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| nt roducti on

The National Center for Health Statistics (NCHS) of the Centers for Disease
Control and Prevention (CDC) collects, analyzes, and di ssem nates data on the
health status of U S. residents. The results of surveys, analyses, and studies
are made known through a nunber of data rel ease nmechani sms including
publications, mainfranme conputer data files, CD-ROVs (Search and Retrieva
Software, Statistical Export and Tabul ati on System (SETS)), and the Internet.

The National Health and Nutrition Exam nation Survey (NHANES) is a periodic
survey conducted by NCHS. The third National Health and Nutrition Exam nation
Survey (NHANES I11), conducted from 1988 through 1994, was the seventh in a
series of these surveys based on a conplex, multi-stage sanple design. It was
designed to provide national estimates of the health and nutritional status of
the United States' civilian, noninstitutionalized popul ation aged two nont hs
and ol der.

The following table summari zes the NHANES I 11
avail able on CD-ROM including this rel ease.

data which are currently

Table 1. Available NHANES Il CD ROMs

| CD- ROM Nane | Rel ease| Size in |Data Files / Description |
| | Dat e | Megabyt es| |
o e e e e e oo Fomm - E R o e m e e e e e e e e e e e e e e e — oo +
| NHANES 111, 1988-94, |[July | 33 | Second exam sanple files for
| Series 11, No. 3A, | 1999 | | dietary recall, exam nation,
| ASCI1 Version (this | | | I aboratory, additional
| rel ease) | | | I aboratory anal ytes and |
| | | | docurmrent at i on |
o m e e e e e oo A Fomm e oo - o e e e e e e e e e e e e e e e ee e e +
| NHANES 111, 1988-94, |April | 407 | Dietary recall (replacenent), |
| Series 11, No. 2A, | 1998 | | el ectrocardi ography, |aboratory
| ASCI'| Version | | | (addi tional anal ytes), and
| | | | vi tam ns/ medicines data files and
| | | | docunent ati on |
o S S U . +
| NHANES 111, 1988-94, | October| 285 | Adult and youth househol d |
| Series 11, No. 1, | 1997 | | questi onnai re, exani nation, and
| Revi sed SETS Version | | |  aboratory data files and |
| 1. 22a | | | docunent ati on, plan and operati on,
| | | | anal ytic and reporting guidelines,
| | | | wei ghting and estimation
| | | | met hodol ogy, field operations, |
| | | | non-response bi as |
o S R S U . +
| NHANES 111, 1988-94, |July | 454 | Adult and youth househol d |
| Series 11, No. 1A, | 1997 | | questionnaire, dietary recall,
| ASCI' | Version | | | exam nation, and | aboratory data

I I

| files and docunentation

| NHANES 11, 1988-94,
| Series 11, No. 1,
| SETS Version 1.22a *

| Adult and youth househol d
| questi onnaire, exam nation
| l aboratory data files and
| docunment ati on

and



| NHANES 111 Reference | October| 152 | Pl an and operation, analytic and |
| Manual s and Reports | 1996 | | reporting guidelines, weighting and

| Oct ober 1996 | | | esti mati on net hodol ogy, field

| | | | operations, non-response bias

o m m e e e e e a o Fommm o - Fom e e e o o m m e e e e e e e e e e e e e e e e mmeameo - +
* Do not use this CD-ROM It had technical problens and has been

superseded by the revised SETS version 1.22a, Series 11, No. 1,
rel eased in Cctober 1997.

This CD-ROM Series 11 No. 3A, contains data obtained froma second exam of
sel ected survey participants who had a primary exam This rel ease does not
replace the previous NHANES I1|l data rel eases series 11 Nos. 1A and 2A).



Table 2. Location of the interview and exani nation conmponents in the

NHANES 11 public use data files
Topi ¢ HA
sample weights | X
Agelrace/sex | X
Ethnic background | X
Househol d composition | X
Individual characteristics | X
Health insurance | X
Fanily background | X
Occupation of family head | X
Housing characteristics | X
Family characteristics | X
aientation | X
Health services | X
Selected health conditions | X
Diabetes questions | X
H gh blood pressure and | X
chol esterol questions

Cardiovascul ar disease | X
guesti ons

Miscul oskel etal conditions | X
Physical functioning | X
guesti ons

Gall bl adder disease | X

guestions

EXAM

Data Fil e

LAB |

DI ET |

VNS |

ECG |



Table 2. (continued) Location of the interview and exam nati on conponents in

the NHANES 11 public use data files
Topi ¢ HA
Kidney conditions | X
Respiratory and allergy | X
guesti ons
Diet questions | X
Food frequency | X
Vision questions | X
Hearing questions | X
Dental care and status | X
Tobacco | X
ccupation | X
Language usage | X
Exercise | X
Social support/residence | X
Vitam n/mineral/medicine | X
usage
Blood pressure measurement | X
Birth | .
Infant feeding | .
practices/ di et
Mbtor and social development | .
Functional inpairment | X

School attendance

EXAM

Data Fil e

LAB |

DIET |

VNS |

ECG |



Table 2. (continued) Location of the interview and exam nati on conponents in

the NHANES 11 public use data files

Al cohol and drug use

Di agnostic interview
schedul e

Hei ght and wei ght

Dent al exam nati on

Gal | bl adder ul trasonography

Central nervous system
functi on eval uati on

Physi cal function eval uation

EXAM

Data Fil e

LAB |

DI ET |

VNS |

ECG |



Table 2. (continued) Location of the interview and exam nati on conponents in
the NHANES 11 public use data files

Data File
Topi c | HA | HY | EXAM | LAB | DI ET | VM5 | ECG

------------------------------ T T T I S T
Laboratory tests on bl ood [ I . | X | N
and urine | | | | | | | |
------------------------------ N L T o e T
Total nutrient intakes [ I | X | . A
------------------------------ T e S
I ndi vi dual foods [ . 1 . | . I X 1 . 1 .
------------------------------ T T
Conbi nati on foods | | | I X | |
------------------------------ T T T e T
I ngredi ents | | | | . ] X | | |
------------------------------ T T i T
Prescription Medicines | X | X | | | X |
------------------------------ e
Vitam ns and M nerals | X | X | | | X |
------------------------------ T
El ectrocardi ography | | | | . | | X
------------------------------ T L T Sy
Data File Definitions

HA -  Household Adult Data File

HY - Household Youth Data File

EXAM - Examination Data File

LAB - Laboratory Data File and Second Laboratory Data File

DIET - Dietary Recall Data Files
VMS - Vitamin Mneral Supplenment Data File

ECG - Electrocardi ography Data File
Thi s docunent includes the docunentation for the NHANES |1l Second Exam Second

Laboratory File and al so contains a general overview of the survey and the use
of

the data files. The general overview includes five sections. The first
section, entitled "CGuidelines for Data Users," contains inportant information
about the use of the data files. The second section, "Survey Description," is
a brief overview of the survey plan and operation. The third section, "Sanple
Desi gn and Anal ysis Cuidelines," describes some technical aspects of the
sanpling plan and di scusses some anal ytic issues particularly related to the
use of data from conpl ex sampl e surveys. The "Data Preparati on and Processing
Procedures” section describes the editing conventions and the codes used to
represent the data. The last and fifth section, "General References,"
includes a reference list for the survey overview sections of the docunent.

Public Use Data Files for the third National Health and Nutrition

Exam nation Survey will also be available fromthe National Techni cal
Information Service (NTIS). A list of NCHS public use data tapes avail able
for purchase from NTI'S may be obtained fromthe Data Di ssem nati on Branch at
NCHS. Information regarding a bibliography (on disk) of journal articles



citing data fromall the NHANES and the availability of NHANES IIl data in
CD- ROM SETS software format can be obtained fromthe Data Di ssenination
Branch at:

Dat a Di ssem nati on Branch

Nati onal Center for Health Statistics
Room 1018

6525 Bel crest Road

Hyattsville, Maryland 20782

Phone: (301)458-4636

URL: http://ww. cdc. gov/ nchswww

NTI'S can be contacted at:

NTI'S - Conputer Products Ofice
5285 Port Royal Road
Springfield, Virginia 22161
(703) 487-4807

Copies of all NHANES IIl questionnaires and data collection forns are
included in the Plan and Operation of the Third National Health and
Nutrition Exam nation Survey, 1988-94 (NCHS, 1994; U.S. DHHS, 1996). This
publication, along with detailed i nformation on NHANES procedures,
interview ng, data collection, quality control techniques, survey design
nonresponse, and sanple wei ghting can be found on the NHANES |11 Reference
Manual s and Reports CD-ROM (U.S. DHHS, 1996). Information on how to order
this CD-ROMis also avail able fromthe Data Di ssem nation Branch at NCHS at
the address and tel ephone nunmber gi ven above.



NHANES |11 Second Exam Sanpl e

The NHANES 11 Second Exam Sanple was a sub-study of NHANES |11, conducted for
research purposes. These research files are intended to provide additional data
for use with special statistical nethods to inprove estimates fromthe main
survey data and for nethodol ogic investigations. Follow ng this description of
the Second Exam Sanple is information on the overall survey which is also

rel evant for the Second Exam Sanpl e, including: general guidelines for data
users, a description of the survey, sanple design, analysis guidelines and a
description of the data preparation and processing procedures.

