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Abstract

Background: Accumulating evidence links excessive consumption of processed meat to an
increased risk of obesity, diabetes, cardiovascular diseases, and some cancers. Yet, trends in
consumption of different types of processed meat in the US have not been quantified.

Obijective: The aim of the study was to characterize trends in consumption of different types of
processed meat among US adults in relation to the consumption of unprocessed red meat, poultry,
and fish/shellfish in the past 18 years and their purchase locations.

Design: Dietary data collected from U.S. adults aged 20+ years completing at least 1 valid 24-
hour diet recall from 9 cycles of the National Health and Nutrition Examination Survey
(NHANES) (1999-2016) were used to evaluate the trends in mean consumption of processed
meat, unprocessed red meat, poultry, and fish/shellfish.

Participants/setting: Nationally representative sample of 43,995 US adults aged 20+ years.

Main outcome measures: Survey-weighted, energy-adjusted mean consumption of processed
meat, unprocessed red meat, poultry, and fish/shellfish.

Statistical analysis: Trends in mean intake were assessed by treating the 2-year survey cycle as
a continuous variable in survey-weighted linear regression models. Changes in mean intake was
computed as the difference in mean intake between the earliest (1999-2000) and latest (2015—
2016) cycle.

Results: The mean consumption of processed meat among US adults remained unchanged in the
past 18 years (mean change = 4.22 g/wk, p-trend = 0.95). The top 5 processed meats consumed by
US adults in 2015-2016 were luncheon meat (mean intake = 73.3 g/wk), sausage (45.5 g/wk), hot
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dog (17.5 g/wk), ham (17.5 g/wk), and bacon (8.6 g/wk), accounting for 39.3%, 24.4%, 9.4%,
9.4%, and 4.6%, respectively, of the total processed meat consumption in the US. During the same
period, the mean consumption declined for unprocessed red meat (mean change = - 56.7 g/wk, p-
trena<0.001) and increased for poultry (mean change = 47.0 g/wk, p-trend<0.001). The mean
consumption of fish/shellfish did not change (mean change =1.55 g/wk, p-trena=0.14). Stores and
fast-food restaurants are primary purchase locations for processed meat.

Conclusions: Despite growing public health concerns of processed meat consumption, there
have been no changes in the amount of processed meat consumed by US adults over the last 18
years. Findings of this study can inform public health policy priorities for improving diet and
reducing chronic disease burden in US.
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INTRODUCTION

Red meat (defined as all types of mammalian muscle meat such as beef, pork, and lamb)? is
a source of protein, iron, and other nutrients that are important components of a healthful
diet.22 The United States (US) is ranked among the top nations with the largest amount of
beef, pork, and lamb consumption, estimated to be 109 pounds per capita in 2017.% The per
capita red meat consumption in the US is expected to further increase to 112 pounds by
2027.

Processed meat refers to meat (including red meat or poultry) transformed through salting,
curing, fermentation, smoking, or with the addition of chemical preservatives.
Accumulating evidence links excessive consumption of processed meat, and to a lesser
extent unprocessed red meat, to an increased risk of obesity, diabetes, cardiovascular
diseases, and some cancers.1:>7 In 2015, the International Agency for Research on Cancer
(IARC) classified processed meat as “carcinogenic to humans” (Group 1) based on suffici
ent evidence for its carcinogenicity to humans, and red meat as “probably carcinogenic to h
umans” (Group 2A) based on limited evidence that consumption of red meat causes cancer.8
In 2018, the World Cancer Research Fund (WCRF)/ American Institute for Cancer Research
(AICR) published an updated meta-analysis of prospective cohort studies, and concluded
that there is “convincing” evidence that high consumption of processed and red meat
increases the risk of colorectal cancer — each 50 g/d of processed meat consumption
increased the risk of colorectal cancer by 16% (RR=1.16, 95% CI: 1.08-1.26)" and the risk
of non-cardia stomach cancer by 18% (RR=1.18, 95% CI: 1.02—1.38),% and each 100 g/d of
red meat consumption increased the risk of colorectal cancer by 12% (RR=1.12, 95% ClI:
1.00-1.25).” An estimated 20,200 new cancer cases and 7,220 cancer deaths were
attributable to high consumption of processed meat and unprocessed red meat in 2014
among U.S. adults aged 35 years or older.10

Given the increasing public health concern on processed meat and unprocessed red meat
consumption,! the major types consumed by Americans, and associated trends and
disparities by age, sex, race/ethnicity, education, and family income need to be quantified.
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The primary location from which Americans purchase processed meat and unprocessed red
meat also needs to be determined to inform sites of intervention. The aim of this study was
to characterize trends in the consumption of different types of processed meat and
unprocessed red meat among US adults in relation to poultry and fish/shellfish in the past 18
years, along with levels of consumption among population subgroups and purchase
locations.

