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Objectives
The NHANES I Epidemiologic

Followup Study (NHEFS) is a
longitudinal study that uses as its
baseline those adult persons 25–74
years of age who were examined in the
first National Health and Nutrition
Examination Survey (NHANES I).
NHEFS was designed to investigate the
association between factors measured
at baseline and the development of
specific health conditions. The three
major objectives of NHEFS are to study
morbidity and mortality associated with
suspected risk factors, changes over
time in participants’ characteristics, and
the natural history of chronic disease
and functional impairments.

Methods
Tracing and data collection in the

1992 Followup were undertaken for the
11,195 subjects who were not known to
be deceased in the previous surveys.
No additional information was collected
in the 1992 NHEFS for the 3,212
subjects who were known to be
deceased before the 1992 NHEFS data
collection period.

Results
By the end of the 1992 NHEFS

survey period, 90.0 percent of the
11,195 subjects in the 1992 Followup
cohort had been successfully traced.
Interviews were conducted for 9,281
subjects. An interview was conducted
for 8,151 of the 8,687 surviving
subjects; 551 interviews were
administered to a proxy respondent
because the subject was incapacitated.
A proxy interview was conducted for
1,130 of the 1,392 decedents identified
in the 1992 NHEFS.

In addition, 10,535 facility stay
records were collected for 4,162
subjects reporting overnight facility
stays. Death certificates were obtained
for 1,374 of the 1,392 subjects who
were identified as deceased since last
contact. Approximately 32 percent of
the NHEFS cohort is known to be
deceased with a death certificate
available for 98 percent of the 4,604
NHEFS decedents.

Keywords: NHEFS c longitudinal c
design c methods
Background
The NHANES I Epidemiologic

Followup Study (NHEFS) is a
longitudinal study that uses as its
baseline those adult persons 25–74 ye
of age who were examined in the first
National Health and Nutrition
Examination Survey (NHANES I) (1–3)
As shown infigure 1, NHEFS comprises
a series of followup surveys, four of
which have been conducted to date. T
first wave of data collection, the
1982–84 NHEFS, included all persons
who were 25–74 years of age at their
NHANES I examination (n = 14,407).
The second data collection wave, the
1986 NHEFS, was conducted for the
members of the cohort who were 55–7
years of age at their baseline
examination and not known to be
deceased at the time of the 1982–84
s

NHEFS (n = 3,980). The third wave, the
1987 NHEFS, was conducted for the
entire nondeceased NHEFS cohort (n =
11,750). This series report focuses on
the tracing and data collection of the
fourth wave, the 1992 Followup. During
this fourth data collection wave,
attempts were made to recontact the
entire nondeceased NHEFS cohort (n =
11,195).

In NHANES I data were collected
from a national probability sample of
the U.S. civilian noninstitutionalized
population 1–74 years of age (1–3). The
survey, which included a standardized
medical examination and questionnaires
that covered various health-related
topics, took place from 1971 through
1974 and was augmented by an
additional national sample in 1974–75.
NHANES I included 20,729 adult
Page 1
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Figure 1. Followups of the NHANES I Epidemiologic Followup Study cohort: 14,407 subjects 25–74 years of age at NHANES I
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persons 25–74 years of age, of whom
14,407 (70 percent) completed a medi
examination.

Although NHANES I provided a
wealth of information on the prevalenc
of health conditions and risk factors, th
cross-sectional nature of the original
survey limits its usefulness for studying
the effects of clinical, environmental,
and behavioral factors and in tracing th
natural history of disease. Therefore,
NHEFS was designed to investigate th
association between factors measured
baseline and the development of spec
health conditions. Specifically, the thre
major objectives of NHEFS are to stud
the following:

+ Morbidity and mortality associated
with suspected risk factors

+ Changes over time in participants’
characteristics, such as blood
pressure and weight

+ The natural history of chronic
disease and functional impairments

Although information in NHANES I
was gathered from physical examina-
tions, laboratory tests, and interviews,
NHEFS is primarily a series of
interview surveys that rely on
self-reporting of medical conditions.
Attempts were made, however, to
supplement the followup interview
l

t

information in NHEFS with health care
facility medical records and death
certificates.

NHEFS originated as a joint project
between the National Center for Health
Statistics (NCHS) and the National
Institute on Aging (NIA). It has been
funded primarily by the NIA, with
additional financial support from the
following components of the National
Institutes of Health and other Public
Health Service agencies:

+ The National Center for Chronic
Disease Prevention and Health
Promotion

+ The National Cancer Institute
+ The National Institute of Child

Health and Human Development
+ The National Heart, Lung, and

Blood Institute
+ The National Institute on Alcohol

Abuse and Alcoholism
+ The National Institute of Mental

Health
+ The National Institute of Diabetes

and Digestive and Kidney Diseases
+ The National Institute of Arthritis

and Musculoskeletal and Skin
Diseases

+ The National Institute of Allergy and
Infectious Diseases
+ The National Institute of
Neurological and Communicative
Disorders and Stroke

All of these agencies were involved
in developing topics important to their
specialty areas and designing procedur
to collect data that would address these
issues.

The NHEFS cohort, as shown in
figure 2, includes the 3,212 subjects wh
were deceased at the time of the
1982–84, 1986, or 1987 NHEFS and th
11,195 subjects who were not known to
be deceased. Tracing and data collectio
in the 1992 Followup were undertaken
only for the 11,195 subjects in the latte
group, regardless of their prior tracing
or interview status. Hereinafter, they
will be referred to as the ‘‘1992
Followup cohort.’’ The remaining 3,212
subjects who were deceased at the tim
of the 1982–84, 1986, or 1987 NHEFS
were excluded from additional data
collection in 1992 and, thus, were not
included as part of the 1992 Followup
cohort. For analytic purposes, though,
information collected for this group is
used with the information collected
previously on subjects who were part o
the 1992 Followup cohort.

Tracing of subjects in the 1992
Followup began in July 1991. As of
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Figure 2. Summary of data collection in the NHANES I Epidemiologic Followup Study, 1992
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July 19, 1993, the end of the 1992
NHEFS survey period, 10,079
(90.0 percent) of the 11,195 members o
the 1992 Followup cohort had been
successfully traced. Interviews were
conducted for 9,281 subjects
(92.1 percent of those successfully
traced). In addition, 10,535 facility stay
records were collected for 4,162 subjec
using information obtained from the
interview, death certificate, or some
other source. Death certificates were
obtained for 1,374 (98.7 percent) of the
1,392 subjects who were known to hav
died since the last contact.

To use the 1992 Followup study
data most effectively, it is necessary to
understand the study design and
procedures of NHANES I and the three
previous Followups of NHEFS. A brief
overview of each of these surveys is
provided. More detailed information on
these surveys is presented in other
publications (1–6).

NHANES I (1971–75)

NHANES I was designed to collect
extensive demographic, medical history
nutritional, clinical, and laboratory data
s

on a probability sample of the civilian
noninstitutionalized population of the
United States (1–3). The survey was a
multistage, stratified probability sample
of clusters of persons 1–74 years of a
It was conducted in 1971–74 and was
extended in 1974–75 by an additional
sample of adult persons, called the
‘‘Augmentation Survey’’ (3). The
NHANES I survey design included
oversampling of certain population
subgroups, including persons living in
poverty areas, women of childbearing
age (25–44 years of age), and elderly
persons (65 years of age and over). A
subsample of 6,913 adult NHANES I
participants 25–74 years of age, called
the ‘‘detailed sample,’’ consisted of a
subsample of subjects examined in
1971–74 and all subjects in the
Augmentation Survey. Persons include
in the detailed sample were examined
greater depth and administered
additional questionnaire items. The
Augmentation Survey did not include
oversampling of any population
subgroups. More information on the
sampling frame and survey instrument
used for the detailed sample may be
found in the plan and operation series
.

reports for the NHANES I survey (1–3)
As a result of these varied design

features of NHANES I, not all of the
members of the NHEFS cohort receive
the same questions or examinations at
baseline. For example, while all 14,407
adults in the NHEFS cohort received th
general medical examination, only thos
11,348 adults who were not in the
Augmentation Survey were administere
nutrition questionnaires at NHANES I.
Similarly, the 6,913 participants
included in the detailed sample may
have been administered supplementary
questionnaires (for example, arthritis,
cardiovascular, or respiratory
questionnaires), depending on their
responses to screening questions.

1982–84 Followup

The 1982–84 Followup was the firs
data collection wave of the NHEFS
series (4). It included 14,407 persons
25–74 years of age when they were
examined in NHANES I (1971–75).
Tracing of subjects began in 1981, and
data collection was conducted from
1982 to 1984. At the close of data
collection in August 1984, 93 percent
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(n = 13,383) of the study population had
been successfully traced. The basic
design of the 1982–84 NHEFS consiste
of the following components:

+ Tracing subjects or their proxies to a
current address

+ Acquiring death certificates for
deceased subjects

+ Performing in-depth interviews with
subjects or with their proxies
including, for surviving subjects,
taking pulse, blood pressure, and
weight measurements

+ Obtaining hospital and nursing home
records, including pathology reports
and electrocardiograms

No attempt was made to recontact
any of the NHANES I examinees until
the inception of the 1982–84 Followup.
Thus, the first step of the Followup was
to trace and locate all subjects in the
NHEFS cohort and determine their vital
status. A subject in the NHEFS cohort
was considered successfully traced if he
or she (or another informant, if the
subject was deceased or was
incapacitated and thus unable to be
contacted) responded correctly to a set
of verification questions establishing the
subject’s identity. All subjects whose
vital status could not be determined
were considered lost to followup. A
subject’s death had to be confirmed by
means of either a death certificate or
proxy interview.

The information collected during
tracing relating to the death of a subjec
was used to request a copy of the deat
certificate from the appropriate State
vital statistics office. Death certificates
were obtained for 1,935 (95.7 percent)
of the 2,022 decedents by the end of th
1982–84 survey period. (An additional
33 death certificates for 1982–84
NHEFS decedents were received after
the closeout of the 1982–84 data
collection period. These death
certificates are included on the Mortality
Data Public Use Tapes for followup
waves subsequent to the 1982–84
NHEFS. For more information, see the
1992 NHEFS Mortality Data Public Use
Tape Documentation.) Efforts continue
to locate all missing death certificates.

An attempt was made to interview
all subjects (or their proxies) identified
during tracing. The 1982–84 NHEFS
interview was designed to gather
information on selected aspects of the
subject’s health history since the time
the NHANES I examination. This
information included a history of the
occurrence or recurrence of selected
medical conditions; an assessment of
behavioral, social, nutritional, and
medical risk factors believed to be
associated with these conditions; and
assessment of various aspects of
functional status. Whenever possible, t
questionnaire was designed to retain
item comparability between NHANES I
and the 1982–84 NHEFS to measure
changes over time. However,
questionnaire items were modified,
added, or deleted when necessary to
take advantage of current improvemen
in questionnaire methodology. Physica
measurements (blood pressure, pulse
rate, and weight) were obtained from
surviving subjects near the end of the
interview.

Interviews with the subject or a
proxy were collected for 84.8 percent
(n = 12,220) of the original NHEFS
cohort or 91.3 percent of those
successfully traced. Interviews were
conducted for 10,523 (92.6 percent) of
the 11,361 surviving subjects, of which
256 were administered to a proxy
respondent because the subject was
incapacitated. Proxy interviews were
obtained for 1,697 (83.9 percent) of the
2,022 deceased subjects.

Information on overnight stays in
hospitals and nursing homes was elicit
during the interview for the period from
1970 to the time of the 1982–84
NHEFS. Interviewers recorded the full
name and address of the health care
facility and the approximate date of the
stay. At the conclusion of the interview
respondents were asked to sign a
medical authorization form that would
be used to request the release of
information from the subject’s medical
records. These authorization forms we
retained on file, and a photocopy was
sent to each health care facility that th
respondent had identified during the
interview.

The health care facility data
collection took place from April 1983
through August 1984. Hospitals and
nursing homes in which stays had bee
reported (through interviews, death
certificates, and other sources) were
contacted and asked to abstract
information from their records for all
stays occurring between January 1 of
the year of the person’s NHANES I
examination up to the date of the
followup interview. The major items
requested were the dates of admission
and discharge, the discharge diagnose
(if requesting from a hospital) or
admitting diagnoses (if requesting from
a nursing home), and information on
any procedures that may have been
performed.

1986 Followup

The 1986 Followup was the second
data collection wave of the NHEFS
series (5). The 1986 NHEFS collected
information on changes in health and
functional status since the study’s last
contact with the older members of the
NHEFS cohort. It was restricted to thos
subjects who were at least 55 years of
age at their NHANES I examination (n
= 5,677). They represent almost
40 percent of the entire NHEFS cohort.
Tracing and data collection in the 1986
Followup were undertaken only for the
3,980 subjects who were not known to
be deceased at the time of the 1982–8
NHEFS. Tracing of subjects began in
1984, and data collection was conducte
from 1985 through 1986. At the close o
data collection in July 1986,
94.6 percent (n = 3,767) of the study
population had been successfully trace

The basic design and data collectio
procedures of the 1986 NHEFS were
very similar to those developed in the
1982–84 study: Subjects (or their
proxies) were traced, subject and proxy
interviews were conducted, and health
care facility abstracts and death
certificates were collected. A major
difference between the 1982–84 and
1986 Followups, however, was the
manner in which the interviews were
conducted. In the 1986 NHEFS, the
interviews were administered primarily
by telephone rather than via in-person
interviews. In addition, because the
questionnaire was not administered in
person, no physical measurements wer
made in the 1986 NHEFS.