Sanpl e design and survey description

No statistical sanpling design was applied for the second exam However, a
nonrandom sanpl e of about five percent was obtained by sel ecting approximtely
20

partici pants fromthe roughly 400 sanpl e persons exani ned at each survey

| ocation. The follow ng general guidelines were used by the MEC staff to

sel ect participants for the second exam

1) select mainly adults, 2)half between the ages of 20-39 years,

and hal f over 40 years; 3) select about half men and hal f wonen. The
sanpl e obtai ned consists of 2,603 persons, with 1,205 nmales (46 percent)and
1,398 femal es (54 percent).

o e m e e e e e e e e e e e e e e e e +
| Age | 2nd # | Per cent age

| group | of Exans |of 2nd |
| | | Examns |
e e e +
| < 12 | 212 | 8 |
o e e e o o m e e oo o m e o - +
| 12-19 | 231 | 9 |
S SR Fomm e +
| 20- 39 | 809 | 31 |
S SR Fomm e +
| 40-59 | 578 | 22 |
S S TSR +
| > 60 | 773 | 30 |
R S S +

The second exans were schedul ed after the first or primry exans, when possible
at the sane tinme of day as the first exam The second exans were conducted over
the sane tinme period as the primry exans for a particular survey |ocation by

t he

same MEC staff, although priority was given to scheduling and conpleting primary
exans. The second exans were administered foll owing the sane protocols as for
the primary exam with the follow ng exceptions: the food frequency
guestionnaire

was not admi nistered to adol escents 12-16 years; the W SC/ WRAT was not

admi nistered to youths 6-16 years, and hand/ knee x-rays were not re-
admi ni stered on adults aged 60 and over.

Anal ytic |ssues

Due to the research nature of these data, special caution should be used in



analysis. Al analyses should include thorough investigation of the

potential selection bias of this small non-random sub-sanple. Careful attention
to identifying and evaluating differences in inportant characteristics (e.qg.

age

and race-ethnicity) between the subsanple and the main sanpl e should be

consi dered along with other issues.

The second exam data can be linked to the primary exam data and t he househol d
interview data using the unique identifier (SEQN). This is necessary to
obtain the denographic data for the sanmple. NCHS recomends that the survey
design variables (e.g., sanple weights) not be linked with the second exam dat a,
since the survey design variables were created for the ful

sanple. There are no sanple weights or other design variables specifically
created for the second exam sanple. There are weights | abeled as
"replicate...weight," but these are Fay's BRR Replicate Interview Wights.
These

wei ghts are to be applied to the primary exam sanple, with software which uses
t he bal anced repeated replication (BRR) nmethod. They should not be used with
t he

Second Exam Sanpl e.

Because the second exans were identical to the primary exans, with the
exceptions

not ed above, the file structure for the second exanms is the sane as for the
primary examfiles. The variable nonenclature is the sane with the foll ow ng
i mportant distinction: the first or primary examvariable names have a 'p' in
t he

third position while the second or "replicate" examvariable nanes have a
the third position (e.g., 'BVMPW" or 'BMRW").

r' in



GUI DELI NES FOR DATA USERS

Pl ease refer to the following inportant information before anal yzi ng data.

NHANES |11 Background Docunents

o

The Plan and Operation of the Third National Health and Nutrition
Exanmi nation Survey, 1988-94, (NCHS, 1994; U.S. DHHS, 1996) provides an
overvi ew of the survey and includes copies of the survey forns.

The sanpl e desi gn, nonresponse, and anal ytic gui delines docunents on
the NHANES |11 Reference Manuals and Reports CD-ROM (U.S. DHHS, 1996)
di scuss the reasons that sanple weights and the conpl ex survey design
shoul d be taken into account when conducting any anal ysis.

Instruction manual s, | aboratory procedures, and other NHANES I1 I
reference manuals on the NHANES |11 Reference Manual s and Reports
CD-ROM U. S. DHHS, 1996) are al so available for further information on
the details of the survey.

Anal ytic Data Set Preparation

(0]

Most NHANES |11 survey design and denographic variables are found only
on the Adult and Youth Household Data Files available on the first
release. In preparing a data set for analysis, other data files nust
be merged with either or both of these files to obtain many inportant
anal ytic vari abl es.

Al of the NHANES IIl public use data files are |inked with the commopn
survey participant identification nunber (SEQN). Merging information
fromnmultiple NHANES |1l data files using this variable ensures that

the appropriate informati on for each survey participant is |inked
correctly.

NHANES 11 public use data files do not have the same numnber of

records on each file. The Household Questionnaire Files (divided into
two files, Adult and Youth) contain nore records than the Exam nation
Data File because not everyone who was interviewed conpl eted the

exani nation. The Laboratory Data File contains data only for persons
aged one year and older. The Individual Foods Data File based on the
dietary recall has nmultiple records for each person rather than the one
record per sanple person contained in the other data files.

For each data file, SAS program code with standard vari abl e nanmes and
| abel s is provided as separate text files on the CD-ROM that contains
the data files. This SAS program code can be used to create a SAS
data set fromthe data file.

Modi fications were nade to itenms in the questionnaires, |aboratory,
and exami nation conponents over the course of the survey; as a result,
data may not be available for certain variables for the full six years.
In addition, variables nmay differ by phase since sonme changes were
i npl enent ed bet ween phases. Users are encouraged to read the Notes



sections of this document carefully for information about changes.

Extrenely high and | ow val ues have been verified whenever possible,

and numerous consi stency checks have been performed. Nonethel ess, users
shoul d exam ne the range and frequency of val ues before anal yzing

dat a.

Sonme data were not ready for release at the tinme of this publication
due to continued processing of the data or analysis of |aboratory
specinmens. A listing of those data are available in the genera

i nformati on section of each data file.

Confidential and admni nistrative data are not being rel eased to the
public. Additionally, sone variables have been recoded to help

protect the confidentiality of the survey participants. For exanple,

all age-related variables were recoded to 90+ years for persons who were
90 years of age and ol der.

Some variable nanmes may differ fromthose used in the Phase 1 NHANES
I'l'l Provisional Data Rel ease and some variables included in the Phase 1
provi sional release may not appear on these files.

Al t hough the data files have been edited carefully, errors may be
detected. Please notify NCHS staff (301-458-4636) of any errors in
the data file or the documentation.

Anal yti c Consi derations

o

NHANES 11 (1988-94) was designed so that the survey's first three
years, 1988-91, its last three years, 1991-94, and the entire six

years were national probability sanples. Analysts are encouraged to use
all six years of survey results.

Sanpl e wei ghts are avail able for analyzing NHANES |1l data. One of
the following three sanple weights will be appropriate for nearly al
anal yses: interviewed sanple final weight (WPFQX6), exan ned sanple
final weight (WPFEX6), and nobile exam nation center (MEC)- and
hone- exanm ned sanple final weight (WIPFHX6). Choosing which of these
sanpl e weights to use in any anal ysis depends on the variabl es being
used. A good rule of thunb is to use "the | east common denom nator"
approach. In this approach, the user checks the variabl es of
interest. The variable that was collected on the smallest number of
persons is the "least common denom nator," and the sanple wei ght that
applies to that variable is the appropriate one to use for that

anal ysis. For nore detailed information, see the Analytic and Reporting
Guidelines for NHANES |11 (U. S. DHHS, 1996).

Referencing or Citing NHANES Il Data

(o]

In publications, please acknow edge NCHS as the original data source.
For instance, the reference for the NHANES ||| Laboratory Data File
on this CD-ROM i s:

U. S. Departnent of Health and Human Services (DHHS). National Center
for Health Statistics. Third National Health and Nutrition



Exami nation Survey, 1988-1994, NHANES |I| Second Laboratory Data File
(CD-ROM Series 11, No. 3A). Hyattsville, MD.: Centers for Disease
Control and Prevention, 1999.

Pl ease place the acronym"NHANES II1" in the titles or abstracts of
journal articles and other publications in order to facilitate the
retrieval of such materials in bibliographic searches.



SURVEY DESCRI PTI ON

The third National Health and Nutrition Exam nation Survey (NHANES I11) was
the seventh in a series of |large health exan nation surveys conducted in

the United States beginning in 1960. Three of these surveys, the Nationa
Heal t h Exami nation Surveys (NHES), were conducted in the 1960's (NCHS, 1965;
NCHS, 1967; NCHS, 1969). In 1970, an expanded nutrition conponent was added
to provide data with which to assess nutritional status and dietary
practices, and the nane was changed to the National Health and Nutrition
Exam nation Survey (Mller, 1973; Engel, 1978, MDowell, 1981). A specia
survey of Hispanic populations in the United States was conducted during
1982- 1984 (NCHS, 1985).

The general structure of the NHANES |11l sanple design was simlar to that

of the previous NHANES. All of the surveys used conplex, multi-stage,
stratified, clustered sanples of civilian, noninstitutionalized

popul ations. NHANES Il was the first NHANES without an upper age limt; in
fact, the age range for the survey was two nonths and ol der. A hone

exam nation option was enployed for the first time in order to obtain

exam nation data for very young children and for elderly persons who were
unable to visit the nobile exam nation center (MEC). The hone exam nation

i ncluded only a subset of the conponents used in the full MEC exam nation
since it would have been difficult to collect some types of data in a hone
setting. A detailed description of design specifications and copies of the
data collection fornms can be found in the Plan and Operation of the Third
Nati onal Health and Nutrition Exam nation Survey, 1988-1994 (NCHS, 1994; U.S.
DHHS, 1996).

NHANES 11 was conducted from October 1988 through October 1994 in two
phases, each of which conprised a national probability sanple. The first
phase was conducted from Oct ober 18, 1988, through October 24, 1991, at 44
| ocations. The second phase was conducted from Septenber 20, 1991, through

October 15, 1994, at 45 different locations. |In NHANES |11, 39,695 persons
were sel ected over the six years; of those, 33,994 (86% were interviewed
in their hones. All interviewed persons were invited to the MEC for a

medi cal exam nation. Seventy-eight percent (30,818) of the selected persons
were exam ned in the MEC, and an additional 493 persons were given a special
l[imted exam nation in their hones.

Data col |l ection began with a household interview. Several questionnaires
were adm nistered in the household: Household Screener Questionnaire,
Fam |y Questionnaire, Household Adult Questionnaire, and Household Youth
Questionnaire.

