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TABLE 1 Comparison of features of dietary supplement databases and surveys'

Feature DSLD NHANES owL DSID

Type Database Survey database Database Database

Cost None: public use None: public use Restricted public use is free; advanced None: public use
features by subscription only

End users Researchers, consumers, Researchers, practitioners Industry (retailers) regulators (some Researchers, consumers,

Information included

Labels available at
present

Search feature

Download feature

Comments

practitioners

Only information on the
printed label

75,000

Multiple search options and
filters allowing for
customized searches

Yes; able to download search
to Excel files for analysis

All information is public use

Only information on the
printed label with
quantitative information
only for nutrients

Varies by year of survey
depending on products used
by participants

Limited search options

Yes

Contains products used by

participants in NHANES;
produced every 2 v

restricted information only available to
FDA such as name and specific contact
and manufacturing facility)

Information printed on the label
{nonrestricted) plus other (restricted)
information of interest to retailers or
regulators

Unknown

Limited search options

No

Some information is restricted. The

consumer (public) face is complemented
by a retailer (restricted, nonpublic) face

that provides additional information at
the discretion of the manufacturer

practitioners

Estimates of nutrient content from
regression equations based on
content of frequently used
categories of supplements

Not applicable

Multiple search options allow for
customized searches

No

All information is public use

'DSID, Dietary Supplement Ingredient Database; DSLD, Dietary Supplement Label Database; OWL, Online Wellness Library.
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TABLE 1 Dietary supplement collection in NHANES since 1971'

Continuous NHANES
NHANES | (1971-1974) NHANES 11 (1976-1980) NHANES 111 (1988-1994) (1999-2006) (2007-2018)
Age group 1-74y 6mo-74y >2mo All ages All ages
Mode Dietary interview in the MEC ~ Dietary interview in the MEC ~ Household interview Household interview Household interview and
dietary interviews (2] in the
MEC and via phone
Question Are you taking vitamins or Are you taking vitamins or Have you taken any vitamins or Have you used or taken any Household interview: Have you

minerals? (no, taken
regularly, or taken

irregularly.)
Hand card shown No
with examples?
Product containers No
shown to
interviewer?

Information recorded  N/A
from product
container

Referent period No time frame

Additional data
collected

Nonprescription No
antacids
cantaining calcium
and/or magnesium
collected?

Database used to
provide nutrient
values for the
dietary supplement

Not available

data collected
Data provided for
researchers

8 categories, plus 1
miscellaneous category and
1 prescription unknown
category

minerals? {no, taken
regularly, or taken
irregularly.)

No

No

N/A

No time frame

No

Not available

28 categories, plus 1

miscellaneous category and

1 prescription unknown
category

minerals in the past month?
Please include those that
are prescribed hy a doctor
or dentist and those that
are not prescribed. Do not
include topical vitamins.

No

Product name and
manufacturer information

Past month

Frequency of use in the past
month, amount usually
taken when used, and how
long product taken

Yes®

Database created based on
label information in 1996;
database contracted out
(not developed or
maintained in-house)

All products reported and
ingredients and questions
on supplement usage
patterns

vitamins, minerals,
herbals,Z or other dietary
supplements in the past 30
d?* Include prescription and
nonprescription
supplements.

Yes

Product name, form, and
manufacturer information

Past 30 ¢°

Frequency of use in the past 30
d, amount usually taken
when used, and how long
product taken

Yes

NHANES dietary supplement
database developed and
maintained at NCHS

All products reported and
questions on supplement
usage patterns

NHANES dietary supplement
database

used or taken any vitamins,
minerals, herbals, or other
dietary supplements in the
past 30 d? Include
prescription and
nonprescription
supplements.

