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14 TOTAL FOOD INTAKE
14.1 INTRODUCTION

The U.S. food supply isgenerally considered to
be one of the safest in the world. Nevertheless,
contamination of foods may occur as a result of
environmental pollution of theair, water, or soil, or the
intentional use of chemicalssuch as pesticides or other
agrochemicals. Ingestion of contaminated foods is a
potential pathway of exposure to such contaminants
among children. Toassesschemical exposurethrough
this pathway, information on food ingestion rates is
needed. Per capita and consumers only data on food
consumption rates for various food items and food
categories are reported in Chapters 9 through 13 of
this handbook. These intake rates were estimated by
U.S. EPA using databases developed by the U.S.
Department of Agriculture (USDA). U.S. EPA (2007)
expanded the analysis of food intake in order to
examine individuals' food consumption habits in
greater detail. Using data from the USDA's
Continuing Survey of Food Intake by Individuals
(CSFII) conducted in 1994-1996, 1998, U.S. EPA
(2007) derived distributions to characterize (1) tota
food intake among various groups in the U.S.
popul ation, subdivided by age, race, geographicregion,
and urbanization; (2) the contribution of various food
categories(e.g., meats, grains, vegetables, etc.) tototal
food intake among these populations, and (3) the
contribution of various food categories to total food
intake among individual s exhibiting low- or high-end
consumption patterns of a specific food category (e.g.,
individuals below the 10" percentile or above the 90"
percentile for fish consumption). These data may be
useful for assessing exposure among populations
exhibiting lower or higher than usual intake of certain
typesof foods (e.g., people who ezt little or no meat, or
people who eat large quantities of fish).

Therecommendationsfor total food intakerates
areprovidedin the next section, along with asummary
of the confidence ratings for these recommendations.
Following the recommendations, the key study on total
food intake is summarized.

142 RECOMMENDATIONS

A summary of recommended values for total
food intake, on an as-consumed basis, is presented in
Table 14-1. The confidence ratings for these
recommendations are presented in Table 14-2. The

recommended intake rates for children are based on
datafrom the U.S. EPA (2007) analysis of CSFII data.
However, the analysis presented in U.S. EPA (2007)
was conducted before U.S. EPA published the
guidanceentitled Selecting Age Groupsfor Monitoring
and Assessing Childhood Exposuresto Environmental
Contaminants (U.S. EPA, 2005). Asaresult, the age
groups used for childrenin U.S. EPA (2007) were not
entirdy consistent with the age groups recommended
in the 2005 guidance. Therefore, are-analysis of the
data was conducted to conform with U.S. EPA’s
recommended age groups for children.

Because these recommendations are based on
1994-96 and 1998 CSFII data, they may not reflect
recent changesthat may have occurred in consumption
patterns. In addition, these distributions are based on
data collected over a 2-day period and may not
necessarily reflect thelong-term distribution of average
daily intake rates. However, for the broad categories
of foods used in this analysis (e.g., total foods, total
fruits, total vegetables, etc.), becausethey aretypically
eaten on a daily basis throughout the year with
minimal seasonality, theshort- term distribution may be
a reasonable approximation of the long-term
digtribution, although it will display somewhat
increased variability. This implies that the upper
percentiles shown here will tend to overestimate the
corresponding percentiles of the true long-term
distribution.
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Table 14-1. Recommended Values for Per Capita Total Food Intake, As Consumed

th i
Age Group MeEn 25 Peroenile Pl\e/lrlégzllis Source
gkg-day

Birth to <1 month 20 61
1 to <3 months 16 40
3 to <6 months 28 65
6 to <12 months 56 134 U.S. EPA re-analysis of
1to<2years 90 161 CSFII 1994-96, 98 data
2to <3 years 74 126 SeeTable 14-3 (Based on U.S. EPA,
3t0 <6 years 61 102 2007)
6 to <11 years 40 70
11 to <16 years 24 45
16 to <21 years 18 35

Note: Total food intake was defined as intake of the sum of all foods in the following major food categories:
dairy, meats, fish, eggs, grains, vegetables, fruits, and fats. Beverages, sugar, candy, and sweets, and
nuts and nut products were not included because they could not be categorized into the major food
groups. Also, human milk intake was not included.
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Table 14-2. Confidence in Recommendations for Total Food Intake
General Assessment Factors Rationale Rating
Soundness High
Adequacy of Approach The survey methodol ogy was adequate and the anal ytical
approach was competently executed. The study size was very
large; sample size varied with age. The response rate was
good. The key study analyzed primary data on recall of
ingestion.

