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INTRODUCTION- Large, prospective epidemiologic studies of diet and chronic dise;3ses have facilitated 

major advances in our understanding of the contribution of diet to the pathogenesis of disease [jJ These 
studies are complemented by randomized trials and studies of nutrient action in animal models which have 
led to changing dietary guidelines around the world [~]. Although guidelines vary from country to country, 
recommendations from different parts of the world share similarities in terms of the emphasis on certain 

types of foods and nutrients [2-6]. 

This topic will review important components of a healthy diet. Dietary assessment and diets for specific 

populations are discussed elsewhere. (See "Dietary and nutritional assessment in adults" and "Dietary 
recommendations for toddlers, preschool, and school-age children" and "Obesity in adults: Dietary therapy" 

and :.:G._~iSJtri c n u triti o n.:_t:l utrH!g_ n a lj,ss u ~?JD.Qld e r ?.<:t~.JIJ~(.) 

CALORIC BALANCE- Maintaining caloric balance over time is important to maintaining healthy weight. 
Overnutrition leading to overweight and obesity is an important dietary problem, as it is associated with 
premature mortality as well as increased incidence of cardiovascular disease, diabetes, hypertension, 

cancer, and other important conditions [7-9]. (See "Obesity in adults: Health hazards".) 

For patients with normal weight, caloric intake should equal energy expenditure. Balancing caloric intake 
requires that many individuals limit their typical calorie consumption while also engaging in physical activity. 
(See "The benefits and risks of exercise".) 

Calculating total energy expenditure for recommended daily caloric intake is based on age, sex, weight, and 
activity level (table 1 ). Calculating one's actual daily caloric intake can be aided by using 24-hour dietary 
recall, a food diary, or other assessment tools to determine caloric intake of different foods and beverages. 

(See "Dietary and nutritional assessment in adults".) 

MACRONUTRIENTS- Macronutrients are the chemical compounds consumed in the largest quantities 

and provide bulk energy. The three primary macronutrients include carbohydrates, proteins, and fats. Fiber 
can also be considered a macronutrient [~]. 

The total caloric intake should be broken down by percentage of macronutrient intake, as recommended by 
the United States (US) Dietary Guidelines [~]: 

• 45 to 65 percent from carbohydrates 

• 1 o to 35 percent from protein 

• 20 to 35 percent from fat 

Carbohydrate- Both the quantity and type of carbohydrate (eg, simple versus complex, whole grain 
versus refined grain) have differential effects on postprandial glucose levels and glycemic index. Several 
prospective studies have associated diets high in glycemic index with risk of developing type 2 diabetes 

mellitus, coronary heart disease, and some cancers. Glycemic index for common foods are available in a 
table (table 2). One important way of achieving a healthy diet is to replace carbohydrates having a high 



glycemic index (eg, pizza, rice , pancakes) with a low glycemic index (eg, fruits , vegetables) . Added sugars 
should comprise no more than 25 percent of total calories consumed . (See "Diet§.!Y. _9arbohy_9rates".) 

Protein- Individuals should be counseled to eat a variety of protein-rich foods , including fish, lean meat 
such as poultry, eggs, beans, peas, soy products , and unsalted nuts and seeds. Patients should be advised 
to avoid protein sources with trans and saturated fats , including red and processed meats. 

Common sources of dietary protein include whole protein foods (eg, meat, fish, egg, vegetables, milk) and 

protein powders (eg, casein, whey, soy). The source of protein has a differential effect on health (eg, red 

meats are associated with increased mortality , compared to white meats) . (See 'Protein-rich foods' below.) 

Fat- The type of fat consumed in a given diet appears to be more important than the amount of total fat 

(table 3) . Trans fats contribute to coronary heart disease (CHD), while n-3 (and perhaps n-6) 
polyunsaturated fats are protective [jQjj.J. (See "Dietary fat" , section on 'Type of fat'.) 

Trans fatty acid consumption should be kept as low as possible. The major sources of trans fats include 

margarines and partially hydrogenated vegetable fats. These fats are also present in many processed and 

fast foods. 

