
Protein is the major structural component of all cells in the body. It functions as enzymes

and hormones and is needed for the production of neurotransmitters, vitamins, antibodies,

and other important molecules. Proteins are made up of chains of nitrogen-containing

amino acids, which are generally divided into two categories—essential (or indispensable)

and non-essential. The nine essential amino acids (histidine, isoleucine, leucine, lysine,

methionine, phenylalanine, threonine, tryptophan, and valine) cannot be produced by the

body; it is “essential” that they be consumed in the diet. As the name implies, non-

essential amino acids can be produced by the body, making it less necessary to consume

them in the diet. If protein intake or the intake of essential amino acids is limited, the body

may break down its own protein-containing tissue to fill the gap.

The Recommended Dietary Allowance (RDA) for protein is 0.8 g/kg body weight for

adults, set by the Institute of Medicine, and is based on the consumption of good-quality

protein, (USDHHS 2010) such as low-fat dairy, lean meats, eggs, and soy. For a 150-

pound adult, that translates into 54 grams of high-quality protein per day. The quality of a

protein depends on its ability to provide nitrogen and to meet the amino acid requirements

necessary for growth, maintenance, and repair, which in turn, is determined by two

factors—the protein’s digestibility and its amino acid profile.  (Food and Nutrition Board

2005) As calorie intake decreases, as it does during calorie restriction or with aging, the

percentage of calories from protein must increase to keep protein intake at RDA levels.

Three ounces (the recommended serving size) of lean meat or poultry contain about 25

grams of protein. One quarter cup of roasted soybeans contains about 10 grams of protein.

One cup of cow’s milk, soy milk, or yogurt contains 8 grams of protein. Cereals, grains,

nuts, and vegetables contain about 2 grams of protein per serving.  (USDHHS 2010)
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Adults,�men�and�women�19�years�and�older� 0.80�g�per�kilogram�per�day

Children�ages�1-3�years 1.05�g�per�kilogram�per�day

Children�ages�4-13�years 0.95�g�per�kilogram�per�day

Children�ages�14-18�years 0.85�g�per�kilogram�per�day

Pregnant�women 1.10�g�per�kilogram�per�day

Lactating�women 1.30�g�per�kilogram�per�day

Recommended dietaRy allowances foR PRotein

www.foodinsight.org  ©InternatIonal Food InFormatIon CounCIl FoundatIon 1

Protein
and�Health

IFIC_ProteinFactSheet_FINAL:Layout 1  9/12/11  3:56 PM  Page 1



www.foodinsight.org ©InternatIonal Food InFormatIon CounCIl FoundatIon 2

Protein consumption
The main protein source in the American diet is animal protein (69 percent). Meat, fish,

and poultry protein combined contribute the most to animal protein consumption (42

percent), followed by dairy protein (20 percent). Grains (18 percent) contribute the most

to plant protein consumption. (Smit 1999) The most recent NHANeS survey data show

that women aged 20 and older consume about 67 grams of protein a day. Men 20 and

older consume about 98 grams per day. (USDA, ARS 2010) Dietary protein

recommendations have traditionally been based on the goal of preventing deficiency, as

opposed to promoting optimal health. (Rodriguez 2008) However, research suggests that

higher protein intakes may be beneficial for various health outcomes, such as weight

management, maintaining muscle mass, preventing osteoporosis, and reducing the risk of

cardiovascular disease. (Rodriguez 2008; Fulgoni 2008)

An increased interest in protein is reflected in the fact that, for the first time, the 2010

Dietary Guidelines Advisory Committee report included a chapter focusing solely on the

relationship between protein and health.  (USDHHS 2010) There is also growing interest

in the sources of protein, plant or animal.  The 2010 Dietary Guidelines recommend a

shift in food patterns to a more plant-based diet and an increase in fat-free and low-fat

protein sources. (USDHHS 2010) 