At the MEC, an exam nation was performed, and five automated questionnaires
or interviews were adm ni stered: MEC Adult Questionnaire, MEC Youth
Questionnaire, MEC Proxy Questionnaire, 24-Hour Dietary Recall, and Dietary
Food Frequency (ages 12-16 years). The health exam nation conponent

i ncluded a variety of tests and procedures. The exanmi nee's age at the tine
of the interview and other factors determ ned whi ch procedures were
admi ni stered. Blood and urine speci nens were obtained, and a nunber of tests
and neasurenents were perforned including body neasurenents, spironetry,
fundus phot ography, x-rays, electrocardiography, allergy and gl ucose

tol erance tests, and ultrasonography. Measurenents were taken of bone
density, hearing, and physical, cognitive, and central nervous system



functions. A physician performed a |limted standardi zed nmedi cal exam nation
and a dentist perforned a standardi zed dental exam nation. VWhile sone of the
bl ood and urine anal yses were perfornmed in the MEC | aboratory, npbst anal yses
wer e conducted el sewhere by contract | aboratories.

A hone exani nation was conducted for those sanple persons aged 2-11 nonths
and aged 20 years or ol der who were unable to visit the nobile exam nation
center. The hone exam nation consisted of an abbreviated version of the
tests and interviews perforned in the MEC. Depending on age of the sanple
person, the conponents included body nmeasurenents, blood pressure,
spirometry, venipuncture, physical function evaluation, and a questionnaire
to inquire about infant feeding, selected health conditions, cognitive
function, tobacco use, and reproductive history.



SAMPLE DESI GN AND ANALYSI S GUI DELI NES

Sanpl e Design

The general structure of the NHANES |1l sanple design is the sanme as that
of the previous NHANES. Each of these surveys used a stratified, nulti-stage
probability design. The mgjor design paraneters of the two previ ous NHANES

and the special Hispanic HANES, as well as NHANES |II1, have been previously
summarized (M Iller, 1973; MDowell, 1981; NCHS, 1985; NCHS, 1994). The
NHANES 11 sanple was designed to be self-weighting within a primary

sanpling unit (PSU) for subdomains (age, sex, and race-ethnic groups). Wile
the sanple was fairly close to self-weighting nationally for each of these
subdomai n groups, it was not representative of the total population, which

i ncludes institutionalized, non-civilian persons that were outside the

scope of the survey.

The NHANES 11 sanple represented the total civilian, noninstitutionalized
popul ati on, two nonths of age or over, in the 50 states and the District of
Col unmbia of the United States. The first stage of the design consisted of
selecting a sanple of 81 PSU s that were nostly individual counties. 1In a
few cases, adjacent counties were conbined to keep PSU s above a m ni mum
popul ation size. The PSU s were stratified and selected with probability
proportional to size (PPS). Thirteen large counties (strata) were chosen
with certainty (probability of one). For operational reasons, these 13
certainty PSU s were divided into 21 survey |locations. After the 13
certainty strata were designated, the remaining PSU s in the United States
were grouped into 34 strata, and two PSU s were sel ected per stratum (68
survey |l ocations). The selection was done with PPS and wi t hout

repl acement. The NHANES |11 sample therefore consists of 81 PSU s or 89

| ocati ons.

The 89 | ocations were randomy divided into two groups, one for each phase.
The first group consisted of 44 and the other of 45 |ocations. One set

of PSU s was allocated to the first three-year survey period (1988-91) and
the other set to the second three-year period (1991-94). Therefore,

unbi ased estimates (fromthe point of view of sanple selection) of health and
nutrition characteristics can be independently produced for both Phase 1

and Phase 2 as well as for both phases conbi ned.

For nost of the sanple, the second stage of the design consisted of area
segnents conposed of city or suburban bl ocks, conbinations of blocks, or

ot her area segnments in places where block statistics were not produced in
the 1980 Census. In the first phase of NHANES Ill, the area segnents were
used only for a sanple of persons who lived in housing units built before
1980. For units built in 1980 and |l ater, the second stage consisted of sets
of addresses selected frombuilding permts issued in 1980 or |later. These
are referred to as "new construction segnents.”™ 1In the second phase, 1990
Census data and maps were used to define the area segnents. Because the
second phase followed within a few years of the 1990 Census, new construction
did not account for a significant part of the sanple, and the entire sanple
came fromthe area segnents.

The third stage of sanple selection consisted of households and certain
types of group quarters, such as dormtories. All households and eligible



group quarters in the sanple segnents were |isted, and a subsanpl e was
designated for screening to identify potential sanple persons. The
subsanpling rates enabl ed production of a national, approxi mtely
equal - probability sanple of households in nost of the United States with
hi gher rates for the geographic strata with high Mexican-Anerican

popul ations. Wthin each geographic stratum there was a nearly
equal - probability sanpl e of households across all 89 stands.

Persons within the sanple of househol ds or group quarters were the fourth
stage of sanple selection. Al eligible nenbers within a household were
listed, and a subsanple of individuals was sel ected based on sex, age, and
race or ethnicity. The definitions of the sex, age, race or ethnic

cl asses, subsanpling rates, and designation of potential sanple persons
wi t hin screened househol ds were devel oped to provide approxi mately

sel f-wei ghti ng sanpl es for each subdonain within geographic strata and at the
same time to nmexim ze the average nunber of sanple persons per sanple
househol d. Previ ous NHANES i ndicated that this increased the overal
participation rate. Although the exact sanple sizes were not known unti
data collection was conpl eted, estimtes were made. Below is a sunmary of

the sanple sizes for the full six-year NHANES I1|l at each stage of selection
Number of PSU s 81

Nunber of stands (survey | ocations) 89

Nunber of segnents 2,144

Nunmber of househol ds screened 93, 653

Nunmber of households with sanpl e persons 19, 528

Nunber of designated sanpl e persons 39, 695

Nunmber of interviewed sanpl e persons 33,994

Nunmber of MEC-exani ned sanpl e persons 30, 818

Number of home-exam ned sanpl e persons 493

More detailed infornmation on the sanple design and wei ghting and estination
procedures for NHANES |1l can be found in the Plan and Operation of the
Third National Health and Nutrition Exam nation Survey, 1988-94 (NCHS, 1994;
U.S. DHHS, 1996) and in the Analytic and Reporting CGuidelines: Third Nationa
Heal th and Nutrition Exam nation Survey (NHANES I11), 1988-94 (U.S. DHHS,
1996) .

Anal ysi s Gui del i nes

Because of the conplex survey design used in NHANES |11, traditiona

met hods of statistical analysis based on the assunption of a sinple random
sanpl e are not applicable. Detailed descriptions of this issue and possible
anal ytic nethods for analyzi ng NHANES data have been described earlier (NCHS,
1985; Yetley, 1987; Landis, 1982; Del gado, 1990). Recent analytic and
reporting guidelines that should be used for nost NHANES Il anal yses and
publications are contained in Analytic and Reporting Guidelines (U S. DHHS,
1996). These recomendations differ slightly fromthose used by anal ysts for
previ ous NHANES surveys. These suggested guidelines provide a framework to
users for producing estimates that conformto the anal ytic design of the
survey. All users are strongly urged to review these analytic and reporting
gui del i nes before begi nning any anal yses of NHANES ||| data.

It is inmportant to renenber that this set of statistical guidelines is not
absol ute. Wen conducti ng anal yses, the anal yst needs to use his/her
subj ect matter know edge (i ncludi ng nmethodol ogi cal issues) as well as



i nformati on about the survey design. The nore one deviates fromthe origina
anal ytic categories defined in the sanple design, the nore inportant it is to
evaluate the results carefully and to interpret the findings cautiously.

In NHANES 111, 89 survey |ocations were randonly divided into two sets or
phases, the first consisting of 44 and the other of 45 |ocations. One set

of PSU s was allocated to the first three-year survey period (1988-91) and
the other set to the second three-year period (1991-94). Therefore, unbiased
nati onal estimates of health and nutrition characteristics can be

i ndependent |y produced for each phase as well as for both phases conbi ned.
Comput ation of national estimates from both phases conbined (i.e., tota

NHANES [11) is the preferred option; individual phase estimtes nmay be
hi ghly variable. 1In addition, individual phase estinates are not
statistically independent. It is also difficult to eval uate whether

di fferences in individual phase estimates are real or due to nethodol ogica
differences. That is, differences may be due to changes in sanpling nethods
or data collection nmethodol ogy over time. At this tinme, there is no valid
statistical test for exam ning differences between Phase 1 and Phase 2.
Therefore, although point estinmates can be produced separately for each
phase, no test is available to test whether those estimates are
significantly different from each other

NHANES 1]l is based on a conplex, nmulti-stage probability sanple design
Several aspects of the NHANES design nmust be taken into account in data

anal ysis, including the sanple weights and the conpl ex survey design.
Appropriate sanpl e weights are needed to estimate preval ence, neans,

nmedi ans, and other statistics. Sanple weights are used to produce correct
popul ati on esti mates because each sanpl e person does not have the sane
probability of selection. The sanple weights incorporate the differentia
probabilities of selection and include adjustnments for noncoverage and
nonresponse. A detailed discussion of nonresponse adjustnents and issues
related to survey coverage have been published (U.S. DHHS, 1996). Wth the
| arge oversanpling of young children, ol der persons, black persons, and

Mexi can- Anericans in NHANES I1l, it is essential that the sanple weights be
used in all analyses. Oherwise, a msinterpretation of results is highly
likely. O her aspects of the design that nust be taken into account in data
anal yses are the strata and PSU pairings fromthe sanple design. These
pai ri ngs should be used to estimate variances and test for statistica

signi ficance. For weighted anal yses, analysts can use special conputer

sof tware packages that use an appropriate nmethod for estimating variances for
conpl ex sanpl es such as SUDAAN (Shah, 1995) and WesVarPC (Westat, 1996).