METHODS

Study Design and Population

Study population included 43,995 adults aged 20+ years completing at least 1 valid 24-hour
diet recall, as determined by the National Center of Health Statistics (NCHS), during 9
cycles of the National Health and Nutrition Examination Survey (NHANES) from 1999-
2000 through 2015-2016). The response rates of the NHANES survey ranged between 61%
and 84% over the study period. NHANES sampling weights were adjusted in all analyses
which account for the complex survey design (e.g. oversampling of minorities), survey non-
response, post-stratification, and whether 1 or 2 days of diet recalls were completed.11
During the study period, more than 87% of the NHANE survey respondents provided a
single valid diet recall, among which 87.5% also provided a second valid recall. The dietary
sampling weights additionally account for the dietary interview-specific non-response and
day of the week for dietary intake interviews.1! All analyses incorporated these survey
weights and provided nationally representative estimates of dietary intake. NHANES was
approved by the NCHS research ethic review board, and all participants provided written
informed consent.

Consumption of Processed Meat, Unprocessed Red Meat, Poultry, and Fish/Shellfish

Following the Automated Multiple Pass Method (AMPM), trained interviewers asked
NHANES participants to recall all foods and beverages that they consumed during the
previous day.12 A standard set of measuring guides were used to help the respondent report
the volume and dimensions of the food items consumed. The USDA Food Pattern Equivalent
Database®® and MyPyramid Equivalent Database,1# which disaggregate mixed foods into
their component parts, were harmonized and used to assess trends in consumption of 4 food
groups (processed meat, unprocessed red meat, poultry, and fish/shellfish).1> Food groups
were further disaggregated into subgroups to evaluate trends by subcategories, such as
processed meat subcategory (luncheon meat, sausage, ham, bacon, hot dog, smoked/cured/
corned meat, dried/pickled meat, and other processed meat); unprocessed red meat
subcategory (beef, pork, other red meat, and unspecified red meat); poultry subcategory
(chicken, turkey, other poultry, and unspecified poultry); and fish/shellfish subcategory (high
and low omega-3 fish and shellfish). Intake of all food groups was energy-adjusted using the
residual method to evaluate trends independent of changes in total energy intake, which
could relate to non-dietary changes, such as physical activity, and to minimize measurement
error in dietary estimates.16
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Purchase Location

Purchase location was defined by answers to the question, “Where did you get this or most
of the ingredients for this”, regardless of the locati on where the food was consumed, and
was categorized into four groups based on the NHANES Dietary Interviewers Procedures
Manual: stores (including supermarket, grocery store, convenience store, and other food
stores), fast-food restaurants (including pizza delivery/takeout), full-service restaurants
(including restaurant with waiter/waitress, bar/tavern/lounge, and restaurant no additional
information), and others (including cafeteria, community food program, gifts, and others).1”

Statistical Analyses

The nationally representative population mean intake of processed meat, unprocessed red
meat, poultry, and fish/shellfish was estimated for each NHANES cycle by incorporating the
weights from the complex NHANES survey sample design to account for different sampling
probabilities and participation rates. Trends in mean intake were assessed by treating the 2-
year survey cycle as a continuous variable in survey-weighted linear regression models.
Changes in dietary intake were computed as the difference in mean intake between the
earliest (1999-2000) and latest (2015-2016) cycle.

The mean consumption of processed meat, unprocessed red meat, poultry, and fish/shellfish
was further assessed by purchase location and among population subgroups by age, sex,
race/ethnicity, education, and family income. Race/ethnicity was categorized as non-
Hispanic white, non-Hispanic black, Hispanic, and others (including mixed-race). Family
income was categorized as family-income-to-poverty ratio (FIPR) <1.30, 1.30-1.84, 1.85-
2.99, and >3.00.18 Finally, potentially heterogeneous trends of consumption by population
subgroups were evaluated using a survey-weighted Wald test by fitting an interaction term
between 2-year survey cycle and population subgroup. As a sensitivity analysis, trends in
consumption of processed meat, unprocessed red meat, poultry, and fish/shellfish were
evaluated after adjustments of age, sex, race/ethnicity, education, and family income.

