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Abstract

Social Security is the most important and effective income support program ever introduced in the
United States, alleviating the burden of poverty for millions of elderly Americans. We explored
the possible role of Social Security in reducing mortality among the elderly. In support of this
hypothesis, we found that declines in mortality among the elderly exceeded those among younger
age groups following the initial implementation of Social Security in 1940, and also in the periods
following marked improvements in Social Security benefits via legislation and indexing of
benefits that occurred between the mid-1960s and the early 1970s. A better understanding of the
link between Social Security and health status among the elderly would add a significant and
missing dimension to the public discourse over the future of Social Security, and the potential role
of income support programs in reducing health-related socioeconomic disparities and improving
population health.
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Introduction

Low socioeconomic position, measured variously in terms of poverty, income, wealth,
education, or occupation, has been repeatedly linked to a greater burden of disease and death
in the United States and other countries.1=% While this has been one of the most consistent
findings in social and epidemiological research for decades, it is surprising that the major
social programs that were designed to ease the burden of poverty or otherwise improve
economic wellbeing of the US population have only rarely been examined with respect to
health and disease.>’
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Social Security (specifically, Old Age and Survivor Insurance) is the single most important
and effective income support program ever introduced in the United States. It has been
credited with alleviating the burden of poverty for millions of Americans, particularly for
the elderly.8 Recent census data indicate that over 40 per cent of the US population aged 65
years or older is kept out of poverty by Social Security.? Supplemental Security Income
(SSI), which provides cash or benefits to low-income elderly people, has also helped to
improve the economic status of the poorest stratum of Social Security beneficiaries.

Most public attention to the Social Security system from the media and politicians focuses
on the system’s long-range financial problems. Some economists and policymakers have
been pushing for cuts in Social Security benefits as a way of addressing our long-term
federal budget deficits. The National Commission on Fiscal Responsibility and Reform
established by President Obama to address the nation’s long-term fiscal crisis, has, for
example, recommended steps to alter Social Security by lowering benefits and raising
payroll taxes.10 Legislation introduced in early 2010 by Representative Paul Ryan
(Republican, Wisconsin), titled the ‘Roadmap for America’s Future Act of 2010°, would
reduce future Social Security benefits and raise the age before benefits could be obtained.11
Far less attention has been paid to the program’s unsurpassed record of reducing poverty and
providing a safety net among the elderly. Still less attention considers the possible effect on
the public’s health.

Our study explores the potential impact of Social Security on mortality among the elderly in
the United States. We hope it will call attention to the likely relationship between major
socioeconomic programs — such as Social Security — and the public’s health. Our goal is to
broaden the perspectives of those in health, economics, social policy, and research regarding
ways of improving population health and reducing health-related disparities.

Social Security and the Economic Wellbeing of the Elderly

The economic wellbeing of the elderly has improved dramatically since World War 11.12-14
Poverty fell from 35.2 per cent for persons aged 65 and older in 1959 (the first year official
statistics were tabulated) to 9.7 per cent in 2008.1° This compares with children, for
example, whose poverty rates fell far less — from 27.3 to 19 per cent over the same time
period. As early as the 1940s, the average monthly Social Security benefit accounted for 16
to 17 per cent of median family income for those aged 65 and older. (The percentage of
income generated by Social Security benefits is estimated here by dividing the median
Social Security benefit by the median family income in current dollars for each year.) This
proportion rose to 28 per cent in 1950, when Congress mandated the first in a series of
benefit increases. With the help of additional mandated increases, which improved the real
income of the elderly substantially during the 1960s and early 1970s, and the indexing of
benefits to inflation, begun in 1975, Social Security benefits now account for 28 to 38 per
cent of median income among the elderly.16

An early attempt to quantify the economic status of the elderly was conducted by Marjorie
Shearon of the Social Security Board’s Bureau of Research and Statistics immediately
before the introduction of monthly Social Security benefits and published in 1938.17 Forty
years later, the Social Security Administration published a comparative analysis, tracking
the economic progress of the population aged 65 years and older.18 It found, for example,
that in 1937, 47.5 per cent of the non-institutionalized elderly had no income whatsoever
(presumably relying entirely on friends, relatives, and charity). By 1978, the group reporting
no income dropped dramatically to only 1.5 per cent. The single most important factor
accounting for this change was Social Security benefits, followed by a distant second, the
growth of private pensions.
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At present, more detailed evidence describes the role of Social Security in alleviating the
burdens of poverty and providing a safety net for retirees. Social Security remains a key
source of income for most of its recipients. In 2008, more than half (63.9 per cent) of the
beneficiaries aged 65 years or older received 50 per cent or more of their total income from
their monthly Social Security checks. For a third of elderly beneficiaries (34.2 per cent), it
provided 90 per cent or more of their income.19:20 In addition, the reliance of the elderly on
private, defined benefit retirement plans has declined dramatically.?!