Heart Health
Coronary heart disease is still the number one killer in the U.S., responsible for 1 of every

6 deaths in this country. (AHA 2010) Animal protein, with its higher saturated fat content,

has been suggested as a contributing factor for an increased risk of cardiovascular disease

(CVD). (Bernstein 2010)  However, studies show no consistent link between consumption

of animal protein (red meat, eggs) and increased risk of CVD. (USDHHS 2010) In fact,

studies report that intake of milk and milk products actually may be protective against

cardiovascular disease. (Alvarez-Leon 2006; Kontogianni 2006; elwood 2008) A recent

study found that poultry and fish consumption was significantly associated with a reduced

risk of coronary heart disease in women. (Bernstein 2010).  Many studies have examined

the relationship between plant protein intake and risk factors for coronary heart disease.

The Food and Drug Administration approved a food-labeling health claim for soy protein-

containing foods, which states “25 grams of soy protein per day, as part of a diet low in

saturated fat and cholesterol, may reduce the risk of heart disease.” (FDA 1999)   Recent

opinions suggest a modest effect of soy protein on cholesterol lowering. (Sacks 2006;

USDHHS 2010) Other reports have shown significant reductions in cholesterol (Harland

2008; Zhan 2005; Reynolds 2006; Jenkins 2010).

Though some studies have indicated a connection between milk consumption and lower

blood pressure, it is not clear if the type of protein (animal or plant) consumed affects

blood pressure. (USDHHS 2010) The Dietary Approaches to Stop Hypertension (DASH)

diet encourages both plant protein and low-fat and lean sources of animal protein for the

management of blood pressure. (USDHHS 2006) A recent review of the research found

evidence suggesting a small beneficial effect of higher protein intakes on blood pressure,

especially for plant protein. (van der Kuil 2010)

Bone Health
One out of every two women and one in four men over age 50 will experience a fracture

in their lifetime due to osteoporosis. (NIAMSD 2010) Protein makes up roughly 50

percent of the volume of bone and about one-third of its mass. (Heaney 2008)

Nevertheless, the high-protein content of Western diets has, in the past, generally been
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considered detrimental to bone health. (Heaney 2008) The belief that protein could have

a negative impact on bone health was the result of studies conducted in populations with

insufficient calcium intake.

The belief was based on the theory that a high-protein (especially animal protein) diet

creates an increased acid load due to the high sulfur amino acid content. To compensate,

the body pulls calcium from the skeleton to buffer the pH of the blood at the expense of

bone. Calcium is then excreted in the urine. (Marcason 2010) But expert opinion about

the effect of protein on bone health is changing. Recent reviews by leading scientists and

authoritative bodies have concluded that in the presence of adequate calcium, protein is

beneficial to bone health. (Heaney 2009; eFSA 2010)

experts now realize that maintenance of adequate bone strength and density during aging

is highly dependent on the maintenance of adequate muscle mass and function, which is

in turn dependent on adequate intake of high-quality protein. (Wolf 2006) A recent

review of 61 studies conducted over the past thirty years found that protein intake does

not have a negative effect on bone health. (Darling 2009) In fact, increasing dietary

protein had a slightly positive effect, accounting for 1 percent to 2 percent of bone

mineral density.  A positive effect of protein on bone health was also found in the

Framingham Osteoporosis Study. Among a group of seniors, those who were in the

lowest 25 percent of dietary protein intake had 50 percent more hip fractures than those

who consumed greater amounts of dietary protein. Those who suffered hip fractures

consumed less than 46 grams of protein a day. (Misra 2010)

cancer
According to the most recent statistics from the American Cancer Society, more than 1.5

million new cancer cases are diagnosed annually. (ACS 2010) For decades, researchers

have pursued the theory that dietary protein enhances cancerous tumor growth,

particularly colon cancer. (Campbell 2006) In 2007, a World Cancer Research

Fund/American Institute for Cancer Research report on diet and cancer recommended

limiting red meat intake based on limited, but suggestive, evidence that red meat

consumption increases the risk of colorectal cancer. (World Cancer Research Fund 2007)