The first step of the 1986 Followup
was to trace and locate all subjects in
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the 1986 NHEFS Followup cohort and
determine their vital status. A subject in
the NHEFS cohort was considered
successfully traced if he or she (or
another informant, if the subject was
deceased or was incapacitated and thu
unable to be contacted) responded
correctly to a set of verification
questions establishing the subject’s
identity. All subjects whose vital status
could not be determined were
considered lost to followup. A subject’s
death had to be confirmed by means o
either a death certificate or proxy
interview.

The information collected during
tracing relating to the death of a subjec
was used to request a copy of the dea
certificate from the appropriate State
vital statistics office. Death certificates
were obtained for 616 of the 635
decedents by the end of the 1986 surv
period. Efforts continue to locate all
missing death certificates.

Subject and proxy interviews were
conducted over the telephone using a
computer-assisted telephone
interviewing system. The interview was
designed to gather information on even
that occurred since last contact
regarding the subject’s living
arrangement, occurrence and recurren
of chronic diseases, functional
limitations, hospital and nursing home
experience, and utilization of
community services. To retain item
comparability among NHANES I, the
1982–84 NHEFS, and the 1986 NHEFS
a majority of the questions included on
the 1986 questionnaire were the same
those used in the 1982–84 NHEFS.
Questions on coronary bypass surgery,
pacemaker procedures, and the
utilization of community services were
new to the 1986 NHEFS.

Interviews with the subject or a
proxy were collected for 90.7 percent
(n = 3,608) of the 1986 NHEFS cohort,
or 95.8 percent of those successfully
traced. Interviews were conducted for
3,027 (96.6 percent) of the 3,132
surviving subjects, of which 469 were
administered to a proxy respondent
because the subject was incapacitated
Proxy interviews were obtained for 581
(91.5 percent) of the 635 deceased
subjects.
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Information on overnight stays in
hospitals and nursing homes was elicite
for any of the medical conditions
reported in the interview. If the subject
was interviewed in the 1982–84
NHEFS, the respondent in the 1986
NHEFS was asked to recall any
overnight hospitalizations since 1980 fo
the medical conditions of interest. If the
subject had not been interviewed in the
1982–84 NHEFS, the interviewer asked
the respondent to recall any overnight
stays since 1970. Interviewers recorded
the full name and address of the health
care facility and the approximate date o
the stay. At the conclusion of the
interview, respondents were asked to
sign a medical authorization form that
would be used to request the release o
information from the subject’s medical
records. These authorization forms wer
retained on file, and a photocopy was
sent to each health care facility that the
respondent had identified during the
interview.

All health care facilities in which
overnight stays were reported (through
interviews, death certificates, and other
sources) were contacted by mail
between September 1985 and June 19
and were asked to abstract information
from their records for all stays occurring
since the date of last NHEFS contact.
Facilities were asked to abstract
information on exact dates of admission
discharge, and diagnoses, and to includ
photocopies of selected sections of the
subject’s inpatient record.

1987 Followup

The 1987 Followup was the third
data collection wave of the NHEFS
series (6). The 1987 NHEFS collected
information on changes in health and
functional status since last contact with
NHEFS cohort members. Tracing and
data collection efforts were undertaken
only for the 11,750 subjects who were
not identified as deceased in 1982–84
1986 NHEFS. Tracing began in 1986,
and data collection was conducted from
mid-May 1987 through January 1988.
At the close of data collection,
93.8 percent (n = 11,018) of the study
population had been successfully trace

The basic design and data collectio
procedures of the 1987 NHEFS were
7

r

.

identical to those developed in the 1986
study: Subjects (or their proxies) were
traced, subject and proxy interviews
were conducted, and health care facility
abstracts and death certificates were
collected.

The first step of the 1987 Followup
was to trace and locate all subjects in
the 1987 NHEFS Followup cohort and
determine their vital status. A subject in
the NHEFS cohort was considered
successfully traced if he or she (or
another informant, if the subject was
deceased or was incapacitated and thus
unable to be contacted) responded
correctly to a set of verification
questions establishing the subject’s
identity. All subjects whose vital status
could not be determined were
considered lost to followup. As was the
case in previous NHEFS studies, a
subject’s death had to be confirmed by
means of either a death certificate or
proxy interview.

The information collected during
tracing relating to the death of a subject
was used to request a copy of the death
certificate from the appropriate State
vital statistics office. Death certificates
were obtained for 524 (94.4 percent) of
the 555 decedents by the end of the
1987 survey period. (An additional 15
death certificates were obtained for 1987
NHEFS decedents after the closeout of
the 1987 data collection period. These
certificates are included on the 1992
NHEFS Mortality Data Public Use data
tape.) Efforts continue to locate all
missing death certificates.

Subject and proxy interviews were
conducted over the telephone using a
computer-assisted telephone
interviewing system. The interview was
designed to gather information on event
that occurred since last contact
regarding the subject’s living
arrangement, occurrence and recurrence
of chronic diseases, functional
limitations, hospital and nursing home
experience, and utilization of
community services. To retain item
comparability among NHANES I, and
subsequent NHEFS studies, a majority
of the questions included on the 1987
questionnaire were the same as those
used in the previous NHEFS studies.
Data on functional limitation, exercise
and weight, and vision and hearing were
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collected for surviving subjects only.
The questions asked in the 1986 NHEF
concerning community services
utilization were not reasked in the 1987
NHEFS. However, the 1987 NHEFS
interview included several new
questions on such topics as breast
examination, male sterilization, and hig
blood cholesterol.

Interviews with the subject or a
proxy were collected for 85.1 percent
(n = 9,998) of the 1987 NHEFS cohort,
or 90.7 percent of those successfully
traced. Interviews were conducted for
9,526 (91.0 percent) of the 10,463
surviving subjects, of which 630 were
administered to a proxy respondent
because the subject was incapacitated
proxy interview was conducted for 472
(85.0 percent) of the 555 decedents
identified in the 1987 NHEFS.

Information on overnight stays in
hospitals and nursing homes was elicit
for any of the medical conditions
reported in the interview. If the subject
was last interviewed in the 1986
NHEFS, the respondent was asked to
recall any overnight stays since 1985.
the subject was last interviewed in the
1982–84 NHEFS, the interviewer asked
the respondent to recall any overnight
stays since 1980. If the subject had no
been interviewed since the NHANES I
interview, the interviewer asked the
respondent to recall any overnight stay
since 1970. Interviewers recorded the
full name and address of the health ca
facility and the approximate date of the
stay. At the conclusion of the interview,
respondents were asked to sign a
medical authorization form that would
be used to request the release of
information from the subject’s medical
records. These authorization forms wer
retained on file, and a photocopy was
sent to each health care facility that the
respondent had identified during the
interview.

All health care facilities in which
overnight stays were reported (through
interviews, death certificates, and other
sources) were contacted by mail
between August 1987 and January 198
and asked to abstract information from
their records for all stays occurring
since the date of last NHEFS contact.
Facilities were asked to abstract
information on exact dates of admissio
S
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discharge, and diagnoses, and to inclu
photocopies of selected sections of the
subject’s inpatient record.

Study Design and Tracing
Activities

The 1992 Followup was conducted
to extend the followup period for the
entire surviving NHEFS population. Th
main objectives of the 1992 Followup
were as follows:

+ To continue to monitor changes ov
time in health, functional status, an
utilization of hospitals and nursing
homes

+ To track the incidence of various
medical conditions

The NHEFS cohort consists of the
14,407 persons 25–74 years of age at
the time of their NHANES I
examination. Tracing and data collectio
in the 1992 Followup were undertaken
for only a portion of the NHEFS cohort
who are referred to as the 1992
Followup cohort. The 1992 Followup
cohort consisted of the 11,195 subjects
who were not known to be deceased in
the 1982–84, 1986, or 1987 NHEFS,
regardless of whether they had been
previously successfully traced or
interviewed in any other survey period.
No additional interview or health care
facility stay information was collected i
the 1992 NHEFS for the 3,212 subject
who were known to be deceased befo
the 1992 NHEFS data collection period
even if a proxy interview had not been
conducted or collection of health care
facility records had not been undertake
for the decedent in a previous survey
wave.

Study Design

The design and data collection
procedures adopted in the 1992
Followup were very similar to the ones
developed in the previous NHEFS
waves: Subjects (or their proxies) were
traced, subject and proxy interviews
were conducted, and health care facilit
abstracts and death certificates were
collected. A major difference between
the 1982–84 and subsequent NHEFS
data collection waves, however, was th
manner in which the interviews were
e conducted. In the 1982–84 NHEFS, the
2-hour subject interview usually was
conducted in person; in the 1986, 1987,
and 1992 followups, each interview
averaged 30 minutes and was conducte
primarily by telephone. In addition,
because the questionnaire was not
administered in person, no physical
measurements were made in any of the
three later followups. Copies of all
pertinent study materials for the 1992
NHEFS (tracing materials, a brochure,
letters, questionnaires, authorization
forms, and health facility data collection
forms) can be found inappendix I.

Each survey component (tracing,
interviewing, collecting hospital and
nursing home records, and obtaining
death certificates) conducted in the 1992
NHEFS represents a separate survey
activity with its own set of procedures
for data collection, processing, and
reporting. However, the information
gathered for any one survey component
was used to direct activities in other
components. Thus, data from different
survey components were intended to be
used together when appropriate.Figure 2
summarizes the results from the data
collection procedures for the 1992
NHEFS. The flowchart shows the
relationship between each of the data
collection activities (except for the
health care facility record collection)
and provides information on the number
of subjects in each component.

Tracing

Tracing began in July 1992 and was
conducted on all 11,195 subjects 25–74
years at their NHANES I examination
who were not known to be previously
deceased at the start of the 1992
NHEFS data collection period. Because
the validity of longitudinal studies
depends on the completeness of
followup, a variety of tracing sources
were used to trace subjects in the 1992
Followup. Different tracing strategies
were developed depending on the
subject’s prior tracing status. Standard
tracing procedures were used for
subjects who had been successfully
traced alive in a prior NHEFS data
collection period (n = 10,584); with
slightly different procedures used for
subjects who had not been successfully
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traced in the 1982–84, 1986, or 1987
NHEFS (n = 611). The tracing
procedures used for each group are
discussed in the following paragraphs.
Subjects and proxy respondents who
were located and verified through thes
tracing procedures were then contacte
by telephone or mail (if a telephone
number was not available) and asked
participate in an interview.

Standard Tracing Procedures

All subjects regardless of their prio
tracing status were traced using the
following prescribed tracing procedures
Postal service address correction form
were sent to postmasters for all subjec
with complete address information.
Simultaneously, matches of all 11,195
1992 NHEFS participants were made t
the National Death Index (7), the Socia
Security Administration mortality file,
and the enrollment file of the Health
Care Financing Administration (HCFA)
Only subjects for whom NCHS had
previously collected a valid Social
Security Number were included in the
Social Security mortality tape match.
Location information received from
HCFA was used only if no other tracing
information was successful in locating
the subject. If any of these tracing
sources identified a subject as possibly
deceased, the tracing procedures were
modified to include contacting State
vital statistics offices for death certifica
acquisition and locating potential proxy
respondents to complete the proxy
deceased interview. For additional
information, see section entititled
‘‘ Death certificate collection.’’ A subject
is not identified as deceased unless a
death certificate is received or a proxy
deceased interview is completed.

The next step in locating each
subject was to conduct an automated
tracing procedure using Telematch, a
service that provides computerized
matching with a biweekly updated
nationwide white pages telephone
directory listing. Subjects were
considered successfully identified if the
last name, mailing address, and ZIP
Code matched either the subject’s last
known address or the updated address
information provided by the U.S. Posta
Service. If the information provided by
Telematch did not result in a conclusiv
match or was later found to be
inaccurate, a variety of other tracing
sources were used. They included cal
to the subject’s last confirmed telepho
number, calls to directory assistance,
calls to the tracing references provided
in previous NHEFS interviews
(typically, persons not living in the
subject’s household at the time of the
previous interview), and contacts with
state motor vehicles offices.
Furthermore, crisscross directory
searching was undertaken to locate
residents living on the block where the
subject was last known to have reside
When found, these persons were
contacted to determine whether they
were familiar with the subject and, if s
whether they knew the whereabouts o
the subject. If at any time a tracing
action resulted in contact with the
subject or with a person who was
knowledgeable about the subject, a se
of vital status verification questions wa
administered. Vital status verification
questions are discussed later in this
report.

The 611 subjects who had not bee
successfully traced since the baseline
examination were included in almost a
the aforementioned standard tracing
procedures. However, they were not
included in submissions to State moto
vehicle searches or crisscross director
searches. These tracing sources were
utilized in the 1992 NHEFS, because
they had already been attempted in ea
previous followup tracing period with
the address provided at the baseline
examination. It was determined that
these tracing sources were unlikely to
provide any new leads with address
information that was approximately 20
years old. Despite the difficulties in
attempting to locate subjects who hav
been ‘‘lost-to-followup’’ since the
baseline examination, 65 subjects not
previously traced were confirmed foun
and administered some form of vital
status verification in the 1992 NHEFS.

Vital Status Verification

Two types of vital status verificatio
procedures were utilized in the conduc
of the 1992 NHEFS: Location
verification and vital status verification
Location verification procedures were
utilized from the beginning of tracing in
ot

h

July 1991 through March 1992. During
this period, when a tracing call was
made to the subject’s last confirmed
telephone number, location verification
was conducted with the person who
answered the call. The tracer attempte
to verify that the subject’s name and
current address matched the informati
contained in previous tracing records.
The tracer was also instructed to recor
whether the person to whom he or she
was speaking with was the subject, a
previously identified tracing contact, or
someone else in the household. If the
information supplied during location
verification matched the previous
address information, the subject was
considered located and was scheduled
for a telephone interview. All subjects
considered located during location
verification were administered a set of
vital status verification questions durin
the telephone interview. If the subject
did not complete a telephone interview
the location verification form was
reviewed to determine the vital status
the subject and the subject’s date last
known alive. A sample location
verification form is included in
appendix I.

