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Plan and Operation of
the NHANES |
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Study, 1986

by Fanchon F. Finucane, M.H.S., Virginia M.
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Christine S. Cox, M.A., Joel C. Kleinman, Ph.D.,
Sandra T. Rothwell, M.P.H., Helen E.

Barbano, M.S.P.H., Jacob J. Feldman, Ph.D.,
Office of Analysis and Epidemiology

Background

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) (1-3). As shown in figure 1, NHEFS
comprises a series of followup surveys, three of which have
been conducted. The first wave of data collection, the
1982-84 NHEEFS, included all persons who were 25-74
years of age at their NHANES I examination (n =14,407).
This series report focuses on the tracing and data collection
of the second wave, the 1986 Followup. This second data
collection wave was conducted for the members of the
cohort who were 55-74 years at their baseline examination
and not known to be deceased at the 1982-84 NHEFS
(n =3,980). The third wave of data collection took place in
1987. An attempt was made to recontact the entire nonde-
ceased NHEFS cohort (n =11,750) at that time. A plan to
recontact the entire nondeceased NHEFS cohort in 1991 is
currently under review.

NHANES I collected data from a national probability
sample of the U.S. civilian non-institutionalized 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
persons 25-74 years of age, of whom 14,407 (70 percent)
completed a medical examination.

Although NHANES I provided a wealth of information
on the prevalence of health conditions and risk factors, the
cross-sectional nature of the original survey limits its use-
fulness for studying the effects of clinical, environmental,
and behavioral factors and in tracing the natural history of
disease. Therefore, NHEFS was designed to investigate the
association between factors measured at baseline and the
development of specific health conditions. Specifically, the
three major objectives of NHEFS are to study the

following:
e Morbidity and mortality associated with suspected risk
factors

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

NHANES | 3 Followup wave :
examination
1971-75 198?-—84 1986 1987
Nutrition examination All subjects 25-74 “All nondeceased All nondeceased
only years of age at subjects who were subjects 25—-74 years
n=7,494 NHANES | examination | — [ 55 years and over at —» | of age at NHANES |
{n =14,407) NHANES | examination examination
[n=3,980) {n=11,750)
n=11348( s, b—-——~-———————
Nutrition and detailed - Traced:
health examination Alive: 3,132
n=23,854 Dead: 635 Traced:
n=6913 L— ————————————— Traced: Not traced: 213 Alive: 10,463
Detailed health Alive: 11.361 Dead: 555
examination only Dead: 2,022 > Not traced: 732
n=3,059 Nol lraced: 1,024
\_///
n=14,407

Figure 1. Followups of the NHANES 1 Epidemiologic Followup Study cohort: 14,407 subjects 25-74 years of age at NHANES |



® The natural history of chronic disease and functional This series report is devoted to the plan and operation
impairments of the 1986 Followup, which collected information on

. . . . changes in health and functional status since the study’s last
While NHANES I obtained information gathered from contact with the older members of the NHEFS cohort. It

physical exams, laboratory tests, and interviews, NHEFS is was restricted to those subjects (individuals examined in
primarily a series of interview surveys that rely on self- NHANES I) who were at least 55 years of age at their
reporting of medical conditions. Attempts were made, how- NHANES I examination (n = 5,677). They represent al-
ever, to supplement the followup interview information in most 40 percent of the entire NHEFS cohort. As shown in
the NHEFS with health care facility medical records and figure 2, this portion of the NHEFS cohort included 1,697

death certificat?s: .. ) subjects who were deceased at the time of the 1982-84
NHEFS originated as a joint project betwe_en the sz- NHEFS* and 3,980 subjects who were not known to be
tional Center for Health Statistics and the National Insti- deceased at the time of the 1982-84 NHEFS. Tracing and

tute on Aging. It has been funded primarily by the National
Institute on Aging, with additional financial support from
the following components of the National Institutes of
Health and other Public Health Service agencies: the Na- will be referred to as the “1986 Followup cohort.” The

tional Cancer Institute; the National Institute of Child remaining 1,697 subjects who were deceased at the time of
Health and Human .Developmeng; the Nz!tlonal Heart, the 1982-84 NHEFS were excluded from additional data
Lung, and Blood Institute; the National Institute on Alco- collection in the 1986 NHEFS and were not included as
hol Abuse and Alcoholism; the National Institute of Mental part of the 1986 Followup cohort. For analytic purposes,

Health; the National Institute of Diabetes and Digestive though, information collected for this group in the 1982-84
and Kidney Diseases; the National Institute of Arthritis and NHEFS may be used in conjunction with the information

Musculoskeletal and .Skin I?iseases; the Nationzlll Institut_e collected in the 1982-84 NHEFS and 1986 NHEES on
of Allergy and Infectious Diseases; and the National Insti- subjects who were part of the 1986 Followup cohort.
tute of Neurological and Communicative Disorders and

Stroke. All of these agencies were involved in both devel-
oping topics important fo their specialty areas and design-  wyougnout this seport, the term “1982-84 NHEFS" is synonymons with
ing procedures to collect data that would address these “1982-84 Followup,” and the term “1986 NHEFS” is synonymous with
issues. %1986 Followup.”

data collection in the 1986 Followup were undertaken only
for the 3,980 subjects in the latter group, regardless of their
tracing or interview status in 1982-84. Hereinafter, they

NHEFS, 1986 Followup
5,677 subjects
B5 years and over
at NHANES | examination
100.0 percent

/‘\..

1,697 deceased in 3,980 not deceased in
1982-84 NHEFS : 1882-84 NHEFS and
29.9 percent eligible to be
' recontacted in 1986
NHEFS

70.1 percent

-— T

3,767 traced 213 lost to followup’
3,132 surviving 635 deceased
83.1 percent 16.9 percent
3,027 interviewed 105 not interviewed 562 proxy interviews 19 proxy 54 death
96.6 percent 3.4 percent with death interviews certificates
certificate only only
/\ 88.5 percent 3.0 percent 8.5 percent
2,558 participated 469 did not
in interview participate in
84.5 percent interview (interview
conducted with proxy)
15.5 percent

110 {51.6 percenl} of 213 had been successfully traced in the 1982-84 NHEFS: 103 {4B.4 percent) of 213 were lost to followup also in the 1982—-84
NHEFS.

Figure 2. Summary of data collection in the NHANES | Epidemiologic Followup Study (NHEFS), 1986
2



Tracing of subjects in the 1986 Followup began in late
1984, Interview data were collected during three pretests in
1985 followed by a main survey period in 1986. As of July
28, 1986, the end of the 1986 NHEFS survey, 3,767
(94.6 percent) of the 3,980 members of the 1986 Followup
cohort had been successfully traced. Interviews were con-
ducted for 3,608 subjects (95.8 percent of those success-
fully traced). In addition, 5,405 facility stay records were
collected for 2,021 subjects using information obtained
from the interview, death certificate, or some other source.
Death certificates were obtained for 616 (97.0 percent) of
the 635 subjects who were known to have died since last
contact.

To use the 1986 Followup study data most effectively,
it is necessary to understand the study design and proce-
dures of NHANES I and the 1982-84 Followup of the
NHEFS. A brief overview of these two surveys is provided
below. More detailed information on these surveys is pre-
sented in other publications (14).

NHANES | (1971-75)

NHANES 1 was designed to collect extensive demo-
graphic, medical history, nutritional, clinical, and laboratory
data on a probability sample of the civilian noninstitutiona-
lized population of the United States (1-3). The survey was
a multistage, stratified probability sample of clusters of
persons 1-74 years of age. 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 (2544 years of age), and
elderly persons (65 years of age and over). A subsample of
6,913 adult NHANES I participants 25-74 years old, called
the “detailed sample,” consisted of a random subsample of
subjects examined in 1971-74 and all subjects in the Aug-
mentation Survey. Persons included in the detailed sample
were examined in greater depth and provided with addi-
tional questionnaire items. More information on the sam-
pling frame and survey instruments used for the detailed
sample may be found in the plan and operation series
reports for the NHANES T survey (1-3).

As a result of these varied design features of
NHANES I, not all of the members of the NHEFS cohort
received the same questions or examinations at baseline.
For example, while all 14,407 adults in the NHEFS cohort
received the general medical examination, only those
11,348 adults who were not in the Augmentation Survey
were administered nutrition questionnaires at NHANES L.
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 first data collection
wave of the NHEFS series (4). It included 14,407 persons
25-T74 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 (n = 13,383) of
the study population had been successfully traced.

The basic design of the 1982-84 NHEFS consisted of
the following components:

® Tracing subjects or their proxies to a current address

® Acquiring death certificates for deceased subjects

e 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, includ-
ing pathology reports and electrocardiograms

No attempt had been 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. Tracing sources included criss-cross and
city directories, telephone contacts, direct mail, U.S. Post
Office address information requests, National Death Index
(5) checks, State department of motor vehicle listings, State
vital statistics files, and field visits to neighbors at last
known address. A subject in the NHEFS cohort was con-
sidered successfully traced if he or she (or another infor-
mant, 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 werc
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 subject was used to request a copy of the death
certificate from the appropriate State vital statistics office.
Death certificates were obtained for 1,935 of the 2,022
decedents by the end of the 1982-84 survey period. (An
additional 33 death certificates for 1982-84 NHEFS decc-
dents 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 1986 NHEFS Mortality Data Public Use Tape
Documentation.) Efforts continue to locate all missing
death certificates.

During tracing, efforts were made to obtain a current
address for surviving subjects and to identify a knowledge-
able proxy respondent for deceased subjects and for surviv-
ing subjects who were incapacitated and unable to
participate in the 1982-84 NHEFS. Respondents (that is,
subjects or proxies who provided followup information)
who were identified and located through the tracing



procedure were then contacted and asked to participate in
an interview. In a few cases (n = 65), subjects who had
been traced successfully could not be relocated for the
interview. Only their vital status and the date when they
were last traced in the 1982-84 survey period are available.

An attempt was made to interview all subjects (or their
proxies) identified during tracing. Interviews were con-
ducted wherever the subject resided, including at nursing
homes, prisons, and mental health facilities. Occasionally
interviews were conducted at some other convenient loca-
tion (for example, a parent’s home). In most instances,
however, the proxy interviews for deceased subjects were
conducted over the telephone.