Animal studies have found that tumor growth is greatly enhanced by diets that contain

more than 10 percent animal protein and is repressed with either 5 percent animal protein

or more than 20 percent plant protein. (Dunaif 1987; Youngman 1992) Overall, however,

studies on protein and cancer are inconsistent.  (USDHHS 2010) A recent study found

that increasing dietary protein reduced the risk of the animals developing mammary

tumors. (Moulton 2010) In women, soy protein was associated with reduced breast

cancer. (Kim 2008) Among women with breast cancer, soy food consumption was

significantly related to decreased risk of death and recurrence. (Shu 2009) A recent meta-

analysis found no association between animal protein intake and colorectal cancer.

(Alexander 2009) One study found that overall cancer incidence was lower among

vegetarians; however, more colorectal cancer was reported among the vegetarians

compared to meat eaters. (Key 2009)

aging
Sarcopenia is a progressive loss of muscle tissue that occurs with age, typically resulting

in a 3-8 percent reduction in lean muscle mass per decade after the age of 30.  However,

there is no agreement as to how this affects dietary protein needs with age. (Paddon-

Jones 2009) One study found the protein requirements in adult men to be 50 percent

higher than current recommendations or 1.4 g/kg. (Paddon-Jones 2009) Another study
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found that providing moderate-size portions (113 g) of high quality protein to elderly

subjects increased muscle protein synthesis by 50 percent. The researchers suggested that

serving high-quality, protein-rich foods over the course of the day (25-30 g per meal),

could optimize potential muscle growth. (Symons 2009; Paddon-Jones 2009)

weight management
Both animal and human studies have shown protein consumption to increase satiety more

than carbohydrate or fat when total calorie intake remains the same. (Halton 2004; Yancy

2004; Astrup 2005) While all calorie-reduced diets combined with increased physical

activity can result in weight loss, body fat loss has also been reported to be greater on

diets containing more protein, and higher-protein diets (especially those with high-quality

protein), by helping to preserve muscle mass. (Layman 2004; Westerterp-Plantenga 2007;

Noakes 2008; Paddon-Jones 2008)  As a result, protein intake is important for weight loss

and weight maintenance. (Soenen 2008) Few studies have investigated the effects of

different protein sources on body weight. (USDHHS 2010) Overall, however, research

suggests that meat-containing diets work as well as calorie-controlled vegetarian diets

and soy protein in enhancing weight loss. (USDHHA 2010)

Renal Health
The recognition that increased dietary protein consumption is beneficial in weight loss

programs has raised concerns that higher levels of protein intake may be detrimental to

renal health. The kidney is responsible for urea excretion, a byproduct of protein

metabolism.  In a review of the literature, (Martin 2005) increased protein intakes were

determined not likely to result in any kidney “strain” or damage in people with normal

renal function.  However, data from the Nurses’ Health Study do suggest that in subjects

with mild renal insufficiency, a high intake of nondairy animal protein may accelerate the

decline in kidney function. (Knight 2003)  A number of other studies have also shown

that plant-based protein sources may offer some benefit in slowing renal function decline

in diabetic subjects. (Kontessis 1995; Teixeira 2004; Stephenson 2005) This point is

particularly important when it is necessary to maintain adequate protein intake to prevent

lean mass loss while simultaneously trying to slow the progression of kidney function

decline.

Bottom line
Protein provides essential amino acids, particularly important during growth and

development, and is a source of energy. Recent research has begun to focus on the

relationship between dietary protein and health outcomes, such as cancer, cardiovascular

disease, osteoporosis, sarcopenia, and obesity. While some studies have found that the

protein source (animal vs. plant) affects health outcomes, a variety of low-fat and lean

protein sources are generally recommended for overall good health. 
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