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The continuing rise of life expectancy has led to debates about
healthy life span versus prolonged debility at older years. Age-
specific self-rated health and indicators of disability are relevant to
these debates. This paper estimates age-specific poor health and
debility in the US up to age 85 using data on self-rated health and
limitations to daily activities from the National Health Interview Sur-
vey. These age-specific curves shifted downward between 1982 and
2011, suggesting that older Americans experience poor health and
disability later in life than they used to. Data from the General Social
Survey confirm the trend and indicate it was already underway in the
1970s. Single-year age curves show a decrease of a few percentage
points between ages 62 and 66 – more in the 2000s than previously
– suggesting that Americans have unmet health-care needs in their
late 50s and early 60s (resolved by Medicare at age 65).
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Abbreviations: NHIS, National Health Interview Survey; GSS, General Social Survey

The historic increase of life expectancy among people born
in rich countries continues unabated [13]. While the

trend is largely good news, scholars and others frequently ask
about the quality of extended life. As early as the 1930s[4]
people worried that at some point prolonging life amounted
to little more than prolonging debility and dementia. By the
1980s researchers developed three perspectives [3]: (1) Health
deteriorates and disability accelerates at the same age regard-
less of life expectancy; thus longer life implies a longer spell of
ill health and disability in the last years of life. (2) Health de-
teriorates and disability accelerates at ever-later ages more or
less in proportion to advancing age at death; thus longer life
implies longer high-quality living with the roughly the same
spell of ill health and disability in the last years of life as at
lower life expectancy. (3) When people survive to later ages
they are exposed to diseases and disabling conditions that
would not have been observed had they died younger; thus
longer life sets up a “dynamic equilibrium”[?] with more ill
health and disability but higher quality of life among those
with health issues. I will refer to these perspectives as the
low-quality, high-quality, and dynamic equilibrium perspec-
tives.

Research has dismissed the low-quality perspective in fa-
vor of the other two perspectives [13, 8]. The bulk of the
evidence supports high-quality. In particular, the periods of
illness and disability experienced by specific cohorts and select
subpopulations of centenarians show little sign of increasing
illness or disability[1]. Convincing as far as it goes, the re-
search to date tells us little about how older Americans feel
about their health. Overall, the population 65y and over re-
ports better health,[3], but detailed information is lacking.

This research provides age-specific estimates of subjective
health. The data show that reports of poor health declined at
each age from the 1982 to 2010. Reports of fair health also de-
creased through age 80y. They increased at ages 80 and over
in a pattern consistent with declining poor health. A smaller
data set shows evidence that the trend was already underway
in the 1970s. The detailed age-specific measures also point
to a sudden drop in poor health at age 65 — one percent-

age point in the 1980s and two percentage points in the most
recent decade. This suggests the efficacy of Medicare in im-
proving seniors’ health and the presence of significant unmet
healthcare needs among Americans 60-64 years old.

Self-rated Health
Self-rated health refers to answers people give to a standard
question that asks them to rate their health as excellent, very
good, good, fair, or poor. The item is widely used. The Na-
tional Health Interview Study has included it in this form since
1982; earlier NHIS surveys asked for ratings in four categories
(leaving out “very good”). Self-rated health correlates with
objective health measures [9, 7, 5]. Idler and Benyamin[6]
found that self-rated health predicted mortality among elders
net of physicians’ assessments, measurements, and diagnos-
tics, indicating not only that self-rated health has validity as
a health indicator but also that it may hint at illness that is
hard to diagnose[11]. Self-rated health is crucial for assessing
the implications of longer life for quality of life both because
of these correlations and diagnostic utility and also because it
tells us how people feel as they age.

Self-rated health is directly relevant to the three perspec-
tives on increased longevity. The low-quality perspective pre-
dicts no decrease in older Americans’ self-rated health despite
rising life expectancy. The high-quality perspective predicts
the opposite. The dynamic equilibrium perspective yields an
indeterminate prediction. This research is not designed to ad-
judicate among the three perspectives, but it has descriptive
value relevant to the academic debates about them.

Age-specific incidence of fair and poor health over time
Fig. 1 summarizes the principle results of this research. The
observed and smoothed percentages reporting poor and fair
self-rated health are arrayed by single years of age and time
period. Both fair and poor health rise steadily with age, as
expected, except precisely at age 65y (more on that in the
next section). Fair health is more prevalent than poor health,
even at the highest observed ages.