Statistics on poverty are no less compelling. Nearly 44 per cent of the elderly are kept out of
poverty by Social Security.® This impact on poverty is more substantial than all other
government programs combined. According to one study, nine of every 10 elderly people
lifted from poverty by government benefit programs, including state and local cash
assistance programs, are lifted out by Social Security.22

Finally, it can be argued that Social Security improves the social and economic status of the
elderly in at least two dimensions: (1) level of current income, and (2) freedom to exit from
unpleasant or onerous work and/or increase the amount of leisure time. The introduction of
Social Security accelerated retirement at younger ages. In 1942, for example, approximately
48 per cent of men and 9 per cent of women aged 65 years or older participated in the labor
force.23 Although the figures for women have not changed as much over the years (13.3 per
cent as of 2008), the percentage of men working past 65 has declined significantly to 21.5
per cent in 2008.22

Social Security and Health of the Elderly

Analysts have observed that socioeconomic disparities in health and mortality are large in
infancy and early childhood, diminish through very early adulthood, widen dramatically
through middle and early old age, and then diminish in old age.2* There are multiple
potential causes of diminishing socioeconomic disparities in health and mortality in the
oldest age group, but few have been carefully evaluated. Some evidence suggests that
differential rates of mortality by socioeconomic status at younger ages are not the primary
explanation.25 Particularly in the United States, one plausible cause of reduced health
disparities is that the population aged 65 years or older is the only one that has a substantial
social welfare safety net — both income support via Social Security since 1940 and later
universal health insurance via Medicare (the Federal program of health insurance for the
elderly) since 1965.

Despite the important role of income support provided by Social Security and the well-
known relationship between socioeconomic status and health, surprisingly little research has
tried to demonstrate a link between Social Security benefits and health consequences. The
major exception is the work of Jere Behrman, Robin Sickles, and Paul Taubman.26 They
found that an additional $1000 of Social Security benefits lowered the mortality hazard by
10-20 per cent. Given their study sample and design (heads of households from the
Retirement History Survey who were 58-63 in 1969 with 10 years of mortality follow-up),
they concluded that this reduction in mortality was a function of the inverse relationship
between income and mortality. As the level of Social Security benefits is related to one’s
career earnings history, the additional $1000 of benefits reflects higher lifetime earnings.
They also found that SSI has an even larger impact on mortality than Social Security
benefits, which they attributed to the fact that SSI goes exclusively to the poor and near-poor
elderly.

In contrast, Snyder and Evans examined the impact of differing levels of Social Security
benefits on mortality.2” As a result of the changes made in the 1970s to lower costs of the
program, for beneficiaries with identical earning histories, those born before 1 January 1917
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received a higher benefit compared to those born after this date. Their study showed that the
beneficiaries with lower payments were more likely to work and had lower mortality rates
after age 65 years. Their results seem to suggest that source of income was as important as
amount of income. They conclude that the time spent working decreased social isolation, a
co-factor in mortality, suggesting that work had a positive health impact. One critique of
their study is that their results measured the effect of increases for those beneficiaries who
were wealthier and healthier and did not reflect the impact on the poorer elderly.
Handwerker pointed out that mortality differences observed by Snyder and Evans occurred
even before this cohort began collecting Social Security benefits.28

More recently, Herd et al studied the changes in SSI benefits and changes in disability for
beneficiaries aged 65 years and older. They conclude that higher SSI benefit levels reduced
disability in this group and their results remained robust regardless of the disability measure
used (self-reported health condition or census Activities of Daily living (ADL) measure) and
whether or not beneficiaries also received Medicaid (state programs to pay for medical care
used by the indigent) payments for medical services. In addition, a preliminary analysis of
the old-age assistance program from 1930 to 1955 by Balan-Cohen demonstrates an inverse
relationship between income support for the poor elderly and mortality.® These findings
affirm that income policies have potential for improving health outcomes among the elderly.