Dietary interviews: All day
yesterday, (day), between
midnight and midnight did
(you/SP) take any vitamins,
minerals, herbals, or other
dietary supplements?*

Yes

Yes

Product name, form, and
manufacturer information

Past 30 d

Past 24 h (two 24-h dietary
recalls)

Frequency of use in the past 30
d, amount usually taken
when used, how long
product taken, and the
reason(s) for taking each
product reported

Yes

NHANES dietary supplement
database developed and
maintained at NCHS

All products reported and
questions on supplement
usage pattems

NHANES dietary supplement
database

12
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Continuous NHANES
NHANES | (1971-1974) NHANES Il (1976-1980) NHANES 111 {1988-1994) (1999-2006) (2007-2018)
Categories Unknown, prescriptions, Unknown, prescriptions, N/A N/A N/A

miscellaneous: T)multiple
vitamins; 2) multiple
vitamins and minerals; 3)
iron only; 4) multiple
vitamins with iron; 5)
vitamins E, A and D; )
vitamin C; 7) calcium; 8
vitamin B

miscellaneous: T} multiple
vitamins; 2) multiple
vitamins with additional
supplements; 3) multiple
vitamins and minerals; 4)
multiple vitamins and
minerals with additional
supplements; 5) iron; 6)
multiple vitamins with iron;
7} iron with additional
supplements; &8 Geritol; 9
vitamin E; 10} vitamin E
with additional
supplements; 77) vitamin A;
12) vitamin A with
additional supplements; 13)
vitamin D; 74) vitamin D
with additional
supplements; 75) vitamin C;
16) vitamin C with
additional supplements; 17)
calcium; 18) calcium with
additional supplements; 19)
magnesium; 20) magnesium
with additional
supplements; 21) zinc; 22)
zinc with additional
supplements; 23) B
vitamins/B-complex; 24) B
vitamins/B-complex with
additional supplements; 25)
potassium; 26} potassium
with additional
supplements: 27) fluoride:
28) fluoride with additional
supplements

"Some of the contents of the data from this table were also provided in Ahluwalia et al. (12) and Radimer (13). MEC, mobile examination center; N/A, not available; NCHS, National

Center for Health Statistics; SP survey participant.

2The word “herbals” was specifically included in the question midcycle NHANES 2005-2006. It is important to note that examples of herbal products were included on the hand

card since 1999.

3For NHANES 1999-2000 the referent period was the "past month”

4The question slightly differs for participants that reported supplements during their household interview. Because this interview utilized dependent interviewing, information
from the household or first 24-h dietary recall if it was the second recall, is used for the dietary interviews. The question reads as follows: "The next questions are about your
use of dietary supplements, vitamins, minerals and herbals all day yesterday, (day), between midnight and midnight. This includes prescription and over the counter dietary
supplements. During the interview in your home {and our exam center) you reported taking (supplement name). Did you take this supplement yesterday (day) (between midnight

and midnight)?"”
50nly asked for adults laged =18 y).

STIROME R
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TABLE 2 Key uses of NHANES data on dietary supplements: Examples of how NHANES dietary supplements data can be used to
answer important research questions’

Usage patterns by the population and Usage of DSs from a 30-d questionnaire and two 24-h dietary recalls
large-population groups Usual nutrient intakes from DSs
Total nutrient intake from foods, beverages, and DSs on a given day
Usual total nutrient intake from foods, heverages, and DSs

Examine motivations for DS use and trends in Estimate the top motivations for using DSs and types of DSs
usage patterns over time Determine if there are differences in why people are using DSs by sociodemographic factors
Examine association of health/well-being with Assess associations between DS use and biomarkers of exposure to selected nutrients
DS use, and nutrient intake from DSs Assess the association between DS use and health outcomes
alone/total nutrient intake from diet and DSs Determine the association between baseline DS use and mortality or morbidity using passive follow-up (i.e., data from the
National Death Index, Medicare Claims and Enrollment)
Inform policy DRI development/updates

Evaluating nutrient adequacy of US diet (DGAC)
Intakes in relation to setting or tracking fortification policies

"DGAC, Dietary Guidelines Advisory Committee; DS, dietary supplement.
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Table 1

Proposed Langual™ facets for dietary supplements.

Characteristic

Facet letter

Food product descriptor

Dietary supplement descriptor

Information
available

from DS? labels -
yes/no/fpartial

Food group
Food origin

Physical attributes

Processing

Packaging

Dietary uses
Geographic origin

Miscellaneous characteristics

TOTmmA ==l

el

Product type
Food source

Part of plant or animal
Physical state, shape or form
Extent of heat treatment
Cooking method

Treatment applied

Preservation method

Packing medium
Container or wrapping

Food contact surface

Consumer group/dietary useflabel

claims
Geographic places and regions

Adjunct characteristics of food

Product type (as defined by DSHEA)”

Product source (major or primary ingredient that
characterizes product).