The trend over time is the important consideration for
increasing longevity. The results are consistent with the high-
quality perspective. The incidence of fair and poor health
was lower in the 1990s than in the 1980s and lower in the
last decade than in the 1990s. These trends are very clear
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in the smoothed time series and mostly true for the observed
points, despite the uncertainty of individual observations; 55
of 61 age-specific percentages in poor health in 1992-2001 were
lower than the corresponding age-specific percentage for 1982-
1991 and 54 of 61 were lower for 2002-2010 than for 1992-2001.
There are more small reversals with reference to fair health.

In 2002-2010, 10.4 percent of people 85y and over were in
poor health. In the 1980s people reached that same level of
poor health at 9y younger, at 76y. Similarly, in 2002-2010, 7.1
percent of 75y olds were in poor health; in the 1980s people
reached that level of poor health 17y younger, at 58y.

People who reached 75y or 80y in the last decade differ
from the people who reached those ages in the 1980s, of course.
Changes in the education, racial-ethnic make-up, and family
structure of the American population over time mean that the
elderly population of the last decade differs from the elderly
population of the 1980s in all those ways. Elderly in 2002-
2010 had more education, were more likely to be hispanic or
Asian, and were more likely to be divorced (and less likely to
be widowed) than their counterparts in 1982-1991. More edu-
cation and more Asians decrease the prospect of poor health
at each age; more divorce increases the prospect of poor health
at each age.

Table 1 shows the results before and after statistical ad-
justment for covariates. The top panel repeats the information
from the smoothed time series in Fig. 1 for ages 55 through
85 (in intervals of 5y); the lower panel shows the adjusted per-
centages at those ages. Poor health declined between 1.6 and
4.0 percentage points at every age between 55y and 85y; fair
health declined between 0.7 and 3.5 percentage points at ages
55-80y but increased 2.0 percentage points among 85 year-
olds. Statistical adjustment for covariates reduced the range
of those estimates very slightly. Poor health adjusted for other
factors declined between 2.2 and 3.4 percentage points at ev-
ery age between 55y and 85y; fair health after adjustment
declined between 0.7 and 2.9 percentage points at ages 55-
-80y but (again) increased 2.0 percentage points among 85
year-olds.

Thus self-rated health improved at each age from the 1980s
to the 2000s. The incidence of poor health declined as did the
incidence of fair or poor health. There was a 2.0 percent-
age point increase in fair health among people 85y and over,
but even that represented an improvement as poor health de-
creased more than fair health increased. Statistical adjust-
ment for confounding factors including race, ethnicity, educa-
tion, and marital status reduced the range of estimated age-
specific changes but did not explain them.

Longevity increased throughout American history. The
risk of death has been falling among people over 65y for
decades.[3] This research begins with 1982 because that was
when the NHIS began using five categories to ask about self-
rated health. A longer time series assessing self-rated health
using four response categories (dropping “very good” from
the response options) comes from the General Social Survey
(GSS).[12] The GSS has used the four-response version of self-
rated health in every survey since 1972 and supplemented it
with the five-response version in 2002-2006 and 2010. The
five-response version of the question occurs much later in the
interview than the four-response item does.

Table 2 shows the distribution of five-response answers
conditional on each four-item answer, as people answered the
four-response version of the question before they were asked
the five-response version. Of those who first said “excellent,”
87 percent gave the same answer and 12 percent used the new
response “very good.” Of those who first said “good,” 40 per-
cent answered the second question very good and 55 percent
said good again. Of those who first said “fair,” 19 percent up-

graded to good in the five-response version while 76 percent
again said fair. Of those who first said “poor,” 20 percent
upgraded to fair in the five-response version while 76 percent
again said poor. These differences mean that fair and poor
are more frequent responses when the four-response version
of the question is used than when the five-response version is
used.

Fig. 2 shows the smoothed trends in poor and fair re-
sponses to the four-answer self-rated health item among peo-
ple 25y and over in four time periods — 1972-1980, 1982-1991,
1993-2000, and 2002-2010.1 The age pattern and trend over
time in poor self-rated health echoes that in the NHIS data
at a slightly higher incidence. Most importantly, the line for
1972-1980 lies above that for 1982-1991 for all ages. Thus the
trend to less poor health since 1982 (Fig. 1) actually began
in the 1970s or earlier.

