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Abstract: Many Americans choose to eat meat, with beef and poultry being their top protein choices.
The best available evidence indicates that most Americans consume meat in amounts at, or near, levels
modeled in the 2020 Dietary Guidelines for Americans. There is an opportunity, however, for many
Americans to improve how they consume meat, including selecting leaner cuts and using healthful
preparation and cooking methods. Despite economic pressures, environmental attention, and public
health messages promoting reduced meat consumption, meat remains a staple food in the American
diet. Meat is a nutrient-dense food, and its nutrient profile complements other nutrient-rich food groups
when included in balanced meals. For Americans who choose meat, especially vulnerable population
subgroups, meat helps close nutritional gaps and is a foundational food that supports improved nutrient
adequacy which can lead to improved health outcomes. The widespread U.S. consumer preference for
meat coupled with its nutrient advantages offers an opportunity to enhance overall diet quality in
America. Meat-containing meals can serve as vehicles for improving nutrition through increased intake
of under-consumed food groups and nutrients, which, in turn, can help support healthier dietary patterns
and ultimately, the improved health of Americans.

Keywords: red meat; beef; poultry; nutrient adequacy; dietary patterns; staple foods; food based dietary
guidelines; Dietary Guidelines for Americans

1. Introduction

The United States Department of Agriculture (USDA), which provides leadership on issues related to
food, agriculture, and natural resources, defines staple foods as those that make up a significant portion
of a person’s diet, are usually prepared at home, and are eaten as part of a meal. Staple food categories
include vegetables or fruits, dairy products, meat, poultry or fish, and breads or cereals. They do not
include prepared foods or accessory foods [1]. Staple foods are well-adapted to regional growth con-
ditions often representing centuries of agricultural resilience and adaptation and, as such, cultural tra-
dition [2]. In the United States (U.S.), the evolution of meat as a staple food began with the availability
of wild buffalo, elk, and deer herds and persists today with domesticated herds and flocks of cattle, pigs,
and sheep introduced from Europe and the British Isles [3]. Improving the quality of the American diet
while honoring “diverse communities and cultural foodways” is increasingly recognized as a key con-
sideration for advancing health equity in the U.S. [4]. For example, the Food as Medicine initiative in
the U.S. represents a federal strategy to reduce nutrition-related chronic diseases and increase food
security to improve health and racial equity [5]. Evidence suggests a significant majority of Americans
currently consume meat, valuing what it adds to their diets, and share a willingness to maintain their
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frequency of meat intake in the face of global economic, environmental and societal pressure [6]. Meat
and animal source proteins provide unique nutrients and value to dietary patterns, when consumed in a
balanced diet. The continued popularity of meat in the American diet presents an opportunity to
maintain the nutrient adequacy of those populations that currently rely on meat for key nutrients. Meat
also may help further to improve diet quality by serving as a bridge to increase consumption of com-
plementary food groups including vegetables. The current review focuses on meat consumed in the
U.S., i.e., beef, pork, and poultry, and how it contributes to nutrient adequacy and food security while
serving as a foundational part of American culture and cuisines, supporting healthier dietary patterns for
Americans across life stages.

2. Meat is a Staple Food Preference for Americans across Demographics

Meat eating is a significant part of American cultural identity [7]. Many quintessential American cui-
sines feature meat, like steaks, burgers, pork chops and roasts Meat is popular as the centerpiece during
many social activities like family and community gatherings, holidays traditions and celebrations.
According to the 2024 Power of Meat Report, 80% of Americans describe themselves as meat eaters
and 98% of households purchase meat [8]. [9] The majority of U.S. consumers eat meat (chicken, beef
and pork) at least once per week (Figure 1) with the number of consumers seeking to decrease their
meat consumption falling by 20% since 2020 [9].
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Figure 1. Frequency of meat consumption in the United States.

N = 23,720 surveyed — 50% male; 77% education beyond high school;
74% ages 25-44; 50% employed full-time, 48% live in suburban areas;
439% annual income less than $50,000; 79% identifying as
white/Caucasian including Hispanic; 10% identifying as Hispanic/Latino.
Survey margin of error £ 0.52%.

Source: Consumer Beef Tracker. January 2020 - August 2023. Analysis
provided by National Cattlemen’s Beef Association, a contractor to the
Beef Checkoff.

In a recent survey, about 15% of U.S. consumers report eating either meat (beef/pork/chicken) daily
with most indicating they feel they eat” the right amount” of beef (78%), pork (80%), and chicken
(83%), based on their purchases in the previous month [10]. Data further indicates 79% of U.S. con-
sumers rank either beef or poultry as their top protein choice [10].

