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Abstract

Background: Life expectancy in the US has declined since 2014, but characterization of 

disparities within and across metropolitan areas of the country is lacking.

Methods: Using census tract-level life expectancy from the 2010–2015 US Small-area Life 

Expectancy Estimates Project, we calculate ten measures of total and income-based disparities in 

life expectancy at birth, age 25, and age 65 within and across 377 Metropolitan Statistical Areas 

(MSAs) of the US.

Results: We found wide heterogeneity in disparities in life expectancy at birth across MSAs and 

regions: MSAs in the West show the narrowest disparities (absolute disparity: 8.7 years, relative 

disparity: 1.1), while MSAs in the South (absolute disparity:9.1 years, relative disparity: 1.1) and 

Midwest (absolute disparity: 9.8 years, relative disparity: 1.1) have the widest life expectancy 

disparities. We also observed greater variability in life expectancy across MSAs for lower income 

census tracts (coefficient of variation [CoV] 3.7 for first vs tenth decile of income) than for higher 

income census tracts (CoV 2.3). Finally, we found that a series of MSA-level variables, including 

larger MSAs and greater proportion college graduates, predicted wider life expectancy disparities 

for all age groups.

Conclusions: Sociodemographic and policy factors likely help explain variation in life 

expectancy disparities within and across metro areas.
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Introduction

Life expectancy in the United States has declined since 2014, after several decades of 

continuous increases(1). Disparities in mortality between non-Hispanic whites and non-

Hispanic Blacks have increased across the country(2, 3), despite decreasing life expectancy 

disparities the previous two decades(4). These racial disparities in mortality, as well as 

disparities by socioeconomic status and geography(4, 5), are a persistent feature of the 

US epidemiologic map. Even in the years of overall increasing life expectancy (1969 to 

2013), the average improvements(6) obscured substantial heterogeneity in life expectancy 

and mortality between states(7), counties(8–10) cities(11–15), racial-ethnic groups(4), 

occupations(16), and education(16–18). These unequal, and unjust, short life spans are 

produced by the inequitable distribution of resources due to income inequality, structural 

racism, environmental injustice, differential access to health care, and state and local 

policies(19, 20).

There is also evidence of substantial spatial heterogeneity in health. Studies have found 

disparities in life expectancy, when measured at the region, state, county, city, or 

neighborhood level, or when measuring multiple levels of geography simultaneously(11–13, 

21–24). Boing et al., found a 13-year difference in life expectancy between the 5th and 

95th percentile U.S. census tracts(22), while Purtle et al. found that mean life expectancy 

was 4.8 (Standard Deviation (SD)=1.3) years longer in census tracts in the top household 

income (MHI) quartile compared to those in the bottom quartile in 745 US cities(11). 

Some paradigmatic examples of within-city inequalities include the 2 miles and 8 life 

expectancy years that separate the Upper West Side and East Harlem in NYC; in Chicago 

the life expectancy gap in neighboring Hyde Park and Washington Park is 13 years(25); 

neighborhoods separated by one subway stop in London on the Jubilee subway line have a 

10-year disparity in life expectancy(26); and sub-city units in Santiago de Chile and Panama 

have up to 15 years difference in life expectancy(23).

However, to our knowledge, there is no characterization of how disparities in life 

expectancy vary across all metropolitan areas of the US since 2000, or factors associated 

with larger or smaller disparities within metropolitan areas. Metropolitan statistical areas 

(MSAs) represent metropolitan core and adjacent areas with substantial economic and 

social integration and are useful aggregations of areas within and across states. While 

prior research has examined life expectancy disparities at the city-level(11–13), MSAs 

include suburban areas, and increasing poverty and racial diversity in the suburbs(27) have 

substantially shifted patterns of residential racial and economic segregation between urban 

and suburban areas in the past 30 years, impacting population health and potentially life 

expectancy disparities(28, 29).