All statistical analyses were two sided and significance was considered at a level of 0.05.
SAS 9.4 was used for all statistical analyses.1®

RESULTS

Survey-weighted characteristics of NHANES participants aged 20 years or older in each
cycle are presented in Table 1. Over time, the proportion of older adults increased and the
proportion of younger adults decreased. The proportion of non-Hispanic whites decreased
whereas the proportion of the other race/ethnicity group increased. Education attainment
increased, with the proportion of US adults who completed college or above education
increased from 21% in 1999-2000 to 32% in 2015-2016.

Trends in processed meat, unprocessed red meat, poultry, and fish/shellfish consumption

Processed meat.—In the past 18 years, the consumption of processed meat remained
unchanged among US adults (Figure 1). The mean consumption was 182 g/wk in 1999—
2000 and 187 g/wk in 2015-2016 (mean change = 4.22 g/wk, 95% CI: —18.4 to 26.8, p-
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trend=0.95) (Table 2). The top category of processed meat consumed by US adults was
luncheon meat (mean intake ranging from 67.0 to 80.4 g/wk from 1999 to 2016), followed
by sausage (ranging from 41.4 to 52.2 g/wk), hot dog (ranging from 17.5 to 26.8 g/wk), ham
(ranging from 16.6 to 22.2 g/wk), other processed meat (ranging from 7.29 to 16.5 g/wk),
bacon (ranging from 6.66 to 10.6 g/wk), smoked/cured/corned meat (ranging from 3.50 to
6.92 g/wk), and dried/pickled meat (ranging from 0.67 to 2.22 g/wk). From 1999 to 2016,
the consumption did not change for most processed meat subcategories except for a
decreasing trend of hot dog (mean change = —9.28 g/wk, 95% CI: -17.8 to —0.79 g/wk, p-
trend=0.003) and an increasing trend of bacon (mean change = 1.94 g/wk, 95% CI: 0.11 to
3.76 g/wk, p-trend=0.03) and other processed meat (mean change = 9.09 g/wk, 95% ClI: 6.77
to 11.4 g/wk, p-trend<0.001).

Unprocessed red meat.—There was a decreasing trend of unprocessed red meat
consumption among US adults (Figure 1), from 340 g/wk in 1999-2000 to 284 g/wk in
2015-2016 (mean change = - 56.7 g/wk, 95% CI: —88.0 to —25.4 g/wk, p-trend<0.001)
(Table 2). Among red meat subcategories, beef consumption decreased (mean change =
—78.3 g/wk, 95% CI: —112 to —45.0 g/wk, p-trend<0.001), whereas the consumption of pork
and other red meat remained unchanged, and the consumption of unspecified red meat
increased (mean change = 28.7 g/wk, 95% CI: 20.1 to 37.3 g/wk, p-trend<0.001). Despite a
decreasing trend in consumption, beef remains the top category of unprocessed red meat
consumed by US adults in the past 18 years (ranging from 172 g/wk to 254 g/wk), followed
by pork (ranging from 46.8 g/wk to 61.8 g/wk), unspecified red meat (ranging from 17.4
g/wk to 49.4 g/wk), and other red meat (ranging from 6.9 g/wk to 12.4 g/wk).

Poultry.—There was an increasing trend of poultry consumption among US adults, from
256 g/wk in 1999-2000 to 303 g/wk in 2015-2016 (mean change = 47.0 g/wk, 95% CI: 12.0
to 82.0 g/wk, p-trend<0.001) (Table 2). The top category of poultry consumed by US adults
was chicken (ranging from 175 g/wk to 230 g/wk), followed by unspecified poultry (ranging
from 40.1 g/wk to 68.2 g/wk), turkey (ranging from 11.5 g/wk to 22.4 g/wk), and other
poultry (ranging from 0.37 g/wk to 2.69 g/wk). From 1999 to 2016, there was an increasing
trend of chicken (mean change = 34.4 g/wk, 95% CI: 4.9 to 63.9 g/wk, p-trend<0.001) and
unspecified poultry (16.1 g/wk, 95% CI: 4.3 to 28.0 g/wk, p-trend=0.001) consumption
whereas the consumption of turkey and other poultry remained unchanged.