Even with public attention on plant-source protein alternatives and meat substitutes, most U.S. con-
sumers prefer animal protein. (Figure 2). It is estimated that only 5% of Americans eat



78  peas/beans/lentils on a given day and approximately one third of the population did not consume them
79  in the last month [11]. Only 1% of households buy meat alternatives solely and only 20% of new al-
80 ternative protein purchasers make multiple repeat purchases [12]. Additionally, consumers who choose
81 meat alternatives at least weekly are more likely to choose to eat other animal protein foods as well

82  (Figure 2). The belief that meatless meals are incomplete is one of the top reasons why meat consumers
83 report maintaining their meat intake [13]. Moreover, among parents of children under 18 years of age,
84 the importance of meat in a healthy diet may play a greater role in their decision making than
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88 Figure 2. Frequency of protein consumption by type in the overall U.S.
89 population vs. those reporting consumption of meat alternatives in 2024.
90 N = 694 surveyed. Margin of Error 0.52%. Note: Open circles are total
91 populations, filled circles represent meat alternative eaters.

92 Source: Consumer Beef Tracker, January 2024 — June 2024. Q1:

93 “Thinking about all of your meals — breakfast, lunch, dinner, and snacks —
94 how frequently do you eat each of the following types of food?”” Analysis
95 provided by National Cattlemen’s Beef Association, a contractor to the
9 Beef Checkoff.

97 American meat consumption trends are similar across income levels (Figure 3). Frequency of weekly

98  beef and pork consumption stays relatively constant among households earning less than $20,000 U.S.

99 dollars (USD) compared to those earning $150,000+ USD at 2.1 to 2.2, and 1.2 to 1.3 times per week,
100 respectively. Frequency of poultry consumption slightly increases with income from 2.4 to 2.9 servings
101 per week from those earning less than $20,000 USD compared to those earning $150,000+ USD. The
102 prevalence of chicken and beef consumption is similar for individuals reporting income levels lower
103 than $50,000 USD but begins to diverge over this earning level with higher income individuals con-
104 suming more poultry. In contrast, meat alternative consumption remains low across all income levels,
105  although more marked increases are seen by those with the highest income.
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Figure 3. Frequency of U.S. consumer protein consumption by type and
household income. N = 23,720 surveyed — 50% male, 77% education
beyond high school; 74% ages 25-44; 50% employed full-time, 48% live
in suburban areas; 43% annual income less than $50,000 U.S. dollars
(USD); 79% identifying as white/Caucasian including Hispanic; 10%
identifying as Hispanic/Latino. Survey margin of error + 0.52%.

Source: Consumer Beef Tracker. January 2020 - August 2023. Analysis
provided by National Cattlemen’s Beef Association, a contractor to the
Beef Checkoff.

Number of Times

Lower income Americans face disproportionate nutrient-dense food selection pressures [14]. Even for
those who use dietary supplements, those with lower incomes have lower nutrient intake and experience
higher nutrient inadequacies than those with higher incomes [15]. Lean ground beef is the top protein
food sub-commodity by expenditure for Supplemental Nutrition Assistance Program (SNAP) house-
holds, totaling just over 7% of all protein foods expenditures, followed by “primal” beef cuts, such as
steaks and roasts [16]. Comparing SNAP and non-SNAP households, lean ground beef and beef primal
cuts both rank in the top five protein foods along with boneless chicken breast [16]. Pork products,
including enhanced boneless pork loin, bacon, and pork ribs also contribute to the top 10 protein foods
consumed by SNAP and non-SNAP households alike [16]. A recent modeling exercise designed to
compare pork, beef and poultry in the USDA’s Thrifty Meal Plan found fresh pork to be an economical
source of high-quality protein [17].

Across all levels of income, a recent survey indicates the number one reason Americans report reducing
meat consumption is cost; however, when faced with this decision, lower income families preferentially
reduce poultry and seafood over red meat [13]. SNAP estimates that if recipients were given more
money, they would spend it on meat, poultry and vegetables [18]. By comparison, frozen meatless
burgers rank 754 among food sub-commodity expenditures for SNAP recipients [16].
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Comparison of Price Per Gram of Protein

2024 Average Retail Cost

Meat Alternative $0.1375 Protein Food  Price ($) per Pound

Protein Bar I 0. 1252 Meat Alternative $9.79
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Figure 4. Meat compared to other protein food sources, price per
gram protein  Source: Price data: Nielsen IQ (Meat alternatives, Beef,
Pork, Chicken, Turkey); Bureau of Labor Statistics (Milk, Egg); Amazon
Marketplace (Protein Bar, Nuts); Protein per 100 gram of protein food
data: USDA Food Data Central

In terms of dollars per pound of protein food, the most current 2024 consumer average retail cost data
shows that retail prices for meat and poultry tend to be higher as compared to other protein foods like
eggs or milk (Figure 4). Meat also is more expensive compared to some plant protein sources like beans
(per Bureau of Labor Statistics which, for 2024 averaged $1.70 per pound [19]) but less expensive than
other sources, such as nuts (Figure 4). However, in comparing prices of these popular protein food
sources in terms of the cost per gram of protein for each of these foods (Figure 4), meat and poultry
including chicken, turkey, pork, and beef are among the most economical food sources of protein.