The age pattern and trend for fair health is a little more
complicated. Fair seems to be a response for healthier peo-
ple in the four-response version than in the five-response ver-
sion. Almost 20 percent of people who say “fair” to the four-
response version would say “good” if “good” could be differ-
entiated from “very good” as in the five-response version. The
percentage saying fair declined from age 70y to age 85y and
over in the 1970s and beyond age 80y in the 1980s and 1990s.
Only in the 2000s did the fair response rise monotonically with
age.

The extension back to the 1970s strongly suggests that the
trend to improved health at upper ages began in the 1970s if
not before. The data prior to 1982 are less precise than the
data for 1982-2010 because the 1970s samples are smaller and
because people could only use four categories to rate their
health. But in conjunction with the better data for 1982-
2010, it appears self-rated health was almost certainly better
in the 1980s than in the 1970s.

These results accord well with the “high-quality” perspec-
tive on increased longevity. Increased life expectancy is result-
ing in more years of healthy life. There is no support in this
research for the “low-quality” perspective that implies that
longer life means more years of ill health and disability before
delayed death.

Surprising dip in poor health at age 65
Fig 1 was designed to show the trend over time in single year
of age self-rated health. But it also showed a surprising dip in
poor health at age 65y. This unexpected finding deserves some
attention because of what it may tell us about the role of insur-
ance and Americans’ unmet healthcare needs. My calculations
from the NHIS indicate that 12 percent of persons 60-64y had
no health insurance in any of the years from 1998 (when com-
prehensive data on coverage was first collected) through 2010
(the most recent data available); less than 2 percent of people
65-69y had no health insurance, thanks largely to Medicare.
Coverage does not increase by more than one percentage point
between any other adjacent ages in the 25-65y age range.

The drop in poor health exactly at age 65y was larger in
the most recent decade than in the 1980s or 1990s. This may
reflect changes in insurance coverage among 60-64y or other
factors; comparable data on insurance coverage before 1998
is lacking. Alternatively it might reflect improvement in the
efficacy of medical treatments that follow diagnosis. Presum-
ably doctors are better able to treat some conditions in the
2000s than they were in the 1980s.

1There was no GSS in 1979, 1981, 1992, or in odd-numbered years since 1994.
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Why should Medicare coverage reduce poor health this
way? This study is not designed to answer this question.
Ideally we would mobilize a panel study to explore chang-
ing symptoms, complaints, and conditions of the insured and
uninsured spanning the ages before and after 65. But this
pattern suggests that people have unmet health needs in their
early sixties that are suddenly met once Medicare coverage
takes effect. No doubt some people learn that they have seri-
ous health conditions they knew nothing about. They prob-
ably rate their health worse after diagnosis than before. But
their experience appears to be more than offset by the ben-
efit of getting treatment for conditions with known effective
therapies. Whether it is surgery for damaged joints, hormone
therapy for hypothyroid conditions, or other issues with effec-
tive treatments, access to insurance appears to dramatically
increase self-rated health.

Coverage of medical expenses for people at younger ages
would presumably result in more timely treatment, less poor
health at the ages leading up to 65y and less of a dip in poor
health right at age 65.

Conclusions
Self-rated health improved significantly at ages beyond 55y
and especially at ages beyond 70y between 1982-1991 and
2002-2010. The incidence of poor health fell from 6.2 to 4.1
percent among 55 year-olds, from 8.9 to 5.8 percent among
70 year-olds, and from 14.4 to 10.4 percent among people 85y
and over. Trends in fair health support the inference that
older Americans were healthier in recent years than twenty
years earlier. Supplementary data suggest that the trend to-
ward better health at older ages was already underway in the
1970s.

A significant drop in poor health between ages 64 and 65
suggests significant unmet healthcare needs among Americans
as they approach 65.

Materials and Methods
The primary data source is the National Health Interview Study (NHIS). The Min-

nesota Population Center provides integrated data files for trend analysis[10]; I used

the most recent file from there. Though the NHIS began in 1968, the survey did not

include self-rated health prior to 1972. The question has been the same over time,

but prior to 1982, subjects were offered only four response categories (excellent, good,

fair, or poor). When “very good” was introduced as a response option in 1982, the

distribution of responses shifted dramatically, disrupting the time series. Therefore

this analysis is based on the consistent time series that began in 1982.

