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IMPORTANCE Although there are increasing differences in health policy and population health
across US states over the past decade, little is known about how US states compare with
other countries on avoidable mortality.

OBJECTIVE To compare trends in avoidable mortality across US states and countries in the
European Union (EU) and the Organisation for Economic Co-operation and Development
(OECD).

DESIGN, SETTING, AND PARTICIPANTS Retrospective, population-based, repeated
cross-sectional study comparing changes in avoidable mortality among decedents aged 0
to 74 years in 50 US states (and Washington, DC) and 40 high-income countries between
2009 and 2021. Data analysis was conducted from May to July 2024.

MAIN OUTCOMES AND MEASURES Avoidable mortality comprising both preventable deaths
related to prevention and public health and treatable deaths related to timely and effective
health care treatment.

RESULTS Between 2009 and 2019, total avoidable mortality increased in all US states
(median [IQR], 29.0 [20.1 to 44.2] deaths per 100 000 people), while it decreased in most
comparator countries (−14.4 [−28.4 to −8.0]). During this period, variation in avoidable
mortality widened across US states (2009: median [IQR], 251.1 [228.4 to 280.4]; 2019: 282.8
[249.1 to 329.5]), but narrowed in comparator countries (2009: 201.5 [166.2 to 320.8]; 2019:
187.1 [152.0 to 298.2]). During the COVID-19 pandemic (2019-2021), avoidable mortality
increased for all US states (median [IQR], 101.5 [64.7 to 143.1]) and comparator countries
(25.8 [9.1 to 117.7]). The states and countries that experienced the greatest increase
in avoidable deaths during the COVID-19 period were those with the highest baseline
avoidable mortality (Pearson ρ = 0.86; P < .001). Health spending and avoidable mortality
have a consistent, negative, and significant association among comparator countries (2019:
Pearson ρ = −0.7; P < .001) but no statistically significant association within US states (2019:
Pearson ρ = −0.12; P = .41).

CONCLUSIONS AND RELEVANCE This cross-sectional study found that the stark contrast in
avoidable mortality trends between all US states compared with EU and OECD countries
suggests that broad, systemic factors play a role in worsening US population health. While
other countries appear to make gains in health with increases in health care spending, such
an association does not exist across US states, raising questions regarding US health spending
efficiency.
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D espite spending more than any country in the world on
health care, life expectancy in the US is comparably
worsethanthatofmostotherhigh-incomecountriesand

declining both in absolute value and relative rank.1-3 However,
life expectancy across US states varies just as markedly as it does
across high-income countries, from 81.8 years in Hawai‘i to 74.7
years in Mississippi in 2019—a divergence that has been increas-
ing over time.4,5 US states vary considerably on policy decisions
related to the spending, regulation, and provision of health care;
reproductive health; tax policy; social welfare programs; and in
relation to crime, poverty, income, and other social determinants
of health.6-11 These differences have increased in the past decade,
as major legislation related to social welfare and health care
coverage—such as Medicaid expansion or, more recently, abor-
tion rights—are determined at the state level.

As a result, health provision across US states is highly vari-
able, reflecting both differences in public health policies5 and
the constellation of payers that affect health care affordabil-
ity, access, quality, and health outcomes. Several other high-
income countries take different approaches to securing health
outcomes through the way they organize health systems as well
as through their investments in mitigating social determi-
nants of health.8 For these reasons, aggregated national data
at the US level may obscure different trends across subgroups
of states as well as potential successes and failures of health
and social policy within the US. A better understanding of mor-
tality differences across US states compared with other coun-
tries would be helpful to determine whether poorer popula-
tion health is a broader systemic problem across all states or a
product of worsening poor performance among conditions
where state-level policy can delay and even prevent death.

