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Course 1 - Research: Eating cholesterol does not increase your blood 

cholesterol 

What is cholesterol 

Cells: Human lego pieces 

 The human body consists out of organs, and these organs consist out of cells. In essence a cell is 

a little unit that fulfils a function. 

 View the video below to get a small introduction into human cells. 

https://www.youtube.com/watch?v=g4L_QO4WKtM 

An important building block 

The human body requires nutrition in order to grow, regenerate and stay alive. When people say 

“you are what you eat” this is true in the most literal sense. The human body consists out of the building 

blocks it isolated from your food. 

There are a number of building blocks for your body, each of which has a different function. 

Cholesterol is a building block which is used by the human body for a number of functions including (Hall, 

2011): 

 It is the basis for steroid hormones (like testosterone and estrogen) 

 It manages fluidity in cell membranes 

 It is the basis for bile used in the digestive system 

Steriod hormones 

 In popular culture steroid hormones are often confused with anabolic steroids. Steroid hormones 

however are many and varied. Examples are testosterone, estrogen and vitamin D (Hall, 2011; Hanukoglu, 

1992) 

 What makes a hormone a steroid hormone is its capacity to cross the cell membrane on its own 

and activate certain pieces of DNA. Basically they are a very powerful regulatory mechanism in the body. 

Without them we can’t function. 

https://www.skillcollector.com/
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Cell membrane fluidity 

 

(Ahern, 2014) 

 The membrane of a cell is the ‘skin’ that separates the inside of a cell from the outside world. Just 

like human skin, this membrane needs to be flexible to function well, but not too flexible.   

Cholesterol is inserted into the cell membranes to regulate fluidity. At low temperatures it 

increases fluidity, while at higher it reduces it (Ohvo-Rekilä, Ramstedt, Leppimäki, & Peter Slotte, 2002). 

It protects the cells from extremes. 

Bile 

 The liver uses cholesterol to create bile which is used in the digestive system. It is used to absorb 

fats and fat soluble vitamins (Hall, 2011). 

In short: we need it to survive 

Types of cholesterol 

Which cholesterol? 

 When we talk about cholesterol we can refer to two different types of cholesterol. We either 

mean pure cholesterol, or modified cholesterol. Blood cholesterol levels you receive at the doctor are not 

just pure cholesterol, but cholesterol packages modified by your body. 

https://www.skillcollector.com/
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Pure cholesterol 

 

(BorisTM, 2011) 

The pure form of cholesterol is the one we talked about in the past lesson. This is the kind you 

will find in egg yolk of other dietary sources (USDA, 2014). This form of cholesterol is absorbed by the 

body and used for the functions discussed in last lesson. 

LDL (Low Density Lipoprotein) 

 

(HRW, 2014) 

This is often referred to as the ‘bad’ cholesterol. As the name suggests it is not pure cholesterol. It contains 

other compounds (proteins) as well. The reason it is called low density is because it contains more 

cholesterol than it does protein. 

The function of LDL is to supply the body with cholesterol. If a cell needs more cholesterol it will absorb 

the LDL particle. 
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A high level of LDL has been linked to cardiovascular disease (De Backer et al., 2003), which is why it is 

often referred to ad bad. It is at normal levels however entirely essential to human health. Without it the 

body would not get the cholesterol it needs to function well. 

HDL (High Density Lipoprotein) 

 

(McCaffrey, 2011) 

Often referred to as the ‘good’ cholesterol. It is higher in protein concentration than LDL, which is where 

its name comes from. 

The function of HDL is to carry unused cholesterol back to the liver for recycling. This is why it is often 

referred to as ‘good’ cholesterol, since is removes excess (Hall, 2011). 

Proper  HDL levels have been linked to better cardiovascular health (Sirtori, 2006). Higher than normal 

levels however have not been linked to an even lower chance (NIH, 2011). 

Good and bad: not so simple 

Both the functions of LDL and HDL are essential. Without either the human body could not function 

properly. Without LDL the body would not get the cholesterol it needs, but without HDL it couldn’t clean 

up excess cholesterol. 

Calling LDL ‘bad’ and HDL ‘good’ is too simplistic. We need both. In terms of cardiovascular disease risk it 

is however often desirable to lower LDL and increase HDL. 

https://www.skillcollector.com/
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Where does cholesterol come from? 

Your food vs Your liver 

Let’s start with some numbers. The average dietary intake of cholesterol in 2010 was 300 milligrams or 

0.3 gram (CDC, 2000). An average adult synthesizes 800 milligrams or 0.8 gram per day (Berg, 2010). Please 

note that the ‘average’ human is very vague, in many cases the level is higher. 

As you can see from the above, the majority of cholesterol that enters your body every day does not come 

from your food but is created by the body itself. The liver and intestines are the main places where this 

happens (Berg, 2010). 

Your Liver: The Regulator 

The liver regulates many processes in the body. One of them is cholesterol recycling, synthesis and 

excrement (Hall, 2011). The liver creates more cholesterol if blood levels are low and less when blood 

levels are high. It does so through a class of sensor proteins called SREBPs and HMG-CoA (M S Brown & 

Goldstein, 1999; Michael S Brown & Goldstein, 1997). In healthy individuals this mechanism makes sure 

that the liver balances out high cholesterol intake. 

Food: Think Beyond Stereotypes 

Cholesterol is mainly found in animal products rather than plant material (USDA, 2014). When thinking 

about cholesterol rich foods it is thus important to spot products with animal content. Hamburger buns 

and fries for example are high in plant source material and thus low in cholesterol. They do have an impact 

on blood cholesterol, which we will discuss later. 

For a list  of cholesterol rich foods, the USDA ‘National Nutrient Database for Standard Reference’ 

database list is a useful resource (USDA, 2014). In there most foods standardized content can be found. 

Food Levels vs Blood Levels 

The body is a complex system with many regulatory mechanisms. Eating more cholesterol does not equal 

a higher blood cholesterol. The body has regulatory mechanisms that can compensate for many changes 

in diet. Cholesterol is one of the dietary substances for which the liver has a regulatory mechanism. 

There are however substances that cause issues in the body’s ability to regulate cholesterol. This is the 

topic of a later lesson in this course. 

https://www.skillcollector.com/
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What breaks the balance? 

The Body’s Balance 

Last lesson discussed how the body is capable of regulating cholesterol levels. It is however a fact that 

many people have high cholesterol (Roger et al., 2012). Evidently something goes wrong in the regulatory 

process. 

The previous lessons suggest that higher cholesterol intake does not account for a higher blood 

cholesterol level. 

Balance Breakers 

There are certain compounds that can complicate the liver’s ability to balance blood cholesterol levels in 

a healthy person. If the liver is somehow prevented from maintaining the cholesterol balance improper 

levels of LDL and HDL can result. 

Fructose 

 

(Jacobson, 2011) 

Fructose is a sugar, which is stereotypically associated with fruits. Of the top 20 fructose rich foods in the 

USDA nutrition database however only 6 are fruits (USDA, 2014), and those are dried and thus more 

concentrated than fresh fruits. The rest are lemonades and sauces. Many foods come with added high 

fructose corn syrup. Additionally a sucrose molecule, plain table sugar, consists out of 1 part dextrose and 

1 part fructose (Berg, 2010) . 

Unlike other sugars, fructose is primarily broken down in the liver(Hall, 2011). A higher fructose intake 

means the liver needs to work harder to process this fructose. 

Fructose has been shown to deregulate the cholesterol balance in rats (Kelley, Allan, & Azhar, 2004; Levi 

& Werman, 1998), rabbits (Tokita et al., 2005), healthy humans (Lê et al., 2006)  and even young human 

individuals (Stanhope et al., 2011). 

https://www.skillcollector.com/
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High Glycemic index (GI) 

 

(Last & Wilson, 2006) 

The glycemic index is a measure for how quickly blood sugar increases after eating a certain food. 