In a recent diet modeling study examining the effects of adding pulses to a USDA Style healthy dietary
pattern in replacement of varying amounts of protein foods and/or refined grains, researchers found that
replacing eight protein ounce-equivalents per week with two cups of pulses resulted in a cost savings of
up to $0.30 per day. The authors note, however, that for some consumers this modeled increase in pulse
intake may not be achievable given the degree of dietary behavior change necessary [20]. Furthermore,
notably, the USDA’s Beans and Peas composite food sub-group used for this cost savings exercise
predominately assumes the use of dry beans, peas, and lentils without added fat compared to the use of
more convenient and higher priced canned versions of these foods [18]. A recent report finds that
willingness to purchase and prepare dry beans varies by race/ethnicity with non-Hispanic white shop-
pers more likely to purchase canned beans compared to Hispanic shoppers noting the time needed to
cook dry beans as a reason for not eating them [21]. When taken together, these market considerations
reflect that, for most Americans, meat has a role to play in balanced, healthful diets not only for the
flavor it brings but also for its nutritional and economic value.

3. Meat is a Staple Food Affording Nutrient-Density to Vulnerable Populations

Beef, pork, and poultry are significant sources of nutrients for Americans, contributing to un-
der-consumed nutrients across all life stages like iron, choline, and potassium and components to limit,
such as saturated fat and sodium [22-25]. Public health initiatives have successfully helped to reduce
saturated fat intake to within 1.5% of the DGA target [26,27] as guidance to consume fresh, lean meats
in favor of higher fat, fried, and processed meats continues to encourage Americans and nudge them
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closer to meeting DGA goals. Vulnerable sub-populations of Americans including older adults, preg-
nant and lactating women, children, and adolescents exhibit nutrient gaps in protein, iron, vitamin B12,
and choline; evidence in support of nutrient adequacy among meat consumers in these sub-populations
is particularly relevant and compelling in addressing nutrient gaps seen in these groups.

3.1 Older Adults

The number of Americans aged 65 and older is projected to reach 82 million by 2050 [28], making now
a critical time to address diet quality and nutrient adequacy. The 2020 U.S. Dietary Guidelines Advisory
Committee (DGAC) noted, “Older adults may benefit from protein intakes above existing DRI
recommendations given the high prevalence of sarcopenia, and may have differential energy and
nutrient needs based on presence of chronic disease, polypharmacy, changes in oral health and tooth
loss, among a myriad of other potential factors that influence needs [29].” An estimated 70% of
lower-income older adults living in the U.S. do not meet protein food group intake recommendations
made by the DGA [30]. Only an estimated 30% of older women in the U.S. meet DGA protein food
group intake recommendations [30].

A high percentage of all older American adults do not meet daily recommendations for other nutrients
available in meat, such as choline (96%), potassium (70%), magnesium (60%), zinc (21%), and
vitamin B6 (19%) [31]. Older adults who consume fresh meat including beef are more likely to meet
essential nutrient recommendations and have lower nutrient inadequacies. On any given day about 60%
of older adults (60+ years) are estimated to be consumers of fresh beef, with a corresponding mean
intake of 54.7 g/day (1.93 ounces/day)[31]. Recent dietary intake research shows that, for older adults
60+ participating in NHANES 2011-2018 cycles, a higher percentage of these older Americans who
report eating beef meet nutrient recommendations for protein, calcium, copper, iron, phosphorus, se-
lenium, sodium, zinc, and vitamin B12 as compared to non-beef eaters; many of these nutrients like
protein, iron, zinc, phosphorus, selenium and vitamin B12 are nutrients inherent in beef [31]. Con-
sistent with this evidence, programs like the National Council on Aging include red meat in their
sample grocery basket recommendations for older adults in support of the provision of maximum nu-
tritional value and overall health value of SNAP benefits for this age group [32]. Research examin-
ing other forms of meat and poultry similarly suggests that meat and poultry contribute to older adults’

meeting nutrient intake recommendations as compared to non-consumers [24,25,33].

3.2 Pregnant and Lactating Women

Pregnancy and lactation are associated with increased energy and nutrient requirements due to physi-
ological changes and metabolic demands accompanying them. While existing data on pregnant and
nursing women is limited in the U.S. National Health and Nutrition Examination Survey (NHANES),

a recent study reported that the prevalence of nutrient inadequacy was high in this group with over 50%
of this sub-population falling below the estimated average requirement (EAR) for several nutrients
[34]. Pregnant and lactating women who consume beef are more likely to meet nutrient recommenda-
tions and have lower inadequacies as compared to those who did not consume beef, particularly in
regard to nutrients of public health relevance; in this study, in comparing pregnant beef non-consumer
to beef consumers, 20% of beef non-consumers were estimated to fall below the EAR for protein, and
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13% below the EAR for iron, compared to only 1% and 4.2% of pregnant and nursing women beef
consumers, respectively [34]. On any given day it is estimated that 67% of pregnant and nursing
women in the U.S. consume beef (49 g/day; 1.7 ounces) [34]. Further research studies indicate that
pregnant and nursing women who include fresh beef in a Mediterranean-style dietary pattern can sig-
nificantly reduce the risk of maternal iron deficiency anemia [35].

