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Inrducton

On September 6, 1990, the US Public
Health Service (PHS) released Healthy
People 2000: National Health Promotion
and Disease Prevention Objectives, 1 a re-
port on some 300 national health objec-
tives for the year 2000. Based on the input
of scientists and health professionals in
many fields, PHS set specific numerical
targets that are thought to be achievable
over the next decade and identified data to
track progress toward these targets. As
experience with the earlier 1990 Objec-
tives for the Nation2 has shown, tracking
these objectives can help to identify areas
of success as well as areas that need more
attention and resources. Thus the objec-
tives will help guide health policy over the
next decade.

The objectives are organized into 22
"priority areas" relating to specific prob-
lems, conditions, or diseases; risk factors;
or potential interventions (see Table 1).
Each priority area presents objectives for
particular health status measures, for re-
duction of risk factors, and for provision
of health services and protective mea-
sures. In total, the report contains about
300 objectives for the general population
plus more for minority groups and other
populations of special concern.

The objectives bring to bear in a spe-
cific and quantitative way the informed
judgment ofpublic health experts on a crit-
ical demographic issue, future improve-
ments in mortality and morbidity. The ob-
jectives were developed by groups of
scientists and public health professionals
who are aware of the currently available
and soon-to-be available public health in-
terventions. Therefore, they represent a
wealth of information about both future
mortality and morbidity in the United

States and the potential for health promo-
tion and disease prevention interventions.

The objectives were, however, writ-
ten by many independent committees and
appear in a number of different formats.
Some objectives target improvements in
specific causes of mortality and morbidity
but use noncomparable or nonstandard
measures to provide a baseline. Other ob-
jectives specify potential changes in risk
factors, use of preventive services, and
other implementation strategies, and they
are not directly translated into mortality or
morbidity measures.

The intent of this paper is to organize
and analyze in demographic terms the po-
tential for future reductions in mortality
and morbidity implicit in the national ob-
jectives. Specifically, we calculate the im-
pact on life expectancy and other sum-
mary demographic measures of meeting
the targets set in the objectives. This anal-
ysis serves two purposes. First, it sum-
marizes in quantitative terms the scientific
and medical knowledge of the many ex-
perts who participated in setting the ob-
jectives. This should be of interest to de-
mographers and forecasters who want a
stronger scientific backing for their future
mortality and morbidity projections. Sec-
ond, it offers guidance for enhancing fur-
ther efforts in health promotion and dis-
ease prevention. The analysis shows
where the potential for health status im-
provements is high and low and thus in-
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forms discussions about setting priorities
among the objectives.

Meods
A number oftechnical features ofob-

jectives development should be taken into
account in trying to develop measures of
the overall mortality impact ofmeeting the
objectives.

Because the objectives were drafted
by 21 different working groups, the statis-
tical measures used lack the unity of
method that they would have if they had
been developed by demographers and
statisticians. Among mortality measures,
for instance, nonstandard cause-of-death
categories, rather than the categories used
in vital statistics reports3 and Health,
United States 1989, 4 are used for coronary
heart disease, diabetes, pneumonia and in-
fluenza, and a number of specific kinds of
injuries.

One of the hallmarks of the national
objectives process is that it sets specific
numerical targets for the future. This al-
lows policymakers to assess progress in
mid-decade and to redirect efforts in areas
where we are falling behind. The groups
drafting the objectives had varying ap-
proaches to setting targets, including (1)
detailed demographic models of the im-
pact of changes in risk factors and the use
of preventive services on disease inci-
dence and mortality, (2) simple and so-
phisticated statistical trend analyses, and
(3) eyeballing the most recent data points
in conjunction with educated guesswork.
Because of the different methods used,
some of the targets-specifically, those
for coronary heart disease and uninten-
tional injuries-look somewhat optimistic
or conservative when compared to each
other and to mortality trends.