Fish/shellfish.—In the past 18 years, the consumption of fish/shellfish among US adults
did not change (Figure 1). The mean consumption was 115 g/wk in 1999-2000 and 116
g/wk in 2015-2016 (mean change =1.55 g/wk, 95% CI: -22.5 to 25.6 g/wk, p-trend = 0.14)
(Table 2). US adults consumed a higher proportion of low omega-3 fish (ranging from 78.4
g/wk to 95.9 g/wk) than high omega-3 fish (ranging from 28.6 g/wk to 38.1 g/wk). The
consumption of neither low (mean change = —0.19 g/wk, 95% ClI: —20.7 to 20.3 g/wk, P-
trend=0.29) nor high omega-3 fish/shellfish (mean change = 1.74 g/wk, 95% CI: -10.2 to
13.6 g/wk, p-trend=0.17) changed from 1999 to 2016.
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Purchase location of processed meat, unprocessed red meat, poultry, and fish/shellfish

Store was the primary purchase location for processed meat, unprocessed red meat, poultry,
and fish/shellfish consumed by US adults in 2015-2016 (Figure 2 and Table 3). Store
purchase accounted for 73.2% of the total processed meat (mean intake =137 g/wk), 61.6%
of unprocessed red meat (mean intake = 175 g/wk), 61.5% of poultry (mean intake = 186 g/
wk), and 59.7% of fish/shellfish (mean intake =69.4 g/wk) consumed by US adults in 2015-
20186, respectively. Fast-food restaurant was the secondary purchase location for poultry,
unprocessed red meat, and processed meat, accounting for 19.2% of total poultry
consumption (mean intake = 58.1 g/wk), 16.4% of the total unprocessed red meat
consumption (mean intake = 46.6 g/wk), and 12.5% of total processed meat (mean intake =
23.3 g/wk) among US adults in 2015-2016. Full-service restaurant was the secondary
purchase location for fish/shellfish, accounting for 23.0% of the fish/shellfish consumption
(mean intake =26.7 g/wk) whereas fast-food restaurants contributed to less than 10% of fish/
shellfish consumption among US adults (mean intake = 8.64 g/wk).

Consumption of processed meat, unprocessed red meat, poultry, and fish/shellfish by age,
sex, race/ethnicity, education, and family income

In the most recent NHANE cycle (2015-2016), older individuals consumed less poultry than
younger ones, and individuals aged 35-64 years consumed more unprocessed red meat and
fish/shellfish than younger (aged 20-34 years) or older (aged 65+ years) individuals (Table
4). Men consumed higher levels of processed meat, unprocessed red meat, and poultry than
women but had similar levels of fish/shellfish consumption. Non-Hispanic whites consumed
the highest level of processed meat and lowest level of poultry and fish/shellfish whereas
non-Hispanic blacks consumed the highest level of poultry and the lowest level of
unprocessed red meat. Hispanics consumed the highest level of unprocessed red meat.
Individuals with some college, college or above education consumed a lower level of
unprocessed red meat compared to those with high school or less than high school
education. Poultry and fish/shellfish consumption did not differ by levels of education. For
processed meat, individuals with the highest (i.e. college graduate or above) or lowest (less
than high school) level of education had the lowest consumption. Family income was not
associated with the consumption of processed meat and unprocessed red meat, although
individuals with FIPR of 1.30-1.84 had the highest consumption of fish/shellfish and those
with FIPR<1.30 had the highest consumption of poultry.

Trends in the consumption of processed meat, unprocessed red meat, poultry, and fish/
shellfish in the past 18 years did not change after adjustments of changes in age, sex, race/
ethnicity, education, and family income among US adults over time (Table 5 online only and
Table 6 online only). Overall, trends in processed meat, unprocessed red meat, poultry, and
fish/shellfish consumption were similar across age, sex, race/ethnicity, education, and family
income subgroups, except that the declining trend in unprocessed red meat (p for interaction
= 0.03) and increasing trend in poultry consumption (p for interaction =0.02) were more
apparent among younger (20-49 years) vs. older (65+ years) participants. The increasing
trend in poultry consumption was also more apparent among participants with lower (less
than high school, high school graduate or GED) vs. higher (some college, college graduate
or above) levels of education (p for interaction = 0.047), and among participants with either
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FIPR<1.30 or FIPR of 1.84-2.99 vs. other income groups (p for interaction =0.03). Hispanic
was the only racial/ethnic group with an increasing trend in fish/shellfish consumption in the
past 18 years (p for interaction =0.001) (Figure 1 and Tables 7-10 online only).