Vital status verification procedures
were developed and implemented from
April 1992 through June 1993. During
this period, if any tracing action resulte
in contact with the subject or with a
person who was knowledgeable about
the subject, a set of vital status
verification questions was administered
Vital status verification could be
conducted during a tracing contact or
the beginning of the telephone intervie
A sample of the vital status verification
questions is included inappendix I. A
subject’s vital status was considered
verified if he or she or a proxy
respondent (if the subject was deceas
or incapacitated and unable to be
interviewed) correctly responded to a s
of verification questions used to
establish the subject’s identity. (If the
respondent did not have a telephone,
or she was sent a mail update form to
complete.) Once the name of the subje
was verified, the respondent had to
correctly supply at least two of these
three items.

Subject’s date of birth—Date of
birth was considered verified if the
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subject’s month, day, and year of birth
matched exactly the information
obtained at either NHANES I or the
1982–84 NHEFS, depending on wheth
the subject had been successfully trac
in the 1982–84 NHEFS. If only the
month and day matched, the birth yea
had to be within 2 years of the year
listed in the tracing records for the dat
of birth to be considered verified. In
some cases, a proxy respondent was
administered the questions and did no
know the subject’s date of birth. This
item, however, was considered verified
if the age provided by the proxy for the
subject was within two years of the
deceased subject’s age at death or of
surviving subject’s current age, as
determined from the subject’s tracing
file. If the proxy did not know the
subject’s age, the interviewer requeste
the name of another proxy respondent

Subject’s address at time of the la
NHEFS contact—The address was
considered verified if the street, city, an
State reported at last contact matched
the information on record. Street numb
did not need to match.

Household composition at last
contact—Questions on household
composition were asked only if the
subject’s date of birth or address at the
time of last contact did not match
information listed in the subject’s
tracing records. The household
composition at the time of last contact
was considered verified if the
respondent recalled the name and
relationship of at least one household
member. If the respondent reported tha
the subject lived alone and this agreed
with the information in the tracing
records, this also was considered a
match.

Subjects Lost to Followup

All subjects who could not be
located through the tracing procedures
were considered lost to followup in the
1992 NHEFS. In 12 cases, even thoug
information about the death of a subje
was obtained from a former neighbor,
relative, or another tracing source, tha
subject was considered lost to followup
because the information was not verifie
by means of a proxy interview or a
death certificate. A subject’s death had
r

e

r

to be confirmed by either a death
certificate or proxy interview.

Two groups of subjects were
considered alive for analytic purposes
the 1992 Followup but were assigned
special 1992 Followup vital status cod
The first group consists of 63 subjects
who were initially traced alive in the
1992 NHEFS but were subsequently l
before the 1992 interviewing period.
While the vital status verification
questions were completed, these
questions were not completed by the
subject but rather by another person (
relative, neighbor, or tracing contact).
These subjects are identified by a 199
NHEFS vital status code of ‘‘6.’’ The
date when they were last known alive
the date the vital status verification
questions were completed. The secon
group includes 252 subjects for whom
confirmation of vital status was not
obtained but the tracing record indicat
that the subject was directly contacted
and refused to complete the verificatio
questions. These subjects are identifie
by a 1992 NHEFS vital status code of
‘‘5.’’ The date when they were last
known alive is the date the subject wa
contacted. Analysts may want to
consider these 315 subjects lost to
followup. However, the authors feel th
the available data indicate that there is
high probability that these subjects we
alive at the time of tracing in the 1992
NHEFS.

As of July 19, 1993, the end of the
1992 survey period, 90.0 percent (n =
10,079) of the 11,195 subjects in the
1992 Followup cohort had been
successfully traced (seefigure 2). Only
510 (4.9 percent) of the 10,463 subjec
who had last been traced alive in the
1987 NHEFS were not successfully
traced in the 1992 NHEFS. However,
546 (89.4 percent) of the 611 subjects
not successfully traced in any previous
NHEFS wave were again not
successfully traced in the 1992 NHEF

The success of the tracing efforts
the 1992 Followup according to age a
baseline examination, race, and sex a
given in table A. (Seeappendix IIfor
discussion of age, race, and sex
variables.) To summarize how these
demographic factors were related to
tracing success, a multiple logistic
model was fitted to the cross-
t

a

classification of age at baseline
examination, race, and sex, with the
proportion of subjects who were lost to
followup representing the dependent
variable. The analysis was limited to
black and white respondents, because
there were few subjects of other races
(n = 148). Age at baseline examination
was categorized into five 10-year age
groups (25–34 through 65–74 years).
Interaction terms were deleted from the
saturated model to develop the simples
model that would fit the data. The
smallest p value (probability) for a
deleted term was 0.47. The final mode
included an interaction term for race an
sex (p = 0.0290). Black men were more
than 3 times as likely to be lost to
followup as white men and black
women were 2.5 times more likely to b
lost as white women. Odds ratio relativ
to white men were 1.08, 2.59, 3.44 for
white women, black women, and black
men, respectively. Rates of loss to
followup were highest for subjects unde
35 years of age at the time of the
NHANES I examination and continued
to decrease with each 10-year increase
in age for all race-sex groups until age
55. There were no significant difference
in loss to followup rates for subjects
over age 55 at NHANES I examination

Analysis using a multiple logistic
regression was conducted to determine
whether those persons lost to followup
were at relatively high risk of death.
The regression model included six
health characteristics measured during
NHANES I (in addition to age at
baseline examination, race, and sex) th
have been established as risk factors f
mortality: High blood pressure (systolic
blood pressure of 140 millimeters of
mercury or higher); high cholesterol
(260 milligrams per 100 milliliters or
higher); self-reported history of heart
attack; self-reported history of diabetes
smoking status at baseline examination
(current smoker, current nonsmoker, or
unknown); and overweight (for men, a
body mass index greater than or equal
to 27.8 kilograms per meter squared; fo
women, a body mass index greater tha
or equal to 27.3 kilograms per meter
squared). The thresholds for overweigh
represent the sex-specific 85th
percentiles for persons 20–29 years of
age (excluding pregnant women) in the



Table A. Number of subjects and percent distribution of respondents by status at followup in the first NHANES I Epidemiologic Followup
Study, 1992 Followup cohort, according to race, sex, and age at NHANES I

Race, sex, and age1
All

respondents

Status at followup

Surviving Deceased
Lost to
followup Total Surviving Deceased

Lost to
followup

Number Percent distribution

All races2 . . . . . . . . . . . . . . . . . 11,195 8,687 1,392 1,116 100.0 77.6 12.4 10.0
Male:
25–34 years . . . . . . . . . . . . . . 1,102 906 25 171 100.0 82.2 2.3 15.5
35–44 years . . . . . . . . . . . . . . 851 720 37 94 100.0 84.6 4.3 11.0
45–54 years . . . . . . . . . . . . . . 854 708 98 48 100.0 82.9 11.5 5.6
55–64 years . . . . . . . . . . . . . . 559 373 161 25 100.0 66.7 28.8 4.5
65–74 years . . . . . . . . . . . . . . 621 262 325 34 100.0 42.2 52.3 5.5

Female:
25–34 years . . . . . . . . . . . . . . 2,341 1,912 27 402 100.0 81.7 1.2 17.2
35–44 years . . . . . . . . . . . . . . 1,909 1,663 59 187 100.0 87.1 3.1 9.8
45–54 years . . . . . . . . . . . . . . 1,116 964 83 69 100.0 86.4 7.4 6.2
55–64 years . . . . . . . . . . . . . . 778 606 135 37 100.0 77.9 17.4 4.8
65–74 years . . . . . . . . . . . . . . 1,064 573 442 49 100.0 53.9 41.5 4.6

White

Both sexes . . . . . . . . . . . . . . . . 9,488 7,553 1,154 781 100.0 79.6 12.2 8.2

Male:
25–34 years . . . . . . . . . . . . . . 946 807 18 121 100.0 85.3 1.9 12.8
35–44 years . . . . . . . . . . . . . . 738 639 31 68 100.0 86.6 4.2 9.2
45–54 years . . . . . . . . . . . . . . 741 618 86 37 100.0 83.4 11.6 5.0
55–64 years . . . . . . . . . . . . . . 490 337 136 17 100.0 68.8 27.8 3.5
65–74 years . . . . . . . . . . . . . . 517 228 273 16 100.0 44.1 52.8 3.1

Female:
25–34 years . . . . . . . . . . . . . . 1,955 1,647 19 289 100.0 84.2 1.0 14.8
35–44 years . . . . . . . . . . . . . . 1,541 1,385 34 122 100.0 89.9 2.2 7.9
45–54 years . . . . . . . . . . . . . . 979 864 65 50 100.0 88.3 6.6 5.1
55–64 years . . . . . . . . . . . . . . 664 529 109 26 100.0 79.7 16.4 3.9
65–74 years . . . . . . . . . . . . . . 917 499 383 35 100.0 54.4 41.8 3.8

Black

Both sexes . . . . . . . . . . . . . . . . 1,559 1,033 224 302 100.0 66.3 14.4 19.4

Male:
25–34 years . . . . . . . . . . . . . . 138 87 7 44 100.0 63.0 5.1 31.9
35–44 years . . . . . . . . . . . . . . 94 67 5 22 100.0 71.3 5.3 23.4
45–54 years . . . . . . . . . . . . . . 103 81 11 11 100.0 78.6 10.7 10.7
55–64 years . . . . . . . . . . . . . . 59 31 20 8 100.0 52.5 33.9 13.6
65–74 years . . . . . . . . . . . . . . 98 31 49 18 100.0 31.6 50.0 18.4

Female:
25–34 years . . . . . . . . . . . . . . 353 246 8 99 100.0 69.7 2.3 28.0
35–44 years . . . . . . . . . . . . . . 329 249 22 58 100.0 75.7 6.7 17.6
45–54 years . . . . . . . . . . . . . . 131 95 18 18 100.0 72.5 13.7 13.7
55–64 years . . . . . . . . . . . . . . 111 75 26 10 100.0 67.6 23.4 9.0
65–74 years . . . . . . . . . . . . . . 143 71 58 14 100.0 49.7 40.6 9.8

Other

Both sexes . . . . . . . . . . . . . . . . 148 101 14 33 100.0 68.2 9.5 22.3

Male:
25–34 years . . . . . . . . . . . . . . 18 12 – 6 100.0 66.7 – 33.3
35–44 years . . . . . . . . . . . . . . 19 14 1 4 100.0 73.7 5.3 21.1
45–54 years . . . . . . . . . . . . . . 10 9 1 – 100.0 90.0 10.0 –
55–64 years . . . . . . . . . . . . . . 10 5 5 – 100.0 50.0 50.0 –
65–74 years . . . . . . . . . . . . . . 6 3 3 – 100.0 50.0 50.0 –

Female:
25–34 years . . . . . . . . . . . . . . 33 19 – 14 100.0 57.6 – 42.4
35–44 years . . . . . . . . . . . . . . 39 29 3 7 100.0 74.4 7.7 17.9
45–54 years . . . . . . . . . . . . . . 6 5 – 1 100.0 83.3 – 16.7
55–64 years . . . . . . . . . . . . . . 3 2 – 1 100.0 66.7 – 33.3
65–74 years . . . . . . . . . . . . . . 4 3 1 – 100.0 75.0 25.0 –

– Quantity zero.
1See appendix II for a discussion of revised race, corrected sex, and recalculated age at NHANES I.
2Includes races other than white or black.

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 Followup cohort consists of 11,195 subjects, ages 25 years and over at NHANES I, who were not
known to be deceased in the 1982–84, 1986, or 1987 NHANES I Epidemiologic Followup Survey.
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Table B. Odds ratios, confidence intervals, and statistical significance for selected health
characteristics on loss to followup for NHANES I Epidemiologic Followup Study, 1992
Followup cohort

Baseline characteristic

95-percent confidence interval

Odds
ratio

Lower
bound

Upper
bound p value

High blood pressure . . . . . . . . 0.97 0.81 1.16 0.7493
High cholesterol . . . . . . . . . . . 0.93 0.75 1.14 0.4635
Overweight . . . . . . . . . . . . . . 1.13 0.97 1.32 0.1120
History of heart attack . . . . . . . 1.25 0.73 2.11 0.4148
Diabetes . . . . . . . . . . . . . . . . 1.80 1.22 2.65 0.0029
Smoking . . . . . . . . . . . . . . . . 2.11 1.73 2.58 <0.0001

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 Followup cohort consists of
11,195 subjects, ages 25–74 years at NHANES I examination, who were not known to be deceased in the 1982–84, 1986, or 1987
NHANES I Epidemiologic Followup Study. Data are based on multiple logistic regression with race, sex, race-sex interaction and
age at NHANES I examination included.
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1976–80 National Health and Nutrition
Examination Survey (8).

The results of the multiple logistic
regression are presented intable B. The
baseline risk factors of high cholesterol
elevated blood pressure, overweight, an
history of heart attack did not have a
statistically significant effect on loss to
followup. Of the six baseline risk
factors, only history of diabetes and
smoking status had a significant effect
on loss to followup. Subjects with a
history of diabetes were 80 percent mo
likely to be lost to followup than
nondiabetics (p = 0.0029). Smoking
status had the strongest effect on loss t
followup: Smokers at baseline were
more than twice as likely to be lost to
followup compared with nonsmokers (p
< 0.0001). These results for smoking
suggest that subjects who were lost to
followup in the 1992 NHEFS may be
somewhat more likely to have died
compared with those who were
successfully traced.