Examples of high GI foods are sugars and flour based products. Low GI examples are nuts, legumes and 

many vegetables(Atkinson, Foster-Powell, & Brand-Miller, 2008). Find out more about GI here. 

Specifically high GI foods have been shown to lower HDL in humans(Frost et al., 1999). When comparing 

groups on high GI and low GI diets the low GI group has significantly lower LDL levels (Sloth et al., 2004). 

Studies that compare high carbohydrate diets with low carbohydrate diets find that those with low 

carbohydrate have significantly higher HDL, about the same LDL and much lower triglycerides (Foster et 

al., 2003; Gardner et al., 2007; Shai et al., 2008). Lower GI diets seem to be a great way to improve blood 

values. 

Dietary intervention 

Does a Step I Diet Work? 

The step 1 diet is often used as a first intervention in the case of undesirable cholesterol levels. It consists 

of recommendations including the reduction of dietary fat and cholesterol intake  (Ramsay, Yeo, & 

Jackson, 1991). 

The results of this diet on cholesterol levels however are minimal: 

“The response to a step 1 diet is too small to have any value in the clinical management of adults with 

serum cholesterol concentrations above 6.5 mmol/l.” (Ramsay et al., 1991) 

And: 

https://www.skillcollector.com/
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“Current guidelines recommend screening of serum cholesterol concentration in healthy subjects, followed 

by treatment with a step 1 diet. The guidelines should be reviewed … “(Ramsay et al., 1991) 

Other studies confirm that lowering dietary cholesterol is not an efficient approach and that more 

variables are important (Ramsay et al., 1991). 

Conflicting Evidence for Step I 

The problem with the research field as it is now is that there are many conflicting studies. There are for 

example studies that report beneficial effects of step I and II diets (Yu-Poth et al., 1999). 

Difficult Field Testing 

Imagine a doctor that tells a patient to lower his or her cholesterol intake. The patient will cut out foods 

they see as cholesterol rich or fatty. Stereotypical approaches include cutting out foods like hamburgers 

and fries. 

The problem is that in terms of cholesterol this makes no sense. A hamburger contains about 47 mg 

cholesterol, whereas a boiled egg contains 373 mg (USDA, 2014). We’ve seen that increased dietary 

cholesterol does not equal increased blood cholesterol. But even if it did, the way this approach seems 

odd. 

Effects that one can see when applying a step I diet may very well be due to the fact that the stereotypical 

junk foods are in fact foods with a high glycemic index. Hamburger buns, the potato in fries, the corn in 

popcorn, all of these are high GI foods (Atkinson et al., 2008). 

Diet is Important – Especially GI 

While reducing dietary cholesterol appears to be an inefficient way to improve LDL and HDL levels, diet is 

very important. Low GI diets have been shown to lower LDL (Sloth et al., 2004) and increase HDL levels 

(Luscombe, Noakes, & Clifton, 1999). 

In low carbohydrate diets we see drastic improvements in HDL and triglycerides, and no change in LDL: 

https://www.skillcollector.com/
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(Foster et al., 2003) 

These long term effects have been reproduced in multiple controlled trials: 

 

(Shai et al., 2008) 
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We see these findings time and time again. A low carbohydrate diet is very efficient in improving blood 

values (carbohydrate low diets on the left, carbohydrate rich diets on the right): 
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(Gardner et al., 2007) 
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Course 2 - Science: The Biology of Cholesterol 

The chemical properties of cholesterol 

Chemical properties 

Cholesterol is a sterol, that is to say its molecular backbone is three 6 membered rings and one 5 

membered ring linked together. (Garrett & Garsham, 2010) It is very good at forming ester bonds (a type 

of molecular connection) with fatty acids, exemplified by the fact that about 70% of the cholesterol in 

lipoproteins in the blood plasma is bound by an ester bond. (Hall, 2011) 

Biological functions 

Steroid hormones 

Cholesterol is a steroid and the precursor to / basis of all animal, and thus human steroids. A steroid is 

characterized by its capability to cross the cell membrane without the need for receptors. This is due to 

its lipophilic nature. (Garrett & Garsham, 2010) 

The adrenal glands, ovaries and testes use cholesterol to synthesize hormones. These glands are also 

capable of producing their own sterols to synthesize their hormones. (Hall, 2011) 

Cell membrane fluidity 

Animal cells use cholesterol to regulate fluidity (flexibility). At higher temperatures cholesterol lowers 

fluidity and increases stability. At lower temperatures it provides fluidity and prevents stagnation. (Ohvo-

Rekilä, Ramstedt, Leppimäki, & Peter Slotte, 2002) 

Cholic acid 

Most of the cholesterol not used in membranes is converted to cholic acid by the liver. This is used to 

create bile salts which are used in the digestion of fats and fat soluble compounds like vitamins. (Hall, 

2011) 

Skin 

The combination of cholesterol and other lipids makes the skin resistant to the absorption of water soluble 

compounds. They are also inert to many solvents and acids that might otherwise damage the skin. It also 

prevents water evaporation, without these compounds humans would lose 5 to 10 liters of water per day 

as opposed to the average 300 to 400 milliliters. (Hall, 2011) 

https://www.skillcollector.com/
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Cholesterol transport 

Lipoprotein transporters 

Source: Biochemistry (Garrett & Garsham, 2010) 

Fatty acids and cholesterol are transported throughout the body by lipoprotein complexes. These 

complexes consist out of fatty compounds (lipoprotein) and proteins (lipoprotein). They are classified 

according to their density. Because most proteins have higher densities than fatty acid aggregates, a 

higher density means a higher amount of protein. 

The lipoprotein densities are separated into the following categories: 

 High Density Lipoprotein (HDL) 

 Low Density Lipoprotein (LDL) 

 Intermediate Density Lipoprotein (IDL) 

 Very Low Density Lipoprotein (vLDL) 

 Chylomicrons 

The lower the density of the complex, the larger it is in size. HDL is thus the smallest complex, and 

chylomicrons are the biggest. 

Synthesis 

 HDL is made mostly in the liver (specifically the endoplasmic reticulum) 

 LDL is synthesized from vLDL 

 vLDL is made mostly in the liver like HDL 

 Chylomicrons form in the intestine 

https://www.skillcollector.com/
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Structure 

 

(HRW, 2014) 

 

The structures of the lipoproteins are similar. Their core consists out of the lipids they are carrying (protein 

and cholesterol mixture), surrounded by flexible triglycerides or cholesterol esters and a single layer of 

phospholipid. The outwards facing heads of the phospholipids make sure the whole is soluble in water. 
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Triglyceride: A head with 3 tails (Friedman & Friendman, 2014) 

 

 

Phospholipid: A head with two tails (Boundless, 2014) 
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Cholesterol esterase: cholesterol with a tail (Alegret, Llaverias, & Silvestre, 2004) 

 

The protein serves as identifiers for lipoprotein receptors throughout the body. Specifically the 

apolipoproteins serve as enzyme cofactors and receptor ligands. These proteins have hydrophobic ends 

that can interact with the lipid compounds, and hydrophilic ends that interact with the blood plasma.  

(Saito, Lund-Katz, & Phillips, 2004) 

Lipoprotein in Cholesterol Transport 

 

(Brock, 2014) 
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The most abundant transporter of cholesterol is LDL, meaning its levels are usually higher than HDL (Mayo 

Clinic, 2014). Generally it is said LDL is used to carry cholesterol from the liver to target tissues. HDL is 

used to carry cholesterol to the liver. LDL can however also deliver cholesterol to the liver. 

Cholesteryl ester transfer protein (CETP) is an important lipoprotein related element. It is a plasma protein 

that exchanges cholesteryl esters and triglycerides between LDL and HDL. Individuals with a high HDL but 

an ineffective CETP have higher incidence of coronary heart disease. (Zhong et al., 1996) Basically it swaps 

fatty acids and cholesterol between LDL and HDL to enforce a balance in the delivery and cleanup of 

cholesterol. 

The full cycle can be observed in the figure.  