DISCUSSION

While there are growing public health concerns of processed meat consumption,18:20 there
have been no changes in the amount of processed meat consumed by US adults over the past
18 years. Meanwhile, the consumption of unprocessed red meat decreased, the consumption
of poultry increased, and the consumption of fish/shellfish did not change. Grocery store or
supermarket was the primary purchase location and fast-food restaurant was the secondary
purchase location for processed meat consumed by US adults.

NHANES is the only data source that provides estimates of trends in processed meat
consumption in the US. The current analysis and a previous investigation on dietary trends
from 1999 to 2012 are among the first to suggest no reduction in processed meat
consumption among US adults. 15 Concerns of health and price are often the two major
determinants of consumption levels of various food groups.?! Although processed meat has
now been classified as a carcinogen,® the arising awareness may have occurred only recently.
The 2015-2020 Dietary Guidelines for Americans,?? the federal dietary guidelines that play
important roles in informing nutrition policies in the US, does not mention processed meat
being a carcinogen despite mentioning low processed meat intakes among characteristics of
healthy diet patterns. The lack of widespread awareness of health risks associated with
processed meat may have contributed to the lack of consumption change in the past 18
years. In addition, there has been no apparent changes in the price of processed meat
products from 1999 to 2016. For example, among all US urban consumers, the 2016
Consumer Price Index (CPI) for bacon and sausage was 3% below the 1999 CPI and the
2016 CPI for ham was 1% below the 1999 CPI, after adjusting for CPI increase of all items
from 1999 to 2016.23 The current study provided additional information on the
subcategories of processed meat consumed by US adults. For example, luncheon meat and
sausage were the most frequently consumed processed meat, accounting for 39.3% and
24.3%, respectively, of all processed meat consumption by US adults in 2015-2016. It is
important to note that nearly a quarter (range: 23.4—-24.5%) of the total meat and poultry
consumed by US adult in 1999-2016 was processed meat. Across all NHANES cycles, US
adults consumed more processed meat than fish/shellfish. Given the strong evidence on
processed meat consumption and cancer risk,8 the current study findings support further
actions to increase the public’s awareness of the health risks associated with processed meat.
Future research is needed to identify barriers to reducing processed meat consumption as
well as to evaluate the effectiveness of potential public health interventions and policies to
reduce processed meat consumption in the US, such as nutrition quality standards and health
warning labels.24

On the contrary, there has been a decreasing trend in unprocessed red meat consumption and
an increasing trend in poultry consumption among US adults. The price increase of
unprocessed red meat accompanied by the price decrease of poultry may have contributed to
the observed trends. For example, the 2016 Consumer Price Index (CPI) for beef and veal
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was 56% above the CPI in 1999, whereas the 2016 CPI for poultry was only 2% below the
1999 CP1.23 The American Cancer Society (ACS) 2° and the World Cancer Research Funds
(WCRF)/American Cancer Institute for Cancer Research (AICR) recommendations for
limiting red meat consumption for cancer prevention2® may have also affected consumers’
preference of consuming white meat over red meat.2” Indeed, in a recent survey of US
adults, more than half of the participants who reported eating less meat now as compared to
three years ago ranked cost and health as the two primary reasons of reducing meat
consumption.28 Overall, these trends are consistent with those of per capita consumption
derived from the food availability data of the USDA.2° From 1999 to 2016, the per capita
consumption of unprocessed red meat, defined as the amount of the commodity available for
consumption after exclusion of non-edible food parts and food loss decreased by 13.0%,
whereas the per capital US consumption of poultry increased by 14.1%.2% In the two most
recent NHANES cycles (2013-2014 and 2015-2016), the consumption level of poultry
exceeded that of unprocessed red meat for the first time, although the current findings
suggest that one-fourth of the US adults still consume unprocessed red meat beyond the
recommended level (less than 500 g/wk or less than 3 servings/wk).30 The USDA projected
an expansion of beef and pork production in the next decade; for example, beef and pork
production were projected to grow by 10.2% and 13.2%, respectively, between 2017 and
2027, which may potentially contribute to a future increase in consumption of unprocessed
red meat.*