Interview Data Collection

Interview Procedures

An attempt was made to obtain an
interview for all subjects who were
successfully traced in the 1992 NHEFS
The procedures used to obtain
interviews in the 1992 NHEFS were
similar to those adopted in the previous
waves of the NHEFS:

+ An advance letter describing the
Followup Study was sent to a
surviving subject or a
knowledgeable proxy respondent
d

(for a deceased subject or for a
subject who was incapacitated and
unable to participate in the
interview), once that person was
traced and located.

+ The interviewer then called the
subject or proxy to schedule an
appointment for the interview.

+ In contrast to the 1982–84 interview
procedures, the 1992, 1987, and
1986 interviews were administered
by telephone. (In 1982–84, the
majority of the interviews were
conducted in person.) When a
telephone number was not availabl
the respondent was sent a mail
questionnaire to complete. Any
overnight health care facility stays
reported during the interview were
recorded on a hospital and health
care facility chart.

+ At the end of the interview, the
respondent’s address was confirme
This was done for tracing purposes
as well as to ensure that a medical
authorization form would be sent to
the proper address to be signed an
returned. This form was used to
request health care facilities to
release information from the
subject’s medical records to the
study. It was mailed to the
respondent for his or her signature
(or to a blood relative if the proxy
respondent was not related to the
subject) when at least one health
care facility stay was reported
during the interview and was listed
on the subject’s hospital and health
care facility chart. Subjects and
proxies were remunerated $5 for
.

agreeing to complete and return the
medical authorization form.

The 1992 NHEFS interviews were
conducted over the telephone using a
computer-assisted telephone
interviewing (CATI) system. CATI
allows the telephone interviewer to ent
the answers supplied by the responden
directly into the computer. Thus, editing
and coding time is reduced, and
keypunching from a hard-copy
questionnaire is eliminated. A compute
program drives the questionnaire so th
the correct skip patterns are followed
and the appropriate questions are
displayed on the computer monitor. Th
skip patterns are based on information
gathered either from previous data
collection waves or from responses
provided during the interview. For
example, the several questions on
pregnancy and menstrual history in the
1992 interview were programmed to be
skipped automatically if the subject wa
male or if the female subject had a
previous interview. Edit and logic
checks are incorporated into the data
collection system itself, thus improving
the quality of the data.

The data collection period for the
1992 Followup began in June 1992 an
ended in July 1993. Fieldwork was
conducted by dividing the sample into
three regions, with the first region
having the largest sample size and the
third region having the smallest sample
size. Each region contained States from
each time zone. Interviews were
collected for 9,281 subjects, of which
9,238 (99.5 percent) were conducted b
telephone and 43 (0.5 percent) were
conducted by mail.

Questionnaire Types

The 1992 NHEFS questionnaire wa
designed to gather information on even
that occurred since last contact
regarding the subject’s living
arrangement, occurrence and recurren
of selected chronic diseases, functiona
limitations, and hospital and nursing
home experiences. To retain item
comparability with NHANES I, the
1982–84, 1986, and the 1987 NHEFS
surveys, a majority of the questions
included on the 1992 NHEFS
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Figure 3. Questionnaire topics in the NHANES I Epidemiologic Followup Study, 1992
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questionnaire were the same as those
used in the previous NHEFS surveys.
New questions concerning skin cancer
outpatient cancer surgery, blood relativ
cancer history, hernia, health insurance
and income, as well as an expanded
section on female hormone use, were
added to the 1992 NHEFS.

As in the previously conducted
followups, two versions of the
questionnaire were used in the 1992
NHEFS: The subject questionnaire and
the proxy questionnaire (seeappendix I).
Surviving subjects were always
administered the subject questionnaire
If the subject was alive but
incapacitated, a slightly modified
version of the subject questionnaire wa
administered to a proxy respondent. A
separate proxy questionnaire was used
only when the subject was deceased.
consisted of a subset of the questions
from the subject questionnaire, with th
addition of several questions related to
the subject’s death.

Note the distinction between a
proxy respondent and the proxy
questionnaire. A proxy respondent was
the informant who answered questions
when the subject was unable to
participate in an interview, either
because the subject was alive and
incapacitated or because the subject w
deceased. The proxy questionnaire,
however, was the type of questionnaire
administered only to the person who
responded for a deceased subject. A to
of 1,681 proxy respondents were
interviewed in the 1992 NHEFS. Of
these, 551 responded for an
incapacitated subject and were
administered a modified version of the
subject questionnaire and 1,130
responded for a deceased subject and
thus were administered the proxy
questionnaire.

Nearly all 9,281 interviews
collected in the 1992 NHEFS were
conducted by telephone. However,
during the main survey, when a subjec
or proxy could not be contacted by
telephone, the respondent was mailed
abbreviated questionnaire (seeappendix
I). The mail questionnaire for surviving
subjects was designed to collect
information on (a) tracing for future
recontacts, (b) subject’s current living
arrangements and medical history sinc
last contact, (c) name and address of
hospitals and nursing homes in which
the subject had stayed since last conta
and the admission date for each stay,
and (d) if the subject was female,
reproductive and hormone use history.
The mail questionnaire sent to the prox
respondent when the subject was
deceased was designed to obtain the
necessary information on (a) the
subject’s identity, (b) the name and
address of hospitals and nursing home
in which the subject had stayed since
last contact and the admission date fo
each stay, and (c) the locality of the
subject’s death.

A total of 43 mail questionnaires
were received in the 1992 Followup, 4
were collected from surviving subjects,
and 2 were collected from proxies for
deceased subjects. Unlike the 1982–8
NHEFS, a returned mail questionnaire
the 1992 (and the 1986 and 1987)
NHEFS constitutes an interview, and
data from the mail questionnaires are
included on the 1992 NHEFS Interview
Tape.
t

Questionnaire Content

The subject and proxy telephone
questionnaires were divided into
sections according to topic area. The
major topics are summarized infigure 3.
Where appropriate, entire sections or
specific questions in some sections we
omitted from the proxy questionnaire. In
addition, certain sections of the
questionnaire were included or omitted
depending on whether the subject had
completed an interview in a previous
followup period.

Part A of the subject and proxy
questionnaires included questions on th
subject’s household composition, marita
status, future plans to work and health
related reasons for reducing hours of
work. The subject’s race was ascertain
only if the subject had not completed a
previous interview.

Part B of the subject and proxy
questionnaires contained a self-reporte
history of selected medical conditions.
Specific questions were asked about
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arthritis, gout, heart attack, coronary
bypass surgery, pacemaker procedure
stroke, cancer, hypertension, diabetes,
kidney disorders, urinary tract
infections, hip and wrist fractures,
pneumonia, flu, vasectomy, and other
types of surgeries. The proxy
questionnaire also included several
questions in part B that pertain to the
subject’s place of death.

The wording of the medical
condition questions in part B generally
depended on whether the subject had
been previously interviewed in 1982–8
1986, or 1987 and, if so, whether a
specific medical condition had been
reported for the subject during that
interview. If a certain medical condition
had been reported in a previous NHEF
interview, the respondent in the 1992
interview was asked to recall any
recurrences of that medical condition
since the date of that interview. The
respondent was asked to recall whethe
a doctor had ever told the subject that
he or she had the medical condition in
question if the condition had not been
reported in a previous NHEFS intervie
the condition was never asked about in
a previous NHEFS interview, or an
interview had not been conducted for
the subject in 1982–84, 1986, and 198

Respondents also were asked to
provide information on all overnight
hospital, nursing home, or other
nonhospital health care facility stays.
Generally, respondents were asked to
report all overnight facility stays since
1987 if the subject was last interviewe
in the 1987 NHEFS, since 1985 if the
subject was last interviewed in the 198
NHEFS, since 1980 if the subject was
last interviewed in the 1982–84 NHEFS
or since 1970 if the subject was last
interviewed at the NHANES I
examination. In the case where the
respondent reported that the subject w
first told about having the medical
condition of interest before 1980, 1985
or 1987 and that information
contradicted information obtained in th
1982–84, 1986, or 1987 NHEFS
interview, he or she was asked to
provide information on all hospital stay
since 1970 for that condition.

The beginning of the recall period
was defined as either 1970, 1980, 198
or 1987 rather than the date of the
,

.

s

,

subject’s most recent interview (that is,
baseline examination, 1982–84 NHEFS
1986 NHEFS, or 1987 NHEFS) for two
main reasons. First, the beginning or
midpoint of a decade may be an easier
reference point for recalling events
rather than the date of the subject’s
most recent interview. Second, given
that respondents might have difficulty
recalling the exact dates of facility stays
increasing the length of the recall perio
maximizes the probability of collecting
information on health care facility stays
that occurred since the date of the
subject’s most recent interview.

All overnight stays in health care
facilities reported during the interview
were recorded on the hospital and heal
care facility chart. The full name and
address of the health care facility, date
of admission, and reason(s) for the
admission were obtained from the
respondent for each stay and transcribe
onto the chart.

Part C of the subject questionnaire
concerned functional impairment. First,
several questions were asked on
paralysis, amputation, and severe
arthritis of the limbs. The battery of
functional limitation questions consisted
of a modified subset of items from the
Fries Functional Disability Scale for
arthritis (9), the Rosow-Breslau Scale
(10), and the Katz Activities of Daily
Living Scale (11). The questions were
designed to measure the subject’s leve
of difficulty in doing a set of everyday
activities without the help of another perso
or mechanical device. Information was als
collected on whether help had been
received and how this help affected the
subject’s ability to perform the activity.
Thus, this information could be used to
measure the impact of disease on function
ability as well as the actual functional leve
as affected by the receipt of help or use o
devices. Subjects who were either
bedridden, had loss of lower limb
functions, or who were under 55 years of
age at the time of the 1992 interview and
had never reported arthritis in a previous
interview were asked a subset of the
functional limitation questions. Part C was
omitted from the proxy questionnaire.

Part D consisted of questions
pertaining to the subject’s smoking and
drinking habits. The questions were
designed to obtain a brief history of the
l

subject’s lifetime cigarette smoking
behavior and overview of the subject’s
smoking and alcohol consumption in th
past year. Smoking history questions
were asked of the respondent only whe
a subject interview had not been
previously conducted.

Part E contained questions on
physical activity and current body
weight for surviving subjects. A series
of questions regarding the subject’s
weight history also was included in Par
E for those subjects not previously
interviewed. Part E was not included in
the proxy questionnaire.

Part F consisted of questions
designed to measure the subject’s visu
and auditory abilities. Part F was
omitted from the proxy questionnaire.

Part G contained questions on
female medical history, including
pregnancy and menstrual history, use o
birth control pills and post-menopausal
hormones, and frequency of breast
examination and Pap smear tests. The
questions concerning pregnancy were
asked only of female subjects (or their
proxies) if the subject was under 45
years of age at the 1982–84 interview o
had not been previously interviewed.
Several new questions regarding calciu
supplementation were added to the 199
interview.

Part H in the subject questionnaire
included questions pertaining to health
insurance and income as well as
questions designed to obtain the
subject’s Social Security and Medicare
Numbers, if they had not been obtained
previously. Part H was also used to
confirm, for future tracing purposes, the
name and address of all persons who
participated in the interview (for
example, subject, proxy, or assistant).
Confirmation of name and address was
also done so that a medical
authorization form could be sent to the
proper address to be signed and
returned. The form was used to reques
health care facilities to release
information from the subject’s medical
records to the study. It was sent to the
subject or proxy (if the proxy was
related to the subject and the subject
was too ill to sign the form) to obtain
his or her signature when at least one
health care facility stay was reported
and had been listed on the subject’s
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Table C. Number and percent of traced members of the NHANES I Epidemiologic Followup
Study, 1992 Followup cohort, without a completed interview, by vital status at 1992
NHANES I Epidemiologic Followup Study and by race, sex, and age at NHANES I

Race, sex, and age2

Subjects without complete interview1

Surviving Deceased

Number Percent Number Percent

All races3

Both sexes . . . . . . . . . . . . . . . . . . . . . 536 6.2 262 18.8

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 60 6.6 9 36.0
35–44 years . . . . . . . . . . . . . . . . . . . 44 6.1 11 29.7
45–54 years . . . . . . . . . . . . . . . . . . . 43 6.1 28 28.6
55–64 years . . . . . . . . . . . . . . . . . . . 17 4.6 25 15.5
65–74 years . . . . . . . . . . . . . . . . . . . 27 10.3 53 16.3

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 98 5.1 9 33.3
35–44 years . . . . . . . . . . . . . . . . . . . 99 6.0 14 23.7
45–54 years . . . . . . . . . . . . . . . . . . . 62 6.4 12 14.5
55–64 years . . . . . . . . . . . . . . . . . . . 34 5.6 29 21.5
65–74 years . . . . . . . . . . . . . . . . . . . 52 9.1 72 16.3

White

Both sexes . . . . . . . . . . . . . . . . . . . . . 427 5.7 185 16.0

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 49 6.1 5 27.8
35–44 years . . . . . . . . . . . . . . . . . . . 33 5.2 9 29.0
45–54 years . . . . . . . . . . . . . . . . . . . 32 5.2 24 27.9
55–64 years . . . . . . . . . . . . . . . . . . . 14 4.2 23 16.9
65–74 years . . . . . . . . . . . . . . . . . . . 22 9.6 38 13.9

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 75 4.6 3 15.8
35–44 years . . . . . . . . . . . . . . . . . . . 73 5.3 4 11.8
45–54 years . . . . . . . . . . . . . . . . . . . 54 6.3 4 6.2
55–64 years . . . . . . . . . . . . . . . . . . . 30 5.7 19 17.4
65–74 years . . . . . . . . . . . . . . . . . . . 45 9.0 56 14.6

Black

Both sexes . . . . . . . . . . . . . . . . . . . . . 100 9.7 75 33.5

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 8 9.2 4 57.1
35–44 years . . . . . . . . . . . . . . . . . . . 8 11.9 2 40.0
45–54 years . . . . . . . . . . . . . . . . . . . 11 13.6 4 36.4
55–64 years . . . . . . . . . . . . . . . . . . . 2 6.5 2 10.0
65–74 years . . . . . . . . . . . . . . . . . . . 5 16.1 14 28.6

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 23 9.3 6 75.0
35–44 years . . . . . . . . . . . . . . . . . . . 25 10.0 9 40.9
45–54 years . . . . . . . . . . . . . . . . . . . 7 7.4 8 44.4
55–64 years . . . . . . . . . . . . . . . . . . . 4 5.3 10 38.5
65–74 years . . . . . . . . . . . . . . . . . . . 7 9.9 16 27.6

1The 1992 Followup cohort consists of 11,195 subjects, ages 25–74 years at NHANES I examination, who were not known to be
deceased in the 1982–84, 1986, or 1987 NHANES I Epidemiologic Followup Study (NHEFS). Percents are based on 8,687
surviving subjects and 1,392 deceased subjects at the time of the 1992 NHEFS.
2See appendix II for a discussion of revised race, corrected sex, and recalculated age at NHANES I.
3Includes races other than white or black.