Cholesterol absorption 

Lipid Digestion 

Source: Medical Physiology (Hall, 2011) 

 

(Carter, 2013) 
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Lipids pose a problem for absorption since they are not water soluble. This issue is solved by the presence 

of bile. It mediates the emulsification of the fats in the digestive tract, breaking up large fat globules into 

much smaller emulsified droplets that can be processed. 

Micelles 

After forced into smaller emulsified droplets the fatty substances can be broken down much easier into 

monoglycerides and fatty acids. This is done amongst other molecules by a water soluble lipase enzyme. 

These loose particles aggregate into micelles, which are droplets a factor 200 smaller than the emulsified 

droplets. They do so under the influence of bile salts and phospholipids in the bile. 

These bile salts also contain cholesterol and fat soluble vitamins. The micelles constantly form and break 

down. The broken down components are absorbed by the intestine. 

Chylomicrons 

Once absorbed into the intestine the absorbed products are combined back into triglycerides. These are 

combines with cholesterol and fat soluble vitamins into chylomicrons, which eventually reach the 

bloodstream. 

Cholesterol Absorption 

The total cholesterol in the intestine is a combination of cholesterol from the diet and from the bile 

produced by the liver. Absorption levels of cholesterol differ per individual but generally 10% to 50% 

(Heinemann, Axtmann, & Berbmann, 1993; Sudhop et al., 2002) is an indication. The majority of 

cholesterol in the intestines is thus excreted and not absorbed. 

Cholesterol synthesis 

Cholesterol Synthesis 

So far we have established the following: 

1. The body needs cholesterol 

2. The majority of cholesterol is used in bile synthesis 

3. The majority of cholesterol in bile is not absorbed 

4. Dietary cholesterol does  not compensate the excreted cholesterol 
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This leaved the body in a position where it needs to compensate by generating cholesterol. Indeed we see 

this since the body produces about 1000 mg cholesterol a day and the average dietary intake is only 300 

mg. Note how dietary cholesterol is not available to the body since only 10% to 50% is absorbed. 

All animal cells can produce cholesterol. Some cell types are however produce more or less. Sites of higher 

production include the liver, intestines, adrenal glands and reproductive organs. 

Synthesis pathway 

Source: Biochemistry (Berg JM  Stryer L., 2002) 

The most important thing in this paragraph is that cholesterol is built from Acetyl CoA blocks, and that the 

molecule HGM CoA Reductase is an important factor in cholesterol synthesis. 

 

(Rogers & Holen, 2011) 

Cholesterol is synthesized using Farnesyl-PP. Its production depends on the mevalonic pathway. Farnesyl-

PP is produced using the following steps: 

 Acetyl-CoA + Acetyl-CoA () 

 Acetoacetyl-CoA (by Thiolase(Acetoacetyl-CoA transferaseACAT)) 

 HMG-CoA (by HMG-CoA synthase) 

 Mevalonic acid (by HMG-CoA reductase) 

 Mevalonate-5-phosphate (by Mevalonate kinase) 

 Mevalonate-5-pyrophosphate (by Phosphomevalonate kinase) 

 Isopentenyl-5-pyrophosphate (PP) (by Mevalonate-5-pyrophosphatedecarboxylase) 
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 Dimethylallyl-PP (by Isopentenyl-PPisomerase) 

 Geranyl-PP (by Farnesyl diphosphate synthase(FPPS)) 

 Farnesyl-PP (by Farnesyl diphosphate synthase(FPPS)) 

Farnesyl-PP is used to produce a number of products like heme and sterols. One of its products is 

squalene. This is the precursor used to synthesize cholesterol. One of the branches in this reaction 

produces vitamin D. 

In short Acetyl CoA is used a building blocks to cholesterol. HMG-CoA reductase (also HMGR) is an 

important mediator in this step. 

Regulation 

Regulation 

Cholesterol biosynthesis is regulated, but the mechanisms are not fully understood. So far important 

receptors called sterol regulatory element-binding protein 1 and 2 (SREBP 1 and 2) have been isolated. 

(Espenshade & Hughes, 2007; Gasic, 2014; Wang, Sato, Brown, Hua, & Goldstein, 2014) 

SREBP at Low Cholesterol 

 

(Fapril, 2009) 

When cholesterol is present SREBP circulated in its inactive form. It is bound to SREBP cleavage activating 

protein (SCAP) and Insig1. When cholesterol levels fall in a cell: 
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 Insig1 detaches from SREBP but SCAP stays attached 

 Site 1 and 2 protease are activated by SCAP (only when cholesterol is low) in the Golgi 

 SCAP is removed, leaving SREBP in its active form 

 In the nucleus is acts as a transcription factor by binding to sterol regulatory element 

 LDL receptors are expressed 

 HMG-CoA reductase is expressed 

The results of this are that the increased quantity of LDL receptors remove circulating LDL from the 

bloodstream and HMG-CoA increases the production of cholesterol by the body itself. Both result in higher 

levels of cholesterol, compensating for the low amounts that triggered the cascade. 

SREBP at high cholesterol 

Without low cholesterol to trigger the release of Insig1 SREBP will not activate the expression of more 

HMG-CoA. 

HMG-CoA at High Cholesterol 

Source: Biochemistry (Berg JM  Stryer L., 2002) 

 

(DeBose-Boyd, 2008) 
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HMG-CoA has a domain at the cytosol and membrane. Its membrane element is sensitive to the presence 

of cholesterol and other sterols. The increased concentration of these substances increases the likelihood 

that the HMG-CoA will be degraded. 

In essence what happens in the case of higher cholesterol and other sterol concentration is that HMG-

CoA will signal for its destruction, leading to lower production of cholesterol by the body. 

Course 3 - History: Why do we believe eating cholesterol is bad? 

Why we believe what we believe 

Cholesterol bad? No. 

By now many research projects and meta-analysis (analysis and comparison of multiple studies) have 

found no link between dietary cholesterol, dietary saturated fats and coronary heart disease. The 

institutions who released these reports include the World Health Organization and the Food and 

Agriculture Organization of the united States (Skeaff & Miller, 2009; WHO & FAO, 2009). 

The analysis like the ones above were carried out over significant timespans and with a significant amount 

of people. A 2010 meta-analysis of 21 studies assessed the risk of coronary heart disease, stroke and 

cardiovascular disease as a result of dietary saturated fat intake and cholesterol. The follow up in these 

studies was 5 to 23 years on a total of 347,747 subjects. They concluded that “Intake of saturated fat was 

not associated with an increased risk of CHD, stroke, or CVD.” and Consideration of age, sex, and study 

quality did not change the results. (Siri-Tarino, Sun, Hu, & Krauss, 2010) 

So what happened there? 

If heart disease risk, cholesterol and saturated fat intake is not linked to heart disease, then why do major 

governments recommend that we reduce the intake of these substances? It’s a good question, and one 

we are going to answer. 

Brief history 

We are going to run through how cholesterol research started, how it developed and how it got to the 

point where we are now. After that you will be able to see why we believe what we do now about 

cholesterol. 
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Analysis of critical moments 

Some of the moments in this debate are very critical, sometimes it is hard to believe that something 

actually happened the way it did. Of course everything is backed up with the appropriate references so 

you can look up any details you desire. 

We will pick a number of critical moments and analyze then using sociological theories that explain 

situations such as the ones we see. They will help you understand why things happened the way they did.  

How it all started (1951 - 1961) 

How it all got started 

It is around this time that cholesterol research really got started. A technique to measure blood 

cholesterol had been developed, though only total blood cholesterol could be measured. No distinctions 

could be made with regards to LDL, HDL and the related compounds. 

1951 

Ancel Keys did a piece of research in Italy that compared low-fat diet workers with wealthy high-fat diet 

individuals. (FAO & WHO, 1951) His research in Italy found a link between heart disease and these two 

populations 

1951 

This led him to the hypothesis that a fatty diet and raised cholesterol levels increase myocardial infarction 

and atherosclerosis. (Ancel Keys, 1952) 

1955 

The American president Eisenhower suffers from a heart attack. (Lasby, 1997) This propels the 

cardiovascular health debate into the public sphere. 