One way to better capture the contribution of state-level
policy and its influence on mortality is by examining avoidable
mortality.Avoidablemortalityisapopulationhealthmeasurethat
tallies the number of deaths each year in the population younger
than 75 years that could have been prevented or avoided through
timely and effective health care and prevention.12 This metric is
commonly used by the Organisation for Economic Co-operation
and Development (OECD),13 the European Union (EU),14 and sev-
eral nations15,16 to evaluate the performance of health systems.
Avoidable mortality can further be divided into preventable and
treatable mortality. Preventable mortality is defined as deaths
that may be avoided with effective prevention practices, includ-
ing through public health and health promotion practices. Ex-
amples include vaccine-preventable deaths and road traffic col-
lisions. Treatable mortality is defined as deaths that may be
avoidedwithtimelyandeffectivemedicalcare.Examplesinclude
deaths from appendicitis or sepsis.17 Some deaths are considered
both preventable and treatable (eg, deaths from cervical cancer,
ischemic heart disease, and tuberculosis). In these cases, the
death is split so that a proportion is allocated to both categories.
Some comparative studies have examined avoidable mortality
across high-income countries, including the US18-20; however,
these predate the years of declining US life expectancy beginning
in2014.Othercross-sectionalstudieshaveshownvariationacross
US states, particularly during the COVID-19 pandemic, but not
in relation to other countries.4 To the study investigators’ knowl-
edge, there is limited evidence examining how US states compare

with other high-income countries on avoidable mortality over
the past decade.

Therefore, using data from the US Centers for Disease Con-
trol and Prevention (CDC) and the World Health Organization
(WHO), this study compared avoidable mortality across the 50
US states and Washington, DC, with 40 countries that are part
of the EU and/or members of the OECD. More specifically, the
study sought to answer the following key questions. First, how
did avoidable mortality across US states and other countries
change before and during the COVID-19 pandemic, between
2009 and 2019, and 2019 and 2021? Second, to what extent
were these changes driven by changes in preventable and/or
treatable deaths? Third, given the substantial variation in health
care expenditures across US states and EU and OECD coun-
tries over time, are there differences in the association be-
tween health care expenditures and avoidable mortality in US
states compared with other countries?

Methods
Reporting Requirements
We follow the EQUATOR reporting guidelines. This study was
approved by the Brown University institutional review board
and determined exempt from review and informed consent,
as our analysis was of secondary data.

Country Selection
We compared the 50 US states and Washington, DC, with all
40 countries that are member states of the EU and the OECD
as of 2019 (eTable 1 in Supplement 1). Just as US states are di-
verse in their policy environment, economic landscape, and
population spread, we chose to include all member states of
the EU and OECD to represent diversity across country na-
tional income, geography, landmass, and population density,
and represent countries that have different levels of national
income, health system design, and health expenditures.

Data
Mortality data for countries between 2009 and 2021 were ob-
tained from the WHO Mortality Database.21 WHO mortality data
categorize death counts according to the International Statis-
tical Classification of Diseases and Related Health Problems, 10th

Key Points
Question How did avoidable mortality vary across US states compared
with 40 high-income countries between 2009 and 2021?

Findings In this retrospective study, between 2009 and 2021, avoid-
able mortality increased in all US states, primarily due to increases in
preventable deaths, while it decreased in comparable high-income
countries. Health spending was significantly negatively associated with
avoidable mortality for other high-income countries but not across US
states.

Meaning Avoidable mortality has worsened across all US states,
while other high-income countries show improvement; results
suggest poorer mortality is driven by broad factors across the
entirety of the US.
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Revision (ICD-10) chapters by country, year, age group, and sex.
We aggregated the number of deaths in each country-year by
sex and 5-year age groups, to encompass both sexes and the 0
to 74 years age group after age and sex standardization (not
including age 75 years per the OECD/Eurostat avoidable mor-
tality definition).17

Mortality data for US states between 2009 and 2021 were
obtained from the CDC National Vital Statistics System (NVSS)
Multiple Cause of Death restricted-use micro-data files.22 This
dataset contains individual decedent records, including year of
death; primary ICD-10 cause of death; and the decedent’s age,
sex, and residence. We limited the data to decedents younger
than 75 years, also aggregating by 5-year age groups and sex prior
to age- and sex-standardization of the mortality rates.

