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Abstract

The relationship between the consumption of meat and health is multifaceted, and it needs to be analyzed

in detail, with specific attention to the relevant differences that characterize the effects of the different meat

types, as yet considered by only a limited literature. A variable but moderate energy content, highly digestible

proteins (with low levels of collagen) of good nutritional quality, unsaturated lipids (mainly found in the

skin and easily removed), B-group vitamins (mainly thiamin, vitamin B6, and pantothenic acid), and minerals

(like iron, zinc, and copper) make poultry meat a valuable food. Epidemiological studies performed across

the world, in highly diverse populations with different food preferences and nutritional habits, provide solid

information on the association between poultry consumption, within a balanced diet, and good health.

Consumption of poultry meat, as part of a vegetable-rich diet, is associated with a risk reduction of developing

overweight and obesity, cardiovascular diseases, and type 2 diabetes mellitus. Also, white meat (and poultry in

particular) is considered moderately protective or neutral on cancer risk. The relevance of poultry meat for

humans also has been recognized by the UN Food and Agricultural Organization (FAO), who considers this

widely available, relatively inexpensive food to be particularly useful in developing countries, where it can help

to meet shortfalls in essential nutrients. Moreover, poultry meat consumption also contributes to the overall

quality of the diet in specific ages and conditions (prior to conception, during pregnancy up to the end of

breastfeeding, during growth, and in the geriatric age) and is suitable for those who have an increased need for

calorie and protein compared to the general population.
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W
hen gauging the relationship between nutrition

and health, animal-derived foods (and meat

in particular) are usually assessed in a global

manner: the lay public perception of their actions is

consequently often quite negative. However, various as-

pects of this relationship deserve to be analyzed in detail,

in particular the relevant differences that characterize the

health effects of different meat types. Only a few studies,

in fact, have considered the impact of these foods on

health in relation to the animal species of origin (1�4); in

many cases, the distinction is simply made between red and

white meat (5�7). Nonetheless, the literature focused on

poultry meat has identified many positive aspects, from a

nutritional point of view (8�10), associated with its regular

consumption.

The aim of this consensus document is to review the

available evidence on the association between poultry

meat intake, diet quality, and general health status. In fact,

a number of observational studies and meta-analyses have

been published on these topics; these data represent the

source of information on which this consensus document

has been based.

Macro- and micronutrient composition and

energetic value of chicken and turkey meat

Meat and its derived products provide relevant quantities

of essential nutrients at higher concentrations compared

with other foods. The nutrient content in the animal’s

musculature does not vary significantly between species,

whilst the ratio between fat and muscle mass in the edible
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part does vary considerably. The quality of animal fat

and the amounts of nutrients largely depend on the

animal’s diet or its genetic pattern, despite the fact that

recent specific farming techniques (organic, free range)

have been shown to influence some compositional aspects

of meat (specifically, poultry meat). Cooking and heat-

ing processes usually have only minimal effects on the

nutritional profile of meat, mostly corresponding to the

concentration of nutrients (including fat) and a decrease

in water content.

In particular, the energetic value of poultry meats

varies between chicken breast and chicken thighs with

skin (Table 1) (11): the presence of skin (due to its fat

content) increases the caloric value by around 25�30%.

It must be noted that cooking also affects energetic value,

which increases by 30�50% for meat with skin (essentially

due to a loss of water during the cooking process) (12).

Protein

Poultry meat, like other meats, milk, and eggs, has a

protein component usually defined as ‘high quality’.

Animal-derived foods have a Protein Digestibility Cor-

rected Amino Acid Score (PDCAAS) value equivalent

to or slightly below one (13). Conversely, plant-derived

foods, which � despite containing a relevant quantity of

protein � have a less favorable protein profile (they are

generally lacking in one or more essential amino acids

and/or more difficult to digest), have a substantially lower

PDCAAS value (e.g. 0.75 for beans and 0.5 for wheat).

Of all macronutrients, proteins are the minor contri-

butors to the daily caloric intake. It is also noteworthy

that protein is the only macronutrient for which, similar to

micronutrients, a precise recommended intake has been

established.

According to the European Food Safety Authority

(EFSA) Daily Reference Values (14), as an example, the

average recommended daily intake of protein (i.e. the

minimum consumption level required to satisfy the recom-

mended intake for 50% of healthy subjects for adults (both

men and women)) is 0.66 g protein/kg body weight per day

based on nitrogen balance data, and reaches up to 1.12 g

per kg of body weight for infants.

The reference dietary intake for the population (the

population reference intake, or PRI, which is equivalent

to the sufficient serving size required to insure the coverage

of almost all (97.5% of) healthy subjects) is, of course,

set at higher levels: it was estimated to be 0.83 g protein/kg

body weight per day, applicable both to high-quality

protein and to protein in mixed diets, for adults of all ages.

