet et al and Giovannucci et 
al) found a higher risk of colon cancer among those 
who eat red meat. However such studies pool 
together processed and unprocessed red meat. On 
the other hand, two other meta studies, one that 
looked at data from 35 studies (Alexander and 
Cushing) and the other from 25 studies (Alexander, 
Weed, Cushing and Lowe), found that the effect of 
unprocessed red meat was very weak for men and 
nonexistent for women.

The men that consumed higher levels of red meat 
had a 21% higher risk than those who eat little meat; 
for women just a 1% higher risk. In addition, the 
authors concluded that the available epidemiologic 
data were not sufficient to support an independent 
and unequivocally positive association between red 
meat intake and CRC due to heterogeneity across 
studies, inconsistent patterns of associations across 
the subgroup analyses, and the likely influence of 
confounding by other dietary and lifestyle factors.

Other studies show that it may not be the meat itself 
that is contributing to the increased risk of cancer, but 
harmful compounds that form when the meat is cooked 
(Cross, Sinha in 2002). When meat is cooked at high 
temperatures, it can form compounds such as Hetero-
cyclic Amines (HAs), Polycyclic Aromatic Hydrocar-
bons (PAHs) and Advanced Glycation End-Products 
(AGEs). This doesn’t just apply to meat; other foods 
can also form harmful compounds when heated exces-
sively. Gentler cooking methods, like stewing and 

steaming instead of grilling and frying, can help avoid the issue.
In a more recent study conducted by Harvard School of 

Public Health researchers in 2012 found that red meat 
consumption was associated with an increased risk of total 
mortality (Pan, Sun, Bernstein et al). They found that a 
single serving of unprocessed red meat daily is associated 
with a 13% increased risk of death from all causes, while a 
single serving of processed red meat increased total mor-
tality by 20%. Four servings of red meat daily raise the risk 
of mortality to 70%.

An earlier epidemiological study of over half a million peo-
ple found similar results (Sinha, Cross, et al in 2009). Critics 
of these studies claim that while they can prove correlation 
that does not prove causation and that they lack controls of 
confounding variables (smoking, exercising, body mass 
index, with a bias of meat eaters in general having a “less 
healthy” profile than non-meat eaters).

It is hard to dismiss the nutritional value of red meat. In 
addition to 20 grams of protein, a 100 gram portion of raw 
ground beef (10% fat) contains vitamin B3 (25% of the rec-
ommended dietary allowance or RDA), vitamin B12 (37% of 
the RDA), vitamin B6 (18% of the RDA), iron (12% of the 
RDA), zinc (32% of the RDA) and selenium (24% of the 
RDA), as well as other vitamins and minerals in smaller 
amounts. Red meat is also rich in nutrients like Creatine and 
Carnosine, which are important for muscle and brain func-
tion. Grass-fed beef is even more nutritious than grain-fed, 
containing Omega-3s, and more A and E vitamins. Several 
studies shows that grass-fed beef contains between 2 and 
5 times the level of omega-3 relative to grain-fed beef and a 
more favorable ratio of omega-6 to omega-3—2-3 for 
grass-fed beef versus 4 for grain-fed beef.

As with many other foods and nutrients there is a great 
deal of consumer confusion and contradictory recommenda-
tions, as scientific studies find it challenging to isolate the 
impact of consumption from lifestyle factors and substitution 
for other foods. In addition, given the current industrial treat-
ment of meat products, it is also difficult to separate the 
impact of red meat itself from the cattle raising/feeding 
practices and additives put into the final product. The prob-
ability of suffering potential adverse effects can probably be 
lessened by following safe cooking practices and trying, to 
the extent possible, to avoid industrially raised and overly 
processed meat.
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General nutrition

In term of macro nutrients, 45% of the doctors 
surveyed said that their perception of protein has 
improved, versus only 5% saying it has worsened; 
29% of the doctors said that their perception of fat 
has improved versus only 7% saying it has wors-
ened; and 15% only said that their perception of 
carbohydrates has improved versus 26% saying it 
has worsened.

Answering what makes you fat if eaten in large 
quantities, the doctors correctly pointed to sugar and 
carbohydrates (32% and 26%); fat and saturated fats 
are not as bad (23% and 16%) and protein collected 
only 2% of the responses.

However, the doctors believed that the best diet for 
weight loss is a low calorie one (65%), followed by 
low carbohydrate (36%) and low fat (7%). Among 
nutritionists, 42% prefer the low carbohydrate diet, 
against 30% for the general practice group.

Fat and saturated fat

Among the doctors we surveyed, 69% believed that 
the right percentage of fat in the diet should be in the 
20-35% range; 19% said that it should be in the 
10-20% range and 13% that it should be above 35%.

For 92% of the doctors excess fat consumption 
could lead to cardiovascular issues, followed by 87% 
suggesting obesity as a consequence, 74% type 2 dia-
betes and 64% high blood pressure. These figures 
were broadly the same for general practice doctors as 
well as nutritionists.

The voice of 
medical professionals
As with our report “Sugar: Consumption at the crossroads” we decided to survey 
a group of doctors to see how much their views were aligned with most recent 
medical research and the recommendations of health authorities. We surveyed 
151 doctors; 44% based in North America, 33% in Europe and 23% in Asia. In 
terms of specialization, 33% are general practitioners, 50% specialized in nutrition 
and 17% in lipidology and obesity. Collectively this group of doctors sees 37,000 
patients a month, a relevant sample.

In general, most doctors’ views in the area of nutrition are 
closer to the recommendations of the health authorities. 
They understand the role of the three main macronutrients, 
but they are often unaware of the most recent research on 
the topic. The negative perception of saturated fats is still 
prevalent among many doctors and beef, pork and butter 
are widely considered a source of “bad” fats. Here are the 
most interesting findings:
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The large majority—78% of all doctors—felt that 
omega-3 fats were beneficial; for omega-6 the same 
percentage was 41% and for saturated fats just 9%.

Among fats, more than 80% of the doctors believed 
that saturated fats and transfats are linked to obesity 
and more than 89% stated that both are linked to car-
diovascular issues.

54% think that eating cholesterol rich foods raises 
blood cholesterol and again 54% believe that eating 
cholesterol-rich food is not good for our heart; 39% 
feel that this is not the case. Nutritionists score slightly 
better, with only 40% believing that dietary cholesterol 
raises blood cholesterol, versus 68% for the general 
practice sample. This is a clear example of the level of 
misinformation that exists among doctors.

Food and ingredients

We asked the doctors to identify among “fat” 
foods which ones contain good fats and which 
ones contain bad fats. Beef, pork and butter topped 
the list of the foods containing “bad” fats, as sug-
gested by 80% of the doctors (see Figure 42 to 
Figure 44). Shockingly to us, butter was consid-
ered worse than margarine; 83% of the doctors 
thought butter was a “bad” fat versus 73% for mar-
garine. Among the “good” fats, fish and nuts col-
lected more than 90% of the votes, followed by 
vegetable oils with 81% and chicken with 67% of 
the votes. Eggs and milk were in a neutral territory.

Let us go a little deeper into vegetable oils, which 66% 
of the doctors surveyed believed are beneficial to our 
health. Olive oil was considered the healthiest by far, with 
64% of the doctors ranking it as the best. Olive oil was 
followed by canola oil (22% of the doctors selecting it as 
the best and 33% as second best), and sunflower oil (7% 
selected it as the best and 19% as second best).

At the other end we find palm oil and coconut oil, 
which 40% of the doctors placed in “least healthy” 
group, followed by soybean oil with 11%. Surprisingly, 
even in Asia where palm oil and coconut oil are more 
commonly used, local doctors’ perceptions of these two 
oils does not change.

Figure 33

Changes in attitude towards fats
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Figure 34

Diet suited to losing more weight
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The failure of the low fat diet promoted in the 1960s to 
control obesity and the transfats issue have led some peo-
ple rethink their views on fat and saturated fats. How big a 
change? We conducted a proprietary survey of consumers’ 
perceptions on fat as well as their purchasing intentions to 
see if a new trend is emerging in the consumption of fat. 
We focused on 2,846 individuals (51% male) in six coun-
tries: the U.S., U.K., China, India, Japan, and  Indonesia 
(the survey was run by Luc. id Consumer Data).

In general, consumers’ views are similar to those of the 
doctors and clearly influenced by the recommendations of 
health authorities. The negative perception of saturated fats 
is still prevalent among the public, but they have a much bet-
ter perception of milk and eggs and a much worse view of 
margarine. But this is changing quickly. As we will see later 
on, sales of whole milk in the U.S. for the first half of 2015 
were up 11% in volume terms, and skim milk down 14%. 
Butter and eggs showed similar trends. Here are the most 
interesting findings from our customer survey:

Macronutrients

In term of macro nutrients, 90% of consumers 
believe that protein is good for their health and 
60% are more likely to increase protein intake. 
Regarding fat, 29% think that it is good for their 
health, but only 15% are likely to increase its con-
sumption. Surprisingly, 60% think that carbohy-
drates are healthy and 32% are likely to consume 
more; only 23% though think that sugar is healthy.

Answering what causes you to gain weight, con-
sumers pointed basically equally to saturated fat 
(29%), sugar (26%) and fat (24%). Carbohydrates 
are “blamed” by only 18% of those surveyed. Here 
doctors are clearly better informed. Protein collects 
only 4% of the responses.