A few studies in other nations have considered the effect of state pension programs on
health. One, in South Africa, looked at the impact of expanded pension payments to older
people.2? In households where incomes were pooled with other earners, self-reported health
(including psychological health) of adults was improved, children living in the households
were taller, and overall nutrition and sanitation were improved. Another study looked at the
effect of the 1996 pension crisis on Russian households, where almost one-third of
pensioners went without benefits for a prolonged period of time.39 What was the health
impact? The authors found that poverty rates doubled, nutrition standards decreased, and
pensioners who received no payments were 5 per cent more likely to die in the 2 years
immediately following the crisis. In a more recent study looking at the impact of pension
reform in China, the authors found that as ‘pension wealth declines, households reduce their
expenditures on education and health for children’.31 Finally, in an analysis of 18 OECD
countries, Norstrom and Palme found that old-age pensions had a significant inverse impact
on all-cause mortality among the elderly.32 In other words, the existence of public pension
income affects household consumption and may have an indirect effect on health outcomes.
On balance, the few available data about the role of Social Security and public pensions on
the health of the elderly are consistent with our hypothesis that Social Security in the United
States has resulted in improvements in the health of the elderly.

The purpose of our analysis is to evaluate more directly the hypothesis that Social Security
has improved the health and longevity of the elderly population and hence contributed to
overall improvements in population health over the last seven decades. We model
‘exposure’ to Social Security for those aged 65 years plus, specifically to Old-Age and
Survivors Insurance benefits, capturing program effects among age groups, and over time
within age groups. We model overall and non-infectious disease mortality as functions of
age and time period using piecewise linear regression. According to Andersson et al, ‘Linear
segmented regression analysis is a partly controlled design where the trend before the event
of interest is used as a control period and can be controlled by the use of a comparison area
or group that was not affected by the policy studied’.32 This approach allows us to consider
pre- and post-policy temporal trends. The limitations in our approach include the challenge
of ‘separating the effect of time from that of the policy, accounting for heterogeneity in the
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policy effect’.34 Mortality decline is assumed to be linear over time.3% Wald tests were used
to determine the significance of differences in declines of mortality rates. Our residual plots
show no signs of autocorrelation.

We test our hypothesis in two specific ways. If the data support the hypothesis that Social
Security has a positive impact on health of the elderly, we would observe:

1. A steeper decline in mortality in the elderly compared with younger age groups
during the time period that followed the initial implementation of Social Security in
1940.

2. A steeper decline in mortality in the elderly compared with younger age groups in
the time period that followed the legislated improvements in Social Security
benefits and then after indexing of Social Security benefits that occurred between
the mid-1960s and the early 1970s.

Data sources

Statistical

Age group-specific mortality rates from all causes and from infectious diseases for the years
1900 through 1996 were provided by Gregory Armstrong at the Centers for Disease Control
and Prevention (CDC). These data were used in a published analysis of trends in infectious
disease mortality in the United States during the twentieth century.36 Total population
counts for each age grouping in each year were also provided. The age groups represented in
the original data are infants (less than 1 year old), children (ages 1 to 4 years), 10-year age
groupings from age 5 through 84 years, and older than age 84 years. As infants, children,
and young adults are not relevant for testing our hypotheses, the age groups younger than 45
years were excluded. Thus, for our analyses, we constructed 10-year age-groupings from age
45 to age 74 years (45-54 years, 55-64 years, and 65—-74 years) and a grouping for everyone
older than 74 years. The oldest group was calculated by combining the original CDC data
for 75 to 84 year olds and those 85 years and older, using a population-weighted average for
the two subgroups.

Mortality data were grouped by calendar years into five ‘eras’: 1900-1939, 1940-1954,
1955-1969, 1970-1984, and 1985-1996. The eras were defined by our study hypotheses
that highlight two crucial periods around which we should observe shifts in mortality
patterns: 1940-1954, the period following the introduction of monthly Social Security
benefits (1940) and 1970-1984, which reflected a period of substantial growth in the amount
of Social Security benefits received. Similarly, our analyses and results will focus on these
same two crucial periods. The years 1900-1939 are the ‘control’ period before the Social
Security program was initiated; 1955-1969 is an era in which Social Security existed but did
not grow substantially; and finally we distinguish 1985-1996 because of the new impact of
HIV disease on infectious disease mortality.