The primary objectives of this study were to: 1) characterize disparities in life expectancy 

within metropolitan areas in the US in 2010–2015, a period of increasing disparities 

after decades of decline, using publicly available data, and 2) measure the association 

between metropolitan area-level features and the magnitude of disparities. Quantifying 

the various measures of life expectancy disparities improves our understanding of place 

effects on health, illuminates patterns of disparities in a period of shifting life expectancy 
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disparities, and lends itself to further research identifying policies, practices, and population 

characteristics that impact these disparities.

Methods

Study Setting and Outcome

We obtained life expectancy data for 2010–2015 from the US Small-area Life Expectancy 

Estimates Project (USALEEP)(30) and income and population data from the American 

Community Survey (ACS) 2011–2015 5-year estimates (Table S1901 and B01001). We used 

data on all census tracts in the US contiguous states with available life expectancy and that 

belonged to a core-based statistical area (CBSA) of the metropolitan type, usually called 

Metropolitan Statistical Areas (MSAs). MSAs are geographically defined labor markets 

based on core population agglomerations, and a geographic approximation of urban areas. 

We use census tracts as proxies for neighborhoods.

Outcome

The primary outcome of this study was life expectancy at birth, defined as the average years 

a person born today is expected to live if current mortality patterns hold constant. We also 

include life-expectancy estimates at ages 25 and 65. We divide life expectancy estimates 

into these groups because previous literature has shown that life-expectancy disparities can 

vary across the age distribution and that life expectancy at birth is highly sensitive to 

infant mortality(31); these age groups also allow us to estimate life expectancy conditional 

on surviving to working age and to older ages(32). Life expectancy point estimates and 

standard errors were calculated by the USALEEP project using abridged period life 

tables for the 48 contiguous US states. Age-specific mortality rates were estimated using 

a combination of geocoding, ACS, and census-data linkage, and standard demographic 

techniques and statistical modeling. Further details are available elsewhere(30).

Predictors

We obtained data on census tract-level median household income from the 2011–2015 ACS. 

We categorized census tracts by deciles of median household income within each MSA, 

similar to the approach by Chetty et al(33). We standardize median household income within 

MSA because of substantial variation in income by MSA, but also include an alternative 

specification that does not standardize within MSAs. We also categorized MSAs according 

to the census region where most of the MSA population resides; we include region because 

life expectancy varies dramatically by region(34).

We additionally include data on several potential MSA-level predictors of MSA-level 

disparities from the 2011–2015 ACS: median household income, population size, percent 

non-Hispanic Black, percent Hispanic, percent foreign born, percent population aged 

25 plus with a college education, percent aged less than 65 without insurance, percent 

poverty, percent housing burdened (spend >30% of income on rent or mortgage), and two 

versions of the dissimilarity index comparing 1) non-Hispanic Black to non-Hispanic white 

populations and 2) Hispanic to non-Hispanic white populations. Last, we calculated the 

percent unemployed between 2010 and 2015 using data from the Bureau of Labor Statistics.
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Statistical Analysis

For each MSA, we computed several measures of disparities. Different disparity (or 

inequality) measures can often lead to different interpretations of the same data, and 

selection between measures carries several value-laden decisions(35). To provide a 

comprehensive picture of disparities, we computed a total of 10 measures of disparity(36). 

First, five measures of total disparity that evaluate the overall distribution of census-tract 

level life expectancy without regard to income: difference and ratio between top and bottom 

deciles, coefficient of variation (CoV), Gini, and mean log deviation. Second, five measures 

of social group disparities that use census tract median household income to calculate 

income-based life expectancy inequities: top-bottom gaps and ratios(36), between-group 

variance, slope index of inequality, and relative index of inequality (37). A full list of 

computed measures, how to calculate the measure, and key attributes of the measures can be 

found in Appendix eTable 1.