Consumers believe that the best diet for weight 
loss is a low calorie one (53%), followed by a low-
fat diet (24%) and low carbohydrate diet (16%). 
Geographically, Asia is the big outlier with 42% of 
people interviewed considering the low-fat diet the 
“right” one, 31% pointing to the low-calorie one 
and only 20% to the low-carbohydrate one.

Fat and cholesterol

Those who felt fat was a healthy nutrient high-
lighted it a good source of energy and a key part of 
a balanced diet. Those who were negative about it 
pointed to the fact that is caused weight gain as the 
main reason to limit or reduce consumption.

Among consumers, 66% believe that eating 
foods rich in cholesterol negatively affects our 
hearts and 78% felt that eating cholesterol-rich 
foods raises blood cholesterol. This is not surpris-
ing given that most health authorities have misin-
formed the public on this topic for over fifty years. 
Plenty of “not-very-healthy” foods still carry the 
“No- Cholesterol” heart symbol on their package.

Consumers’ behavior 
and perceptions
In the previous sections, we touched indirectly on consumer behavior. 
We saw how saturated fat consumption in the developed world has declined 
steadily as a percentage of total calories since the 1960s, replaced mainly 
by carbohydrates and vegetable oils rich in omega-6. What has driven this 
change? What do people think now, fifty years later?

Figure 35

Perceived effects of cholesterol intake on heart
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Figure 39

Perception of component fats
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Figure 40

Perception of component fats
Milk
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Food and ingredients

We asked consumers to identify which “fat-rich” 
foods contain more “good” fats and which ones con-
tain more “bad” fats. Among the “good” fats, fish 
ranked the highest, with 84% of the consumers inter-
viewed saying that it contains “good” fats and only 7% 
saying that it contains “bad” fats. Nuts were the next 
“best”, with 76% of consumers placing them among 
“good” fats and only 12% among “bad” fats.

On the dairy front, not surprisingly 72% of con-
sumers believed yogurt contains more “good” fats 
and only 13% suggested the opposite. But over 
60% of consumers said that they will purchase 
more low-fat yogurt compared to 22% in favor of 
the full-fat version. On milk consumers are more 
positive than doctors: 62% believe it contains 
more “good“ fats and 22% more “bad” fats. On 
whole versus skim milk, 39% of consumers sug-
gested they will buy more whole milk and 49% 
more skim milk.

On cheese, 38% believed it contains more 
“good” fats versus 47% in the more “bad” fats 
camp. Finally on butter, 27% believed it contains 
more “good“ fats and 59% more “bad” fats. This is 
slightly better than margarine where the split is 
22% “good” fats and 60% “bad” fats.

Regarding meat, chicken is a clear winner, with 
63% of consumers suggesting it contains more 
“good” fats and 22% pointing to more “bad” fats. 
Beef counted 35% of consumers in the “good” 
camp and 47% in the “bad” camp. Pork was close, 
as 31% of those surveyed felt it has more “good” 
fats, versus 51% suggesting the opposite. Eggs 
scored pretty well against a negative opinion on 
cholesterol: 65% thought they contain more “good” 
fats and 18% believe the opposite.

On vegetable oils, 50% of consumers thought 
they contain more “good” fats and 34% thought  
they contain more “bad” fats. Doctors have a 
slightly better opinion. But different oils score dif-
ferently and we see also geographical factors influ-
encing consumers’ views.

Olive oil is considered the healthiest oil by far, by 
76% of consumers. Olive oil is followed by sun-
flower oil (65%), coconut oil (60%), and soybean 
oil (56%). Canola oil and palm oil both have less 
than 50% of consumers considering them healthy 
choices: 44% for canola and 40% for palm oil. This 
varies a lot across regions: for example in India 
70% of consumers consider soybean oil healthy, 
versus 54% in the U.S.

Figure 41

Perception of component fats
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This contrasts with a community of health organizations—
global and national—which shows no shadow of a doubt 
when recommending what type of fats or carbohydrates we 
should take and in what quantities. See below the list of 
recommendations from WHO, USDA, AHA, EFSA, and 
many more organizations. Particularly noteworthy in this con-
text is the parallel that the AHA draws between transfats and 
saturated fats, the bad guys. Based on what we have seen, 
does this make sense?

Such a level of certainty and high conviction is not 
matched by the medical research on this topic and one 
would expect recommendations to be sprinkled with pru-
dence and several caveats (e.g., based on most recent 
research; other research points to… etc.).

We look initially at two hypotheses that might explain 
such high levels of conviction, and then consider a third—
and in our view more likely—hypothesis at the end:
1.	Health authorities know a lot more than the medical 

research community.
2.	Health authorities have always been right in the area 

of nutrition (so we should simply follow their advice).
On the first point we defer to a detailed paper by Rob-

ert Hoenselaar published in 2011, which focused on one 
hot topic: the mismatch between saturated fat recom-
mendations by health authorities and medical research on 
the topic. He uncovers systematically how health authori-
ties cited the papers that supported their previous stance 
and ignored those that did not. This is termed selective 
bias, and entails a great deal of risk when applied to med-
icine and nutrition.

Here are further examples. The USDA/USD-
HHS draft report published in 2015, recommends 
saturated fat consumption below 10% and sug-
gests that saturated fat should be replaced with 
unsaturated fat, particularly polyunsaturated fatty 
acids. On a positive note, the draft paper proposed 
to drop the recommendation to limit daily choles-
terol consumption to less than 300 mg and to lift 
the existing recommendation on total fat content 
(20-35%). This is important, as lifting the upper 
limit on fat will allow manufacturers to develop 
products with higher fat content and less sugar or 
refined carbohydrates (any product with more than 
35% fat cannot use the word “healthy” on the label, 
even if the fat comes all from nuts or some other 
acknowledged healthy source).

The report quotes 220 papers as the basis for 
the recommendations. There are 18 papers quoted 
that refer to saturated fat and CVD risks: nine 
focus on the effects of the Mediterranean diet, five 
on the effects of vegetarian diets, and only four on 
general research on the topic. Research by Krauss, 
Volek and others is not even mentioned and obvi-
ously not taken into account.

The EFSA (European Food Safety Authority) scores 
a little better. Its latest report dates back to 2010, so 
obviously the most recent research has not been con-
sidered. Its recommendation on saturated fat is largely 
consistent with the recommendation of the health 
authorities of its member countries and suggests an 
intake of less than 10%. The research quoted to sup-
port this conclusion in the text is mostly epidemiological.

Regulators and 
healthcare costs
As we have seen, nutritional science is not a simple area. The separation of 
nutritional and medical science and the difficulty of conducting randomized 
trials with large groups of people for long periods of time makes conclusions 
far from definitive. The relative risks or benefits of one option versus the 
other—say saturated fats versus omega-6— is measured in a few 
percentages and not multiples.
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What is interesting is the recommendation that the 
adequate omega-6 intake should be 4% of total energy, 
but does not set an upper limit. This is the result of a 
compromise: DACH-2008 (Germany, Austria, Switzer-
land) sets it at 7-10% for both omegas; The Nordic 
Nutrition Recommendations-2004 suggests 4-9% 
omega-6; UK COMA-1991, 6%; France’s AFSSA-
2001, 4%, the Netherlands GR-2001, 2%.

So the spread is 2% to 9%, which indicates a 
great deal of uncertainty on what the target should 
be. Are they accessing different research from the 
USDA/USDHHS board? Also, it is interesting to 
see that the highest omega-6 recommendation in 
the Nordic Countries of 4-9% has a caveat along-
side it “Higher levels of omega are not recom-
mended because of potentially harmful effects of 
very high intakes.”

Finally, it is worth reviewing the dates of the con-
tribution recommendation from the member coun-
tries: from 1991 to 2008. This highlights another 
problem: in a field in which research—particularly 
clinical randomized trials—is progressing rapidly, the 
public health bodies should meet more often and 
review their recommendations with higher frequency. 
Caveats should be acceptable and make the public 
understand that this is not a precise science.

Let us focus briefly on the second hypothesis: 
“recommendations by health authorities should be 
accepted at face value because they have been 
always right.”

We have already covered the mistakes made by 
the health authorities in the 1960s and 1970s. Sat-
urated fat was blamed for the “epidemic” of heart 
attacks in the U.S. and the general public was per-
suaded to reduce saturated fat and get more carbo-
hydrates—up 18% per capita since 1961—and 
more omega-6 rich vegetable oils—up 169% per 
capita. In the meantime, saturated fat consumption 
went down 17% for men and 2% for women.2

The results of these recommendations are a pop-
ulation in which obesity has risen from 12% to 34% 
and metabolic syndrome has risen gradually to affect 
35% of the U.S. adult population. Leaving aside the 
number of lost lives, the current cost to the system 
from obesity and metabolic syndrome in the U.S. is 
now estimated at over US$150 billion a year in med-
ical costs alone, a costly mistake.

Here is our final hypothesis on why health 
authorities have remained so certain of their posi-
tion and unwilling to change their view on saturated 
fats, omega-6 or carbohydrates:
3. Health authorities advance very slowly and are 

afraid to change the market’s status quo (not a 
wise medical posture).

