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Healthy People, Healthy Economies 

Researchers and economists have long held a strong relationship between the health of a population and 
the health of an economy. This study aims to confrm the statistical relationship between those two 
concepts, as well as gain insight into any causal relationships that might exist. However, this study focuses 

solely on establishing a statistical foundation for that relationship, using a new groundbreaking health metric 
from Blue Cross Blue Shield. The Blue Cross Blue Shield (BCBS) Health Index provides a detailed and data-driven 
way to measure health across the U.S. The Health Index captures the relative health of nearly every county in the 
U.S. using rigorous statistical analysis and health insurance data from millions of members. This new measure has 
tremendous potential to help academics, policymakers and the industry better understand how health affects a 
variety of outcomes at the local level. In particular, it can help develop a better understanding of how a healthy 
population is related to a strong local economy. 

Understanding the Health Index 
The BCBS Health Index data analyzed 

by Moody’s Analytics is derived from ad-
ministrative health records from 27 million 
BCBS members in 2015.1 The administrative 
records allow detailed and thorough mea-
surement of current and past medical condi-
tions for each member. These conditions are 
combined with disability information from 
the Institute of Health Metrics and Evalu-
ation and cause of death information from 
the Centers for Disease Control to create 
disability and mortality scores. 

Mortality and disability scores are com-
bined to create an overall Health Index. 

Numerically, the Health Index is equal 
to the ratio of expected remaining healthy 
years of life (after accounting for any mor-
tality risk or disability) divided by the num-
ber of years that an individual would have 
under optimal health. The more healthy 
years of life that are lost because of medical 
conditions, the lower the Health Index. 

For example, consider an individual 
whose current medical conditions and 
age imply 27 years of healthy life remain-
ing but who would have 30 years under 

1 The data are restricted to individuals who were members 
for the full year. 

optimal health. The Health Index would be 
0.9 (27/30), because 10% of the remaining 
years of healthy life are expected to be lost 
to mortality and disability. If instead that in-
dividual had 28.5 expected years of healthy 
life remaining, the Health Index would be 
0.95 (28.5/30), suggesting a 5% loss due to 
health conditions. 

Data coverage 
The data analyzed by Moody’s Analytics 

include average Health Indexes, mortality 
scores, and disability scores at the county 
level for the year 2015. The 27 million 
full-year members represent 8.5% of the 
population in the 3,083 U.S. counties for 
which health score and population data are 
available. Health indexes are available in 
all 50 states and the District of Columbia, 
with a wide range of coverage ratios. The 
wide range of coverage is controlled in this 
analysis by weighting geographies based 
on the number of persons covered. This 
helps eliminate potential distortions in the 
fndings from counties with relatively low 
member counts. 

The level of coverage in a county is re-
lated to the poverty rate in the county. An 
increase in county poverty of 1 percentage 
point decreases BCBS health coverage by 

0.3 percentage point. However, when the 
percentage of the population without in-
surance is controlled for, poverty becomes 
statistically insignifcant. This suggests 
that an overall lack of health insurance 
is why higher-poverty counties have 
less coverage in the BCBS data. Personal 
income, average pay, and median house-
hold income are not statistically related 
to coverage. 

Wide disparities in outcomes 
The average and median county Health 

Index is 0.925. County Health Indexes range 
from 0.86 to 0.97, however this wide range 
refects a handful of outliers that arise 
from small sample sizes. A better measure 
of the range of outcomes is the difference 
between the 10th and 90th percentiles, 
which are 0.907 and 0.942, respectively 
(see Table 1). This means the residents of the 
county with the 90th percentile of Health 
Index can expect 3.5 percentage points 
more healthy years of life than those in the 
10th percentile. 

The difference in healthcare costs in 
healthy and less healthy counties provides a 
measure of the economic importance of this 
disparity. In a county in the 90th percentile 
of Health Index, average healthcare costs 
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Table 1: Range of Outcomes for Health Scores 
County percentiles, weighted by member count 

Percentile 

10th 

Health score 

0.907 

Mortality score 

0.017 

Disability score 

0.045 

25th 0.916 0.021 0.050 

50th 0.925 0.025 0.056 

as provided by BCBS are 6% lower than for a 
county in the 10th percentile. 

Among the 100 largest counties in the 
U.S., the average Health Index is 0.922, 
slightly lower than the overall average. 
Among these counties, the lowest Health In-
dex is in Pinellas County FL, with a Health In-
dex of 0.89 and the healthiest is Santa Clara 
County CA with a Health Index of 0.95. 