I supplement this primary data source with a 1972-2010 time series from the

General Social Survey, a smaller representative sample of American adults. The GSS

was an annual survey until 1994; since then it has been biennial. It included the

four-response self-rated health question throughout the time series. The GSS also

added the five-response version in 2002-2006 and again in 2010. I use both version

in Table ??.

In analyzing both NHIS and GSS data, I calculated the percentage in poor health

for each single year of age from 25y to the top-coded age in the data set — 85y for

NHIS and 89y for GSS. As longevity improves, the NHIS should soon raise the max-

imum age recorded. As it is, top-coding this way biases the results slightly in favor

of the low-quality perspective by raising the percentage in poor or fair health at the

highest age recorded. That is, as the population ages, the average age of persons

85y and over increases. As older people have worse health than younger people, even

over 85y, advancing age within the 85y and over category will increase the estimate

of poor and fair health in that age category, all else being equal.

To study trends while retaining as much detail as possible about age, I aggre-

gated the data into ten-year time periods: 1982-1991, 1992-2001, 2002-2010 (data

for 2011 are not yet available).

I then smoothed the percentages within time period using nonparametric locally

estimated (loess) regression methods[2] with a bandwidth of 0.5. I repeated the pro-

cedure for the sum of fair and poor responses and obtained the smoothed fair series

by taking the difference between the smoothed fair plus poor series and the smoothed

poor series. After seeing the decline in poor and fair plus poor health around age 65y,

I resmoothed the data in two segments — 25-64y and 65y and over.

To adjust for covariates, I converted the smoothed percentages to smoothed log-

its — Lka = ln(pka/(100 − pka)), where pka is the smoothed percentage

reporting either poor (k = 1) or fair plus poor (k = 2) health at age a. I then

entered Lka, gender, education, race, marital status, and time period (with interac-

tions between time period and Lka, education and race) into two logistic regressions,

the first with poor health as the outcome variable and then with fair plus poor health

as the outcome variable. The adjusted percentages in the lower panel of Table 1

were obtained by assigning the period-specific mean to each covariate, calculating

the expected logit, and then converting that logit to a percentage.
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Source: National Health Interview Surveys, 1982-2010 (as integrated by the Minnesota
Population Center).

Fig. 1. Fair or poor self-rated health (%) by age and time period

Table 1. Percentage of persons in poor or fair health by age and time period

Poor health Fair health
Age 1982-1991 2002-2010 Change 1982-1991 2002-2010 Change
Smoothed series
55 6.2 4.6 -1.6 12.3 11.6 -0.7
60 8.1 5.5 -2.6 15.1 13.7 -1.4
65 8.7 4.9 -3.8 18.0 14.8 -3.2
70 8.9 5.8 -3.1 20.1 16.6 -3.5
75 10.2 7.1 -3.1 21.5 18.8 -2.7
80 11.7 8.1 -3.6 21.8 20.6 -1.2
85 14.4 10.4 -4.0 21.2 23.2 2.0

Covariates included
55 7.7 5.5 -2.2 13.1 12.2 -0.9
60 8.6 6.1 -2.5 15.8 14.3 -1.5
65 9.0 5.6 -3.4 18.1 15.2 -2.9
70 9.0 6.3 -2.7 19.9 17.1 -2.8
75 9.7 7.2 -2.5 21.4 19.5 -1.9
80 10.5 7.9 -2.6 22.1 21.4 -0.7
85 11.8 9.3 -2.5 22.6 24.6 2.0
Notes: Covariates are gender, education, race, marital status, and time period plus interactions between

time period and both education and race.

Source: National Health Interview Studies, 1982-2010 (integrated by Minnesota Population Center).
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Fig. 2. Fair or poor self-rated health (%) from among four choices by age and time period

Table 2. Percentage distribution of answers to five-response version of self-rated
health question by answer to four-response version of the same question

Answer to Answer to five-response version
four-responseversion Excellent Very good Good Fair Poor Total N
Excellent 87 12 1 <1 <1 100 996
Good 2 40 55 2 <1 100 1,510
Fair 1 2 19 76 1 100 493
Poor 1 1 2 20 76 100 101
Total 29 23 30 14 2 100 3,100
Percentages rounded independently so some sums may not appear to be 100%.

Source: General Social Surveys, persons 25y and over, 2002-2010.
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