1957 

Keys does a study comparing countries with high fat intake to those with low fat intake and finds a link to 

coronary heart disease. With respect to his fatty diet hypothesis he concludes: “each new research adds 

detail, reduces areas of uncertainty, and, so far, provides further reason to believe that along the line of 

this hypothesis we may hope to find effective measures” (A Keys, 1957). 
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A note on epidemiological studies 

The studies that Keys had done up to this point were not controlled trials. They were an observation of a 

population. This in first glance seems like good research, but it is only suited for basic indications. 

If for example we compare the French and South African population on the basis of diet and skin color, 

we will find a clear link between cheese consumption and a lighter skin color. The fact that we find this 

correlation (link, association) does not indicate causation (reason, cause). It gives an indication for further 

research. 

After a controlled trial we would find that the cause of the skin color is not cheese, and further research 

would find the cause to be sunlight and genetics. 

1961 - A defining year 

 

(Safran, 1961) 

In this year a couple of things happened that caused Keys hypothesis of fatty diet, blood cholesterol and 

heart disease to become widely accepted. 
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Keys appears on the January cover of Time Magazine (Safran, 1961) and is recorded saying that the ideal 

diet for reducing heart disease is one where we consume 70% carbohydrates and only 15% fats (Time 

Magazine, 1961). 

The American Heart Association, based on the information at the time, drew a premature conclusion and 

published an article saying “Current available knowledge is sufficient to warrant a general statement 

regarding the relation of diet to the possible prevention of atherosclerosis” (Irvine H Page et al., 1961). 

How recommendations were formed before 1977 

Before ’77 – only total cholesterol 

At this point only total cholesterol could be measured. Studies can be split into epidemiological and 

clinical. As discussed before epidemiological studies are not trials but simply look at populations, clinical 

trials do controlled testing. 

Epidemiological studies  

 

 

Cholesterol intake map (Chloropeta, 2011) 
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Age-standardized disability-adjusted life year (DALY) rates from Cardiovascular diseases by country 

(Lokal_Profil, 2004) 

1968 – Framingham Study 

This large study aimed to research 6000 people between the ages 30 and 59. The study linked higher 

cholesterol levels to increased risk of heart disease. However cholesterol had no predictive value for 

women over 50. Also, when comparing the two groups of men with the highest and lowest cholesterol 

levels no association between amount or fat type and heart disease was found. (USHS, 1968) 

They concluded dietary fat and cholesterol was not an important factor in heart disease. 

Research in other populations 

Research was done in isolated populations. They found no link between dietary cholesterol, fats and heart 

disease. The populations included Trappist and Benedictine Monks (Groen et al., 1962), Navajo Indians 

(IRVINE H Page, Lewis, & Gilbert, 1956) and Masai (Mann et al., 1963). 

For an unknown reason Keys dismissed results in these populations as irrelevant (Ancel Keys, 1974). 

1970 – The 7 country study 

Keys published his study following 12770 men between 40 and 59 over the course of 5 years. He concluded 

“Cigarette smoking, body fatness and relative bodyweight did not seem to explain population differences 

in incidence of the disorder, but there was a tendency for incidence to be related to the prevalence of 

hypertension, serum cholesterol values and saturated fatty acids in the diet.” (Ancel Keys, 1970) 
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Clinical studies 

Few clinical studies were done before 1977, but some were. Indeed an important piece of research was 

not published until years later. 

1965 – Benefits of under 1.5 ounces of fat 

While a Hungarian team in ’63 had reported benefits of consuming less than 1.5 ounces of fat a day, a 

research committee in the United Kingdom found no benefit for reducing myocardial infarction. (Research 

Committee, 1965) 

1973 (published 1989) - Significant results 

This study was double blind and randomized. It involved 9057 people over the course of 4.5 years. The 

conclusion of the researchers speaks for itself: 

“For the entire study population, no differences between the treatment and control groups were observed 

for cardiovascular events, cardiovascular deaths, or total mortality.” (Frantz et al., 1989) 

The reason the research was not published was in the words of investigator Franz that they were 

disappointed with the results. 

1977 – The McGovern Report 

The “United States Senate Select Committee on Nutrition and Human Needs”, often referred to as the 

McGovern committee, was instated in 1968. Its chairman was Senator George McGovern, hence the 

nickname. 

The committee was tasked with creating dietary guidelines for the prevention of cardiovascular disease. 

They were under societal pressure as created by the debate surrounding president Eisenhower’s 

condition. 

Their report “Dietary Goals For The United States” prescribed lowering total fat intake below 30%, 

increasing carbohydrate intake to 55-60% and limiting cholesterol intake to 300 mg a day. (USSSCHH, 

1977) 

What about weak evidence? 

When confronted with sceptics the committee responded they did not have the luxury of time to find the 

truth before making policy. They claimed in the worst case no harm had been done, and in the best case 
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much disease would be averted. Nutritionist Hegsted commented that there was no research done into 

possible harmful effects of these recommendations. (USSSCHH, 1977) 

Opposing views 

By no means should you get the impression that no discussion was going on at the time with regards to 

this topic. Statements exemplifying this debate can be found on many occasions. Some examples include: 

“Two strikingly polar attitudes persist on this subject, with much talk from each and little listening 

between.” (Blackburn, 1975) 

“Diet-heart relation is un unproven hypothesis” (Dawber, 1978) 

Policy making organizations however, under pressure of society, felt the need to create policy without 

definitive proof. 

Late 70s early 80s: We can now split cholesterol 

1977 – We can split cholesterol 

In ’77 a technique to analyze different types of cholesterol in the blood became available. This allowed 

the possibility to study not only total cholesterol, but the ratio of LDL, HDL and other cholesterol types in 

the blood. 

 

(Simon, 2013) 
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Initial Research 

As a result of this fractioning of cholesterol a number of things were found. While levels of HDL were 

found to predict heart disease, high LDL levels were a four times better predictor. (Castelli et al., 1977; 

Tavia Gordon, Castelli, Hjortland, Kannel, & Dawber, 1977)  

Unexpected results 

Reverse links 

A 6 year study in 3 populations (Framingham, Honolulu, Puerto Rico) of in total 16349 men assessed the 

impact of diet. They found the following (Gordon et al., 1981): 

 A higher saturated ad total fat intake decreased risk of heart disease 

 Saturated fat and total fat intake were associated with longevity 

 Low HDL predicted heart disease 4x more than high LDL 

Western Electric 

In ’81 a research team revisited a population used twenty years prior and re-evaluated the results. 

(Shekelle et al., 1981) This study is particularly interesting because it has a very long time span, criticisms 

of other studies are often that they are too short, leading to anomalous results. 

The data they collected confirmed what had been found before, that there was no link between saturated 

fat and cholesterol intake and heart disease. 

Their conclusion however rationalizes their results using other studies. While their data does not support 

their conclusion they state that although no positive results have been obtained, four other studies 

besides theirs did find a link. They claim that within the context of the total literature they can conclude 

that fat composition of the diet and higher cholesterol intake causes heart disease risk. 

Media response 

The Washington post, based on this report, wrote “The new report strongly reinforces the view that a 

high-fat, high-cholesterol diet can clog arteries and cause heart disease” where this was clearly not the 

case. (Taubes, 2008) 

The New York Times quoted Shekelle saying “The message of these findings is that it is prudent to decrease 

the amount of saturated fats and cholesterol in your diet” (Taubes, 2008). 
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Scientific response 

The American Heart Association and National Heart, Lung, and Blood Institute in 1990 quoted the Western 

Electric study as having particularly impressive results and showing a clear correlation. (LaRosa et al., 

1990) 

 

A link to cancer 

In this year another Puerto Rico population of 9824 men was analyzed and a link was found between low 

cholesterol and the incidence of cancer. (Feinleib, 1981) 

The results were significant enough for Feinleib to do an analysis of studies to see if low cholesterol and 

cancer incidence have a causal link. The studies he analyzed were conflicting. Some of then showed strong 

links and some showed no link at all. He concludes low cholesterol may serve as a marker, possibly a 

genetic indication that an individual is at risk for cancer. (Feinleib, 1983) 

HDL Confusion 

The above studies found that HDL can actually strongly predict a lower chance of coronary heart disease. 