There is some evidence that long-term consumption of fish oil and n-3 fatty acids reduces the risk of 
cardiovascular disease. One to two servings of oily fish in the weekly diet is suggested for most adult 
patients. This is discussed in detail separately. (See "Fish oil and marine omega-3 fatty acids".) 

Consumption of trans fat, saturated fat, and dietary cholesterol each affect plasma cholesterol levels. 

Elevated plasma cholesterol concentrations , particularly LDL-cholesterol, show a strong and consistent 

association with the incidence of CHD [12, 13]. However, there are limited data showing that dietary 

interventions to lower cholesterol intake improve patient outcomes. The World Health Organization and US 
Dietary Guidelines recommend consumption of less than 300 mg per day of dietary cholesterol [~,H] . (See 
"Li[2id lowering with diet or dietary SU[2[2Iements" and "Lif20f2rotein(a) and cardiovascular disease". ) 

Fiber- The recommended amount of dietary fiber is 14 g per 1000 calories, or 25 g per day for women 
and 38 g per day for men [.~j_Q.] . 

Fiber is the portion of plants that cannot be digested by enzymes in the gastrointestinal tract. Fiber is 

available in a large variety of natural foods and supplements (!.?bl_e 4). Patients should be advised to replace 

refined grains (eg, white rice, white bread) with whole grains (eg, brown rice, whole wheat bread), which 
have higher fiber content. (See 'Grains' below.) 

Increased fiber intake is associated with decreased risk in cardiovascular events, incidence of diabetes, and 
all-cause mortality: 

• Cardiovascular disease - High fiber intake is associated with a 40 to 50 percent reduction in the risk 

of CHD and stroke compared with low fiber intake [16-21], and is associated with lower cardiovascular 
and all-cause mortality in patients who have had a myocardial infarction [22]. A pooled analysis of 
cohort studies found that each 10 g increase in energy-adjusted intake of fiber per day was associated 

with a 14 percent relative reduction in the risk for all coronary events and a 27 percent reduction in 
CHD death [23] . High fiber diets may in part protect against CHD by controlling cardiovascular risk 

factors, including lowering insulin levels, improving lipid profiles, and lowering blood pressure [24]. 

• Diabetes mellitus- Fiber consumption from grains has a protective effect against diabetes mellitus. 
Increased fiber intake may also be beneficial in controlling blood glucose in patients with established 

diabetes. (See "Nutritional considerations in type 1 diabetes mellitus" and "Nutritional considerations in 



~ 2 diabetes mellitus" and "Prevention of tY.J,)_e 2 diabetes mellitus". section on 'Diet' and "Risk 

f~~gJQ.L?.J9L!.Y..P~ _ _6_Qj_9 bet~..?JTI~Jlit!J.?~ • .?~!ion QQ __ 'Q i eta rY. Qatterns'.) 

• Cancer- A number of laboratory, nutritional, and epidemiologic studies have identified low levels of 

dietary fiber in the pathogenesis of colorectal cancer [25] . However, the degree to which dietary fiber 
protects against the development of adenomas or colorectal cancer is uncertain, since the results of 

several epidemiologic studies and randomized trials are discordant. Dietary fiber and risk of colorectal 
and other cancers is discussed separately. (See "Colorectal cancer: EQidemiology, risk factors, and 
protective factors", section on 'Fiber' and "Cancer prevention", section on 'Fruits and vegetables' .) 

• Mortality - Observational studies suggest that increased dietary fiber intake is associated with 
decreased all-cause mortality [26,27]. A 2014 meta-analysis of seven prospective cohort studies 

including over 900,000 patients found that high fiber intake was associated with decreased mortality 
(RR 0.77, 95% Cl 0.74-0.80) with a dose-response relationship (each 10 g/day increment associated 
with RR 0.89, 95% Cl 0.85-0.92) L4J}]. In the largest of the included studies, the European prospective 

cohort study, fiber intake was also inversely associated with mortality from circulatory, respiratory, 
digestive, and noncardiovascular, noncancer inflammatory diseases [27]. The associations were 
stronger in smokers and heavy drinkers (>18 grams alcohol/day) . Fiber from vegetables and cereals 

had higher impact than fiber from fruit. 