In this report we focus on two measures of absolute and relative disparities: the difference or 

ratio of life expectancy between the 90th and 10th population-weighted percentiles of census 

tract life expectancy in each MSA. Decisions to incorporate the size of groups also involve 

ethical decisions about how much weight to give to individuals within subpopulations 

or social groups(37). We weight the 90/10 difference and ratio disparity measures by 

population to account for differences in census tract and MSA population sizes(37), which 

allows us to count individuals within census tracts and MSAs equally. We selected the top 

vs bottom decile differences and ratios from the possible 10 measures for two reasons: 

1) inferences did not differ substantially by measure (see Pearson correlations between 

measures, Appendix eFigure 1) so presenting all measures in the main article would be 

redundant, and 2) these two measures are most intuitive and easy to understand and widely 

used in disparities analysis(35). Presenting these simpler measures is preferred, if more 

complex measures do not substantially improve or change inferences about the disparity. We 

present both absolute and relative disparities because measures in different scales provide 

complementary information on the magnitude of a disparity, particularly when monitoring 

disparities over time or across spatial units(35, 37). To provide full visibility into the various 

measures, we also include results using the other eight measures in the online interactive 

dashboard (38) We also calculated the absolute and relative disparity and CoV for each 

census region, by pooling all MSAs in the same region.

To account for the uncertainty in each life expectancy estimate, we propagated the 

uncertainty by resampling the estimates 100 times based on their mean and standard error, 

assuming a normal distribution. Then, for each iteration and MSA, we estimated the life 

expectancy disparity measures, and then found the median, 2.5 percentile and 97.5 percentile 

estimate for each disparity measure. We present the median estimates in all figures and 

include the 2.5 and 97.5 percentile estimates in the Table (and online dashboard).

To explore associations between MSA-level characteristics and the magnitude of disparities, 

we ran MSA-level linear regression models with the P90-P10 difference (absolute disparity) 

as the outcome and the following MSA-level predictors (each in a separate model): 

population, MHI, non-Hispanic Black, percent Hispanic (log transformed), foreign born, 

college education, uninsurance, poverty, housing burdened, unemployed, non-Hispanic 
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Black compared to non-Hispanic white dissimilarity index, Hispanic compared to non-

Hispanic white dissimilarity index, and region (West as reference). We log-transformed 

total population and MHI and standardized all other continuous predictors. To propagate 

uncertainty around the estimation of life expectancy, we ran regressions separately for each 

sampled set of life expectancies, resulting in 100 slope estimates per model, which we 

pooled using Rubin’s formula.

We conducted all analyses in R v4.0.2 (39). All code and data are available here: https://

github.com/usamabilal/LE_Income_Inequalities_City. A dashboard with interactive results 

is available here: https://drexel-uhc.shinyapps.io/LE_Income_Inequalities_City/.

Results

We included data from 55,306 census tracts and 377 MSAs in four census regions, where 

nearly 76% of the US population lives; 36% of the population was in the South, 24% in 

the West, 20% in the Midwest, and 20% in the Northeast. eFigure 1 shows the correlation 

between life expectancy disparity indicators for all MSAs. Total disparity measures were 

all highly correlated with each other (ρ> 0.80 in all cases). Total disparity measures were 

moderately correlated with social group disparities (ρ ranging from 0.57 to 0.77). Appendix 

eFigures 2 and 3 show the spatial distribution of absolute and relative disparities across 

all MSAs, and the dashboard includes the additional disparity measures. MSAs with the 

widest disparities were clustered in the South and Midwest, while very few of the MSAs 

with the largest disparities were in the West. eTable 2 shows the absolute and relative 

disparities (and their respective uncertainty bands) in life expectancy, for MSAs with >1 

million people, sorted by the rank across absolute and relative disparities. Limiting our 

main analysis to MSAs with >1 million people allows for closer investigation of the largest 

MSAs in the country, though the interactive dashboard (Dashboard Table 1) includes the 

additional measures of disparities. The 10 MSAs with the widest disparities, except for 

one (Philadelphia), were in the South (4) or Midwest (5). While rank differed slightly by 

absolute or relative disparity, the top and bottom 10 MSAs were nearly the same using both 

metrics.