The interview was designed to gather information on
selected aspects of the subject’s health history since the
time of 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 an assessment of
various aspects of functional status. Whenever possible, the
questionnaire was designed to retain item comparability
between NHANES I and the 1982-84 NHEFS in order to
measure changes over time. However, questionnaire items
were modified, added, or deleted when necessary to take
advantage of current improvements in questionnaire meth-
odology, Physical 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. Inter-
views 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 incapaci-
tated. 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 elicited 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 conclu-
sion 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 were retained on file,
and a photocopy was sent to each health care facility that
the 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 been reported (through inter-
views, 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 diagnoses
(if requesting from a hospital) or admitting diagnoses (if
requesting from a nursing home), and information on any
procedures that may have been performed.



Study design and
tracing activities

The 1986 Followup was conducted to extend the fol-
lowup period for the older NHEFS population. The main
objectives of the 1986 Followup were as follows:

e To continue monitoring changes over time in health,
functional status, and utilization of hospitals and nurs-
ing homes

e To track the incidence of various medical conditions

Because the recontact for this Followup occurred on the
average of only 3 years after the 1982-84 Followup, the
ability to successfully retrace subjects and to have respon-
dents accurately recall the subject’s overnight health care
facility stays since last contact was improved.

The 1986 Followup was restricted to 5,677 NHEFS
subjects who were 55 years and over at the time of their
NHANES I examination (almost 40 percent of the entire
NHEFS cohort). Tracing and data collection in the 1986
Followup were undertaken for only a portion of these
subjects, who are referred to as the 1986 Followup cohort.
The 1986 Followup cohort consisted of the 3,980 subjects
ages 55 years and over at NHANES I who were not known
to be deceased in the 1982-84 NHEFS, regardless of
whether they had been successfully traced or interviewed in
1982-84. No additional interview or health care facility stay
information was collected in the 1986 NHEFS for the 1,697
subjects who were 55 years and over at NHANES I and
known to be deceased at the time of the 1982-84 NHEFS
even if, in 1982-84, a proxy interview had not been con-
ducted or collection of health care facility records had not
been undertaken for the decedent.

Study design

The design and data collection procedures adopted in
the 1986 Followup were very similar to the ones 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 NHEFS waves, however, was the manner in which the
interviews were conducted. In the 1982-84 NHEFS, the
2-hour subject interview usually was conducted in person;
in the 1986 NHEFS, cach interview averaged 30 minutes
and was conducted primarily by telephone. In addition,
because the questionnaire was not administered in person,
no physical measurements were made in the 1936 NHEFS.
Copies of all pertinent study materials (tracing materials, a
brochure, letters, questionnaires, authorization forms, and

health facility data collection forms) can be found in
appendix I.

Each survey component (tracing, interviewing, collect-
ing hospital and nursing home records, and obtaining death
certificates) conducted in the 1986 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 re-
sults from the data collection procedures for the 1986
NHEFS. The flow chart 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 November 1984 and was conducted
on all 3,980 subjects 55 years and over at their NHANES I
examination who were not known to be deceased in the
1982-84 NHEEFS. Because the validity of longitudinal stud-
ies depends on the completeness of followup, a large variety
of tracing sources was used to trace subjects in the 1986
Followup. For example, throughout the tracing process,
periodic matches were made of all nondeceased NHEFS
participants to the National Death Index (5) and to the
enrollee file of the Health Care Financing Administration.

The majority of the tracing in the 1986 NHEFS was
conducted by dividing the 1986 Followup subjects into two
groups based on their vital status in the 1982-84 NHEFS.
Subjects who had been successfully traced alive in the
1982-84 NHEFS underwent one set of tracing procedures
while subjects who had not been successfully traced in the
1982-84 NHEFS underwent another. The tracing proce-
dures used for each group are discussed in the following
paragraphs. Subjects and proxy respondents who were iden-
tified and located through the tracing procedure were then
contacted by telephone or mail (if a telephone number was
not available) and asked to participate in an interview.

Retracing subjecis traced successfully in
the 1982-84 NHEFS

Of the 3,980 subjects not known to be deceased in
1982-84 NHEFS, 3,766 had been successfully traced and
found to be alive in 1982-84. They include all subjects in
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the 1982-84 NHEFS who were coded as “1” (“Alive”) on
the 1982-84 NHEFS Vital and Tracing Status Public Use
Data Tape. Of these 3,766 subjects, 3,659 (97.2 percent)
were successfully traced again in the 1986 Followup.

The first step in retracing each subject was to contact
directory assistance in the area in which the subject had
been living during the 1982-84 Followup. Subjects were
considered successfully retraced if their first and Jast names
and either the address or telephone number recorded in
their 1982-84 NHEFS tracing records matched the infor-
mation provided by directory assistance. Subjects with
matching information on first and last name but who had a
different address and a different telephone number were
designated as “possible matches.” Information on the veri-
fication of possible matches is found later in this section.

When efforts using directory assistance failed to pro-
duce a conclusive match, other tracing sources were used.
They included post office address inquiries, submission of
the person’s Social Security Number to the Social Security
Administration, and calls to the tracing reference provided
in the 1982-84 NHEFS (typically, a person not living in the
subject’s household at the time of the 1982-84 NHEFS). In
addition, persons included in the baseline or 1982-84
NHEFS household composition lists were contacted, if
available, to locate the subject. All subjects identified
through these additional tracing sources were considered
“possible matches.”

Tracing subjects not traced successfully
in the 1982-84 NHEFS

A different set of tracing sources was used to trace the
remaining 214 subjects in the 1986 Followup cohort who
had not been successfully traced in the 1982-84 NHEFS.
This group includes all subjects who had a problematic vital
status in the 1982-84 NHEEFS. It consists of 202 subjects
who were never successfully traced during the 1982-84
NHEFS (coded as “4” (“Unknown”) on the 1982-84
NHEEFS Vital and Tracing Status Public Use Data Tape)
and 12 subjects who were initially traced in the 1982-84
NHEFS but subsequently lost prior to the 1982-84 inter-
viewing period (coded as “5” (“Traced alive but lost prior
to interview period”) on the 1982-84 NHEFS Vital and
Tracing Status Public Use Data Tape). For analytic pur-
poses, the latter 12 subjects are considered successfully
traced in the 1982-84 NHEFS because they were contacted
during the survey period. Because of their problematic vital
status in the 1982-84 NHEFS, however, they were not
grouped for tracing purposes in the 1986 Followup with the
other 3,766 subjects who were considered successfully
traced alive in the 1982-84 NHEFS.

Of the 214 subjects, half (n = 108) were successfully
traced in the 1986 Followup using the following prescribed
tracing procedure. The first step was to contact directory
assistance in the area where the subject had last been
known to live to determine whether he or she had returned
to that area. Other tracing sources used after the directory
assistance inquiries included motor vehicle office and credit
bureau checks for male relatives and spouses of
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female subjects who were included on the household com-
position listings obtained in NHANES I. Furthermore,
criss-cross directory searching was undertaken to locate
residents living on the block where the subject was last
known to have resided. When found, these persons were
contacted to determine whether they were familiar with the
subject and, if so, whether they knew the whereabouts of
the subject. A subject identified through any of these
tracing sources was considered a possible match,

Verification of possible matches

Respondents for possible-matched subjects were con-
tacted and administered a tracing questionnaire to verify
the subject’s identity. A subject who was a possible match
was considered successfully traced if he or she or a proxy
respondent (in the case the subject was deceased or inca-
pacitated and unable to be interviewed) correctly re-
sponded to a set of verification questions used to establish
the subject’s identity. (If the respondent did not have a
telephone, he or she was sent a mail update form to
complete.) Once the name of the subject was verified, the
respondent had to correctly supply at least two of the
following three items:

® Subject’s date of birth. Date of birth was considered
verified if the subject’s month, day, and year of birth
matched exactly the information obtained at last con-
tact (that is, either baseline or the 1982-84 NHEFS,
depending on whether the subject had been success-
fully traced in the 1982-84 NHEFS). However, if only
the month and day matched, the birth year had to be
within 2 years of the year listed in the tracing records
for the date of birth to be considered verified. In some
cases, a proxy respondent was administered the ques-
tions and did not know the subject’s date of birth. This
item, however, was considered verified if the age pro-
vided by the proxy for the subject was within 2 years of
the deceased subject’s age at death or of the 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 requested the name of another proxy
respondent.

® Subject’s address at time of 1982-84 NHEFS. The ad-
dress at the time of the 1982-84 NHEFS was consid-
ered verified if the street name, city, and state reported
at last contact matched the information on record.
Street number 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 (either NHANES I or the 1982-84 NHEFS)
was considered verified if the respondent recalled the
name and relationship of at least one household mem-
ber. If the respondent reported that the subject lived
alone and this agreed with the information in the
tracing records, this also was considered a match.



Lost to followup code of “7,” The date when they were last known alive is
the date that tracing was conducted. Analysts may want to

All subjects who could not be located through the consider these six subjects lost to followup. However, the
tracing procedures were considered lost to followup in the authors feel that the available data indicate that there is a
1986 NHEFS. In 53 cases, even though information about high probability that these subjects were alive at the time of
the death of a subject was obtained from a former neigh- tracing in the 1986 NHEFS.
bor, a relative, or another tracing source, that subject was As of July 28, 1986, the end of the 1986 survey,
considered lost to followup because the information was 94.6 percent (n = 3,767) of the 3,980 subjects in the 1986
not verified by means of a proxy interview or a death Followup cohort had been successfully traced (see
certificate. A subject’s death had to be confirmed by either a figure 2). Only 107 (2.8 percent) of the 3,766 subjects who
death certificate or proxy interview. had been traced alive in the 1982-84 NHEFS were not

There were two groups of subjects who were consid- successfully traced in the 1986 NHEFS, and 106

ered alive for analytic purposes in the 1986 Followup but (49.5 percent) of the 214 not successfully traced in the
who are assigned a special 1986 Followup vital status code. 1982-84 NHEFS again were not successfully traced in the
The first group consists of 12 subjects who were initially 1986 NHEFS.

traced alive in the 1986 NHEFS but were subsequently lost The success of the tracing efforts in the 1986 Followup
prior to the 1986 interviewing period. Only their vital status according to age at baseline examination, race, and sex are
and the date when they were last traced i the 1986 survey given in table A (see appendix II for discussion of age,
period are available. The second group includes six subjects race, and sex variables). To summarize how these demo-
for whom a direct confirmation of vital status was not graphic factors were related to tracing success, a multiple
obtained, due to a failure to follow tracing procedures logistic model was fitted to the cross-classification of age at

properly. They are identified by a 1986 NHEFS vital status baseline examination, race, and sex, with the proportion of