Minimal (or Defined) Bias
No direct measurements were taken. The study relied on
survey data.

Applicability and Utility Medium
Exposure Factor of Interest The analysis was specifically designed to address food intake.
Representativeness The popul ation studied was representative of the U.S.

population.
Currency The data used were the most current data publicly available
at the time the analysis was conducted for the handbook.
Data Collection Period Ingestion rates were estimated based on short-term data
collected in the CSFII 1994-96, 1998.
Clarity and Completeness Medium
Accessibility The CSFII data are publicly available. The U.S. EPA (2007)
report is available online.

Reproducibility The methodol ogy was clearly presented; enough information
was included to reproduce results.

Quality Assurance Quality assurance methods were not described in the study
report.

Variability and Uncertainty Medium
Variability in Population Short term distributions were provided. The survey was not

designed to capture long term day-to-day variability.
Uncertainty The survey data were based on recall over a 2-day period.
Other sources of uncertainty were minimal.
Evaluation and Review Medium
Peer Review The USDA CSFII survey received a high level of peer review.
U.S. EPA (2007) analysis was also peer-reviewed; however,
the re-analysis of these data using the new age categories was
not peer reviewed outside the Agency.
Number and Agreement of Siudies Only one key study was available for this factor
Overall Rating Medium
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14.3 KEY STUDY OF TOTAL FOOD INTAKE
14.3.1U.S. EPA Re-analysis of 1994-96, 1998

CSFIl, Based on U.S. EPA (2007) - Analysis

of Total Food Intake and Composition of

Individual’sDiet Based on USDA'’s 199496,

1998 Continuing Survey of Food Intakes by

Individuals (CSFII)

U.S. EPA’s National Center for Environmental
Assessment (NCEA) conducted an analysisto eval uate
thetotal food intake of individualsin the United States
using data from the USDA’s 1994-1996, 1998 CSFI|
(USDA, 2000) and U.S. EPA’'s Food Commodity
Intake Database (FCID) (U.S. EPA, 2000). The
199496 CSFlI and its 1998 Supplemental Children’s
Survey weredesigned to obtain datafrom astatistically
representative sample of noninstitutionalized persons
living in the United States. Survey participants were
sdlected using a multistage process. The respondents
were interviewed twice to collect information on food
consumption during two non-consecutive days. For
both survey days, data were collected by an in-home
interviewer. The day two interview was conducted 3
t010 days later and on a different day of the week. Of
the more than 20,000 individuals surveyed,
approximately 10,000 were under 21 years of age, and
approximately 9,000 were under the age of 11. The
1994-96 survey and 1998 supplement are referred to
collectively as CSFII 1994-96, 1998. Each individual
in the survey was assigned a sample weight based on
hisor her demographic data; these weightsweretaken
into account when calculating mean and percentile
values of food consumption for the various
demographic categories that were analyzed in the
study. The sample weighting process used in the
CSFII 1994-96, 1998 arediscussed in detail in USDA
(2000).

For the analysis of total food intake, food
commodity codes provided in U.S. EPA’s Food
Commodity Intake Database (FCID) (U.S. EPA, 2000)
were used to trandate as-eaten foods (e.g., beef stew)
identified by USDA food codes in the CSFII data set
into food commodities (e.g., beef, potatoes, carrots,
etc.). Themethod used to translate USDA food codes
into U.S. EPA commodity codes is discussed in detail
in USDA (2000). The U.S. EPA commodity codes
were assigned to broad food categories (e.g., tota
meats, total vegetables, etc.) for use in the analysis.
Total food intake was defined as intake of the sum of

all foodsin thefollowing major food categories: dairy,
meats, fish, eggs, grains, vegetables, fruits, and fats.
Beverages, sugar, candy, and sweets, and nuts and nut
products were not included because they could not be
categorized into the major food groups. Also, human
milk intake was not included. Total food intake was
calculated for various age groups of children. Percent
consuming, mean, standard error, and a range of
percentile val ueswere cal cul ated on the basis of grams
of food per kilogram of body weight per day (g/kg-day)
and on the basis of grams per day (g/day). In addition
to total food intake, intake of the various major food
groups for the various age groupsin units of g/day and
o/kg-day were also estimated for comparison to total
intake.