We found substantial variation in life expectancy within and between MSAs across the 

country (see Figure 1). We also found substantial variation in life expectancy within regions; 

across both absolute and relative measures of disparity, the region with the largest disparities 

was the Midwest (median absolute disparity: 9.8 years, relative disparity: 1.1), followed by 

the South (absolute disparity: 9.1 years, relative disparity: 1.1), then the Northeast (absolute 

disparity: 8.8 years, relative disparity: 1.1) and finally the West (absolute disparity:8.7 

years, relative disparity: 1.1). While disparities were largest in the Midwest, the CoV of 

disparities was smallest in the Midwest for absolute disparities (12.9%), indicating limited 

variation in disparities between MSAs despite large disparities within MSAs. Appendix 

eFigure 4 repeats Figure 1 using top/bottom differences and ratios as well as the slope 

index of inequality and relative index of inequality (the additional measures are included in 

Dashboard Figure 1). Patterns are similar, with the widest disparities in the Midwest and 

narrowest in the West. Though the magnitudes of disparities differed slightly, with wider 

CVs and SDs using the social group disparity measures than the total disparity measures. 
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Patterns did not differ substantively for other disparity measures and are available in the 

interactive dashboard. Appendix eFigure 5 repeats Figure 1 using life expectancy at ages 

25 and 65. At age 25, relative life expectancy disparities were similar to disparities at birth. 

For life expectancy at age 65 compared to birth, absolute disparities were narrower than 

disparities at birth, while relative disparities were wider than at birth. The rank of disparities 

by region at age 65 also differed from the rank at birth; at age 65 the West had the widest 

absolute disparities, and second widest relative disparities, versus the lowest disparities at 

birth, and there was more limited variation between regions.

Figure 2 characterizes differences in disparities by income, and shows mean, CoV, and 

standard deviation of life expectancy plotted against decile of census tract median household 

income, for all MSA’s (interactive figure available in Dashboard Figure 2). First, across all 

regions, life expectancy was higher in census tracts with higher median household income, 

with a disparity in life expectancy between the top vs bottom decile of income of 7.1 

years. Second, variability across MSAs in life expectancy for census tracts at the lower 

end of the census tract income distribution contributed to the differences across MSAs in 

disparities in life expectancy between high- and low-income census tracts. Specifically, the 

overall variability in life expectancy in the first decile of census tract income was wider 

than at the tenth decile (standard deviation=2.7 and 1.8, and CoV=3.7 and 2.3 for first 

vs tenth decile of income, respectively). Third, disparities in life expectancy by census 

tract income varied by region, with the disparity in life expectancy between the top vs 

bottom decile of median household income varying from 5.7 years in the West, 6.9 in the 

Northeast, 7.3 in the South, and 7.9 in the Midwest. Appendix eFigure 6 repeats Figure 2 

using median household income standardized across all MSAs rather than within MSAs, 

and shows similar patterns, though slightly narrower differences between regions. Appendix 

eFigure 7 repeats Figure 2 with life expectancy at ages 25 and 65; mean life expectancy 

remained higher in census tracts with higher median household income for life expectancy 

at ages 25 and 65, and regional patterns of variation remained consistent. The patterns of 

variability were similar at age 25 compared to at birth, with narrower standard deviations by 

median household income decile for age 65. On the other hand, we found a wider CoV for 

life expectancy at age 65 than at 25 or birth. The Table shows associations of MSA-level 

characteristics with disparities in life expectancy at birth. Several factors were associated 

with wider disparities: larger MSAs (mean difference in absolute disparity per 10% increase 

in population=0.032; CI: 0.015, 0.05), greater proportion college graduates (B per 1 SD 

increase=0.28; CI: 0.06; 0.49), and Non-Hispanic Black population (B=0.28, CI: 0.08, 0.48), 

and higher levels of Hispanic/White (B=0.22, CI:0.03, 0.42) and Non-Hispanic Black/White 

(B=0.35, CI: 0.15, 0.55) segregation. Disparities were narrower in the West than in the 

Midwest (Midwest: 1.02, CI: 0.42, 1.6), but similar to other regions. MSA-level disparities 

did not show an association with MSA-level median household income (B=0.51; CI: −0.68, 

1.7), or proportion uninsured, in poverty, unemployed, housing burdened, foreign-born, or 

Hispanic. In Appendix eTable 2 we repeat the univariable analyses for life expectancy at age 

25 and 65. Associations were similar for age 25. For age 65, we found that a greater number 

of variables explained a larger proportion of the variability in disparities compared to life 

expectancy at birth or age 25. For example, higher median household income explained 
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6% of the variability in disparities, proportion of college graduates 9%, and proportion of 

foreign-born individuals explained 7%.