Such levels are subject to a progressive increase through-

out the three trimesters of pregnancy, according to weight

gain, as well as during breastfeeding. Similar values are

reported as Dietary Reference Intakes for the American

population.

It is commonly assumed that the recommended protein

intake also increases for men and women over 65 years

of age in order to counteract sarcopenia, which occurs

frequently in the elderly. Based on the analysis of the col-

lected data in the context of the National Health and

Nutrition Examination Survey (NHANES) III study on

more than 6,300 men and women, in this stage of life,

protein intake should equal about 1.2�1.3 g/kg/day, and

it should be especially from protein of high biological

value (15).

According to the EFSA, the available information on

protein health effects is sufficient to establish the minimal

levels, which essentially correspond to the amount of

nitrogen required to maintain an equal balance, but not

to set the maximal tolerable levels of protein. The EFSA

suggests that an intake equivalent to twice the PRI can

be considered safe. For example, this would correspond

to 92.4 g of protein for an adult weighing 70 kg and

following a moderately active lifestyle, equal to about 15%

of the total calories of a 2,500 kcal diet.

The protein content of most meat (including poultry

meat) ranges between 15 and 35%, depending on the

water and fat content of the product. Cooking also causes

an increase in protein concentration, which reaches up to

60% in weight for skinless turkey drumstick and skinless

chicken drumstick.

The low content of collagen (a structural protein)

is another favorable characteristic of poultry meat.

Collagen reduces the digestibility of meat, and high levels

of this protein in muscular meat are associated with a

lower percentage of digested product per unit of time.

Fats

Meat contributes to fats, especially saturated ones; its

consumption is therefore potentially associated with an

excess intake of these nutrients and the corresponding

negative health consequences. Nonetheless, the suggested

dietary target for fats in the general healthy population

ranges from 25 to 35% of total energy, so that a typical

average intake of 2,000 kcal results in 70 or more grams

of these nutrients per day. In addition, when consumed

in appropriate quantities (i.e. compatible with a healthy

balanced diet), fat plays a number of important roles:

it provides ‘essential fatty acids’ (such as linoleic and

alpha-linolenic acids) and lipophilic vitamins (A, D, E,

and K); it represents a major source of energy; it pro-

motes a sense of satiety due to slowing effects on gastric

emptying; it reduces, for the same reason, the bioavail-

ability of carbohydrates (and, hence, the glycemic re-

sponse); and, finally, it enhances the taste, smell, and

texture of foods.

It must also be noted that the muscular part of animals,

lacking visible fat, has a fairly limited lipid content,

which was further reduced over the past decades, thanks
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to the progress in farming techniques and feed quality

and profile.

Lipid intake associated with poultry meat is variable

and dependent on the cut considered. Fats are nonetheless

mainly found in skin and can, therefore, be easily removed

(Table 1). The lipid content of chicken and turkey is

around 1% in the leanest cuts, such as chicken breast and

turkey rump, and around 17% (at the opposite extreme)

in cooked chicken wings with skin. The inclusion of skin

can increase these values.

Cooking can also increase the fat content concentra-

tion (although less so compared to protein content), by

removing water from meat, or by adding fats present in

the condiments used during preparation (as for ‘rotiss-

erie’ roast chicken). Nonetheless, when compared to other

types of meat, poultry appears to be relatively low in fat.

From a nutritional point of view, the composition of

poultry fat is favorable: it includes significant amounts

of monounsaturated fatty acids (only a third of total fat

is made up of saturated fatty acids) (Table 1) and, in

comparison with bovine, ovine, or pig meat, substantial

amounts of polyunsaturated fats, especially the omega-6

or n-6 linoleic acid (18:2 n-6) and arachidonic acid (20:4

n-6), which can be found mostly in the skin (Table 2) (16).

Thanks to vegetable-derived feed, rich in alpha-linolenic

acid (a precursor of long-chain omega-3 or n-3 fatty

acids), poultry also provides some amount of this class

of fats. In most Western countries, where fish consumption

(a major source of omega-3) is relatively low, poultry meat

may thus represent an important source of these fatty

acids (17).

Carbohydrates

Animal-derived foods contain very few carbohydrates,

which, conversely, are found abundantly in plant-based

foods. The only naturally occurring carbohydrate in

muscle is glycogen, whose content rapidly decreases

following butchering. In certain cured meats, sucrose or

glucose are added during the manufacturing process.

