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FOREWORD

This is the twentieth annual edition of the Proceedings of
the Social Statistics Section of the American Statistical Association.

This 1977 issue is in two volumes and includes nearly all of the papers
and discussions that were presented in the sessions sponsored by the Social
Statistics Section at the Annual Meeting of the American Statistical Association
in Chicago, August 15-18, 1977. The pages in these volumes are photographic
reproductions of standard-format typescripts provided by the authors.
Their specific contents have been edited only by the authors, and may be in
a form preliminary to formal publication elsewhere. i

The Chairman of the Joint Program Committee was Gary G. Koch.
Monroe Lerner, Vice Chairman of the Social Statistics Section, served as
Chairman of the Program Committee and was responsible for developing the
program of sessions sponsored by the Social Statistics Section. Acknowledgment
is due to the participants in the sessions for their cooperation in providing
the materials and to the ASA office staff for its work in compiling and arranging
for the printing.

Paul C. Glick
Chairman, Social Statistics Section 1977

Edwin D. Goldfield
Proceedings_Editor

iii
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CONSIDERATIONS IN USING INDIVIDUAL SOCIOECONOMIC
CHARACTERISTICS IN THE ANALYSIS OF MORTALITY

Mary Grace Kovar and James A. Weed
National Center for Health Statistics

In the last paragraph of their APHA monograph
Differential Mortality in the United States,
Kitagawa and Hauser (1973) gave strong support
to the view that the improvement of social-
economic conditions would be the most promising
route to take in achieving further mortality
reduction:

Perhaps the most important next gain

in mortality reduction is to be achieved
through improved social-economic
conditions rather than through in-
crements to and application of bio-
medical knowledge. Certainly the
biomedical know-how now available is
either not available to the lower
socioeconomic classes in the United
States, or its impact, at this stage

in the reduction of mortality, is
relatively small compared to what could
be achieved through reduction of the
gap in levels of living and life styles
associated with education, income,
occupation, and geographic locale.

If the United States is to demonstrate
that she is indeed a land of equal
opportunity, she must do considerably
more to increase equality of opportunity
on all fronts which affect the most
significant index of effective
equalitarianism--the ability to
survive--duration of life itself.

These words were written in 1972 and referred

to the authors' analyses of the cross-sectional
1960 Matched Records Study and of longitudinal
census tract data for the city of Chicago.
Socioeconomic differences in mortality were
evident at both the individual and aggregate
levels of analysis, no matter which indexes of
socioeconomic level were employed. However, the
longitudinal analysis of aggregated data for
Chicago census tracts provided a finding which
had special significance for the authors' con-
clusion regarding the improvement of social-
economic conditions. They observed that between
1930 and 1940 there was a general convergence of
socioeconomic differentials in the Chicago area,
followed by a widening of these differentials
between 1940 and 1960. As Kitagawa has more
recently noted (1977), other research has also
indicated a reversal of the older trend, i.e.,
now toward increasing socioeconomic differentials
in mortality. For example, Lerner and Stutz
(1976, 1977) have found widening differentials
between 1960 and 1970 for Maryland and for the
United States as a whole.

All of the studies which show a recent widening
of socioeconomic differentials in the United
States have been based solely on aggregate (or
areal) data, employing "ecological' methods of
analysis. Indeed, the largest part of research

on mortality differentials has been based on
aggregate data. Hannan and Burstein (1974) have
noted that there generally will be a loss of
efficiency for estimates from grouped observa-
tions. Moreover, using a structural equations
perspective, they have shown that grouping of
observations may result in biased estimates,
depending on the nature of the causal relation-
ships between the grouping criterion and the
variables--both dependent and independent-—-in
the model. Their analysis also emphasizes the
possibility that grouping may have the effect of
magnifying specification error in the micro-
model of interest.

In view of these analytical considerations, we
suggest that more attention should be given to
the development of data systems which can provide
individual socioeconomic characteristics in the
analysis of trends in mortality. Accordingly,
the purpose of this paper is to discuss important
issues relating to the design of individual-level
data systems with this goal.

Conceptualizing the variables.