Table A. Number of subjects and percent distribution of respondents by status at followup in the NHANES | Epidemiologic Followup
Study, 1986 Followup cohort, according to race, sex, and age at NHANES |

Stalus al followup
All Lost lo All Lost to
Race, sex, and age' subjects Surviving Deceased followup subjects Surviving Deceased followup
Number Percent distribulion
All races? 3,980 3,132 635 213 100.0 78.7 16.0 5.4
Male:
B5-64years. ... ... 000 677 573 74 30 100.0 84.6 109 4.4
65-74years. .......-... ... 1,001 674 261 66 100.0 67.3 261 6.6
Female:
S5-64years............... 864 769 56 39 100.0 89.0 6.5 45
65-74VYears . . .. v i i 1,438 1,116 244 78 100.0 77.6 17.0 5.4
White
Bolhsexes ................. 3,364 2,697 524 143 100.0 80.2 15.6 4.3
Male:
55-64vyears . . ... .oy 592 508 63 21 100.0 85.8 10.6 3.5
65~74years............... 826 570 215 41 100.0 69.0 26.0 5.0
Female:
E5-B4years. ........cuun.n 734 659 48 27 100.0 89.8 6.5 3.7
65-74years. . ............. 1,212 960 198 54 100.0 79.2 16.3 4.5
Black
Bolhsexes . ................ 590 414 108 68 100.0 70.2 18.3 115
Male:
S5-B4years. . ... ... ....... 73 57 9 7 100.0 78.1 12.3 9.6
65~74years. . . ..., ... 168 []: ] 45 25 100.0 58.3 2G6.8 14.9
Female: !
65-64years. . ......000nu. 127 107 8 12 100.0 84.3 6.3 94
65~74years .. ..... ... 222 152 46 24 100.0 66.5 20.7 10.8
Other
Bolhsexes ...........c..... 26 21 3 2 100.0 80.8 11.5 7.7
Male:
65-B4years . - .. ... _...._.. 12 8 2 2 100.0 66.7 16.7 16.7
65~74vyears . . ... ... ... .. 7 6 1 - 100.0 . 85.7 14.3 -
Female:
b5-B4years. ....... ... 3 3 - - 100.0 100.0 - -
65-74years. ..... ... ... 4 4 - - 100.0 100.0 - -

15ee appendlx Il for a discusslon of revised race, correcled sex, and recalculated age at NHANES 1.
2ncludes races olher lhan while or black.

NOTE: The 1986 Followup cohort conslsts of 3,980 subjecls, 55 years and over at NHANES |, who were not known lo be deceased In lhe 1962-84 NHEFS.



subjects who were lost to followup representing the depend-
ent variable. The analysis was limited to black and white
respondents, because there were few subjects of other races
(n = 26). Age at baseline examination was categorized into
two groups (55-64 and 65-74 years). Interaction terms
were deleted from the saturated model to develop the
simplest model that would fit the data. The smallest p value
(probability) for a deleted term was .48. The final model
included main effects for race (p < .0001), sex (p = .3811),
and age at baseline examination (p = .0676). The results
from the multiple logistic regression indicated that black
persons in the 1986 Followup cohort were 2.9 times more
likely to be lost to followup compared with their white
counterparts. Because the proportion lost to followup in
the 1986 Followup cohort is relatively small compared with
the proportion deceased (0.05 versus 0.16, respectively),
there should, however, be relatively little bias in mortality
findings as a result of loss to followup.

Analysis using a multiple logistic regression was con-
ducted 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) that have been established as risk factors for
mortality: high blood pressure (systolic blood pressure of
140 millimeters of mercury or higher), high cholesterol
(260 milligrams per 100 milliliters or higher), overweight
(for men, a body mass index greater than or equal to 27.8
kilograms per meter squared; for women, a body mass
index greater than or equal fto 27.3 kilograms per meter
squared),® history of heart attack, history of diabetes, and

YThe thresholds for overweight represent the sex-specific 85th percentiles
for persons 2029 years of age (excluding pregnant women) in the
1976-80 National Health and Nutrition Examination Survey (6).

smoking status (current smoker, current nonsmoker, or
unknown).

The results of the multiple logistic regression are pre-
sented in table B. The baseline risk factors of high choles-
terol, elevated blood pressure, overweight, and history of
heart attack did not have a statistically significant effect on
loss to followup. Of the six baseline risk factors, diabetes
and smoking had the strongest effect on loss to followup:
diabetics and current smokers were more than twice as
likely to be lost to followup compared with nondiabetics
and current nonsmokers (p = .0165 and p = .0055, re-
spectively). Because both of these characteristics are asso-
ciated with mortality, the results from this analysis suggest
that those subjects who were lost to followup in the 1986
NHEFS may be more likely to have died compared with
those who were successfully traced.

Table B. Odds ratios, confidence intervals, and statistical
significance for selected health characteristics on loss to
followup for the NHANES 1 Epidemiologic Followup Study
(NHEFS), 1986 Followup cohort

95-percent confidence inlerval

Odds Lower Upper

Baseline characleristics ratio bound bound p value
High blood pressure. . . ... .. 1.10 0.80 1.50 0.5616
High cholesterol . .. .. ..... 0.89 0.64 1.23 0.4661
Overwelght . _ . ... _...... 1.13 0.84 1.53 0.4257
History of heart altack. . . . ... 1.07 0.60 1.89 0.8220
Diabeles . .. ............ 1.79 1.1 2868 0.0165
Smoking............... 1.90 1.21 3.00 0.0055

NOTES: The 1986 Followup cohort consisls of 3,980 sublecls, ages 55 years and over al
NHANES | examinallon, who were nol known o be deceased In the 1982-84 NHEFS. Data
based on multiple loglstic regresslon wilh race, sex, and age at NHANES | examinatlon
Included.



Interview data
collection

Interview procedures

An attempt was made to obtain an interview for all
subjects who were successfully traced in the 1986 NHEFS.
The procedure used to obtain interviews in the 1986
NHEFS was similar to the one adopted in the 1982-84
NHEFS:

e An advance letter describing the Followup Study was
sent to a surviving subject or a knowledgeable proxy
respondent (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.

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

® In contrast to the 1982-84 interview procedures, the
1986 interview was administered by telephone (in
198284, the majority of the interviews were conducted
in person). When a telephone number was not avail-
able, the respondent was sent a mail questionnaire to
complete. Any overnight health care facility stays re-
ported during the interview were recorded on a hospi-
tal and health care facility chart.

e At the end of the interview, the respondent’s address
was reconfirmed. 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 and
returned. This form was used to request health care
facilities to release information from the subject’s med-
ical records to the study. It was mailed out 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.

The 1986 NHEEFS interviews were conducted over the
telephone using a computer-assisted telephone interviewing
(CATI) system. CATT allows the telephone interviewer to
enter the answers supplied by the respondent directly into
the computer. Thus, editing and coding time is reduced,
and keypunching from a hard-copy questionnaire is elimi-
nated. A computer program drives the questionnaire so
that the correct skip patterns are followed and the appro-
priate questions are displayed on the computer monitor.
The skip patterns are based on information gathered either
from previous data collection waves or from responses

provided during the interview. For example, the questions
on pregnancy and menstrual history in the 1986 interview
were programmed fo be skipped automatically if the sub-
ject was male or if the female subject had had an interview
in 1982-84. Edit and logic checks are incorporated into the
data collection system itself, thus improving the quality of
the data.

Interview data were collected during three pretests in
1985 followed by a main survey period in 1986. There were
167 interviews conducted during the pretests and 3,441
interviews during the main survey. All interview data col-
lected from the pretests and main survey are included on
the 1986 Followup Interview Public Use Data Tape.
Figure 3 summarizes selected characteristics of the pre-
tests and main survey. The appendixes in the Interview
Public Use Data Tape documentation provide a compre-
hensive outline of the differences between questionnaire
items in the pretest and main survey questionnaires.

Each pretest consisted of a nonrandom sample of
subjects from a preselected area in Pennsylvania who had
been successfully traced by the time of the pretest. The
main purpose of Pretests I and II was to evaluate and “finc
tune” the questionnaire prior to programming the CATI
system in Pretest ITI. The interviews in Pretests I and IT
were conducted over the telephone using a paper version of
the respective pretest questionnaire for traced, surviving
subjects only. Pretest I was conducted from late Febrnary
1985 to mid-March 1985. Interviews were obtained for 50
of the 73 subjects selected from the Pretest I area. After
Pretest I, several small modifications were made to the
survey instrument. It was then retested in Pretest II during
the second week of May 1985. Interviews were conducted
for 19 of the 27 subjects selected from the Pretest II area.

The CATI system was tested and implemented in
Pretest ITI. This last pretest was conducted in two parts.
Interviews in the first part were conducted from mid-
August to mid-September 1985 for 77 of the 128 subjects
selected from the Pretest III area who had been traced
alive. In the second part, proxy interviews were conducted
for 21 of the 26 subjects from Pretest I, II, or III who had
been identified as deceased since last contact. These inter-
views were conducted from mid-September to early
October 1985.

The main data collection for the 1986 Followup began
in mid-January 1986, 3% months after the completion of
the Pretest III interviews, and ended late-July 1986. Ficld



1986 not interviewed during

Pretests L. II, or I

TComputer-assisted telephaone interviewing (CATI) system.

Number of Method of Use
1986 NHEFS Interview Respondent interviews . data of
component period characteristics conducted ' collection cam Comments
Pratest | February 22— Surviving subjects 50 Telephone No Interview conducted using
March 19, 1985 from 3 NHANES | ' paper version of
sample areas in questionnaire
Pennsylvania
Pretest I May 7-14, 1985 Surviving subjects from 19 Telephone No Interview conducted using
3 NHANES | sample paper version of
areas in Pennsylvania questionnaire
Pretest Il August 16— Surviving subjects from 2 77
Part 1 September 18, 1985 !\IHANES ! sar_nple areas Telephone Yes CATI system implemented
in Pennsylvania
Part 2 September 20— Proxies for subjects 21
October 4, 1985 known to be deceased
as of the 1986 NHEFS
and located in either
Pretest I, 11, or Il
Main survey January 13-July 28, Subjects (or their proxies) 3,441 Telephone  Yes Mail questionnaire sent when

or mail telephone number not avail-
able— 14 mail questionnaires
were received and stored on
Interview tape; 25 of 3,427
telephone interviews not fully
completed but stored on
interview tape

Figure 3. Interview schedule for the NHANES | Epidemiologic Followup Study (NHEFS), 1986

work was conducted regionally by dividing the sample into
three regions, with the first region having the largest and
the third region having the smallest sample size. Each
region contained States from each time zone. Interviews
were collected for 3,441 subjects during the main survey
period, of which 3,427 (99.6 percent) were conducted by
telephone and 14 (0.4 percent) were conducted by mail.