Geographically, Health Indexes tend to 
cluster strongly and exhibit a clear spatial 
pattern. Health indexes are lower in the 
Southeast and up through the Atlantic and 
even the Northeast. The Midwest, Central 
and Mountain states are healthier (see 
Chart 1). 

Healthy population and a strong 
economy 

A wide literature suggests that the 
healthiness of a population should be related 
to the performance of the local economy. 
There are a variety of ways that health can 
contribute to the economy, and in turn many 
ways that the economy can contribute to 
health outcomes. 

The most direct connection between 
health and the economy is that healthier 
populations mean healthier workers, and 
healthier workers, in turn, are likely to be 
more productive and employed. Poor health 
weighs on physical and mental strength 
that are essential to job performance in 
many occupations. 

Less healthy workers are also more likely 
to have more frequent absences from work, 
which will further hurt productivity and pay. 
In addition, when poor health causes longer 
absences from the workforce, this can lead 
to the deterioration of job skills and trouble 
getting re-employed. For example, research 
has shown that workers who leave the labor 
force in order to apply for disability insurance 
later struggle to fnd work even if they do not 
end up qualifying for disability.2 

Finally, mental and physical health can af-
fect the accumulation of education and other 

2  D. Autor, N. Maestas, K.J. Mullen, and A. Strand, “Does 
Delay Cause Decay? The Effect of Administrative Decision 
Time on the Labor Force Participation and Earnings of Dis-
ability Applicants,” National Bureau of Economic Research 
working paper No. w20840, 2015. 

75th 0.934 0.029 0.063 

90th 0.942 0.033 0.069 

Sources: BCBS, Moody’s Analytics 

skills. Just as poor Chart 1: Lower Health Scores in South and East 
health can cause 

Health score percentile 
signifcant absences 
from work, it can 
do the same for 
school. Research has 
shown that children 
who sustain major 
injuries have statis-
tically signifcantly 
worse educational 
outcomes compared 
to unaffected sib-
lings.3 In addition 
to physical health, 
mental health 
contributes to success in school, which can 
increase educational and skill attainment. 
For example, children diagnosed with ADHD 
or conduct disorder have a literacy score that 
is half a standard deviation lower than unaf-
fected siblings.4 

While better health is likely to contribute 
to positive outcomes in the local economy, 
the effects likely go both ways. A strong 
economy means better jobs, which are more 
likely to provide health insurance. Higher pay 
also makes investment in education easier, 
which in turn improves health and income. 
For example, research has shown that com-
pulsory schooling laws increased health and 
life expectancy.5 

3  Currie, Janet, et al. “Child Health and Young Adult Out-
comes,” Journal of Human Resources 45.3 (2010): 517-548. 

4  Ibid. 
5 Philip Oreopoulos, “Do Dropouts Drop Out Too Soon? 

Wealth, Health and Happiness From Compulsory School-
ing,” Journal of Public Economics 91.11 (2007): 2213-
2229. 

0 to 20 
21 to 40 
41 to 60 
61 to 80 
81 to 100 

Sources: BCBS, Moody’s Analytics 

Healthier populations contribute to a 
stronger local economy, and a stronger local 
economy contributes to a healthier popula-
tion. An important step in understanding 
this relationship is measuring the correlation 
between the two. 

Empirical evidence 
There are many plausible ways in which 

local economic conditions and healthy popu-
lations are related, but the BCBS data allow 
these relationships to be empirically quanti-
fed. Regression analysis was used to test for 
statistically signifcant relationships between 
the BCBS Health Index and various economic 
measures. These economic variables were 
tested, each in 2015 levels: 
» Unemployment rate 
» Income per capita 
» GDP per capita 
» Poverty rate 
» Average annual pay 
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Chart 2: Health Linked to Positive Outcomes 
Pearson correlation (green=statistically significant, p<0.05%) 

Log per capita income 
Log GDP per capita 
Unemployment rate 

% poverty 
Log avg annual pay 

Income per capita growth, 5 yr 
Income per capita growth, 10 yr 

GDP per capita growth, 5 yr 
GDP per capita growth, 10 yr 

Employment growth, 5 yr 
Employment growth, 10 yr 

Pop growth, 5 yr 
Pop growth, 10 yr 

Avg annual pay growth, 5 yr 
Avg annual pay growth, 10 yr 

Sources: BCBS, Moody’s Analytics 

In addition to being associated with 
levels of outcomes, Health Indexes are as-
sociated with economic growth rates for a 
variety of reasons. This could occur if the 
healthiness of a population has changed 
over time and the effects take many years to 
fully affect the economy. Growth rates may 
also be associated with health if the rela-
tionship between health and the economy 
has become more important over time. Also, 