The analysis in this paper focuses pri-
marily on the mortality objectives, a small
fraction of the total set of objectives. The
objectives address many other health sta-
tus concems-such as the incidence or
prevalence of specific diseases, disabili-
ties, or other conditions-as well as pre-
sent targets for risk factor reductions and
improvements in the provision of preven-
tive services. Because they were ex-
pressed in so many different ways, we
were not able to incorporate most of the
morbidity and disability measures into a
common framework. We were, however,
able to incorporate a single objective ad-

Demographic Framewor*
In order to sum up the demographic

impact of achieving the mortality objec-
tives by the year 2000, we had to translate
the objectives developed by PHS into a
common framework for demographic cal-
culations. As shown in Table 2, we devel-
oped a cause-of-death list that is a com-
promise between the specific measures
used in the objectives (and the prevention
relevance that they represent) and the
standard groupings from the Intemational
Classification of Diseases, Ninth Revision
(ICD-9)5 used to report vital statistics. The
1987 death rates for these causes of death
serve as the base for our calculations.

Infant mortality is included in the list,
even though it is not a single cause of
death, because the measure appears
prominently in Healthy People 20001 and
is frequently cited in health policy discus-
sions. Pneumonia and influenza are
grouped in a residual category, Other
Causes, for which there are no objectives
or the objectives cannot be translated to
appropriate death rates.

To translate the mortality measures
in the objectives into a common set of
cause-specific death rates, we assumed
that the annual rate of change implied by
comparing the baseline figure and the tar-
get applied to the change in death rates
from 1987 to 2000 for standard ICD
groups.

One category in Table 2, heart dis-
ease, has a residual that represents the

part of the category that is not covered by
the target of any specific objective, pri-
marily because prevention efforts are
thought to be significant only for the heart
disease deaths due to coronary heart dis-
ease. Together the heart disease residual
and the overall residual made up 10% of
total deaths in 1987. For heart disease and

dressing overall activity limitation into a
comprehensive measure of mortality and
disability.
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total mortality we calculated the target
rate of change using three assumptions
about the rate of change in the residual
categories:

1. Taget: the residual heart disease
component changes at the same

rate as the targeted part, and the
overall residual mortality rate
does not change.

2. No change: the residual heart dis-
ease component and the overall
residual do not change.

3. Own trend. the residual heart dis-
ease component and the overall

residual change according to the
trend observed from 1979 to 1987.

Table 2 shows the three variants for the
annual rate of change. The Appendix lists
these and other specific assumptions made
in translating the year 2000 objectives to a

common demographic framework.

TrendAnalyses for Companson
Purposes

To establish a reference point in a

comparable manner for all of the cause-

of-death categories, we chose to use sim-
ple trend analyses to estimate the potential
changes in mortality that might come

about even without the efforts implicit in
the objectives process. More sophisti-
cated techniques could be used here, but,
given the illustrative nature of the effort,
simple trend analyses are sufficient.

Because most ofthe rates are moving
toward zero and somewould become neg-

ative if linearly extrapolated to the year

2000, all of our trend analyses are in a

logarithmic scale, implying a constant rel-
ative annual change. The trend analyses
are based on rates for the whole popula-
tion age-adjusted to the 1940 US standard
million population.4

A look at the data going back to 1970
indicates that some trends were not sim-
ple. For example, infant mortality, as

shown in Figure 1, saw a leveling offin the
1980s of the sharp downward trend expe-

rienced in the 1970s. The result is that a

trend line fit to the data from 1970 to 1987
gives a very different rate of change than
one fit to the data from 1981 to 1987, the
years used byPHS to determine the target
value for the infant mortality rate (IMR).
For some other causes, the death rate is
actually increasing, and the rates for other
causes show substantial variability over

the period.
To reflect the uncertainty in these

simple trend analyses, we have developed
high and low mortality variants for each
cause of death. This approach assumes

that the major source of uncertainty is in
deciding which points to include in the
trend calculation, not variation around the
trend line. For most causes, the high and
low variants reflect the different trend es-

timates calculated using data from 1970 to
1987 and data from 1979 or later to 1987.

The 1970 starting point was chosen arbi-
trarily. The 1979 starting point corre-
sponds to the implementation of ICD-9 in
the United States, and in some cases
changes between ICD-8 and ICD-9 cause
major discontinuities in the data. For
some causes of death PHS based the tar-
get on a trend analysis starting after 1979;
for those causes we considered the addi-
tional trend line in establishing high and
low mortality variants. For chronic ob-
structive pulmonary disease (COPD) the
trend in the death rate is increasing, and
we assumed a zero rate of change for the
low mortality alternative. Table 2 shows
the annual rate of change for the high and
low mortality projections for each cause of
death.