2	 Based on FAOSTAT data

We have known since the 1960-70s that dietary cho-
lesterol has no influence on blood cholesterol. Yet it took 
more than fifty years for the USDA/USDHHS to lift rec-
ommended upper limits of fat consumption. It took close 
to 20 years in the U.S.—that was quick—to ban trans-
fats. So we should not look at public health authorities as 
leading indicators of potential health hazards, but rather 
as lagging behind.

Bureaucracy tends to move slowly, but when the health 
risks tied to “incorrect” information are so high, one would 
hope for swift action and the courage to reverse past mis-
takes. There was no fundamental reason to move from 
butter to solvent extracted vegetable oils. If we assume that 
research was the main reason—as it was claimed at that 
time—the health authorities now have enough information 
to change their recommendations, or if still in doubt issue 
no recommendations.

Figure 42

Regulators versus medical research

Nutrient
Regulators' View / 
Recommendations Medical Research View

Fat  
Saturated Fat  
Monounsaturated Fat  
Omega-3  
Omega-6  
Trans-Fats  
Cholesterol  
Carbohydrates  
Proteins  

	Recommended intake/
viewed positively

	Neutral view 	Recommended to limit/
viewed negatively

Highlighted are nutrients where there is a difference between regulators recommendation and medical research view 

Source: Credit Suisse, Dietary guidelines for Americans. http://www.health.gov/dietaryguidelines and other 

regulators around the world (see regulation section) 
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The fat trade
Which are the countries that dominate the ‘fat trade’? Depends on 
the product. As we can see in the following tables, most countries’ 
production closely matches demand. This is pretty logical as 
transport represents a significant part of the cost of most of the 
products we eat to get our fat calories. This is common to most 
agricultural products where the value added in the production 
process is limited. Vegetable oils are obviously the easiest to move 
around, as they do not require refrigeration and can be transported 
in bulk. Processed meat like hams or salami is next. Butter, cheese 
and to a certain extent milk are easy to handle but in some cases 
need refrigeration if not treated (e.g. by UHT). Fish and meat are 
more complicated and require specialized transport. Eggs, well not 
so easy...
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In terms of meat, the largest exporters of beef3 are 
India, Brazil, Australia and the U.S. These are the 
only countries with over 1,000MT in exports. 
Together represent over 70% of beef exports. The 
largest producer of beef is the U.S., although most 
of the beef is grain fed, which is not ideal, as we will 
see later, due to the imbalance between omega-6 
and omega-3 fats. Most of the grass-fed beef is 
produced in Australia, Brazil and Argentina. As we 
will see later, grass-fed beef contains on average a 
ratio of omega-6 to omega-3 fats of 3 to 1, while for 
grain-fed beef the same ratio is on average 6 to 1 
The main reason behind this is that grass—fresh 
green grass—is extremely rich in omega-3s, while 
grains—particularly corn—are rich in omega-6s.

For pork3, Europe, the U.S. and Canada account 
for over 80% of exports, but China accounts for 
over 50% of global production and consumption. 
Production in China is more than double that of the 
European Union. For poultry, Brazil, the U.S. and 
Europe account for 75% of total exports, but China 
again tops domestic production and consumption. 
Chicken3 production has gone through a major 
transformation over the past 50 years. It now takes 
only 35-40 days to get a broiler chicken in special 
feeding pens to get to a weight of 2kg, compared 
to 68 days in the 1960s. The difference between 
“caged” and free range chicken is not just the time 
to slaughter (35 days versus 80 days). The fat 
composition is also different: the meat of free 
range (not caged) chicken has higher levels of sat-
urated, monounsaturated and omega-3 fats and 
much  less omega-6s.

3	 For a detailed industry review of the meat industry, please refer 
to our report”Latam Food: What about a Protein Diet?” pub-
lished in July 2015 by Viccenzo Paternostro.

Figure 43

Main beef exporters by country
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Figure 44

Main pork exporters by country
Thousands of metric tons
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Figure 45

Main poultry exporters by country
Thousands of metric tons
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Eggs tend to be mostly domestically produced 
and consumed. The largest producer of eggs is 
clearly China (490 billion eggs a year), followed by 
the U.S., India and Mexico. Here, too, there is a 
significant difference between cage-free eggs and 
pen-fed eggs. Cage-free eggs show omega-6 
accounting for 16% of total fat and omega-3 for 
1.2%; for pen-fed eggs, the same percentages are 
18% and 0.7%. The focus on the level of omega-3 
and omega-6 in eggs has led to a new egg “product” 
with a much higher omega-3 content made by feed-
ing the chicken fish oil or flaxseed, although the 
resulting eggs have been criticized as having a 
“fishy” taste.

Fish capture has been quite stable over the past 
10 years, declining slightly from 96 million metric 
tons in 2000 to 93 million metric tons in 2010, a 3% 
decline. But aquaculture has grown steadily from 
35.5 million metric tons a year to 53 million tons a 
year in the same period, a 49% increase—36% of 
the fish, crustaceans and mollusks we consume now 
are farmed. More than 80% of the world aquacul-
ture production is located in Asia, and China alone 
accounts for over 60% of world production, followed 
by Indonesia at 8% and India at 6%.

On the dairy front, New Zealand alone accounts 
for 66% of dry powder whole milk and EEUU and 
New Zealand together account for 78% of liquid 
milk exports. Note, though, that powder exports 
account for 83% of all milk exports. Europe con-

Figure 46

Main fluid milk exporters by country
Thousands of metric tons
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Figure 47

Main dry milk exporters by country
Thousands of metric tons
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Figure 48

Butter exporters by country
Thousands of metric tons
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trols 30% share of all milk production (50% more 
than the U.S.), the bulk of which—almost 75%—
contributes to Europe’s unmatched leadership in 
cheese and yogurt production. New Zealand and 
Europe (mostly Ireland) account for 83% of all but-
ter exports, and four countries alone—India, Ire-
land, New Zealand and the U.S.—are responsible 
for 70% of the world’s butter/ghee production.

As is the case with beef, the fat profile of milk 
and other dairy products depends on what the cows 
eat. Milk from grass-fed cows contains between 
2.5 and 5 times the levels of omega-3 of the milk 
of grain-fed cows and presents a better omega-6 
to omega-3 ratio: 1.5-2 for grass-fed cows versus 
4-13 for grain-fed cows. Grass-fed milk also con-
tains 1.5 to 2.5 times higher levels of conjugated 
linoleic acid (CLA), which helps reduce insulin sen-
sitivity. In a few studies, CLA has also been shown 
to increase HDL with no impact on LDL and reduce 
inflammation markers. Not surprisingly, in the U.S. 
organic grass-fed milk sells at a 150% plus pre-
mium to “normal” milk ($3.99 versus $1.39 per 
quarter of a gallon).

Vegetable oils deserve a more detailed analy-
sis. For the purposes of this report, we have 
divided them into two groups: 1. Natural pro-
cessed oils (olive, palm, palm kernel, coconut and 
groundnut oil) where the oil is obtained by press-
ing the fruit or heating/boiling it, and 2. Solvent-
extracted seed oils (soybean, canola, sunflower 

and cottonseed). This division almost replicates satu-
rated versus unsaturated fats, with the exception of olive 
oil, which is mostly monounsaturated.

Natural oil consumption has been growing at 1.3% a 
year over the last 50 years; solvent-extracted oils at 2.3% 
a year. Natural oils represent 35% of all vegetable oil con-
sumption; these oils have a high level of saturated fats 
(66% of total fat at current global consumption levels) 
and low omega-6 (11%). The balance—65%—is made 
up by solvent-extracted oils, which are low in saturated 
fats (14% of total fat) and high in omega-6 (44%). Palm 
oil dominates in the first group, soybean oil in the second. 
Together they account for over 60% of global demand.

Country or regional dominance in these oils varies sub-
stantially: Europe dominates in olive oil exports, Ukraine 
and Russia in rapeseed oil, Philippines and Indonesia in 
coconut oil, Malaysia and Indonesia in palm and palm ker-
nel oil, Argentina, Brazil, the U.S. and Europe in soybean 
oil, and Canada in rapeseed (canola) oil.

Soybean oil versus palm oil

Soybean oil has a higher cost of production than palm oil, 
but the supply of raw materials—soybeans—can be man-
aged quite effectively. Argentina, for example, produces two 
crops a year, and production can be tailored to the expected 
demand: crops can be planted and then collected just a few 
months later. The raw material of palm oil takes much longer 
to develop: a palm tree does not produce fruit for the first 
three years and reaches peak production only 8-10 years 
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after planting. Yet, production costs for palm oil in Malaysia 
and Indonesia are 35% lower than those for soybean oil in 
Argentina and Brazil.

Oil palms are productive year round and they generate 
several times the yield of most other vegetable oils. As a 
consequence, communities that have adopted oil palm as 
a major source of activity have generally experienced pos-
itive financial and socio-economic outcomes, and in some 
cases a significant increase in net income. The economic 
attractiveness of palm oil has also led to concerns about 
its environmental impact: oil palm expansion has replaced 
large areas of tropical forest in both Malaysia and Indone-
sia. However, many of the largest companies in this space 
have committed to the standards of the RSPO (Round-
table on Sustainable Palm Oil), which aims to ensure that 
the palm oil plantations are developed in accordance with 
a code of environmental and social responsibility. Several 
food manufacturers are also aiming to use only RSPO 
certified palm oil in their products. A study on the conser-
vation of tropical biodiversity by Bateman et al. published 
in June 2015 suggests that the market is willing to pay a 
15-56% premium for certified sustainable palm oil.