NOTE: NHANES I is defined as the first National Health and Nutrition Examination Survey.
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hospital and health care facility chart.
When the proxy respondent was not
related to the incapacitated subject wh
was unable to sign the medical
authorization form, an attempt then wa
made in Part H to identify a relative
who could sign it. Part H in the proxy
questionnaire included questions
designed to facilitate the acquisition of
subject’s death certificate if it had not
yet been received.

Part I was used by the interviewer
to give his or her impressions regardin
the quality of the interview and
responses provided by the informant.

Interview Nonresponse

By the end of the 1992 NHEFS
survey period (July 19, 1993),
interviews had been conducted for
82.9 percent (n = 9,281) of the 11,195
subjects aged 25–74 years at NHANES
I and not found to be deceased in the
1982–84, 1986, or 1987 NHEFS
(92.1 percent of those successfully
traced).

As shown infigure 2, an interview
was conducted for 8,151 (93.8 percent)
of the 8,687 surviving subjects; 551
interviews were administered to a prox
respondent because the subject was
incapacitated. A proxy interview was
conducted for 1,130 (81.2 percent) of
the 1,392 decedents identified in the
1992 NHEFS. In the 1992 NHEFS, onl
6.2 percent (n = 536) of the traced
surviving subjects were not interviewed
Proxy interviews were not conducted fo
18.8 percent of decedents in the 1992
NHEFS.

Table Cshows the interview
nonresponse rates for the 1992 Follow
by age at baseline examination, race,
sex, and vital status. In the 1992
Followup the interview success rate wa
lower for decedents than for surviving
subjects; this trend is observed across
almost all age-sex-race groups. This
difference occurs partly because many
of the decedents were located from vita
statistics files and no proxy could be
identified.

To summarize how demographic
factors relate to interview status,
multiple logistic models were fitted to
the cross-classification of age at baseli
examination, race, and sex, with the
l

e

proportion of 1992 Followup subjects
without an interview as the dependen
variable. The analysis was limited to
black and white respondents, becaus
there were few subjects of other race
(n = 148). Age at baseline examinatio
was categorized into five 10-year age
groups (25–34 years through 65–74
years). The final model for surviving
subjects includes an interaction term
between sex and race (p = 0.0252).
Thus, among survivors, black men wer
3 times more likely not to be
interviewed than white men, and black
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women were slightly more than twice a
likely not to have a completed subject
interview than white women. Odds
ratios relative to white men were 1.01
for white women, 2.29 for black
women, and 3.16 for black men.
Noninterview rates were highest among
those 25–34 and 65–74 years of age a
baseline and lowest for those 55–64
years of age. Odds ratios compared to
subjects aged 55–64 years were 2.23 f
25–34 years, 1.75 for 65–74 years, 1.5
for 35–44 years, and 1.18 for 45–54
years.

The final model for decedents
includes interactions between age at
baseline examination and sex (p =
0.0573) and race and sex (p = 0.0456).
Black female decedents were 2.5 times
more likely not to have a proxy
interview than white female decedents,
but black male decedents were only
78 percent more likely not to have a
proxy interview than white male
decedents. Male decedents under the
of 55 at baseline examination were
twice as likely to not have a proxy
interview as those over the age of 55.
Female decedents age 45–54 were the
least likely to be missing a proxy
interview and those age 25–34 were
most likely not to have a completed
proxy interview.

Health Care Facilities Data
Collection

A major objective of the 1992
NHEFS is the collection of information
on all overnight stays in health care
facilities for members of the 1992
Followup cohort. The 1992 Followup
cohort consisted of the 11,195 subjects
who were not known to be deceased in
the 1982–84, 1986, or 1987 NHEFS.
Followup cohort members who have
either an interview or a death certificate
on the 1992 NHEFS data files were
eligible for the health care facility
records component. The aim of this
component was to develop a complete
set of health care facility (that is,
hospital and nursing home) records for
each 1992 Followup cohort member.
This was accomplished by identifying
all overnight stays in health care
facilities through a series of reporting
r

ge

mechanisms. Facilities were then
contacted to obtain copies of medical
records. Reports and medical records
were then linked, and the 1992 NHEFS
Health Care Facility Stay file was
constructed. Critical periods for the
collection of facility records in the 1992
NHEFS are illustrated infigure 4. The
time line at the top of the figure
identifies the events or dates used to
define reference periods. Each panel
below the time line defines the referen
period for an individual aspect of the
facility data collection. Within a panel,
each line shows how that period is
defined for subjects with different
interview histories.

The 1992 NHEFS Health Care
Facility Stay file contains all
information on overnight stays that are
in-scope for the 1992 NHEFS period.
This in-scope period covers the time
between the most recent interview
before the 1992 NHEFS and the date o
the 1992 NHEFS interview. The four
possible in-scope periods are illustrate
in the first panel offigure 4. The
in-scope period for surviving subjects
last interviewed in the 1987 NHEFS
begins on the date of the 1987 intervie
and ends on the date of the 1992
interview. For deceased subjects last
interviewed in 1987, the in-scope perio
runs from the date of the 1987 intervie
to the date of the subject’s death. For
subjects whose last interview was
conducted during the 1986 Followup,
the in-scope period begins on the date
of the 1986 interview and ends on the
date of the 1992 interview for survivors
or on the date of death for decedents.
The in-scope period for surviving
subjects last interviewed in the 1982–8
Followup begins on the date of the
1982–84 interview and ends on the da
of the 1992 interview. For deceased
subjects last interviewed in 1982–84, th
in-scope period runs from the date of
the 1982–84 interview to the date of th
subject’s death. Subjects last contacted
at the NHANES I examination have an
in-scope period from the date of the
NHANES I examination until the date
of the 1992 interview or the date of
death. Stays that were determined to
have occurred before the in-scope peri
were defined as out of scope. When
information on stays that occurred
e

f

4

e

e

d

before the 1992 in-scope period that ha
not been obtained in previous waves
was collected during the 1992 wave, it
was placed on the Supplemental Health
Care Facility Stay file.

Identification of Stay Reports

Reports of overnight hospital or
nursing home facility stays were
obtained from various sources. Most
reports were elicited through a series o
detailed questions in part B of the
interview, which includes questions
about specific medical conditions. If a
respondent reported that the subject ha
experienced a given condition, question
were then asked to determine whether
the subject had ever been admitted to a
health care facility because of the
condition. If the condition had been
reported in a previous interview, the
respondent was asked to report all
overnight facility stays for that condition
that had occurred since 1987 if the
subject was last interviewed in 1987,
since 1985 if the subject was last
interviewed in the 1986 NHEFS, since
1980 if the subject was last interviewed
in the 1982–84 NHEFS, or since 1970 i
the subject was last interviewed at the
time of the NHANES I examination. If
the condition had not been previously
reported, respondents were asked to
recall facility stays since 1970 if the
condition first occurred before 1980,
since 1980 if the condition first occurred
between 1980 and 1985, or since 1985
if the condition first occurred after 1985
For respondents who provided
inconsistent information during the 1992
interview (that is, information that
contradicted the previous interview), the
respondent recall period was extended
back to 1970.

The respondent recall periods were
defined to include reports of facility
stays that were technically out of scope
for the 1992 NHEFS (that is, facility
stays that occurred before the date of
last NHEFS interview). This was done
for two reasons. First, the years 1970,
1980, and 1985 may be more
meaningful reference points for
respondents than the date of the last
interview. Second, to the extent that
subjects misreport the dates of hospital
or nursing home stays, increasing the
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Figure 4. Survey period, respondent recall period, and facility abstract request period, by previous interview status: NHANES I
Epidemiologic Followup Study, 1992
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period of reporting will maximize the
probability of collecting information on
all facility stays that are truly in scope
for 1992. The relationship between
in-scope and respondent recall periods
illustrated infigure 4. In addition to
interview information, data on facility
stays were gathered from other reportin
sources: Death certificates, tracing
sources, and other facility abstracts. At
the conclusion of the interview,
authorization was obtained to contact
facilities.

Facility Data Collection

For each stay reported during the
interview, the name and address of the
facility, the reported dates of the stay,
and the reason for the stay were
recorded on the hospital and health ca
facility chart. (Seeappendix I.) A
separate log book was kept containing
similar data for reports gathered from
the death certificates, tracing sources,
and other facility abstracts. All reports
of facility stays were compiled and
entered into a computerized tracking
system. For each subject, the list of
reported stays was checked against th
list of facilities that were contacted for
the subject in previous NHEFS
interviews. To avoid duplication with
previous NHEFS Health Care Facility
Stay files, reports were deleted from th
tracking system if the reported dates o
admission on the 1992 NHEFS were
more than 1 year before the previous
NHEFS interview (that is, out of scope
for the 1992 NHEFS), unless the facili
named in the report had not been
contacted during the followup
corresponding to the previous interview
For example, if a respondent reported
being hospitalized since the beginning
of 1986 for a given condition and the
reported date of admission was more
than 1 year before the 1987 interview,
the facility mentioned would not
normally be asked for information abou
the stay. However, if the facility had no
been contacted in 1987, information
about the stay would be requested fro
the facility.

All facilities in which stays were
reported were contacted by mail during
the period October 1992–September
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1993 and asked to review the subject’s
medical records; to abstract information
on exact dates of admission, discharge
and diagnoses; and to place the
information on standard forms. (See
appendix Ifor copies of the facility
contact letters and the abstract forms.)
Because many respondents may not
have remembered correctly the dates o
hospitalizations, the requests to the
facilities did not specify the reported
dates of admission. Rather, facilities
were asked to complete abstract forms
for all stays since the date of last
NHEFS contact. In some cases, an
out-of-scope report was obtained for a
facility that had not been contacted in a
previous NHEFS. When this occurred,
the facility was directed either to send
all abstracts since 1970 or 1980,
depending on the time of the last
contact with the subject. The different
facility abstract request periods are
illustrated infigure 4. These procedures
sometimes resulted in the receipt of
previously unobtained abstracts that
were out of scope for the 1992 survey
but in scope for other NHEFS Followup
periods. The NHEFS Supplemental
Health Care Facility Stay file includes
these records. In addition to completing
abstract forms, health care facilities
were requested to submit photocopies
selected sections of the subject’s
inpatient record: The facesheet, the
discharge summary, and pathology
reports (for any admission where a new
malignancy was diagnosed).

Matching Records

As the abstracts were received, ea
was checked against report information
in the tracking system to determine
whether the abstract ‘‘matched’’ any of
Figure 5. Health care facility record layout: NHANE
the reported stays. Date of admission
and diagnosis were used as matching
criteria, but exact matches on date or
diagnosis were not required for a stay
be considered matched. Abstracts wer
matched to reports if the reported date
of admission was within a year before
or after the actual date of admission an
if one reported reason for admission
involved the same body system as one
of the diagnoses present on the abstra
Because the matching rules allowed fo
an admission date of up to 1 year befo
or after the reported date of admission
some abstracts are present on the file
with a match record status and an
out-of-scope report date. These record
are identified by a type C flag in
position 199 of the file. Cases that did
not meet these matching criteria were
reviewed by National Center for Health
Statistics (NCHS) staff and matched
when appropriate using supplemental
information available from the facility
record.

Each record on the file represents
an overnight facility stay. Therefore, on
or more records will exist for some
1992 Followup cohort subjects, wherea
other subjects will have no records on
the file. The structure of the data file
reflects the system used to obtain and
process stay information. The record is
divided into four major sections: The
report section, the record status sectio
the abstract section, and the related st
section. An example of the record layo
is provided infigure 5.

The first section of the record is th
report section, which contains
information from the reporting source a
well as stay identification numbers
assigned by NCHS. The record status
section contains a code for the result o
the abstract request, that is, match or
S I Epidemiologic Followup Study, 1992
.

nonmatch status. The abstract section
contains the information obtained from
the facility records, including actual
admission and discharge dates and
diagnoses. The diagnoses on the
abstracts were coded using the
International Classification of Diseases
9th Revision, Clinical Modification(12)
according to the medical coding
specifications detailed in the 1992
NHEFS Health Care Facility Stay file
documentation. Discharge diagnoses
were coded for hospitals, but admitting
diagnoses were coded for nursing
homes. The final section of the record,
the related stay section, is used to
identify stays that are contained within
other stays. This occurred most often
when nursing home residents had a br
hospital stay but then returned to the
nursing home. A detailed example of th
related stay section is contained in the
introduction to the Health Care Facility
Stay file documentation.