One of the first concerns to be dealt with by
anyone proposing an individual-level study of
socioeconomic differentials in mortality is the
problem of how to conceptualize the variables of
interest. Generally, the resolution of this
problem requires that we keep in mind how the
parameter of common interest is calculated. We
will usually want to obtain a rate for each
socioeconomic group such that the weighted rates
sum to the rate for the total population:

- (Deaths in class i during time period

Population in class i during time period)xc

Iy
for each of K classes where each class is defined
as a mutually exclusive subgroup of the total
population such that

K

R = rate for the total population = E ripirwhere

i=1
Py = proportion ith class is of the total
population: _ K
z :pi =1.
i=]1

The problem which is immediately apparent even
though the implications are not always realized
is that a rate consists of a numerator and a
denominator and that the classifications in the
numerator and denominator should be identical.
In forming an appropriate classification, the
system must form classes which



information on family background. In addition,
it may be essential to distinguish between
family income and individual income, because
family size and relatiomships also change over
time, and some people never do have any individ-
- ual income. The answers to such questions will
categories is a problem we always have to con- dictate the kinds of data one attempts to
front. The second and third considerations must collect, and in turn the method of data collec-
always be faced as well, but because we are tion. Viewed from the opposite direction, the
concerned here with mortality there are some limitations of the data collection system will

1) are mutually exclusive and exhaustive of the
population;

2) answer the question being asked;

3) make it possible to collect the data.

Creating mutually exclusive and exhaustive

extra problems which emerge. Among the socio-
economic characteristics of potential interest,
some are fixed regardless of stage in the life
cycle, some are stable (or at least relatively
so) during adulthood, and some are subject to
change over the entire life cycle. Examples of
unchanging characteristics are sex, race, and
‘ethnic group. Education and religion are
characteristics that are relatively unlikely to
change during adulthood, at least after age 25.
Those characteristics changing throughout life
clearly form the largest group, including age,
marital status, size of family, living arrange-
ments, quality of housing, employment status,
labor force participation, occupation, income,
assets, and residence. '

From their analyses, Kitagawa and Hauser (1973)
drew the conclusion that "education is probably
the single most important indicator of socio-
economic status for mortality amalysis." (p.179)
Education was the measure they used to calculate
excess deaths--the deaths which would not have
occurred if the estimated age-specific death
rates of white men (or women) who had completed
at least one year of college had prevailed in
each color-education subgroup of men (or women) .
It seems reasonmable to infer that the usefulness
‘of education as an indicator of "socioeconomic
status derives considerably from the stability
of a person's educational level over adulthood.

If the characteristic of interest is one which
changes over the life cycle, then the time

reference is critical. For example, the question

"Do mortality rates differ by income?" is
deceptively simple and laden with traps for the
unwary. The question must be clarified by stip-
ulating a time frame. Specifically, we might
refer to income at the time of death, but if we
do so, we must be aware of the fact that two-
thirds of the deaths in the United States are
deaths after the 65th birthday when the majority
of people are retired and probably have reduced
incomes. For persons who die younger, it is
possible that many such persons had to quit
working because of the disability which led to
death and consequently had unusually low incomes
during the last year of life. Alternatively, we
could be interested in maximum income earned
during adulthood, or average annual income
throughout adulthood. 1In the latter instances,
it would be difficult to avoid expressing income
in constant dollars. To study stress due to
reduced income, the magnitude of the income
reduction and the interval since it occurred
would both be needed. To answer other types of
questions, it might be necessary to obtain in-
come of family during childhood, to supplement

modify the amount and type of data which can be
collected, and the analytical design as well.

Data Collection Systems: A Typology.

It is useful to organize our discussion of

issues related to the study of socioeconomic
differentials in mortality by setting up a
typology of possible mechanisms for collecting
data on individual socioeconomic characteristics,
as follows:

Single systems: Numerator and denominator
from the same source

Longitudinal
Popdlation Registers

Prospective Studies designed for
special purposes

Cross-sectional
Census of population
Interview surveys
Regular interview survey
Multiplicity survey

Dual systems: Numerator and denominator
from independent sources ’

Longitudinal
Cross-sectional
Record Matching
Follow-back surveys

Denominator from existing
system :

. Denominator from special
questions or systems

Single system longitudinal.