Calculation ofSummary Mortaly
Measures

We present our results in terms of
standard life table parameters eo (life ex-
pectancy at birth), 165 (the probability of
surviving to age 65), and 165 (life expect-
ancy at age 65). Further calculations sug-
gest that the major qualitative conclusions
regarding mortality are seen in these mea-
sures alone. The calculations were done
as follows.

We started with the age- and cause-
specific rates for 1987,6 using the following
age ranges: 0, 1, 5(10)85. For each cause
we then applied the relative annual rate of
change from Table 2 to each 1987 age-
specific rate for that cause to calculate
cause-specific death rates for the year
2000. For infant mortality we assumed
that the targeted rate of change for IMR
applied to 1qo. We did not take cause-
specific mortality rates into account in cal-
culating 1qo.

These cause-specific rates were ag-
gregated into age-specific nM. rates, and
transformed into life table nq, rates using
Chiang's a's,7 modified for 10-year inter-
vals. Although these abridged calculations
are not exact, ifwe assume no change for
every cause, we can reconstruct the 1987
life table parameters6 without excessive
error. For instance, the actual and calcu-
lated values for eo, e65, and 165 are as fol-
lows:

Parameter Actual Calculated

eO
165

75.0
16.9

79040

75.1
17.2

79139

Because most of the objectives are

stated in terms of total population rates,
we have not attempted to differentiate tar-
gets or trends in age, race, or sex-specific
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rates. All of the rates of change in Table 2
are for the total population.

In order to consolidate these calcu-
lations on the impact of changes in mor-
tality with a targeted reduction in disabil-
ity, we adapted methodology developed
by Sullivan8 and used by others9"10 that
allows us to estimate an expectation of life
free ofdisability. The measure of disability
that we use is drawn from Objective 17.2
in Healthy People 2000,1 which calls for a
decline in the proportion of the population
with major activity limitations from 9.4%
in 1988 to 8.0% in 2000, a decrease of
1.34% per year. The baseline data come
from the National Health Interview Sur-
vey (NUHS), which provides estimates of
the proportion of the civilian noninstitu-
tionalized population that experiences a
limitation in their "major activity" due to
a chronic health condition." Major activ-
ity is defined as the predominant social
role expected of a person of a given age:
playing for children under age 5, attending
school for children aged 5 to 17, working
or keeping house for adults aged 18 to 69,
and living independently for adults aged 70
and older.

We assumed that the 1.34 annual per-
centage decline between the baseline and
the target would apply in each of the age
groups in which the NUIS data are tabu-
lated. For the base year and 2000, we cal-
culated the number oflife table years lived
with major activity limitation by multiply-
ing the prevalence of major activity limi-
tation in each age group by the number of
life tableyears lived in that age group (nL.)
and summing the products for age x and
above. The result can be expressed as the
life expectancy with major activity limita-
tion. Subtracting that value from total life
expectancy gives an estimate of expected
years of life free of limitation in major ac-
tivity. Because the NHUS figures exclude
the institutionalized population, including
residents ofnursing homes and other long-
term care facilities, our calculations un-
derestimate time with activity limitations.

Resut
We have calculated the effect of

meeting the objectives on overall mortal-
ity and on life expectancy without limita-
tion in major activity, examined the im-
pact of meeting specific objectives and
groups of objectives on overall mortality
and on the distribution of causes of death,
and carried out an in-depth exploration of
the specific targets chosen for coronary
heart disease and unintentional injuries.

TRENDS: ............ ...................
High Mortal y .................................................

. ....................................................

Low Mortality ............................................................

TARGETS &
RESIDUALS:

Follow Target -

No Change

Own Trend

0 0.5 1 1.5 2 2.5 3 3.5 4
Additional Years

FIGURE 2-Proected Increases In life expectancy at birth from trend and target
changes in mortality from all causes: 1987-2000.

Overa1l Mortality
The effect of meeting the mortality

objectives on overall life expectancy is
shown in Figure 2. Depending on which of
the two trend variants is used, the increase
in life expectancy at birth by the year 2000
can range from 1.6 to 3.6 years. Although
the trends based on data from the 1980s
are not the least optimistic for every cause
of death, they are in most cases. If trends
based only on the more recent data were
assumed, the increase in life expectancy at
birth by the year 2000 would be about 1.7
years. Figure 2 also shows that the in-
crease in life expectancy at birth to be ex-
pected if the Healthy People 20001 objec-
tives are met is from 1.5 (assuming trends
for the nontargeted causes of death) to 2.1
years (ifresidual rates improve at the same
rate as the targeted rates). These figures
imply a life expectancy of 76.6 to 77.2
years. Life expectancy at age 65 increases
by 1.0 to 2.5 years with trends alone, and
by 1.0 to 1.4 years if the year 2000 objec-
tives are achieved. The current life ex-
pectancy at age 65 is 17.2 years.