MICRONUTRIENTS- Nutrients needed in very small amounts are called micronutrients and include 
several minerals (eg, sodium, calcium) and vitamins. (See "Overview of dietary trace minerals" and "Vitamin 
.§_LJRJ2IementaJion in disease prevention".) 

Sodium- The recommended dietary sodium intake for the general population is less than 1 DO meq/day 

(2.3 g of sodium or 6 g of sodium chloride) . 

A high dietary intake of sodium is associated with the development of hypertension and card iovascular 

disease. Reduction in sodium intake is associated with decreased risk of cardiovascular events, including 
death [2~]. Some individuals are particularly sensitive to sodium in the diet (eg, older individuals, African
Americans, patients with chronic kidney disease) and are referred to as being sodium-sensitive. 

Sodium restriction is discussed in detail separately . (See "Salt intake. salt restriction , and primary (essential) 
.tJyperten..,?jQ(f.) 

Calcium and vitamin D - Recommended calcium intake for postmenopausal women is <::1200 mg dai ly, 
while recommended vitamin D intake is 2:400 International units (units) daily in younger individuals and at 
least 800 units daily in older adults. 

Calcium and vitamin D are necessary for normal skeletal homeostasis. Given the benefits of calcium and 
vitamin D in preventing osteoporosis, patients should be encouraged to consume foods with calcium and/or 
vitamin D, such as fortified milk products. Supplements should be offered to patients with inadequate 
calcium or vitamin D intake (see "Prevention of osteoporosis", section on 'Calcium and vitamin 0'). 

Recommendations for calcium and vitamin D supplementation in the treatment of osteoporosis are 

discussed elsewhere. (See "Calcium and vitamin D supplementation in osteoporosis".) 

The effect of calcium and vitamin D intake on most extraskeletal health outcomes remains unclear. This is 
discussed in detail separately. (See "Vitamin D and extraskeletal health" and "Risk factors for prostate 
gancer", section on 'Calcium and vitamin D' and "Colorectal cancer: Egidemiology, risk factors. and 
Qrotective factors", section on 'Calcium and dairy products' and "Risk factors for calcium stones in adults" 
and :'_Ljpid lowering_wiJh diet or d i etgry§_ldQPiements".__$_~_g].Qo._ Q.,n 'Calcium' .) 



Folate- In addition to its importance for erythropoiesis, folate has an important role in the prevention of 
neural tube defects. It is not clear if folate prevents other diseases (see "Vi@min sui2J2lementation in disea~-~ 

prevention", section on 'Folic acid'): 

• Low folate intake is associated with an increased risk of neural tube defects; supplementation with foi.L~ 

acid reduces this risk in women [30]. Women of reproductive potential should take a daily multivitamin 
containing at least 0.4 mg of folic acid . (See "Folic acid supplementation in pregnancy".) 

• In observational studies, higher dietary folate intake is associated with a decreased risk of developing 
colon cancer [31-33]. However, in randomized trials, folic acid supplementation does not seem to 

protect against cancer and may increase risk of colorectal and other cancers [34,35] . (See "Colorectal 

cancer: Epidemiology, risk factors, and protective factors" and "Vitamin supplementation in disease 
prevention".) 

Other vitamins- Recommended dietary allowances for the major vitamins are presented in a table (table 
§). Vitamin supplementation is discussed in detail separately. (See ::_vitamin_§..L,J_p_Q)~mentation in disease 
prevention" .) 

TYPES OF FOOD- In addition to macronutrients and micronutrients, specific types of food intake play an 
important role in nutrition and health outcomes. As an example, in large prospective cohort studies of 
healthy men and women, fruits, vegetables, and nuts were associated with weight loss whereas processed 

meats, unprocessed red meats, potato chips, fried foods, and desserts were associated with weight gain 
[36]. 

Despite variability in how types of food are classified, many countries categorize food into the following 

groups: fruits, vegetables, grains, dairy products, and meat/protein-rich foods [4-6,37]. The US Dietary 
Guidelines provide a guide to recommended average daily intake of food groups based on caloric intake 
(table 6). 