Levels 

Growth rates 

-0.4 -0.2 0.0 0.2 0.4 

Chart 3: Unemployment Falls, Health Score Rises 
X-axis: health score; Y-axis: unemployment rate 

Sources: BLS, BCBS, Moody’s Analytics 

Table 2: Effect of Two Standard Deviation Improvement in Health Score 
Raw regression, no controls 

Outcome Health score = 0.925 Health score = 0.953 Diference 

Level outcomes 

Per capita income $45,326 $49,060 $3,734 

GDP per capita $44,836 $54,676 $9,839 

Unemployment rate 5.2% 4.6% -0.6% 
an association with growth rates may indi- Poverty 14.9% 13.7% -1.2% 
cate that the recovery from the Great Reces- Avg annual pay $44,188 $49,490 $5,302 
sion has been stronger in healthier places. 

These economic outcomes were also 
Growth outcomes tested on fve- and 10-year growth rates 
Income per capita growth, 5 yr 17.5% 19.3% 1.7%to 2015: 

» Income per capita Income per capita growth, 10 yr 33.5% 37.1% 3.6% 
» GDP per capita 
» Employment 
» Population 
» Average annual pay 
Regression analysis using only two vari-

ables measures whether they have a statisti-
cally signifcant relationship and also quanti-
fes how strong the relationship is.6 Each of 

GDP per capita growth, 5 yr 5.7% 7.9% 2.2% 

GDP per capita growth, 10 yr 4.3% 10.2% 5.9% 

Employment growth, 5 yr 6.4% 9.0% 2.6% 

Employment growth, 10 yr 6.0% 13.9% 7.9% 

Pop growth, 5 yr 3.9% 6.5% 2.6% 

Pop growth, 10 yr 9.8% 16.7% 6.9% 

Avg annual pay growth, 5 yr 13.3% 15.1% 1.7% 
the level variables has a statistically signif- Avg annual pay growth, 10 yr 29.6% 33.4% 3.7% 
cant relationship with Health Index (see Ap-
pendix 1.1 for more statistical details). With 

Sources: BCBS, Moody’s Analytics 
the exception of population and fve-year 
employment, the growth variables also have 
a statistically signifcant relationship with 
Health Index (see Chart 2). 

6  Equations were estimated using least squares regression 
techniques and relied on regression weights based on the 
number of full-year members in each county. The use of 
either county population weights or a geometric mean of 
county population and member weight did not notably alter 
the results. Standard errors were clustered at the state level. 

The scale shows how much each outcome 
changes when Health Index increases by one 
standard deviation. For example, when the 
Health Index increases by one standard de-
viation, the unemployment rate on average 
falls by a quarter of a standard deviation (see 
Chart 3). 

A more intuitive comparison of the re-
sults can be made by showing what local 
economic outcomes would be associated 
with going from an average county to one of 
the healthiest counties. 

Table 2 shows the improvement in 
economic outcomes that would be associ-

MOODY’S ANALYTICS  / Copyright© 2016 3 



MOODY’S ANALYTICS  /   Copyright© 2016 4 

BCBS  ��  Healthy People, Healthy Economies

 

 

 
 

 

 

 

ated with taking the average county and 
improving the Health Index by two standard 
deviations. The average county Health Index 
is 0.925. Increasing this by two standard 
deviations would take a county to 0.953, an 
increase of healthy years of 3 percentage 
points that would put it in the 99th percen-
tile of healthiness. 

For example, the average county unem-
ployment rate is 5.2%, and an increase in 
the Health Index by two standard deviations 
would be associated with a 0.6-percent-
age point decline in unemployment and 
an increase in per capita GDP of more than 
$9,000. It would also be associated with 
signifcant improvement in growth rates, 
including pay growth over the last fve years 
of 15.1% instead of 13.3%. The average 
worker would earn $5,302 more per year in 
a healthier county. 

Controlling for other factors 
The association between health and 

outcomes for the local economy is valuable 
to measure in and of itself. But this does not 
prove that health causes those positive out-
comes. Proving causality in this context is a 
diffcult empirical task. However, if it can be 
shown that health and economic outcomes 
have a statistically signifcant relationship 
even after controlling for other factors, it 
makes it more likely that the effect being 
measured is causal. 