Non-infectious disease mortality rates were calculated as the all-cause mortality rate minus
the infectious disease mortality rate.

analyses

To test Hypotheses 1 and 2, we first graphed age-specific mortality rates over time for each
age group and conducted piecewise linear regression analyses to test the statistical
significance of observed differences in rates of change for the two crucial periods of interest
(1940-1954 and 1970-1984) compared with the other eras for the two age groups under 65
years, compared with the two age groups 65 years and older.
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We then modeled the logarithm of the all-cause and non-infectious disease mortality rates
assuming that separate rates of decline might be found for each age group and all time trends
were piecewise, log-linear. When the natural logarithm of mortality rate is regressed against
time, as in these models, the slope of the regression line is an estimate of the average annual
relative change in the untransformed rate variable. For example, a regression coefficient
associated with a year that equals —0.02 can be interpreted as an average annual decline of 2
per cent in the untransformed mortality rate. Wald tests were used to compare the rates of
change for each of the four outcomes (all-cause mortality, non-infectious disease mortality,
and their respective log transformations) for each age group with that of the next youngest
age group in each era and to compare the rates of change for each era with that of the
previous era in each age group. We include results for both the log-transformed and
untransformed mortality data, as there is some contention as to which provides the best
evidence, especially from a policy perspective.3’

Figure 1 shows age-specific mortality over the study period for four age groups, 45-54
years, 55-64 years, 65-74 years, and 75-84 years. These data suggest that the rate of
mortality decline was approximately steady before 1940 for all four age groups, but just
after that year there was marked deceleration of mortality among both age groups 65 years
and older compared with the two age groups younger than 65 years. This steeper decline in
mortality in the over-65 year groups compared with younger people in the period that
followed the initial implementation of Social Security in 1940 is consistent with our
hypothesis. As elderly mortality declines could have been simply due to economic growth,
we conducted additional sensitivity analyses that included controls for gross domestic
product growth over this time period; our results did not substantially change from what is
presented below.

The greater rate of decline since 1940 does not appear to have been uniform over the entire
post-1940 period. Rather, in both of the two age groups 65 years and older, there was a
sharp deceleration of mortality in both the 1940-1954 and 1970-1984 eras, with sharpest
rate of decline in the first half of both of these intervals. These steeper declines in mortality
in the over-65 age group compared to the younger age groups specifically in the periods that
followed the initial implementation of Social Security (1940) and the marked improvements
in benefits, indexing of Social Security and increased enrollment (beginning in the late
1960s), are also consistent with our hypothesis.3°

Linear regression analyses of these data confirmed that, although mortality rates for all age
groups fell throughout the entire study period, the 65 years and older groups experienced a
statistically significant greater decline in mortality after 1940 compared with the earlier
period (see Figure 2). This is in stark contrast to the groups younger than 65 years, whose
mortality rate declines before and after 1940 remained virtually the same. Furthermore, the
rates of mortality decline for these younger age groups were modest and not statistically
different across the time periods.

Table 1 illustrates the rates of decline in mortality for each age group and era for each of the
four outcomes (all-cause mortality, non-infectious disease mortality, and their respective log
transformations). The first of the three columns in each era represents either the average
annual absolute decline in mortality rates or the log average annual decline in mortality rates
for each age group. The log average annual decline can be interpreted as an annual percent
decline, for example for the age group 65-74 years in the era 1940-1954, there was an
average annual decline of 1.49 per cent in the mortality rate. The second column is the P-
value associated with a Wald test of the statistical significance of the difference between
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declines in mortality rates in that era and the preceding one (for example, 1900-1939), thus
representing an era-to-era comparison within each age group. The third column is the P-
value associated with a Wald test of the statistical significance of the difference between
declines in mortality rates of that age group with that of the next youngest age group within
a particular era (for example, 55-64 years). As expected, larger reductions in average annual
absolute mortality rates are consistently observed in the groups aged 65 years and older
compared with those younger than 65 years with the one exception of non-infectious disease
mortality for those >75 in 1930-1939. This latter group (=75) clearly had a significant drop
in infectious disease mortality during this time period as well.