Fruits and vegetables- Patients should be counseled to consume five or more servings of fruits and/or 
vegetables daily (table 6) [~]. Fruits and vegetables are a rich source of fiber, essential vitamin and 
minerals, as well as carbohydrates with a low glycemic index. (See 'Fiber' above and "Vitamin 

supplementation in disease prevention" and "Diet§!IY carbohydrates", section on 'Glycemic index'.) 

Increased fruit and vegetable intake is associated with decreased risk in cardiovascular disease, cancer, 
and mortality. 

Cardiovascular disease- Several studies suggest that fruit and vegetable consumption is associated 
with a lower risk of CHD and stroke [38,39]. A meta-analysis of cohort studies also found higher intake of 
fruits and vegetables was associated with a lower risk of stroke; compared with intake below three servings 
per day, risk was reduced with three to five servings and with more than five servings daily (RR 0.89 and 
0.74, respectively) [40]. One study found that the lowest risks were associated with high consumption of 
cruciferous vegetables (eg, broccoli , cabbage, cauliflower, Brussels sprouts), green leafy vegetables, citrus 
fruits, and vitamin C-rich fruits and vegetables [41]. Intake beyond six servings per day provided little further 

reduction in ischemic stroke risk compared with intake of five to six servings per day. 

A possible explanation for this association is the high content of fiber in these foods, which may offer 

substantial protection against heart disease and stroke. (See 'Fiber' above.) 

Cancer- Several laboratory and small observational studies have found some anticarcinogenic 
properties of fruits and vegetables, but large prospective cohort studies have not found a substantial effect 
on cancer incidence in the general population . Some observational studies support a association between 



an increased intake of tomatoes and tomato-based products with a lower risk of prostate cancer[~]. 

(See :~G9o.g_~LRL~Ye nti on:~ •. seg_ti9JlQO_I.T.!dH?. ?!J.Q._Y~.9-~!§.QI,g~.) 

Mortality- Large prospective cohort studies have found that increased consumption of fruits and 
vegetables is associated with decreased all-cause and CHD mortality [44-46]. A 2014 systematic review and 

meta-analysis of 16 prospective cohort studies that reported risk estimates for all-cause, cardiovascular, and 
cancer mortality found that each serving of fruit and vegetables (up to 5 servings a day) was associated with 
a lower risk of all-cause mortality [47] . There was no association with risk of cancer mortality. In the 

European Prospective Investigation into Cancer and Nutrition (EPIC) study, compared with those 

consuming less than three portions of fruits and vegetables a day, participants consuming eight or more 

portions had a lower risk of CHD mortality [46.]. Both the 2014 meta-analysis and the EPIC study found that 
each serving was associated with an approximate 4 percent lower risk of CHD mortality [46 47]. 

Grains - Individuals should be advised to consume at least half of all grains as whole grains (ie, three or 
more ounces of whole grain) for a 2000 calorie diet, as recommended by the US Dietary Guidelines (tab~§) 
[~]. Patients should be advised to replace refined grains with whole grains. 

Foods made from wheat, oats, rice, cornmeal, or barley are considered grain products. Common types of 
food made from grain include bread, breakfast cereal, oatmeal , tortillas, and pasta. 

• Refined grains (eg, white rice, white bread , refined and sweetened cereals) are milled, which removes 
fiber, iron , and 8 vitamins, in order to give a finer texture and improve shelf life. 

• Enriched grains are refined grains that have iron and 8 vitamins added back, but not fiber in most 
cases. 

• Whole grain foods include brown rice, whole wheat bread, whole grain cereal, and oatmeal. These are 
a good source of fiber and carbohydrates with a lower glycemic index. 

Increased consumption of whole grains is associated with weight loss and decreased risk of cardiovascular 
disease and mortality. In large prospective studies of healthy individuals, refined grains are associated with 

long-term weight gain, whereas whole grains are associated with weight loss[~.§]. A 2014 meta-analysis of 
18 studies including over 400,000 patients found that increased whole-grain intake was associated with 

decreased risk for CHD [48] . A subsequent prospective cohort study including over 74,000 women and 
43,000 men found that higher whole grain consumption was associated with lower cardiovascular and total 
mortality [49] . 