Information will be present in one
section or more of the record dependin
on whether a report was obtained,
whether an abstract was received, and
how the stay relates to other stays on
the file. The presence or absence of
information in the first three sections
results in three different record profiles
Figure 6illustrates these three profiles.
The first is the successfully matched
stay record; that is, where an abstract
was received that matched a report.
Abstract information was added to the
record for that report and the code of
‘‘MAT’’ (match) was entered into the
record status section. Complete
information is available for these stays
The second type occurs when an
abstract was not matched to a report,
and, therefore no data are contained in
the abstract section. The appropriate
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Figure 6. Examples of matching process and record status codes: NHANES I Epidemiologic
Followup Study, 1992
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nonmatch code was entered in the
record status section. The third type of
record is one generated solely by the
receipt of a facility abstract. This type
of record resulted when the facility
returned an in-scope abstract that did
not match any report on the tracking
system. When this occurred, the abstra
was entered on the file, stay identifiers
were assigned in the report section of
the record, but no other information wa
given in the report section. A code of
‘‘ASF’’ (additional stay found) was
entered in the record status section.

Because of the procedures institute
for maximizing the collection of reports
of hospital or nursing home stays (that
is, deliberately requesting out-of-scope
report information), it was necessary to
devise rules for removing the ‘‘correctly
reported’’ out-of-scope reports from the
final version of the file. This was only
possible after the facilities submitted th
abstract information. As was previously
mentioned, reports of stays with a
reported date of admission more than 1
year before the last interview were
eliminated from the tracking system
before contacting the facilities by mail i
the facility had been contacted in the
previous interview period. However, if
the facility had not been contacted
previously, the report was kept on the
tracking system and flagged with a ‘‘D’’
in position 199. If an in-scope abstract
was received from the facility, it was
added onto the file with a record status
code of ‘‘ASF,’’ and the type D report
was deleted from the final version of th
file. If the facility responded to the
request but no in-scope abstracts were
t

received from the facility, the type D
report was deleted from the file based
on the presumption that the date was
correctly reported and the stay was out
of scope. In one instance, it was
impossible to contact the facility and th
type D report remains on the final
version of the file. This record for an
unconfirmed report of an out-of-scope
stay can be eliminated from analysis at
the analyst’s discretion. A type C flag
was assigned in position 199 when a
reported date of admission was within 1
year of the previous interview. If an
in-scope abstract was returned that
matched the type C report, it was
assigned a record status code of
‘‘MAT.’’ (The matching rules permitted
an admission date of up to 1 year befo
or after the reported date of admission.
If the facility responded to the request
but no in-scope abstracts were received
from the facility, the type C reports
were removed from the file, the
assumption being that the correct date
was reported and that the stay was trul
out of scope. When the facility could
not be contacted, refused to participate
or did not respond or when the subject
did not provide the necessary
authorization to obtain the records, type
C reports were retained on the file.
These unconfirmed reports of
out-of-scope stays are identified by a
nonmatch status in positions 60–62 and
a type C flag in position 199.

Results of the Health Care
Facility Data Collection

The file contains a total of 10,535
records: 9,337 (88.6 percent) records a
for hospital stays, 1,108 (10.5 percent)
for nursing home stays, and 90
(0.9 percent) for stays in facilities of
unknown types. The distribution of stay
is given intable D. Of the traced
followup cohort, 41.3 percent (n =
4,162) have at least one stay on the fi
4,007 subjects have at least one hosp
stay, 805 subjects have at least one
nursing home stay, and 69 subjects ha
at least one stay in a facility of
unknown type. Among the 4,162
subjects with at least one stay on the
file, 702 have a stay in more than one
type of facility and 17 have at least on
stay in each of the three classifications
of facility.

The completeness of the data file
can be assessed by examining the cod
in the record status section of the file.
Of the 10,535 records on the file, 5,81
(55.2 percent) are matches, 2,182
(20.7 percent) are additional stays foun
and 2,539 (24.1 percent) are nonmatch
codes (table E). The match rate varies
little by sex, with 54.2 percent of the
stays reported by men and 55.8 perce
of the stays reported by women being
matched to a facility abstract. Stays
reported by black subjects had a lowe
match rate (45.1 percent) compared to
match rate of 56.8 percent for white
subjects. There was no consistent tren
in match rates by age group. The lowe
rate was found for stays reported by
those who were 55–64 years old at
examination (52.9 percent). Stays
reported by those under 55 years of a
at examination were matched in about
57 percent of the records, and for thos
65 years and over at examination the
match rate was 53.3 percent. There ar
2,539 records potentially missing from
the file (that is, no abstract was receiv
from the facility which matches a repo
on the tracking system). The most
common cause of failure to obtain an
abstract (63.6 percent,n = 1,616)
occurred because the facility did not
return an abstract that matched the
report. In these cases, the facility may
have responded that the subject was
never in that facility (code of ‘‘XNH’’ in
positions 60–62) or the facility
responded to the survey but returned n
abstract matching the specifically
reported stay (XNS). The next most



ty

ct a

Table D. Number of facility stays, distribution of subjects by number of stays, mean number of stays, and percent of traced cohort with at
least one stay in the NHANES I Epidemiologic Followup Study, 1992 Followup cohort, by race, sex, and age at NHANES I

Race, sex, and age1
Total
stays

Number of subjects
by number of stays

Percent of traced
cohort with at
least 1 stay

Mean
number
of stays

Total
stays

1
stay

2
stays

3 stays
or more

All races2

Both sexes . . . . . . . . . . . . . . . . . . . . . 10,535 4,162 1,845 920 1,397 41.3 2.5

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 403 214 131 41 42 23.0 1.9
35–44 years . . . . . . . . . . . . . . . . . . . 539 257 126 58 73 33.9 2.1
45–54 years . . . . . . . . . . . . . . . . . . . 883 385 182 98 105 47.8 2.3
55–64 years . . . . . . . . . . . . . . . . . . . 1,054 344 116 75 153 64.4 3.1
65–74 years . . . . . . . . . . . . . . . . . . . 1,278 413 123 97 193 70.4 3.1

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 1,013 541 332 118 91 27.9 1.9
35–44 years . . . . . . . . . . . . . . . . . . . 1,078 524 290 116 118 30.4 2.1
45–54 years . . . . . . . . . . . . . . . . . . . 1,028 413 178 96 139 39.4 2.5
55–64 years . . . . . . . . . . . . . . . . . . . 1,072 391 170 79 142 52.8 2.7
65–74 years . . . . . . . . . . . . . . . . . . . 2,187 680 197 142 341 67.0 3.2

White

Both sexes . . . . . . . . . . . . . . . . . . . . . 9,067 3,595 1,584 800 1,211 41.3 2.5

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 353 186 114 36 36 22.5 1.9
35–44 years . . . . . . . . . . . . . . . . . . . 468 228 116 47 65 34.0 2.1
45–54 years . . . . . . . . . . . . . . . . . . . 785 344 162 89 93 48.9 2.3
55–64 years . . . . . . . . . . . . . . . . . . . 943 309 105 71 133 65.3 3.1
65–74 years . . . . . . . . . . . . . . . . . . . 1,075 358 106 87 165 71.5 3.0

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 839 454 284 95 75 27.3 1.8
35–44 years . . . . . . . . . . . . . . . . . . . 866 428 238 97 93 30.2 2.0
45–54 years . . . . . . . . . . . . . . . . . . . 912 361 150 84 127 38.9 2.5
55–64 years . . . . . . . . . . . . . . . . . . . 885 332 143 71 118 52.0 2.7
65–74 years . . . . . . . . . . . . . . . . . . . 1,941 595 166 123 306 67.5 3.3

Black

Both sexes . . . . . . . . . . . . . . . . . . . . . 1,393 531 242 115 174 42.2 2.6

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 50 28 17 5 6 29.8 1.8
35–44 years . . . . . . . . . . . . . . . . . . . 65 27 9 11 7 37.5 2.4
45–54 years . . . . . . . . . . . . . . . . . . . 82 35 18 8 9 38.0 2.3
55–64 years . . . . . . . . . . . . . . . . . . . 98 30 10 3 17 58.8 3.3
65–74 years . . . . . . . . . . . . . . . . . . . 193 52 17 9 26 65.0 3.7

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 169 82 43 23 16 32.3 2.1
35–44 years . . . . . . . . . . . . . . . . . . . 190 84 45 17 22 31.0 2.3
45–54 years . . . . . . . . . . . . . . . . . . . 115 51 27 12 12 45.1 2.3
55–64 years . . . . . . . . . . . . . . . . . . . 186 58 26 8 24 57.4 3.2
65–74 years . . . . . . . . . . . . . . . . . . . 245 84 30 19 35 65.1 2.9

1See appendix II for a discussion of revised race, corrected sex, and recalculated age at NHANES I examination.
2Includes races other than white or black.

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 Followup cohort consists of 11,195 subjects, ages 25–74 years at NHANES I examination, who
were not known to be deceased in the 1982–84, 1986, or 1987 NHANES I Epidemiologic Followup Study. The traced cohort consists of 10,079 subjects who were not lost to followup at the time of the
1992 interview.
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common reason was because the facili
did not respond in any way to requests
for abstracts (10.3 percent,n = 261).
These records are coded ‘‘ONR’’ in
positions 60–62. Other reasons for
nonmatch include (9.8 percent,n = 248)
a facility refusal to send abstracts
(designated REF), 8.5 percent because
the participant refused to authorize data
collection (n = 216, coded ANO) and
4.4 percent (n = 111) because the
facility could not be contacted (FNC).
For 77 stays the facility reported that
the records were lost or destroyed
(XRD), and for 10 stays an
administrative code of ‘‘CRX’’ was
assigned to indicate a missing abstra
for a stay that was in progress at the
time of the last interview. (These data
are not shown in the tables.)

NHEFS Supplemental Health
Care Facility Stay File

The NHEFS Supplemental Health
Care Facility Stay file was created as
result of the substantial number of
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Table E. Number and percent distribution of record status codes for the NHANES I Epidemiologic Followup Study, 1992 Followup cohort, by
type of record status code, according to race, sex, and age at NHANES I

Race, sex, and age1
Total

number Percent

Record status code

Match Additional stay found Nonmatch

Number Percent Number Percent Number Percent

All races2

Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . 10,535 100.0 5,814 55.2 2,182 20.7 2,539 24.1

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,157 100.0 2,255 54.2 913 22.0 989 23.8
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . 403 100.0 249 61.8 51 12.7 103 25.6
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . 539 100.0 309 57.3 100 18.6 130 24.1
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . 883 100.0 490 55.5 179 20.3 214 24.2
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . 1,054 100.0 539 51.1 278 26.4 237 22.5
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . 1,278 100.0 668 52.3 305 23.9 305 23.9

Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,378 100.0 3,559 55.8 1,269 19.9 1,550 24.3
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . 1,013 100.0 575 56.8 149 14.7 289 28.5
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . 1,078 100.0 636 59.0 196 18.2 246 22.8
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . 1,028 100.0 585 56.9 185 18.0 258 25.1
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . 1,072 100.0 585 54.6 253 23.6 234 21.8
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . 2,187 100.0 1,178 53.9 486 22.2 523 23.9

White

Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . 9,067 100.0 5,147 56.8 1,769 19.5 2,151 23.7

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,624 100.0 2,018 55.7 745 20.6 861 23.8
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . 353 100.0 230 65.2 45 12.7 78 22.1
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . 468 100.0 272 58.1 81 17.3 115 24.6
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . 785 100.0 446 56.8 155 19.7 184 23.4
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . 943 100.0 485 51.4 241 25.6 217 23.0
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . 1,075 100.0 585 54.4 223 20.7 267 24.8

Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,443 100.0 3,129 57.5 1,024 18.8 1,290 23.7
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . 839 100.0 487 58.0 113 13.5 239 28.5
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . 866 100.0 542 62.6 149 17.2 175 20.2
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . 912 100.0 529 58.0 158 17.3 225 24.7
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . 885 100.0 501 56.6 185 20.9 199 22.5
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . 1,941 100.0 1,070 55.1 419 21.6 452 23.3

Black

Both sexes . . . . . . . . . . . . . . . . . . . . . . . . . . 1,393 100.0 628 45.1 395 28.4 370 26.6

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488 100.0 213 43.6 157 32.2 118 24.2
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . 50 100.0 19 38.0 6 12.0 25 50.0
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . 65 100.0 34 52.3 16 24.6 15 23.1
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . 82 100.0 38 46.3 18 22.0 26 31.7
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . 98 100.0 46 46.9 36 36.7 16 16.3
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . 193 100.0 76 39.4 81 42.0 36 18.7

Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . 905 100.0 415 45.9 238 26.3 252 27.8
25–34 years . . . . . . . . . . . . . . . . . . . . . . . . 169 100.0 85 50.3 36 21.3 48 28.4
35–44 years . . . . . . . . . . . . . . . . . . . . . . . . 190 100.0 83 43.7 40 21.1 67 35.3
45–54 years . . . . . . . . . . . . . . . . . . . . . . . . 115 100.0 56 48.7 27 23.5 32 27.8
55–64 years . . . . . . . . . . . . . . . . . . . . . . . . 186 100.0 84 45.2 68 36.6 34 18.3
65–74 years . . . . . . . . . . . . . . . . . . . . . . . . 245 100.0 107 43.7 67 27.3 71 29.0

1See appendix II for a discussion of revised race, corrected sex, and recalculated age at the NHANES I examination.
2Includes races other than white or black.