Vitamins and minerals

Meat represents an excellent source of the majority of

hydrophilic vitamins, and it is the ideal dietary source

of vitamin B12. The amounts of B-group vitamins (e.g.

niacin, vitamin B6, and pantothenic acid) in poultry

are very similar to those of other meats and do not

significantly diminish during cooking. While red meat is

Table 1. Nutrient composition of some raw and cooked (roasted) cuts of chicken meata

Fats (g)

En kcal Proteins (g) Total Saturated Monounsaturated Polyunsaturated Cholesterol (mg)

Whole chicken with skin, raw 171 19.0 10.6 3.27 4.12 2.29 93

Whole chicken with skin, roastedb 200 27.1 10.2 3.04 2.91 2.66 119

Whole chicken with skin, roasted [rotisserie] 246 28.3 14.7 4.38 4.19 3.83 119

Whole chicken skinless, raw 110 19.4 3.6 1.23 1.08 0.81 75

Whole chicken skinless, roastedb 160 27.9 5.4 1.72 1.38 1.51 109

Whole chicken skinless, roasted [rotisserie] 206 28.9 10.0 3.19 2.56 3.80 109

Chicken, wing skinless, raw 193 20.3 12.4 4.24 3.72 2.79 89

Chicken, wing with skin, raw 196 16.7 14.3 4.41 5.56 3.09 82

Chicken, wing with skin, roastedb 283 31.7 17.4 5.46 6.45 3.84 91

Chicken, drumstick with skin, raw 125 18.4 5.7 1.61 1.61 1.58 94

Chicken, drumstick with skin, roastedb 201 31.2 8.5 2.53 2.43 2.22 91

Chicken, drumstick skinless, raw 107 18.5 3.7 1.08 1.06 0.98 88

Chicken, drumstick skinless, roastedb 175 29.9 6.2 1.98 1.58 1.73 109

Chicken breast, raw 100 23.3 0.8 0.25 0.19 0.23 60

Chicken breast, roastedc 129 30.2 0.9 0.29 0.23 0.25 75

Whole turkey with skin, raw 135 18.2 6.9 2.22 1.66 2.96 195

Whole turkey skinless, raw 109 21.9 2.4 0.90 0.62 0.60 63

Turkey rump, raw 107 24.0 1.2 0.38 0.31 0.34 50

Turkey rump, roastedc 131 29.6 1.4 0.43 0.37 0.38 62

Turkey drumstick with skin, raw 126 17.9 6.0 1.91 1.81 1.70 73

Turkey drumstick with skin, roastedb 191 26.7 9.3 2.80 2.67 2.71 110

Turkey drumstick skinless, raw 113 18.0 4.6 1.72 1.18 1.15 67

Turkey drumstick skinless, roastedb 190 28.0 8.7 2.84 2.41 2.48 107

aFrom Missmer et al. (1).
bOven-roasted, fat-free; csautéed without seasoning.
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the most abundant in terms of vitamin B12, poultry sup-

plies an important amount of niacin. Lipophilic vitamins

such as vitamins E and K, contained in muscles, are less

abundant in meat compared to plant-based foods.

Meat also provides several minerals. As shown in Table 3,

despite a large variability in iron concentration across

different types of meat, poultry also provides this mineral

(100 g of chicken thighs provide 1.4 mg of iron, compared

to 1.3 mg for an equal amount of rump steak from an

adult bovine) (18).

Sodium is only minimally present in fresh meat and in

poultry too, and does not significantly contribute to total

dietary intake. Processed meat products, on the other

hand, can contain high or very high quantities of sodium,

added as a preservative or flavor enhancer.

Chicken meat is also an excellent source of selenium.

Moreover, lean meat contains factors that promote the

bioavailability of a variety of nutrients, which is hence

often larger compared to that of the same nutrients present

in plant-based foods. Besides heme iron, zinc, copper, and

B vitamins are also highly bioavailable when consumed

with meat. At the same time, meat also promotes the

bioavailability of nutrients found in other foods when

consumed concurrently. For example, the absorption of

non-heme iron contained in other foods is increased when

they are consumed with meat.

Poultry meat: levels of consumption

According to FAO data, the consumption of poultry meat,

like all other types of meat, has progressively increased

from the past century to today in Europe and in the USA

and has generally remained stable over the past years.

European behavior with regard to dietary consump-

tion in general and poultry consumption, in particular,

is considerably different than that of the United States.