Dairy- The US Dietary Guidelines recommend that individuals include three cups of dairy products daily 
for a 2000 calorie diet (table 6) [~]. The dairy food group is composed of milk and foods made from milk. 
Examples include milk, cheese, yogurt, and milk-based desserts (eg, pudding, frozen yogurt, ice cream). 
Dairy products are a good source of protein, calcium, vitamin D, and potassium. Diets that include lower 
amounts of dairy products should ensure adequate intake of these nutrients from other sources. 

While whole milk has been considered a risk factor for cardiovascular disease given its saturated fat 
content, there is not clear evidence that milk drinking or dairy intake is associated with an increased risk of 

cardiovascular disease [50,51]. One meta-analysis of ten cohort studies found that milk drinking may be 

associated with a small reduction in heart disease (RR 0.87, 95% Cl 0.74-1.03) and/or ischemic stroke (RR 
0.84, 95%CI 0.78-0.90) [50]. 

Protein-rich foods- Individuals should be advised to take 5.5 ounces of protein-rich foods daily 
(approximately two to three servings) for a 2000 calorie diet, as recommended by the US Dietary Guidelines 
(table 6) [;2,]. Protein-rich foods include meat, seafood, eggs, beans, peas, nuts, and seeds; if meat is 
consumed, it should be lean meat. Protein sources with higher trans and saturated fats, including red and 



processed meats (eg, cold cuts, hot dogs), have a negative impact on health compared to lean protein (see 

'ProteiD~ above and :Eat' above). 

• Red meat- Consumption of red meat has been associated with increased mortality. In the NIH-AARP 

cohort, consumption of red meats and processed meats was associated with increased all-cause, 

cardiovascular, and cancer mortality, while consumption of white meat was associated with a lower risk 

of all-cause and cancer mortality [52]. Similarly, in an analysis that combined results from women in 
the Nurses' Health Study (N = 83,644) and men in the Health Professionals Follow-up Study (N = 
37,698), higher intake of red meat was associated with elevated risks of total, cardiovascular, and 
cancer mortality, whereas substituting other foods (eg, poultry, fish , legumes, nuts, low-fat dairy, whole 

grains) was associated with lower risks [Q~l 

However, studies have suggested that the association between red meat and increased morality may 

be attributed to consumption of processed red meat more than unprocessed red meat [53,54] . A 2013 

meta-analysis of prospective observational studies found higher risks for mortality with processed than 

unprocessed red meat, and a dose-response association with mortality with processed, but not 
unprocessed, red meat [55]. In a subsequent cohort study in almost 75,000 Swedish men and women, 

decreased survival was specifically associated with increased consumption of processed red meat 
[p_1]. 

• Fish- One to two servings of oily fish in the weekly diet is suggested for most adult patients. A 2014 
meta-analysis of 11 prospective cohort studies found that fish consumption <'=4 times a week was 

associated with a decreased risk of acute coronary syndrome (RR 0.79, 95% Cl 0.70-0.89) with a 

dose-response relationship (each additional 100 g serving/week associated with RR 0.95, 95% Cl 
0.92-0.97) [56]. 

There is some evidence that long-term consumption of fish oil and omega-3 fatty acids reduces the risk 

of cardiovascular disease. This is discussed in detail elsewhere. (See ~:.Ei.:?..b_~9i.L~mt[l1arine omega-3 
fatty acids".) 

BEVERAGES 

Alcohol -Alcohol should only be consumed in moderation with no more than one drink per day for women 
and two drinks per day for men. The specific risks and benefits of alcohol consumption vary based on age, 

sex, and comorbid conditions. Those that drink moderately likely do not need to be counseled to stop. At the 

same time, those who do not drink alcohol do not need to start. Alcohol is discussed in detail separately. 
(See "Overview of the risks and benefits of alcohol consumption" and "Cardiovascular benefits and risks of 
moderate alcohol consumption".) 