Similarly, the increase in 165, the life
table probability of living to age 65, in-
creases by 1.9 to 3.7 percentage points
according to the two trend variants, but
from 1.8 to 2.3 points if the year 2000 ob-
jectives are achieved. Thus, meeting the
mortality targets would increase the prob-
ability ofsurviving to age 65 from 79.1% to
80.9-81.5%. Alternatively, one could say

that the probability of a "premature
death" would decrease from 20.9% to
18.5-19.1%. For all three measures, the
targets are closer to the low end of the
range defined by the alternative trends
than the high end of the range.

Years without Limitations in Major
Activity

With current mortality and disability
statistics, an average of 66.8 years out of
75.1-89% of life expectancy at birth-
would be spent free of limitation in major
activity. Ifthe target rate for major activity
limitation is achieved, however, the num-
ber of years without limitation will in-
crease to 69.3 to 69.7 years-approxi-
mately 90% of total life expectancy-
depending on the assumption about trends
in nontargeted causes of death as above.
The scenario that produces the largest in-
crease in total life expectancy also pro-
duces the largest increase in disability-free
life. That same scenario, however, also
results in the greatest remaining numberof
years with activity limitation (7.5 years)
because relatively more people survive to
the older ages at which disability is most
prevalent.

Under current conditions, an average
of 13.2 disability-free years would be ex-
perienced after age 65-about 77% of the
life expectancy at that age. Assuming that
the year 2000 objectives are met, the num-
ber of disability-free years experienced af-
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ter age 65 increases to 14.6-15.0 years-
about 80o ofthe life expectancy at that age.

Changes in Specific Causes ofDeath
To understand these results betterwe

need to explore the contnbutions of spe-
cific causes and groups of causes to these
summary measures. Table 3 shows the ef-
fect on eo of trend and target changes for
each cause ofdeath, assuming no changes
in mortality for other causes. The poten-
tial changes in heart disease will have the
largest impact on the increase in life ex-
pectancy (0.8 to 1.2 years), followed by
stroke (0.3 to 0.4 years) and infant mor-
tality (0.2 to 0.3 years). This should be
compared to a range of 1.5 to 3.6 years of
potential increase in overall eo. Cancer
mortality trends are increasing slightly,
and the effect of meeting the target would
change a 0.1 year decrease in life expect-

ancy to an increase of 0.1 year. With only
two exceptions (injury and "other"), none
of the variants ofthe other causes of death
lead to a change in life expectancy ofmore
than 0.2 years.

Table 3 also shows the effect on 165 of
trend and target changes for each cause of
death, assuming no changes in mortality
for other causes. The same causes as
above are also the most prominent in their
effect on 165. Unintentional injury deaths,
however, achieve more prominence.

Because of competing risks, looking
at changes in one cause of death at a time
tends to diminish the apparent effect of
health promotion and disease prevention
efforts.12 The chronic diseases, for exam-
ple, are all related to a common set of risk
factors (diet, smoking, alcohol, exercise)
and would all tend to benefit from any
increases in the accessibility of clinical

preventive services for any one of them.13
Therefore, we decided to look at the po-
tential for reducing mortality for all
chronic diseases. Similarly, since risk fac-
tors for injury deaths would tend to run
together, we will also look at intentional
and unintentional injuries taken together.
Infant mortality is itself a combination of
causes of death at ages under 1 year, and
the final category is the combination of
pneumonia and influenza with the residual
"other," which includes AIDS and other
infectious diseases.

Figure 3 and Table 3 show the impact
of trend and targeted changes on eo and
165. The major impact in either scale is still
the chronic diseases (1.1 to 1.9 additional
years of life expected at birth; 1.2 to 1.9
percentage point increase in the probabil-
ity of living to age 65). Because they im-
prove survival at younger ages, changes
due to reduction in infant mortality and
injuries are relatively more prominent in
165 than in eo, but are still less important
than changes in the chronic diseases.