While it’s worth mentioning the environmental impact 
of certain products, this topic is beyond the scope of this 
report. We are focusing on the nutritional and health ben-
efits (or negative effects of fats), not how they are 
obtained. Consequently, we do not delve into the details 
of the heavily chemically engineered process of extracting 
oil from rapeseed (canola) or cottonseed or questions 
over whether existing meat production systems are 
humane. We do not consider these factors irrelevant in 
the decision of what we eat or what we should eat; they 
are simply too complex to tackle in this report.
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Figure 49

Main producers of edible oils by country
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Between 1961 and 2011, daily food intake globally increased 
by 39% from 1.27kg (2.8 pounds) per person to 1.76kg (3.9 
pounds). Using our own analysis based on FAOSTAT food 
balance sheets and Nutriondata estimate of  the calorie break-
down for each food item, caloric intake per day rose 31%, but 
calories from fat increased globally by 57% and within this 
animal fat calories (mostly dairy, meat, fish, and eggs) showed 
a 27% increase. Calories from protein rose 31% and calories 
from carbohydrates rose 18%. Note that 1gram of fat contains 
9 calories of energy versus 4 for protein and carbohydrates.

This seems pretty logical. As more food became avail-
able for a growing world population and incomes rose, 
people began to consume more fat on a relative basis. Only 
the U.S. shows a trend that is quite different from that for 
the rest of the world.

In the case of the U.S., caloric intake per day rose 26% 
during the same period (note that NHANES, though, suggests 
almost no increase in caloric intake between 1971 and 2010) 
while calories from fat increased 27%, but calories from animal 
fat declined 14%. On the other hand, “fat” calories from veg-
etable oils rose 156% in the same period. Calories from protein 
rose 10% and calories from carbohydrates rose 17%. The 
same numbers for Europe show an 11% increase in total calo-
ries, driven by a 38% increase in fat calories (a 17% increase 

in animal fat calories) and a 16% increase in protein 
calories, but a 4% decline in carbohydrates calories.

In developing Asia and Latin America, large percent-
ages of the poorest segments of the population experi-
enced rising incomes and much lower inflation. This 
translated into a food consumption boom, in which fat 
was the most sought after macronutrient. In these two 
regions combined caloric intake rose 53% over the last 
fifty years, with calories from fat up 186% and those 
from animal fat up 275%. In Africa, caloric intake rose 
31% with calories from fat up 39% and calories from 
animal fat up 34%.

While overall calories consumed in the form of fat 
increased by 57% globally, saturated fat consump-
tion rose by 38%, monounsaturated fat by 63%, 
omega-6 fatty acids by 89% and omega-3s by 
125%. So in 2011, saturated fats accounted for 
35% of all the fats consumed, versus 41% in 1961, 
monounsaturated 39% versus 38%, omega-6 23% 
versus 19%, and omega-3 3% versus 2%. These 
global trends, though, represent the average of very 
different regional patterns. If we divide the world very 
simplistically into developing and developed regions 
we can identify very different trends.

Rising wealth in Asia (China and South East 
Asia) from a very low level drove a sharp uptick in 
the consumption of saturated fat as a result of 
higher consumption of red meat, dairy and palm oil. 
In Asia for example, saturated fat consumption rose 
79%, albeit from a small base.

Conversely, in the developed world, particularly in the 
U.S., the consumption of saturated fat declined. Meat 
(with the exception of poultry), eggs and dairy were 
shunned to follow the new dietary recommendations 
advocated by health organizations, doctors and scien-
tists aimed at tackling the perceived key culprit in the 
heart attack epidemic: saturated fat. Saturated fat was 
‘out’ and carbohydrates were ‘in’, as well as omega-6 
and monounsaturated fats, via the wider adoption of 
vegetable oils. In the U.S., saturated fat consumption 
declined 2% and in Europe rose by just 14%4. Omega-6 
intake rose 95% in the U.S. and 65% in Europe.

4	 This estimates for the growth in saturated fat are quite conser-
vative. A study by Popkin et al. in 2001 point to the fact that 
the type of meat we eat today is much leaner: from 25 gr of fat 
per 100 gr of meat to just 15 gr. If we were to adjust our 1961 
and 2011 data for this, saturated fat consumption per capita 
would have declined 19% in the U.S. and 2% in Europe.

The evolution of fat
Using data from FAOSTAT and breaking up each basic food into its main fat 
components—saturated, monounsaturated, omega-6 and omega-3 
polyunsaturated—we can develop a clear picture of what has changed over the 
past fifty years. We do not include transfat as we are looking at raw foods and 
ingredients; transfats are used by the food industry when preparing baked 
goods, snacks, margarine among other products.

Figure 50

Global fat consumption 1961 versus 2011
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Figure 51

Global fat consumption – calories per day per capita 1961-2011
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•• The drive towards increased fat consumption witnessed 
over the last fifty years will accelerate due to the combi-
nation of higher per capita wealth in developing countries 
and the gradual acceptance in the developed world that 
fat is at least not bad, if not actually healthy. Fat con-
sumption per capita is set to grow from the 26% of total 
energy intake registered globally in 2011 (based on 
FAOSTAT data) to close to 31% by 2030, with the U.S. 
going from the current 40% to 47% and the rest of the 
developed world from 35% to 40%. We believe that in 
the case of the U.S., the FAOSTAT numbers are too 
high to start with as we discussed before; based on the 
more reliable NHANES data, we believe fat consumption 
in the U.S. will expand from the current 33% to 38%.

•• Carbohydrates will decline from 60% of global energy 
intake in 2011 to 55% by 2030. Some will think that 
this is an aggressive forecast, as it took fifty years for 
carbohydrates to decline from 67% in 1961 to 60% 
in 2011. But we believe that the rising awareness of 
the link between excess carbohydrate consumption 
(and particularly sugar) and type 2 diabetes, cardio-
vascular issues and mental illnesses will most likely 
accelerate the historical trend.
For the U.S., we believe carbohydrates will decline 
from the current 51% of total caloric intake (based 
on NHANES) to 45%; for Europe we are likely to 
see a decline from 52% to 46%. Similar percent-
ages apply to the rest of the developed world. If any-
thing, we believe the decline of the percentage of 
energy we source from carbohydrates in the devel-
oped world could be sharper.

•• Protein will grow just a little from 11% of daily 
energy intake globally to 12% by 2030 and should 
remain stable in the developed world and in the 
U.S. at 15-17%.

•• Within fat, saturated fat is likely to experience 
the fastest growth, going from 9.4% in 2011 to 
12.7% of daily energy intake by 2030, mono-
unsaturated from 10.2% to 12.2%. We expect 
polyunsaturated omega-6 to decline slightly 
from 6% to 5.4% and omega-3 to grow from 
0.50% to 0.55% (excluding supplements).

•• Finally, we believe that calorie intake in the 
developed world—1.3 billion people or almost 
20% of the total population—will decline from 
the current levels of 3,340 calories per day 
(using the FAO database) to 3,180; emerging 
markets instead—5.5 billion people or 80% of 
the total—will continue to catch up from the 
current 2,760 and get to 3,060 by 2030. We 
assume that 90% of these additional calories 
will come from the increase in fat consumption; 
saturated fat alone should account for two 
thirds of the increase in calorie intake.

The bottom line of these assumptions is that fat 
consumption per capita is likely to soar by 23% 
from now until 2030, protein by 12%, and carbo-
hydrates will likely decline by 2%. This implies 
annual compound growth of 1.3% for fat consump-
tion, compared to 0.9% over the last fifty years. 
Total demand for fat will be much higher—43% up 
for fat or 1.9% a year— given the 16% growth in 
the global population expected over the next fif-
teen years.

The new paradigm: 
Fat on the rise
Based on our research, recent medical papers, the trends we analyzed in consumer 
demand and key data from the “OECD-FAO Agricultural Outlook 2015-2025,” we 
have developed global and regional scenarios on the likely evolution of the 
consumption of fat, carbohydrates and protein. Here are our main forecasts:
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Figure 52

Regional estimates – calories per capita
2011 2016 2021 2026 2030

East Asia & Pacific 3,046 3,101 3,158 3,216 3,263

Eastern Asia 3,043 3,099 3,158 3,217 3,266

Japan 2,719 2,692 2,665 2,639 2,618

Eastern Asia ex-Japan 3,071 3,133 3,196 3,260 3,313

Oceania 3,212 3,187 3,162 3,138 3,118

Australia 3,265 3,232 3,200 3,168 3,143

Oceania ex-Australia 3,037 3,037 3,037 3,037 3,037

Europe & Central Asia 3,323 3,290 3,257 3,225 3,199

Latin America & Caribbean 2,981 3,026 3,072 3,118 3,156

North America 3,617 3,545 3,475 3,406 3,352

Middle East & North Africa 3,157 3,188 3,220 3,253 3,279

South Asia 2,526 2,615 2,707 2,804 2,883

Southern Asia 2,473 2,564 2,660 2,759 2,841

India 2,455 2,567 2,685 2,808 2,911

Southern Asia ex-India 2,519 2,557 2,595 2,634 2,666

South-Eastern Asia 2,675 2,756 2,840 2,926 2,997

Sub-Saharan Africa 2,463 2,589 2,721 2,860 2,976

World 2,870 2,919 2,972 3,031 3,082

Source: FAOSTAT. Credit Suisse estimates

Figure 53

Regional estimates – percent total fat per capita
2011 2016 2021 2026 2030

East Asia & Pacific 28 30 32 35 36

Eastern Asia 28 30 32 34 36

Japan 29 29 29 29 29

Eastern Asia ex-Japan 27 30 32 35 37

Oceania 40 41 42 43 43

Australia 42 43 44 44 45

Oceania ex-Australia 34 35 36 37 37

Europe & Central Asia 34 35 37 39 40

Latin America & Caribbean 28 31 33 36 38

North America 40 42 44 46 47

Middle East & North Africa 23 26 28 31 33

South Asia 20 20 21 22 23

Southern Asia 19 20 21 22 23

India 19 20 21 21 22

Southern Asia ex-India 20 21 23 24 26

South-Eastern Asia 20 21 22 22 23

Sub-Saharan Africa 19 20 22 23 24

World 26 27 28 30 31

Source: FAOSTAT. Credit Suisse estimates
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Again within fat, we expect to see saturated fat, mono-
unsaturated and omega-3 emerging as the clear winners. 
Here are the main drivers:
1.	The substitution of saturated fat by sugar will reverse. 