A variety of demographic factors that 
may be contributing to both health and 
economic outcomes can be controlled for. 
Based in part on work by Chetty et al., we 
implemented a set of demographic controls, 
including characteristics such as age, race, 
population density and social capital, to help 
further refne the results.7 

In addition to demographics, state fxed 
effects were utilized as a control. This ap-
proach estimates the models using differenc-
es from state averages for every dependent 
and independent variable. This means that 
the model uses only differences between 
counties within the same state and avoids 

7  Raj Chetty, et al. “The Association Between Income and 
Life Expectancy in the United States, 2001-2014,” Journal 
of the American Medical Association 315.16 (2016): 1750-
1766. 

Table 3: Effect of Two Standard Deviation Improvement in Health Score 
Model 4 controls 

Outcome Health score = 0.925 Health score = 0.953 Diference 
Level outcomes 
Per capita income $45,326 $47,797 $2,472 
GDP per capita $44,836 $48,678 $3,842 
Unemployment rate 5.2% 4.9% -0.2% 
Poverty 14.9% 14.9% Insignifcant 
Avg annual pay $44,188 $47,515 $3,327 

Growth outcomes 
Income per capita growth, 5 yr 17.5% 19.0% 1.5% 
Income per capita growth, 10 yr 33.5% 35.9% 2.5% 
GDP per capita growth, 5 yr 5.7% 7.0% 1.3% 
GDP per capita growth, 10 yr 4.3% 4.3% Insignifcant 
Employment growth, 5 yr 6.4% 9.5% 3.1% 
Employment growth, 10 yr 6.0% 12.4% 6.4% 
Pop growth, 5 yr 3.9% 6.4% 2.5% 
Pop growth, 10 yr 9.8% 15.7% 6.0% 
Avg annual pay growth, 5 yr 13.3% 14.5% 1.2% 
Avg annual pay growth, 10 yr 29.6% 29.6% Insignifcant 

Sources: BCBS, Moody’s Analytics 

any potentially important omitted vari-
ables that may vary by state. For example, 
Massachusetts has the 10th lowest Health 
Index despite having the ffth highest life 
expectancy at birth.8 Some of the disparity is 
likely due to differences in health insurance 
coverage that arise from state policy, which 
can be controlled by implementing state 
fxed effects. 

Several economic controls were also test-
ed on the data across a variety of categories, 
but these risked masking important channels 
through which health affects the economy. 
For example, one economic control is the 
share of the adult population with less than 
a high school education. Educational at-
tainment contributes to both health and 
economic outcomes, making it an intuitive 
choice for a control. However, there are two 
problems with this. 

First, one of the ways that better health 
can affect income is by improving education-
al attainment, and controlling for education 
would remove this effect. Second, educa-
tion is an important determinant of health, 
which means that controlling for education 
means removing much of the variation in 

8  http://kff.org/other/state-indicator/life-expectancy/ 

health outcomes between counties. A full 
and detailed technical explanation of those 
additional controls and the results from 
those models can be found in Appendix 1.1. 
The demographics and state fxed effects 
model, Model 4 in Appendix 1.2, is preferred. 
However because this leans toward under-
controlling, it can be useful to consider the 
results from other variations of the model 
that control for economic factors also. 

Most variables remain statistically signif-
cant even under the demographic controls 
and state fxed effects. The unemployment 
rate and average annual pay show strong 
relationships. These two variables measure 
outcomes for people who are in the labor 
force, which may be why they appear to have 
the most robust relationship to health as 
measured for the insured population. 

The poverty rate, on the other hand, 
proves insignifcant. This is largely due to the 
demographics of the sample group. Because 
many in poverty lack private health insur-
ance, the BCBS data, estimated solely from 
those individuals with private health insur-
ance, fall short as a proxy for this population. 

Table 3 shows how these results translate 
into economic outcomes associated with 
a two standard deviation change in health 

http://kff.org/other/state-indicator/life-expectancy
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outcomes. Controlling for demographics and 
state fxed effects, a higher Health Index 
corresponds to an increase in average an-
nual pay of $3,300 and a 0.2% decline in the 
unemployment rate. 