For the next 20 years it would not be the focus of major research. While there is not conclusive evidence 

this is probably since most research was trying to find a positive link between cholesterol and heart 

disease, and HDL was not a promising candidate to find this link. 

Late 80s: Large and disappointing studies 

Clinical trials 

As research methods developed more studies that actually use a randomized and double blind setup 

arose. The following studies are not the epidemiological studies as Keys did in the beginning of the 

cholesterol hypothesis. While those studies had severe limitations, the following trials actually tried to 

isolate a specific factor and test what happens when it is present and when it is not. 

1982 and 1984: $265,000,000 spent 

In ‘82 and ’84 the Multiple Risk Factor Intervention Trial (MRFIT) and The Lipid Research Clinics Coronary 

Primary Prevention Trial (LRC-CPPT) took place. Respectively they cost 115 million dollars and 150 million 

dollars. 
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MRFIT 

The MRFIT looked at 12,866 high-risk men aged 35 to 57 years. They were randomly put into two groups, 

either receiving no special treatment or an intervention program. The intervention was a lowered fat and 

cholesterol intake, help to quit smoking and if high blood pressure arose the treatment with medicine. 

(Collaboration, 1982) 

LRC-CPPT 

LRCPPT was “a multicenter, randomized, double-blind study, tested the efficacy of cholesterol lowering 

in reducing risk of coronary heart disease (CHD) in 3,806 asymptomatic middle-aged men with primary 

hypercholesterolemia”. (Collaboration, 1984) The treatment group received: 

 cholesterol lowering medication 

 a low fat diet 

While the control group receives: 

 a placebo 

 a low fat diet 

Results 

MRFIT 

The results were staggeringly insignificant. The researchers concluded “risk factor levels declined in both 

groups, but to a greater degree for the SI (special intervention) men”. They based this off of the following 

data: 

 17.9 deaths per 1,000 in the intervention group and 19.3 per 1,000 in the control group 

 Total mortality rates were 41.2 per 1,000 (intervention) and 40.4 per 1,000 (control) 

Rightfully the authors concluded this to be “a statistically nonsignificant difference”. 

LRC-CPPT 

This study in essence tested the effect of a specific cholesterol lowering medication (bile acid sequestrant 

cholestyramine resin). The results they found were: 

 A reduction in LDL-C and total cholesterol 8.5% and 12.6% greater than those obtained in the 

placebo group 
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 24% reduction in definite CHD death and a 19% reduction in nonfatal myocardial infarction 

 Risk of death from all causes was not significantly reduced in the treatment group 

In essence they showed that their drug lowers the incidence of specific cardiovascular issues, while at the 

same time lowering cholesterol levels. The amount of total deaths in both groups however was not 

significantly different. 

The researchers conclude: ”This clinical trial provides strong evidence for a causal role for these lipids 

(cholesterol etc) in the pathogenesis of CHD.” 

They rightfully note: 

 Caution should be exercised before extrapolating LRCPPT findings to cholesterol lowering drugs 

other than bile acid sequestrant cholestyramine resin 

 LRCPPT was not designed to assess whether lowering cholesterol by diet prevents Coronary Heart 

Disease 

Interpretation of LRC-CPPT 

There are a number of things to keep in mind when looking at the data: 

 After medication cholesterol lowered and risk decreased at the same time, but no causal link is 

made 

 Blood cholesterol and dietary cholesterol are not the same. As we know consuming cholesterol 

does not increase blood cholesterol in a simple manner. 

Lastly, Richard Kronmal wonderfully states: “Saying that statins reduce heart disease risk by lowering 

cholesterol is like saying that aspirin reduces heart disease by reducing headaches” (Taubes, 2008). 
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Media Response 

 

(Unangst, 1984) 

Times magazine picked up the research in an un-nuanced and sensationalist manner. They published an 

article in January titled “Sorry, it’s true. Cholesterol really is a killer.” (TIME, 1984b), in March their cover 

read “Cholesterol, and now the bad news” (TIME, 1984a). 

Basil Rifkind of the National institutes of Health (NIH), who oversaw the trials, told time magazine: “It is 

now indisputable that lowering cholesterol with diet and drugs can cut the risk of developing Heart 

Disease” and “The LRC results strongly indicate that the more you lower cholesterol and fat in your diet 

the more you reduce risk of Heart Disease” (TIME, 1984a). Both claims that were not substantiated by the 

research. 

In 2002 it was published that Rifkind said: “It’s an imperfect world. The data that would be definitive is 

ungettable, so you do your best with what is available.” (Taubes, 2002) 

Scientific consensus 

The NIH organized a consensus conference on the topic. They concluded “There is no doubt that a low-fat 

diet will afford significant protection against coronary heart disease to every American over the age of 

two.” (NIH, 1985) 

As one of the co-authors noted though: “If there had been a consensus you wouldn’t have had to have a 

consensus conference.” 
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1989 – Post consensus 

After the consensus of the NIH the National Academy of Sciences published a report with the goal of 

improving diet to reduce heart disease. They stated “Highest priority is given to reducing fat intake, 

because the scientific evidence concerning dietary fats and other lipids and human health is strongest and 

the likely impact on public health the greatest.” (NAS, 1989) 

Publications such as these illustrate how this consensus became institutionalized. Regardless of how this 

consensus was reached, as soon as it was it was taken as the truth by the public and the medical 

profession. Our attitudes today are the result of this process. 

1990 - 2006: Post consensus science and strong counter analysis 

The Consensus Lens 

After the NIH consensus research continued. Often the research itself was conducted in a randomized and 

double blind manner. The drawing of conclusions however was viewed through the NIH consensus lens. 

A 1990 study compared two groups in a 1 year study. The one group was assigned ‘usual care’ while the 

other was assigned an intervention. The intervention included (Ornish et al., 1990): 

 Low-fat vegetarian diet 

 Stopping smoking 

 Stress management training 

 Moderate exercise 

The goal of the study was to prove that lifestyle changes without using medication can treat heart disease. 

The data in the study supported this conclusion with the treatment group reducing atherosclerosis lesions 

by 20% (improvement) and the control group progressing by 5% (worsening). 

It is however impossible to conclude from this that low fat or low cholesterol intake has any effect on 

heart disease. It is akin to doing a research project testing 5 drugs and after improvement of your patients 

conclude that drug number 3 caused the improvement. The study was not designed to test a specific 

factor, and can’t be used to conclude anything other than the fact that comprehensive lifestyle changes 

can reverse atherosclerosis. 
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The Cochrane Collaboration 

 

(Cochrane Collaboration, 2014) 

This organization defines itself as follows: “We are a not-for-profit organisation with collaborators from 

over 120 countries working together to produce credible, accessible health information that is free from 

commercial sponsorship and other conflicts of interest.” (Cochrane, 2014). 