3.3 Children and Adolescents

The stages of life spanning birth throughout adolescence are characterized by tremendous periods of
growth and development requiring energy and essential nutrients as fuel. During the first 1,000 days
of life, the American Academy of Pediatrics highlights the importance of nutrients like protein, zinc,
and iron — nutrients inherent in meat and beef in particular -- for early brain development [36]. Within
the first-ever U.S. dietary guidance for older infants and young children, meat, in particular beef, is
included as an important complementary food helping to “make every bite count” because of its nu-
trient density; notably, beef is highlighted as higher in iron, zinc, and choline than a variety of other
plant and animal-protein sources [4,29,37]. In contrast, data from the 2016 Feeding Infants and
Toddlers Study (FITS) indicate that iron intakes among older infants and young children in the U.S.
have been on a declining trajectory since 2002, in part, because of low consumption of iron-rich foods,
specifically declining intake of iron-fortified cereal and limited consumption (~5% of the participants)
of iron-rich puréed baby-food meats, including beef, an important source of bioavailable heme iron
[38]. A recent systematic review further finds that vegetarian and vegan diets during complementary
feeding increase the risk of micronutrient deficiencies and insufficiencies that may impair growth and
development [39]. Given that an estimated one in four toddlers in the U.S. are not consuming
sufficient iron, dietary guidance favoring use of iron-rich foods, such as meat,during complementary
feeding is important for all older infants and young children [40].

Meanwhile, many U.S. school-age children and adolescents have poor diet quality and nutrient ade-
quacy as evidenced by declining Healthy Eating Index (HEI) measurements throughout childhood and
adolescence. It is estimated that more than half of U.S. adolescents fall below the EAR for calcium,
magnesium, and vitamins A, C, D, and E and over 70% below the Al for potassium and total choline
[41]. In a recent assessment of dietary intake data of adolescents 14-18 years of age from NHANES
2001-2018 cycles, regular beef consumption was shown to help a greater percentage of the adolescent
population, especially adolescent females who are particularly vulnerable to nutrient inadequacy, meet
nutrient requirements for iron, folate, riboflavin, thiamin, vitamins B12 and B6, zinc, calcium, copper,
niacin, and phosphorus [41]. Among teens that are reported to have consumed beef in this analysis,
the average beef intake of male and female adolescent beef consumers is estimated to be 57.9 g (2.0
ounces) and 46.8 g (1.6 ounces), respectively[41]. Further, as a valuable source of nutrients, addition-
al NHANES analysis supports red meats like beef and pork contribute to meeting nutrient require-
ments and improved nutrient adequacy during adolescence, most notably for adolescent females
[24,41].

4. The Relationship between Meat Intake and Health-related Outcomes

The role of meat and poultry in the diet has been a focal point of controversy related to chronic
disease risk [42]. Observational evidence of dietary patterns higher in red and processed meat linked



249
250
251
252

253
254
255
256
257
258
259
260

261

262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

290

to adverse health outcomes are often confounded by higher intakes of sugar-sweetened foods,
beverages, and refined grains making it difficult to disentangle benefits of meat intake. Due at least in
part, to methodologic limitations the evidence supporting associations of red meat with chronic
disease risk has been chracterized as low certainty [43-50].

Evidence from randomized controlled trials (RCTs) often do not corroborate findings from
observational studies with regards to the role meat intake on various disease risk factors, including
those related to cardiovascular disease, Type 2 diabetes (T2D), and overweight and obesity [51,52].
Specifically, RCTs of meat interventions consistently suggest little or no effect of red meat on these
outcomes [49,53-56] while observational studies suggest a weak negative effect or no impact of meat
consumption on these outcomes [48,57-59]. As further discussed below, the assessment of meat
intake (i.e. types, amounts, degree of processing) is less easily discerned and more highly prone to
misclassification bias in observational studies than in RCTs.