The effect of health on growth rates is 
more robust. Eight out of 10 growth mea-
sures are statistically signifcant even in 
models that include state fxed effects and 
demographic controls. Five-year growth 
rates are generally more signifcant than 
10-year growth rates. Importantly, six out of 
10 growth measures also remain signifcant 
even after including economic controls. 

Table 3 shows that a two standard devia-
tion increase in the Health Index is associ-
ated with a 2.5-percentage point increase in 
fve-year population growth, and a 1.5-per-
centage point increase in fve-year income 
per capita growth. 

The more robust results for growth 
rates than for levels are consistent with 
multiple theories. First, healthiness of a 
population may be gaining importance 
relative to economic outcomes. For ex-
ample, a healthy population may help ease 
a local economy’s adjustment to structural 
changes in the industrial, behavioral or so-
cioeconomic landscape. This would mean 
that some areas are below average on eco-
nomic outcomes but have above-average 
Health Indexes that are helping them 
catch up economically. 

Additionally, healthy populations may be 
especially important for helping economies 
recover more quickly from economic shocks. 
The recovery from the Great Recession is 
not fnished in some areas, and those that 

are farther along may be attracting healthier 
people to their workforces. 

Disability, mortality and individual 
conditions 

Regression models were also used to 
measure how strongly disability and mortal-
ity scores were associated with economic 
outcomes. The results are generally consis-
tent with the analysis using Health Indexes 
(see Appendix 1.3 and Appendix 1.4). Dis-
ability and mortality have a statistically 
signifcant and economically meaningful as-
sociation with the local economy. Including 
controls generally reduces the signifcance 
and the magnitude of the effect, but disabil-
ity and mortality remain statistically signif-
cantly related to many economic outcomes. 
Growth rates again tend to have a more 
robust relationship than levels. 

The BCBS data also provide county-level 
detail on the prevalence of specifc groups 
of health conditions and a measure of the 
importance of these conditions in determin-
ing the Health Index. The effect of these 
individual conditions on the local economy 
was also tested using the regression models 
(see Appendix 1.5 and Appendix 1.6).9 In 
general, individual conditions have a weaker 
relationship than the overall Health Indexes, 
disability scores, and mortality scores. 
Some conditions have the opposite effect as 
expected, with higher pay associated with 
worse health. For example, hyperactivity-re-
lated conditions are more prevalent in areas 

9  Reported models include the baseline, with no controls, and 
the preferred model, which incorporates demographic con-
trols and state fxed effects but not economic controls. 

with higher average annual pay, regardless of 
whether or not demographics and statewide 
controls were included in the model. This is 
likely because higher-income households are 
more likely to seek treatment and diagnosis 
for some conditions, rather than the condi-
tions causing higher income. 

The mixed results for conditions validate 
the importance of BCBS efforts to create a 
single Health Index that summarizes across 
all conditions into a single measure. 

Conclusion 
Overall, the BCBS data clearly indicate 

that healthy populations are related to 
strong local economies. Where populations 
are healthier, we observe lower unem-
ployment, higher income, and higher pay. 
Moving from a county of average health to 
the 99th percentile is associated with an 
increase in average annual pay of $5,302 
and a 0.6-percentage point decline in the 
unemployment rate. 

Even after controlling for demograph-
ics and statewide factors, the correlation is 
robust for most outcomes. The association 
between health and growth is even stron-
ger. Healthier areas tend to have faster job 
growth, population growth, and income 
growth even compared with areas with simi-
lar demographics within the same state. 

The results do not prove a causal rela-
tionship between healthy populations and 
strong local economies. However, the ro-
bustness of many measures to demographic 
controls and state fxed effects does give 
more reason to suspect a causal relation-
ship may exist. 
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Appendix 
Appendix 1.1: Selection of Controls 

The association between health and out-
comes for the local economy is valuable to 
measure in and of itself. But this does not 
prove that health causes those positive out-
comes. Proving causality in this context is a 
diffcult empirical task. However, if it can be 
shown that health and other outcomes have 
a statistically signifcant relationship even 
after controlling for other factors, it makes 
it more likely that the effect being measured 
is causal. Three sets of controls were derived 
for use in this analysis; demographic, eco-
nomic and state fxed effects. 