Another way of looking at the pro-
jected changes is to look at the changes in
the distribution ofthe causes of death. The
distribution of deaths was determined by
applying the projected age- and cause-
specific mortality rates to the Census Bu-
reau's median projected population for the
year 2000.14 The ranges indicate the high-
est and lowest proportions resulting from
the three assumptions for nontargeted
rates. Based on these calculations,
chronic diseases fall from 72.7% to 70.5-
71.2% of all deaths; the proportion of
deaths due to injuries stays about the
same: 6.1% to 5.8-6.1%; infant deaths fall
from 1.3% to 1.0%; and other deaths in-
crease from 20.0% to 21.9-22.4%. Clearly,
achieving the targets would not mean a
major shift in the distribution of causes of
death, at least in these broad categories.

For specific causes, however, there
are more marked changes. The largest
drop is for heart disease: 36.9% to 31.8-
34.1% of deaths. The proportion also goes
down for stroke: 7.5% to 5.5-5.7%. For
cancer, however, the proportion increases
from 21.7% to 23.6-24.6%. COPD also in-
creases, from 3.6% of deaths to 5.3-5.6%.
The smaller shares for heart disease and
stroke are nearly canceled out by the
larger shares for cancer and COPD, lead-
ing to little overall change in the propor-
tion of deaths from chronic diseases.

Reevaluation ofHeart Disease and
Injury Targets

Further analysis shows that the tar-
geted reductions in heart disease and un-
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intentional injuries are less than the trends
would predict. Figure 4, for instance,
shows trends in coronary heart disease
since 1972. (As used in Healthy People
20001 and elsewhere by PHS, coronary
heart disease refers to specific ICD codes
within the broader category ofDiseases of
the heart.15) Depending on which years
are used for trend analysis, the projected
death rate for the year 2000 is either 90.8
or 92.6 per 100 000. The target is set con-
servatively at 100 per 100 000, although
the trend data suggest that 90 per 100 000
might be a more reasonable level.

Figure 5 and Table 4 show that
changing the target to 90 per 100 000
would have a major impact on the gain in
eo (an additional increase of about 0.3-0.4
years) and in 165 (an additional increase of
0.3-0.4 percentage points). It would also
affect the proportion ofdeaths due to heart
disease and to chronic diseases. Assuming
1987 rates, 36.9% of all deaths are due to
diseases of the heart. The percentage
would fall to 29.5-32.4% with the new tar-
get. With the original heart disease target,
this drop would only be to 31.8-34.6%.
Similarly, the proportion of all deaths due
to chronic diseases with 1987 rates is
72.7% and would fall to 69.6-70.4%. With
the original heart disease target, this drop
would only be to 70.5-71.2%.

Figure 5 and Table 4 also show the
impact of a change in the target for unin-
tentional injury mortality. A report has
shown that accident mortality of all types
has fallen by 21% between 1979 and
1989.16 This rate ofchange is about double
that called for in the PHS objectives.
Changing the target from 29.3 to 22.0 per
100 000, consistentwith the 10-year trend,
would lead to a 0.2-0.3 year increase in life
expectancy at birth and a 0.3-0.4 percent-
age point increase in the probability ofsur-
viving to age 65. The proportion of deaths
due to all injurieswould drop from 6.1% to
4.9-5.1% of all deaths.

Taken together, lowering both the
heart disease and unintentional injury tar-
gets would increase overall life expect-
ancy at birth by 0.6 years to 77.2-77.8
years. The probability of surviving to age
65 would increase by 0.6-0.8 percentage
points.

Discussion
Meeting the mortality targets set in

Healthy People 20001 would have an im-
portant demographic impact. Taking the
coronary heart disease and unintentional
injury targets as stated in the objectives,
the increase in life expectancy at birth

CAUSES OF DEATH:

...................................................*@ .* *-* *-**----

Chronic DiseasesD ... *. ::::::1...SCENARIOS:
Injury - High Mortality

j¶ Low Mortality
Follow Target

Infant Mortality - az No Change
Infant Mortality Liii Own Trend

All Other

-0.5 0 0.5 1 1.5 2
Additional Years

FIGURE 3-Projected Increases In life expectancy at birth from tend and target
changes In mortality from specified groups of causes: 1987-2000.