Questionnaire types

The 1986 NHEFS questionnaire was designed to
gather information on events that occurred since last con-
tact regarding the subject’s living arrangement, occurrence
and recurrence of selected chronic diseases, functional
limitations, hospital and nursing home experience, and
utilization of community services. To retain item compara-
bility between NHANES I, the 1982-84 NHEFS, and the
1986 NHEFS, a majority of the questions included on the
1986 NHEFS questionnaire were the same as those used in
the 1982-84 NHEFS. Questions on coronary bypass sur-
gery, pacemaker procedures, and the utilization of commu-
nity service were new to the 1986 NHEFS.

As in the 1982-84 NHEFS, two versions of the ques-
tionnaire were used in the 1986 NHEFS: the subject ques-
tionnaire and the proxy questionnaire (see appendix I).
Surviving subjects were always administered the subject
questionnaire. If the subject was alive but incapacitated, a
slightly modified version of the subject questionnaire was
administered to a proxy respondent. A separate proxy
questionnaire was used only when the subject was
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deceased. It consisted of a subset of the questions from the
subject questionnaire, with the 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 not able to
participate in an interview, either because the subject was
alive and incapacitated or because the subject was de-
ceased. The proxy questionnaire, however, was the type of
questionnaire administered only to the person who re-
sponded for a deceased subject. A total of 1,050 proxy
respondents were interviewed in the 1986 NHEFS. Of
these, 469 responded for an incapacitated subject and were
administered a modified version of the subject question-
naire and 581 responded for a deceased subject and, thus,
were administered the proxy questionnaire.

Nearly all 3,608 interviews collected in the 1986
NHEEFS were conducted by telephone. However, during the
main survey, when a subject or proxy could not be con-
tacted by telephone, the respondent was mailed an abbre-
viated questionnaire (see appendix I). The mail
questionnaire for surviving subjects was designed to collect
information on (a) tracing for future recontacts; (b) sub-
ject’s current living arrangements and medical history since
last contact; (c) name and address of hospitals and nursing
homes in which the subject had stayed since last contact
and the admission date for each stay; and, (d) if an inter-
view had not been obtained for the subject in 1982-84, the
subject’s cigarette smoking and alcohol habits, and, if the
subject was female, reproductive and hormone use history.



The mail questionnaire sent to the proxy 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 homes in which
the subject had stayed since last contact and the admission
date for each stay, and (c) the locality of the subject’s death.

Of the 65 questionnaires mailed to respondents in the
1986 Followup, 14 (21.5 percent) were returned. Twelve
were collected from surviving subjects and two were col-
lected from proxies for deceased subjects. Unlike the
1982-84 NHEFS, a returned mail questionnaire in the
1986 NHEFS constitutes an interview, and data from the
mail questionnaires are included on the 1986 NHEFS
Interview Tape.

Questionnaire content

Both the subject and the proxy telephone question-
naires were divided into sections according to topic area.
The major topics are summarized in figure 4. Where ap-
propriate, entire sections or specific questions in some
sections were omitted from the proxy questionnaire. In
addition, certain sections in the questionnaire were in-
cluded or omitted depending on whether an interview had
been collected for the subject in the 1982-84 NHEFS.

Part A of the subject and proxy questionnaires in-
cluded questions on the subject’s household composition
and marital status. The subject’s race was ascertained only
if the subject had not had an interview in the 1982-84
NHEFS.

Part B of the subject and proxy questionnaires con-
tained a self-reported history of selected medical condi-
tions. Specific questions were asked on arthritis, gout, heart
attack, coronary bypass surgery, pacemaker procedures,
small stroke, stroke, cancer, hypertension, diabetes, hip and
other bone fractures, pneumonia, flu, and other types of
surgeries. The proxy questionnaire also included sevjeral
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 had

an interview in the 1982-84 NHEFS 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 the 1982-84 NHEFS, the respondent
in the 1986 interview was asked to recall any recurrences of
that medical condition since the date of the 1982-84 inter-
view. The respondent was asked to recall whether a doctor
had ever told the subject that he or she had the medical
condition in question if (a) the condition had not been
reported in the 1982-84 NHEFS interview, (b) the condi-
tion was never asked about in the 1982-84 NHEFS inter-
view, (c) the subject denied that he or she had reported that
condition in the 1982-84 NHEFS interview, or (d) an
interview had not been conducted for the subject in
1982-84.

Respondents also were asked to provide information
on any overnight health care facility stays for any of the
medical conditions reported in the interview. If the subject
had had an interview in the 1982-84 NHEFS, the respond-
ent in the 1986 NHEFS was asked to recall any overnight
hospitalizations for the medical conditions of interest since
1980. If the subject had not had an interview in the 1982-84
NHEFS, then the interviewer asked the respondent to
recall any overnight stays since 1970. In the case where the
respondent reported that the subject was first told about
having the medical condition of interest before 1980 and
that information contradicted information stored in the
CATI system obtained from the 1982-84 NHEFS inter-
view, he or she was asked to provide information on all
overnight stays since 1970 for that condition.

The beginning of the respondent recall period was
defined as either 1970 or 1980 rather than the date of the
subject’s most recent interview (that is, baseline examina-
tion or 1982-84 NHEFS) for two reasons. First, the begin-
ning 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 exact dates of facility stays, increasing
the length of the recall period maximizes the probability of
collecting information on health care facility stays that
occurred since the date of the subject’s most recent
interview.

Demographic. . ........couvviunn
Medical history. .. ....c.cuv .
Health care facility stays.........
Functional status' ..............
Cigarette smoking2. . . ..........,
Alcoholic beverages?............
Weight!. ... ...
Vision and hearing' . ............
Female medical history2 . .. ......
Community services' ............
Death information. ..............
Other! ... .t

Activities of daily living
History of use

Use in past year
History;2 current weight

Locality of subject’s death

Living arrangement, household compaosition, marital status
Arthritis, heart attack, stroke, diabetes, hypertension, cancer, other chronic conditions; bone fractures
History of overnight hospital and nursing home stays since last contact

Cataracts, corrective lenses; hearing acuity
Hormone use, pregnancies, births
Use of community programs for the elderly in past year

Activity level, urinary incontinence, changes in memory

Vinformation collected only if the subject was alive at the time of the 1986 NHEFS.
2Information collected only if the subject had not had an interview in the 1982-84 NHEFS survey pariod.

Figure 4. Questionnaire topics in the NHANES | Epidemiologic Followup Study (NHEFS), 1986
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All overnight stays in health care facilities reported
during the interview were recorded onto the hospital and
health 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 transcribed onto the chart.

Part C of the subject questionnaire concerned func-
tional impairment. Several questions were first 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 Disabil-
ity Scale for arthritis (7), the Rosow-Breslau Scale (8), and
the Katz Activities of Daily Living Scale (9). The questions
were designed to measure the subject’s level of difficulty
in doing a set of everyday activities without the help of
another person or mechanical device. Information was also
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 functional ability as well as the actual func-
tional level as affected by the receipt of help or use of
devices. The items could thus be grouped in different ways
to investigate different aspects of functional status. Part C
was omitted from the proxy questionnaire.

Part D consisted of questions pertaining to the sub-
ject’s smoking and drinking habits. The questions were
designed to obtain a brief history of the subject’s lifetime
cigarette smoking behavior and an overview of the subject’s
alcohol consumption in the past year. These questions were
asked of the respondent only when a subject interview had
not been conducted in the 1982-84 NHEFS.

Part E contained questions for surviving subjects on
physical activity, memory loss, urinary incontinence, and
current body weight. A series of questions regarding the
subject’s weight history also was included in part E for
those subjects missing a 1982-84 NHEFS interview. Part E
was not included in the proxy questionnaire.

Part F consisted of questions designed to measure the
subject’s visual and auditory abilities. Questions on cataract
surgery were also included. Part F was omitted from the
proxy questionnaire.

Part G contained questions on female medical history,
including pregnancy and menstrual history and use of birth
control pills and postmenopausal hormones. The questions
in part G were asked only of female subjects (or their
proxies) who had not had an interview in the 1982-84
NHEFS.

Part H contained questions designed to measure the
subject’s utilization of community services, such as senior
citizen centers, visiting nurse services, and adult day care
centers. This section was omitted from the proxy
questionnaire.

Part I in the proxy questionnaire included questions
designed to facilitate the receipt of the subject’s death
certificate in each case where the death certificate had not
yet been received. It was also designed to obtain informa-
tion on another person who could act as a proxy if the
current proxy was not able to answer all the questions
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during the interview. Part I in the subject questionnaire
contained a question to obtain the subject’s Social Security
Number, if it had not been obtained previously in 1982-84.

Part J was used to confirm the name and address for
future tracing purposes 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
request 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 either deceased or too ill to sign the form)
to obtain his or her signature when at least one health care
facility stay was reported and listed on the subject’s hospital
and health care facility chart. When the proxy respondent
was not related to the deceased subject or to the incapaci-
tated subject who was unable to sign the medical authori-
zation form, an attempt was made in part J to identify a
relative who could sign the form. The section of this report
entitled “Health care facilities data collection process”
provides more detail on the medical authorization forms
and their effects on receipt of information from health care
facilities.

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

Interview nonresponse

By the end of the 1986 NHEFS survey (July 28, 1986),
interviews had been conducted for 90.7 percent
(n = 3,608) of the 3,980 subjects aged 55 years and over at
NHANES I and not deceased in the 1982-84 NHEFS
(95.8 percent of those successfully traced). A total of 167
interviews were conducted during the pretest periods and
3,441 during the main survey period.