A variety of demographic factors that 
may be contributing to health and eco-
nomic outcomes can be controlled for. The 
following set of county-level demographic 
controls were included in the regression 
models: percentage of the population that 
is white, percentage of the population 
that is black, percentage of the popula-
tion that is Hispanic, percentage of the 
population that is foreign born, population 
density, total population, percentage of 
the population under age 19, percentage 
of the population over age 65, and share of 
the population that is religious. Further, a 

social capital index is taken from Chetty et 
al that combines voter turnout, the percent 
of individuals who return census forms, and 
participation in community organizations.1 

The economic controls utilized include 
household size, the share of children with 
single mothers, percentage of the population 
without health insurance, percentage of pop-
ulation in BCBS data, share of employment 
in manufacturing, share of adult population 
with less than a high school degree, share 
of adult population with a college degree or 
more, and median household income. 

Finally, state fxed effects were utilized 
as an additional control. This approach es-
timates the models using differences from 
state averages for every dependent and 
independent variable. This means that the 
model uses only differences between coun-
ties within the same state and avoids any 
potentially important omitted variables that 
may vary by state. 

It is useful to examine whether the rela-
tionship between healthcare and the local 
economy is robust to the inclusion of de-

1  Raj Chetty, et al. “The Association Between Income and 
Life Expectancy in the United States, 2001-2014,” Journal 
of the American Medical Association 315.16 (2016): 1750-
1766. 

mographic, economic and state fxed-effect 
controls. However, the economic controls 
prove problematic because they also repre-
sent potential mechanisms through which 
health affects the economy and therefore 
their inclusion may bias the results toward 
observing no effect. For example, health may 
improve income by increasing educational 
attainment. If educational attainment is con-
trolled for, then this effect of health on the 
economy will be missed. 

In addition, some controls, such as me-
dian house prices, may be so strongly related 
to income that they act as proxies and re-
move the majority of the useful variation in 
income from county to county. 

The tradeoff between controlling for rel-
evant variables and potentially biasing the 
result toward observing no effect illustrates 
the econometric challenge of identifying the 
causal effect of health on the local economy. 

Appendix 1.2 displays the results of the 
fve regression models, including the base-
line model with no controls. Model 4, which 
excludes economic controls but includes 
demographics and state fxed effects, is the 
preferred model because it likely represents 
the best trade-off between including relevant 
controls without including too many controls. 
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Appendix 1.2: Health Score 
Model 1 Model 2 Model 3 Model 4 Model 5 

Level outcomes 
Log per capita income 0.214** 0.070 -0.054 0.168* -0.007 
Log GDP per capita 0.269*** 0.074 0.024 0.116** 0.018 
Unemployment rate -0.245*** -0.038 0.052 -0.115** -0.036 
% poverty -0.177** -0.055 0.030 -0.070 0.013 
Log avg annual pay 0.248** 0.069 -0.020 0.150** 0.076 

Growth outcomes 
Income per capita growth, 5 yr 0.136*** 0.100* 0.080 0.126*** 0.098* 
Income per capita growth, 10 yr 0.131* 0.008 0.052 0.083* 0.085 
GDP per capita growth, 5 yr 0.102** 0.035 0.027 0.053* 0.048 
GDP per capita growth, 10 yr 0.145* -0.023 -0.007 0.010 0.002 
Employment growth, 5 yr 0.172 0.178* 0.124* 0.231*** 0.199*** 
Employment growth, 10 yr 0.285* 0.182* 0.142** 0.260*** 0.234*** 
Pop growth, 5 yr 0.236 0.158 0.079 0.263*** 0.205*** 
Pop growth, 10 yr 0.299 0.252* 0.144* 0.303*** 0.244*** 
Avg annual pay growth 0.150*** 0.078* 0.079* 0.105*** 0.088* 
Avg annual pay growth 0.155*** 0.002 0.013 0.041 0.024 

Demographic controls X X X X 
Economic controls X X 
State fxed efect X X 

P-values: * <0.05, ** <0.01, *** <0.001. 

Notes: All dependent variable and health scores standardized to z-scores. Member count is used as the regression weights, and errors 
are clustered at the state level. Demographic controls include % white, % black, % Hispanic, % foreign born, log population density, 
log population density squared, log of population, % of population ages 1 to 19, % of population aged 65 and up, social capital in-
dex, % religious. Economic controls include household size, single mother % of families, % with health insurance, % of population 
BCBS members, % of employment in manufacturing, and log median household income. 