Al t hough initial exploratory analyses may be perfornmed on unwei ghted data
usi ng standard statistical packages and assuning sinple random sanpling,
final anal yses should be done on wei ghted data using appropriate sanple
wei ghts. A summary of the weighting nethodol ogy and the type of sanple
wei ghts devel oped for NHANES Il is included in Wighting and Estimation
Met hodol ogy (U.S. DHHS, 1996).

The purpose of weighting the sanple data is to permt analysts to produce
estimtes of statistics that would have been obtained if the entire

sanpling frane (the United States) had been surveyed. Sanple weights can be
consi dered as neasures of the nunber of persons the particul ar sanple

observation represents. Wighting takes into account several features of
the survey: the specific probabilities of selection for the individua
domai ns that were oversanpled as well as nonresponse and di fferences between



the sanple and the total U. S. population. Differences between the sanple and

t he popul ation may arise due to sanpling variability, differentia

under coverage in the survey anong denographi c groups, and possi bly other
types of response errors, such as differential response rates or

m sclassification errors. Sanple weighting in NHANES Il was used to:

1. Conpensate for differential probabilities of selection anbng subgroups
(i.e., age-sex-race-ethnicity subdonmai ns where persons living in
di fferent geographic strata were sanpled at different rates);

2. Reduce biases arising fromthe fact that nonrespondents may be
different fromthose who participate;

3. Bring sanple data up to the dinmensions of the target popul ation
totals;

4, Conpensate, to the extent possible, for inadequacies in the sanpling

frame (resulting fromom ssions of sonme housing units in the listing

of area segnments, omissions of persons with no fixed address, etc.); and
5. To reduce variances in the estimtion procedure by using auxiliary

information that is known with a high degree of accuracy.

In NHANES 11, the sanple weighting was carried out in three stages. The
first stage involved the conputation of weights to conpensate for unequa
probabilities of selection (objective 1, above). The second stage adjusted
for nonresponse (objective 2). The third stage used poststratification of
the sanple weights to Census Bureau estimates of the U S. population to

acconplish the third, fourth, and fifth objectives sinultaneously. In
NHANES 11, several types of sanple weights (see the sanple weights table
that follows) were conmputed for the interviewed and exam ned sanple and are
included in the NHANES Il data file. Also, sanple weights were conputed

separately for Phase 1 (1988-91), Phase 2 (1991-94), and total NHANES |11
(1988-94) to facilitate analysis of items collected only in Phase 1, only
in Phase 2, and over six years of the survey. Three sets of pseudo strata
and PSU pairings are provided to use with SUDAAN i n variance estimation.
Since NHANES Il is based on a conplex, multi-stage sanpl e design
appropriate sanple wei ghts should be used in analyses to produce nationa
estimates of preval ence and associ ated vari ances while accounting for
unequal probability of selection of sanple persons. For exanple, the fina
i nterview wei ght, WIPFQX6, should be used for analysis of the itens or
guestions fromthe famly or househol d questionnaires, and the final MEC
exam nati on wei ght, WPFEX6, should be used for analysis of the
guestionnaires and measurenents adnministered in the MEC. Furthernore, for a
conbi ned anal ysis of nmeasurenents fromthe MEC exam nations and associ at ed
medi cal history questions fromthe household interview, the final MEC

exam nation wei ght, WPFEX6, should be used. W reconmend usi hg SUDAAN
(Shah, 1995) to estimte statistics of interest and the associ ated vari ance.
However, one can also use other published nethods for variance estinmation.
Application of SUDAAN and alternative nethods, such as the average design
ef fect approach, bal ance repeated replication (BRR) nmethods, or jackknife
nmet hods for variance estimation, are discussed in Wighting and Esti mati on
Met hodol ogy (U.S. DHHS, 1996).

Appropriate Uses of the NHANES |11 Sanple Wi ghts

Fi nal interview weight, WPFQX6
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Fi
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nal
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nal
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Use only in conjunction with the sanple interviewed at hone and
with itens collected during the household interview

exam nation (MEC only) weight, WPFEX6
Use only in conjunction with the MEC exam ned sanple and with
i nterview and exam nation items collected at the MEC

MEC+home exam nation wei ght, WIPFHX6
Use only in conjunction with the MEC+hone- exan ned sanpl e and
with itens collected at both the MEC and hone.

al l ergy weight, WPFALGS
Use only in conjunction with the allergy subsanple and with itens
collected as part of the allergy conponent of the exam

CNS wei ght, WI'PFCNS6
Use only in conjunction with the CNS subsanple and with itens
collected as part of the CNS conmponent of the exam

nor ni ng exam nati on (MEC only) subsanple weight, WPFSD6
Use only in conjunction with the MEC exam ned persons assignhed to
the norning subsanple and only with itens collected in the MEC
exam

af t ernoon/ eveni ng exam nati on (MEC only) subsanpl e wei ght, WIPFMD6
Use only in conjunction with the MEC exanm ned persons assigned to
the afternoon/eveni ng subsanple and only with items collected in
t he MEC exam

nor ni ng exam nati on (MEC+hone) subsanpl e wei ght, WPFHSD6
Use only in conjunction with the MEC and hone-exan ned persons
assigned to the norning subsanple and with itenms collected during
the MEC and hone exam nati ons.

af t ernoon/ eveni ng exam nati on (MEC+hone) wei ght, WIPFHVDG
Use only in conjunction with the MEC and hone-exani ned persons

assigned to the afternoon/eveni ng subsanple and with itens
coll ected during the MEC and home exam nati ons.



DATA PREPARATI ON AND PROCESSI NG PROCEDURES

Aut omat ed data col |l ection procedures for the survey were introduced in
NHANES [11. In the nobile exam nation centers, data for the interview and
exam nation conponents were recorded directly onto a conputerized data
collection form Wth the exception of a few i ndependently autonated
systenms, the systemwas centrally integrated. This operation allowed for
ongoi ng nmonitoring of much of the data. Before the introduction of the
conmput er - assi sted personal interview (CAPl), the household questionnaire
data were reviewed manually by field editors and interviewers. CAP
(1992-1994 only) questionnaires featured built-in edits to prevent entering
i nconsi stenci es and out-of-range responses. The multi-level data
collection and quality control systens are discussed in detail in the Plan
and Operation of the Third National Health and Nutrition Exam nation Survey,
1988-1994 (NCHS, 1994; U.S. DHHS, 1996). All interview, |aboratory, and
exam nation data were sent to NCHS for final processing.

Gui del i nes were devel oped that provided standards for nam ng vari abl es,
filling mssing values and codi ng conventional responses, handling m ssing
records, and standardi zing two-part quantity/unit questionnaire vari abl es.
NCHS staff, assisted by contract staff, devel oped data editing

speci fications that checked data sets for valid codes, ranges, and skip
pattern consi stenci es and exam ned the consi stency of val ues between
interrelated variables. Coments, collected in both interviews and

exam nation conponents, were reviewed and recoded when possible. Responses
to "Other" and "Specify" were recoded either to existing code categories or
to new categories. The documentation for each data set includes notes for
t hose vari abl es that have been recoded and standardi zed and for those
variables that differ significantly from what appears in the original data
collection instrument. Wile the data have undergone many quality contro
and editing procedures, there still may be val ues that appear extrene or
illogical. Values that varied considerably fromwhat was expected were
exam ned by anal ysts who checked for comrents or other responses that m ght
help to clarify unusual values. Generally, values were retained unless they
could not possibly be true, in which case they were changed to "Bl ank but
applicable.” Therefore, the user nust review each data set for extreme or

i nconsi stent val ues and determ ne the status of each value for analysis.

Several editing conventions were used in the creation of final analytic
data sets:

1. St andardi zed vari abl es were created to replace all two-part
quantity/unit questions using standard conversion factors.
St andar di zed vari abl es have the sanme nane as the variable of the
two-part question with an "S" suffix. For instance, MAPF18S (Mont hs
received WC benefits) in the MEC Adult Questionnaire was created from
the two-part response option to question F18, "How |long did you receive
benefits fromthe WC progranf,” using the conversion factor 12 nonths
per year.

2. Recoded vari abl es were created by conbining responses fromtwo or nore
li ke variables, or by collapsing responses to create a sunmary
variable for the purpose of confidentiality. Recoded variables have the
original variable nane with an R suffix. For exanple, place of birth



vari able (HFA6X) in the Famly Questionnaire was collapsed to a three
| evel response category (U.S., Mexico, Qther) and renanmed HFA6XR
Generally, only the recoded variable has been included in the data file.

3. Fill values, a series of one or nore digits, were used to represent
certain specific conditions or responses. Belowis a list of the fil
val ues that were enployed. Some of the fill values pertain only to
questionnaire data, although 8-fill and blank-fill values are found in
all data sets. Oher fill values, not included in this list, are used

to represent conponent-specific conditions.

6-fills = Varies/varied. (Questionnaires only)

7-fills = Fewer than the snmall est nunber that could be reported within
the question structure (e.g., fewer than one cigarette per day).

(Questionnaires only)

8-fills = Blank but applicabl e/cannot be determ ned. This nmeans that
a respondent was eligible to receive the question, test, or conponent

but did not because of refusal, lack of time, |ack of staff, |oss of
data, broken vial, |language barrier, unreliability, or other simlar
reasons.

9-fills = Don't know. This fill was used only when a respondent did
not know the response to a question and said, "I don't know."

(Questionnaires only)

Blank fills = Inapplicable. If a respondent was not eligible for a
questionnaire, test, or conponent because of age, gender, or specific
reason, the variable was blank-filled. |In the questionnaire, if a

respondent was not asked a question because of a skip-pattern,

vari abl es corresponding to the question were blank-filled. For

exani nation or |aboratory conponents, if a person was excluded by a
defined protocol (e.g., screening exclusion questions) and these
criteria are included in the data set, then the correspondi ng

vari abl es were blank-filled for that person. For hone exani nees,

vari abl es for exam nation conponents and bl ood tests not perforned as
part of the home exam nation protocol were blank-filled.