1999 – Cochrane diet analysis 

The collaboration published an analysis taking a look at 27 well controlled trials. Their objective was to 

find if a link could be found between dietary fats and cholesterol and risk of dying and heart disease. The 

analysis was updated periodically. Their latest and most advanced analysis states: 

“There were no clear effects of dietary fat changes on total mortality or cardiovascular mortality.” (Hooper 

et al., 2012) 

2006 – Cochrane intervention analysis 

This study’s objective (updates results, 2011) was “To assess the effects of multiple risk factor interventions 

for reducing total mortality, fatal and non-fatal events from CHD and cardiovascular risk factors among 

adults assumed to be without prior clinical evidence CHD.” (Ebrahim et al., 2011) 

Like their previous analysis the Cochrane collaboration used high quality studies. This time 69 trials were 

used. Their results were as follows (underline is my emphasis): 

“Interventions using counselling and education aimed at behaviour change do not reduce total or CHD 

mortality or clinical events in general populations but may be effective in reducing mortality in high-risk 

hypertensive and diabetic populations. Risk factor declines were modest but owing to marked unexplained 
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heterogeneity between trials, the pooled estimates are of dubious validity. Evidence suggests that health 

promotion interventions have limited use in general populations.” (Ebrahim et al., 2011) 

2006 - Women's Health Initiative Randomized Controlled Dietary Modification Trial 

This trial was exclusively done in 48,835 postmenopausal women aged 50 to 79. The fact that only 

postmenopausal women were used has been used as a criticism, however in combination with other 

recent analysis this is only one of many pieces of evidence. 

The intervention group aimed to reduce total fat intake to 20% of calories and increase intakes of 

vegetables/fruits to 5 servings/d and grains to at least 6 servings/d. The results after 8 years (Howard et 

al., 2006): 

 Low-density lipoprotein cholesterol levels, diastolic blood pressure, and factor VIIc levels were 

significantly reduced 

 Levels of high-density lipoprotein cholesterol, triglycerides, glucose, and insulin did not 

significantly differ between groups 

 Did not significantly reduce the risk of CHD, stroke, or CVD in postmenopausal women and 

achieved only modest effects on CVD risk factors 

The authors concluded “more focused diet and lifestyle interventions may be needed to improve risk 

factors and reduce CVD risk”. Quite obviously the guidelines of altered fat and cholesterol intake were not 

an effective measure. 

21st century: Diet comparison studies 

Low Carb: no weight loss, but better cholesterol 

While a 2003 study showed a slightly larger amount of weight loss in a low carb diet than in a high carb 

diet group, the results became insignificant after 1 year. (Foster et al., 2003) 
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2003 results  confirmed in 2008 (Shai et al., 2008) 

The study may have set out to test if a low carbohydrate diet is useful for treating obesity, but what they 

found on cholesterol levels is far more compelling. What they found in the low carb group was: 

 HDL levels were  significantly increased 

 Triglycerides were significantly reduced 

Both of these have been shown to improve longevity and decrease cardiovascular risk. 
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(Foster et al., 2003) 

 

Comparing popular diets 

In 2007 4 popular diets were compared. They coincidentally range from high carbohydrate low fat to low 

carbohydrate high fat diets. While this study also emphasizes weight loss, the cholesterol statistics in this 

study are very revealing, particularly those of the Atkins low-carb group (Gardner et al., 2007): 

 Biggest weight reduction over 12 months 

 Mild increase in LDL 

 Drastic decrease in triglycerides 

 Drastic increase in HDL 

 Largest decrease in diastolic blood pressure 
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Low fat vs Mediterranean vs Low carb 

 

(Shai et al., 2008) 

A 2008 comparison of a low fat and low carbohydrate diet, with a Mediterranean diet in the middle, shows 

striking results in line with those of other researchers (Shai et al., 2008). The results of the low carb diet 

compared to the other groups show: 

 More weight loss in, but lesser significance after a longer time 

 A significant increase in HDL 

 A significant decrease in triglycerides 

In addition it showed an improvement in the LDL:HDL ratio as a result of relative the increase of HDL 

compared to LDL. 
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Course 4 - Anthropology: theories explaining what happened in the 

cholesterol debate 

Scientists are people 

Scientists are people 

When reading about theories that explain how knowledge is produced, many of them try not to describe 

how scientific knowledge is created but how it should be created. Many people, including those who 

theorize about the creation of knowledge, see scientists as these lab coat wearing creatures that seek for 

knowledge all day. 

 

(Grollman, 2013) 

While scientists indeed do search for knowledge, they are human and have human behavior. This is not 

limited to the need for drinking water when working in a lab or taking breaks every so many hours to have 

food. 

As would be expected from human beings, scientists were raised in a particular culture, have certain 

beliefs, have political affiliations and are influenced by those around them. Being a scientist doesn’t make 

one impervious to having a bad day, or being less than sharp after a glass of wine too many the night 

before work. They are human beings like everyone else. 
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There is no ivory tower 

When a scientists does an experiment in a lab, other people are around. They may or may not be working 

together, but they will probably interact. When a researcher finds a certain piece of data, it may not be 

very clear what it means. The trained eye can through a microscope see all sorts of information that is not 

as simple as “ah, there it is”.  

The same way that a doctor looks at an x-ray and can see what is wrong, while the patient just sees a 

pretty picture of black and white shades, the researcher interprets what comes out of the microscope (or 

other equipment). 

When in doubt a researcher may ask for help from a colleague. They will both look through the microscope 

and argue what it is they are seeing. For some reason, once this decision is reached, the people who read 

the results of the research ignore that the fact was established through a social argument. While this can 

be said to be a ‘scientific’ argument it is social nonetheless. Skills in argumentation, status within the 

community and many other things impact this process. 

Cholesterol – Social Forces in the McGovern Committee 

Social elements in the McGovern Committee 

When the United States Senate Select Committee on Nutrition and Human Needs recommended lowering 

total fat intake below 30%, increasing carbohydrate intake to 55-60% and limiting cholesterol intake to 

300 mg a day in 1977 (USSSCHH, 1977) they did so under particular social influences. 

Original formation 

The committee was created in 1968 after Senators Kennedy and Clark took a field trip to Cleveland and 

observed a number of seemingly malnourished children (Anson, 1972). CBS news shortly after trip aired 

a special titled “Hunger in America” (Nestle, 2013). This put nutrition on the public agenda. 

Annual extensions 

The committee required to be extended annually, and continued to do so until in 1977 the committee 

was disbanded in a mass restructuring of the governmental committee structure (Eisinger, 1998). 

McGovern strongly tried to prevent this, but failed in the end (Eisinger, 1998). 
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McGovern’s dramatization 

McGovern was known to dramatize the issues his committee worked on in order to gain support. In a 

similar way that Kenedy and Clark pointed out malnutrition in Cleveland, McGovern organized an 

expedition to Immokalee. 

The committee viewed the condition of 20,000 mostly black Hispanic migrant workers, including graphic 

examples of malnutrition (Anson, 1972). As humans do, the committee rationalized their actions based 

on the information and examples they had been exposed to, even if they did not represent the American 

population overall. 

Pressures on the committee 

Starting with the heart attack of president Eisenhower in 1955 (Lasby, 1997) cholesterol became  an issue 

of public interest. The committee thus operated under four important influences: 

 A society occupied with reducing heart disease 

 A committee chair prone to dramatizing 

 The need for annual extensions 

 Time pressure (“we don’t have the luxury to find the truth before making policy”) 

It is not hard to imagine how these four factors led to the dietary recommendations of the committee, 

even though there was no hard evidence. 

The weak and strong programs 

Weak vs strong 

The weak and strong programs are theories that analyze the creation of science. We will discuss first the 

weak program and then the strong program which criticizes it. 

Weak program 

Analysts following the weak program use social behavior to explain errors in science. If a piece of scientific 

knowledge that was created turns out to be false, they look for a social reason as to why this is the case. 

In the case of cholesterol we could say social forces corrupted pure science because of politics and half 

truths. 
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Merton’s Norms 

One of the people who had such an idealized view of how science works was Robert Merton. He concluded 

from his research that the conduct in science is governed by four rules (Merton, 1942) to which adherence 

is rewarded and deviance is punished. These rules are: 

 Universalism – Claims are evaluated based on their evidence, not who presents the claim 

 Communism – Scientific knowledge is commonly owned 

 Disinterestedness – Scientists disengage their interests from their actions and interpretations 

 Organized skepticism – An idea is viewed with skepticism until fully proven 

While they sound like a perfect description of science this is precisely the ivory tower perspective that 

does not apply to humans. In practice is turns out scientists put value on the opposite of these norms as 

well. When interviewing the Apollo space project Ian Mitroff documented (Mitroff, 1974): 

“Commitment, even extreme commitment such as bias, has a role to play in science and can serve science 

well.” “Without commitment one wouldn’t have the energy, the drive to press forward against extremely 

difficult odds.” (Mitroff, 1974) 

Sergio Sismondo notes: 

“Mitroff’s subjects identified positive value in opposites to each of Merton’s norms: Scientific claims are 

judged in terms of who makes them. Secrecy is valued because it allows scientists to follow through on 

research programs without worrying about other people doing the same work. Dogmatism allows people 

to build on others’ results without worrying about foundations.” (Sismondo, 2004) 

Weak program – Idealistic program? 