4.1 Meat Intake and Cardiovascular Risk Outcomes

A systematic reivew and meta-analysis (SRMA) of RCTs of red meat consumption recently aimed to
determine if the comparison diet influences results for markers of cardiovascular risk [54]. The results
of this meta-analysis represents over 1,800 participants. Red meat interventions ranged up to 500
g/day (~17.6 oz/day) as part of either the participants’ habitual diets or in fat- and energy-modified
diets. More specifically, one-third of the studies included red meat in dietary patterns averaging less
than 30% of energy as total fat; eight studies limited saturated fat intake to 10% of energy or less; and
five reported energy intake of <1,800 kilocalories per day. All studies compared red meat
interventions to control diets devoid of, or greatly reduced in, red meat with many further including
plant-sourced protein substitutions such as legumes, whole grains, or tofu. Despite a wide range of red
meat consumption, including both lean and non-lean red meat interventions, the meta-analysis found
that “there were no significant differences between red meat and all comparison diets combined for
changes in blood concentrations of total, low-density lipoprotein, or high-density lipoprotein
cholesterol, apolipoproteins Al and B, or blood pressure.” Evidence from RCTs is useful for
examining the effects of red meat intake, future interventions should consider appropriate comparison
foods when examining the effects of red meat intake to further understand food sources that promote
optimal health and prevent chronic disease [54]”. [54] Similarly, O’Connor et al completed an SRMA
of 24 RCTs comparing dietary patterns with <0.5 servings/d to >0.5 servings/d of red meat [51].
Roughly half of the studies included red meat interventions with most, but not all, providing lean
meat, ranging from one to seven servings per day (average two servings per day), in weight loss or
heart-healthy dietary patterns. The meta-analysis found no difference in blood lipid profiles or blood
pressure. In fact, among all subjects blood lipids and diastolic blood pressure decreased over time
regardless of treatment group. The authors concluded: “These results are inconsistent with much of
the observational evidence related to red meat consumption and CVD, which prompts the need for
future research to reconcile the apparent disconnect between RCT and observation-based conclusions
[53].” Similar findings are reported for beef in a recently published SRMA of 20 RCTs. In this study,
authors report that diets containing more beef (i.e. average of 161 g/day or approximately 2
servings/day) compared to less or no beef (e.g. Og or an average of 24 g/day or less than 1
serving/day) did not effect key blood lipids associated with CVD risk [60].

4.2 Meat Intake and Type 2 Diabetes Risk Factors
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An SRMA of 21 RCTs of those at risk for or with T2D provides insight into the effect of red meat on
risk factors for T2D, specifically fasting glucose, fasting insulin, insulin sensitivity (all measures),
homeostatic model assesment for insulin resistance (HOMA-IR), and postprandial glucose, among
others [56]. There was no significant impact of diets containing red meat, compared to diets with less
or no red meat intake, on insulin sensitivity, HOMA-IR, or fasting insulin (heterogeneity I* =
79-84.0%). In the subset of individuals with T2D, a small and marginally significant improvement in
insulin sensitivity with red meat intake was noted compared with those consuming less red meat.
Small effect size increases (i.e. standard mean difference (SMD): 0.20-0.34) in fasting glucose were
noted in studies with higher red meat particularly for those subjects with metabolic dysfunction, i.e.
metabolic syndrome. However, in subjects with T2D, higher red meat intake significantly decreased
fasting glucose (i.e., SMD: -0.47). The results suggest red meat intake does not impact most glycemic
and insulinemic risk factors for T2D, but further investigations are needed.

4.3 Meat Intake and Overweight and Obesity

While the consumption of red meat in the U.S. has continued to decline the prevalence of overweight
and obesity has continued to increase [61]. [62,63]A recent SRMA examined the effect of reducing
meat and/or dairy consumption on protein intake, anthropometric values, and body composition as
measured in 19 RCTs with adults aged 45 years and older [64]. Participants consuming a reduced
meat/dairy diet did not significantly differ from those consuming the control diet for body weight,
body mass index, waist circumference, body fat, or lean body mass. The authors concluded that
evidence suggests no effect of a reduced meat/dairy diet on anthropometrics or body composition. ,In
summary, while RCTs provide valuable insights into the effects of dietary patterns, it should be noted
that they do have limitations, such as potential issues with generalizability dependent upon participant
demographics, variation in participant compliance, and a much shorter duration of intervention
compared to the follow-up period of most observational studies. Nonetheless, consistent evidence
from SRMA of RCTs supports public health recommendations to encourage healthy and balanced
diets with lean meat and poultry consumption.

5. Using Meat as a Bridge to Improve Diet Quality in America

The overall context of meat consumption including the amounts and types of meats consumed, the other
foods that accompany meat on the plate, and the co-existence of other lifestyle factors like physical
activity and the time available to plan, purchase, and prepare meals—is important when considering
how meat can improve diet quality and reduce chronic disease risk. There are opportunities for more
healthful dietary patterns where consumer preference for meat and its nutritional quality can help
improve overall dietary quality.

5.1 Meat Consumption

Longstanding perceptions regarding overconsumption of meat have led to “eat less red meat”
guidance.[22]. Data sources for the calculation of meat intake are varied and contribute to discrepancies
in the published literature [65]. Using a combination of loss-adjusted agricultural supply data and
NHANES dietary recall data Fehrenbach et al. [66] estimates that per capita total meat consumption
(beef, pork, poultry, fish — fresh or processed) in the U.S. ranges between 4.4 to 5.9 ounces per day for
ages two years and older with 22% consumed as processed meat [66]. More recently, Zeng et al. [67]
estimates Americans consume on average 3.5 ounces per day of fresh beef, pork, and poultry. As
regards beef intake, NHANES data indicates that on average, Americans 2 years and older consume 1.5
oz of total beef each day, below the 1.8 0z of red meat modeled in the Healthy U.S.-Style Dietary
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Pattern (HUSS) of the DGA. Evidence also indicates that Americans who eat beef favor fresh lean beef,
typically consuming above the DGA dietary pattern modeled amount of 1.8 ounces of red meat, but
below the modeled amount of 3.7 ounces combined for lean meat, poultry, and/or eggs. Collectively,
Americans consume moderate amounts of meat at or near amounts modeled for total protein foods in
the DGA at 5.5 ounce equivalents per day [22].