The NHANES results (19) confirm that in the USA, the

shift in consumption from red meat to white meat was

higher than in any other country. Nonetheless, red meat

still represents the majority of meat consumed in the

USA (58%), while processed meats occupy about 22% of

the market. According to the study, in 2003�2004, the

total intake of meat in the American diet was equivalent

Table 2. Content of n-6 and n-3 polyunsaturated fatty acids (mg/100 g) in selected meats

n-6 n-3

LA 18:2n-6 AA 20:4n-6 ALA 18:3n-3 EPA 20:5n-3 DPA 22:5n-3 DHA 22:6n-3

Poultry meat 1,443 98 73 5 18 25

Chicken, with skin 2,880 80 140 10 10 30

Chicken, without skin 550 80 20 10 20 30

Turkey with skin 1,700 110 110 0 20 20

Turkey, without skin 640 120 20 0 20 20

Pork 831 68 53 3 7 2

Egg 1,272 156 31 0 6 44

Bovine meat 277 24 105 5 8 4

Beef rib eye 240 20 10 NA NA NA

Beef sirloin 94 9 20 5 15 10

Goat and mutton 460 64 178 5 19 21

Lamb 369 84 54 5 7 10

Modified from Sinha et al. (5).

Table 3. Total iron, heme iron, and non-heme iron content in raw and cooked poultry meats (mg/100 g) (fresh weight)

Raw Cooked

Total Fe Heme Fe Non-heme Fe Total Fe Heme Fe Non-heme Fe

Chicken (mean) 0.5990.1 0.2290.1 0.3790.2 1.0190.3 0.2890.1 0.7390.3

Turkey (mean) 0.7990.2 0.3590.1 0.4490.1 1.2590.4 0.4590.2 0.8090.2

Beef (mean) 2.0990.2 1.8290.2 0.2890.4 3.3990.4 2.6390.5 0.7790.2

Veal fillet 0.8590.3 0.7190.3 0.1490.6 1.5890.4 1.3390.6 0.2591.0

Rabbit 0.4590.1 0.2590.1 0.2090.2 0.6090.1 0.3190.1 0.2990.2

Pork (mean) 0.4290.1 0.2690.1 0.1790.2 0.6490.2 0.3990.2 0.2490.1

Modified by Oostindjer et al. (7).
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to an average of 128 g per day, with a large variability in

type and quantity of meat, also based on education, age,

and gender. This survey has shown that meat consump-

tion in the United States is therefore around three times

higher compared to the global mean: this aspect should

be taken into proper consideration when defining the

sanitary policies oriented toward the reduction of the

prevalence of chronic diseases.

In Europe, data on poultry meat consumption originat-

ing from the European Prospective Investigation into

Cancer and Nutrition (EPIC) study (20) provide values

which differ across several geographical areas: total meat

consumption reaches a maximum in Spain (126.9 g per

day in San Sebastian) and a minimum in Greece (45.6 g

per day), while daily intakes of poultry meat vary from

7.6 g in Umea (Sweden) to 29.2 g in San Sebastian. In

Italian population groups, the average daily intake of

poultry meat is of about 20 g (chicken representing 65%

of total poultry meat), with a peak of 23.4 g for subjects

recruited in the Center (Florence), and the lowest levels

(14.6 g) for residents in the South (Naples).

Similar consumption levels of poultry meat have been

registered in the representative sample of the Italian

population recruited for the INRAN-SCAI 2005�2006

survey (21).

As reported in the FAO database, poultry meat re-

presents less than 30% of the meat in the Italian diet,

which is more abundant in cured meats, sausages, and

other processed products.

Poultry consumption and human health

Epidemiological studies conducted across various parts

of the world, in highly diverse populations, with different

food preferences and nutritional habits, provide solid

information on the association between diet and health.

Several prospective studies support the association be-

tween poultry consumption, within a balanced diet, and

a reduction in the risk of developing cardiovascular (CV)

diseases and their risk factors, such as overweight and

insulin resistance, and tumors.

Weight control/obesity

The benefits of protein consumption, including animal

proteins, in weight management are supported by ob-

servational studies and have been the object of interven-

tion trials, which yielded mixed results (22).

An analysis of 15 randomized controlled studies, with a

follow-up ranging from 1 week to 1 year (23), comparing

the effects of low- to high-protein diets on body weight,

showed a statistically significant difference in weight loss

between the two groups in the majority of cases, in favor

to the higher protein intake. Only very few small-scale

studies provide contradicting results, probably due to the

different compliance of the enrolled subjects (24). There

is evidence that in the short term (i.e. up to 6 months),

weight loss increased in hypocaloric, high-protein diets

if compared with hypocaloric diets with low protein

content (25). The possible mechanisms responsible for

this effect include increased satiety, followed by a lower

calorie intake during subsequent meals and decreased

carbohydrate consumption, within dietary regimens con-

taining a higher proportion of protein (24, 26). It was also

hypothesized that these mechanisms could in some way

be synergistic. In addition to their satiety producing effect,

yielding a subsequent reduction in energy intake, proteins

are also responsible for higher thermogenesis (by in-

creasing protein synthesis and adenosine triphosphate

expense linked to peptide bond formation, as well as urea

production and gluconeogenesis) (27).

