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Abbreviations: HDL-c, high-density lipoprotein-cholesterol; 
LDL, low-density lipoprotein; LDL-c, low-density lipoprotein-
cholesterol; VLDL, very low-density lipoprotein

Introduction
The first approach to be adopted in the treatment of hyperlipidemias 

is dietary intervention. To achieve this goal, patients should be 
informed of the reason for the intervention, its importance and how 
to proceed with it. Three dietary factors have adverse effects on 
lipoprotein metabolism: high intake of saturated fat, cholesterol, and 
excessive caloric intake, which leads to obesity.1 Traditionally, fat has 
been considered as the most important dietary factor with respect to 
chronic diseases, especially coronary heart disease and certain types 
of cancer.2 Although other components of the diet, such as unsaturated 
fatty acid, carbohydrates, protein, and alcohol can affect lipoprotein 
metabolism, they are not included in the category of cholesterol-
raising nutrients.1 The phase 1 diet promotes a reduction in intake of 
the foods higher in saturated fats and cholesterol, which can often 
lead to some changes in eating habits. The phase 2 diet requires even 
more careful attention, as it advocates a more drastic decrease in the 
intake of these nutrients, which can make it very difficult to adhere to 
the diet and the quality of the diet, if it is not well planned. Therefore, 
frequent consultations with the nutritionist are recommended, 
preferably specialized in the area of lipids, in order to obtain the 
desired dietary modifications. The prerequisite for any diet is that 
it is nutritionally adequate, that is, it contains sufficient amounts of 
macro and micronutrients, in order to meet the recommendations. To 
do so, it must include a wide variety of foods. Fruits, vegetables and 
legumes (beans, peas) are good sources of vitamin A, C, folic acid, 
fiber and minerals. Cereals and derivatives (rice, flours, breads, etc.), 
especially whole grains, contain B vitamins, complex carbohydrates, 
fiber, as well as a small amount of protein and iron. Chicken, fish, 
beef and eggs are good sources of protein, iron and B vitamins. Milk 
and its derivatives (except butter), in addition to being good sources 
of protein, are also excellent sources of calcium. However, these last 
two food groups are also rich in saturated fats and cholesterol and 
therefore should be used in small amounts or in a modified form. 

More specifically, the following modifications should be 
considered:

Total fat: The recommendation that total dietary fat should not exceed 
30% of total calories has two goals: to facilitate the reduction in 
saturated fat intake and to promote weight reduction when necessary.

Saturated fatty acids: It is well defined that saturated fatty acids 
promote an increase in plasma cholesterol levels.3,4 However, this is 
only true for some fatty acids, such as palmitic acid and myristic acid, 
present mainly in milk fat and its derivatives, in the fat of most meats 
and in some foods of plant origin, such as coconut, coconut oil, cotton 
and palm oil. Stearic acid, also saturated, does not seem to cause 
an increase in cholesterolemia.5,6 Although beef fat has reasonable 
amounts of stearic acid, cocoa butter has the highest amount of 
this fatty acid. As the main component of chocolate is cocoa butter, 
some studies have been carried out, showing that moderate amounts 
of chocolate do not promote cholesterol elevation,7,8 however, one 
cannot forget its high total fat content, which should be considered for 
overweight patients.

To reduce the intake of saturated fatty acids, especially those 
known to be hypercholesterolemic, one should use skim milk or 
yogurt, low-fat cheeses such as ricotta, cottage cheese and fresh 
Minas cheese with specification on the label of reduced amount of fat. 
In relation to beef, preference should be given to cuts with lower fat 
content. In addition, all apparent fat must be removed. White chicken 
meat and turkey meat, without skin, have lower total and saturated fat 
contents. However, the dark meat of these birds has values sometimes 
even higher than some cuts of beef. Lean pork loin, that is, with 
the apparent fat removed, contains an amount of total and saturated 
fat similar to that of some cuts of beef, and can therefore be used 
eventually. The best choice, however, is still fish meat, which has the 
lowest total and saturated fat contents.

