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Over the last few decades, economic inequality has increased, with 
strong growth at the top of the income distribution but slow growth 
in the middle and at the bottom. In recent years mortality rates among 

middle-aged Americans also have grown more unequal by income level, as 
shown in recent studies and discussed in a June 2016 Hamilton Project framing 
paper. Changes in health, determined by the interplay of economic, behavioral, 
and technological factors, have been the subject of considerable speculation. 

In this economic analysis, we analyze the relationship between age, income, 
and measures of health status, as well as how these relationships have changed 
between the late 1970s and today. While overall there have been remarkable 
gains in life expectancy in the United States over the past half-century, these 
have not been reflected in other measures of health which have declined over 
time. For example, the fraction of Americans who describe themselves as being 
in “very good health” or better has fallen and rates of obesity have risen, with 
the largest changes occurring among those with middle incomes. Furthermore, 
stress load—an index constructed using laboratory measurements of health 
biomarkers that are associated with long-term physiological strain—has risen 
over time for individuals of all income levels. 

Health declines have been smaller for high-income individuals, resulting in an 
increasing gap in health between the lowest- and highest-income individuals. In 
addition, we find that by several measures health is deteriorating for the young 
relative to the old.2 Describing these developments is critical to understanding 
how Americans’ health has evolved over recent decades and what interventions 
are most likely to be successful in achieving health improvements.

http://www.cbpp.org/research/poverty-and-inequality/a-guide-to-statistics-on-historical-trends-in-income-inequality
http://www.hamiltonproject.org/papers/the_changing_landscape_of_american_life_expectancy
http://www.hamiltonproject.org/papers/the_changing_landscape_of_american_life_expectancy
http://www.cdc.gov/nchs/fastats/life-expectancy.htm
http://www.cdc.gov/nchs/fastats/life-expectancy.htm
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Self-reported health and obesity 
We analyze health measures collected in the National 
Health and Nutrition Examination Survey (NHANES), a 
survey conducted by the Centers for Disease Control and 
Prevention that is unique among nationally representative 
surveys for collecting demographic, socioeconomic, and 
health-related information as well as laboratory-based 
measures of health.3 NHANES data have been collected 
since the 1970s, allowing for comparisons of health over 
time. To analyze change over time in self-reported health, 
obesity, and stress load, we compare NHANES data from 
1976-80 and 2009-14.

As shown by the light green line in Figure 1, health tends 
to decline with age. In 2009-2014, over half of 25-29 year 
olds reported being in excellent or very good health, 
compared with only 44 percent of 40-44 year olds. A 
similar downward-sloping trend is observed in the data 
from 1976-80.

In order to provide a clear picture of changes in health over 
time, our calculations account for how the demographic 

composition of the population has changed over the same 
time period. For example, it is well known that the average 
age of the population has increased from the late 1970s to 
today, driven in large part by the aging of the baby boom 
generation. Failure to account for changes in the age 
distribution would produce a misleading picture, likely 
understating any health gains that were made over time.4   

As shown in the dark green bars in Figure 1, even within 
narrow age groups the shares of younger Americans 
reporting excellent or very good health declined by over 
10 percentage points between the 1970s and today. In 
contrast, the share of those age 50-74 reporting being in 
very good health or better has increased since the 1970s. 
For example, the share of those between the ages of 65 
and 69 reporting their health as “excellent” or “very good” 
increased from 35 percent in the 1970s to 46 percent today, 
after adjusting for demographic changes.5  

In the figures that follow, we focus on the relationship 
between income and health. Differential aging across 
income groups would be particularly misleading in this 

FIGURE 1.

Change in Self-Reported Health by Age, 1976–80 to 2009–14
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Source: NHANES II and NHANES 2009–2014

Notes: Self-reported very good or better health is defined as identifying one’s health as “excellent” or “very good.” Sample restricted to non-Hispanic 
blacks and whites age 25 to 74. Data for 1976–80 are reweighted to mirror the race, gender, and income distribution of the 2009–14 sample.  
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FIGURE 2.

Self-Reported Health by Income
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Source: NHANES II and NHANES 2009–2014

Notes: Reporting as healthy is defined as identifying one’s health as “excellent” or “very good.” Data for 1976–80 are reweighted to mirror 
the age, race, and gender distribution of the 2009–14 sample. Sample restricted to non-Hispanic blacks and whites ages 25 to 74.  
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context. Notably, the middle and high income groups 
became considerably older since 1976-80—for example, 
those in the high income group in 1976-80 were 43.5 years 
old on average, while the same income group in 2009-14 
averaged 48.6 years old. Over the same time period, the 
low income group became younger, with average age 
dropping from 50.3 to 48.2 years. As discussed previously, 
we therefore adjust for changes in the age distribution—as 
well as race, income, and gender—that occurred over the 
decades, so that the graphs demonstrate how health has 
changed over time given today’s demographics.