Discussion

Our study examining life expectancy disparities across and within MSAs has four key 

findings. First, we found heterogeneity in disparities in life expectancy across MSAs and 

regions. Metropolitan areas in the Midwest had the widest life expectancy disparities 

while those in the West had the narrowest. In the Midwest and West, there were 9.8 and 

8.7-year gaps in life expectancy, in the 90th versus 10th percentile census tracts. Second, 

we found a range of disparities between MSAs. While mean life expectancy monotonically 

increased with tract MHI across all regions, we observed greater variability across MSAs 

at lower income census tracts as compared to higher income ones. Third, MSA-level larger 

population size and higher proportion of college graduates were associated with wider 

disparities for life expectancy at birth, 25, and 65, while associations differed by age for 

other MSA-level factors. Fourth, patterns of life expectancy disparities at age 25 largely 

mirrored those at birth but differed for life expectancy at age 65 compared to life expectancy 

at birth: absolute disparities were narrower while relative disparities were wider, and there 

was more limited variation between regions.

Our finding of heterogeneous disparities across MSAs and regions is likely driven by 

a combination of the contextual features of places, the sociodemographic composition 

of residents of these areas, and the interaction between these contextual and 

sociodemographic characteristics(40). Populations in MSAs and regions differ by 

socioeconomic, demographic, and behavioral characteristics in ways that impact overall 

life expectancy and disparities in life expectancy, as suggested by other analysis(33), 

and our examination of various MSA-level factors. For example, we found wider life 

expectancy disparities in places with larger proportions of college graduates. Differences in 

contextual factors such as environmental exposures(41), deindustrialization(42), health care 

access(43), residential segregation(44), incarceration rates(42), differences in government 

expenditures(45), and social policies(19) are all associated with disparities in health 

and likely help explain MSA and regional differences in life expectancy. And finally, 

the interaction between sociodemographic and contextual characteristics of places likely 

help explain our findings(40). For example, economic decline and changing economic 

opportunities may create the context for both changing composition (declining middle 

class) and changing behaviors (greater substance dependence), which both may impact life 

expectancy(46).

We found clear patterns of wider disparities, for life expectancy at birth and at age 25, in 

MSAs in the South and Midwest compared to the Northeast and West, which may reflect 

regional- and state-level contextual differences in policies. MSAs represent both core areas 

and adjacent areas with substantial economic and social integration with the core, so are 

useful aggregations of areas within and across states. However, the political authority of 

metropolitan areas is limited, as they represent statistical aggregates of other units (counties 

and, if not consolidated, their respective cities). Therefore, there are few policies enacted 

directly at the MSA level (for example, minimum wage laws are enacted at the city or state 
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level, and most medical insurance policy, such as Medicaid expansion or 1115 waivers, is 

enacted at the state level). However, designated market areas, also known as media markets, 

generally coincide or overlap with MSAs, and may impact exposure to health(47), which 

can impact life expectancy disparities. Additionally, metropolitan planning organizations, 

which are required for urban areas with more than 50,000 residents, enact policies at 

the metropolitan level. However, to our knowledge, the implications for health equity of 

metropolitan planning organizations policies have not been researched(48). Impacts of MSA 

level policy exposures on life expectancy disparities and disparities in other health outcomes 

warrant further attention.

In absence of MSA specific policies, we discuss how differences between regions may 

help explain the variability in disparities observed in our study. The South and Midwest, 

where we found lower average life expectancy and wider disparities in MSAs, respectively, 

and particularly in lower income census tracts, have increasingly enacted conservative 

policies that limit the social safety-net, while states and local governments in the West 

and Northeast have enacted policies targeting advancing equity and reducing disparities. 