To evaluate variability in the contributions of
themajor food groupstototal food intake, individuals
wereranked from lowest to highest, based on total food
intake. Three subsets of individuals were defined, as
follows: a group at the low end of the distribution of
total intake (i.e., below the 10" percentile of total
intake), acentral group (i.e., the 45" to 55" percentile
of total intake), and a group at the high end of the
digtribution of total intake (i.e, above the 90"
percentile of total intake). Mean total food intake (in
g/day and g/kg-day), mean intake of each of the major
food groups(in g/day and g/kg-day), and the percent of
total food intake that each of these food groups
represents was calculated for each of the three
populations (i.e., individuals with low-end, central,
and high-end total food intake). A similar analysis
was conducted to estimate the contribution of the
major food groups to total food intake for individuals
a the low-end, central, and high-end of the
distribution of total meat intake, total dairy intake,
total meat and dairy intake, total fish intake, and total
fruit and vegetable intake. For example, to evaluate
the variability in the diets of individuals at the low-
end, central range, and high-end of the distribution of
total meat intake, survey individuals were ranked
according to their reported total meat intake. Three
subsets of individual swereformed asdescribed above.
Mean total food intake, intake of the major food
groups, and the percent of total food intakerepresented
by each of the major food groups weretabulated. U.S.
EPA (2007) presented theresultsof theanalysisfor the
following age groups. <1 year, 1 to 2 years, 3t0 5
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years, 6to 11 years, and 12 to 19 years. Thedatawere
tabulated in units of g/kg-day and g/day.

In order to conform to the standard age
categoriesrecommendedin Guidance on Selecting Age
Groups for Monitoring and Assessing Childhood
Exposuresto Environmental Contaminants(U.S. EPA,
2005) and used in this handbook, each of the tables
from U.S. EPA (2007) was modified by re-analyzing
the source data and applying the new age categories
(i.e., <1 month, 1 to <3 months, 3 to <6 months, 6 to
<12 months, 1 to <2 years, 2to < 3 years, 3t0< 6
years, 6to< 11 years, 11 to< 16 years, and 16 to< 21
years). Theresults of thisre-analysisare presented in
Tables14-3through 14-11. Distributions of total food
intake are presented in Table 14-3 in units of g/day
and g/kg-day. Tables 14-4 and 14-5 compare total
food intake to intake of the various major food groups
for the various age groups in units of g/day and g/kg-
day, respectively. It should be noted that some U.S.
EPA commodity codes are listed under more than one
food category. For thisreason, inthetables, theintake
rates for the individual food categories do not
necessarily add up to the figure given for total food
intake (U.S. EPA, 2007). Also, data are not reported
for food groups for which there were less than 20
consumers in a particular age group. Tables 14-6
through 14-11 present the contributions of the major
food groupsto total food intake for individuals (in the
various age groups) at the low-end, central, and high-
end of the digtribution of total food intake (Table 14-
6), total meat intake (Table 14-7), total meat and dairy
intake (Table 14-8), total fish intake (Table 14-9), total
fruit and vegetable intake (Table 14-10), and total
dairy intake (Table 14-11) in units of g/day and g/kg-
day. For each of the three classes of consumers,
consumption of nine different food categories is
presented (i.e., total foods, dairy, meats, fish, eggs,
grains, vegetables, fruits, and fats). For example, in
Table 14-9 one will find the mean consumption of
meats, eggs, vegetables, etc. for individuals with an
unusually high (or low or average) consumption of
fish.

Asdiscussed in previous chapters, the 1994-96,
98 CSFI| dataset have both advantagesand limitations
with regard to estimating food intakerates. Thelarge
samplesize (morethan 20,000 persons; approximately
10,000 children) is sufficient to allow categorization
within narrowly defined age categories. In addition,

the survey was designed to obtain a statistically valid
sample of the entire United States population that
included children and low income groups. However,
the survey design is of limited utility for assessing
small and potentially at-risk subpopulations based on
ethnicity, medical status, geography, or other factors
such as activity level. Another limitation is that data
arebased on atwo-day survey period and, assuch, may
not accurately reflect long-term eating patterns. This
is particularly true for the tails (extremes) of the
distribution of food intake.
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