Sources: BCBS, Moody’s Analytics 
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Appendix 1.3: Mortality Score 
Model 1 Model 2 Model 3 Model 4 Model 5 

Level outcomes 
Log per capita income -0.266** -0.132 0.078 -0.265** 0.014 
Log GDP per capita -0.271*** -0.082* -0.009 -0.126** 0 
Unemployment rate 0.277** 0.032 -0.082 0.154*** 0.038 
% poverty 0.266*** 0.097* -0.036 0.166** -0.001 
Log avg annual pay -0.247** -0.075 0.054 -0.137** -0.025 

Growth outcomes 
Income per capita growth, 5 yr -0.107*** -0.072 -0.053 -0.097*** -0.061 
Income per capita growth, 10 yr -0.102 0.019 -0.012 -0.03 -0.017 
GDP per capita growth, 5 yr -0.075** 0.011 0.018 -0.02 -0.002 
GDP per capita growth, 10 yr -0.126* 0.047 0.044 0.013 0.044 
Employment growth, 5 yr -0.121 -0.137 -0.061 -0.205*** -0.145*** 
Employment growth, 10 yr -0.237 -0.174 -0.098 -0.255*** -0.185*** 
Pop growth, 5 yr -0.199 -0.157 -0.02 -0.275*** -0.154*** 
Pop growth, 10 yr -0.275 -0.294* -0.125 -0.343*** -0.214*** 
Avg annual pay growth -0.132*** -0.058 -0.054 -0.086** -0.054 
Avg annual pay growth -0.132*** 0.017 0.027 -0.005 0.041 

Demographic controls X X X X 
Economic controls X X 
State fxed efects X X 

P-values: * <0.05, ** <0.01, *** <0.001. Green highlights indicate statistical signifcance. 

Notes: All dependent variable and mortality score standardized to z-scores. Member count is used as the regression weights, and 
errors are clustered at the state level. Demographic controls include % white, % black, % Hispanic, % foreign born, log population 
density, log population density squared, log of population, % of population ages 1 to 19, % of population aged 65 and up, social 
capital index, % religious. Economic controls include household size, single mother % of families, % with health insurance, % of 
population BCBS members, % of employment in manufacturing, and log median household income. 

Sources: BCBS, Moody’s Analytics 
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Appendix 1.4: Disability Score 
Model 1 Model 2 Model 3 Model 4 Model 5 

Level outcomes 
Log per capita income -0.167* -0.033 0.037 -0.112 0 
Log GDP per capita -0.251*** -0.067 -0.032 -0.104** -0.025 
Unemployment rate 0.215*** 0.033 -0.036 0.087* 0.032 
% poverty 0.115 0.025 -0.027 0.021 -0.018 
Log avg annual pay -0.231** -0.066 -0.001 -0.148*** -0.093 

Growth outcomes 
Income per capita growth, 5 yr -0.150*** -0.111** -0.091* -0.130*** -0.106* 
Income per capita growth, 10 yr -0.147* -0.024 -0.071 -0.099* -0.105* 
GDP per capita growth, 5 yr -0.117** -0.060* -0.05 -0.068* -0.067 
GDP per capita growth, 10 yr -0.152* 0.007 -0.012 -0.022 -0.022 
Employment growth, 5 yr -0.191 -0.183* -0.146* -0.225*** -0.209*** 
Employment growth, 10 yr -0.299** -0.173* -0.159*** -0.244*** -0.243*** 
Pop growth, 5 yr -0.241 -0.139 -0.103 -0.233*** -0.210*** 
Pop growth, 10 yr -0.297 -0.209 -0.147* -0.256*** -0.240*** 
Avg annual pay growth -0.156*** -0.087** -0.090** -0.108*** -0.098** 
Avg annual pay growth -0.163*** -0.012 -0.032 -0.056 -0.05 

Demographic controls X X X X 
Economic controls X X 
State fxed efects X X 

P-values: * <0.05, ** <0.01, *** <0.001. Green highlights indicate statistical signifcance. 

Notes: All dependent variable and disability score standardized to z-scores. Member count is used as the regression weights, and errors 
are clustered at the state level. Demographic controls include % white, % black, % Hispanic, % foreign born, log population density, 
log population density squared, log of population, % of population ages 1 to 19, % of population aged 65 and up, social capital index, 
% religious. Economic controls include household size, single mother % of families, % with health insurance, % of population BCBS 
members, % of employment in manufacturing, and log median household income. 