would be 1.5 to 2.1 years, implying a life
expectancy of 76.6 to 77.2 years. If the
coronary heart disease and unintentional
injury targets were changed to be some-

what more optimistic than the recent
trend, life expectancy at birth would in-

crease by 2.1 to 2.7 years to 77.2 to 77.8
years (see Figure 6). Trends in the cause-

specific death rates used in this paper sug-
gest an increase of 1.6-3.6 years to 76.7-
78.7 years, with the lower end ofthe range
being more likely. The results can also be
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indicate that the nation is falling behind in
measures needed to meet these targets,

more resources might actually be brought
to bear on interventions to reduce mortal-
ity, closing the feedback loop.

It is important to note, however, that
the process used to set the targets might
not have used the substantive knowledge
of the experts as effectively as possible.
Much of the energy used in setting the
objectives has gone into discussions about
which subjects should be included in the
list of priority areas, into determiining spe-

cific issues to be addressed within those
areas, and into deciding how the objec-
tives should be expressed in quantitative
terms. In some cases, the specific numer-
ical targets emerged after careful analyses
and thought, but in others theywere set at
the last minute with little technical or sub-
stantive input. The process might have
been improved ifthe content and the mea-
sures of the objectives had been deter-
mined first, and then a concerted effort
made across the board to set target levels
based on trend analyses and mathematical
models that were feasible, realistic, and
internally consistent.

Meeting the objective for reductions
in activity limitation would lead to an ad-
ditional 2.5 to 2.9 years of limitation-free
life at birth and 1.4 to 1.8 years of limita-
tion-free life after age 65. Chronic condi-
tions ofthe circulatory system and injuries
are major causes of disability as well as

mortality.18 Depending on whether in-
creased survival consistent with the tar-
gets suggested in this article comes about
through primary prevention or through
better medical treatment of persons with
heart disease and injury, further improve-
ments in limitation-free years may be pos-
sible. Our analysis, however, focuses on

mortality rather than other important
health status variables such as morbidity
and disability, and the available informa-
tion does not permit explicit calculations.

The analysis does not specifically
study the effect of projected changes in
risk factors and preventive services. Nor
does it address the question of different
age patterns of change in mortality rates.
The analysis needs to be expanded in or-

der to appreciate the full range of benefits
to be achieved and to better understand
the contnbutions that various interven-
tions can make to improvements in health
status. As discussed above, this has not
been possible for two reasons: lack of a

consistent framework for nonmortality
health status measures and lack of com-

4

_ PHS Targets _ Alternate InjuryTarget

Alternate CHD Target Both Alternate Targets
FiGURE 5-Proced Increases In life expectancy at birth from tren, target and

amtematlve target changes In mortality from all causes: 1987-2000.

compared to ranges used in current Cen-
sus Bureaul4 and Social Security Admin-
istrationl7 projections of 75.3 to 78.9 years
and 75.9 to 78.6 years, respectively. These
are based on extrapolations as well, but

using a different methodology. As Figure
6 shows, meeting the targets with the
changes in the coronary heart disease and
unintentional injury targets suggested
above would put overall life expectancy
above the middle of these ranges.

There are two reasons why demo-
graphic forecasters ought to note these re-

sults. First, they represent the substantive
input of public health professionals asked
to think about what might be achievable
with known interventions. This kind of in-
put is something that demographerswould
like to have but often cannot obtain. Sec-
ond, the public health establishment is
committed to making these changes come
about. If progress reviews in mid-decade
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plete information on the effect on health
status ofchanges in risk factors and use of
preventive services.

Progress in expanding the discussion
beyond mortality alone depends on the de-
velopment of consistent, systematic, and
timely measures of health status, risk fac-
tors, and preventive services. Data from
the annual NHIS are used for many of the
objectives, and with changes in the objec-
tives and the survey amore integrated sys-
tem might be achievable.

Erickson and her colleagues have
suggested that composite health status
measures that incorporate morbidity, dis-
ability, and quality of life could be ob-
tained from the NHIS, and that these
could be the basis for the calculation of a
measure of quality-adjusted life years
(QALY) that is analogous to life expect-
ancy except that each year of life is dis-
counted by the average "quality of life"
people experience at that age.19 To the
extent that the year 2000 objectives for the
prevalence of specific conditions relate to
the measures that go into the QALY cal-
culation, the impact of meeting those ob-
jectives could be summed up in the same
way we have done here for objectives on
mortality levels.