Figure 2 shows how the likelihood that an individual 
reports being in very good or excellent health is related 
to family income. We group individuals by whether their 
family income falls in the top, middle, or bottom third of 
the income distribution in the set of years covered by the 
survey. Those with high family incomes are more likely 
to report being in very good health, and an individual in 
the top third of family income is now twice as likely as 
someone in the bottom third of family income to report 
being in very good or excellent health. Note that across 

all family income groups the share reporting very good 
or excellent health has declined over time, although for 
high-income individuals the decline is small and not 
statistically significant.

Another key health measure is obesity. Obesity is 
associated with many causes of preventable death, such as 
heart disease, stroke, and diabetes, and has a significant 
negative relationship with self-reported very good health 
in the NHANES data. In the past 40 years, rates of obesity 
have increased for all demographic groups, though not 
uniformly. The increase is widely documented; more than 
one-third of all US adults are now obese. The fraction of 
individuals who are obese increases with age: just over 30 
percent of 25-29 year olds are obese, compared with just 
over 40 percent among those over age 50, as shown in 
Appendix Figure 1.

Figure 3 shows the relationship between obesity and 
income. Those with higher incomes are less likely to be 
obese, though it is striking that high-income individuals 
are now approximately 50 percent more likely to be obese 

https://www.cdc.gov/obesity/data/adult.html
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FIGURE 3.

Obesity by Income

Source: NHANES II; NHANES 2009–14

Notes: Obesity defined as a body mass index of 30 or above. Sample restricted to non-Hispanic blacks and whites age 25 to 74. Income is measured 
as terciles for reported family income. Data for 1976–80 are reweighted to mirror the age, race, and gender distribution of the 2009–14 sample.
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FIGURE 4.

Change in Self-Reported Health and Obesity by Income, 1976–80 to 2009–14

Source: NHANES II and NHANES 2009–14

Notes: Self-reported health is measured as the percentage of people identifying their health as “excellent” or “very good.” Obesity defined as a body 
mass index of 30 or above. Data for 1976–80  are reweighted to mirror the age, race, and gender distribution of the 2009–14 sample. Sample restrict-
ed to non-Hispanic blacks and whites age 25 to 74. Income is measured as terciles for reported family income.
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than low-income individuals were in the late 1970s. As 
shown in the dark green bars, in the late 1970s there was 
a particularly strong relationship between income and 
obesity. Today, the relationship is weaker, with obesity 
rates among the middle-income group nearly the same as 
for the low-income group.6  

Figure 4 shows how these health outcomes have changed 
across income groups between the 1970s and today. For 
both self-reported very good health and obesity, health 
has deteriorated among people of all income levels, and 
in both cases the deterioration has been more muted for 
high-income individuals than for those in the middle or 
bottom of the income distribution. 

Stress load and income
Another way to document changes in health over time is to 
use measured levels of biomarkers—biological measures 
like blood pressure—that are associated with long-term 
stress on the body, or stress load. Stress load is a summary 
measure of biomarkers that quantify the wear and tear 
on the body that accumulates in response to stressors. 
Our analysis incorporates biomarkers commonly used 
to calculate stress load that are available in NHANES 

data: diastolic and systolic blood pressure, triglycerides, 
and cholesterol (cardiovascular risk), creatinine 
(kidney function), and albumin (liver function). These 
biomarkers are predictive of poor self-reported health, 
and are negatively associated with subjective well-being, 
or happiness, as shown in the linked chart. 

To construct a single index of stress load, we first standardize 
measures of the five biomarkers, then combine them using 
a weighted average, where the components are weighted in 
relation to their association with fair or poor self-reported 
health status.7 Importantly, this allows us to distinguish 
between biomarkers that are more or less predictive of bad 
health. A higher level of the stress load index indicates a 
larger accumulation of damage from stressors, which has 
been shown to predict mortality and illness. 

The level of stress load and its relationship with income 
have both changed over time. Figure 5 shows that those 
with higher incomes have lower stress loads, regardless of 
time period. However, income is more closely related to 
stress in 2009-14 than it was in 1976-80. In other words, 
after adjusting for demographic change, those with lower 
incomes experienced a bigger increase in stress over time 
than did those with higher incomes.