As shown in figure 2, an interview was conducted for
3,027 (96.6 percent) of the 3,132 surviving subjects, of
which 469 were administered to a proxy respondent be-
cause the subject was incapacitated. A proxy interview was
conducted for 581 (91.5 percent) of the 635 decedents
identified in the 1986 NHEFS. In the 1986 NHEFS, only
3.4 percent (n = 105) of the traced, surviving subjects
were not interviewed. This nonresponse rate is one-half the
rate of 6.9 percent found among the survivors in the
1982-84 NHEFS who were 55 years and over at their
NHANES I examination. Proxy interviews were not con-
ducted for 8.5 percent of decedents in the 1986 NHEFS,
almost a 50-percent reduction from the 15.6 percent non-
response rate for decedents in the 1982-84 NHEFS who
were 55 years and over at their baseline examination. The
shorter followup period probably contributed to the in-
crease in response rate because there was a greater likeli-
hood of locating an appropriate proxy.

Table C shows the interview nonresponse rates for the
1986 Followup by age at baseline examination, race, sex,
and vital status. The lower interview success rate in the



Table C. Number and percent of traced members of the
NHANES | Epidemiologic Followup Study (NHEFS), 1986
Followup cohort without a completed interview, by vital status at
1986 NHEFS, and by race, sex, and age at NHANES |

Subjecis without complele Interview!

Surviving Deceased
Race, sex, and age® Number  Percent  Number  Percenl
All races?®
Bothsexes. . ............ 105 34 54 85
Male:
85-64years .. ......... 17 3.0 6 8.1
65-74years .........-. 26 3.9 20 7.7
Female:
85-64years ........... 23 3.0 5 8.9
65-74years .. ......... 39 3.5 23 9.4
White
Bothsexes. . ............ 86 3.2 45 8.6
Male:
65-64years ........... 15 3.0 6 95
65-74years ........... 20 3.5 14 6.5
Female:
S55-64years ........... 19 2.9 5 104
65-74years ........... 32 3.3 20 101
Black
Bothsexes. . ............ 17 41 8 74
Male:
55-64years .. ......... 2 3.5 - -
65-74years ........... 4 41 5 11.1
Female:
55-64years ........... 4 3.7 - -
65-74years . .......... 7 4.6 3 6.5

1The 1986 Followup cohort conslsts of 3,880 subjects, 55 years and over at NHANES |
examlnatlon, who were not known to be deceased In the 1982-84 NHEFS. Percents are
based on 3,132 surviving subjects and 635 deceased subjecls at the 1ime of 1986 NHEFS,
2See appendix Il for a discussion of revised race, cormrecled sex, and recalculated age at
NHANES I.

3includes races olher than white or black.

1986 Followup for decedents compared with surviving sub-
jects is apparent across the age-sex-race groups. This differ-
ence occurs partly because many of the decedents were
located from vital statistics files, and no proxy could be
identified.

To summarize how demographic factors relate to inter-
view status, multiple logistic models were fitted to the
cross-classification of age at baseline examination, race, and
sex, with the proportion of 1986 Followup subjects without
an interview as the dependent variable. The analysis was
limited to only black and white respondents, because there
were few subjects of other races (n = 26). Age at baseline
examination was categorized into two groups (55-64 years
and 65-74 years). The final model for surviving subjects
includes only the main effect terms for race (p <.0001),
sex (p =.1877), and age at baseline examination
(p = .0045). Thus, among survivors, black persons were 2.4
times more likely than white persons and subjects 65-74
years at baseline were 1.4 times more likely than those
55-64 years not to have an inferview in the 1986 Followup.
Among decedents, there were no significant differences by
race, sex, or age at baseline examination in interview
response rates, although the numbers were quite small.
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Health care facilities
data collection process

A major objective of the 1986 NHEEFS is the collection
of information on all overnight stays in health care facilities
for members of the 1986 Followup cohort. The 1986
Followup cohort consisted of the 3,980 subjects were who
at least 55 years of age at their NHANES I examination
and were not known to be deceased at the time of the
1982-84 NHEFS. Followup cohort members who have
either an interview or a death certificate on the 1986
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 1986 Followup
cohort member. This was accomplished by identifying all
overnight stays in health care facilities through a series of
reporting mechanisms, Facilities were then contacted to
obtain copies of medical records. Reports and medical
records were then linked, and the 1986 NHEFS Health
Care Facility Stay file was constructed. Critical time periods
for the collection of facility records in the 1986 NHEFS are
illustrated in figure 5. The first panel of the figure pertains
to subjects with an interview in the 1982-84 NHEFS, the
second panel pertains to those without an interview since
NHANES I examination. The time line, the first line in
each panel of the figure, identifies the events or dates used
to define reference periods. Each line below the time line
defines the reference period for an individual aspect of the
facility data collection.

The 1986 NHEFS Health Care Facility Stay file con-
tains all information on overnight stays that are in scope for
the 1986 NHEFS period. The scope of the 1986 Followup
period is illustrated in the first line below the time line in
both panels of figure 5. For subjects with an interview
during the 1982-84 NHEFS, the 1986 in-scope survey
period is from the date of the 1982-84 interview to the date
of the 1986 interview for surviving subjects and from the
date of the 1982-84 interview to the date of death for
deceased subjects. The 1986 in-scope survey period for
subjects without an interview in the 1982-84 NHEFS is
from the date of NHANES I examination to the date of the
1986 interview for surviving subjects and from the date of
NHANES I examination to the date of death for deceased
subjects. Stays occurring prior to the in-scope period were
defined as out of scope for the 1986 survey, and attempts
were made to place them on the revised 1982-84 NHEFS
Health Care Facility Stay file if they were not already on
that file.
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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 of detailed questions in parts
B and F of the interview. Generally, respondents were
asked to report all overnight facility stays since 1980 if the
subject was last interviewed in the 1982-84 NHEFS or
since 1970 if the subject was last interviewed at NHANES I
examination. (See figure 5 for an example of the respond-
ent recall period.) For respondents who provided inconsis-
tent information during the 1986 interview (that is,
information which contradicted the 1982-84 interview), the
respondent recall period was extended back to 1970. A
detailed discussion of inconsistent medical reports is pro-
vided in the previous section of this report.

The respondent recall period was defined to include
reports of facility stays that were technically out of scope
for the 1986 NHEFS (that is, facility stays that occurred
prior to the date of last NHEFS interview). This was done
for two reasons. First, the beginning of the decade may be a
more meaningful reference point 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 period of reporting will maximize the proba-
bility of collecting information on all in-scope 1986 facility
stays. The relationship between in-scope and respondent
recall periods is illustrated in figure 5. In addition to
interview information, data on facility stays were gathered
from other reporting sources: death certificate, tracing
sources, and other facility abstracts. At the conclusion of
the interview, authorization was obtained for permission 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 care facility chart. (See appendix 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 the list of facilities that were contacted for the
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Figure 5. Survey period, respondent recall period, and facility abstract request period, by previous interview status: NHANES |

Epidemiologic Followup Study (NHEFS), 1986

subject in the 1982-84 NHEFS. To avoid duplication with
the 1982-84 NHEFS Health Care Facility Stay file, reports
were deleted from the tracking system if the reported dates
of admission on the 1986 NHEFS were more than 1 year
prior to the 1982-84 NHEFS interview (that is, out of scope
for the 1986 NHEFS) and if that specific facility had been
contacted previously. This occurred when a respondent
reported being hospitalized since 1980 for a given condition
but when the reported date of admission is at least 1 year
prior to the 1982-84 interview. However, if the facility was
not contacted in 1982-84, it was contacted in 1986.

All facilities in which stays were reported were con-
tacted by mail between September 1985 and June 1987 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 I for copies of the facility contact letters and
the abstract forms.) Because many respondents may not
have remembered correctly the dates of hospitalizations,
the requests to the facilities did not specify the reported
dates of admission. Rather, facilities were asked to com-
plete abstract forms for all stays since the date of last
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NHEFS contact. In some cases, an out-of-scope report was
obtained for a facility that had not been contacted in the
1982-84 NHEFS. When this occurred, the facility was
directed to either send all abstracts since 1980 if the
reported dates were in the 1980’s or since NHANES I
examination if the reports were in the 1970’s. The different
facility abstract request periods are illustrated in figure 5.
These procedures resulted in the receipt of previously
unobtained abstracts that were out of scope for the 1986
survey but in scope for the 1982-84 NHEFS. The revised
1982-84 NHEFS Health Care Facility Stay file will include
these records. In addition to completing abstract forms,
health care facilities were requested to submit photocopies
of selected sections of the subject’s inpatient record; for
example, the “facesheet,” the discharge summary, the
third-day electrocardiogram (for myocardial infarction di-
agnoses, code 410 in the Infernational Classification of
Diseases, 9th Revision, Clinical Modification (ICD-9-CM)
(10)), and pathology reports (for any admission where a
new malignancy was diagnosed).

Matching records

As the abstracts were received, they were checked
against report information in the tracking system to deter-
mine whether the abstract “matched” any of the reported
stays. Date of admission and diagnosis were used as match-
ing criferia but exact matches on date or diagnosis were not
required for a stay to be considered matched. Abstracts
were matched to reports if the reported date of admission
was within a year before or after the actual date of admis-
sion and if one reported reason for admission involved the
same body system as the diagnoses present on the abstract.
Because the matching rules allowed for an admission date
of up to 1 year before 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
records are identified by a type C flag in position 199 of the
file. Cases that did not meet the matching criteria were
reviewed by National Center for Health Statistics staff and
matched when appropriate.

Each record on the file represents an overnight facility
stay. Therefore, one record or more will exist for some
1986 Followup cohort subjects, while other subjects will

have no records on the file. The structure of the data file
reflects the system used to obtain and process stay informa-
tion. The record is divided into four major sections: (a) the
report section, (b) the record status section, (c) the abstract
section, and (d) the related stay section. An example of the
record layout is provided in figure 6.