Part of source (major or primary ingredient)
Physical state, shape or form

Not relevant to dietary supplements

Not relevant to dietary supplements

Suggest using “Ingredients” as alternate facet
name for dietary supplement databases
Preservation method

Packing medium

Outside package container or wrapping (physical
container or package wrapping of dietary
supplements)

Dietary supplement contact surface: (material(s)
in direct contact with product)

Label claims/consumer group/dietary use

Geographic places & regions (place of
manufacture/origin)

Adjunct characteristics of dietary supplements -
(distribution channels)

Yes
Yes

Yes
Yes
NA
NA
Yes
Partial
Partial
No

No
Yes

Partial

Partial

4 Dietary Supplements.

b Dietary Supplement Health and Education Act of 1994.

RO ED 5]
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Table 3
Use of LangualL™ in dietary supplement databases.

Advantages

Example

Facilitate user-specified searches that will enable users to combine appropriate
descriptors and download relevant data.

Provide ease in combining food and dietary supplement databases to more
accurately estimate nutrient intakes and explain health outcomes in epidemiological
studies. Pertinent since food composition databases use LangualL™ to index foods.

Facilitate uniformity in reporting research when applied to the National Health and
Nutrition Examination Survey (NHANES) dietary supplement database.

Help trace the source of an adulterant, pesticide, contaminant, or
food borne illness when a safety problem is identified.

A researcher investigating the association between intake of
calcium salts and blood pressure can use LangualL™ to identify
sources of calcium in conventional foods and dietary supplements
and then download the information of interest to create a
specialized database of calcium sources for the research study

This is an important functionality in determining nutrients of
public health interest and in arriving at dietary recommendations
such as national dietary guidelines. For example, nutrients, such as
calcium, vitamin B,», and folic acid in dietary supplements make
important contributions to the diets of pregnant women and older
adults.

The treatment of dietary supplement products is not uniform
across studies. Currently, researchers use their own unique
approaches to defining and classifying dietary supplements for
analysis, making it difficult to compare findings across studies.
Because Langual™ is a structured, controlled vocabulary for
describing products, it provides a consistent approach to entering
and classifying products in databases, thus facilitating uniform
reporting of research.

If a dietary supplement product contains an adulterant of interest
and the source of that adulterant is known and described in the
database, then products containing the adulterant of interest can
be identified in the database, and traced in the food supply.

RO ED 51
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Functional food category

Selected functional food examples

Conventional foods (whole foods)

Garlic
Nuts
Tomatoes

Modified foods
Fortified

Enriched
Enhanced

Calcium-fortified orange juice

lodized salt

Folate-enriched breads

Energy bars, snacks, yogurts, teas, bottled water,
and other functional foods formulated with
bioactive components such as lutein, fish oils,
ginkgo biloba, St John's wort, saw palmetto,
and/or assorted amino acids

Medical foods

Phenylketonuria (PKU) formulas free of
phenylalanine

Foods for special dietary use

Infant foods

Hypoallergenic foods such as gluten-free foods,
lactose-free foods

Weight-loss foods

Figure 1. Functional food categories along with selected food examples.
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Is productin
the NHANES

NCHS nutritionist review (dietary supplements
Start recorded during interview and matched to an actual
product label)

Verify that label in database is updated and
reflects current product formulation. Update if
necessary

Supplement
Database?

Product assigned to participant record

N3

Attempt to obtain label from:

& DSLD
https://dsld.nlm.nih gov
Manufacturer or distributor

Assign to a default product

s

w

Physician’s Desk Reference

Enter product label information into In-house NHANES
Dietary Supplement Database

FIGURE 1 NHANES dietary supplement data-processing flow chart. *If label is not in the DSLD, NHANES obtains the product label and
provides a copy to the DSLD for inclusion. DSLD, Dietary Supplement Label Database; NCHS, National Center for Health Statistics.
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