States that implemented more conservative policies were more likely to experience declining 

life expectancy(19), while states controlled by Republican state legislatures(49) and states 

that spent less on social services(45) experienced higher infant mortality rates (potentially 

the most important determinant of lower life expectancy). Democrats are more likely to 

vote to support public health policies(50), and more progressive state and local governments 

have enacted social policies that benefit life expectancy, such as expanding Medicaid(51), or 

increasing the minimum wage(52), while more conservative governments have deregulated 

industry(19), and enacted policies limiting union power(53). These policies may be more 

impactful for life expectancy at birth and age 25, contributing to wider variation in 

disparities by region, versus at age 65 where policies tend to be set at the federal level 

(e.g. Medicare, Social Security)

Our finding of wider disparities in the Midwest is also consistent with other findings on 

racial–ethnic disparities. For example, Black infant mortality rates are also highest in the 

Midwest (54), while several midwestern states have a disproportionate contribution to the 

national Black–white life expectancy gap, especially due to injury-related mortality (55). 

Infant mortality is a key contributor to life expectancy at birth while injury-related deaths 

are more common in young adults, likely contributing to our observed wide disparities in 

life expectancy at birth and age 25, but not at age 65, in the Midwest. Larger per capita 

state budgets for maternal and child health (MCH) are associated with lower Black infant 

mortality rates, and the Midwest spends the least per capita on MCH (52). Cities and MSAs 

in conservative states have attempted to enact progressive policies, but state governments 

have used government preemption to increasingly limit local government’s ability to enact 

social policies which benefit health, particularly among low-income populations, and likely 

help explain regional disparities in mortality. Further research should investigate the role of 

specific state, MSA, and city-level social policies, as well as interactions between policies 

at these levels, in explaining life expectancy disparities, for example policies related to 

structural racism(56), or housing policy(57).
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We found a consistent monotonic decrease in life expectancy with decreasing census 

tract level median household income. Lower census tract income may shape resident’s 

life expectancy via greater exposure to deleterious neighborhood conditions, including 

excess access to unhealthy foods and beverages(58), limited physical activity facilities 

or opportunities(59), greater exposure to air pollution(60), poor housing quality(61), and 

residential segregation(44). These disadvantageous neighborhood characteristics concentrate 

in low-income and racially segregated areas, creating a syndemic context, whereby multiple 

harmful exposures co-occur and enhance each other in neighborhoods and create multiple 

co-occurring health risks(62), ultimately impacting life-expectancy. Conversely the benefits 

of city living, such as proximate access to the most advanced health care(63) and low crime, 

may be only concentrated in high income(64) and majority white neighborhoods. Further, 

health related neighborhood selection may impact life expectancy by neighborhood median 

household income, where individuals with worse health may migrate (or be segregated) to 

lower-income neighborhoods(65), or individuals with better health may migrate to higher 

income neighborhoods(66), concentrating health by neighborhood income. Together, these 

features likely drive large disparities between low-and high-income areas within MSAs.

Our finding of greater variation between MSAs at low-income census tracts has been studied 

less frequently, though agrees with Chetty et al.(33), which showed wider variability by 

commuting zone in the life expectancy of individuals in lower-income households, but little 

variability in higher income households. Chetty et al found that life expectancy among 

low-income individuals was positively associated with proportion of immigrants (r = 0.72, P 
< .001), college graduates (r = 0.42, P < .001), and government expenditures (r = 0.57, P < 

.001). In this way, differences between MSAs at low-income levels may reflect differences 

in the composition of low-income census tracts by MSA. The wider variation at the 10th 

compared to the 90th decile of income, also may reflect the more limited possible variation 

at the upper limits of life expectancy, rather than contextual or compositional explanations. 

Variations in lifespan are usually driven by changes in earlier mortality(67). Alternatively, 

the differences may reflect differences in who is included in the lower income deciles, as 

there are differences in income distributions across MSAs. Another possible explanation is 

that variation in neighborhood features or neighborhood interventions may drive differences 

in life expectancy among low-income census tracts by MSA(68).