Sweetened beverages- The consumption of soft drinks and other sweetened beverages (eg, fruit drinks) 
should be discouraged [~]. These beverages are a major source of added refined sugar in the diet. Sugar
sweetened beverages and fruit juices are associated with an increased risk of weight gain in healthy adult 

men and women [36]. Their consumption is also associated with lower intake of key nutrients because they 

are consumed instead of nutrient dense foods. One cohort study found an association between naturally or 

artificially-sweetened beverages and an increased risk of hypertension [57]. Individuals should be 

encouraged to drink plain water rather than sweetened beverages. 

TYPES OF DIET- There are several types of diets, many of which have been studied for weight loss 
reduction, rather than maintenance of normal weight. These include low calorie, low fat, low carbohydrate 
(eg, Atkins diet), high protein , and portion-controlled diets. These diets are discussed in detail separately. 

(See "Obesity in adults: Dietary therapy", section on 'Types of diets'.) 



Outside of overweight and obese populations, there are few well-designed prospective cohort studies or 
randomized trials comparing different diets. This is partly due to the wide variability in cultural influences on 
dietary patterns. It is not known which type of diet is optimal for the general population . 

The World Health Organization (WHO) recommendations for a healthy diet emphasize limiting the intake of 
saturated and trans fatty acids and free sugars [14]. A 2014 meta-analysis of 11 cohort studies in elderly 
adults in Europe and the US found that higher adherence to the WHO dietary guidelines was associated 

with increased life expectancy [58]. 

Low-fat diet, vegetarian diet, Dietary Approaches to Stop Hypertension (DASH) diet, and the Mediterranean 
diet are among the most commonly-used diets to maintain good health, where weight loss is not necessarily 
the primary goal. All of these diets are associated with health benefits. The decision to choose one of these 

diets is generally based on patient preference and the ability to adhere to a given diet. 

Low-fat diet- Low-fat diets are a standard strategy to help patients lose or maintain weight, and almost all 
dietary guidelines recommend a reduction in the daily intake of fat to 30 percent of energy intake or less [.:2_]. 

Despite concern that low fat diets may promote an unhealthy increase in carbohydrate consumption and 
consequent weight gain , this does not appear to be the case. This was illustrated by the Women's Health 

Initiative Dietary Modification Trial of 48,835 postmenopausal women over age 50 years who were randomly 
assigned to a dietary intervention of group and individual sessions to promote a decrease in fat intake and 
increases in fruit, vegetable, and grain consumption versus a control group who received only dietary 
educational materials [59]. There were no weight loss or caloric restriction goals. After an average of 7.5 

years of follow-up, the following results were seen: 

• Women in the intervention group lost weight and maintained lower weight than the control women at 1 
year (difference of 1.9 kg) and at 7.5 years (difference of 0.4 kg) . 

• No tendency toward weight gain was seen in the intervention group, whereas some weight gain was 
observed in the control group. 

• Weight loss was related to the level of fat intake and was greatest in women who were most able to 
decrease their percentage of energy from fat. A similar but lesser trend was seen with increased 

vegetable and fruit intake. 

Vegetarian diet- Vegetarian diets vary considerably depending on the degree of dietary restrictions [60] . 
According to the strictest definition, a vegetarian diet consists primarily of cereals, fruits, vegetables, 
legumes, and nuts; animal foods, including milk, dairy products, and eggs generally are excluded [61 ,62]. 

Several less restrictive vegetarian diets may include eggs and dairy products. Some vegetarian diets may 
be grouped as follows: 

• Macrobiotic- Vegetables, fruits , legumes, and seaweeds are included in the diet, while whole grains, 

especially brown rice , are also emphasized. Locally-grown fruits are recommended. Animal foods 
limited to white meat or white-meat fish may be included in the diet once or twice a week. 

• Semi-vegetarian - Meat occasionally is included in the diet. Some people who follow such a diet may 
not eat red meat but may eat fish and perhaps chicken. 

• Lacto-ovovegetarian- Eggs, milk, and milk products (lacto = dairy; ovo =eggs) are included, but no 
meat is consumed. 

• Lactovegetarian- Milk and milk products are included in the diet, but no eggs or meat are consumed . 