The first section of the record is the report section,
which contains information from the reporting source as
well as stay identification numbers assigned by the National
Center for Health Statistics. The record status section
contains a code for the result of the abstract request—that
is, match or nonmatch status. The abstract section contains
the information obtained from the facility records including
actual dates of admission, discharge, and diagnoses. The

- diagnoses on the abstracts were coded using the Inferna-

tional Classification of Diseases, 9th Revision, Clinical Mod-
ification (10) according to the medical coding specifications
detailed in the 1986 NHEFS Health Care Facility Stay file
documentation. Discharge diagnoses were coded for hospi-
tals, while admiiting diagnoses were coded for nursing
homes. The abstract section is similar to the original
1982-84 NHEFS Health Care Facility Record file released
in August 1987 while the other three sections are new
additions to the 1986 NHEFS facility tape format. (A
revised file that restructures the 1982-84 Health Care
Facility data into the current format has also been
released.) 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 brief hospital stay but then returned to the
nursing home. A detailed example of the 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 depending on whether a report was obtained,
whether an abstract was received, or how the stay relates to
other stays on the file. The presence or absence of informa-
tion in the first three sections results in three different
record profiles. Figure 7 illustrates these three profiles.
The first is the successfully matched stay record; that is,
where an abstract was received which matched a report.
Abstract information was added to the record for that
report and the code of MAT (match) was entered into the

Record

Report section status section

Related

Abstract section stay section

® Facility identifiers

Reported date of admission

® Reported cause of
admission

® Source of report

® Match or reason for nonmatch

® Actual dates of admission ® Codes assigned by the

and discharge

® Diagnoses (International

Classification of Diseases,
9th Revision, Clinical
Modification)

® Discharge status from

hospitals and nursing
homes

National Center for Health
Statistics to identify stays
contained within ather stays

Figure 6. Health care facility record layout: NHANES | Epidemiologie Followup Study, 1986
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Record status code

Match: Report section

Match Abstract section

Nonmatch: Report section

Nonmatch code

Additianal stay found: | No report section

Additional stay found

Abstract section

Figure 7. Examples of matching process and record status codes: NHANES | Epidemiologic Followup Study, 1986

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 non-
match code was entered in the record status section. The
third type of record is one that was 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
maltch any report on the tracking system. When this oc-
curred, the abstract was entered on the file, stay identifiers
were assigned in the report section of the record, but no
other information is given in the report section. An ASF
(additional stay found) code was entered in the record
status section.

Because of the procedures instituted for maximizing
the collection of reports of hospital or nursing home stays
(that is, deliberately requesting out-of-scope report infor-
mation), 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 the abstract information. As was previously men-
tioned, reports of stays with a reported date of admission
more than 1 year prior to the last interview were eliminated
from the tracking system prior to contacting the facilities by
mail if 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 the
file. If no in-scope abstracts were 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 20 cases, the type D reports
remain on the final version of the file. This occurred when it
was impossible to contact the facility or the facility submit-
ted no information. These records for unconfirmed reports
of out-of-scope stays can be eliminated from analysis at the

analysts’ 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 (n = 73). (The matching rules permit-
ted an admission date of up to 1 year before or after the
reported date of admission.) If 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 truly out of scope. In 10
cases it was not possible to contact the facility, and the type
C reports remain 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 5,405 records; 4,734
(88.5 percent) records are for hospital stays, 528
(9.8 percent) for nursing home stays, and 93 (1.7 percent)
for stays in facilities of unknown types. The distribution of
stays is given in table D: 2,021 NHEFS subjects,
53.7 percent of the traced Followup cohort, have at least
one stay on the file; 1,915 subjects have hospital stays, 422
subjects have nursing home stays, and 81 subjects have
stays in facilities of unknown type.

The completeness of the data file can be assessed by
examining the codes in the record status section of the file.
Of the 5,405 records on the file, 2,846 (52.7 percent) are
matches, 1,063 (19.7 percent) are additional stays found,
and 1,496 (27.7 percent) are nonmatch codes (table E).
The match rate decreases slightly with age from
56.3 percent for subjects under 65 years at the time of the
examination to 51.2 percent for subjects 65 years and over
at the time of NHANES I examination. Of the 1,496
records potentially missing from the file (that is, no abstract
was received from the facility which matches a report on
the tracking system), 1.9 percent (n = 28) resulted from
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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 | Epidemiologic Followup Study (NHEFS), 1986 Followup cohort, by race, sex, and age at NHANES |

Number of subjecls
by number of stays
Percenl of lraced Mean
Tolal Tolal 1 2 J stays cohort with at number
Race, sex, and age' stays stays stay stays or more least 1 stay of slays
All races?

Bolhsexes . ............. 5,405 2,021 785 470 766 53.7 2.7
Male:

B5-64years............ 740 312 143 72 97 48.2 2.4

65-74years . ... ... ..., 1,699 595 194 143 258 63.6 2.9
Female:

5564years. ........... 828 345 170 76 99 41.8 2.4

65-74years.....,...... 2,138 769 278 179 312 56.5 2.8

White

Bothsexes . . ............ 4,633 1,721 674 404 643 534 2.7
Male:

55-B4years. ........... 651 272 124 65 83 47.6 2.4

65-74years. ........... 1,432 505 167 120 218 64.3 28
Female:

S55-64years. ........... 712 293 146 67 80 41.4 2.4

65-74years . ........... 1,838 651 237 152 262 56.2 2.8

Black

Bolthsexes .............. 748 290 108 63 119 55.6 2.6
Male:

B5-64years............ 75 33 16 6 1 50.0 23

65-74years. . . ......... 263 [:1:) 27 21 40 61.5 3.0
Female:

B5-64years............ 110 51 24 9 18 443 2.2

65-74years . ... .. ...... 300 118 41 27 50 59.6 25

1See appendix |l for a discussion of revised race, corrected sex, and recalculated age al NHANES | examinatlon.

2ncludes races other than while or black.

NOTE: The 1986 Followup cohort conslsls of 3,980 sublects, 55 years and over at NHANES | examinallon, who were not known to be deceased In the 1562-84 NHEFS.The traced cohort
conslsts of 3,767 subjects who were nol lost {o followup at the time of the 1986 NHEFS Inlerview.

Table E. Number and percent of record status codes for the NHANES | Epidemiologic Followup Study (NHEFS), 1986 Followup cohort,

by race, sex, and age at NHANES |

Record slatus code

Tolal Malch Additional stay found Nonmatch
ola
Race, sex, and age' number Percent Number Percent Number Percent Number Percenl
All races?
Bothsexes. ... .......... 5,405 100.0 2,846 52.7 1,063 19.7 1,496 27.7
Male:
55-64years. . .......... 740 100.0 413 55.8 134 18.1 193 26.1
65-74vyears. ... ........ 1,699 100.0 870 51.2 328 19.3 501 29.5
Female:
§5-64years. ........... 828 100.0 469 56.6 158 19.1 201 243
65-74Ayears. .. ......... 2,138 100.0 1,094 51.2 443 20.7 601 28.1
White
Bolhsexes. . ... ......... 4,633 100.0 2,509 54.2 892 19.3 1,232 26.6
Male:
55-64years. ........... 651 100.0 376 57.8 114 17.5 161 24.7
65-74years. . ... ....... 1,432 100.0 762 53.2 276 19.3 394 275
Female:
55-64years. . .. ........ 712 100.0 422 59.3 123 173 167 235
65-74years. .. ......... 1,838 100.0 949 51.6 379 20.6 510 277
Black
Bolhsexes. .. ........... 748 100.0 329 44.0 165 22.1 254 34.0
Male:
55-64years. .. ......... 75 100.0 a1 41.3 17 227 27 36.0
65-74years. ... ........ 263 100.0 106 40.3 52 19.8 105 39.9
Femnale:
55-64years. .. ......... 110 100.0 47 42.7 32 29.1 31 28.2
65-74years. .. ......... 300 100.0 145 48.3 64 21.3 91 30.3

15ee appendix Il for a discusslon of revised race, correcled sex, and recaleulated age at NHANES |.

Zincludes races olher than white or black.

NOTE: The 1986 Followup cohort consisls of 3,980 subjecls, 55 years and over at NHANES | examination, who were not known lo be deceased In the 1982-84 NHEFS.
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participants’ refusal to authorize data collection (desig-
nated by a record status code of ANO in positions 60~62)
and 12.6 percent (n = 189) resulted from the facility’s
refusal to send abstracts (REF). Six percent (n = 90)
resulted from an inability to contact the facility because of
administrative reasons (hospital closed, subject could not
remember name of facility, facility could not be located,
and so forth) (FNC), and 18.4 percent (» = 276) resulted
from the facility’s failure to respond in any way to the
requests for abstracts (ONR). For seven stays the facility

reported that the records were lost or destroyed (XRD),
and for eight stays an administrative code of CRX was
assigned to represent a missing in-scope continuing stay.
The largest cause of failure to obtain an abstract
(60.0 percent, n = 898) 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 (XINH), or other abstracts may have
been returned, but no abstract matching that particular
report was obtained (XNS).
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Death certificate
collection

Deaths identified by the National Death Index (5),
Health Care Financing Administration, or other tracing
sources were verified by obtaining the death certificate
from the vital statistics office of the State of death. These
death certificates were coded by the National Center for
Health Statistics using the International Classification of
Diseases, Ninth Revision (ICD-9) multiple cause-of-death
codes (11).

A member of the 1986 Followup cohort was consid-
ered deceased only if a death certificate was received or a
proxy interview was completed to verify the death, Both a
death certificate and a proxy interview are available for 562
(88.5 percent) of the 635 subjects identified as having died
between the last contact and the 1986 NHEFS. Nineteen
(3.0 percent) of the decedents have only a proxy interview
and 54 (8.5 percent) have only a death certificate. Overall,
death certificates were obtained for 616 (97 percent) of the
decedents in the 1986 Followup cohort. Efforts continue to
locate all missing death certificates.

The percent of decedents for whom a death certificate
was not available is shown in table F, according to age at
baseline examination, sex, and race. Death certificates were
obtained for a high percent of decedents among Lhe age-
sex-race groups (from 93.3 to 100.0 percent among cells
with more than 10 deaths). Black decedents were more
than three times more likely than white decedents and men
were 54 percent more likely than women to be missing a
death certificate.
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Table F. Number of deaths and percent of decedents without an
available death certificate among the NHANES | Epidemiologic
Followup Study (NHEFS), 1986 Followup cohort, by race, sex,
and age at NHANES |

Number of Percent without
Race, sex, and age' deaths a dealh cerlificale
All races?
Bolhsexes ... .........c..-- 635 3.0
Male:
65-64years....... ... 74 5.4
65-74years . .. . . ... ... 261 3.1
Female:
55-64years . .............. 56 1.8
65-74years. . ... .......... 244 25
While
Bolhsexes ................. 524 2.1
Male:
55-64years............... 63 3.2
65-74years............... 215 23
Female:
B564years............... 48 -
65-74years. .............. 198 2.0
Black
Bolhsexes ................. 108 74
Male:
55-64years. .. ............ 9 222
65-74years . .. ... . .u0 .. 45 6.7
Female:
8564years. ........... .. 8 125
65-74years............... 46 4.3

1See appendix Il for a discusslon of revised race, corrected sex, and recalculaled age at
NHANES .
Z|ncludes races oiher than while or black.