We used population data to calculate mortality rates within
countries and US states. Country midyear population esti-
mates by single year of age and sex are from the US Census
Bureau International Database Time Series (1960-2023)23 and
from the CDC WONDER Bridged-Race Population Estimates
(1990-2020) and Single-Race Population Estimates (2020-
2022) for US states.24,25

Health expenditures per capita estimates for 2009, 2019,
and 2020 represent total all-payer (Medicare, Medicaid, and
private) personal health care expenditures per capita by state
of residence for US states, compiled by the US Census Bureau
and Centers for Medicare & Medicaid Services Office of the
Actuary,26 and total national health expenditures per capita
from the WHO Global Health Expenditure Database for com-
parator countries.27 This WHO database also supplied ex-
change rates to convert from local currency and Consumer Price
Index values to US dollars (USD), with 2021 as the base year
(100 = 2021) used to adjust health expenditures for inflation.27

Analysis
We calculated avoidable mortality rates based on the OECD/
Eurostat 2022 list of preventable and treatable causes of death.
This list was produced by the OECD and Eurostat with an
expert group and builds on earlier work completed by
researchers.17 We calculated age- and sex-standardized rates
using the US total population as the reference distribution. For
both US states and countries, mortality rate estimates were cal-
culated for decedents aged 0 to 74 years in each year by state
or country of residence for both sexes. We aggregated death
counts for the cohorts in each state or country and year by the
broad categories of preventable, treatable, and avoidable
deaths. We categorized ICD-10 codes as preventable and treat-
able according to the OECD/Eurostat 2022 list, with some
ICD-10 codes counted at 50% as both preventable and treat-
able (eTable 2 in Supplement 1).17 Avoidable deaths are the sum
of preventable and treatable deaths (eTable 2 in Supple-
ment 1). We evaluated preventable, treatable, and avoidable
mortality rates for US states and countries in each year by sex
and 5-year age group by dividing these aggregated death counts
by midyear population estimates and converting to a rate per
100 000 people (hereafter, per 100 000). We multiplied these
crude rates by their respective proportions relative to the US
total population distribution in each year, then summed these
products to achieve age- and sex-standardized mortality rates.

Within the categories of preventable, treatable, and avoid-
able mortality, we also aggregated death counts by ICD-10 chap-
ter (eTable 2 in Supplement 1).

We plotted avoidable mortality in 2019 and health care
expenditures per capita (in 2021 USD) in the same year. We
computed a Pearson correlation coefficient between these vari-
ables separately for countries (excluding the US) and for US
states to examine the association between health spending and
health outcomes. We also plotted these associations for 2009
and 2020. P values were 2-sided with α = .05 as the signifi-
cance threshold.

Analyses were conducted with R and RStudio version 4.3.2
(R Foundation) between May and July 2024.

Results
Trends in Avoidable Mortality in US States
and EU and OECD Countries, 2009-2019
Between 2009 and 2019, avoidable mortality increased in all
US states and Washington, DC (median [IQR], 29.0 [20.1 to 44.2]
avoidable deaths per 100 000) (Figure 1) (see eFigure 1 in
Supplement 1 for complete time series and eFigure 2 in
Supplement 1 excluding COVID-19). On average, mean (SD)
avoidable mortality increased by 32.5 (18.0) avoidable deaths
per 100 000 across the US, although this varied considerably
by state, ranging from 4.9 in New York State to 99.6 in West
Virginia (Figure 2). In contrast, median (IQR) avoidable mor-
tality decreased in most comparator countries (−14.4 [−28.4
to −8.0]), except for Mexico, Turkey, Bulgaria, Canada, Aus-
tralia, and the UK. EU countries experienced a mean (SD) de-
crease of 23.9 (29.5) avoidable deaths per 100 000, and OECD
countries an average decrease of 19.1 (29.5). Only the 22 states
with the greatest increases between 2009 and 2019 in-
creased significantly (eTable 3 in Supplement 1). Declines were
significant (eTable 3 in Supplement 1) and most pronounced
relative to the start of the period (eTable 4 in Supplement 1)
among the Eastern European EU countries (Lithuania, Lat-
via, Estonia, Hungary), the Republic of Korea, and Ireland. Dur-
ing this period, variation in avoidable mortality widened across
US states (2009: median [IQR], 251.1 [228.4 to 280.4]; 2019:
282.8 [249.1 to 329.5]) but narrowed in comparator countries
(2009: 201.5 [166.2 to 320.8]; 2019: 187.1 [152.0 to 298.2]).

