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The National Health and Nutrition Examination Survey (NHANES) and its
predecessor, the Health Examination Survey (HBS), collect and utilize data
that are obtained by direct physical examination, clinical and laboratory
tests, and related measurement procedures. Prevalence data are collected for
specifically defined diseases or conditions of 111 health; and formative
health-related measurement data are collected that show distributions of the
total populations with respect to particular parameters such as blood
pressure, visual acuity, or serum cholesterol level. Prior to NHANES, the HES
programs focused on selected chronic diseases; growth and development and
sensory defects of children and youths.

Data on nutrition were first collected in NHANES I and again in NHANES II to
monitor changes in nutritional status over time. Data collection methods were
selected to record dletary information and a nutrient data base was compiled
to process the data. This paper outlines the organization of the original
NHANES nutrient data base, its complexities and transitions over the past
decade.

ORGANIZATION

The original NHANES dietary component was developed in 1970 by the NHANES
nutrition consultant in conjunction with the U.S. Department of Agriculture's
Food Composition Research Group. The 24-hour recall method was chosen to
record the types and amounts of foods consumed and the vitamin-minerals
developments used by the NHANES population on a routine daily basis. The food
frequency method was used to depict habitual consumption patterns over the
three months prior to their interview. A coding manual and nutrient data base
were developed to code and calculate the nutrients contained in the foods
reported on the 21-hour recall questionnaires.

After the first year of data collection, the dietary component was evaluated.
The format of the nutrient data base was changed to better accommodate the
1imited headquarters staff and dietary field staff who routinely coded the
questionnaires at the collection site. The format was changed to double as a
coding manual and the basis for data processing. Numerous problems
encountered during the first NHANES were resolved empirically by analysis of
the various data collection and processing components.

The nutrient data base consisted of a Model Gram and Nutrient Composition
section (Table 1). The model gram section included 1) food group and 2) food
code numbers, 3) assigned measure model codes and 4) the food descriptors.

The food groups used in NHANES I were adapted from the Ten-State Survey.
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TABLE 1-1 detalls the groups used to process the 24-hour recall and food
frequency forms in both surveys. Foods were assigned to food groups bhased on
descriptive and nutrient content similarities, e.g. milk, cheese, and yogurt
are major sources of calcium, phosphorus, and riboflavin. However, in NHANES
I, the food items assigned to the 24-hour recall food groups did not
necessarily correspond to those foods assigned to the food frequency
questionnaire. Discrepancies between the two sets of food groups made 1t
inconvenient to Cross-Check food patterns without first reconstructing food
1tems. Therefore, in NHANES II, the same foods were assigned to the 18 food
groups used for both methods.

Food codes availlable for coding in NHANES I and II, numbered 3630 and 4762
respectively. In NHANES I, the majority of the codes came from USDA food
composition handbooks and data tapes, and Tulane University's Dietant Listing,
with a minimal number of codes assigned to processed foods from industry or
dther references (Table 2). Periodically, a recipe was calculated at NHANES
headquarters for a mixed dish commonly consumed for which there was no
information from USDA. In NHANES II, the number of USDA food codes decreased
while the number of processed food codes increased. The decision to add codes
was made because food codes provided by USDA, while giving generalized
descriptions, did not give sufficient information about packaging, processing,
or fortification of brand named foods.

Each food code was assigned a measure model code. This code consisted of 1)
an alphabetic symbol used to designate the preferred food model and 2) a gram
conversion factor, which is the gram equivaient of one ounce of the
corresponding food item. This code was used to convert the ounce equivalents
of the food model reported to grams, and then to total nutrients. The
alphanumeric description of each food item represented general
characteristics, and the method of preparation and packaging, e.g. milk,
whole, condensed, canned.

Coding, in NHANES, was conducted at the site of data collection by trained
dietary interviewers who held a B.S. in home economics. Their one-week
initial training consisted of interviewing techniques, the correct use of
questionnaires, food models, the food code manual, and the procedures used to
conduct meetings with nutrition professionals in the areas to be surveyed.
Followup supervision and interviewer evaluation was conducted by the staff
nutrition supervisor.