Because the PHS objectives are gen-
erally stated in terms ofoverall death rates
without specific mention of age or sex pat-
terns, we assumed for this analysis that
the same percentage change applied to all
age-specific death rates and did not differ-
entiate by sex. The current pattems ofrisk
reduction and use of preventive services
probably do not result in the same per-
centage reductions in death rates at all
ages, as we were forced to assume.
Clearly, further analysis needs to be used
using more complex models of mortality
decline than the ones we have used. Man-
ton and his colleagues20 and Olshansky,21
for instance, have investigated the impact
of delaying the progression of chronic dis-
eases, not reducing their incidence.

Making the link between changes in
risk factors and preventive services to
health status measures will require two
things. First, we need more extensive ep-
idemiological studies on the prevalence of
risk factors and the effect of changes in
risk factors and preventive services on a
full range of health status measures. Fur-
thermore, preventive interventions must
be carefully evaluated so that their popu-
lation impact can be better understood.
Second, more extensive demographic and
epidemiological modeling efforts are
needed to bring this information together
so that the impact of changes in risk fac-
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tors and access to clinical preventive serv-
ices can be better predicted. There is some
work in this area that could be drawn
on,2-27 but generally for one disease or
risk factor at a time, and it is difficult to
integrate this information.

Models of this sort can also shed light
on the age-specific impact of preventive
interventions that is lacking in this analy-
sis. Manton, for instance, argues that risk
factors and mortality reductions have a
vety different relationship at older ages
than they do at younger ages.28 Two kinds
of issues need to be explored. First, de-
tailed studies ofthe actual patterns ofmor-
tality reductions would lead to a fuller un-
derstanding of the demographic impact of
meeting the year 2000 objectives. Second,
we need to explore the impact of interven-
tions targeted at different age groups and
thus get a better idea about the most effec-
tive way to manage health promotion and
disease prevention interventions. E

Ackmowledgments
This work was supported by the Office of Dis-
ease Prevention and Health Promotion, Office
of the Assistant Secretary for Health, Depart-
ment of Health and Human Services, under
corporate agreement no. HPV-87-002-03-0. It
was conducted through the Division of Health

Promotion and Disease Prevention, Institute of
Medicine, National Academy of Sciences.

A previous version of this paper was pre-
sentedon May4, 1990, at the annual meeting of
the Population Association of America, held in
Toronto, Ontario. We are grateful for com-
ments and suggestions offered by the discus-
sant, other panel members, and other col-
leagues.

The analysis and opinions in this paper are
those of the authors. They do not necessarily
reflect those of the Institute of Medicine, the
National Academy of Sciences, or the US Pub-
lic Health Service.

References
1. US Department of Health and Human

Services. Healthy People 2000X: Nafional
Health Promotion and Disease Prevention
Objectives. Conference Edition. Washing-
ton, DC: Public Health Service; 1990.

2. US Department of Health and Human
Services. Promoting Health/Preventing
Disease: Objectivesfor the Nafion. Wash-
ington, DC: US Government Printing Of-
fice; 1980.

3. National Center for Health Statistics. Vital
Statisfics ofthe United States [1970-1987],
Vol II, Mortality, Part A. Washington, DC:
US Government Printing Office; 1974-
1990.

4. National Center for Health Statistics.
Health United States, 1989. Hyattsville,
Md: Public Health Service; 1990. US Dept
of Health and Human Services publication
(PHS) 90-1232.

5. World Health Organization. Manual ofthe
International Statistical Classification of

November 1991, Vol. 81, No. 11 American Journal of Public Health 1463



Stoto and Durch

Diseases, Injwies, and Causes ofDeath,
based on the recommendations of the
Ninth Revision Conference, 1975. Geneva:
WHO; 1977.

6. National Center for Health Statistics. Ad-
vance report of final mortality statistics,
1987. Monthly Vital Statistics Report
1989;38(No 5, suppl). US Dept of Health
and Human Services publication (PHS)89-
1120.

7. Namboodiri K, Suchindran CM.Life Table
Techniques and Their Applications. Or-
lando, Fla: Academic Press; 1987.

8. Sullivan DF. A single index of mortality
and morbidity. HSMHA Healh Reports.
1971;86:347-354.

9. Crimmins EM, Saito Y, Ingegneri D.
Changes in life expectancy and disability-
free life expectancy in the United States.
Pop Dev Rev. 1989;15:235-267.