The annual percent declines within eras, however, are inconsistent across younger and older
age groups. We would expect to find the era-to-era comparisons to more clearly demonstrate
differences in mortality declines across age groups than within era comparisons. For
example, the dramatic decline in cardiovascular disease mortality in the 1970s and 1980s
was most pronounced in the younger age groups and may account for larger mortality
declines in these age groups during this era.38:39 Similarly, there are undeniably a host of
unmeasured factors affecting mortality among the age cohorts born in the last half of the
nineteenth century particularly affecting mortality in the 1900-1930 era.

The era-to-era comparisons clearly indicate that average absolute mortality declines (and the
annual percent declines) were experienced within all age groups. The magnitude of these
declines is, however, greater for the 1970-1984 period compared to the 1955-1969 period,
as well as the 1940-1954 period compared to the 1900-1939 period. These patterns of
differences between eras largely held for both absolute declines in mortality rates, as well as
annual percent declines and support our hypotheses.

Summary and Discussion

Taken together, we believe these data largely support our hypothesis that improvements in
socioeconomic status via the Social Security program have had a beneficial impact on the
health of the elderly in the United States. Our most convincing test showed that non-
infectious disease mortality declined throughout the first 80 years of the twentieth century.
The deceleration of mortality observed in the first crucial period beginning 1940 was
substantially more pronounced for those aged 65 years and older than for the younger
groups. As non-infectious disease mortality accounted for more than 90 per cent of the
decline in all-cause mortality, it is clear that the difference in deceleration of the non-
infectious disease mortality between the older and younger age groups across the relevant
eras is large enough to admit explanation by a factor specifically affecting the elderly, that
is, Social Security.

Unadjusted comparisons of age groups and parallelisms among time series cannot exclude
alternative explanations because the data are also consistent with other interpretations of the
changing nature of and access to medical care. Specifically the period from 1940 to 1955
was also one in which the use of antibiotics in the treatment of infectious disease emerged
and grew in clinical medicine, and the period 1971 to 1985 saw the growth of Medicare and
improvement in the treatment and prevention of life-threatening chronic diseases, especially
heart disease.3>40 Limited availability of aggregate data makes it difficult to estimate
empirically the relative importance of these changes in medical care versus the introduction
and then indexing of Social Security cash benefits. It should be noted that we find
significant effects in mortality decline even before the introduction of Medicare.

With our data we were however able to estimate rates of declines in various causes of death
to approximate the impact of antibiotics, the effects of which should be seen almost entirely
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in changing rates of infectious disease among all age groups. Consistent with the patterns we
originally hypothesized and tested, non-infectious disease mortality rates declined
throughout the 1900s in both the young and elderly age strata, but the rates of decline for the
elderly were in almost all instances higher than those for the younger age groups. To
determine whether the income effect of Social Security truly exists as an independent
phenomenon when other confounding effects like antibiotic use or medical technology are
adequately controlled awaits further research.

Caveats exist with respect to our analyses beyond antibiotic use. We could not distinguish
between income levels of beneficiaries within each era. It is likely that the beneficial impact
of Social Security on health could be correlated with the proportion of total income the
benefit represents. We also cannot distinguish between the significance of access to medical
care versus income effects on other co-factors of mortality, including psychosocial,
economic, and environmental conditions of life that may be mitigated via improved nutrition
and housing, reductions of psychosocial (especially financial) stress, and increased resources
for adapting to stress and threats to health.>24 Similarly, both the decline in smoking rates
and the civil rights movement have been shown to have had salutary impacts on population
health beginning in the 1960s.3541 These distinctions could well strengthen our results in
key population subgroups and gain significance as the political debate on universal health
coverage continues and as researchers investigate the correlation between other social and
economic factors on improving population health.

Overall, we believe that the data we have examined are consistent with the hypothesis that
Social Security improved the health of the elderly by improving living conditions and
increasing access to medical care. Social Security’s role in alleviating the burden of poverty
for millions of Americans and its potential link to improved health status among the elderly
should add a cautionary note to policymakers as they are poised to radically alter the future
of Social Security for generations to come.
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All Cause Mortality by Age Group
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Figure 1.

All-cause mortality by age group, the United States, 1900-1997 deaths per 100 000

population.
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Figure 2.

Results of linear regression analysis comparing average annual mortality decline for pre-
and post-1940 eras for each of four age groupings: all-cause mortality by age group, the
United States, 1900-1997.
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