FIGURE 5.

Stress Load by Income

Source: NHANES II; NHANES 2009–14

Note: Sample restricted to non-Hispanic blacks and whites ages 25 to 74 with nonmissing values for age, race, and income. Stress indicators 
are levels of albumin, creatinine, cholesterol, triglycerides, and blood pressure. Income is measured as terciles of reported family income. The 
stress load index is weighted by the coefficients of the biomarkers in a logistic regression with “fair” or “poor” self-reported health as the depen-
dent variable. Data for 1976–80 are reweighted to mirror the age, race, and gender distribution of the 2009–14 sample.
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http://www.hamiltonproject.org/charts/stress_indicators_and_subjective_well_being
https://www.ncbi.nlm.nih.gov/pubmed/26919273
https://www.ncbi.nlm.nih.gov/pubmed/25724150
http://www.ncbi.nlm.nih.gov/pubmed/17920177
http://www.ncbi.nlm.nih.gov/pubmed/22708252
http://www.sciencedirect.com/science/article/pii/S0149763409001481
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Discussion
Health disparities by income have a variety of possible 
explanations. Availability and quality of health care 
are well-documented factors that can improve health 
and decrease stress levels on the body. Income predicts 
differential exposure to xternal stressors themselves, 
both in the form of environmental hazards and financial 
and psychosocial demands. Chronic stressors such as food 
insecurity, substandard housing, and greater exposure to 
violence have also been demonstrated to increase the wear 
and tear on biological systems. 

Consequently, policies aimed at mitigating these problems 
for low-income families can help to improve health and 
reduce stress load. These policies can take the form of direct 
assistance to low-income families—for example, in the 
form of nutrition assistance—or assistance in relocation 
to neighborhoods that lead to better outcomes for low-
income families. Policies that raise economic growth and 
maintain a strong labor market will benefit all Americans. 
Efforts to improve both health and economic outcomes 
are an important part of The H amilton P roject’s goal o f 
enabling broader participation in economic progress. This 
analysis serves as a reminder that income matters not 
only for individuals’ finances, but also for their chances 
at healthy lives.

Endnotes
1. Thank you to Patricia Anderson, Dalton Conley, David Cutler, David 

Figlio, Bhaskar Mazumder, Kerry Anne McGeary, Thomas McDade, 
Peter Orszag, and Louise Sheiner for helpful comments and to Rose 
Burnam and Greg Nantz for excellent research assistance.

2. Interestingly, inequality in mortality rates has fallen for children. 
3. Consistent mental health variables are not available across the time

period we study. 
4. Specifically, we compare health outcomes within 5-year age, race, and 

sex bins, and calculate average health outcomes based on the 2009-14 
distribution of the population. Note that because there were relatively 
few Hispanics in the 1976-80 NHANES, we exclude Hispanics from
the analysis. The relationship between income and health in the 2009-
14 sample does not change appreciably if Hispanics are added back to 
the sample.

5. Self-reported health is a subjective measure of health that strongly
predicts mortality. Changes in self-reported health, however, may not 
reflect changes in other measures of health. For example, changes in
norms or population health may influence responses. Below we show 
additional health metrics from laboratory-based measures.

6. Interestingly, changes in obesity do not appear to explain trends in
self-reported health and stress load. When adjustment was made for
obesity in the same way as for age, race, and gender, trends were qual-
itatively similar (not shown). 

7. Specifically, we use the pooled 1976-1980 and 2009-14 sample to esti-
mate a logit model with the standardized biomarkers as independent
variables and self-reported health as the dependent variable, where
“fair” and “poor” health are coded as one and other responses are cod-
ed as zero. Predicted values from that specification are then standard-
ized to generate the stress load index. Where some biomarker values
are missing, we impute these values conditional on age, income, race, 
and gender. 

APPENDIX FIGURE 1.