In both surveys, the Model Gram section of the dietary data base was used as
the interviewer coded and verified the majority of food items within 72 hours
of collection. Foods left uncoded were identified and coded at headquarters.
If the respondent could not recall the exact food consumed or approximate the
serving size, no arbitrary substitutes or serving sizes were assigned.
Dietary interviewers were responsible for preliminary quality control checks
on the collected data. Programmed edits were completed at headquarters to
check for missing data or errors in coding, amounts of food or food models
reported.

The nutrient composition section of the data base (Table 1) included food
group numbers, food code numbers and data on kilocalories, dietary components
and nutrients for 100 gram edible portion sizes of respective food codes in
the Model Gram section. Data for trace elements and some micronutrients were
not added to the data base because the majority of this information was either
imputed or available for a 1imited number of food items.
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Updating the NHANES nutrient data base took place twice during both surveys
(Table 3). At the beginning of NHANES I (1971), the data sources included:

food codes from USDA's 1963 data set 8-1. At that time data set 8-1 did
not include analyzed nutrient values for total saturated fat, oleic,

" 11noleic acids, and cholesterol. Values for sodium, potassium and

phosphorus were limited (code series 0-2700).
food codes from Tulane University (code series 5000 and 6000).

unpublished information from USDA which was either imputed data or a
recipe calculation (code series 35000).

nutrient values from USDA's Home and Garden Bulletin #72 and the 1970
edition of Bowes and Church (code series 72000 and 85000).

a minimal number of nutrient values for foods from IIT Continental Baking
Company and other food companies (code series 30000 and 90000).

At the end of NHANES I and before data processing, the nutrient data base was
evaluated for 1) programmatic errors, e.g. appropriate decimal placement 2)
duplicate codes and nutrient values, 3) missing nutrient values, and 4)
appropriate values applicable to the time period. Therefore, in 1975,

The majority of code series 5000 and 6000 from Tulane University were
eliminated because, with few exceptions, the codes were identical to the
food codes in the 1963 version of USDA's Handbook #8.

USDA's 1972 Expansion data tape 8-1-1 of Handbook #B8 replaced data set
8-1; however, the adaptation of this tape did not fi11 in all blanks nor
did the literature necessarily provide additional needed information.

all other remaining code series were updated, where possible, with
nutrient values from appropriate sources. On the NHANES I Model
Gram/Nutrient Composition data release tape, a symbol of 8888888 was used
to indicate that the data were unavailable.

At the beginning of NHANES II (1976), the following changes were made:

all food codes and nutrient values on the USDA data tape 8-1-1 were
replaced with food codes and values from USDA's Handbook #456. The
nutrient values were taken from data tapes 456-1 and 456-2 (code series
0-2700). .

remaining Tulane University codes were updated with values from USDA's
Home and Garden Bulletin #72, the 12th edition of Bowes and Church, USDA's
Handbook #456 and the National Heart Study (code series 5000 and 6000).

An 1978, NHANES II went to Hawail and the nutrient values for foods
reported were taken from research bulletins and circulars applicable to
foods grown on the 1sland (code series 8000).

NHANES I foods taken from the I1T Continental Baking Company were updated
with information from the company or with nutrient values of similar
products used in USDA's 1977/78 Individual National Household Food
Consumption Survey (code series 30000).
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o USDA baby food codes were replaced with nutrient values from
Baker/Beechnut and Gerber baby food companies (code series 10000 and
41000).

e USDA's unpublished information was updated with calculated values or
" recipes (code series 35000).

e foods taken from USDA's Home and Garden Bulletin #72 and Bowes and Church
were updated with current editions of both publications (code series 72000

and 85000).

° new commercial foods added to the data base were assigned codes between
90000 and 9S000.

At the close of NHANES II, only values for foods reported twenty or more times
were updated to reflect knowledge of the nutrient content of foods between
1976 and 1980. The update was limited due to staff and time constraints. If
values from industry were unavailable, values were substituted for similar
foods in USDA's Handbook #456, and revised editions of Handbook #8, sections,
1-6. If no appropriate values could be found, a symbol of 9999999, not zero,
was assigned on the Nutrient Composition data release tape to indicate a
thorough search had been made but no rellable information was available.

NUTRIENT VALUES--REAL OR IMPUTED?