Longitudinal systems are those in which a cohort
is defined by a characteristic or characteris-
tics common to the group (bornm in a certain
year, living in a specified area, members of a
union) and the study group so defined is
observed until the event of interest, in this
case death, occurs. In a cohort study some

of the relevant events may or may not have
occurred at the time the cohort is defined but



death will not have occurred and the investi-
gator must wait.

In theory, longitudinal systems are by far the
best means of collecting data for differential
mortality analysis. Data can be recorded on a
continuing basis as people age so that there
are no recall problems due to forgetfulness

or bias because of later events.

The major disadvantages are due to the length
of time involved. If data are needed to answer
a current question, setting up a longitudinal
data system now will not be useful. The cost
of a longitudinal system is large as a staff
has to be maintained over many years and the
staff will change over the years as people
involved in the original plan move on. Mem-
bers of the cohort may be lost to observation
unless very carefully followed and, if lost,
must be traced to reduce bias.

Many of these disadvantages may be overcome
if it is possible to tap into an existing
system and utilize the data already collected.

In some countries there is a population regis-
ter for the entire population which has to be
updated each time an individual moves, changes
jobs, or when other specified events occur.

The United States does not maintain a compre-
hensive population register. There are, how-
ever, a number of special registers which
people stay on continuously. The Medical
Follow-up Agency makes the medical experience
of the general military-veteran population
available and maintains a registry of 16,000
pairs of veteran twins as a subsidiary
resource. There are disease registers, of
which the cancer registers are probably best
known. There are categorical program regis-
ters such as the Medicare recipients. There
are registers maintained by some unions and
professional organizations. For the most part
these have not been utilized to study socio-
economic differentials in mortality and many
of them in their present form cannot be used
because the socioeconomic data are not
recorded. It should be possible to add at
least education to the data collected and thus
increase their usefulness.

Prospective studies are designed for the spe-
cific purpose of following a cohort and record-
ing observations about its members over a long
period of time. They could be extremely use-
ful for analysis of socioeconomic differentials
if they were designed for that purpose, as the
data are usually very carefully collected and
recorded for the study participants.

There are two methodological problems with many
of the prospective surveys now underway which
make it impossible to draw inferences about
socioeconomic differentials for the total popu-
lation at risk. The first is that they are

not probability samples. Many consist solely
of white males who volunteer for the study and
then remain participants on a voluntary basis.

Some are restricted by the condition that the
participants be healthy when the study began.
The second problem is the well-known Hawthorne
effect--the act of observing may change the
characteristic being observed. The partici-
pants in a study usually receive some benefit
from participation and the benefit is often
early diagnosis or receipt of services which
may affect the risk of death.

This is not to say that the prospective studies
now underway -are not useful or that a prospec-
tive study could not be designed to analyze
socioeconomic differentials. The present
studies are extremely useful for many purposes
such as the study of physiological change. A
study designed for socioeconomic analysis
should be a probability sample of a defined
population, must take into account the possi-
ble effects of observation on the participants,
must have careful follow-up procedures for
dropouts and analytical procedures for allow-
ing for the dropouts, must be large enough to
detect differences among the socioeconomic
classes of interest, and must be well-funded
over a period long enough for data collection
and analysis.

Single system cross-sectional.

Cross-sectional studies are those in which data
on the event of interest and the relevant
variables all relate to the same point in time
although the time reference may be extended
through recall. When a single source is used
to collect numerator and denominator data, the
nunmber of people who died and their character-
istics must be obtained at the same time data
on the population at risk is obtained. Collect-
ing data on decedents in this fashion presents
a number of methodological difficulties.

Any demographer knows that we have far better
definitions of socioeconomic variables and far
better data available for fertility than we do
for mortality. One reason is the reality of
funding; there has been far more funding for
fertility research than for mortality research.
A second, and more subtle reason, is that,
given the paucity of information on either
birth or death certificates, it is far easier
to collect additional data on births than on
deaths. '

The usual method of collecting socioeconomic
data is through a household interview census

or survey. Such a survey works well for births,
which are associated with family dissolution.
It is possible through interviewing people in
households to identify children by date of
birth and collect the data of interest. In
almost all cases the mother is living; in most
cases the child is also. Ccntrast that with
conducting household interviews to collect data
on persons who died, say, within the year.