Sugar accounts for 9% of all calories we consume 
today. This percentage is already declining and we will 
consume fatter milk, fatter dairy (e.g. butter) 
and cheeses.

2.	In terms of real nutrients, most foods that are high in 
saturated fat are also high in monounsaturated fats 
(meat for example). So, high growth in saturated fats 
will drive healthy growth in monounsaturated fats.

3.	The substitution of saturated fat with omega-6 oils or 
margarine should also reverse. This should be a less 
marked effect, as in most cases the consumers’ per-
ception of vegetable oils is quite positive and food 
manufacturing companies will still use the cheapest 
source of fat available. Vegetable oils—as we have 
seen before—have a price advantage: they provide the 
cheapest source of “fat” fuel. We expect sales of mar-
garine to continue to decline.

4.	The ultimate dismantling of transfats in the food chain 
will benefit saturated fats. Currently estimates are that 
the food industry in the U.S., Europe and Asia still uses 
transfats and that these account for 2.9% of our calorie 
intake in the U.S., 1.1% in Europe and 1.0% in Asia. 
We assume that transfats will be replaced by a combi-
nation of vegetable oils and saturated fat.

5.	Consumption of better meat and dairy and more fish 
will drive an increase the daily intake of omega-3. The 
medical benefits of this fatty acid will ensure more con-
sumption through omega-3 rich foods and particularly 
through supplements.
Bringing all these together, we believe that per capita 

consumption of saturated fat will soar by 38% by 2030, 
monounsaturated will increase by 24%, omega-6 polyun-
saturated will decline 2% and omega-3 consumption will 
expand by 13% (excluding supplements). Total demand will 
be higher, again due to population growth: 60% higher for 
saturated fat (or 3.0% a year), up 44% for monounsatu-
rated (2.3% a year); omega-6 up 13% (0.8% a year) and 
omega-3 up 31% (1.7% a year, ex-supplements).

Which foods?

What does this imply in terms of the demand for “fatty” 
foods: eggs, dairy, meat, fish and vegetable oils? Assuming 
preferences change driven by medical research and 
improved awareness, we can attempt to forecast what this 
implies in terms of food consumption rather than macronu-
trients. This is an informed guess; as reflecting our forecast 
on saturated or monounsaturated fat into actual food pur-
chases assumes knowing consumer preferences fifteen 
years ahead, which is basically impossible.

To do this analysis, we reverse the model we developed 
to calculate the breakdown of each of the main “fat-rich” 
foods consumed in 2011 on a per-capita basis into the main 
fatty acids: saturated, monounsaturated, and polyunsatu-
rated omega-6 and omega-3. We know—based on our top-
down assumptions—the daily consumption levels of each 

one of these main fatty acids in 2030 and we can 
adjust the consumption of different foods to match 
that distribution. This is an iterative process; the pro-
jected food consumption has to be based on logical 
assumptions and it has to match the top down fore-
cast for fat and its sub-components.

We also checked this against historical growth 
rates taking into account that emerging markets’ 
wealth is growing faster. This is a big driver of 
increased consumption of fat, particularly for dairy 
products and meat.

Our analysis highlights some clear winners, 
some neutral outcomes and some losers. We 
believe the winners will be eggs, dairy, red meat, 
and fish. The losers will be carbohydrates and par-
ticularly sugar. In the neutral camp we find the veg-
etable oils and chicken, which have experienced 
the highest growth in the last fifty years, driven by 
their value proposition and the desire to eat less 
saturated fat.

•• We expect meat consumption to grow 23% 
over the next fifteen years. Within this, we see 
red meat improving its current perception of a 
source of “bad” (saturated) fat. Pork and 
chicken should grow slightly less. The move 
from non-fat to fat benefits pork and beef over 
chicken, but chicken remains the cheapest 
source of meat.

•• On the oil front, we expect a little contraction 
(5–6%). The two leading processed oils: 
canola and soybean oil should decline. Both 
have a relatively positive image and will be able 
to counter the shift towards saturated fat and 
away from margarine and other products that 
rely on these oils. Palm should gradually 
improve its image and see the benefits of a 
trend towards “natural” oils. We expect it to 
grow by 10% on a per capita basis compared 
to 15% for olive oil. Coconut oil is mostly satu-
rated and should grow faster from a very low 
base, as saturated fat becomes a “good” fat.

•• Fish should grow in line with historical trends 
and so should nuts. Eggs should be the big win-
ner: the cholesterol-heart link will gradually dis-
appear from people’s minds and eggs are an 
amazing source of both fat and protein. We 
expect egg consumption to grow at a rate of 
4% a year. By 2030, we expect the world to 
consume close to 300 eggs a year per capita 
(just over five eggs a week).

•• Finally, on the diary front, we expect butter and 
cheese to continue to grow at a fast pace, as 
has been the case in the last 3-5 years. Milk 
and milk-related products should grow by 50% 
or 2.5% a year. Butter should continue to 
replace margarine and benefit from the full ban 
on transfats. Medical research shows that full-
fat diary is either beneficial or neutral in terms 
of CVD risk.
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Geographical differences

In Figures 54 to 59, we show the expected changes in 
fat consumption versus historical trends for the world, the 
U.S., China, Europe, India and Australia.

For the U.S., we forecast meat consumption to trend 
higher, again with red meat in the lead. Eggs consumption 
should grow to 350 a year (almost one a day) from 235 
currently. Among the solvent-extracted oils, we expect a 
small decline, with soybean oil still as the best selling, 
including the new high-oleic versions. Butter should grow 
faster as the market learns the benefits of eating butter and 
the negative perception linked to saturated fats gradually 
disappears. We will analyze shortly how these forecasts 
compare to historical consumption levels.

For Europe, we expect red meat consumption per cap-
ita to grow 9%, and poultry 19%. The levels we forecast 
for red meat consumption in 2030 are 13% below 1990 
levels. Fish consumption should grow slower at 12%, as 
consumption is already at a relative high level and avail-
ability is more constrained. Milk, cheese and yogurt 
should expand 11% or 0.7% a year, but butter consump-
tion should grow 4% a year. The 5.5 kg per capita we 
assume for 2030 is almost 10% below the consumption 
levels in 1990.

Egg consumption should skyrocket too and expand by 
42% or over 2% a year to 300 eggs a year per person. 
This is over 40% higher than the previous record levels of 
1985, but the softening of the stance on fat and the com-
plete dismissal of the perceived negative effects of cho-
lesterol intake should ensure strong growth in this food 
item. Finally, vegetable oil consumption on a per capita 

basis should remain basically flat: solvent-extracted 
oils should decline 10%; natural oils should grow 
by 30% or more, albeit from a smaller basis.

China experienced a massive food consumption 
boom in the last fifty years with the quantity of food 
per capita consumed doubling from 1961 to 2011. 
We expect it to expand further by 13% from now 
until 2030. Vegetable oil consumption should grow 
by 16%; meat by 29% or 1.7% a year; and fish by 
less than 10%, as consumption is already 77% 
higher than the word’s average. Milk products 
should be the big winners continuing a trend that 
started a decade ago. We expect consumption of 
milk products to grow 55% or almost 3% a year.

The Indian diet is light on meat, fish and eggs; 
we expect this to remain the case. Food consump-
tion overall should expand by 1% a year, versus a 
0.7% average increase over the past fifty years. 
Vegetable oils should grow 13%; red meat should 
remain flat, but the poultry segment should expand 
by over 2% a year.

Who should be the main winners? Eggs, milk 
and fish. Egg consumption should grow 4-5% a 
year to a still low level of 85 eggs per person a 
year. Fish could expand from a low level of 5kg per 
person to 10kg (still well below the world average). 
Finally dairy products should show strong growth: 
milk related products up 50% or almost 3% a year 
and butter/ghee up 55% or 3% a year.
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For Australia, we expect beef consumption to 
grow by 10%; fish consumption should grow more 
slowly at 5%, as Australians already consume a 
relatively high level of fish. Egg consumption should 
almost double to 210 a year per person, 10% 
above the levels consumed in the 1960s. Milk, 
cheese and yogurt should expand 3% overall, as 
consumption is already relatively high. Butter con-
sumption should grow by 35% and reach 5.5kg per 
person a year; less than half the levels consumed in 
1960. Finally, vegetable oil consumption on a per 
capita basis should remain flat, with palm oil best 
positioned to grow and gain further market share. 
We expect consumption of canola oil—which is the 
most popular one—to decline slightly.