The intake of one serving of protein in substitution of

the same amount of carbohydrates decreases the overall

glycemic load of the meal (28).

On the other hand, very high intakes of meat have been

associated with increases in body weight. In the previously

mentioned EPIC study, as an example, an increase of

250 g in daily meat consumption (including all meat types)

was associated with an extra 2 kg weight gain over 5 years,

in both normal-weight and overweight men and women

(22). It is worth mentioning that 250 g/day (1.750 kg

of meat per week) is a particularly large serving size,

corresponding to about 450 additional kcal per day;

this is currently considered as incompatible with any

weight control strategy and is very infrequent in European

countries (29).

Cardiovascular diseases

Also, as concerns CV health, the effect of protein intake

seems to be dependent upon dietary sources (30).

A very large observational study carried out in the

United States on a female population reported an inverse

relationship between the intakes of poultry and fish and

the risk of developing coronary artery disease, as well

as the absence of a clear relationship between red meat

consumption and the same risk (31). The analysis of the

data collected 26 years after the beginning of the study

also reveals a positive correlation between the consump-

tion levels of different protein sources (poultry, fish,

and nuts) and health condition and survival (32). In

particular, the substitution of one daily serving of red

meat with a daily serving of poultry reduced CV risk by

19% (13% if red meat was substituted for reduced-fat

dairy products and 24% if substituted for fish). The

authors suggest that these benefits are a consequence

of the reduction of heme iron and sodium and of the

increase in polyunsaturated fats. The substitution of red

meat for other protein sources such as poultry could

therefore constitute an effective strategy to reduce cor-

onary risk (30).

Possible underlying mechanisms linking the consump-

tion levels of various meats and the risk of coronary
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disease can be extrapolated from the examination of the

compositional differences between red and processed meat

and white meat. In particular, saturated fats, cholesterol,

and heme iron, which are higher in red versus white

meats, have been described to be the key factors involved

in atherosclerotic processes, CV risk factors, and chronic

diseases such as hypertension, hypercholesterolemia,

endothelial dysfunction, insulin resistance, and type 2

diabetes (4).

Type 2 diabetes

A vast evidence demonstrates how lifestyle interven-

tions can reduce the risk to develop type 2 diabetes by

modifying several risk factors, including the excessive

intake of fat, especially saturated fat (3). Studies dating

back to the first half of the 20th century have highlighted

that diabetes-related mortality increases in parallel to the

increased Westernization of society, also characterized by

a high consumption of meat (33, 34). More recent studies

have confirmed the existence of a link between hyper-

insulinemia and insulin resistance and the intake of

saturated fat of animal origin (32, 35).

The literature on this topic has been systematically

reviewed and has been the target of a meta-analysis based

on 12 studies (36), characterized by a vast heterogeneity of

results, mainly attributable to the variability in methodol-

ogy applied across different cases. This meta-analysis has

confirmed the relationship between the type 2 diabetes

risk and the consumption of fatty and processed meats,

against the absence of any link between total meat supply

and the risk itself. Other studies have led to the same

conclusion: the Health Professionals Follow-up Study

(37), which followed 42,504 adults for 12 years and iden-

tified an elevated risk of diabetes with 5 weekly servings of

processed meat (the risk increase was absent for poultry

consumption); the EPIC-InterACT study (38), on more

than 340,000 adults from eight European countries; and

the most consistent meta-analysis, conducted by the

Harvard group (39), on 20 studies for a total of 1,218,380

individuals (in this case, the association between risk

and processed meat was maintained) and recently

updated (40).

A recent re-elaboration of the data from the Interact

study (41) has shown that the incidence of type 2 diabetes

was higher in subjects with high total and animal protein

intake levels, especially in females and in particular in

those with a body mass index (BMI) over 30. Despite

this finding, specific data concerning the consumption

of poultry have confirmed the absence of a statistically

significant relationship between an increasing weekly intake

(100 g portions) of chicken and turkey and the develop-

ment of the disease (32).