NOTE: The 1986 Followup cohort consisls of 3,980 subjecls, 55 years and over at
NHANES |, who were nol known lo be deceased in the 1982-84 NHEFS. Percents are
based on lhe 635 deceased subjecls In the 1986 NHEFS.



1986 analytic cohort

This document has focused on the tracing and data
collection results for those subjects 55 years and over at
baseline who were not known to be deceased in 1982-84. In
this section the discussion is expanded to examine the
“1986 analytic cohort,” the entire cohort of subjects who
were 55 years and over at their NHANES I examination
(n = 5,677), regardless of their vital status or interview
status at the 1982-84 NHEFS.

As shown in table G, definitive information on vital
status at followup, obtained from either the 1982-34
NHEFS or the 1986 NHEFS, is available for virtually all
5,677 subjects in the 1986 analytic cohort. Only 1.8 percent
(n = 103) of the members in the 1986 analytic cohort were
lost to followup in both the 1982-84 and 1986 Followups.
Approximately 41 percent (n = 2,332) of the 1986 analytic
cohort was deceased. A total of 1,697 subjects were identi-
fied as deceased in the 1982—-84 NHEFS, and an additional
635 subjects were identified as deceased in the 1986
NHEFS. A death certificate is available for 2,266
(97.2 percent) of the decedents. Fifty-seven percent
(n = 3,242) of the members of the 1986 analytic cohort
have a vital status of “Alive.” This group includes 3,206
subjects in the 1982-84 NHEFS who had been successfully
traced and then were either traced alive or were lost to
followup in the 1986 NHEFS and 36 subjects who were lost
to followup in the 1982-84 NHEFS but were subsequently
traced alive in the 1986 NHEFS.

The success of the tracing efforts for the 1986 analytic
cohort is shown in table H according to age at baseline
examination, race, and sex. To summarize how these demo-
graphic factors were related to tracing success, a multiple
logistic model was fitted to the cross-classification of age,
race, and sex, with the proportion of subjects who were lost
to followup as the dependent variable. The analysis was
limited to black and white subjects, because there were few
subjects of other races (n = 45). Additional analytic

definitions and parameters used for this lost to followup
analysis have been described previously in the section of
this report entitled “Study design and tracing activities.”
The final model included a main effect for age at baseline
examination (p = .5756) and interaction between race and
sex (p = .0153). Among white respondents, more women
were lost to followup, but among black respondents, men
had the higher rates in this category. The smallest p value
(probability) for a deleted term was .31. Odds ratios rela-
tive to white men are 1.6 for white women, 6.5 for black
men, and 3.8 for black women. Because the proportion lost
to followup is relatively small compared with the proportion
deceased in the 1986 analytic cohort (0.02 versus 0.41,
respectively), there should, however, be relatively little bias
in mortality findings as a result of loss to followup.

Analysis using a multiple logistic regression was con-
ducted for black and white subjects to determine whether
those subjects lost to followup in the 1986 analytic cohort
were at relatively high risk of death. The regression model
included six health characteristics measured at NHANES I
(in addition to age, race, sex, and the interaction term for
race and sex) that have been established as risk factors for
mortality: high blood pressure, high cholesterol, over-
weight, history of heart attack, history of diabetes, and
smoking status. Definitions of these risk factors are de-
scribed in the section of this report entitled “Study design
and tracing activities.”

The results of this multiple logistic regression are
presented in table J. The baseline risk factors of high
cholesterol, elevated blood pressure, overweight, and his-
tory of heart attack did not have a statistically significant
effect on loss to followup. Of the six baseline risk factors,
diabetes and smoking had the strongest effect on loss to
followup: Diabetics and current smokers were twice as
likely as their respective nondiabetic and current nonsmok-
ing counterparts to be lost to followup (p = .0223 and

Table G. Subject status at the NHANES | Epidemiologic Followup Study, 1986, compared with subject status at the NHANES 1
Epidemiologic Followup Study, 1982-84, for all subjects 55 years of age and over at NHANES |

Stalus al 1986 Followup

Tolal Alive Deceased Lost to followup
Slalus at 1982-84 followup Number Percent Number Percent Number Percent Number Percenl
Tolal. . . . cv i 5,677 100.0 3,132 55.2 2,332 411 213 3.8
AIVE. . o ot et 3,778 66.5 3,096 54.5 572 10.1 110 1.9
Deceased ... .......c...- 1,697 29.9 - 1,697 29.9 - -
Lostto followup. . ... ....... 202 3.6 0.6 63 1.1 103 1.8
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Table H. Number and percent distribution of subjects by status at followup in the NHANES | Epidemiologic Followup Study, 1986

analytic cohort, by race, sex, and age at NHANES |

Status at followup
All Lost io All Lost lo
Race, sex, and age' subjecls Surviving Deceased followup subjects Surviving Deceased followup
Number Percent distribution
Allraces?. . ... ... 5,677 3,242 2,332 103 100.0 57.1 411 1.8
Male:
B5-64years............... 860 588 257 15 100.0 68.4 29.9 1.7
65-74years . . .. ... ... ... 1,836 708 1,096 32 100.0 38.6 59.7 1.7
Female:
B5-64years .. ............. 964 789 156 19 100.0 81.8 16.2 2.0
65-74years. ........v.i..- 2,017 1,157 823 37 100.0 574 408 1.8
White
Bolhsexes .. ............... 4,739 2,779 1,899 61 100.0 58.6 401 1.3
Male:
55-64years . . ............- 741 519 212 10 100.0 70.0 28.6 1.3
65-74years............... 1,501 599 890 12 100.0 39.9 59.3 0.8
Female:
65-64years..............- 819 672 133 14 100.0 82.1 16.2 1.7
65-74years............... 1,678 939 664 25 100.0 58.9 39.6 15
Black
Bolhsexes ................. 893 440 411 42 100.0 49.3 46.0 4.7
Male:
65-64years. . ............. 105 59 5 100.0 56.2 39.0 4.8
65-74years............ ... 313 103 190 20 100.0 329 60.7 6.4
Female:
55-64years. ... ... 142 114 5 100.0 80.3 16.2 3.5
65-74years............ ... 333 164 157 12 100.0 49.2 471 3.6
Other
Bolhsexes ................. 45 23 - 100.0 511 48.9 -
Male:
55-84vyears . ....._........ 14 10 - 100.0 71.4 28.6 -
65-74years............... 22 6 - 100.0 273 727 -
Female:
55-64years............... 3 3 - 100.0 100.0 - -
65-74years. . ............- 6 4 - 100.0 66.7 33.3 -

1See appendix Il for a discusslon of revised race, correcled sex, and recalculated age at NHANES | examinallon.

2Includes races olher lhan while or black.

NOTE: The 1986 analylic cohort conslsts of all 5,677 subjecls, 55 years and ovar at NHANES | examination.

Table J. Odds ratios, confidence intervals, and statistical
significance for selected health characteristics on loss to
followup for the NHANES | Epidemiologic Followup Study, 1986
analytic cohort

95-parcent confidence

Interval
Odds Lower Upper

Baseline characteristic ratio bound bound p value
High blood pressure. . . ... .. 1.09 0.71 1.67 0.7093
High cholesterol . ... ... ... 0.68 0.56 1.40 0.6013
Overweight . ............ 1.34 0.88 2.05 0.1701
History of heart attack. . . . . .. 0.91 0.43 1.91 0.7952
Diabetes . . . .. .......... 1.95 1.10 345 0.0223
Smoking............... 1.96 1.06 3.63 0.0315

NOTE: The 1986 analytic cohort conslsls of all 5,677 subjecls 55 years and over at
NHANES I. Data based on multiple logislic regresslon with race, sex, race-sex Interaclion,
and age al NHANES | examlnaltlon Included.
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p = .0315, respectively). Because both of these character-
istics are associated with mortality, the results from this
analysis suggest that those subjects in the 1986 analytic
cohort who were lost to followup may be more likely to
have died compared with those who were successfully
traced.

Table K gives the results for death certificate data
collection for the analytic cohort by age at their NHANES I
examination, race, and sex. Death certificates were ob-
tained for a high percent of decedents among the age-sex-
race groups (from 87.0 to 98.6 percent). Black decedents
were twice as likely to be missing a death certificate com-
pared with white decedents and women were slightly more
likely to be missing a death certificate compared with men.



Table K. Number of deaths and percent of decedents without an
available death certificate among the NHANES | Epidemiologic
Followup Study, 1986 analytic cohort, by race, sex, and age at
NHANES [

Number of Pearcent without
Race, sex, and age1 dealhs a death ceriificate
All races?
Bothsexes . .. ........... ... 2,332 2.8
Male:
55-64Years . . ... ..uuue. . 257 23
65-74years. ....... ... ... 1,096 2.6
Female:
S5-64years. . .......... ... 156 3.2
65-74Years. ... .....cu...- 823 32
While
Bolhsexes . ......... ... 1,899 23
Male:
55-64years . . ........ ... 212 1.4
65-74vyears. ..........unn 830 2.0
Female:
55-64years . ... ... . ....... 133 15
65~74years . ... ... .. ...... 664 3.2
Black
Bolhsexes . ................ 411 5.4
Male:
B5-B4years. .........0.nn 41 7.3
65~74years............... 190 5.8
Female:
B5~G4years. .......-unu-un 23 13.0
65~74yeats . .... ... ... 157 3.2

1See appendIx Il for a discussion of revised race, correcled sex, and recalculated age at
NHANES | examinalion.
2includes races olher than while or black.

NOTE: The 1986 analyllc cohort conslsts of all 5,677 subjecls 55 years and over at
NHANES | examinatlon. Percents are based on the 2,332 deceased subjecls In the 1986
analylle cohorl.