4. For vari abl es describing discrete data, codes of zero (0) were used to
mean "none," "never," or the equivalent. Value |abels for which "0"
is used include: "has not had," "never regularly," "still taking," or
"never stopped using." Unless otherw se | abel ed, for variabl es
cont ai ni ng conti nuous data, "zero" neans "zero.

5. Where there are logical skip patterns in the flow of the questionnaire
or exam nation conmponent, the skip was indicated by placing the
vari abl e | abel of the skip destination in parentheses as part of the
val ue | abel of the response generating the skip. For exanple, in the
Physi cal Function Eval uation, the variable PFPWC (in wheelchair) has a
val ue label, "2 No (PFPSCOOT)" that neans that the next itemfor
persons not in a wheelchair would be represented by the vari abl e,
PFPSCOOT.

Vari abl e Nonencl ature



A uni que nane was assigned to every NHANES |11 variable using a standard
convention. By follow ng this nam ng convention, the origin of each
variable is clear, and there is no chance of overlaying simlar variables
across nmultiple conponents. Variables range in length fromthree to eight
characters. The first two variable characters represent the topic (e.g.
anal yte, questionnaire instrunent, exanm nation conponent) and are |isted
bel ow al phabetically by topic. For questionnaires adm nistered in the
househol d, the renmi nder of the variable name following the first two
characters indicates the question section and nunber. For exanple, data
for the response to the Household Adult Questionnaire question Bl are
contained in the variable HAB1. For nost |aboratory and exam nation
variables, as well as sone other variables, a "P" in the third position
refers to "primary" and the remai nder of the variable name is a brief
description of the item For instance, in the Laboratory Data File,
information on the length of time the person fasted before the first bl ood
draw i s contained in the variable PHPFAST. The variabl e PHPFAST was derived
as follows: characters 1-2 (PH) refer to "phlebotony," character 3 (P)
refers to "primary," characters 4-8 (FAST) refer to an abbreviation for
"fasting."

CODE TOPRPI C

AT Al ani ne am notransferase (from biochenmi stry profile)
AM Al bumin (from bi ochenmi stry profile)

AP Al kal i ne phosphatase (from bi ochenistry profile)
AL Al l ergy skin test

AC Al pha car ot ene

AN Ani socyt osi s

™ Anti m crosomal anti bodies

TA Antithyrogl obulin antibodi es

AA Apol i poprotein (Al)

AB Apol i poprotein (B)

AS Aspartate am notransferase (from biochemi stry profile)
LA Atypi cal |ynmphocyte

AU Audi onretry

BA Band

BO Basophi |

BS Basophilic stippling

BC Beta carotene

BX Beta cryptoxanthin

BL Bl ast

BU Bl ood urea nitrogen (BUN) (from bi ochenmi stry profile)
BM Body neasurenents

BD Bone densitonetry

C1 C-peptide (first venipuncture)

c2 C-peptide (second veni puncture)

CR C-reactive protein

ub Cadm um

CN Central nervous system function eval uation

CL Chloride (from biochem stry profile)

CO Cot i ni ne

CE Creatinine (serum (from bi ochenmistry profile)

UR Creatinine (urine)



TOPI C

Denogr aphi ¢

Dent al exam nati on

Di agnostic interview schedul e

Dietary recall (total nutrient intakes)

Eosi nophi |

Eryt hrocyt e protoporphyrin

Ferritin

Fi bri nogen

Fol ate (RBC)

Fol ate (serun)

Follicle stimulating hormone (FSH)

Fundus phot ogr aphy

Gamma gl utanyl transferase (GGI) (from bi ochemistry profile)
Gal | bl adder ul trasonography

G obulin (from biochemistry profile)

G ucose (first venipuncture)

G ucose (second veni puncture)

G ucose (from bi ochem stry profile)

d ycat ed henogl obi n

Granul ocyte

HCO3 (Bi carbonate) (from bi ochem stry profile)

HDL chol estero

Hel i cobacter pylori antibody

Hemat ocri t

Henogl obi n

Hepatitis
Hepati ti
Hepati ti
Hepati ti

anti body (HAV)

core antibody (anti-HBc)
surface anti body (anti-HBs)
surface antigen (HBsAg)
Hepati ti anti body (HCV)

Hepati ti anti body (HDV)

Her pes 1 anti body

Her pes 2 anti body

Hone exani nation (general)

Honocyst ei ne

Househol d fam |y questionnaire
Househol d adult questionnaire
Househol d questionnaire vari abl es (conposite)
Househol d screener questionnaire
Househol d yout h questionnaire
Hypochrom a

Insulin (first venipuncture)

Insulin (second veni puncture)

| odi ne (urine)

I ron

Iron (from bi ochem stry profile)
Lact at e dehydrogenase (from bi ochemi stry profile)
Lat ex anti body

LDL chol esterol (cal cul ated)

Lead

Li poprotein (a)

Lut ei ni zi ng hor none

nwoononon
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TOPI C

Lut ei n/ zeaxant hi n

Lycopene

Lynphocyt e

Macrocyt e

Mean cel | henogl obi n ( MCH)

Mean cel |l henogl obin concentrati on ( MCHC)
Mean cel |l vol ume (MCV)

Mean pl atel et vol une

MEC adult questionnaire

MEC exam nation (general)

Dietary food frequency (ages 12-16 years)
MEC proxy questionnaire

MEC yout h questionnaire

Met anmyel ocyt e

M crocyte

Monocyt e

Mononucl ear cel

Myel ocyt e

Nor mal i zed cal ci um (derived fromionized cal ci um
Gsmol ality (from biochem stry profile)
Phl ebot omy data collected in MEC (e.g., questions)
Phosphorus (from bi ochenistry profile)
Physi cal function eval uation

Physi ci an's exami nation

Pl at el et

Pl atel et distribution w dth

Poi ki | ocytosi s

Pol ychromat ophilia

Pot assi um (from bi ochem stry profile)
Pronyel ocyte

Red bl ood cell count (RBC)

Red cell distribution width (RDW

Retinyl esters

Rheumat oi d factor anti body

Rubel | a anti body

Sanpl e wei ghts

Sel eni um

Si ckl e cel

Sodi um (from bi ochenmi stry profile)
Spherocyte

Spironetry

Survey design

Target cel

Tet anus

Thyroid Stimulating Hornmone (TSH)

Thyr oxi ne

Total bilirubin (from biochem stry profile)
Total cal cium

Total calcium (from biochem stry profile)
Total chol estero

Total cholesterol (from biochemi stry profile)
Total iron binding capacity (TIBC)

Total protein (from biochem stry profile)
Toxi c granul ation



CODE TOPI C

TO Toxopl asnosi s anti body

PX Transferrin saturation

TG Triglycerides

TR Triglycerides (from biochem stry profile)
TY Tynpanonetry

UA Uic acid (from biochem stry profile)
uB Urinary al bumin

VU Vacuol ated cells

VR Varicella anti body

VA Vitamin A

VB Vitam n B12

VC Vitamin C

VD Vitamin D

VE Vitam n E

WC White blood cell count (WBC)

WV W SC/ WRAT cognitive test
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NHANES |11 SECOND LABORATORY DATA FILE

I nt roducti on

This | aboratory data file contains data in addition to that rel eased on the
first laboratory file. This docunmentation presents information that
shoul d be revi ewed before proceeding with data anal ysis.

The docunentation for this |aboratory data file is divided into four main
sections. The first section, "General Information," provides informtion about
the contents of the data file. The second section, "Data File Index," includes
a brief description of all the variables on the data set and shows the standard
nanme of each variable and its position in the data set. The third section,
"I'tem Descriptions, Codes, Counts, and Notes" provides a description for each
conponent, the standard variable name and a brief description of the val ues
that variable can take on, a count of the frequency of occurrence of each

val ue, notes by variable and appendi ces as necessary. "References" are provided
in the fourth section

Bl ood speci nens were coll ected on exan nees aged one year and ol der at the
nobi | e exami nation center (MEC). For those exam nees aged one year and

ol der who did not travel to the MEC, a hone exam nation was conducted. Only

a limted nunmber of tests were performed on specinens collected during the
Home Examination. Appendix 1 lists the |aboratory tests by speci nen type,

age group, sex, and whether the specinmen was collected in the Hone Exam nation.

The anal ysis of NHANES I11] | aboratory data nmust be conducted with the key
survey design and basic denpgraphic variables. Oher released files may be
linked to the Second Laboratory Data File using the unique survey partici pant
(sanpl e person) identifier SEQN

Exam nee Screening

Prior to the phlebotony, a questionnaire was adm nistered to determ ne an
exam nee's eligibility for all phlebotony procedures (including venipuncture
and the oral glucose tolerance test). It included questions to determne if
it was safe to performthe veni puncture, to docunment and determ ne fasting
conpliance and to aid in analyzing the results of the |aboratory tests
performed. Exaninees reporting henophilia or recent cancer chenotherapy
treatment were excluded fromthe veni puncture. For those exam nees, the

| aboratory test results fields for all blood-based | aboratory tests were |eft
bl ank.

Al t hough exami nees aged 12 years and ol der were instructed to fast for

10-16 hours prior to the norning exam nation or for six hours before the

af ternoon or eveni ng exam nation, the instructions were not followed
uniformy. Laboratory test results and the duration of the fast have been

i ncluded on the data file regardl ess of the exam nee's fasting conpliance.
Anal ysts shoul d consi der whether fasting status is crucial before undertaking
anal yses. Exam nees who reported insulin use during the household

interview were not instructed to fast.