10. McKinlay JB, McKinlay SM, Beaglehole
R.A review ofthe evidence concerning the
impact ofmedical measures on recent mor-
tality and morbidity in the United States.
IntJHealth Senv. 1989;19:181-208.

11. Adams PF, HardyAM. Current Estimates
from the National Health Interview Sur-
vey: United States, 1988. VitalHealth Stat.
Series 10, No. 173. Hyattsville, MD: Na-
tional Center for Health Statistics, 1989.
US Dept of Health and Human Services
publication (PHS) 89-1501.

12. Keyfitz N. What difference would it make
ifcancer were eradicated? An examination
of the Taeuber paradox. Demography.
1977;14;411-418.

13. Schatzkin A. How long can we live? A

more optimistic view of potential gains in
life expectancy. Am J Public Health.
1980;70:1199-1200.

14. SpencerG. Projectionsofthe population of
the United States, by age, sex, and race:
1988 to 2080. CumntPopulation Reports.
Series P-25, no. 1018. Washington, DC: US
Government Printing Office; 1989.

15. Sempos C, Cooper R, Kovar MG, Mc-
Millen M. Divergence of the recent trends
in coronary mortality for the four major
race-sex groups in the United States.AmJ
Public Health 1988;78:1422-1427.

16. National Safety Council. Accident Facts,
1990)Edition Chicago, Ill: National Safety
Council; 1990.

17. Wade AH. Social security area population
projections: 1987.SocSecBudL 1988;51:3-
30.

18. LaPlante MP. Disability risks of chronic
illnesses and impairments. Disability Stat
Rep. No. 2; 1989.

19. Erickson P, Kendall EA, Anderson JP,
Kaplan RM. Using composite health status
measures to assess the nation's health.
Med Care. 1989;27(suppl):S66-S76.

20. Manton KG, Patrick CH, Stallard E. Mor-
tality model based on delays in progression
of chronic diseases: alternative to cause
elimination model. Public Health Rep.
1980;95:580-588.

21. OlshanskySJ. Pursuing longevity: delayvs
elimination of degenerative diseases.AmJ
Public Healh 1985;75:754-757.

22. Kleinman JC. The potential impact of risk
factor modification on coronary heart dis-
ease mortality in middle-aged men. In: US
Department of Health, Education, and
Welfare. Healthy People: The Surgeon

General's Report on Health Promotion
and Disease P1 'ntion. Background Pa-
pers. Washington, DC: US Government
Printing Office; 1979:187-195. US Dept of
Health, Education, and Welfare publica-
tion (PHS) 79-55071A.

23. Goldman L, Cook EF. The decline in isch-
emic heart disease mortality rates: an anal-
ysis of the comparative effects of medical
interventions and changes in lifestyle.Ann
Intern Med 1984;101:8255-6.

24. Weinstein MC, Coxson PG, Williams LW,
Pass TM, Stason WB, Goldman L. Fore-
casting coronary heart disease incidence,
mortality, and cost: the coronary heart dis-
ease policy model. Am J Publc Health.
1987;77:1417-1426.

25. Brown CC, Kessler LG. Projections of
lung cancer mortality in the United States:
1985-2025.JNatlCancerIrst. 1988;80:43-
51.

26. Office on Smoking and Health, US Depart-
ment of Health and Human Services. Re-
ducigthe Healih Consequences ofSmok-
ing. 25 Years ofProqvs, A Report ofthe
Surgeon GeneraL Rockville, MD: DHHS;
1989. US Dept ofHealth and Human Serv-
ices publication (CDC) 89-8411.

27. Hahn RA, Teutsch SM, Rothenberg RB,
MarksJS. Excess deaths from nine chronic
diseases in the United States, 1986.JAMA.
1990;264:2654-2659.

28. Manton KG. Past and future life expect-
ancy increases at later ages: their implica-
tions for the linkage of chronic morbidity,
disability, and mortality. J GerontoL
1986;41:672-681.

1464 American Journal of Public Health November 1991, Vol. 81, No. 11



Demographic Impact ofYear 2000 Objecties

American Journal of Public Health 1465November 1991, Vol. 81, No. 11