Undating the NHANES dietary data base, in both surveys, was hampered by the
unavailability of nutrient values applicable to the time periods. This is
important to remember when deciding whether the values addressed are "real or
imputed". For instance, years ago most of the nutrient data published by the
Nutrient Composition Laboratories of the Department of Agriculture were based
on direct chemical analyses. The majority of this data has been replaced with
composite or composition values from industry, independent laboratories, and
scientific or technical 11terature. Although the nutrient values on USDA data
tapes and in handbooks are suitable for determining intakes on kinds and
amounts of foods consumed and reported in today's dietary surveys, the
composition values represent foods as used throughout the country on a
year-round basis. Values appropriate at one time may not apply during a
latter period when new or different varieties predominate; when production,
manufacturing or preparation processes have changed, or when different
ingredients or improved methods of analysis are used. However, while numerous
food companies have been most cooperative with the dissemination of their
product analyses, users of this data are unaware of methods of analysis or
frequency of imputation. It is acknowledged by food companies and most data
base developers that the label or fact sheet data provided to the consumer are
often based on the percent of the U.S. RDA's or on the NRC RDA standards.

When label data are compared to corresponding 100 gram edible portion data,
there are discrepancies. Both of these data sources offered 1imited data on
sugars, fiber and nutrients such as zinc, copper, magnesium, folacin, vitamin
B6, vitamin B12, and pantothenic acid. Concurrently, the effects of
processing and packaging methods and product fortification make 1t impossible
to define the "real values" of foods used in large-scale studies. These
unavoidable conditions make 1t important to know the 1imitations and caveats
of nutrient data bases when analyzing dietary data.
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Another important issue to address 1s the effect of missing nutrient values 1in
the data base. For example, Table 4 suggests that the multitude of missing
values accompanying the brand named foods 1n both the NHANES surveys should
have a negative effect on the total nutrient intakes. Before assuming this 1is
true, the data tape user should know how often the foods with missing values
were consumed. Table 4 also suggests that the data from sources other than
food manufacturers provided more information on nutrient values in foods 1in
NHANES II than in NHANES I. However, without further investigation, the data
tape user does not know the quality of this additional data. For example, in
NHANES I, 1972 USDA data set 8-1 gave no options for coding foods cooked with
salt versus no salt or foods prepared with butter, o011 or margarine. This
information was available in data set 456-3 during NHANES II. These changes
in the data base, in part, contribute to the observed changes in nutrient
intakes between the NHANES surveys.

Because data tape users or developers rarely know what percentage of the data
are imputed or "real", careful monitoring of the data base 1s essential.
Changes made in the data base will partially explain the shifts in nutrient
intakes by population sub-growth in surveys. In NHANES, changes in nutrient
intakes between surveys can be attributed to the differences in frequency of
food Ytem consumption, total grams of food consumed, changes in food
fortification, and to the changes made in the nutrient data base.

It 1s important to remember that NHANES 1s not in the "nutrient data base
business". Our data base 1s used primarily by researchers who are addressing
questions related to health, nutrition and disease. However, as a data base
developer, we must be knowledgeable of the 1imitations of the nutrient values
which will eventually be used by researchers studying the interrelationships
of diet and health. Being aware of these caveats 1s not enough if minimal
progress 1s made to improve the state of the art--a problem which has long
faced large-scale surveys. Dietary methodologies and nutrient data bases
currently used are st111 too costly and time consuming. However, work 1s
being done to improve the dietary collection methods and methods of analyzing
nutrients. One methodological example is the "core frequency questionnaire"
used in the NHANES I Epidemiological Followup Survey at the National Center
for Health Statistics. The format includes 100 precoded food 1tems most often
consumed in both of the NHANES surveys. The selection of the food items was
based on the number of times the food item was reported, total gram
consumption and 1ts contribution to the majority of nutrient intake. To
calculate median nutrient values for daily and weekly consumption of these
foods, a formula using frequency count, reported serving size information and
an aggregated nutrient values per food item 1s necessary. This procedure is
relatively simple until nutrient values are addressed. The nutrient data base
needed to process this data should be standardized. Standardization of the
base 1s an 1ssue that needs to be evaluated and set into motion before
substantial progress can be made in 1inking dietary intake data to health and
disease.
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