Speci men Col | ecti on and Processi ng Procedures



Det ai | ed speci men col l ecti on and processing instructions are discussed in
the Manual for Medical Technicians (U. S. DHHS, 1996). Vials were stored
under appropriate refrigerated (4-8 degrees Centigrade) or frozen (-20
degrees Centigrade) conditions until they were shipped to anal ytica

| aboratories for testing. The analytical nethods used by each of the
participating | aboratories are described in the Laboratory Procedures Used
for NHANES Il (U S. DHHS, 1996). The manual contains quality contro
graphs and statistical sumary information for each |aboratory test at the
end of the |aboratory nethod description

Exam ner Training and Quality Contro

The NHANES |11 | aboratory staff consisted of nedical technol ogists and

phl ebot omi sts. The nedical technol ogi sts held baccal aureates in nedica
technol ogy. Both they and the phlebotonists were certified by the American
Society for Clinical Pathologists or by a simlar organization

Al'l | aboratory staff conpleted conprehensive training in standardized

| aboratory procedures before they began working in the MEC. The MEC

phl ebot om sts conpl eted conprehensive training in pediatric phlebotony
techni ques, including instruction by a pediatric nurse practitioner
Laboratory team performance was nonitored using several techniques. NCHS
and contract consultants used a structured quality assurance eval uation
during unschedul ed visits to evaluate both the quality of the | aboratory work
and the quality-control procedures. Each |aboratory staff person was
observed for equi pnent operation, specinen collection and preparation, and
testing procedures, and constructive feedback was given to each team Forma
retrai ning sessions were conducted annually to ensure that required skil

| evel s were maintai ned.

Laboratory Protocol Changes from 1988 to 1994

Most | aboratory tests were perfornmed for the entire six years of NHANES
I1l. For statistical analyses of these |laboratory test results, the
appropriate six-year sanple weight should be used.

Data Preparati on and Processing

Results fromurine pregnancy tests are included in the NHANES |1l Exam nation
Data File, rather than in the Laboratory Data File.

For | aboratory tests with a |lower detection linmt, results below the | ower
detection limt were replaced with a value equal to the detection limt

di vided by the square root of two. This value was created to help the user
di stingui sh a nondetectable [ aboratory test result froma nmeasured

| aboratory test result. Appendix 2 docunents the detection limt for each
| aboratory test.



The SI unit (le Systenme International d Unites) is an outgrowth of the
metric systemthat has been used throughout nost of the world. |In addition
to providing a uniforminternational system of units of neasurenent, a
uniformstyle is prescribed. Laboratory test results not originally reported
in Sl units were converted to SI units if applicable. Conversion factors,
the format of the NHANES and SI results, and NHANES and Sl units of neasure
are in Appendix 3. In converting NHANES II|l data to SI units, the goal was
to preserve the level of detail reported by the | aboratories in the origina
| aboratory test result. Therefore, the nunber of significant digits in the
| aboratory test results data may be different fromthat in published

ref erences.



NHANES 11 Second Laboratory Data File |Index

Serum Dat a
Vari abl e
Description Name Positions
GENERAL | NFORMATI ON
Sampl e person identification nunmber ......... SEQN 1-5
Session for MEC exam nation ................. MXRSESSR 6
Date of repl. MEC examtine in: month ....... MXRTI MO 7-8
Nunber of days between exanms ................ MXPRDAYS 9-10
SECOND EXAM DATA
SERUM MEASURES
Serum cotinine (ng/nm.) RP ................... COR 11-15
Serum honocysteine: SI (unol/L) RP .......... HORSI 16-19
Serumvitamn D (ng/nL) - RP ................ VDR 20-23
Serumvitamn D SI (nnol/L) - RP ........... VDRSI 24-28
Serum TSH (uW L), replicate ................ THR 29-34
Serum TSH:  SI (mJ/L), replicate ............ THRSI 35-40
Serum anti m crosomal antibody (U nL) RP ..... TMR 41- 44

Serum ATA (U/mL), replicate ................. TAR 45-48



NHANES |11 Second Laboratory Data File
Serum Dat a

DATASET=LAB2SE
N=2596 DOCUMENTATI ON DATE=06/ 22/ 99

Posi ti ons Item description
SAS name Count s and code Not es
1-5 Sanpl e person identification nunber
SEQN 2596 00009- 53616
6 Exam nati on session for MEC
MXRSESSR exam nees - replicates
1417 1 Mor ni ng
686 2 Aft ernoon
493 3 Eveni ng
7-8 Mont h of second exam
MXRTI MO 148 01
116 02
169 03
160 04
183 05
117 06
118 07
200 08
130 09
152 10
146 11
88 12
869 Bl ank
9-10 Nurmber of days between exans
MXPRDAYS 1 00 None/ never

1726 01-52
869 Bl ank



NHANES |11 Second Laboratory Data File

Serum Dat a

SECOND EXAM DATA

Posi ti ons
SAS nane

Count s

Item description

and code

16-19
HORSI

20-23
VDR

24-28
VDRSI

29-34
THR

35-40
THRSI

180
1362
75
979

976
1620

1421
1174

1421
1174

1359
1230

1359
1230

Serum cotinine (ng/nm) RP

0. 035 Bel ow | evel of detection
00. 05- 01590

88888 Bl ank but applicable

Bl ank

Serum honocysteine: SI (unol/L) RP
03. 1-0125
Bl ank

Serumvitamn D (ng/n) - RP
03.5 Below detection lint
05.6-80.2

Bl ank

Serumvitanmin D: SI (nnol/L) - RP
008.7 Bel ow detection lint

00014- 200. 2

Bl ank

Serum thyroid stimnulating hornone
(TSH) (uU/ L), replicate

000. 00 Bel ow detection limt

000. 01-205.01

Bl ank

Serum thyroid stinulating hornone
(TSH)y: SI (mJ L), replicate
000. 00 Bel ow detection limt
000. 01- 205. 01

Bl ank

See note

See note

See note

See note



NHANES |11 Second Laboratory Data File
Serum Dat a

SECOND EXAM DATA

Posi ti ons Item description
SAS nane Count s and code Not es
41- 44 Serum anti m crosomal anti body
TMR (UnL), replicate

1211 00.3 Below detection linit
155 00. 5- 0960
1230 Bl ank

45- 48 Serum anti -t hyrogl obulin anti body
TAR (ATA) (U L), replicate
1220 00.7 Below detection limt
146 0001- 3000
1230 Bl ank



NOTES

Bl ank Result Field

NHANES |11

Sone | aboratory tests were performed after the survey was conpl et ed.
Exam nees who did not have a specinmen available for these tests, or
were not in the age range eligible for the test have a blank in the
result field.

Laboratory tests that were perfornmed during the survey have a bl ank
in the result field if the exam nee was not eligible for the test
(for exanple, not in the age range to be tested). |If there was

i nsufficient specinmen for the test but the exam nee was eligible,
the result field is coded as bl ank but applicable.

Ref erence Manual s

For analytical methods see U S. Departnment of Health and Human
Services (DHHS). National Center for Health Statistics. NHANES ||
reference manual s and reports (CD-ROVM). Hyattsville, MD. Centers
for Disease Control and Prevention, 1996. Available from Nationa
Technical Information Service (NTIS), Springfield, VA  Acrobat .PDF
format; includes access software: Adobe Systens, |Inc. Acrobat Reader
2. 1.

Laboratory Tests

COR:

HORSI

HPR:

Cotinine results from 1988-1994 are included in this field.
The first laboratory file contained results from 1988-1991. This
test was perfornmed on exam nees aged 4 years and above.

NOTE: Users are advised to use this field for analysis rather than
data fromthe first rel ease because additional phase 1 data
(1988-1991) data and the phase 2 data(1991-1994) have been added.

For the analytical nethod, see the NHANES II| reference nanuals (see
above) .

Serum honocysteine testing was performed on exam nees aged 12 years
and older in phase Il only (1991-1994).

For the anal ytical nethod see the NHANES II| reference manual s (see
above).

Hel i cobacter pylori antibody was nmeasured in 1993 on 6-19 year old
exam nees from phase 1 (1988-1991) of the survey using an enzyme-

i nked i mmunoassay (ELI SA) (Pylori Staat, Whittaker Bi oproducts,

Wal kersville, MD). Exam nees 20 years and ol der from phase 1 were
tested for H Pylori antibody in 1996 using H Pylori 1gG ELISA
(Wanmpol e Laboratories, Cranbury, NJ). An additional inmunoassay was
al so perfornmed on exam nees age 20 years and above. See HPRCAG for
details on the second | gG assay.



HPRCAG

T4R,

THR,

VDR:

For exami nees 20 years and older, in addition to determning if H
Pylori 1gG was present, anti-cagA 1gG was al so neasured. This

non- conmerci al nmet hod was devel oped and standardi zed by Vanderbuilt
University. The nethod is described in Blaser MJ, Perez-Perez Q,
Kl eant hous H, Cover TL, Peek RM Chyou PH, Stenmmernmann GN, and
Nonmura A. Infection with Helicobacter pylori strains possessing
cagA is associated with an increased risk of devel opi ng

adenocarci noma of the stomach. Cancer Research 55:2111-2115, 1995.

TARSI :
Thyroxi ne testing was perforned on exam nees aged 12 years and above.
The T4 | aboratory nethod in the NHANES 111 reference manuals (see

above) is different fromthe nmethod used for this result. These
results were determ ned using an enzynme-based honbgeneous i mMmunoassay
on the Hitachi 704.

THRSI: Thyroid stimnulating hornmone (TSH)
Testing was perforned on exam nees aged 12 years and above. Results
on specinmens sent to the laboratory after March 1993 were reduced by
17%to reflect the change in standards supplied by the manufacturer
The equation used for the correction was:

Uncorrected value x 0.83 = Corrected val ue.
Data from March 1993 t hrough Oct ober 1994 was adjusted to correspond
with the data tested from Cctober 1988 through February 1993 to all ow
the entire data set to be used based on the sanme net hod.
For the anal ytical nethod see the NHANES Il reference manual s (see
above).
Vitamin D testing was performed on sera from exani nees

aged 12 years and ol der

For the anal ytical nmethod see the NHANES |1l reference manuals (see
above).