5.2. Meat in Popular Meals

The most common consumption of meat in America falls into two primary categories, mixed dishes and
sandwiches [68-75]. Mixed dishes include a variety of meal types including sandwiches, casseroles, and
soups and stews. “Mixed dishes” is the top consumed category at both lunch and dinner for children and
adults [68-75]. As a frequently consumed meal in the U.S., sandwiches are a foundational foodway of
the American diet [76]. There is an opportunity to use popular American meal types to improve on diet
quality. On any given day it is estimated that one in five Americans (21.4%) ages two years and older
consumes a beef sandwich meal [76]. For many Americans “sandwiches, including burgers, are...an
integral part of the American food context and culture” and represent a convenient and economical way
to increase consumption of many under-[29]. Recent deliberations of the 2025 DGAC note that this
category is a top contributor to several key food groups, including total vegetables, dairy and fortified
soy, protein and total grainsiosi 8 . As such, on a per consumer basis, total beef sandwiches (all types)
collectively (including beef and non-beef sandwich components) accounted for 39% of vitamin B12,
38% of protein, 32% of iron , 26% choline, and 23% potassium total dietary intake for U.S. beef
sandwich consumers ages two years and older, with the beef component responsible for the majority of
key nutrients, contributing 22%, 18%, and 32% of total dietary intake of protein, choline, and vitamin
B12, respectively, by beef sandwich consumers [76]. While contributions of “nutrients to limit” found
in “burgers and sandwiches” are often highlighted (e.g., sodium, excess energy, and saturated fat) the
specific contribution made by the predominant protein filling versus other components of the sandwich
is often not distinguished. In fact, evidence indicates that the non-beef components of beef sandwiches
(e.g., cheese, bun, condiments such as ketchup and salsa) are the primary contributors to “nutrients to
limit” [76].

This evidence indicates that Americans can enhance nutrient contributions from meat meals by
selecting lean cuts and limiting use of saturated fat- or sodium-rich components and condiments [4,76].
Practical advice regarding lean meat selections might include, “look for 95% lean ground beef”,
“choose loin or round cuts”, or “consider steaks such as strip steak, sirloin, and flank steak”. In addition,
using herbs and spices to flavor popular meat dishes has also been shown to reduce energy, sodium, and
saturated fat content while maintaining or improving consumer acceptabililty [77]. Advice to remove
the skin from poultry and avoid fried chicken serves as practical advice for selecting/preparing poultry.
In an effort to disseminate positive eating behavior messages across the food supply chain,
consideration of promotion and accessibility of healthful food pairings is also necessary. Marketing
practices could embrace this approach with meat industry marketing consistently showcasing closely
trimmed beef and pork cuts and skinless poultry, in recommended portion sizes, paired with other
nutrient-dense under-consumed foods. Private and public sectors can collaborate to publish and
promote a complete list of lean cuts of meat, while at the same time educating consumers that while
meat substitutes may be produced to mimic meat, nutritionally they are not the same [78-80]. With a
collective effort, simple educational strategies can significantly improve the ability of Americans to
recognize and choose healthy, balanced meals.
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5.3. Meat in Plant-Based Eating Patterns

Popular eating patterns considered to be “gold standard” and/or “plant-sourced” often contain meat at
average levels consumed in the U.S. diet and consequently contribute positively to nutrient status. For
example, it is often thought that adoption of a Mediterranean-style diet requires reduction in the
amount of red meat consumed, but red meat consumption in Mediterranean countries has been reported
as similar or higher than in the U.S. [35,81,82]. Consistent evidence suggests that additional pork and
beef, or beef alone, in Mediterranean-style and DASH diets maintains or improves the cardiometabolic
benefits of these healthy dietary patterns for adults with and without existing chronic disease risk
factors [83-85].

Systematic review evidence further suggests that emphasizing recommendations to increase fiber and
fruit/vegetable intake rather than advising reduction of red meat intake positively impact mood and
stress outcomes in study participants [86]. Behavioral research also suggests that when shifting dietary
habits, it is easier to create behavior change by reinforcing positive, rather than penalizing, negative
behaviors. Personal, positive education campaigns, for both individuals and the general public, that
“meet people where they are” offer an opportunity to shift dietary habits. A recent study found positive
messages coupled with reference to a dynamic descriptive norm (e.g. more and more people are
enacting the suggested behavior), especially when people strongly identify with the group described,
are more persuasive and have a better chance of creating long lasting behavior change [87]. Familiarity
is also a driver of consumer acceptance [90] so in utilizing the preference for meat, a message construct
to increase vegetable intake could be, “Meat eaters are eating more vegetables like broccoli, cauliflower
and carrots to help balance their diets.” Consumers can also be advised to use lentils and legumes, such
as chickpeas, as protein substitutes for rice in grain-source casseroles. Topping casseroles and other
mixed dishes with chopped nuts and/or seeds can increase the amount of these plant-proteins, and
related fiber intake, while reducing refined grains. Advice to switch higher-fat, creamy sauces for
lower-fat and/or lower-sodium versions or to use pureed vegetables as sauce represent options to further
improve on the quality of grain source mixed dishes. Varying the ratio of grains to meat and vegetables
to favor vegetables/meat is another option to provide more nutrient-dense meals with fewer calories.