• 



Vegan- All animal products, including eggs, milk, and milk products, are excluded from the diet. 
Some vegans do not use honey and may refrain from using animal products such as leather or wool. 

They also may avoid foods that are processed or not organically grown [63). 

The long-term effects of a vegetarian diet on health outcomes are difficult to separate from those of the 

vegetarian lifestyle (eg, regular exercise, avoidance of tobacco and alcohol products). However, 
observational studies suggest that consumption of a vegetarian diet is associated with lower incidence of 

obesity, coronary heart disease, hypertension, and type 2 diabetes [64-66]. In addition, observational 
evidence suggests that being a lactovegetarian has greater health benefits and reduced health risks than 

being a vegan [67]. 

The nutritional adequacy of a vegetarian diet should be judged individually, not on the basis of what it is 

called but on the type, amount, and variety of nutrients that are consumed [6~). Vegans, who typically 

exclude dairy products in their diet, may have low bone mineral density and higher risk of fractures due to 
inadequate intake of vitamin D [6~]. Patients on a vegetarian diet who completely exclude animal products 

may also have inadequate vitamin 812 intake and may need to take vitamin 812 supplements. (See 
"Vitamin supplementation in disease prevention", section on 'Special diets'.) 

DASH diet- The Dietary Approaches to Stop Hypertension (DASH) diet is comprised of four to five 
servings of fruit, four to five servings of vegetables, two to three servings of low-fat dairy per day, and <25 
percent dietary intake from fat. 

The DASH diet has been studied in both normotensive and hypertensive populations and found to lower 
systolic and diastolic pressure more than a diet rich in fruits and vegetables alone [70]. The combination of 

low sodium and DASH diet resulted in further decreases in blood pressure, comparable to those observed 

with antihypertensive agents [Z1). (See "Salt intake, salt restriction, and primary (essential) hypertension" 
and "Diet in the treatment and prevention of hypertension".) 

Mediterranean diet- There is no single definition of a Mediterranean diet, but such diets are typically high 
in fruits, vegetables, whole grains, beans, nuts, and seeds; include olive oil as an important source of 
monounsaturated fat; and allow low to moderate wine consumption. There are typically low to moderate 
amounts of fish, poultry, and dairy products, with little red meat. The Mediterranean diet is associated with 
several health benefits; however, it remains uncertain which components of the Mediterranean diet offer the 
protective benefit, or if the benefits result from an aggregation of effects. 

Systematic reviews and meta-analyses of cohort and case-controlled studies have found that a 
Mediterranean diet is associated with reductions in overall mortality, cardiovascular mortality, cancer 

incidence and mortality, and incidence of Parkinson's disease and Alzheimer's disease [72-74) . Studies 
have also found that a Mediterranean diet was associated with decreased risk for colorectal, prostate, 
aerodigestive, oropharyngeal, and breast cancer [73,75,76]. 

A Mediterranean diet may also decrease risk for cardiovascular events. In a randomized trial of 7447 adults 
at high risk for cardiovascular disease, the two groups assigned to the Mediterranean diet supplemented 
either with extra-virgin olive oil or mixed nuts had a lower rate of total cardiovascular events (stroke, 

myocardial infarction, cardiovascular death) compared with a control group (advice on low fat diet), HR 0. 7 

(95% confidence interval [CI] 0.5-0.9) after a median of 4.8 years of treatment [77]. The absolute reduction 
in risk was approximately three cardiovascular events per 1000 person-years. 

The effects of the Mediterranean diet on type 2 diabetes mellitus are discussed separately. (See "Prevention 
of type 2 diabetes mellitus", section on 'Diet'.) 



INFORMATION FOR PATIENTS- UpToDate offers two types of patient education materials, "The Basics" 

and "Beyond the Basics." The Basics patient education pieces are written in plain language, at the 5th to 6th 

grade reading level , and they answer the four or five key questions a patient might have about a given 
condition. These articles are best for patients who want a general overview and who prefer short, easy-to

read materials. Beyond the Basics patient education pieces are longer, more sophisticated, and more 
detailed. These articles are written at the 1Oth to 12th grade reading level and are best for patients who want 

in-depth information and are comfortable with some medical jargon. 