Life expectancy variability at birth and age 25 was wider in the Midwest in low-income 

neighborhoods, but shrank in higher-income areas, while in the South this variability 

persisted across income levels. The wide variability at low-income levels and lower average 

life expectancy in these two geographies, compared with the West and East coast, may be 

explained by policy differences as outlined above. The lack of variability at high income 

levels in the Midwest, but persistence of variability across income levels in the South, 

may be explained by compositional differences compared to the South; the South has a 

much larger Black population than the Midwest, and policies may have differential impacts 

by race and income, and we found wider disparities in MSAs with larger non-Hispanic 

Black populations. Racial disparities persist across socioeconomic status levels(69) and, 

for example, policies related to structural racism, including those that restrict the safety 

net(56), may adversely impact life expectancy among low-income white populations(70) 

but may impact Black Americans at all income levels. Future research should examine the 

Schnake-Mahl et al. Page 9

Epidemiology. Author manuscript; available in PMC 2023 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



differential mortality impacts of policies and laws that are explicitly or implicitly related to 

structural racism(56), by race and income.

Our findings regarding factors that are associated with disparities suggest that larger metro 

areas have larger life expectancy gaps. Larger cities have wider income inequality(64) 

(though income inequality does not fully explain life expectancy disparities(33)), likely 

because high-income jobs, earners, and the highest housing costs agglomerate in the largest 

cities(71), while also concentrating large proportions of low-income residents(72). Residents 

of large cities benefit from higher levels of innovation and productivity(71), higher mean 

earnings than smaller cities(64), greater availability of healthcare(73), and lower rates of 

noncommunicable disease(73). However, these benefits are distributed unequally, as the 

benefits of living in a city may be concentrated for high income residents(64) while the 

adverse impacts are concentrated for low-income residents and communities of color(74). 

We also found that MSAs with a higher proportion of non-Hispanic Black individuals 

and greater levels of racial–ethnic segregation have wider life expectancy disparities at 

birth, reinforcing these racialized patterns of inequity. Together these features of large 

MSAs predict longer life expectancy for high income and white residents(75), without 

commensurate life-expectancy benefits for low-income earners and communities of color, 

ultimately driving larger disparities in larger MSAs.

Strengths and Limitations

Our study has several strengths. To our knowledge, no previous studies have examined life 

expectancy disparities within and between MSAs across the United States. Our analysis 

reveals important variation in disparities that should spark further investigation into the 

causal factors producing variation in life expectancy between and within MSAs. Such 

analysis can help to identify effective interventions and policies to promote health and health 

equity. The disparities we examine occurred during a period in which racial disparities in life 

expectancy began increasing (2, 3), a reversal of decades of progress against disparities(4), 

and such disparities have been further exacerbated during the COVID-19 pandemic(76, 77), 

emphasizing the urgency of understanding and addressing these shifts in life expectancy 

disparities. Existing research points to differences in the composition of places as well as 

economic investment and implementation of social policies as important factors in reducing 

place-based disparities, but further research is needed to identify effective interventions and 

policies to promote health and health equity.

We also acknowledge some limitations. First, we leveraged a publicly available detailed 

census tract-level dataset to explore local-level variation in life expectancy between 2010–

2015. The methodology employed by the NCHS improves upon prior approaches to 

calculating life expectancy for small areas, namely challenges due to small population 

sizes and missing age-specific death counts. However, because of lack of census population 

counts during the 2010–2015 period, the methodology uses population estimates from 

census-tract level ACS data, which may introduce additional bias(30). Moreover, as with 

other model-based small area estimates(78), we lack the ability to estimate the impact 

of policies on census tract life expectancy. Second, measures of disparities can differ 

substantially in magnitude, direction, and rate of change, producing drastically different 
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insights about whether and how a disparity has changed over time(35, 36). However, 

we found consistent patterns of disparities across measures. Third, our measure of life 

expectancy was purely cross-sectional, aggregated across a five-year period, so we could 

not measure changes in disparities. Fourth, we conduct univariable analysis to describe 

differences in life expectancy disparities by MSA, but these associations should not 

be interpreted as causal. Future research could leverage longitudinal data to examine 

potential causal determinants of disparities by MSA. Fifth, our analysis uses only one 

geographic definition (core based statistical areas, specifically MSAs). There are numerous 

alternative definitions and measures of urban and metropolitan areas, including census 

designated places, commuting zones, combined statistical areas, or even just counties. These 

definitions have implications, as they may include or exclude suburbs and exurbs. Given 

geographic differences in contextual (e.g. access to care (28)) and compositional factors 