Monounsaturated fatty acids: The main monounsaturated fatty 
acid present in foods is oleic acid, which appears to have a neutral 
or slightly beneficial effect on cholesterol levels.9,10 This fatty acid 
is mainly present in olive, canola, rice, peanut, cashew, hazelnut 
and avocado oils. Monounsaturated fatty acids can also be produced 
from the hydrogenation of polyunsaturated oils in the production of 
margarines and hydrogenated vegetable fat; are the trans-isomeric 
forms. Recent data suggest that these fatty acids, in contrast to oleic 
acid, may promote elevations in cholesterol levels.11,12 In the United 
States, the content of trans fatty acids ranges from 7 to 24% in 
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Abstract

The prerequisite for any diet is that it is nutritionally adequate, that is, it contains sufficient 
amounts of macro and micronutrients, in order to meet the recommendations. To do so, 
it must include a wide variety of foods. Fruits, vegetables and legumes (beans, peas) are 
good sources of vitamin A, C, folic acid, fiber and minerals. Cereals and derivatives (rice, 
flours, breads, etc.), especially whole grains, contain B vitamins, complex carbohydrates, 
fiber, as well as a small amount of protein and iron. Chicken, fish, beef and eggs are good 
sources of protein, iron and B vitamins. However, these last two food groups are also rich 
in saturated fats and cholesterol and therefore should be used in small amounts or in a 
modified form. More specifically, the following modifications should be considered: Total 
fat - The recommendation that total dietary fat should not exceed 30% of total calories has 
two goals, to facilitate the reduction in saturated fat intake and to promote weight reduction 
when necessary. In this article the focus is mainly on diet interventions and lipoprotein 
metabolism as understood so far.
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margarines, and hydrogenated vegetable fat contains 15% of these 
fatty acids.13

Thus, the controversy is created about what would be more 
appropriate for hypercholesterolemic patients: the use of butter or 
margarine? Butter contains about 50% saturated fat (mainly palmitic 
and myristic acid), 3% polyunsaturated and 23.4% monounsaturated, 
as well as containing 219 mg of cholesterol.14 Margarines vary greatly 
in their composition, which depends on the types of oil used in their 
manufacture and the degree of hydrogenation. The creamier the 
margarine, the lower its degree of hydrogenation and therefore the 
lower the amount of saturated fat and probably the lower the content 
of trans-isomeric monounsaturated fatty acids. If we consider that the 
trans fatty acid content of margarines produced in Brazil is similar 
to those produced in the United States (7% to 24%), this value is 
far below the amount of saturated fat found in butter. In addition, 
margarines contain more polyunsaturated fatty acids and do not 
contain cholesterol. Therefore, it should be recommended to use 
creamy margarines, in limited quantity, so as not to increase the total 
fat content of the diet.

Polyunsaturated fatty acids: There are two categories of 
polyunsaturated fatty acids: omega-6, represented mainly by linoleic 
acid, and omega-3, whose plant representative is linolenic acid 
and the animal representative are eicosapentanoic acid (EPA) and 
docosahexaenoic acid (DHA), present in fish fat. The replacement 
of saturated fat in the diet by linoleic acid promotes a decrease in 
cholesterolemia.3,4 Therefore, for many years diets with a high content 
of linoleic acid were recommended; however, little is known about 
the effects of consuming this fatty acid in large quantities over a long 
period of time. Therefore, the intake of linoleic acid should not exceed 
7% of the total caloric value of the diet. Several vegetable oils are 
rich in linoleic acid, among them sunflower, corn and soybean oil. 
Although these oils are high in polyunsaturated fatty acids and low in 
saturated fatty acids, they should be consumed in moderation as they 
can also lead to weight gain due to the high energy content.

In recent years, there has been a growing interest in the possible 
benefits of omega-3 fatty acids on atherogenesis, particularly EPA and 
DHA, present in fish oils. Omega-3 fatty acids promote a decrease 
in plasma triglycerides when used in high doses,15 however, other 
measures that are also effective, such as a decrease in the intake 
of simple sugars, alcohol and weight loss, are the first choice in 
the treatment of hypertriglyceridemias. There is no evidence that 
these fatty acids have any effect on cholesterolemia, and their role 
in reducing the risk of cardiovascular disease has not yet been 
established. In addition, little is known about the possible adverse 
effects of its consumption over a long period of time. Therefore, the 
use of fish oil capsules as a therapy in the treatment of hyperlipidemias 
is not recommended. Regarding the use of fish rich in omega-3 fatty 
acids, epidemiological studies suggest that frequent consumption of 
any type of fish, regardless of its fatty acid composition, is associated 
with a lower risk of cardiovascular disease.16 Therefore, the increase 
in the consumption of fish instead of beef is a recommended measure 
in the treatment of hypercholesterolemias.