Are these forecasts realistic?

These forecasts cannot by definition be fully 
accurate. We are looking over a fifteen year span 
and assessing changes in consumer behavior. 
However, our estimates in terms of individual food 
consumption should be close—within a 10% upper 
and lower limit—to the most likely outcome. His-
torical trends have been quite clear over the past 
10-20 years and some of the changes we forecast 
are already gradually happening.

A few points will give a sense of the magnitude 
of the change: 

•• Butter sales were up 14% year on year in the 
U.S in 2014 and are up 6% in the first 3 months 
of this year; note that butter imports were up 
150%. Butter volume sales in the U.K. in 2014 
were up 9% year on year

•• Sales of nuts in the U.S. grew at an annual rate 
of almost 6% over the last three years   

•• Sales of eggs in the U.S. were up 2% in the 
twelve months ending July this year in volume 
terms, and organic eggs are up 21%; in the U.K. 
eggs sales were up 2% in 2014 over 2013

•• Whole milk volume sales in the U.S. in first 
half of 2015 were up 11%, while skim milk 
was down 14%.

•• Durum pasta sales in Western Europe were 
down 13% in the last five years, with Italy show-
ing a 25% decline. In the U.S. volumes are down 
6%. Bread consumption in France is declining 
at a rate of 1.5% a year. 

Beyond these recent trends, we can also test 
how sensible our forecasts are, in three more ways:
1.	Compare annual growth rates for the period 

1961–2011 with those we forecast for the next 
fifteen years.

2.	Check consumption levels of each “fat-rich” 
food relative to its long term historical trend (e.g. 
100 years);

3.	Identify the key quality drivers of “consumers’ 
food demand” and test our forecast relative to 
the outlook for each.

1. New and historical “fat” growth trends

We clearly believe that over the next fifteen years there 
will be an acceleration in the historical growth trend of fat 
consumption. Our bottom-up forecast for food consump-
tion suggests that fat intake will grow at 1.3% a year from 
now until 2030 versus 0.9% a year between 1961 and 
2011. Within this saturated fat should grow at 2% a year 
versus an historical trend of 0.6%. It is big change, but this 
whole report supports this conclusion.

How do our numbers compare to the 2015-25 outlook 
published this year by the OECD and FAO? On the meat 
front, OECD-FAO is forecasting 17% growth between 
2014 and 2024. This implies 1.6% a year versus our 
estimate of 1.3% a year on a per capita basis. Adjusted 
for population growth—almost 1% a year—we have 
2.3% a year, clearly much higher. For milk, OECD–FAO 
is projecting 2.5% annual growth; we expect total con-
sumption per capita—including milk products like yogurt 
and cheese—to grow by 2.6% a year on a per capita 
basis or 3.6% for total demand. Finally for fish, OECD-
FAO expects total aquaculture and capture to grow at 
1.6% a year; we estimate total consumption per capita to 
grow at almost 1.6% a year or 2.5% for total demand.

Based on these comparisons, some people might find 
our estimates too high relative those developed by the 
OECD and FAO. However, there are two important issues 
to consider. First, we are projecting consumption; OECD–
FAO is projecting production. This is a little like comparing 
apples and oranges. Stocks of processed meat or powder 
milk for example can affect the balance between con-
sumption and production. Second, we are using FAO data 
which are not adjusted for waste (supply data). Over the 
years, we have become more efficient in avoiding waste 
particularly in emerging markets which account for 80% 
of the world population (for example with introduction of 
refrigerators). So true consumption might have been 
growing faster than suggested by the historical trends we 
have shown previously (FAOSTAT) and in the OECD-FAO 
outlook report.

2. Consumption of specific foods vs. historical levels

We provided a few historical reference points for 
Europe and Australia; the same are not relevant for India 
and China given the economic boom these countries have 
experienced in the last 20-30 years. The U.S. is a clear 
example of a country that changed “fat” direction in the 
1960s and is now likely to reverse a fifty-year trend. So, 
it might be worth checking how realistic our assumptions 
on food consumption relative to historical trends are. 
Leveraging the USDA database on food consumption that 
goes back to 1909, we can check how our forecast for 
food consumption for 2030 stacks up relative to historical 
patterns.

For all the foods we could trace back to 1909, we 
checked for the points of highest and lowest consump-
tion: the starting point at 1909, a mid-point at 1961 and 
the latest available data (usually 2011 or 2012).

In the case of butter for example, we can see that our 
forecast of 8.4 pounds a year is 53% below the 18 
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Figure 54

Global food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 41% 35% 41% 0.6% 2.0%

Monounsaturated 38% 39% 39% 1.0% 1.3%

Omega-6 19% 23% 17% 1.3% -0.2%

Omega-3 2% 3% 3% 1.6% 0.7%

Total 100% 100% 100% 0.9% 1.3%

Ratio omega-6/omega-3 8.6 7.2 6.1

Source: FAOSTAT. Credit Suisse estimates

Figure 55

U.S. food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 42% 32% 35% -0.05% 0.9%

Monounsaturated 37% 35% 36% 0.4% 0.7%

Omega-6 19% 29% 25% 1.3% -0.2%

Omega-3 2% 4% 4% 1.6% 0.0%

Total 100% 100% 100% 0.5% 0.5%

Ratio omega-6/omega-3 8.1 7.2 6.9

Source: FAOSTAT. Credit Suisse estimates

Figure 56

China food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 29% 35% 38% 4.4% 2.1%

Monounsaturated 36% 42% 42% 4.4% 1.6%

Omega-6 31% 20% 17% 3.1% 1.0%

Omega-3 3% 3% 3% 4.0% 1.0%

Total 100% 100% 100% 4.0% 1.7%

Ratio omega-6/omega-3 9.3 6.0 6.1

Source: FAOSTAT. Credit Suisse estimates
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Figure 57

Europe food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 43% 35% 38% 0.3% 1.1%

Monounsaturated 39% 43% 43% 0.8% 0.7%

Omega-6 16% 19% 17% 1.0% -0.1%

Omega-3 2% 3% 2% 1.2% 0.3%

Total 100% 100% 100% 0.6% 0.7%

Ratio omega-6/omega-3 8.4 7.6 7.1

Source: FAOSTAT. Credit Suisse estimates

Figure 58

India food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 36% 37% 43% 1.2% 2.5%

Monounsaturated 38% 36% 34% 1.0% 1.4%

Omega-6 23% 24% 19% 1.2% 0.5%

Omega-3 2% 3% 3% 2.1% 1.2%

Total 100% 100% 100% 1.2% 1.6%

Ratio omega-6/omega-3 11.0 7.2 6.3

Source: FAOSTAT. Credit Suisse estimates

Figure 59

Australia food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 49% 37% 38% -0.5% 0.3%

Monounsaturated 40% 44% 44% 0.3% 0.1%

Omega-6 9% 16% 15% 1.3% -0.2%

Omega-3 2% 3% 3% 1.4% -0.1%

Total 100% 100% 100% 0.1% 0.1%

Ratio omega-6/omega-3 5.7 5.3 5.1

Source: FAOSTAT. Credit Suisse estimates



pounds consumed in 1909, just 12% more than what 
Americans consumed in 1961 and 49% higher than the 
5.6 pounds they consumed on average in 2012.

In the case of beef, Americans consumed 59 pounds 
a year in 1909; our forecast for 2030 of 72 pounds is 
24% higher than that and 9% higher than the mid-point 
in 1961. However this forecast is still 23% lower than the 
record 94 pounds per capita consumed in 1976. Our 
forecast for overall meat consumption of 180 pounds per 
person for 2030 is 40% higher than in 1961, but just 6% 
higher than the record high of 170 pounds per person 
in 2004.

Finally, for eggs, our forecast of 350 eggs per year per 
person for 2030 is 23% higher than consumption levels 
in 1909 of 284 eggs per person, and 10% higher than in 
1961 but exactly the same as Americans consumed in 
1957 and 14% below the record 405 eggs per capita 
consumed in 1945. Note that the implied growth forecast 
for egg consumption is 2.2% a year, consistent with the 
trend of the last 12 months.

3. Consumer: key drivers

Another way to test our forecast—in a more 
qualitative way—is to develop a “value” matrix 
which takes into account the results of our con-
sumer survey and the likely impact of medical 
research on the topic. We believe that factors such 
as Natural Origin, Healthier or Sensory/Taste 
experience are key to the long-term success of any 
product in the food sector. How does each of the 
“fat-rich” foods we analyzed above fare relative to 
this matrix?

Several “fatty-foods” score well on three or more 
of these attributes: olive oil, fish, nuts, dairy products 
(cheese and yogurt) and eggs. Red meat, chicken 
and vegetable oils are more in a neutral zone, but 
they stand to benefit from the overall trend towards 
consuming more fat and in the case of red meat 
more saturated and monounsaturated fats.