(e.g. racial–ethnic demographics and income levels(79)) between suburban and urban areas, 

life expectancy disparities likely differ by city definition. Future research should consider 

repeating this analysis using alternative geographic definitions. If disaggregated census 

tract level life-expectancy data becomes available, this research should also be repeated 

with separate analysis for men and women, given sex differences in mortality, and by race–

ethnicity, given large racial and ethnic mortality disparities by place(4). Additionally, the 

COVID-19 pandemic has aggravated patterns of already decreasing life expectancy, with 

larger decreases for racial and ethnic minorities(76), suggesting our analysis should be 

repeated once census tract life expectancy data is made available for 2020 and 2021.

Conclusion

In this study of census tract-level life expectancy estimates within and across metropolitan 

areas in the US in 2010–2015, we found wide variation in the magnitude of disparities in life 

expectancy, both total and income-related. Metropolitan areas in the South and Midwest had 

the largest disparities at birth and age 25, mostly driven by large differences between cities 

in life expectancy in low-income census tracts. Differences in local context and composition, 

and their reciprocal relationships, may be behind these disparities. Further political and 

economic investment in social policies at the local and regional level may help to reduce 

inequities in life expectancy.
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Figure 1: 
Absolute and Relative Life Expectancy Disparities in US MSAs

Footnote: Absolute Disparity: Difference between 90th and 10th population-weighted 

percentiles of life expectancy for each MSA; Relative Disparity: Ratio between the 90th 

vs 10th population-weighted percentiles of life expectancy for each MSA. Marker size is 

proportional to MSA population size.
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Figure 2: 
Mean, Standard Deviation, and Coefficient of Variation (CV) for life expectancy by tract 

median household income decile for each US MSA by region

Footnote: Median household income standardized within MSA.
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Table:

Univariable analysis of MSA characteristics and differences in the size of the absolute disparity in life 

expectancy at birth

Predictor Standard Deviation Change in Mean Total Life Expectancy Disparity (95% 
CI)

N=377
R-Squared

Population Size
a NA

0.32 (0.15;0.5) 4.4%

Median Household Income
a NA

0.51 (−0.68;1.7) 0.3%

Percent housing burdened 5.3% −0.06 (−0.26;0.14) 0.2%

Percent college graduate 8.1% 0.28 (0.06;0.49) 2.9%

Percent uninsured 5.1% −0.13 (−0.33;0.07) 0.7%

Percent poverty 4.1% 0.01 (−0.2;0.22) 0.1%

Percent unemployed 2.3% −0.14 (−0.36;0.08) 0.9%

Percent foreign-born 6.6% 0.03 (−0.16;0.22) 0.1%

Percent Hispanic 16.% −0.09 (−0.29;0.1) 0.4%

Percent non-Hispanic Black 11% 0.28 (0.08;0.48) 2.9%

Dissimilarity: Hispanic and NH-White 0.09 0.22 (0.03;0.42) 1.9%

Dissimilarity: NH-Black and NH White 0.10 0.35 (0.15;0.55) 4.5%

Region -

5.1%

 West 0 (Ref)

 Midwest NA 1.0 (0.42;1.6)

 South NA 0.33 (−0.18;0.85)

 Northeast NA 0.24 (−0.43;0.92)

Footnote: N=377. Disparity calculated as absolute disparity: difference between 90th and 10th population-weighted percentiles of life expectancy 
for each city. Each variable was entered in a separate model.

a
Log of population and median household income.

Coefficient interpretation: a 10% larger population is associated with a 0.32*log(1.1)=0.032 years wider absolute disparity between tracts at the 

90th and 10th percentile of life expectancy. West is reference group for region.

MSA=Metropolitan Statistical Area.
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