Two-thirds of the decedents in the United

States are age 65 and over. In 1960,-4 percent
of the population age 65 and over were residents
of institutions, and 22 percent lived either



alone or with non-relatives. If there were no
differential in death rates by living arrange-
ments, that is, if death rates for people not
living in families were the same as rates for
-people living in families, 22 percent of the
elderly decedents would be missed on a census
because there would be no surviving family
member in the household to report for them and
an additional 4 percent would be missed on an
interview survey which did not cover residents
of institutions.

However, death rates are not the same for
elderly people in each type of living arrange-
ment. In 1962-3, 23 percent of the elderly
decedents were residents of institutions.
Thirteen percent lived alone, and 4 percent
-lived with non-relatives. A question on the
census would have missed 13-17 percent of the
elderly decedents and a household survey would
have missed 41 percent. Any analysis of death
rates by socioeconomic status would be biased
to the extent that socioeconomic status was
associated with living arrangements. And that
associlation does exist; people living alone or
with non-relatives are poorer and less educated
than those in families.

Among younger adults, the proportions living
alone or in institutions are much lower but

the differential death rates by living arrange-
ment still exist. An additional problem is
that when death occurs a household sometimes
breaks up and reforms. The surviving member(s)
move(s) in with someone else. There is no one
in the original household left to interview.

We do not have data on the extent of household
reformation.

If ‘a child dies, the household usually remains
and data could be collected. Since deaths

of children are rare events, the number of
interviews required to yield a sufficient
number of deaths for reliable estimates would
be very large with consequent high cost.

One point that has been touched on needs to be
stated explicitly. Age is important when con-
sidering the data needed and the best method

of collecting it. Children are almost always
living in families and their socioeconomic
characteristics are those of the family. Adults
under age 65 are usually living in families and
the socioeconomic data of interest may be
individual or family characteristics. Adults
age 65 and over frequently are not living in
families, the socioeconomic data of interest
may be individual or family and may be current
or from some time when they were eligible

for employment, and household surveys do not
include residents of institutions.

It is a shame that the household interview
survey is not useful, as response rates for the
continuing national surveys remain at approxi-
mately 95 percent. The effective ongoing data
collection systems exist, but the disintegration
of household of decedents and the fact that
death is a rare event--on a population basis—-—
preclude using this mechanism to collect data

for the analysis of socioceconomic differentials
in mortality.

A relatively new development in interview
surveys is the multiplicity survey in which
household respondents are asked to report not
only for their own household members but also
for a specified set of relatives (Sirken and
Royston, 1970, 1973).

The advantages of a multiplicity survey are:

A. Smaller sampling errors than conventional
survey; :

B. Reduced response bias for decedents who
lived alone at time of death, as a surviv-
ing relative in another household can
report for them;

C. Can include institutional decedents.
The disadvantages of a multiplicity survey are:

A. Interviewer must collect the additional
items;

B. Estimation and weighting procedures require
carefully defined information;

1. Household weight requires knowledge
of the number of households containing
persons eligible to report the death.

2. Person weight requires knowledge of
(a) the total number of persons eligible
to report the death, and (b) the number
of eligible persons living with the
respondent. This is easier to collect
because no knowledge is required of
the location of other eligible personms.

No research has been done yet on whether the
multiplicity approach will be useful for collect-
ing socioeconomic data. Research to date has
focused on how well the death itself has been
reported and the basic demographic data.

Dual system longitudinal

It is possible to ascertain the fact of death
from an independent source, usually the death
certificate, and match that record with the
records from a longitudinal data system or with
record collected at some time in the past.

This has in fact been done in epidemiological
studies and has been especially useful in deter-
mining whether exposure to environmental condi-
tions results in increased death risks.

Determining whether death has occurred and, if
so, where (so that the death certificate can be
located) is difficult and tedious. This has
led to proposals for a National Death Index—-a
computerized register of all deaths occurring
each year in the United States which could be
used to ascertain whether an individual has
died and in what State. Such a system would
have all the problems inherent in any matching
study but could greatly expand the potential