Benefits associated with poultry consumption have

been described by the available literature on the effects

of the intake of different types of foods on the progression

of diabetes (10 prospective studies, for a total of 190,000

subjects). A dietary pattern comprising a high poultry

intake, along with whole-grain cereals, fish, fruit, and

vegetables, and a decrease in red meat consumption,

processed foods, starches, and simple sugars seems to

be effective in the management of the disease (42). The

results from the EPIC study also sustain that following a

healthier lifestyle and consuming poultry, as well as fruit,

legumes, nuts, cereals, and vegetable oils, is correlated

with a reduction of the mortality risk in a population

of type 2 diabetic subjects, thus confirming that these

patients can gain significant benefits from an overall

change in lifestyle which includes white meat consump-

tion (43). Of course, the available observations are not

sufficient to support any independent association between

the consumption of poultry alone and health. However,

they clearly support the inclusion of poultry meat in

healthy diets (44).

Amongst the nutritional factors that potentially in-

crease the risk of diabetes, it was suggested that heme iron

could play a role, because it increases oxidative stress and

insulin resistance (3, 45). However, this hypothesis does

not explain the negative effects of processed meats, in

which heme iron is generally reduced (40).

Another confounding factor that should be taken into

account is the difference between processed or cured meat

and fresh meat, which have different concentrations of

preservatives and sodium. It is estimated that, on average,

processed meats contain approximately 400% more so-

dium and 50% more nitrates, weight by weight, than fresh

meat (39). As concerns processed products, the tempera-

ture used in the preparation can also influence the impact

on health: high temperatures, commonly used in the

industrial meat manufacture, can induce the formation

of heterocyclic amines and polycyclic aromatic hydro-

carbons that could increase the risk of coronary artery

disease, diabetes mellitus, and cancer (see below) (46). In

particular, cross-sectional and prospective studies have

highlighted the potential risks associated with the end

products of glycation and lipoxidation present in pro-

cessed foods, in addition to the mechanisms through

which pancreatic cell function can be affected by the

protein composition of cured meats (47).

Cancer

Epidemiological studies conducted in populations with

high or very high consumption levels of animal products

show that excessive meat intake is a potential risk factor

for specific cancer sites (48). The saturated fats, heme iron,

sodium, and N-nitroso compounds contained in meat and

the heterocyclic aromatic amines generated during cook-

ing at high temperatures have been indicated as possible

factors responsible for the positive meat�cancer relation-

ship (49). The differences in the composition of poultry

meat compared to red meat, in particular the lower
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amounts of potentially dangerous components, along

with the content of others which, conversely, are nutri-

tionally favorable (e.g. polyunsaturated fats), could at

least partially explain the different impacts recorded for

the risk of certain types of cancer across the two food

categories. In general, increased consumption of red meat

is associated with higher cancer risk, whereas white meat

is considered moderately protective or neutral (50�52).

Notably, red meat is characterized by a higher proportion

of total fat (up to 20% vs. approximately 4% in lean

poultry meat), especially of saturated fats, and a reduced

content of polyunsaturated fats (11, 53).

According to the periodic report by the World Cancer

Research Fund, individuals who usually consume animal

products should privilege poultry and all types of fish over

red meat. The consumption of the latter in the general

population should not exceed 300 g of cooked red meat

per week and, on an individual level, should be limited

to a maximum of 500 g per week (equivalent to about

750 g of raw meat), limiting processed meats as much as

possible (54).

Of all cancer types, those related to the digestive

system are more commonly associated with the consump-

tion of animal products. This observation emerged from

studies conducted within populations with much higher

consumption levels than those recommended by dietary

guidelines (close to an excess); it was hypothesized that

myoglobin supplied by red meat triggers precancerous

lesions through the catalytic effect of heme iron on the

production of carcinogenic N-nitroso compounds, and

the development of cytotoxic and genotoxic aldehydes

through lipid peroxidation (55). This hypothesis, which

excludes the involvement of white meat in cancer risk, is

confirmed across several meta-analyses.

For example, an analysis of the results of 13 studies

with a total of over 500,000 subjects and 4,100 cases of

oropharynx cancers (56) shows that these cancers’ risk

increased for regular consumers of processed meat (3�6

servings per week on average), but not for consumers of

other types of meat. This result confirms those obtained

in a case-controlled study conducted by the Mario Negri

Institute of Milan in the late 1990s across three pro-

vinces of Northern Italy (Milan, Padua, and Pordenone),

showing that chicken and turkey meat were among those

foods (along with pasta, raw vegetables, citrus fruits, and

fruit in general) whose consumption correlates with a

reduced risk of developing esophageal cancers (57). The

effect was more pronounced (with an odd ratio equal

to 0.4 and, hence, a relative risk reduction of about

60%) for the highest consumption levels. The relationship

between reduced risk of esophageal cancer and white

meat consumption, although not statistically significant,

has been confirmed for both esophageal adenocarcinoma

and esophageal squamous cell carcinoma in the meta-

analysis of four cohort studies and 31 case�control

studies carried on between 1990 and 2011 (51). The

most recent systematic review of the literature confirms

the inverse association between the number of poultry

servings per week and the risk of esophageal carcinoma.