An important criticism of the weak program is that it is asymmetrical. It treats ‘true’ and ‘false’ knowledge 

in different ways. The ‘right’ way is technical, the ‘wrong’ way corrupted by social influences. 

If something goes wrong in science we can’t simply attribute it to someone breaking the rules. Researchers 

don’t have a secret rulebook that everybody obeys, and to which offenders are dragged in front of a secret 

council or jury. The strong program tries to solve this issue. 

Strong Program 

The strong program was developed in the 70s and is best summarized by the points that David Bloor 

provided (Bloor, 1976). Paraphrased they are: 
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 A causal relation between social behavior and knowledge 

 It applies to both ‘true’ and ‘false’ science 

 The case theory would explain the ‘true’ and ‘false’ science 

 It has to be applicable to all fields, including sociology 

It tries not to set rules that lead to ‘true’ knowledge and of which breaking leads to ‘false’ knowledge, but 

rather sees all knowledge as shaped by a complex interplay between data, social behavior and culture. 

Unlike the weak program it would view the cholesterol case study as no different from a fact that we 

currently view as true. It would analyze both based on how technical and social forces lead to the final 

outcome. 

Focus on process 

The strong program puts it focus on analyzing the process through which science is created, not the 

knowledge itself. As put by Sismondo: 

“the strong programme STS has been concerned with showing how much of science and technology can 

be accounted for by the work done by scientists, engineers, and others” (Sismondo, 2004) 

This means that adherents to the strong program look at both established and disproven facts and analyze 

the technical and social aspects of why they were decided to be true or false. 

Science: A game of consensus 

Research data is fuzzy by nature. It takes a person with the appropriate knowledge to interpret data and 

come to a conclusion. When thinking about science the general line of thinking is often: 

1. The scientist thinks of a theory 

2. The scientist does an experiment 

3. The experiment proves the theory 

4. Science has now proven the theory is true 

As emphasized by the strong program though, all science is subject to social laws. The above steps may 

be more appropriate as follows: 

1. The scientist is asked to prove a theory 

2. The scientist thinks of many experiments that may provide data 
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3. Based on discussions with the team, the boss and the institution providing funds an experiment 

is chosen 

4. The experiment is started 

5. Some elements don’t work out as planned, the experiment is modified on the fly 

6. The experiment is concluded and the data collected 

7. The scientist (who works in biology) needs to do statistical analysis, and may be good at it, bad at 

it or ask a colleague to help out. They will argue about techniques and what graphs give the most 

dramatic result. 

8. There is a 70% likelihood that the theory is true based on the found data. The publication title is 

chosen: “Most likely the theory is true” 

9. Newspapers report “Scientists prove a new theory”. 

Four Social Aspects 

The above is but an example of how the process could go. We can already see many points at which the 

social nature of humans can influence the state of scientific knowledge. 

David Hess proposed four aspects to the social element of science (Hess, 1995): 

 Decisions – what knowledge is produced and how it is used 

 Observations – what people want, expect and are able to see 

 Generalizations and theories – the social generation and negotiation of them 

 Methodology – choices on tools, statistical significance etc. 

These four areas are a way of looking at the types of social processes that have an impact on knowledge 

alongside what we would consider cold hard science. 

Social construction of and after the McGovern report 

Social effects: looking back 

There is no way to go back in time and verify exactly what social processes caused the discourse that took 

place. We can however look at a number of possible explanations for the events that took place. 
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Keys vs John Doe 

While the rule of universalism in Merton’s theories says it doesn’t matter who provides knowledge, but 

the validity of the knowledge matters this is not the case in reality. The McGovern report of ’77 was based 

on the science at the time. 

While the 7 country study has shown an association between higher fat and cholesterol intake and heart 

disease (Ancel Keys, 1970), studies on isolated populations showed there was no link (Groen et al., 1962; 

Mann et al., 1963; IRVINE H Page et al., 1956). 

Keys dismissed these studies as irrelevant, but never revealed why he thought this to be the case. This 

leads to a conflict between who to believe: 

 3 independent studies by relatively unknown researchers 

 One epidemiological study by a Time Magazine featured individual (Time Magazine, 1961) 

The social status of Keys may have led to his research being the stronger basis of the McGovern report. 

This combined with time pressure, a desire of the committee to come up with concrete results 

(remember, annual extension) and a chairman who doesn’t shy away from dramatization the report can 

be put into a social context. 

Social expectations 

After the official recommendations of the McGovern committee this set a particular tone in science. 

Interpreting results is done based partially on expectations and desires. Any study claiming no link 

between dietary cholesterol and heart disease would in essence need to defend itself against the United 

States government.  

Claiming a result counter to the established guidelines may have a number of negative effect on you as a 

researcher: 

 It could be assumed you are a bad scientist, since you find unexpected results 

 Your research funding partners may shy away from ‘alternative’ science 

 You could be vilified by colleagues and the media 

The re-evaluation of the Western Electric group is a great example. No link was found between fat in the 

diet and heart disease (Shekelle et al., 1981). They concluded however that while they found no positive 

results, other studies had. So while in isolation this was no proof the context of the total literature justified 

the conclusion that: 
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“The results support the conclusion that lipid composition of the diet affects serum cholesterol 

concentration and risk of coronary death in middle-aged American men.” (Shekelle et al., 1981) 

This is a perfect example of how social context strongly influenced a conclusion which was not founded 

on pure data. Of course the role of technical arguments can’t be discounted, but uncertainties leave a lot 

of space for argumentation. 

Different levels of knowledge 

Levels of knowledge 

Instead of looking at knowledge as being transferred in one direction across a number of groups, we can 

view different levels of knowledge (Shinn & Whitley, 1985). Instead of having a unidirectional flow of 

information, all levels interact with each other. Knowledge is not taken and altered to be compatible with 

another group, but meanings are stripped and added when progressing from one level to another.  

Intraspecialist level 

The intra (inside) specialist (specific) area contains knowledge that is specific to a certain domain. 

Examples are research data and papers published on a particular topic. 

Knowledge in this area is highly contextual and tentative. 

Interspecialist level 

The Inter (across) specialist area contains information that bridges intraspecialist areas. Examples are 

interdisciplinary information sources like articles or conferences. 

Knowledge here is less contextual but still only a (weak/strong) indication of truth. 

Pedagogic “textbook” level 

This area contains literature and information used for education. It is considered confirmed and verified. 

It is a condensation of the current state of scientific knowledge, deemed secure enough to teach. 

Knowledge at this level is perceived as a fact. Truth exists within a context. 

Popular level 

The word popular refers to the population, not popularity. It is the information in mainstream media and 

the public consciousness. Examples include newspapers and science documentaries. 

Here nuances and specialist knowledge are stripped. The truth becomes simple. 
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Lost in translation 

When knowledge skips from one level to another it is not simply adjusted to fit into the new context. The 

fact as it was is altered by the process (Fleck, 1981). In addition, taking knowledge from its original level 

to another makes it easier to make it appear more or less certain than before. 

“The more removed the context of research is from the context of reception in terms of language, 

intellectual prestige and skill levels, the easier it is to present their work as certain, decontextualized from 

the conditions of its production, and authoritative.” (Shinn & Whitley, 1985), emphasis mine. 