There were no significant trends in fish/shellfish consumption among US adults in the past
18 years. The USDA disappearance data also revealed no substantial changes in per capita
US consumption of fish/shellfish from 1999 to 2016.2° The current findings suggest that the
mean level of fish/shellfish consumption among US adults in 2015-2016 (116 g/wk or 4.1
oz/wk) was only about half of the recommended level in the 2015-2020 Dietary Guideline
for Americans (8-0z/wk),22 and less than 15% of the US adults met the recommended
intake. Along the same line, the USDA food availability data suggested that meat and
poultry dominated the consumption of total protein foods (meat, poultry, fish/shellfish, eggs,
legumes, nuts/seeds, and soy foods) whereas fish/shellfish only accounted for 5% of the total
protein food consumption in the US.2% The low consumption of fish/shellfish could be due
to its high retail price, lack of awareness of its health benefits, and concerns about mercury
contamination in certain fish, although the scientific evidence suggests that the benefits of
fish intake exceed the potential risks.3! Prior studies also suggest that the variety of fish/
shellfish consumed by Americans is limited.2® Future efforts need to be placed to promote
the consumption of fish/shellfish especially those high in the omega-3 fatty acids and
increase the variety of seafood consumed by Americans.3!

Stores provided the majorities of the processed meat (73%), unprocessed red meat (62%),
poultry (62%), and fish/shellfish (60%) consumed by US adults in 2015-2016. Thus, future
nutrition intervention strategies to reduce processed meat consumption should consider
stores as one of the primary targets for intervention. For example, excise tax for processed
meat may effectively reduce consumption at a low cost to the government. On the other
hand, making fish/shellfish a more affordable price can potentially increase the
consumption. Not surprisingly, fast-food restaurant is the secondary source of processed
meat consumption in the US. Nutrition quality standards for fast-food restaurants, such as
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limiting the use of processed meat in fast-food meals, and restrictions on advertising
processed meat, especially to children, may decrease processed meat consumption in the US.

This study also provided interesting findings of processed meat, unprocessed red meat,
poultry, and fish consumed by some population subgroups, which may reflect the social,
cultural, and economic influences on diet preference and intake.32-34 Both this study and a
previous one 3° found that African Americans consumed a higher level of fish/shellfish than
whites, although it may be largely driven by higher intakes of fried fish in African
Americans. When non-fried fish was examined, the consumption level was similar in
African Americans and whites.3

The current study has several strengths. The inclusion of 9 cycles of nationally
representative data provided the most up-to-date evaluation of recent trends. This study is
the first to assess trends and location of different types of processed meat consumption in
relation to unprocessed red meat, poultry and fish/shellfish, providing a comprehensive
portrait of processed meat consumption in US adults. Potential limitations should also be
considered. Self-reported dietary intake is subject to measurement error.18 However,
NHANES incorporated one or two standardized, 24-hour diet recalls per person which were
energy-adjusted and averaged whenever possible, reducing measurement error.36 Although
one or two 24-hour diet recalls per individual may inaccurately estimate habitual long-term
intake for a specific individual, this method is excellent for estimating the mean intake of a
group or population stratum, 16 the unit in the current analyses. Social desirability may result
in biases in reporting®” although it seems unlikely that such biases would be observed across
the entire population. Because such biases are likely to occur similarly in each cycle with no
strong indication of changing social desirability over time, its influence on the trend findings
is unlikely to be large. Last, although levels of meat consumption were evaluated by
demographic and lifestyle factors, the cross-sectional nature of the NHANES survey
precludes conclusions to be made on demographic/lifestyle factors contributing to these
trends.

CONCLUSION

Despite growing public health concerns of processed meat consumption, there have been no
changes in the amount of processed meat consumed by US adults over the last 18 years.
Findings of this study can inform public health policy priorities for improving diet and
reducing chronic disease burden in the US. Because stores and fast-food restaurants are main
purchase locations for processed meat, future policies may prioritize these as primary sites
of intervention.
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RESEARCH SNAPSHOT
Research Question:

What are the trends of processed meat consumption among US adults over the past 18
years?