Appendi x 1. Blood and Urine Assessnments by Speci men Type and Age G oup

Sone of the blood and urine assessnents have footnotes. These footnotes appear
at the end of the appendi x.

AGE GROUP
1-3 years 4-5 years 6-11 years
Whol e bl ood
CBC (1)(5) CBC (1) (9) CBC (1) (9)
Differential smear Differential Differentia
snear snear
Lead (5) Lead (5) Lead (5)
Pr ot opor phyri n (5) Pr ot opor phyrin (5) Protoporphyrin (5)
RBC fol ate RBC fol ate
d ycat ed d ycat ed
henogl obi n (5) henogl obi n (5)
Serum
Iron (5) Iron (5) Iron (5)
TI BC (5) TI BC (5) TI BC (5)
Ferritin (5) Ferritin (5) Ferritin (5)
Fol ate (5) Fol ate (5)
Apol i poprotein Apol i poprotein
Al (4)(5) Al (4)(5)
Apol i poprotein Apol i poprotein
B(4) (5) B(4) (5)
Chol esterol (5) Chol esterol (5)
HDL/ LDL (5) HDL/ LDL (5)
Triglycerides (5) Triglycerides (5)
Lp(a) (2) (5) Lp(a) (2) (5)
Cotini ne (4) Cotini ne (4)
Greactive C-reactive
protein (5) protein (5)
Vitamin A (5) Vitamin A (5)
Car ot enes (5) Car ot enes (5)
Retinyl esters (5) Retinyl esters (5)
Vitamin E (5) Vitanmin E (5)

Vitanmin B12 (2) Vitanmin B12 (2)

Hel i cobacter pylori (4)
Tet anus Tet anus

Vitamn C

Hepatitis A



Appendi x 1.
(conti nued)

1-3 years

AGE GROUP

4-5 years
Serum (conti nued)

Uri ne

Bl ood and Urine Assessnents by Speci nen Type and Age G oup

6-11 years

Hepatitis B/delta
Hepatitis C
Hepatitis E
Rubel I a (5)
Varicella (5)

Cadni um
Creatinine
Al bum n

| odi ne



Appendi x 1. Blood and Urine Assessnents by Speci men Type and Age G oup

(conti nued)

12-19 years

CBC (1) (5)
Differential smnear
Lead (5)

Pr ot opor phyrin (5)

d ycat ed henpgl obi n (5)

Iron (5)

TIBC (5)

Ferritin (5)

Fol ate (5)

Apol i poprotein Al(4)(5)
Apol i poprotein B(4)(5)
Chol esterol (5)

HDL/ LDL (5)
Triglycerides (5)
Lp(a) (2)(5)

Cotinine (4)
C-reactive protein (5)

Vitamin A (5)
Carotenes (5)
Retinyl esters (5)
Vitam n E (5)
Vitanmin B12 (2)
Hel i cobacter pylori (4)
Tet anus

Vitamn C
Hepatitis A
Hepatitis B/delta
Hepatitis C
Hepatitis E
Rubel l a (5)
Varicella (5)

AGE GROUP

20 years and ol der

Whol e bl ood

CBC (1) (5)
Differential smnear
Lead (5)

Pr ot opor phyrin (5)
RBC fol ate

d ycat ed henogl obi n (5)

Iron (5)

TIBC (5)

Ferritin (5)

Fol ate (5)

Apol i poprotein Al(4)(5)
Apol i poprotein B(4)(5)
Chol esterol (5)

HDL/ LDL (5)
Triglycerides (5)

Lp(a) (2)(5)

Cotinine (4)

C-reactive protein (5)
Rheumat oi d factor (60+)
Vitanmin A (5)

Carotenes (5)

Retinyl esters (5)
Vitam n E (5)

Vitanmin B12 (2)

Tet anus

Vitamin C
Hepatitis A
Hepatitis B/delta
Hepatitis C
Hepatitis E
Rubel l a (5)
Varicella (5)



Appendi x 1.
(conti nued)

AGE GROUP
12-19 years
Ser um

Di pht heri a

Herpes sinplex | and |

H 'V 1 (ages 18+)(3)(5)
Toxopl asnosi s (5)
Vitanin D (OHD)
Total / normal i zed cal ci um
Sel eni um (5)

Thyr oxi ne (T4)

Thyroi d-stimul ati ng hornone
Anti t hyrogl obulin anti bodi es
Antim crosomal anti bodies

Bi ochemi stry profile (5)
Bi car bonat e

Bl ood urea nitrogen
Total bilirubin

Al kal i ne phosphat ase
Chol esterol

AST

ALT

LDH

GGT

Total protein

Al bum n

Creati ni ne

G ucose

Cal ci um

Chl ori de

Uic acid
Phosphor us

Sodi um

Pot assi um
Triglycerides

G obulin

I ron

Csnol ality

Bl ood and Urine Assessnents by Speci nen Type and Age G oup

20 years and ol der

Di pt heria

Herpes sinplex | and |
H VI (ages 18+)(3)(5)
Toxopl asnosi s (5)
Vitanin D (OHD)
Total / normal i zed cal ci um
Sel eni um (5)
Thyr oxi ne (T4)
Thyroi d-stimul ati ng hor none
Anti t hyrogl obul in anti bodi es
Antim crosomal anti bodies
FSH LH (fenal es aged 35-60
I nsulin (6)

G peptide (6)

Bi ochemi stry profile (5)
Bi car bonat e

Bl ood urea nitrogen
Total bilirubin

Al kal i ne phosphat ase
Chol est er ol

AST

ALT

LDH

GGT

Total protein

Al bumi n

Creati ni ne

G ucose

Cal ci um

Chl ori de

Uic acid

Phosphor us

Sodi um

Pot assi um

Triglycerides

G obulin

I ron

Csnol ality



Appendi x 1. Blood and Urine Assessnents by Speci men Type and Age G oup
(conti nued)

AGE GROUP

12-19 years 20 years and ol der

Pl asma

G ucose (exam nees aged 20-39
years and 75 years and ol der)
OGIT (exam nees aged 40-74
years)

Fi bri nogen (exam nees aged 40
years and ol der) (5)

Urine
Cadmi um Cadmi um
Creati ni ne Creati ni ne
Al bum n Al bum n
| odi ne | odi ne
Urine drug (ages 18 Urine drug (exam nees aged 18
years and over) (2)(3) years and over)(2)(3)
Cocai ne Cocai ne
Opi ates Opi ates
Phencycl i di ne Phencycl i di ne
Amphet ami nes Amphet ami nes
Mari j uana Mari j uana
Pregnancy test (females aged
20-59 years)
VWite Cells
St or age/ banki ng (5) St or age/ banki ng (5)

(1) Includes hematocrit, henoglobin, red, white and platelet cell counts,
mean cell volune, nean cell henopgl obin, nean cell henpgl obin concentration
red cell distribution width, platelet distribution width, nean platel et

vol ume, and 3-cell differentia

(2) Phase 2 only

(3) Anonynous

(4) Phase 1 only

(5) Hone exanination al so

(6) In phase 2, also from second veni puncture for exam nees aged 40-74 years



Appendi x 2.

Sonme of the |laboratory test detection linmts have footnotes.

appear at the end of the appendi x.

Test

Al bumi n (urine)
Al pha carotene
Anti m crosomal anti body (AMA)
Antithyrogl obulin antibody (ATA)
Beta carotene
Beta cryptoxanthin
C- peptide
C-reactive protein
Cadmi um (uri ne)
Cot i ni ne
Creatinine (urine)
Eryt hrocyte protoporphyrin
Ferritin
Fol ate (serum
Follicle stimulating hormone (FSH)
G ucose
G ycat ed henpgl obi n
Hel i cobacter pylori
Hemat ol ogy paraneters
Granul ocyt e
Granul ocyte (1)
Hemat ocri t
Henogl obi n
Lynphocyt e
Lynmphocyte (1)
Mean cel |l henogl obin
Mean cel |l henpgl obin
concentration
Monocyt e
Monocyt e (1)
Pl atel et count (1)
Platel et distribution width
Red bl ood cell count (RBC) (1)
Red bl ood cell distribution width
VWhite blood cell count (WBC) (1)
Hepatitis profile
Her pes
Hi gh density |ipoprotein (HDL)
Honocyst ei ne
Hurman i nmunodefi ci ency virus (H'V)
[ nsulin
| odi ne (urine)
I ron
Lead
Li poprotein(a)
Lut ei n/ zeaxant hi n

Laboratory Test Detection Limts

Detection limt

o

.5 ug/ nmL

ug/ dL

.5 UnL

.0 Un

.67 ug/dL
ug/ dL

.03 pnol / nL
.3 ng/dL

.01 ng/nL
.05 ng/nL
ng/ dL

.5 ug/dL RBC
ng/ mL

.2 ng/nL

.15 1TUL

ng/ dL

%
alitative tests

%
nunber
%

g/ dL
%
nunber

Pg

[cNeoNeolloNeloeNe] QOI\)OOU\JI\JHOOOOOOI—‘OO

g/ dL
%
nunber
%

%

[cNeololoNoNeNeNe)

Qualitative tests
Qualitative tests
10 ng/dL

0 unol /L
Qualitative tests
.5 ul nm

.2 ug/dL

.0 ug/dL

ug/ dL

ng/ dL

.43 ug/dL

OO FrWON

These f oot notes



Appendi x 2.