5.4. Dietary Flexibility with Meat in Higher Protein Patterns

Data collected by the International Food Information Council from 3,000 Americans further suggests
that consumers are actively seeking higher-protein diets. Specifically, ‘“the number of consumers
trying to consume protein continues to rise: 59% in 2022, 67% in 2023, to 71% in 2024, with more than
half of Americans reporting consumption of a specific dietary pattern in the past year with a
higher-protein pattern reported as the most popular [88]. Increased meal satisfaction may be one of the
reasons higher-protein diets are sought after. A recent study comparing eucaloric, isonitrogenous diets
(15% of daily intake as protein) containing either two servings/d of fresh lean beef or plant equivalents
for seven days/pattern found no difference in satiety between the diets but the consumption of the
beef-based diet was more well-liked and resulted in voluntary reductions in total carbohydrate and
sugar intake [89].

Evidence supports the ability to successfully model higher-protein diets that increase the intake of both
high-quality plant and animal protein, improve contributions of shortfall nutrients, and reduce nutrients
of concern such as sodium [90,91]. Modeling the DGA HUSS dietary pattern to include 30% of calories
as protein primarily derived from animal sources, while maintaining fruit and vegetable food group
levels, resulted in a pattern with less total fat and saturated fat and higher iron, zinc, and selenium than
the typical HUSS pattern [90]. Similarly, Murphy et al. [91] found modeling the HUSS pattern to
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contain 20% or 25% of calories as protein from any source resulted in significant reductions in refined
grains and starchy vegetables while increasing protein from beans and peas, seafood, and soy products
along with meat, poultry and eggs. Dividing meat and poultry groups into fresh versus processed, and
targeting step-wise reductions in processed meat and processed poultry, also lowered sodium and
saturated fat in these higher-protein patterns [91].

6.0 Sustainability Considerations for the Production and Consumption of Meat

This discussion assumes the continued availability of sufficient and affordable meat to support the role
of meat as a staple food. However, the sustainability of livestock production is a key consideration for
our food system’s future.

Sustainable food production is a global challenge requiring local solutions that consider
environmental, economic, and social factors [92]. Food production is necessary to sustain human life,
particularly for staple foods like meat; however, food production has an environmental cost. Livestock
production, particularly cattle, is resource-intensive and impacts the environment through resource use,
ecosystem services, and greenhouse gas emissions [93-95]. In 2022, U.S. agriculture contributed 9.4%
of total direct greenhouse gas emissions, with livestock accounting for 4.3% [96]. Removing all
livestock would reduce total emissions by an estimated 2.6% [97]. While meat may not be defined as
essential for human nutrition, it is a preferred protein source, necessitating sustainable livestock

production practices.

6.1 Ruminant Livestock

Cattle, as ruminant animals, play a unique role in food systems as they are capable of converting
human-inedible plant materials and by-products into high-quality protein and essential nutrients [98].
Continued innovations in cattle feeding, management, and genetics have improved beef production
sustainability, with the U.S. producing 20% more beef using 15% fewer cattle than 50 years ago [99].
The U.S. Roundtable for Sustainable Beef (USRSB) provides a framework for evaluating and
enhancing beef sustainability [100].

6.2 Monogastric Livestock

As monogastric animals, poultry and swine are less resource-intensive and more efficient in
converting feed into nutrient-rich protein foods; however, as monogastrics, they rely on
water-intensive grains and soybeans as sources of their own feed and use more feed sources that could
otherwise be consumed by humans [93,94]. Poultry production has a lower environmental impact than
ruminants but faces challenges like waste management, antibiotic use, as well as transmission of
zoonotic and panzootic diseases [94]. The U.S. Roundtable for Sustainable Poultry and Eggs
(US-RSPE) and the U.S. pork industry have set goals for continuous improvement of sustainability
metrics and efforts to reduce greenhouse gas emissions [95].

6.3 Food Waste

One of the greatest opportunities for the continuous improvement necessary to achieve more
sustainable food systems involves a collective effort to reduce food waste; according to recent
estimates, approximately 30-40% of the U.S. food supply is wasted [101]. While meat tends to be one
of the least wasted foods, reducing food waste can significantly lower environmental impacts,
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improve efficiency and enhance food security [102]. A recent comprehensive environmental
assessment of beef production and consumption in the U.S. highlighted that decreasing food waste
related to beef, particularly at the consumer level, could lead to an 11% overall reduction in
environmental impact, positioning food waste reduction as a critical strategy for enhancing the
sustainability of beef [103]. Minimizing waste across all meat categories optimizes the efficiency of
the overall food system, conserves resources and aligns with sustainability goals.