This adds an important piece of information: considering

only the highest quality European studies, high levels

of poultry consumption have been shown to be asso-

ciated with a total risk reduction of about 53% (52). The

protective effect of chicken and turkey on esophageal

tumors, similar to that on other cancers of the diges-

tive system, has also been associated with nutritional

status and lifestyle quality, which are generally higher

in subjects who prefer these foods (58).

The negative influence of excess salt in preserved foods

and processed meat on stomach cancer risk has been

extensively described (59). In contrast, however, a few

authors observed that the risk of such cancers is inversely

associated with high levels of vegetable, fruit, vegetable

oil, and poultry consumption, which would therefore

exert a protective effect at the gastric mucosal level (60).

The survival of patients who are already affected by

a colorectal cancer also seems to be negatively influenced

by the intake of red and processed meat (61) with the

prognosis in non-metastasized colorectal carcinoma being

a notable example (62). As demonstrated by a meta-

analysis (63), no relationship, on the other hand, was

observed in cohort and epidemiological studies between

chicken and turkey meat (assessed both separately and

in the general context of white meat) and the risk of

developing a colorectal cancer.

The available information concerning the effects of

meat consumption on the risk of female breast cancer

is rather heterogeneous. However, the absence of any

significant relationship between poultry and this type

of cancer has been assessed across various populations

(64�67). This observation has been confirmed by a meta-

analysis (1). In a prospective study conducted in a sub-

population of American nurses in premenopause at the

time of recruitment, the incidence of invasive mammary

carcinoma across 20 years of observation was inversely

associated with poultry consumption (68). The assessment

of the effects of different protein sources on the progres-

sion of the disease enabled one to estimate that the

substitution of one daily portion of red meat with one of

poultry could reduce the risk of breast cancer by approxi-

mately 17% in general and by 24% in postmenopausal

women.

Both cohort and case�control studies tend to exclude

the presence of a relationship between meat consumption

and ovarian carcinoma, hypothesized on the basis of the

results of ecological studies, most probably influenced by

confounding factors (69). Despite a limited number of

high-quality studies, both a meta-analysis of prospective

studies (70) and the EPIC study conducted on more than

350,000 European women (71) have concluded that no
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type of meat, including white meat, has a significant

effect on the incidence of ovarian tumors. In addition,

analysis of the impact of various nutrients led to the

exclusion of any association between this type of cancer

and total fats, saturated fats, and more specifically fat

from meat (72); only a positive correlation with indust-

rially produced unsaturated trans fats was observed.

Literature evidence remains inconsistent for endome-

trial cancer (73); total, lymphocytic, and myeloid leuke-

mia (74); and hepatocellular carcinoma (75). However, a

high intake of poultry could reduce the risk of lung cancer

by approximately 10% according to a meta-analysis on

23 case�control and 11 cohort studies (6).

Poultry meat consumption and the overall quality

of the diet in various stages of life

The relevance of poultry meat for humans has been

evaluated by FAO which, in a recent document, states

that ‘the human population benefits greatly from poultry

meat and eggs, which provide food containing high-quality

protein, and a low level of fat with a desirable fatty

acid profile’. In particular, these foods, which are widely

available and relatively inexpensive, might be particularly

useful in developing countries, where they can help to meet

shortfalls in essential nutrients for impoverished people.

The incidence of several common metabolic diseases

associated with deficiencies in critical dietary minerals,

vitamins, and amino acids can be reduced by the con-

tribution of poultry products, which are rich in all essential

nutrients except vitamin C (76). Moreover, poultry meat

consumption also contributes to the overall quality of the

diet in specific ages and conditions. For example, in the

period prior to conception, during pregnancy, and up to

the end of breastfeeding, the quality of the maternal diet

is amongst the factors affecting the health of both the

mother and the infant.

The guidelines relative to this delicate period generally

refer to the variety of foods to be consumed, the number

of meals (4, 5), consumption modalities (chewing slowly),

and adequate hydration. Well-cooked lean meats (e.g.

chicken and turkey) are to be privileged during pregnancy

(77).

The required dietary intakes of vitamins (A, D, C,

B6, B12, and folic acid), minerals (calcium, iron, and

phosphorus), and essential fatty acids all increase during

gestation (78). Poultry, which is a good source of some of

these nutrients, and also of the essential linoleic and alpha-

linolenic fatty acids, can represent a good nutrient source.

At the same time, poultry meat consumption can also

help in reducing salt intake and, therefore, that of sodium,

which should be as moderate as possible for both the

mother and her child.