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 Followup cohort consists of 11,195 subjects, ages 25–74 years at NHANES I examination, who
were not known to be deceased in the 1982–84, 1986, or 1987 NHANES I Epidemiologic Followup Study.
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out-of-scope abstracts received from
facilities during the 1992 NHEFS. Thes
abstracts should have been received in
an earlier NHEFS wave. The large
number of abstracts was partly due to
the procedures instituted for maximizin
the collection of reports of hospital or
nursing home stays, i.e., deliberately
requesting out-of-scope report
information. A total of 70 abstracts we
collected for 52 subjects. Thirty-nine o
these abstract records replace nonma
records on the 1982–84, 1986, or 198
NHEFS. For data analysis, the
Supplemental file should be used with
one or more of the previous NHEFS
Health Care Facility Stay (HCFS) files
and not as the sole data source. The
Supplemental HCFS file records contain
data from the first three NHEFS waves.

Death Certificate
Collection

Deaths identified by the National
Death Index (7), Health Care Financing
Administration, or other tracing sources
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Table F. Number of deaths and percent of decedents without an available death certificate
among the NHANES I Epidemiologic Followup Study, 1992 Followup cohort, by race, sex,
and age at NHANES I

Race, sex, and age1
Number of
deaths

Percent without
a death certificate

All races2

Both sexes . . . . . . . . . . . . . . . . . . . . . 1,392 1.3

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 25 –
35–44 years . . . . . . . . . . . . . . . . . . . 37 –
45–54 years . . . . . . . . . . . . . . . . . . . 98 –
55–64 years . . . . . . . . . . . . . . . . . . . 161 0.6
65–74 years . . . . . . . . . . . . . . . . . . . 325 0.3

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 27 7.4
35–44 years . . . . . . . . . . . . . . . . . . . 59 5.1
45–54 years . . . . . . . . . . . . . . . . . . . 83 2.4
55–64 years . . . . . . . . . . . . . . . . . . . 135 3.0
65–74 years . . . . . . . . . . . . . . . . . . . 442 1.1

White

Both sexes . . . . . . . . . . . . . . . . . . . . . 1,154 1.2

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 18 –
35–44 years . . . . . . . . . . . . . . . . . . . 31 –
45–54 years . . . . . . . . . . . . . . . . . . . 86 –
55–64 years . . . . . . . . . . . . . . . . . . . 136 0.7
65–74 years . . . . . . . . . . . . . . . . . . . 273 0.4

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 19 10.5
35–44 years . . . . . . . . . . . . . . . . . . . 34 2.9
45–54 years . . . . . . . . . . . . . . . . . . . 65 3.1
55–64 years . . . . . . . . . . . . . . . . . . . 109 2.8
65–74 years . . . . . . . . . . . . . . . . . . . 383 1.0

Black

Both sexes . . . . . . . . . . . . . . . . . . . . . 224 1.3

Male:
25–34 years . . . . . . . . . . . . . . . . . . . 7 –
35–44 years . . . . . . . . . . . . . . . . . . . 5 –
45–54 years . . . . . . . . . . . . . . . . . . . 11 –
55–64 years . . . . . . . . . . . . . . . . . . . 20 –
65–74 years . . . . . . . . . . . . . . . . . . . 49 –

Female:
25–34 years . . . . . . . . . . . . . . . . . . . 8 –
35–44 years . . . . . . . . . . . . . . . . . . . 22 4.5
45–54 years . . . . . . . . . . . . . . . . . . . 18 –
55–64 years . . . . . . . . . . . . . . . . . . . 26 3.8
65–74 years . . . . . . . . . . . . . . . . . . . 58 1.7

– Quantity zero.
1See appendix II for a discussion of revised race, corrected sex, and recalculated age at NHANES I examination.
2Includes races other than white or black.

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 Followup cohort consists of
11,195 subjects, ages 25–74 years at NHANES I who were not known to be deceased in the 1982–84, 1986, or 1987 NHANES I
Epidemiologic Followup Study (NHEFS). Percents are based on the 1,392 deceased subjects in the 1992 NHEFS.
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were verified by obtaining the death
certificate from the vital statistics office
of the State of death. These death
certificates were coded by NCHS usin
theNinth Revision, International
Classification of Diseases(ICD–9–CM)
multiple cause-of-death codes (13).

A member of the 1992 Followup
cohort was considered deceased only
a death certificate was received or a
proxy interview was completed to verify
the death. A death certificate and a
proxy interview are available for 1,112
(79.9 percent) of the 1,392 subjects
identified as having died from the last
contact to the 1992 NHEFS. Eighteen
(1.3 percent) of the decedents have on
a proxy interview, and 262
(18.8 percent) have only a death
certificate. Overall, death certificates
were obtained for 1,374 (98.7 percent)
of the decedents in the 1992 Followup
cohort. Efforts to locate all missing
death certificates continue.

The percent of decedents for whom
a death certificate was not available
according to age at baseline
examination, sex, and race is shown in
table F. Death certificates were obtained
for a high percent of decedents among
the age-sex-race groups (from 89.5 to
100.0 percent among cells with 10
deaths or more). The proportion of
women missing a death certificate was
2.1 percent (n = 16), down from
7.5 percent in the 1987 survey period,
and the proportion of men missing a
death certificate was just 0.3 percent
(n = 2), down from 3.8 percent in 1987
The proportion of black decedents and
white decedents missing death
certificates was approximately equal.

1992 analytic cohort
This document has focused on the

tracing and data collection results for
those subjects 25–74 years of age at
NHANES I who were not known to be
deceased in the 1982–84, 1986, or 198
NHEFS. In this section the discussion
expanded to examine the ‘‘1992 analyt
cohort,’’ the entire cohort of subjects
who were 25–74 years of age at their
NHANES I examination (n = 14,407),
regardless of their previous vital status
or interview status.

As shown infigure 7, definitive
information on vital status at followup,
obtained from the 1982–84, 1986, 1987
or 1992 NHEFS, is available for the
vast majority of the 14,407 subjects in
the 1992 analytic cohort. Only
3.8 percent (n = 546) of the members in
the 1992 analytic cohort were lost to
followup in all four NHEFS waves. In
1992, 65 subjects who had been lost to
followup in all previous NHEFS waves
were traced; however, an additional 57
subjects who had been traced and foun
to be alive in previous waves were lost
in 1992. Approximately 32 percent (n =
4,604) of the 1992 analytic cohort was
deceased; 3,212 subjects were identifie
as deceased in the 1982–84, 1986, or
1987 NHEFS, and an additional 1,392
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Figure 7. Tracing status of the NHANES I Epidemiologic Followup Study cohort
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subjects identified as deceased in the
1992 NHEFS. A death certificate is
available for 4,497 (97.7 percent) of the
decedents.

The success of the tracing efforts
for the 1992 analytic cohort according
to age at baseline examination, race, a
sex is shown intable G. To summarize
how these demographic factors were
related to tracing success, a multiple
logistic model was fitted to the
cross-classification of age, race, and se
with the proportion of subjects who
were lost to followup as the dependent
variable. The analysis was limited to
black and white subjects, because ther
were few subjects of other races (n =
172). Additional analytic definitions and
parameters used for this analysis of
subjects lost to followup have been
described previously in the section of
this report entitled ‘‘Study design and
tracing activities.’’ The final model
included interactions for race and sex
(p = 0.0023) and age and sex (p =
0.0534). The smallestp value for a
deleted term was 0.27. Black men wer
more than 3 times as likely as white
men to be lost to followup, and black
women were 69 percent more likely tha
white women to be lost. Odds ratios
relative to white women, the group with
the lowest rates of loss to followup, are
1.17 for white men, 3.83 for black men
d

,

and 1.69 for black women. Rates of lo
to followup were highest among
subjects 25–34 years of age at baselin
and lowest among subjects 65–74 yea
of age for men and women. However,
the loss to followup rate for those
subjects 25–34 and 45–54 years of ag
were more than 50 percent higher for
women than for men.

Analysis using a multiple logistic
regression was conducted for black an
white subjects to determine whether
those subjects lost to followup in the
1992 analytic cohort were at relatively
high risk of death. The regression mod
included (in addition to age, race, sex,
and interaction terms for race and sex
and for age and sex) six health
characteristics measured during
NHANES I that have been established
as risk factors for mortality: High blood
pressure, high cholesterol, overweight,
history of heart attack, history of
diabetes, and smoking status. Definitio
of these risk factors are described in th
section of this report entitled ‘‘Study
design and tracing activities.’’

The results of this multiple logistic
regression are presented intable H. The
baseline risk factors of high cholestero
overweight, and history of heart attack
or diabetes did not have a statistically
significant effect on loss to followup. O
the six baseline risk factors, only high
l

blood pressure and smoking status had
significant effect on loss to followup.
Subjects with high blood pressure were
25 percent less likely to be lost to
followup (p = 0.0333) than were
subjects with normal systolic readings.
Current smokers were twice as likely a
nonsmokers to be lost to followup
(p < 0.0001). These results for smoking
suggest that those subjects who were
lost to followup in the 1992 NHEFS
may be somewhat more likely to have
died compared with those who were
successfully traced. However, because
the proportion lost to followup is
relatively small compared with the
proportion deceased in the 1992 analy
cohort (0.04 versus 0.32), there should
be relatively little bias in mortality
findings as a result of loss to followup.

Table Jgives the results for death
certificate data collection for the analyt
cohort by age at NHANES I
examination as well as for race and se
Death certificates were obtained for a
high percent of decedents among the
age-sex-race groups (from 89.7 to
100.0 percent). Black decedents were
2.4 times more likely than white
decedents to not have a death certifica
and women were 66 percent more likel
than men to not have a death certificat

Ongoing Activities
Five public use data tapes

containing vital and tracing status,
interview, health care facility stay, and
mortality data from the 1992 NHEFS
are available from the National
Technical Information Service (NTIS).
The Vital and Tracing Status Data Tape
contains summary information from all
waves of followup for all 14,407
members of the NHEFS cohort. The
Interview Data Tape contains
information from 9,281 interviews
(7,600 subject and 1,681 proxy
interviews) collected during the 1992
NHEFS interview data collection period
The Health Care Facility Stay Data Tap
contains 10,535 stay records. It has the
same format as the Revised 1982–84
NHEFS and the 1986 and the 1987
NHEFS Health Care Facility Stay Data
Tapes. A Supplemental Health Care
Facility Stay data tape has been create
to provide information on overnight



Table G. Number and percent distribution of subjects by status at followup in the NHANES I Epidemiologic Followup Study, 1992 analytic
cohort, by race, sex, and age at NHANES I

Race, sex, and age1
All

respondents

Status at followup

Surviving Deceased
Lost to
followup

All
subjects Surviving Deceased

Lost to
followup

Number Percent distribution

All races2 . . . . . . . . . . . . . . . . . 14,407 9,257 4,604 546 100.0 64.3 32.0 3.8

Male:
25–34 years . . . . . . . . . . . . . . 1,127 996 50 81 100.0 88.4 4.4 7.2
35–44 years . . . . . . . . . . . . . . 928 773 114 41 100.0 83.3 12.3 4.4
45–54 years . . . . . . . . . . . . . . 1,060 739 304 17 100.0 69.7 28.7 1.6
55–64 years . . . . . . . . . . . . . . 860 388 462 10 100.0 45.1 53.7 1.2
65–74 years . . . . . . . . . . . . . . 1,836 275 1,540 21 100.0 15.0 83.9 1.1

Female:
25–34 years . . . . . . . . . . . . . . 2,382 2,070 68 244 100.0 86.9 2.9 10.2
35–44 years . . . . . . . . . . . . . . 2,013 1,771 163 79 100.0 88.0 8.1 3.9
45–54 years . . . . . . . . . . . . . . 1,220 1,005 187 28 100.0 82.4 15.3 2.3
55–64 years . . . . . . . . . . . . . . 964 634 321 9 100.0 65.8 33.3 0.9
65–74 years . . . . . . . . . . . . . . 2,017 606 1,395 16 100.0 30.0 69.2 0.8

White

Both sexes . . . . . . . . . . . . . . . . 12,036 7,945 3,702 389 100.0 66.0 30.8 3.2

Male:
25–34 years . . . . . . . . . . . . . . 964 871 36 57 100.0 90.4 3.7 5.9
35–44 years . . . . . . . . . . . . . . 802 679 95 28 100.0 84.7 11.8 3.5
45–54 years . . . . . . . . . . . . . . 895 643 240 12 100.0 71.8 26.8 1.3
55–64 years . . . . . . . . . . . . . . 741 348 387 6 100.0 47.0 52.2 0.8
65–74 years . . . . . . . . . . . . . . 1,501 235 1,257 9 100.0 15.7 83.7 0.6

Female:
25–34 years . . . . . . . . . . . . . . 1,980 1,752 44 184 100.0 88.5 2.2 9.3
35–44 years . . . . . . . . . . . . . . 1,609 1,452 102 55 100.0 90.2 6.3 3.4
45–54 years . . . . . . . . . . . . . . 1,047 893 133 21 100.0 85.3 12.7 2.0
55–64 years . . . . . . . . . . . . . . 819 548 264 7 100.0 66.9 32.2 0.9
65–74 years . . . . . . . . . . . . . . 1,678 524 1,144 10 100.0 31.2 68.2 0.6

Black

Both sexes . . . . . . . . . . . . . . . . 2,199 1,197 864 138 100.0 54.4 39.3 6.3