Laboratory Test Detection Limts (continued)

Test Detection |imt
Lut ei ni zi ng hornone (LH) 0.15 11U/ L
Lycopene 0. 63 ug/dL
Nor mal i zed cal ci um 0.5 mml /L

RBC fol ate 4.4 ngl/ L
Retinyl esters 0 ug/dL

Rheumat oi d factor

Qualitative tests

Rubel | a 01U

Sel eni um 8 ng/nL
Tet anus 0 UnL
Thyroid stinmulating hornmone (TSH) 0.01 mJ nL
Thyr oxi ne (T4) 1.0 ug/dL
Total iron binding capacity (TIBC) 9 ug/dL
Total chol esterol 10 ng/dL
Total cal cium 1.5 mol /L
Toxopl asnosi s 01U
Triglycerides 10 ng/dL
Varicella 0

Vitam n B12 20 pg/ nL
Vitamn E 20 ug/dL
Vitanmin C 0 ng/dL
Vitamin A 0.5 ug/dL
Vitamn D 5.0 ng/ nmL

(1) Units for white blood cell count, red blood cell count, platelet
count, |ynphocyte nunber, granul ocyte number, and nononucl ear nunber are
referenced in the Manual for Medical Technicians p. 5-1 (U.S. DHHS, 1996).

Not e: Lower detection limts for analytes included in the genera
"bi ochenmistry profile" are found in the Laboratory Procedures Used for
NHANES 11 (U.S. DHHS, 1996).



Appendix 3. NHANES |l SI Table

Sonme of the laboratory test in the SI table footnotes. These footnotes appear
at the end of the appendi x.

NHANES NHANES Conver si on Sl Sl

Test (1) Uni t For mat Fact or Unit Format
Al ani ne

am notransferase(2) N A N A N A UL XXX
Al bumin (serum) (2) g/dL X X 10 g/ L XX
Al bum n (urine) ug/ mL XXXXX. XX N A N A N A
Al kal i ne

phosphat ase (2) N A N A N A UL XXX
Al pha car ot ene ug/ dL XXX 0.01863 umol /L X XX
Anti m crosonal

anti body N A N A N A N A N A
Anti t hyrogl obulin

anti body N A N A N A N A N A
Apol i poprotein Al ng/ dL XXX 0.01 g/ L X. XX
Apol i poprotein B mg/ dL XXX 0.01 g/ L X. XX
Aspartate am no-

transferase (2) N A N A N A UL XXX
Bet a carot ene ug/ dL XXX 0.01863 umol /L XX XX
Beta cryptoxanthin ug/ dL XXX 0.01809 umol /L X XX
Bi car bonate (2) N A N A N A mmol /L XX
Bilirubin (total)(2) ng/dL XX. X 17.1 umol /L XXX, XX
Bl ood urea

ni trogen (2) ng/ dL XXX 0. 357 mmol /L XX XX
C- pepti de prmol / mL XX, XXX 1 nmol /L XX, XXX
C-reactive protein N A N A N A N A N A
Cadmi um (uri ne) ng/ m. XX, XX 8. 897 nmol /L XXX. XX
Calcium (total) N A N A N A nmmol /L X XX
Cal cium (normalized) NA N A N A mmol /L X XX
Cal cium (2) ng/ dL XX, X 0. 25 mml /L X XXX
Chloride (2) N A N A N A mmol /L XXX X
Chol est erol ng/ dL XXX 0. 02586 mmol /L XX XX
Chol esterol (HDL) ng/ dL XXX 0. 02586 mmol /L X XX
Chol esterol (LDL) mg/ dL XXX 0. 02586 mmol /L X XX
Chol esterol (2) ng/ dL XXX 0. 02586 mmol /L XX, XXX
Coti ni ne ng/ mL XXXX. XXX N A N A N A
Creatinine (2) ng/ dL XX. X 88. 4 umol /L XXXX. X
Creatinine (urine) ng/ dL XXX. X 0. 0884 mmol /L XX X
Di pht heri a N A N A N A N A N A
Ferritin ng/ mL XXXX 1 ug/ L XXXX
Fi bri nogen nmg/ dL XXX 0.01 g/ L X. XX
Fol at e ng/ mL XXX. X 2.266 nmol /L XXX. X
Fol at e (RBC) ng/ mL XXXX 2.266 nmol /L XXXX. X
Follicle-stimulating

hor mone N A N A N A | UL XXX. X
GGT (2) N A N A N A UL XXXX



Appendix 3. NHANES |l SI Table

NHANES NHANES Conver si on Sl Sl

Test (1) Uni t For mat Fact or Uni t For mat
G obulin (2) g/ dL X. X 10 g/ L XX
G ucose (2) ng/ dL XXX 0. 05551 mml /L XX, XX
G ucose (plasmm) ng/ dL XXX, X 0. 05551 mmol /L XX, XXX
d ycat ed

henmpgl obi n % XX. X N A N A N A
Hel i cobacter pylori NA N A N A N A N A
Hermat ocri t % XX, XX 0.01 L/L=1 0. XXX
Henogl obi n g/ dL XX, XX 10 g/ L XXX, X
Hepatitis A virus N A N A N A N A N A
Hepatitis B core

anti body (anti-HBc) N A N A N A N A N A
Hepatitis B surface

antigen (HbsAQ) N A N A N A N A N A
Hepatitis C virus N A N A N A N A N A
Hepatitis D virus N A N A N A N A N A
Hepatitis B surface

anti body (anti-HBs) N A N A N A N A N A
Herpes | & I N A N A N A N A N A
Honocyst ei ne N A N A N A umol /L XX X
Human i mmuno-

deficiency virus N A N A N A N A N A
Insulin ulf mL XXX, XX 6.0 prmol /L XXX, XX
| odi ne (urine) ug/ dL XXX. X N A N A N A
I ron ug/ dL XXX 0.1791 umol /L XX XX
lron (2) ug/ dL XXX 0.1791 unol /L XX X
LDH (2) N A N A N A UL XXX
Lat ex anti body U/ mL XXXX. XX N A N A N A
Lead ug/dL XX X 0. 04826 umol /L X XXX
Li poprotein(a) ng/ dL XXX 0.01 g/ L X. XX
Lut ei n/ zeaxant hi n ug/ dL XXX 0.01758 umol /L X XX
Lut ei ni zi ng hornone N A N A N A UL XX. X
Lycopene ug/ dL XXX 0.01863 umol /L X XX
Mean cel |

henogl obi n N A N A N A pPg XX. XX
Mean cel |

vol ume N A N A N A fL XXX. XX
Mean cel |

henogl obi n

concentration g/ dL XX, XX 10 g/ L XXX. X
Mean pl atel et

vol une N A N A N A fL XX, XX

Met hyl mal oni ¢ aci d ug/dL NA 0. 085 umol /L N A



Appendix 3. NHANES |I1 SI Table (continued)

NHANES NHANES Conversion Sl Sl

Test (1) Uni t For mat Fact or Uni t For mat
Gsmol ality (2) N A N A N A nmmol / kg XXX
Phosphorus (2) nmg/ dL XX X 0. 3229 nmol / L X, XXX
Pl atel et count (3) N A XXX. X 1 N A XXX. X
Pot assi um (2) N A N A N A nmol / L X. XX
Protein (total)(2) g/ dL XX X 10 g/ L XXX

Pr ot opor phyrin ug/ dL XXXX 0.0178 unmol / L XX, XX
Red bl ood cel

distribution width % XX, XX 0.01 fraction X XXXX
Red bl ood cel

count (3) N A X. XX 1 N A X. XX
Retinyl esters ug/ dL XXX 0.03491 wumol /L X. XX
Rheurat oi d fact or N A N A N A N A N A
Rubel | a N A N A N A N A N A
Sel eni um ng/ mL XXX 0. 0127 nnol / L X. XX
Sodi um (2) N A N A N A nmol / L XXX. X
Tet anus U/ mL N A N A N A N A
Thyroid stinulating

hor mone ulf mL XXX, XX 1 mJ/ L XXX. XX
Thyr oxi ne ug/dL XX X 12. 87 nmol / L XXX, X
Total iron binding

capacity ug/ dL XXX 0.1791 urmol / L XXX, XX
Toxopl asnosi s N A N A N A N A N A
Triglycerides ng/ dL  XXXX 0.01129 mmol /L XX XX
Triglycerides (2) nmg/ dL  XXXX 0.01129 nmol /L XX XXX
Uic acid (2) mg/ dL XX X 59. 48 unol / L XXX. X
Varicella N A N A N A N A N A
Vitamin A ug/ dL XXX 0.03491 wumol /L X. XX
Vitam n B12 pg/ mL  XXXXX 0.7378 prol / L XXXXX. XX
Vitanin C nmg/ dL X XX 56.78 nol / L XXX, XX
Vitamn D ng/ m. XXX X 2. 496 nmol / L XXX. X
Vitamin E ug/ dL  XXXX 0.02322 umol /L XXX, XX
VWi te bl ood cel

count (3) N A XX XX 1 N A XX, XX

(1) Results are based on a serum sanpl e unl ess otherw se not ed.

(2) Biochem stry profile

(3) Units for white blood cell count, red blood cell count, platelet
count, |ynphocyte nunber, granulocyte nunmber, and nononucl ear nunber are
referenced in the Manual for Medical Technicians p. 5-1 (U S. DHHS, 1996).



Appendi x 4. Laboratories and Di agnostic Centers

Conponent Laboratory or Diagnostic Center
Cot i ni ne Nati onal Center for Environmental Health,
Vitanmin D CDC
Atlanta, GA
Honocyst ei ne Tufts University School of Medicine,
Bost on, MA
Thyr oxi ne Wit e Sands Research Center
Thyroid stinmulating hornone Al anogor do, NM
Anti m crosomal anti body Endocrine Services Laboratory,
Anti -thyrogl obulin anti body Uni versity of Southern California

Los Angeles, CA

Hel i cobacter pylori Vanderbilt University,
Nashville, TN
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