People consume multiple levels 

While a piece of knowledge may reside on a certain level (or in different forms on different levels), people 

do not exist on a specific level. Depending on the circumstance an individual consumes information from 

multiple or all of the four levels. 

As discussed in the linear model, everyone is a lay person on one area or another. Many people have also 

been exposed to the pedagogic level throughout their education and at some point have had contact with 

the specialist levels. 

All levels influence each other 

Consider a fictional scenario: 

A specialist is creating scientific knowledge in the field of medicine. This individual is influenced by 

knowledge from all levels. Perhaps a news article on television yesterday claimed new research shows a 

link between coffee and cancer. This may result in them not choosing to investigate if caffeine can improve 

cancer treatment. So in essence: 

 Coffee has been linked to cancer 

 Caffeine has shown to help some women in breast cancer, but I would  be stupid to use caffeine 

since coffee was just linked to cancer 

 Including caffeine in my breast cancer research would make no sense 

 I’ll exclude caffeine from the study 

While the above seems legitimate, consider how knowledge may have descended from the higher to 

lower levels: 

 Intraspecialist: Coffee has a mild link to a higher level of prostate cancer in Asian men 

https://www.skillcollector.com/


By Mentor Palokaj – Published at https://www.skillcollector.com  

49 
 

 Interspecialist: Coffee can be linked to prostate cancer 

 Pedagogic: Coffee can be linked to certain types of cancer in specific populations 

 Popular: Coffee has been linked to cancer 

 In the researchers mind: Caffeine can cause cancer 

While it seems a harmless simplification consider the following: 

 Caffeine is not the same as coffee. An different compound in coffee could produce the result 

 The link was found in male prostate cancer, which can’t be applied to breast cancer 

 The link was found in men, who have a different metabolism than women 

 The link was found in an Asian population, which can be very genetically different from the 

researcher’s test group 

Perhaps caffeine could improve breast cancer treatment. But because of a sure-sounding news article we 

will never know. 

All levels are connected 

Since individuals and the organizations in which they work translate and transfer knowledge between 

different levels, all levels can directly or indirectly influence each other. 

LRC-CPPT Case Study: How knowledge transferred 

Case Study: The LRC-CPPT 

Intraspecialist 

The study found data which was presented in their report. The statements they made were (Collaboration, 

1984): 

 A reduction in LDL-C and total cholesterol 8.5% and 12.6% greater than those obtained in the 

placebo group 

 24% reduction in definite CHD death and a 19% reduction in nonfatal myocardial infarction 

 Risk of death from all causes was not significantly reduced in the treatment group 

Interspecialist 

While the study itself might be considered in this domain in the first place (it involved pharmacology, 

medicine, nurse practice etc), there is specific information that applies to this level. The researchers made 

clear that (Collaboration, 1984): 
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 Caution should be exercised before extrapolating LRCPPT findings to cholesterol lowering drugs 

other than bile acid sequestrant cholestyramine resin 

 LRCPPT was not designed to assess whether lowering cholesterol by diet prevents Coronary Heart 

Disease 

This allows researchers in other fields to apply the findings in the right context. 

Popular 

The ambiguous results and cautionary notices of the researchers did not make it across to the public level: 

“Sorry, it’s true. Cholesterol really is a killer.” (TIME, 1984b) 

“Cholesterol, and now the bad news” (TIME, 1984a) 

A very direct conversion from the specialist level to the popular level can be seen through the conversation 

between Rifkind and Time magazine: 

“It is now indisputable that lowering cholesterol with diet and drugs can cut the risk of developing Heart 

Disease” and “The LRC results strongly indicate that the more you lower cholesterol and fat in your diet 

the more you reduce risk of Heart Disease” (TIME, 1984a) 

Pedagogical 

The impact on this level happened after the popular level. This goes to show that knowledge can change 

levels in a non-linear fashion. The NIH consensus conference can be seen as converting knowledge from 

other levels. There, based on the knowledge in the abovementioned spheres was decided that: 

“There is no doubt that a low-fat diet will afford significant protection against coronary heart disease to 

every American over the age of two.” (NIH, 1985) 

Continuous development 

As this case study shows, knowledge is transferred from level to level and changes meaning when it does. 

This is but one example of how this happened in the cholesterol debate. 

Linear transfer of knowledge: science, the media and the public 

From science to public  

There are multiple theories on knowledge transfer. One competing model of the knowledge levels theory 

is the linear model. 
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Linear transfer 

The communication of scientific information is often seen as a linear process. Research is done, and after 

completion covered by journalists and popular media. The general public then consumes these reports 

and becomes aware of new research. This supposes a number of things: 

“The media as a channel designed to convey scientific notions, but often unable to perform this task 

satisfactorily due to lack of competences and/or predominance of other priorities (e.g. commercial 

interests); 

The public as passive, whose default ignorance and hostility to science can be counteracted by appropriate 

injection of science communication; 

Science communication as a linear, one-way process in which the source context (specialist elaboration) 

and target context (popular discourse) can be sharply separated, only the former influencing the latter; 

Communication as a broader process concerned with the transfer of knowledge from one subject or group 

of subjects to another; 

Knowledge as being transferable without significant alterations from one context to another, so that it is 

possible to take an idea or result from the scientific community and bring it to the general public.” (Bucchi 

& Trench, 2008) 

Who is the public? 

When communicating science to the public, is it safe to assume they have an inferior understanding based 

on less knowledge? Surely the average Joe doesn’t know enough about biology and chemistry to learn 

about the latest developments in the medical field? 

It is important to see the public not as an ambiguous entity, but anyone who is a lay (non-expert) in any 

field. This indeed includes all of us. 

Different knowledge 

It has been argued that the way the lay public does not have inferior knowledge, but simply another way 

of looking at information. Each individual’s own expertise, experience, trust in certain organizations and 

capacity to reason makes them capable of absorbing complex information. 

“Lay knowledge is not an impoverished or quantitatively inferior version of expert knowledge; it is 

qualitatively different” (Bucchi & Trench, 2008) 
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Brian Wynne goes on to explain the lay knowledge consists out of more than factual information. An 

individual has many elements like personal judgment, capacity to apply scientific knowledge, external 

expertise and so on. (Wynne, 1989, 1995) 

The Media 

An information channel 

From the perspective of the public, and indeed scientists as well the media are portals through which 

information is transferred between groups. The media in this model functions as a bridging organization 

that takes knowledge from one group and modifies it so the other group can understand it. 

Of course every medium has its own unique dynamic, and we can’t simply apply the same analysis to all 

of them. Newspapers and television are indeed very different. We can however look at some 

commonalities between the two. 

A business model 

From the perspective of the media, they are an apparatus designed to make money. The governing forces 

of these channels work within a commercial framework. The success of a medium depends on how much 

money they can make, and thus indirectly the amount of attention they can grab from potential readers. 

Readers as the client 

Subscription based media depend on the continued interest of their clients. They must thus constantly 

prove that they are a good source of information. This can be done by being of a higher quality than the 

alternatives, or by being more interesting. 

Readers as the product 

Most media depend either partially or fully on advertising for their revenue. Since the client of a company 

is the paying individual, this makes advertising businesses the customer of a medium. By extension this 

makes readers attention the product they are selling. 

Different understandings 

The consumers see the media as a source of information. The media see the consumers as a source for 

attention. Consumers desire information, and assume this is what the media offer. The media sees the 

consumer as a source of revenue and does their best to capture attention. 
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This leads to a situation where consumers expecting the information they get served to be motivated by 

a quest for truth. Whereas the media has a vested interest in sensationalism, exaggeration and confusion. 

After all it is attention they are after, which is sold as a product to the paying customers. 

Misunderstood science 

In this linear view what happens to scientific information is simple. First it is created in a piece of research. 

This has already been socially influenced by the previously discussed mechanisms. Then it is picked up in 

the media, oversimplified and sensationalized and presented to the public. The public is confronted with 

incomplete information and analyses it using the frameworks and information at their disposal. 
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