We disaggregated avoidable mortality changes across US
states and countries by changes in preventable (eFigure 3 in
Supplement 1) and treatable mortality (eFigure 4 in Supple-
ment 1). In the US, most of the increase in the 2009 to 2019
period was in preventable mortality (preventable change 2009-
2019: median [IQR], 24.3 [15.5 to 32.1] preventable deaths per
100 000; treatable change 2009-2019: 7.5 [3.4 to 10.2] treat-
able deaths per 100 000). Avoidable mortality in US states be-
tween 2009 and 2019 was mostly due to increased avoidable
deaths from external causes (eg, traffic collisions, homicides,
suicides, and drug- and alcohol-related deaths; median [IQR],
15.0 [9.4 to 20.3] deaths per 100 000) (eFigure 5 in Supple-
ment 1), which were mainly preventable (eFigure 6 in Supple-
ment 1). Drug-related deaths were also the main driver of
increased avoidable deaths from external causes in the US from
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2009 to 2019, contributing 71.1% of the increase (eFigure 7 in
Supplement 1). To a lesser extent, avoidable deaths due to cir-
culatory and respiratory diseases and cancer increased in most
states. Notably, most states experienced an increase in treat-
able mortality related to neoplasms (median [IQR], 0.4 [−0.3
to 1.2]), with few exceptions (eFigure 8 in Supplement 1). How-
ever, in most instances, this increase was offset by gains made
in preventable mortality for neoplasms (median [IQR], −4.4
[−5.9 to −1.6]), so improvements in avoidable mortality due to
neoplasms seemed to be mostly from cancers disposed to pre-
vention (eFigure 6 in Supplement 1).

Conversely, most comparator countries made gains in
avoidable mortality, predominantly driven by improvements
in preventable mortality (median [IQR], −10.6 [−18.0 to −3.3])
and to a lesser extent in treatable mortality (−3.8 [−11.0 to −1.9]).
Avoidable deaths from external causes declined in nearly ev-
ery country except Canada, Turkey, the UK, Mexico, the Neth-
erlands, Australia, and Iceland (median [IQR], −6.1 [−10.5 to
−1.8] avoidable deaths per 100 000) (eFigure 5 in Supple-
ment 1). Avoidable deaths due to circulatory and respiratory
diseases and cancer also declined. Several countries experi-
enced small increases in preventable mortality from respira-
tory illnesses (median [IQR], 1.2 [0.8 to 2.3] preventable deaths
per 100 000) (eFigure 6 in Supplement 1).

Change in Avoidable Mortality in US States
and EU and OECD Countries, 2019-2021
Between 2019 and 2021, avoidable mortality increased for all
US states and nearly all comparator countries (Figure 3), ex-
cept for Denmark and Australia. This was driven predomi-
nately by COVID-19 deaths, which the OECD/Eurostat list clas-
sified as preventable (Figure 3). The rate of avoidable deaths
from circulatory system diseases and external causes increased

for most states and countries, and treatable mortality gains
were offset by preventable mortality increases, which in-
cluded COVID-19 deaths, for most geographies (eFigure 9 in
Supplement 1). Between 2019 and 2021, comparator coun-
tries still fared much better than most US states. Avoidable mor-
tality increased significantly for almost all US states from 2019
to 2021, with only some northeastern states (Vermont, New
Hampshire, Rhode Island, and Massachusetts) and Hawai‘i as
exceptions. Conversely, only some Eastern European coun-
tries and Chile experienced a significant increase in avoid-
able mortality over the same period (eTable 4 in Supple-
ment 1). The magnitude of increase in avoidable deaths across
states and countries between 2019 and 2021 was strongly as-
sociated with baseline avoidable mortality (Pearson ρ = 0.86;
P < .001) (eFigure 10 in Supplement 1).