Cholesterol: Dietary cholesterol causes hypercholesterolemia and 
atherosclerosis in several laboratory animals. However, metabolic 
studies in humans, properly controlled, demonstrate that dietary 
cholesterol can cause non-uniform elevations in cholesterolemia.4,17 
It seems, however, that there are individual differences in the 
modification of cholesterolemia compared to diets high in cholesterol.18 
In addition, it is known that some types of saturated fat promote 
higher elevation of serum cholesterol levels than dietary cholesterol 

alone.19 The interest in the atherogenicity of dietary cholesterol seems 
to be beyond the promotion of the elevation of serum cholesterol 
levels, since the absorbed dietary cholesterol enters the circulation 
with the chylomicrons, which are later degraded to the remaining 
chylomicrons, rich in cholesterol, which appear to be atherogenic.1

Cholesterol is found only in foods of animal origin. Particularly 
high in cholesterol are the egg yolk, the viscera, such as liver, heart, 
tongue, etc. and some crustaceans and molluscs, such as shrimp, 
lobster, oyster, etc. Beef, chicken and pork contain similar amounts 
of cholesterol, around 80 mg per 100 g. Dairy products also contain 
cholesterol, especially butter. To meet the recommendation of the 
phase 1 diet, that is, a cholesterol intake of less than 300 mg/day, 
foods higher in cholesterol should be avoided and the others should 
be used in moderate amounts. Preference should also be given to 
those containing the lowest saturated fat content.20–22 There are many 
scientific papers that study the effects of different kinds of foods with 
lipid profile levels as, for example, to systematically evaluate the 
evidence regarding the effects of foods on Low-Density Lipoprotein-
cholesterol (LDL-c) levels and to compare the findings with current 
guidelines.

Data synthesis: from origin through June 2019, we searched 
PubMed, Cochrane Database of Systematic Reviews, and Cochrane 
Central Register of Controlled Trials for guidelines, systematic 
reviews, and RCTs (for coffee intake only) of at least 13 days 
duration. Additionally, we searched Trip database for guidelines 
from 2009 through October 2019. Language was restricted to 
English. The strength of evidence was evaluated using The Grading 
of Recommendations Assessment, Development, and Evaluation 
(GRADE). A total of 37 guidelines, 108 systematic reviews, and 20 
RCTs were included. With high evidence, foods high in unsaturated 
and low in saturated and trans fatty acids (e.g. rapeseed/canola oil), 
with added plant sterols/stanols, and high in soluble fiber (e.g. oats, 
barley, and psyllium) caused at least moderate (i.e. 0.20-0.40 mmol/L) 
reductions in LDL-c. Unfiltered coffee caused a moderate to large 
increase. Soy protein, tomatoes, flaxseeds, and almonds caused small 
reductions. With moderate evidence, avocados and turmeric caused 
moderate to large reductions. Pulses, hazelnuts, walnuts, high-fiber/
wholegrain foods, and green tea caused small to moderate reductions, 
whereas sugar caused a small increase. Other identified foods were 
either neutral or had low or very low evidence regarding their 
effects.23–27 Several foods distinctly modify LDL-c levels. The results 
may aid future guidelines and dietary advice for hypercholesterolemia.

Although not being in the scope of this review the more recent 
tracks of the matter are being derived towards gut microbiome 
and metabolome independently of energy intake, also micro and 
macronutrients with particular attention to Mediterranean diet.20–22 
Even though the experimental studies tend to focus on molecular 
biology and related techniques the complexity of the external facts 
and overall interactions linked to lipoproteins still remain very 
important issues as associated factors to the quality of the diets and 
dietary interventions aimed at lipid levels amelioration.28,29

Total calories: Every dietary prescription has as one of the goals to get 
patients to achieve the desired weight. In the case of hyperlipidemias, 
this recommendation has a special significance, since obesity, in 
addition to being a risk factor for cardiovascular disease, is directly 
related to the elevation of cholesterol and plasma triglyceride 
levels. The reduction of body weight can be achieved through a diet 
nutritionally compatible with the needs of the patient, and also by 
increasing physical activity. Both weight reduction and increased 
physical activity are extremely important elements in the treatment of 
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hypercholesterolemia. These factors not only promote the reduction 
of cholesterol levels, but also provide other benefits, such as reduced 
triglyceride levels, increased high-density lipoprotein-cholesterol 
(HDL-cholesterol), reduced blood pressure and decreased risk of 
diabetes mellitus.30 In the specific case of overweight patients, it is 
very common to detect elevated plasma triglycerides, and the intake 
of simple sugars and the consumption of alcoholic beverages should 
be reduced. Hyperglycidic diets stimulate the synthesis of very low-
density lipoproteins (VLDL) and, therefore, often raise triglyceride 
levels and reduce serum HDL-cholesterol concentration.1