There are no clear losers within the fat group. 
This is pretty logical as the main shift will be from 
carbohydrates to fat. The correction of one major 
nutritional mistake—if not the biggest—is finally 
under way on a global basis.
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Figure 60

Key drivers – consumers

Natural 
origin / less 
processing Taste

Packaging / 
easy to use / 

perishable Ethical Price

Expected-
change in 

health 
perception

Butter      
Margarine      
Beef      
Pork      
Chicken      
Eggs      
Fish      
Nuts      
Soybean oil      
Canola oil      
Sunflower oil      
Olive oil      
Palm oil      
Coconut oil      
Milk      
Cheese      

Source: Credit Suisse
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AHA – American Heart Association. It is the oldest and 
largest voluntary organization in the U.S. dedicated to fighting 
heart disease and stroke. It funds research, advocates public 
health policies, and provides public health education in a vari-
ety of ways.

Case control or cohort study – a type of epidemiological 
study where subjects diagnosed with a disease or condition 
are compared to healthy controls and risk factors (e.g., diet, 
exercise, serum cholesterol) are assessed, usually retroac-
tively. This type of study can be relatively inexpensive since 
subjects are often assessed only once and are not followed 
over time.

Clinical trial – a type of study in which participants are 
assigned to receive one or more interventions so that research-
ers can evaluate the effects of the interventions on health-
related outcomes. A “randomized” trial is one that assigns par-
ticipants to different study arms by chance. A “controlled” trial 
has a control group that does not receive the intervention(s). A 
“randomized controlled clinical trial” is considered the gold 
standard of clinical trials and of scientific evidence generally.

CVD – Cardiovascular disease is a general term that 
describes a disease of the heart or blood vessels. Blood 
flow to the heart, brain or body can be reduced as the result of 
a blood clot (thrombosis), or by  a build-up of fatty deposits 
inside an artery that  cause the artery to harden and narrow 
(atherosclerosis)

CHD – Coronary heart disease is a form of cardiovascular 
disease. A build up of fatty deposits called plaque (plak) builds 
up inside the coronary arteries.

Epidemiological study – a type of study that identifies the 
incidence of disease or some other condition across a popula-
tion. Nutritional epidemiology involves assessing the diet of a 
population, sometimes periodically, and correlating that infor-
mation with eventual health outcomes. These studies can 
demonstrate associations but not causation. Also known as an 
“observational” study.

Fatty Acids – chains of carbon atoms surrounded by 
hydrogen atoms. Individual fatty acids can be saturated or 
unsaturated. Three fatty acids bound together like a pitchfork 
are called triglycerides.

HDL-cholesterol – the type of cholesterol in high density 
lipoproteins that is known as “good” because people with 
higher levels tend to have a lower risk for heart disease. HDL-
cholesterol is a fraction of total cholesterol.

LDL-cholesterol – the type of cholesterol in low density 
lipoproteins that is known as “bad” because people with very 
high levels tend to have a higher risk of heart disease.

Monounsaturated fats – fats in which the fatty acids con-
tain only one double bond. The most common monounsatu-
rated fat is called “oleic,” the type most abundant in olive oil.

Polyunsaturated fats - fat in which the fatty acids contain 
multiple double bonds. Polyunsaturated fats include vegetable 
oils, such as soybean, corn, safflower, sunflower, cottonseed 
and rapeseed, the main oil in canola.

Saturated fats - the fats that have no double bonds in the 
fatty acids they contain. These fats are found predominantly in 
animal foods, such as eggs, dairy, and meat, as well as in palm 
and coconut oils.

Trans fats – the fats that contain fatty acids with a double 
bond in the “trans” configuration. A “trans” bond creates a mol-
ecule in a zigzag shape, allowing adjacent fatty acids to lie 
nearly against each other, resulting in a fat that can be a solid 
at room temperature. The other type of double bond, called 
“cis,” creates U-shaped molecules that cannot stack together 
and therefore create oils.

Triglycerides – a form of fatty acids circulating in the 
blood. Triglycerides are comprised of three fatty acids joined 
together at their ends by a glycerol molecule, in the shape of a 
pitch-fork. Since the 1940s, high triglycerides have been con-
sidered a biomarker for heart disease.

Unsaturated fats – the fats with fatty acids that contain 
either one double bond (mono-unsaturated) or more (polyun-
saturated).

WHO – The World Health Organization. Its primary role is to 
direct and coordinate international health within the United 
Nations’ system. The main areas of work are health systems; 
promoting health through the life-course; non-communicable 
and communicable diseases; corporate services; prepared-
ness, surveillance and response.

Glossary

http://www.nhs.uk/conditions/Embolism/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Atherosclerosis/Pages/Introduction.aspx
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Figure 62

Nutritional guidelines: relevant organizations

Organization Saturated fat Other fats Meat Fish Sugar Other

AHA The American Heart 
Association recommends 
aiming for a dietary pat-
tern that achieves 5% to 
6% of calories from sat-
urated fat. Replace 
foods high in saturated 
fats with foods high in 
monounsaturated and/or 
polyunsaturated fats. 
This means eating foods 
made with liquid vegeta-
ble oil but not tropical 
oils. It also means eating 
fish and nuts. Also 
replace some of the 
meat with beans or 
legumes

The American Heart 
Association recommends 
cutting back on foods 
containing partially 
hydrogenated vegetable 
oils to reduce trans fat 
and preparing lean 
meats and poultry with-
out added saturated and 
trans fat.

Select fat-free, 1 per-
cent fat and low-fat dairy 
products

Choose lean meats and 
poultry without skin and 
prepare them without 
added saturated and 
trans fat.

Select meat substitutes 
such as dried beans, 
peas, lentils or tofu (soy-
bean curd) in entrees, 
salads or soups.

The American Heart 
Association recommends 
eating fish (particularly 
fatty fish) at least two 
times (two servings) a 
week. Each serving is 
3.5 ounce cooked, or 
about ¾ cup of flaked 
fish. Fatty fish like 
salmon, mackerel, her-
ring, lake trout, sardines 
and albacore tuna are 
high in omega-3 fatty 
acids.

Limiting the amount of 
added sugars you con-
sume to no more than 
half of the daily discre-
tionary calories allow-
ance. For most Ameri-
can women, that’s no 
more than 100 calories 
per day. For men, it’s 
150 calories per day. 
The AHA recommenda-
tions focus on all added 
sugars, without singling 
out any particular types 
such as high-fructose 
corn syrup

Official HHS 
and USDA – 7th 
Edition of 
Dietary Guide-
lines for Ameri-
cans 2010 (cur-
rent) (1)

Consume less than 10% 
of calories from satu-
rated fatty acids by 
replacing them with 
monounsaturated and 
polyunsaturated fatty 
acids

Use oils to replace solid 
fats where possible

Consume less than 300 
mg per day of dietary 
cholesterol

Keep trans fatty acid 
consumption as low as 
possible by limiting foods 
that contain synthetic 
sources of transfats, 
such as partially hydro-
genated oils, and by lim-
iting other solid fats.

Choose a variety of pro-
tein foods, which include 
seafood, lean meat and 
poultry, eggs, beans and 
peas, soy products, and 
unsalted nuts and seeds

Increase the amount and 
variety of seafood con-
sumed by choosing sea-
food in place of some 
meat and poultry.

Reduce the intake of 
calories from added sug-
ars

Choose foods that pro-
vide more potassium, 
dietary fiber, calcium, 
and vitamin D, which are 
nutrients of concern in 
American diets. These 
foods include vegeta-
bles, fruits, whole grains, 
and milk and milk prod-
ucts.

Official HHS 
and USDA – 8th 
Edition of 
Dietary Guide-
lines for Ameri-
cans 2015 (to 
be published in 
the fall of 2015 
but Advisory 
Report avail-
able). 

The committee recom-
mends taking in less 
than 10% of total daily 
calories from saturated 
fat. Sources of saturated 
fat should be replaced 
with unsaturated fat, 
particularly polyunsatu-
rated fatty acid

Previously, the Dietary 
Guidelines for Americans 
recommended that cho-
lesterol intake be limited 
to no more than 300 
mg/day. The 2015 com-
mittee is not bringing 
forward this recommen-
dation because they 
consider evidence shows 
no appreciable relation-
ship between consump-
tion of dietary cholesterol 
and serum cholesterol

Reduce red and pro-
cessed meats.

Lean meat, chicken and 
turkey are no longer 
favored foods. 

Increase the amount and 
variety of seafood con-
sumed

Maximum of 10 percent 
of total calories from 
added sugar per day. 
Added sugars should be 
reduced in the diet and 
not replaced with low-
calorie sweeteners, but 
rather with healthy 
options, such as water in 
place of sugar-sweet-
ened beverages.

On average, the U.S. 
diet is low in vegetables, 
fruit and whole grains, 
and too high in calories, 
saturated fat, sodium, 
refined grains and added 
sugars. Under-consump-
tion of vitamin D, cal-
cium, potassium and 
fiber are of public health 
concern for the majority 
of the U.S. population

CINDI Dietary 
Guide, WHO 
Regional Office 
for Europe

Saturated fat should 
supply less than 10% of 
total energy intake.

Replace most saturated 
fats with unsaturated 
vegetable oils or soft 
margarines.

See (3) four country 
detail.

WHO recommends that 
healthy diets contain at 
most 30% of their 
energy from fat. (2)

Saturated fat should 
supply less than 10% of 
total energy intake. Poly-
unsaturated fat should 
constitute around 7% of 
total energy. The balance 
of dietary fat should be 
monounsaturated

Replace fatty meat and 
meat products with 
beans, legumes, lentils, 
fish, poultry or lean 
meat.