Chicken and turkey also are valuable components of

a balanced diet during growth, when their meat can fulfill

specific growth requirements, due to its high protein

content (characterized by the presence of the essential

amino acids lysine, histidine, and arginine) and mode-

rate fats (especially after skin removal), which are pre-

valently unsaturated as opposed to saturated and are

highly bioavailable; vitamins (e.g. B group vitamins); and

minerals (e.g. iron) (79).

In particular, among meats recommended for weaning,

chicken and turkey (together with fish and lamb) are the

easiest to puree. Moreover, baby foods containing these

meats are easily digestible and are characterized by a low

allergenicity (80).

The level of minerals, in particular iron, in poultry

meats makes them suitable for even the most advanced

stages of growth, such as adolescence, during which greater

autonomy can increase the risk of an unbalanced nutrient

intake (81).

The geriatric age is another life period in which

wellbeing is more strictly associated with diet and life-

style, as demonstrated by epidemiological observations in

several countries (82). The increased availability of good-

quality foods has eradicated most nutritional deficiencies

in the elderly and has contributed to the increase in

healthy life expectancy. Nonetheless, nutritional balance

cannot be taken for granted in this stage of life, even in

developed Western countries.

An increased required intake of specific nutrients such

as calcium (useful in the control of bone mass loss,

particularly in the female population) and protein goes in

parallel with a reduction in total caloric needs (essentially

due to the age-associated decrease in physical activity).

Many studies have found that an adequate intake of

protein in old age helps fight against physiological age-

related sarcopenia, the gradual decrease in muscle mass

with serious consequences in terms of movement and

individual autonomy (83). Specifically, poultry meat,

which is a good-quality protein source that is character-

ized by high digestibility and chewability, especially when

prepared using light cooking methods, is particularly

important for the elderly, who often have to deal with

digestive disorders or chewing difficulties.

Finally, it must be noted that poultry meat is sig-

nificantly less expensive compared to other meats: a non-

negligible aspect in the context of elderly nutrition, as this

population group is subject to generally lower incomes

and is at risk of following an unbalanced diet due to

financial limitations.

Conclusions

. Poultry meats are characterized by a good overall

nutritional profile. Their high-biological-value pro-

tein, vitamin, and mineral content associated with

a low fat content (most of which is composed of

unsaturated fatty acids) enables these meats to be

optimally incorporated into the diet at all ages.
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. Cross-sectional and prospective epidemiological stu-

dies support this view, showing that adequate con-

sumption of chicken meat can facilitate the control

of body weight (especially due to its high protein

content), with a neutral or positive effect on the risk

of developing the main degenerative diseases typical

of our society (i.e. CV disease, diabetes, and cancer).

. Chicken meat, because of its favorable nutritional

profile, can play an important role for individuals in

specific age groups (pregnant women, children, and

the elderly).

. Consumption of these meats in the context of a

balanced diet and alongside an adequate intake

of protein-based foods, including plant-based ones,

would likely contribute to the overall quality of the

diet in the population.
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13. FAO/WHO/ÚNU Expert Consultation (1985). Endogenous

recoveries of true ileal digestibilities of amino acids in newly

weaned piglets fed diets with protease-treated soybean meal.

Energy and protein requirements. Technical Report Series 724.

Geneva: World Health Organization.

14. EFSA Panel on Dietetic Products, Nutrition and Allergies

(NDA). Scientific opinion on dietary reference values for protein.

EFSA J 2012; 10: 2557 [66 pp].

15. Levine ME, Suarez JA, Brandhorst S, Balasubramanian P,

Cheng CW, Madia F, et al. Low protein intake is associated with

a major reduction in IGF-1, cancer, and overall mortality in the

65 and younger but not older population. Cell Metab 2014; 19:

407�17.

16. Hibbeln JR, Nieminen LR, Blasbalg TL, Riggs JA, Lands WE.

Healthy intakes of n-3 and n-6 fatty acids: estimations

considering worldwide diversity. Am J Clin Nutr 2006; 83:

1483S�93S.

17. Ian Givens D, Gibbs RA. Current intakes of EPA and DHA

in European populations and the potential of animal-derived

foods to increase them. Proc Nutr Soc 2008; 67: 273�80.

18. Lombardi-Boccia G, Martinez-Dominguez B, Aguzzi A. Total

heme and non-heme iron in raw and cooked meats. J Food Sci

2006; 67: 1738�41.

19. Daniel CR, Cross AJ, Koebnick C, Sinha R. Trends in meat

consumption in the USA. Public Health Nutr 2011; 14: 575�83.

20. Linseisen J, Kesse E, Slimani N, Bueno-De-Mesquita HB, Ocké
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