Obesity by Age

Source: NHANES 2009–14

Note: Obesity defined as a body mass index of 30 or above. Sample restricted to non-Hispanic blacks and whites ages 25-74.  
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http://www.nber.org/papers/w9513
http://www.nber.org/papers/w9513
http://www.nber.org/papers/w9513
http://www.ingentaconnect.com/contentone/aea/aer/2016/00000106/00000004/art00002
https://gspp.berkeley.edu/assets/uploads/research/pdf/Hoynes-Schanzenbach-Almond-AER-2016.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1525-1497.2005.00291.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1525-1497.2005.00291.x/full
https://www.nap.edu/catalog/13497/us-health-in-international-perspective-shorter-lives-poorer-health
https://www.nap.edu/catalog/13497/us-health-in-international-perspective-shorter-lives-poorer-health
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Technical Appendix
The National Health and Nutrition Examination Survey 
(NHANES) is a research program conducted by the Centers 
for Disease Control and Prevention (CDC) that measures 
the health and nutritional status of Americans through 
an interview and examination. The NHANES interview 
contains demographic, socioeconomic, dietary and health-
related questions, while the examination component consists 
of physiological measurements and laboratory tests. Data 
for NHANES II, which spanned 1976-80, were provided 
by the National Bureau of Economic Research and data for 
NHANES waves F-H (2009-14) were provided by the CDC. 

Because “Hispanic” is not provided as a separate 
designation in NHANES II, we restrict the sample to non-
Hispanic African Americans and whites in NHANES 
waves F-H. Additionally, observations with missing values 
for age, family income, gender, or race, respondents above 
age 74 or below age 25, and women who are pregnant are 
excluded. Respondents from NHANES II and separately 
NHANES waves F-H are combined into single panels, 
respectively. Sampling weights are renormalized by 
dividing the weights by their totals within each panel. 

The descriptive analysis examines three measures of 
health – self-reported health, obesity, and stress load – by 
age and income.  Reported family income is adjusted for 
inflation by taking the midpoint of each income bin and 
adjusting it to 2014 dollars using the CPI-U. 

Self-reported health is a categorical measure that captures 
the response to the question “would you say your health in 
general is…” as being excellent, very good, good, fair, or 
poor. Respondents can also refuse the question or respond 
that they do not know. 

Body mass index is provided for 2009-14 and calculated 
using height and weight for 1976-80. A respondent is 
considered to be obese if his or her body mass index is 
greater than or equal to 30. 

The components of the stress load index are listed below. 
They are consistently measured across both NHANES II 
and NHANES waves F-H. 

Stress Load  
Component

Unit of 
Measurement Function

Albumin g/dL Liver function

Creatinine mg/dL Kidney function

Diastolic blood pressure mm Hg Cardiovascular risk

Systolic blood pressure mm Hg Cardiovascular risk

Triglycerides mg/dL Cardiovascular risk

Total cholesterol mg/dL Cardiovascular risk

Each component of the stress index is standardized: 
centered around zero with a standard deviation of one 
using the renormalized sampling weights across both 
panels. The first and second readings of diastolic and 
systolic blood pressure are averaged, standardized, 
and then the two measures are averaged together for a 
combined blood pressure measure. 

The stress load index summarizes the effect of the 
components on self-reported “fair” or “poor” health. 
Specifically, the index for a given respondent is the 
standardized predicted value (using a logistic regression) 
of the probability of reporting “fair” or “poor” health. 
Coefficients are estimated using a restricted sample 
that contains only non-missing values of the biomarker 
components; we then impute missing biomarker 
components by age, race, gender, and income. Finally, the 
stress load index is generated from the larger sample that 
includes imputed values.

Additionally, we adjust for demographic change over 
time by reweighting the 1976-80 panel to mimic the 
demographic composition of the 2009-14 panel, as defined 
by race, income, sex, and 5-year age bins. For example, 
in Figure 5 bin-specific stress load means from 1976-80 
are multiplied by 2009-14 bin-specific population shares 
and then summed within income terciles, providing a 
population-reweighted stress load index by income group. 
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The Hamilton Project seeks to advance America’s 
promise of opportunity, prosperity, and growth. We 
believe that today’s increasingly competitive global 
economy demands public policy ideas commensurate 
with the challenges of the 21st Century. The Project’s 
economic strategy reflects a judgment that long-term 
prosperity is best achieved by fostering economic 
growth and broad participation in that growth, by 
enhancing individual economic security, and by 
embracing a role for effective government in making 
needed public investments. 

Our strategy calls for combining public investment, 
a secure social safety net, and fiscal discipline. In 
that framework, the Project puts forward innovative 
proposals from leading economic thinkers—based 
on credible evidence and experience, not ideology 
or doctrine—to introduce new and effective policy 
options into the national debate.

The Project is named after Alexander 
Hamilton, the nation’s first treasury secretary, 
who laid the foundation for the modern American 
economy. Hamilton stood for sound fiscal policy, 
believed that broad-based opportunity for 
advancement would drive American economic 
growth, and recognized that “prudent aids and 
encouragements on the part of government” are 
necessary to enhance and guide market forces. The 
guiding principles of the Project remain consistent 
with these views.
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