A weekly intake of oily 
fish reduces the risk of 
cardiovascular diseases 
in many different ways

Select foods that are low 
in sugar, and eat refined 
sugar sparingly, limiting 
the frequency of sugary 
drinks and sweets.

Sources: AHA http://www.heart.org

Dietary guidelines for Americans. http://www.health.gov/dietaryguidelines/

CINDI Dietary Guide, WHO Regional Office for Europe fat annex http://www.euro.who.int/__data/assets/pdf_file/0010/119926/E70041.pdf

(1)	 The Dietary Guidelines for Americans Report is used by many public health agencies to drive public health recommendations programs (think the USDA school lunch program and the MyPlate 

icon). The Dietary Guidelines apply to all Americans ages 2 and older. By 2020, the Dietary Guidelines for Americans hope to also cover guidelines for infants.

(2)	 CINDI Dietary Guide, WHO Regional Office for Europe fat annex

(3)	 Fat / Saturated Fat guidelines across Europe
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Figure 63

Nutritional guidelines by country

Country Saturated fat Other fats Meat Fish Sugar Other (taxes)

China – Ministry of 
Health 

NA Consume no more than 25 
grams of fat per day

Consume 125-200 grams of 
fish, poultry, meat, eggs or 
other animal foods per day 

Consume 50 grams of fish or 
shrimp per day

Limit sugar consumption

Japan – Ministry of 
Health, Labour and 
Welfare and Ministry 
of Agriculture, For-
estry and Fisheries.

Saturated fat should represent 
less than 7% of daily energy 
consumed

Avoid oily and fatty foods and 
make a balanced choice of fat 
from animal, plant, and fish. 
Total fat should represent 
20-30% of the daily energy 
intake

3-5 servings fish and meat 
dishes per day

NA Consume confectionery mod-
erately

In January 2008, Japan 
passed the "Metabo Law". The 
law requires men and women 
between the ages of 45 and 
74 to have their waistlines 
examined once a year and 
potentially seek medical treat-
ment if their measurements fall 
outside established ranges. 

Indonesia – Ministry 
of Health

NA Obtain no more than a quarter 
of total energy intake from fats 
or oils

NA NA NA

India – National 
Institute of Nutrition

Adults should choose low-fat, 
protein-rich foods such as lean 
meat, fish, pulses and low-fat 
milk.

Edible fat intake should not 
exceed 40 grams and total fat 
intake should be limited to lev-
els at which fat will provide no 
more than 20% of total energy. 
The use butter should not be a 
regular daily feature

Include foods of animal origin 
such as milk, eggs and meat, 
particularly for pregnant and 
lactating women and children.

NA The intake of sugar and sweets 
should be restricted. Limit to 4 
(5 gr) portions a day

Australia – National 
Health and Medical 
Research Council

Limit intake of foods high in 
saturated fat such as many bis-
cuits, cakes, pastries, pies, 
processed meats, commercial 
burgers, pizza, fried foods, 
potato chips, crisps and other 
savory snacks.

Replace high fat foods which 
contain predominately satu-
rated fats such as butter, 
cream, cooking margarine, 
coconut and palm oil with foods 
which contain predominately 
polyunsaturated and monoun-
saturated fats such as oils, 
spreads, nut butters/pastes 
and avocado

Eat 1-3 servings per day of 
lean meat and poultry, fish, 
eggs, nuts and seeds, and 
legumes/bean. A maximum of 
455g of lean, cooked, red 
meat per week is recom-
mended.

Around 2 serves of fish per 
week is recommended.

Limit intake of foods and drinks 
containing added sugars such 
as confectionery, sugar-sweet-
ened soft drinks and cordials, 
fruit drinks, vitamin waters, 
energy and sports drinks.

Canada – Federal 
Ministry of Health 
(Health Canada)

A diet low in saturated fat and 
trans fat can help reduce the 
risk of cardiovascular disease.

A diet low in saturated fat and 
trans fat can help reduce the 
risk of cardiovascular disease.
Drink skim, 1% or 2% milk 
each day.
Limit butter, hard margarine, 
lard and shortening.

Select lean meat. Trim the visi-
ble fat from meats. Remove 
the skin on poultry. Use cook-
ing methods such as roasting, 
baking or poaching that require 
little or no added fat.

Eat at least two servings of fish 
each week. Choose fish such 
as char, herring, mackerel, 
salmon, sardines and trout.

Canada’s Food Guide recom-
mends eating foods low in 
sugar to help limit extra calories 
in the diet. 

Brazil – Ministry of 
Health and the Cen-
ter for Epidemiologi-
cal Research in 
Nutrition and Health 
of the University of 
São Paulo

Consumption of excessive 
amounts of saturated fats. 
Increases the risk of several 
chronic diseases.

Use oils and fats in small 
amounts for seasoning and 
cooking foods. As long as 
they are used in moderation 
oils and fats contribute 
toward diverse diets without 
rendering them nutritionally 
unbalanced.

Animal foods are usually good 
sources of proteins, vitamins 
and minerals, but contain no 
dietary fibre, and when fatty, 
are energy-dense 

Because of the low fat content 
and because they have a high 
proportion of healthy fats 
(unsaturated fat), fish, as well 
as vegetables, are excellent 
substitutes for red meats.

When consumed in large 
amounts, sugar increases the 
risk of dental caries as well as 
obesity, and other chronic dis-
eases

Mexico – Ministry of 
Health

Saturated fat recommended to 
be no more 7% of total energy 
input. Saturated fats (not cho-
lesterol) are cause of arteros-
chlerosis.

Total fat recommended to be 
30% energy input.
Polyunsaturated fats like corn, 
peanut, sunflower and mono-
saturated fats like olive oil are 
recommended for cooking.

Lean meat and particularly 
chicken and turkey (without 
skin) are recommended over 
red meat

Fish is recommended over red 
meat

Limit refined sugar consump-
tion

On January 2014, the Mexican 
Government enacted a $1 
MXN per liter tax, (around 0.08 
USD), on sodas along a tax of 
5% on junk-food.

Denmark – Ministry 
of Food, Agriculture 
and Fisheries

Limit saturated fat to 10% of 
daily energy intake (including 
“hard fat”,i.e. saturated fat and 
trans fatty acids)

Limit total fat to 30%of daily 
energy intake.

Choose lean meats and cold 
meats.

At least 2 servings/per week 
(or 350g/week) of fish are rec-
ommended

Limit sugar consumption to a 
maximum of 10% of daily 
energy intake.

On October 2011, Denmark 
introduced a tax on foods con-
taining more than 2.3% satu-
rated fat. In November 2012 
the tax was abolished as, 
according to the tax Ministry, it 
failed to change Danes' eating 
habits and encouraged cross 
border trading. 

Hungary – Ministries 
of Health, Agricul-
ture and Education

Decrease saturated fat sources 
(animal origin) 

Avoid to use fat for food prepa-
ration, and and avoid visibly fat 
rich foods.

Eat lean meats prepared with 
small amounts of fat regularly. 
Look for lean cold cuts.

Eat sea fish regularly, at least 
once a week

Avoid the frequent consump-
tion of foods or drinks rich in 
added sugar. 

On September 2011 the Hun-
garian government imple-
mented a law imposing special 
taxes on foods with high fat, 
salt and sugar content. Tax is 
still in effect.

Sources: Ministry of Health issued “China’s Dietary Guidelines (2007)””. The Central People’s Government of the People’s Republic of China (in Chinese). http://www.gov.cn/xwfb/2008-01/15/
content_858517.htm 

“Food Guide.” Ministry of Agriculture, Forestry and Fisheries (in Japanese).

Overview of Dietary Reference Intakes for Japanese http://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/overview.pdf 

Indonesa. Kusharto CM, Hardinsya, Rimbawan. Nutritional Guidelines for Indonesia.  

India’s National Institute of Nutrition publishes the Dietary Guidelines for Indians - http://ninindia.org/DietaryguidelinesforIndians-Finaldraft.pdf

Australian Dietary Guidelines: https://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/n55a_australian_dietary_guidelines_summary_131014.pdf

Eating Well with Canada’s Food Guide: http://www.hc-sc.gc.ca/fn-an/alt_formats/hpfb-dgpsa/pdf/pubs/res-educat-eng.pdf

http://www.hc-sc.gc.ca/fn-an/alt_formats/hpfb-dgpsa/pdf/food-guide-aliment/view_eatwell_vue_bienmang-eng.pdf

Dietary Guidelines for the Brazilian Population 2014. http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf

Mexico - Guia de Alimentacion Saludable. http://www.imss.gob.mx/sites/all/statics/salud/guia-alimentos.pdf

Official regulation (NORMA Oficial Mexicana NOM-043-SSA2-2012, Servicios básicos de salud. Promoción y educación para la salud en materia alimentaria. Criterios para brindar orientación) 
http://www.dof.gob.mx/nota_detalle.php?codigo=5285372&fecha=22/01/2013

Denmark Official Dietary Guidelines. http://altomkost.dk/raad-og-anbefalinger/de-officielle-kostraad/

Dietary guidelines for the adult population in Hungary (Hungarian) - http://www.oefi.hu/tap_feln.pdf
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