Fibers: Dietary fiber is a generic term that includes substances 
with characteristic chemical structure, physical properties, and 
physiological effect.31 Dietary fibers are classified, according to 
their solubility in water, into soluble (pectins, gums, mucilages and 
some hemicelluloses) and insoluble (cellulose, lignin and remaining 
hemicelluloses).32 Insoluble fibers accelerate intestinal transit, increase 
fecal cake, slow down the hydrolysis of starch and glucose absorption; 
soluble fibers, on the other hand, delay gastric emptying, intestinal 
transit, glucose absorption and reduce serum cholesterol.32–34 Foods 
are composed of various types of fiber in varying amounts. Soluble 
fibers are found in greater quantities in oats, barley, legumes, apples 
and citrus fruits, while insoluble fibers are found in wheat bran, whole 
grains and cereals and vegetables.32,35,36 

The recommended intake of total dietary fiber for adults is 20 to 
30g/day, being around 25% (6g) of soluble fiber.30 The best way to 
achieve this recommendation is to increase your intake of fiber-rich 
foods. The group of cereals and their derivatives and those of legumes 
represent good sources of dietary fiber, as well as fruits. A small apple, 
a medium orange and a medium banana have, respectively, 0.9, 1.4, 
and 0.7 of soluble fiber and 1.1, 0.7 and 0.4 of insoluble fiber.37 The 
addition of 3g/day of soluble oat fiber to the diet reduces cholesterol 
and this reduction is greater when the intervention happens in 
individuals with higher cholesterol levels.38 The increase in fiber 
consumption is only one of the components of the diet that affects 
plasma cholester levels.39 Thus, the effects of a moderately restricted 
fat diet can be potentiated by the addition of soluble fiber.40 It is 
estimated that every 1% decrease in serum cholesterol can promote a 
2% reduction in heart disease.38

Alcohol: There is evidence that moderate alcohol consumption is 
related to lower mortality rates from coronary heart disease. This 
cardioprotective effect of alcohol is partially attributed to its ability to 
raise the concentration of HDL, a well-defined negative risk factor for 
coronary heart disease.41 It has been shown that both HDL2 and HDL3 
are positively related to alcohol consumption and inversely associated 
with rates of cardiovascular disease.2

There is controversy regarding the protective equivalence that all 
alcoholic beverages would exert on atherosclerotic disease. Rimm et 
al.42 report a 26% reduction in the risk of cardiovascular disease in 
men who consume 5-30g of alcohol/day (350 ml of beer, 30 ml of 
hard liquor and 100 ml of wine), when compared with teetotalers, 
after controlled intakes of fat, cholesterol and fiber. However, the 
deleterious effects of alcohol should be considered. In individuals 
who are prone to dyslipidemia, high alcohol intake can cause elevated 
triglyceride levels by stimulating VLDL production by the liver. 
Alcohol can also lead to increased blood pressure and body weight1 
and is hepatotoxic. Therefore, its intake should be carefully evaluated.

With regard to wine, it has been shown that red has more phenolic 
components than white, and among these phenols the main difference 
is in the flavonoids, which are present in red wine in a concentration 20 
times higher than that of white wine. Flavonoids include components 

such as quercetin, rutin, which have been shown to have potent 
biological effects in vitro, including inhibition of eicosanoid synthesis 
as well as cancer growth and development. It is estimated that for 
the average North American population, the addition of two glasses 
of red wine per day increases the flavonoid content of the diet by 
40%.41 Flavonoids encompass a class of natural pigments found with 
great frequency in nature, being components of a variety of fruits and 
vegetables, such as cherry, jambolan, grape, strawberry, blackberry, 
jabuticaba and eggplant.43 However, the bioavailability of flavonoids 
in fruits and vegetables is not yet clearly established. They are present 
in complex polymeric and glycosidic forms, which cannot be easily 
degraded by digestive juices, and their insolubility can limit or even 
prevent their absorption. During the fermentation of wine, degradation 
to monomeric forms occurs; In addition, the alcohol content in wines 
maintains the stability of flavonoids for a very long period of time in 
the bottles and, most likely, also in the human intestine.41