7.0. Research Gaps and Future Considerations Regarding Meat in Healthy Dietary Patterns
Expansion of higher quality evidence to better understand the amounts/ranges of meat that can support
healthier dietary patterns is needed. Evidence is also needed to better understand the contribution of
meat to nutrient adequacy and security in lower income populations in America. Consumer behavior
research to improve our understanding of how to shift suboptimal dietary behaviors could provide
insight on how to optimize dietary patterns in America for improved health outcomes.

Additional food pattern modeling research is needed, aiming not only to achieve nutrient intake levels
but consider the bioavailability of nutrients, which is lacking in the current DGAC modeling approach
[42]. Development of dietary intake assessment tools that allow for appropriate classification of meat
based on meat type (e.g., beef vs. pork rather than “red meat”), meat processing level (e.g., separation of
processed poultry from processed beef and pork; minimally processed vs. ultra-processed), and fat
content (e.g., poultry with or without skin) is needed. A better understanding of poultry consumption as
fresh or processed, lean or higher fat, is necessary to tailor consumption advice for consumers of this
popular meat in America.

Research questions further arise from the concept of complete or partial replacement of animal-source
proteins with plant-source alternatives and substitutes in the context of the American diet. For example,
what is the consequence of a shift toward plant-source protein and substitutes on U.S. food security?
Does increasing the amount of plant-source protein substitutes/alternative increase the risk for micro-
nutrient deficiencies, particularly in vulnerable subpopulations who currently rely on animal-source
protein for these nutrients? As regards to beef, specifically, the question has been asked “is the com-
bination of beef’s nutrients and bioactive food components in its whole food matrix uniquely syner-
gistic (or antagonistic) and beneficial for specific health outcomes?”” and do the bioactive and nutrients
of beef complement those of fruits, vegetables and whole grains increasing absorption in the context of
a balanced diet [103]. Identifying and expanding the evidence base for meat in healthy dietary patterns
represents a critical next step in public health recommendations designed to improve nutrient adequacy
and security in the United States.

A recently published analysis confirms that heterogeneity in meat food group terminology and
subsequent misclassification is of a degree sufficient to challenge reported associations between meat
intake and chronic disease risk from observational studies, particularly, cancer and cardiovascular
disease [104,105]. The 2015 DGAC noted this concern, indicating that “lean meats were not
consistently defined or handled similarly between studies ” and the 2020 DGAC noted that “In
identifying the dietary components, the Committee used the terminology in the papers evaluated and a
limitation is that terms such as lean meat, red meat, processed meat were not always defined clearly or
differentiated from each other” and that “when information is limited or inconsistent, it is difficult to
draw strong conclusions for what types and amounts of foods and beverages to consume or avoid such
as “processed meat” vs. “red and processed meat” vs. “meat” [29,82]. Given the propensity for the
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misclassification of meat in observational evidence and often diverging results between observational
studies and RCTs, it is essential to critically evaluate the methodologies and terminologies used in this
research. By examining these factors, we can better assess the impact of meat consumption on
health outcomes and make informed dietary recommendations.

8.0. Strengths and Limitations of this Review

The strength of this review includes the use of existing scientific evidence to develop practical insights
and recommendations for health professionals and consumers looking to maintain or increase their
consumption of animal-source protein to support nutritionally sound dietary patterns. The primary
authors of this review are Ph.D. nutrition scientists and registered dietitians, with expertise in protein
and animal-source foods and their relationship to health and consumer behavior regarding meat con-
sumption. The current review is narrative in nature and, consequently, does not represent an exhaustive
review of the available evidence. The range of topics for the variety of meat foods covered in the current
review would require conducting a series of systematic reviews with more narrow research questions.
Importantly, however, a narrative approach offers the opportunity for a broader discussion, integration,
and synthesis of key topics related to meat consumption. The intent is to provide fresh insights on a
frequently debated topic and help build reasonable hypotheses for future testing. Evidence is also lim-
ited in certain areas. Data are limited regarding nutrient intake and adequacy contributed by poultry, as
such, this review is limited in detail regarding poultry. While lower income Americans are consistent
consumers of beef, pork and poultry the contribution of these foods to the nutrient adequacy of this
vulnerable subgroup is not fully understood.

9. Conclusion

Meat is a staple food that has contributed high-quality protein and bioavailable micronutrients to the
diets of most Americans for centuries. Contemporary American meat consumption is moderate, being
at or near levels modeled in the Dietary Guidelines for Americans although there are further opportu-
nities for improving the way meat is consumed, including encouraging consumption of leaner and
unprocessed forms. Observational evidence has identified associations with higher meat consumption
in unhealthy dietary patterns. On the other hand, evidence from RCTs evaluating meat consumption in
the context of healthy dietary patterns is supportive of meat’s role for health. For those who choose to
consume it, meat can serve as a bridge for Americans of all ages to build more accessible, culturally
relevant, and nutrient-dense foodways.
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