Ongoing activities

Four public use data tapes containing vital and tracing
status, interview, health care facility stay, and mortality data
from the 1986 NHEFS are available from the National
Technical Information Service. The Vital and Tracing Sta-
tus Data Tape contains summary information on all 5,677
members of the NHEFS cohort who were 55 years and over
at their NHANES I examination, regardless of vital status
or interview status in the 1982-84 or 1986 Followups. The
Interview Data Tape contains information from 3,608 inter-
views (3,027 subject and 581 proxy interviews) collected
during the 1986 NHEFS pretest and main survey interview-
ing periods. The Health Care Facility Stay Data Tape
contains 5,405 stay records. It has the same format as the
1982-84 NHEFS Revised Health Care Facility Stay Data
Tape. The Mortality Data Tape includes information ab-
stracted from the death certificates from both the 1982-84
NHEFS and the 1986 NHEFS for subjects 55 years and
over at the time of NHANES I who had died since
NHANES I and for whom a death certificate is available.
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Of the 2,266 subjects on the Mortality Data File, 1,622
were deceased at the 1982-84 NHEFS and their death
certificates were obtained during the 1982-84 survey pe-
riod; 28 were deceased at the 1982-84 NHEFS, but their
death certificates were obtained after the 1982-84 NHEFS
ended; and 616 were not known to be deceased until the
1986 NHEFS when their death certificates were obtained.

The 1986 Data Tapes may be used in conjunction with
the Data Tapes from the NHANES I survey and the
1982-84 NHEFS tapes to investigate the effects of baseline
measures on subsequent health status. All these data tapes
are available through the National Technical Information
Service. The study identification number, the Sample Se-
quence Number, can be used 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. Plans are to recontact and reinter-
view cohort members or their proxies, to collect health care
facility data, and to collect death certificate information.
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Appendix |
Study materials

Tracing
OMB No.: 937-0134
Approval Expires: 10/31/87
ID #: - -
SUBJECT NAME: Date

2.

4,

U.S. Department of Health and Human Services
National Center for Health Statistics
Narional Institute on Aging
NHANES | Epidemiologic Followup Survey

VERIFICATION QUESTIONS (TO BE ASKED OF SUBJECTS)

In (INTERVIEW YEAR) you took part in the National Health and Nutrition Examination {NHANES)
Followup Survey conducted by the National Center for Health Statistics, a part of the
U.S. Public Health Service. I'd like to ask a few questions to verify that you are the
pergon who participated in that followup survey. I want to mention that the information
you give will be kept strictly confidential and will be used for statistical purposes anly.
The interview is completely voluntary and is authorized by the Public Health Service Act.

What is your Full name including your middle initial? (PROBE FOR MAIDEN NAME IF FEMALE.)

(IF S CHANGED NAME, EXPLAIN.)
NAME :

And your date of birth is (REPEAT BIRTHDATE). I[s that correct?

YES. ¢ « « « « « o« 1(Q.4)
NO o v'v oo « o «2(G.3)
DON'T KNOW . . . . 8 (Q.4)

What is your date of birth? BIRTHDATE: / /
MONTH DAY YEAR

Were you living at (LABEL ADDRESS) in (MONTH AND YEAR OF INTERVIEW)?

YESe « ¢« « = « « - 1 (BOX A)
ND ooooooea2(05)
DON'T KNOW . . . . 8 (BOX A)
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5. At what address were you living in (MONTH AND YEAR OF INTERVIEW)?

ADDRESS:

STREET APT. #

CITY SIATE

BOX A
INTERVIEWER REVIEW Q.2 AND Q.4 rwT Z771CLID ONE:

Q.2 AND Q.4 VERIFY. . . « « « » o 1 (SET UP INTERVIEW)
Q.2 AND Q.4 DO NOT VERIFY . . . . 2 (Thank you very much, I don't believe you are

the person we are looking for.) (TERMINATE)
OTHER v « ¢ ¢ o ¢« o o« o = « « « 3 (Q.6)

6. Can you give me the names of the people you were living with in (MONTH AND YEAR OF INTERVIEW)?
[And how was (NAME) related to you?] (PROBE FOR FULL NAME AND RELATIONSHIP.)
NAME RELATIONSHIP

1.

2-
3.

4.

OR
LIVED ALONE . . & ¢ ¢« ¢ ¢ = « ¢« « =« » . D0
Thank you very much but [ am not sure whether you are the person we are looking for. [

will check the i1nformation you have given me against our records and will call you back
if you are the-carrect person. (TERMINATE)

NOTICE: - Information contmined on tnis foem
which would perait wdencificacion of any 1ndi~
vidual or estsdlishnment has haen collected with
® quacances that 1t will be neld in atric? con= |
fidence, will be usad only far purgoses stated
far LML1s atudy, and will net be 4i1sclosed ar
celsssed 0 othesrs without the consent af the
individuel or estsblisrment in accordance with
Sectlon JO08(d! of the Pubiic Haalth 3ecvica Act
fa2 USC 242m).




OMB No.: 937-0134
Approval Expires: 10/31/87

ID #: - -

SUBJECT NAME: Date

US. Department of Heaith and Human Services
National Center for Health Startistics
National Institute on Aging
NHANES | Epidemiologic Followup Survey

VERIFICATION QUESTIONS (TO BE ASKED OF SUBJECTS) — NEVER INTERVIEWED

1. In (EXAM YEAR) you took part in a medical examination survey conducted by the National Center for
Health Statistics, a part of the U.S. Public Health Service. I'd like to ask a few questiens to
verify that you are the person who participated in that survey. I want to mention that the infor-
mation you give will be kept strictly confidential and will be used for statistical purposes only.
The interview is completasly voluntary and is authorized by the Public Health Service Act.

What is your full name including your middle initial? (PROBE FOR MAIDEN NAME IF FEMALE.)

(IF S CHANGED NAME, EXPLAIN.)
NAME :

2. And your date of birth is (REPEAT BIRTHDATE). Is that correct?

YES-.-.--.1‘1(014)
1 A X )
DON'T KNOW . . . . 8 (Q.4)

3. What is your date of birth? BIRTHDATE: / /
MONTH DAY  YEAR

4. Were you living at (LABEL ADDRESS) in (MONTH AND YEAR OF LAST CONTACT)?

YESe « « o.v « « « 1 (BOX AY
NO........2(0Q5)
DON'T KNOW . . . . 8 (BOX A)
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5.

6.

At what sddress were you living in (MONTH AND YEAR OF LAST CONTACT)?

ADDRESS:

STREET APT. #

CIty .- STATE

BOX A
INTERVIEWER REVIEW Q.2 AND Q.4 AND CIRCLE ONE:

Qs2 AND Q.8 VERIFY. ¢ o ¢ o o« o o 1 (SET UP INTERVIEW)

Q.2 AND Q.4 DO NOT VERIFY « « « « 2 (Thank you very much, [ don't believe you are
the person we are looking for.) (TERMINATE)

UTI'ER...-...-.....-J(Q-S)

Can you give me the names of the people you were living with in (MONTH AND YEAR OF EXAM)?
[(And how was (NAME) related to you?] (PROBE FOR FULL NAME AND RELATIONSHIP.)

1.
2.
3.
4,

NAME RELATIONSHIP

LIVED ALONE = o = « « o o « o = « + » = 0

Thank you very much but [ am not sure whether you are the person we are looking for. I
will check the information you have given me againat our records and will call you back

if

your are the correct person. (TERMINATE)

NOTICE: - I[nformation cantained on this form
whlch would pecmit 1dentification of any indi-
vidual or establishmnt has besn collected vith
a guacsntee that it will be held in strict can=
fidence, will be ussd anly far purposes ststed
for this study, and will nat be disclcsed oc
celnased to othars without the corment of the
\ndividual ne sscadlisiment 1n necardsnce with
Section JOB(d) of the Public Health Service Act
(42 USC 242am).




OMB No.: 937-0134
Approval Expires: 10/31/87

ID #: - -
PROXY NAME: Date

U.S. Department of Health and Human Services
National Center for Health Statistics
National Institute on Aging
NHANES | Epidemiologic Followup Survey

VERIFICATION QUESTIONS (TO BE ASKED OF PROXIES)

1. I would like to ask a few questions to verify that I have the correct person. I want
to mention that the information you give me will be kept confidential and will be used
for statistical purposes only. The interview is completely voluntary and is authorized
by the Public Health Service Act.

What (is/was) (SUBJECT'S) full name including middle name? (IF S CHANGED NAME, EXPLAIN)

NAME :

2. And (his/her) date of birth (is/was) (REPEAT BIRTHDATE). Is that correct?

YES. . . . .. .« 1(Q.48)
NO . .« .2 (Re3)
DON'T KNOW . . . . B (Q.3)

3. (IF INCAPACITATED) What is (his/her) (date of birth/age)?

BIRTHDATE: / / OR AGE :
MONTH DAY  YEAR

(IF DECEASED) What was (his/her) (date of birth/age at death)? [What year did (he/she) die?]

BIRTHDATE: / / OR  AGE AT DEATH:
MONTH DAY  YEAR

YEAR OQF DEATH:

4. wWas (SUBJECT) living at (LABEL ADDRESé) in [MONTH AND YEAR OF LAST CONTACTI?
i

YES. . . . . . . £ 1 (BOX A)
7 2 (Q.5)
DON'T KNOW . . . | B (BOX A)




5. At what address was (he/she) living in (MONTH AND YEAR OF LAST CONTACT)?

ADDRESS:

STREET APT. &

CITY STATE ZIP CODE

BOX A
INTERVIEWER REVIEW Q.2 AND Q.4 AND CIRCLE ONE:

Q.2 AND Q.4 VERIFY. . . . . . . . 1 (SET UP INTERVIEW; COMPLETE SUF IF APPROPRIATE)
Q.2 AND Q.4 DO NOT VERIFY . . . . 2 (Thank you very much, I don't believe we are

talking about the same person.) (TERMINATE)
OTHER + &+ + ¢ ¢« ¢ ¢ o » = « = &« » 3 (Q%6)

6. Can you remember the names of the people (he/she) was living with in (MONTH AND YEAR OF INTER-
VIEW/EXAM)? [And how was (NAME) related to (him/her)?] (PROBE FOR FULL NAME AND RELATIONSHIP.)
NAME RELATIONSHIP

1.

2.
3.

4.

OR
LIVEDALONE . . . « « = & « ¢« =« « « . 0

Thank you very much but I am not sure whether (he/she) is the person we are looking for.
I will check the information you have given me against our records and will call you back
if (he/she) is the correct person. (TERMINATE)

NOTICE: - [nformation contsined on thix ‘arm
which would permit 1dentification of any indi-
vidusl or satablishment nas besn callected w=ith
a guarantee that 1L will oe neld in strict con=
fldence, will 5s used only for ourposes stated
far this atudy, end will not be disclosad ar
relessed to others wilhout the consent of the
indlvidual or sstadblisheent 1n mccordance with
Section JGA(d) of the Public Health Service Act
(42 USC 2a2a)