Sources: BCBS, Moody’s Analytics 
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Appendix 1.5: Specifc Condition Regressions, Model 1 
No controls 

Impact score Prevalence 
Condition coefcient p-value coefcient p-value 
BH - alcohol / substance abuse -0.163 0.092 -0.352 0.000 
BH - depression / anxiety / afective ds 0.322 0.000 -0.126 0.150 
CV - hypertension -0.629 0.000 -0.665 0.000 
Endo - lipid ds -0.373 0.000 -0.363 0.000 
CV - coronary ds -0.548 0.000 -0.484 0.000 
Endo - DM -0.512 0.000 -0.448 0.000 
BH - psychotic ds 0.927 0.000 0.689 0.000 
Resp - COPD -0.784 0.000 -0.711 0.000 
GI - regional enteritis / ulcerative colitis 0.491 0.000 0.491 0.000 
Immune sys- rheumatoid arthr/related -0.670 0.000 -0.629 0.000 
BH - hyperactivity / related 0.397 0.000 0.391 0.000 
Cancer - breast 0.283 0.102 0.159 0.096 
Endo - hypothyroidism -0.349 0.008 -0.344 0.008 
CV - heart failure / cardiomyopathy -0.370 0.001 -0.347 0.000 
CV - valve dysfunction -0.150 0.005 -0.102 0.033 
GU - renal failure -0.118 0.309 -0.195 0.003 
Resp - asthma 0.332 0.000 0.257 0.001 
Neuro - other cns ds -0.077 0.412 -0.656 0.000 
MS - spine / neck / back -0.421 0.001 -0.462 0.000 
NS - cerebrovascular ds / stroke -0.271 0.014 -0.216 0.011 
Immune sys - other autoimmune ds -0.135 0.261 -0.090 0.333 
Cancer - leukemia / lymphoma / myeloma 0.191 0.246 0.237 0.219 
BH - dementia / related 0.018 0.913 0.212 0.206 
Cancer - male gu 0.065 0.600 0.068 0.541 
Endo - obesity -0.151 0.097 -0.136 0.116 

Notes: All dependent variable and health scores standardized to z-scores. Member count is used as the re-
gression weights, and errors are clustered at the state level. Model includes demographic controls and state 
fxed efects. 
Statistically signifcant, negative association 
Statistically signifcant, positive association 
Sources: BCBS, Moody’s Analytics 
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Appendix 1.6: Specifc Condition Regressions, Model 4 
Demographic controls and state fxed effects 

Impact score Prevalence 
Condition coefcient p-value coefcient p-value 
BH - alcohol / substance abuse 0.019 0.595 0.013 0.821 
BH - depression / anxiety / afective ds -0.028 0.609 -0.062 0.220 
CV - hypertension -0.148 0.026 -0.218 0.000 
Endo - lipid ds -0.155 0.000 -0.158 0.000 
CV - coronary ds -0.059 0.324 -0.056 0.392 
Endo - DM -0.141 0.001 -0.152 0.004 
BH - psychotic ds 0.045 0.308 0.050 0.200 
Resp - COPD -0.111 0.007 -0.102 0.013 
GI - regional enteritis / ulcerative colitis 0.080 0.259 0.082 0.242 
Immune sys- rheumatoid arthr/related -0.107 0.153 -0.121 0.071 
BH - hyperactivity / related 0.160 0.002 0.166 0.002 
Cancer - breast -0.022 0.690 -0.032 0.461 
Endo - hypothyroidism 0.073 0.207 0.077 0.215 
CV - heart failure / cardiomyopathy -0.028 0.564 -0.020 0.738 
CV - valve dysfunction -0.104 0.000 -0.101 0.014 
GU - renal failure -0.090 0.020 -0.048 0.269 
Resp - asthma 0.085 0.044 0.079 0.044 
Neuro - other cns ds -0.095 0.014 -0.124 0.001 
MS - spine / neck / back -0.123 0.035 -0.129 0.013 
NS - cerebrovascular ds / stroke -0.056 0.256 -0.050 0.545 
Immune sys - other autoimmune ds -0.156 0.000 -0.130 0.001 
Cancer - leukemia / lymphoma / myeloma -0.009 0.806 0.028 0.583 
BH - dementia / related -0.136 0.002 -0.051 0.291 
Cancer - male gu -0.030 0.307 -0.052 0.286 
Endo - obesity -0.053 0.018 -0.046 0.059 

Notes: All dependent variable and health scores standardized to z-scores. Member count is used as the 
regression weights, and errors are clustered at the state level. Model includes demographic controls and state 
fxed-efects. 

Statistically signifcant, negative association 
Statistically signifcant, positive association 
Sources: BCBS, Moody’s Analytics 
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