Male:
25–34 years . . . . . . . . . . . . . . 144 112 13 19 100.0 77.8 9.0 13.2
35–44 years . . . . . . . . . . . . . . 107 77 18 12 100.0 72.0 16.8 11.2
45–54 years . . . . . . . . . . . . . . 154 87 62 5 100.0 56.5 40.3 3.2
55–64 years . . . . . . . . . . . . . . 105 35 66 4 100.0 33.3 62.9 3.8
65–74 years . . . . . . . . . . . . . . 313 37 264 12 100.0 11.8 84.3 3.8

Female:
25–34 years . . . . . . . . . . . . . . 369 294 24 51 100.0 79.7 6.5 13.8
35–44 years . . . . . . . . . . . . . . 365 286 58 21 100.0 78.4 15.9 5.8
45–54 years . . . . . . . . . . . . . . 167 107 54 6 100.0 64.1 32.3 3.6
55–64 years . . . . . . . . . . . . . . 142 83 57 2 100.0 58.5 40.1 1.4
65–74 years . . . . . . . . . . . . . . 333 79 248 6 100.0 23.7 74.5 1.8

Other

Both sexes . . . . . . . . . . . . . . . . 172 115 38 19 100.0 66.9 22.1 11.0

Male:
25–34 years . . . . . . . . . . . . . . 19 13 1 5 100.0 68.4 5.3 26.3
35–44 years . . . . . . . . . . . . . . 19 17 1 1 100.0 89.5 5.3 5.3
45–54 years . . . . . . . . . . . . . . 11 9 2 – 100.0 81.8 18.2 –
55–64 years . . . . . . . . . . . . . . 14 5 9 – 100.0 35.7 64.3 –
65–74 years . . . . . . . . . . . . . . 22 3 19 – 100.0 13.6 86.4 –

Female:
25–34 years . . . . . . . . . . . . . . 33 24 – 9 100.0 72.7 – 27.3
35–44 years . . . . . . . . . . . . . . 39 33 3 3 100.0 84.6 7.7 7.7
45–54 years . . . . . . . . . . . . . . 6 5 – 1 100.0 83.3 – 16.7
55–64 years . . . . . . . . . . . . . . 3 3 – – 100.0 100.0 – –
65–74 years . . . . . . . . . . . . . . 6 3 3 – 100.0 50.0 50.0 –

– Quantity zero.
1See appendix II for a discussion of revised race, corrected sex, and recalculated age at the NHANES I examination.
2Includes races other than white or black.

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 analytic cohort consists of 14,407 subjects, ages 25–74 years and over at NHANES I
examination.
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Table H. Odds ratios, confidence intervals, and statistical significance for selected health
characteristics on loss to followup for the NHANES I Epidemiologic Followup Study, 1992
analytic cohort

Baseline characteristic

95-percent confidence interval

Odds
ratio

Lower
bound

Upper
bound p value

High blood pressure . . . . . . . . . . . . . . . 0.75 0.57 0.98 0.0333
High cholesterol . . . . . . . . . . . . . . . . . . 0.95 0.70 1.28 0.7208
Overweight . . . . . . . . . . . . . . . . . . . . . 1.11 0.89 1.37 0.3519
History of heart attack . . . . . . . . . . . . . . 0.91 0.42 1.97 0.8027
Diabetes . . . . . . . . . . . . . . . . . . . . . . . 1.21 0.68 2.15 0.5238
Smoking . . . . . . . . . . . . . . . . . . . . . . . 2.04 1.53 2.70 <0.0001

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 analytic cohort consists of
14,407 subjects, ages 25–74 years at NHANES I examination. Data are based on multiple logistic regression with race, sex, age at
NHANES I examination and race-sex and age-sex interaction terms included.
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facility stays that occurred outside the
reported followup period. For example,
an abstract collected in 1992 that shou
have been received and placed on a
Health Care Facility Stay data tape in a
earlier wave (1982–84, 1986, or 1987)
would be placed on the Supplemental
HCFS file.

Thirty-nine of the seventy records
on the Supplemental HCFS file replace
records from previous survey periods
that contained only reported overnight
stay information. These records now
contain the reported stay and a matche
facility abstract. The remaining 31
records contain information on
previously uncollected facility stay
reports.

The Mortality Data Tape includes
information abstracted from the death
certificates from the four NHEFS surve
periods for all deceased subjects for
whom a death certificate is available. O
the 4,497 death certificates on the 199
Mortality Data File, 1,935 are for
subjects who died and for whom death
certificates were obtained during the
1982–84 survey period, 33 are for thos
who died during the 1982–84 NHEFS
survey period but for whom death
certificates were not obtained until afte
the 1982–84 NHEFS ended, 616 are fo
deceased subjects for whom death
certificates were obtained during the
1986 NHEFS, 524 are for subjects who
died during the 1987 NHEFS survey
period, 15 are for those who died durin
the 1987 NHEFS survey period but for
whom death certificates were not
obtained until after the 1987 NHEFS
ended, and 1,374 are for deceased
subjects for whom death certificates
were obtained during the 1992 NHEFS
The 1992 data tapes should be us

with the data tapes from the NHANES
survey and the 1982–84, 1986, and 19
NHEFS’s tapes to investigate the effec
of baseline measures on subsequent
health status. All NHEFS Public Use
data tapes are available through NTIS
The study identification number (the
sample sequence number) can be use
to link the files from any of the
followup surveys to all NHANES I files

Additional information on the
NHEFS cohort will be available in
future years. While no interview
recontacts are currently planned for th
cohort, mortality data collection is
scheduled to continue indefinitely.
Current plans are to continue passive
tracing and collecting cause-of-death
information for the NHEFS cohort by
matching records to the National Deat
Index. NCHS will produce an updated
mortality file through 1997 that will
extend the followup period to 25 years
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Table J. Number of deaths and percent of decedents without an available death certificate
among the NHANES I Epidemiologic Followup Study, 1992 analytic cohort, by race, sex,
and age at NHANES I

Race, sex, and age1
Number of
deaths

Percent without
a death certificate

All races2

Both sexes . . . . . . . . . . . . . . . . 4,604 2.3

Male:
25–34 years . . . . . . . . . . . . . . 50 2.0
35–44 years . . . . . . . . . . . . . . 114 0.9
45–54 years . . . . . . . . . . . . . . 304 0.7
55–64 years . . . . . . . . . . . . . . 462 2.2
65–74 years . . . . . . . . . . . . . . 1,540 1.9

Female:
25–34 years . . . . . . . . . . . . . . 68 2.9
35–44 years . . . . . . . . . . . . . . 163 6.1
45–54 years . . . . . . . . . . . . . . 187 3.2
55–64 years . . . . . . . . . . . . . . 321 2.8
65–74 years . . . . . . . . . . . . . . 1,395 2.6

White

Both sexes . . . . . . . . . . . . . . . . 3,702 1.8

Male:
25–34 years . . . . . . . . . . . . . . 36 –
35–44 years . . . . . . . . . . . . . . 95 1.1
45–54 years . . . . . . . . . . . . . . 240 0.8
55–64 years . . . . . . . . . . . . . . 387 1.8
65–74 years . . . . . . . . . . . . . . 1,257 1.5

Female:
25–34 years . . . . . . . . . . . . . . 44 4.5
35–44 years . . . . . . . . . . . . . . 102 2.9
45–54 years . . . . . . . . . . . . . . 133 2.3
55–64 years . . . . . . . . . . . . . . 264 1.9
65–74 years . . . . . . . . . . . . . . 1,144 2.3

Black

Both sexes . . . . . . . . . . . . . . . . 864 4.4

Male:
25–34 years . . . . . . . . . . . . . . 13 7.7
35–44 years . . . . . . . . . . . . . . 18 –
45–54 years . . . . . . . . . . . . . . 62 –
55–64 years . . . . . . . . . . . . . . 66 4.5
65–74 years . . . . . . . . . . . . . . 264 4.2

Female:
25–34 years . . . . . . . . . . . . . . 24 –
35–44 years . . . . . . . . . . . . . . 58 10.3
45–54 years . . . . . . . . . . . . . . 54 5.6
55–64 years . . . . . . . . . . . . . . 57 7.0
65–74 years . . . . . . . . . . . . . . 248 4.0

– Quantity zero.
1See appendix II for a discussion of revised race, corrected sex, and recalculated age at the NHANES I examination.
2Includes races other than white or black.

NOTES: NHANES I is defined as the first National Health and Nutrition Examination Survey. The 1992 analytic cohort consists of
all 14,407 subjects ages 25–74 years and over at NHANES I examination. Percents are based on the 4,604 deceased subjects in
the 1992 analytic cohort.
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Appendix I

Study Materials

Tracing

Vital Status Verification Subject
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Vital Status Verification - Proxy Previously Interviewed



Series 1, No. 35 [ Page 31



Page 32 [ Series 1, No. 35



Series 1, No. 35 [ Page 33



Page 34 [ Series 1, No. 35



Series 1, No. 35 [ Page 35



Page 36 [ Series 1, No. 35

Vital Status Verification - Proxy Not Previously Interviewed
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Advance Letter to Subject Not Previously Interviewed
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Introduction for Subject and Proxy Telephone Questionnaire
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Subject Telephone Questionnaire
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Proxy Telephone Questionnaire
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Subject Mail Questionnaire - Supplement
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Letter to Hospital Administrator
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Letter to Director of Medical Records
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Appendix II

Corrections and Revisions
to the First National
Health and Nutrition
Examination Survey
Baseline Data

Three demographic data items (date
of birth, sex, and race) from the first
National Health and Nutrition
Examination Survey (NHANES I)
baseline data tapes were corrected for a
small number of subjects based on
updated information received during the
1982–84 NHANES I Epidemiologic
Followup Study (NHEFS).
Consequently, all subsequent NHEFS
Followup Public Use Data Tapes, reflect
the corrections noted in this section.

Date of Birth
Initially, the date of birth for each

NHANES I respondent was recorded
during the household interview and
subsequently coded on the NHANES I
data tapes. The household interview
usually was conducted with one member
(or more) of the household providing
social and demographic information for
all household members. The NHANES I
sample was then drawn from these
household listings. On arrival at the
Mobile Examination Center (MEC), the
subject was asked to provide his or her
date of birth, which was entered on a
record and later microfilmed. The date
of birth on the MEC record was
provided by the subject but was not
coded on the NHANES I data tape.
Thus, the original NHANES I date of
birth is the one obtained during the
household interview.

During the fieldwork for the
Followup Study, the MEC record (when
available) was used to update the date
of birth for all lost-to-followup
respondents in the hope that it would
improve tracing results. In addition, the
MEC record was used to update the date
of birth for decedents and incapacitated
subjects who had been interviewed by
proxy. Date-of-birth information was
also updated for all confirmed
respondents who, during tracing,

supplied a date of birth that differed
from the date of birth provided at
baseline. As a result, date-of-birth
information was corrected for 677 of the
14,407 subjects in the NHEFS cohort.

The age given at baseline
examination was then recalculated based
on these corrected dates of birth. The
recalculations of age at baseline
examination resulted in 224 age changes
of 1 year or more. For 31 respondents,
recalculation resulted in ages outside the
designated age range of 25–74 years.
(Two subjects were determined to be 24
years of age, 26 were 75 years of age,
one was 76 years of age, and two were
77 years of age.) Nonetheless, these
respondents will continue to be included
in the cohort and are treated as 25 and
74 years of age in cases in which age is
categorized.Table I is a cross-tabulation
of the recalculated age at baseline
examination by the original age at
examination.

Additional information on date of
birth was collected if the respondent
was administered the tracing question-
naire in the 1986, 1987, or 1992
NHEFS. This information, though, was
not used to amend the date of birth or
age at NHANES I variables, which
appear on the NHEFS public use data
tapes. (In other words, date of birth and
the age at NHANES I variables were
not revised using data collected from
1986, 1987, or 1992 NHEFS. Further-
more, these variables will never be

updated from any information collected
from the subsequent followups of the
NHEFS.) Any new information obtained
on data of birth is used solely for
tracing purposes.

Sex
The baseline sex code was changed

from female to male for one subject.
The original sex code was an error in
the NHANES I data set.

Race
A revised race variable was created

to resolve discrepancies between the
baseline interviewer-observed race and
the followup respondent-reported race.
These race codes are determined on a
case-by-case adjudication of baseline
and followup ethnicity responses and, in
the case of deceased subjects, race as
coded on the death certificate. Race was
changed for 186 subjects.Table II
shows a cross-tabulation of revised race
by the original baseline race variable.
(For a number of subjects, however,
although race was revised, baseline race
and revised race still remain grouped in
the ‘‘Other’’ category.)

Information on race of the subject
was collected during the interview in the
1986, 1987, or 1992 NHEFS if the
subject had not been previously
interviewed. This information, however,
was not used to amend the revised race
variable, which appears on the NHEFS
public use data tapes.

Table I. Number of NHANES I Epidemiologic Followup subjects by original age at NHANES I
examination and recalculated age at NHANES I examination

Original age at
baseline examination

Revised age at baseline examination

25–34
years

35–44
years

45–54
years

55–64
years

65–74
years

25–34 years . . . . . . . . . . 3,508 4 1 – –
35–44 years . . . . . . . . . . 1 2,937 8 – –
45–54 years . . . . . . . . . . – – 2,268 15 –
55–64 years . . . . . . . . . . – – 3 1,804 1
65–74 years . . . . . . . . . . – – – 5 3,852

– Quantity zero.

Table II. Number of NHANES I Epidemiologic Followup subjects by interviewer observed
race at NHANES I examination and revised race

Baseline race

Revised race

White Black Other

White . . . . . . . . . . . . . . . . . . . . . . . . 11,998 25 30
Black . . . . . . . . . . . . . . . . . . . . . . . . . 11 2,174 10
Other . . . . . . . . . . . . . . . . . . . . . . . . . 27 – 132

– Quantity zero.
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