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-mail 

these topics to your patients. (You can also locate patient education articles on a variety of subjects by 

searching on "patient info" and the keyword(s) of interest.) 

• Basics topics (see :E.~tl~o.t]nfo!ID.§.tion~Qi~.!. and healtlJ_(The Basics.r and ~P..i:.l.ti~o.t information: Vitarntn. 
supplements (The Basics)" and "Patient information: Can foods or supplements lower cholesterol? 
(The Basics)") 

• Beyond the Basics topics (see :1'-?Jig_o.!_information: Diet aod health (B~y.QQ_Q the Basic~r and "Pati~oJ 
information: High-fiber diet (Beyond the Basics)") 

• The Hef!)tb.y_l;ating Plate offers guidance to patients to make healthy eating choices. 

SUMMARY AND RECOMMENDATIONS 

• Maintaining caloric balance over time is important to maintaining healthy weight. Balancing caloric 
intake requires that many individuals decrease their typical calorie consumption while also engaging in 
physical activity. Calculating total energy expenditure for recommended daily caloric intake is based on 
age, sex, weight, and activity level (taQJ§J). (See :C_9_I.Q_Q_9 balance' above and ''The_Q_§_r:t§fits and risk_~ 

of exercise".) 

• Caloric intake should be proportioned among the three macronutrients: carbohydrates, proteins, and 
fats. Macronutrients are the chemical compounds consumed in the largest quantities and provide bulk 
energy. (See 'Macronutrients' above and "Dietary fat".) 

• Micronutrients are nutrients required in small amounts and include several minerals and vitamins. (See 
'Micronutrients' above and "Vitamin supplementation in disease prevention" and "Salt intake, salt 

restriction , and primary (essential) hypertension".) 

• The recommended dietary sodium intake for the general population is less than 100 meq/day (2.3 
g of sodium or 6 g of sodium chloride) . Low sodium intake is associated with decreased risk of 
cardiovascular events, including death. 

• Most individuals who consume a balanced diet do not need to take vitamin supplements. 

• The main food groups generally consist of fruits/vegetables, grains, dairy products, and protein-rich 
foods. 

• Individuals should be counseled to consume five or more servings of fruits and/or vegetables 
daily. Fruits and vegetables are a rich source of fiber, and fruiUvegetable consumption is 

inversely associated with risk of coronary heart disease, stroke, and mortality. (See 'Fruits and 
vegetables' above.) 

• Individuals should be advised to replace refined grains (eg, white bread, white rice , refined and 

sweetened cereals) with whole grains (eg , whole wheat bread, brown rice, whole grain cereals or 



oatmeal) , which have higher fiber content. Refined grains are associated with long-term weight 

gain. (See 'Gral!J.~:. above.) 

• Trans fatty acid consumption should be kept as low as possible by limiting foods such as partially 
hydrogenated oils (eg , stick margarine). (See "Dietary fat" , sectioo__Q_r:Liran§._fatty §Cids' .) 

• Individuals should be advised to avoid red and processed meats and counseled to eat a variety of 
protein-rich foods , including seafood, lean meat such as poultry , eggs, beans, peas, soy 
products, and unsalted nuts and seeds. Consumption of red meats and processed meats is 

associated with increased mortality , while consumption of white meat is associated with 

decreased mortality . (See 'Protein' above and 'Protein-rich foods' above.) 

• The consumption of soft drinks and other sweetened beverages (eg , fruit drinks) is a major source of 
added refined sugar in the diet and should be discouraged. (See 'Sweetened beverages' above.) 

• Low-fat diet, vegetarian diets, Dietary Approaches to Stop Hypertension (DASH) diet, and the 
Mediterranean diet are among the most commonly-used diets to maintain good health , where weight 
loss is not necessarily the primary goal. These diets are associated with health benefits. However, it is 

not known which type of diet is optimal for the general population. The decision to choose one of these 
diets is generally based on individual risk factors, personal preference and the ability to adhere to a 

given diet. (See ~"[YQ..~S of diet' above and "Ob~_~jty_io_?.dults : Dietary ther?..Qi.:. ) 
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