Antioxidants: The term “antioxidant nutrients” has been used to 
indicate the ability of some nutrients to prevent oxidative damage 
in cells. The current theory states that some clinical conditions, such 
as cardiovascular diseases, can be initiated and propagated by the 
action of free radicals (superoxide, peroxide or hydroxyl radicals).44 
The antioxidant behavior of vitamins C and E and beta-carotene has 
received much attention in reducing the risk of coronary artery disease. 
However, the incomplete stage of knowledge in this area should be 
emphasized.45 Antioxidant micronutrients, according to the theory, 
would be able to neutralize free radicals, inhibit the oxidation of LDL, 
and thus potentially reduce the risk of coronary artery disease.46 Some 
studies emphasize the role of oxidized LDL as an important factor, as it 
is more atherogenic.47 Vitamins C, E and beta-carotene are mistakenly 
characterized only as antioxidants. They are reducing agents, being 
antioxidants in some circumstances (often in the physiological 
amounts found in food) and pro-oxidants (producing billions of free 
radicals in other circumstances (often in the pharmacological amounts 
found in supplements). In the form naturally present in food, these 
compounds are chemically balanced, that is, they are part of a mixture 
in which half of the reducing agents are in oxidized form and half 
in reduced form, but every supplement is chemically unbalanced.48 
The use of antioxidant vitamins should not be done indiscriminately.47 
The current stage of knowledge does not yet allow its use on a large 
scale. Several studies present conflicting results.49–53 In addition, there 
is a warning about the risk of using supplements instead of lifestyle 
modification, through well-established preventive measures, such 
as the use of prudent diet, regular physical exercise and smoking 
cessation.54

Garlic and onion: Some effects on blood pressure, fibrinogen 
and fibrinolysis, platelet aggregation and plasma viscosity have 
been attributed to the intake of garlic and onion essential oils.55,56 
Studies using garlic-based products have shown a reduction in total 
cholesterol, LDL and plasma triglycerides and a reduction in the 
susceptibility to LDL oxidation.55,57–59 Garlic’s mechanisms of action 
appear to include effects on cholesterol synthesis, degradation and 
excretion. Large amounts of these oils (such as 50g) were required 
to have any effect. This is very difficult to achieve through dietary 
intake as the oils comprise only 0.06% - 0.1% of the weight of garlic 
and only 0.005% of the weight of onions. Despite possible beneficial 
effects, garlic has some negative characteristics. In some people, its 
use can cause anemia, weight loss, dermatitis and asthma, and may 
also lead to increased fragility of red blood cells.

Implementation and monitoring of dietary treatment: The 
combined effect of a diet rich in fruits, vegetables, complex 
carbohydrates, and low in animal fat and simple sugar, is probably 
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the appropriate way to reduce chronic diseases. As an alternative, 
the diets used in the Mediterranean and Asian regions have received 
considerable attention, since the population of these regions has a 
low occurrence of cardiovascular disease and longer life expectancy. 
Although non-dietary factors have probably contributed to longevity 
in these countries, it is believed that diet plays an important role. Their 
diets are characterized by the daily consumption of large amounts 
of foods of plant origin (fruits, vegetables, breads, other forms of 
cereals, potatoes, beans, nuts, etc.), with fresh fruits being the typical 
dessert and olive oil the main source of fat. Dairy products (mainly 
cheese and yogurt), fish, poultry and eggs are consumed weekly in 
small to moderate amounts. Red meat is little consumed and wine 
used daily along with meals. It is important to report the practice 
of regular physical activity, which also contributes to lower rates of 
cardiovascular disease.60

The National Cholesterol Education Program (NCEP)30 
recommends as fundamental the institution of nutritional therapy in 
the treatment of hyperlipidemias. This modification in eating behavior 
should be permanent and accompanied by an increase in physical 
activity. Attention to nutrition should begin with the nutritional 
assessment that will guide the dietary treatment. For better adherence 
to the diet, it should be as close as possible to the usual, be nutritionally 
adequate and pleasant to the palate. In dietary counseling, the 
patient should receive instructions on proper selection, quantity, and 
preparation techniques of food. Although there is no need to use special 
foods, in some circumstances the use of modified, low-fat products 
can facilitate treatment adherence. The patient should be monitored 
periodically, and the follow-up of the diet evaluated through a dietary 
survey, which can be performed through 24-hour recall, frequency 
or record of food consumed. The support and encouragement of the 
patient by the health team and the family are important. The family 
should adopt new eating habits and patterns, since the phase 1 diet 
is recommended as an appropriate dietary pattern for the population 
over 2 years of age. Success in accepting and incorporating the diet 
depends on adequate encouragement, continued nutritional education, 
and long-term patient monitoring. The attitude of the health team 
professionals, their interest and involvement are determining factors 
for treatment adherence. The nutritionist has an important role in the 
team, since he represents the professional trained to prescribe the 
dietary intervention.
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