Key findings:

Despite growing public health concerns of processed meat consumption, there have been
no changes in the amount of processed meat consumed among US adults in the past 18
years. The top 5 processed meats consumed by US adults in 2015-2016 were luncheon
meat (mean intake = 73.3 g/wk), sausage (45.5 g/wk), hot dog (17.5 g/wk), ham (17.5 g/
wk), and bacon (8.6 g/wk), accounting for 39.3%, 24.3%, 9.4%, 9.4%, and 4.6%,
respectively, of the total processed meat consumption in the US.
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Figure 1.
Trends of Processed Meat, Unprocessed Red Meat, Poultry, and Fish/Shellfish Consumption

among US Adults by (A) Age, (B) Sex, (C) Race/Ethnicity, (D) Educationa, and (E) Family
Income, 1999-2016.
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Table 4.

Consumption of Processed Meat, Unprocessed Red Meat, Poultry, and Fish/Shellfish among US Adults Aged

20+ Years by Age, Sex, Race/Ethnicity, Education, and Family Income, NHANES 2015-2016 2

Processed Meat Unprocessed Red Mea

Poultry

Fish/Shellfish

Weighted Mean Intake (95% ClI), g/wk
Age group, years

b

380 (331, 430)
323 (285, 361)
254 (219, 290)
239 (195, 282)
P-difference <0.001

102 (80, 124)

141 (99, 183)

123 (84, 162)

97 (76, 118)
P-difference <0.001

20-34 187 (161, 213) 267 (243, 291)

35-49 191 (163, 220) 287 (253, 320)

50-64 189 (173, 206) 309 (277, 342)

265 177 (154, 200) 271 (228, 314)
P-difference = 0.60 P-difference = 0.02

Sex

Male 226 (206, 245) 343 (309, 377)

Female 150 (143, 158) 229 (205, 252)
P-difference <0.001 P-difference <0.001

327 (286, 367)
281 (253, 309)
P-difference <0.001

113 (79, 146)
120 (102, 137)
P-difference = 0.42

Race/ Ethnicity
Non-Hispanic White 210 (193, 227)
167 (146, 189)
135 (117, 154)
130 (92, 168)

P-difference <0.001

272 (244, 300)
266 (230, 302)
328 (297, 359)
313 (269, 358)
P-difference <0.001

Non-Hispanic Black
Hispanic

Other

269 (230, 307)
422 (378, 467)
351 (315, 386)
323 (282, 364)
P-difference <0.001

95 (72, 119)
160 (132, 187)
130 (101, 159)
185 (139, 230)

P-difference <0.001

Education level
<High school graduate 174 (144, 204)

188 (169, 207)

303 (243, 364)

High school graduate or GED ¢ 306 (270, 342)

Some college 201 (182, 221)
176 (160, 191)

P-difference = 0.03

288 (264, 312)
256 (225, 287)
P-dlifference <0.01

College graduate or above

299 (264, 335)
300 (246, 355)

298 (257, 339)
312 (277, 346)
P-difference = 0.77

119 (88, 150)
107 (93, 121)

116 (78, 155)
121 (92, 149)
P-difference = 0.73

Ratio of family income to poverty level d

“1.30 174 (143, 204) 280 (251, 308)

1.30-1.84 178 (148, 208) 295 (254, 336)
1.85-2.99 197 (164, 229) 296 (253, 339)
23.00 193 (171, 215) 278 (250, 307)

P-difference = 0.17 P-difference = 0.60

322 (281, 363)
245 (206, 285)
286 (248, 324)
315 (272, 358)
P-difference <0.01

119 (93, 145)

148 (77, 220)

93 (65, 121)

117 (85, 149)
P-difference = 0.01

aNHANES = National Health and Nutrition Examination Survey

bCI = confidence interval. Means and 95% ClIs were adjusted for survey weights, and for total energy intake to 2000 kcal/d using the residual

method.

DGED = general equivalency diploma

J Acad Nutr Diet. Author manuscript; available in PMC 2020 July 01.
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dRatio of family income to poverty level is the ratio of family income to the federal poverty threshold adjusted for household size. For reference,
the federal threshold in 2014 for a family of four was $23,850/y. A family of four earning $44,123/y would have a ratio of 1.85. A ratio < 1.30
indicates a lower level of income and a ratio = 3 indicates a higher level of income.
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