Association Between Avoidable Mortality and Health
Spending, US States vs EU and OECD Countries,
2009, 2019, and 2020
We examined the association between avoidable mortality and
health spending per capita (eTable 5 in Supplement 1) cross-
sectionally in EU and OECD countries as well as US states. We
found a clear negative association between health expendi-
tures and avoidable mortality across the comparator coun-
tries in 2009 (Pearson ρ = −0.64; P < .001) (eFigure 11 in Supple-
ment 1), in 2019 (Pearson ρ = −0.7; P < .001) (Figure 4), and in
2020 (Pearson ρ = −0.68; P < .001) (eFigure 12 in Supple-
ment 1). However, across US states, there was no significant
association between health expenditures and avoidable mor-
tality in 2009 (Pearson ρ = −0.17; P = .24) (eFigure 11 in Supple-
ment 1), in 2019 (Pearson ρ = −0.12; P = .41) (Figure 4), or in
2020 (Pearson ρ = −0.09; P = .52) (eFigure 12 in Supple-
ment 1).

Figure 1. Age- and Sex-Standardized Avoidable Mortality Across US States and European Union (EU) and Organisation for Economic Co-operation
and Development (OECD) Countries
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Greece, New Zealand, and Norway were excluded due to incomplete data.
Belgium, France, Germany, Ireland, Italy, Malta, Portugal, Romania, Slovenia,
Turkey, and the UK did not have data points for 2021. For a plot of the complete
time series, refer to eFigure 1 in Supplement 1. For a version of these plots
excluding tabulations for COVID-19 in 2021, refer to eFigure 2 in Supplement 1.
The boxes represent the interquartile ranges and the horizontal lines within the

boxes, the medians of the distributions. Labeled data points include the
maximum and minimum values in each year. Countries are labeled according to
International Organization for Standardization 3166 alpha-2 country codes.
States are labeled with their 2-letter abbreviations. For all country and state
values, see eTable 3 in Supplement 1.
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Discussion

Despite spending more on health care than every other high-
income country, the US had comparably higher avoidable mor-
tality, which includes deaths that can be avoided through
timely prevention and access to high-quality health care. This
study, which disaggregated US mortality rates across indi-
vidual states and 40 EU and OECD countries, observed 5 key
findings.

First, between 2009 and 2019, avoidable mortality in-
creased in all US states, while decreasing in most comparator
countries. The increase in US states was observed in both pre-
ventable and treatable mortality, with external causes of death
and circulatory system diseases contributing the most. The
stark contrast in prepandemic trends in US states vs compara-
tor countries suggests that there are concerning broad and
systemic issues at play.

Second, from 2009 to 2019, the study observed variation
in avoidable mortality widening across US states and narrow-
ing in comparator countries. Among comparator countries,
those in Eastern Europe improved significantly, albeit having
the highest rates of avoidable mortality at baseline in 2009.
While the study was unable to determine what accounted for
these differences, there were many changes in the policy land-
scape across these regions that warrant further investigation,

such as accession of countries to the EU, which may have led
to more policy convergence, particularly around social and eco-
nomic policies. Conversely, in the US, the growing heteroge-
neity of state-level policy decisions across this period could
have differentially impacted avoidable mortality across states
(eg, adoption of Medicaid expansion across states and grow-
ing divergence in other areas, such as abortion rights, firearm
legislation, and public welfare benefits).5,28

Third, with the onset of the COVID-19 pandemic, all coun-
tries experienced an increase in avoidable mortality between
2019 and 2021, reversing the downward trend observed in the
prior decade. However, US states still fared worse than most
of the observed countries. In US states, avoidable mortality con-
tinued its upward trend, albeit at a higher relative increase from
the trend in the prior decade, and only some northeastern
states and Hawai‘i had insignificant increases. During this time,
avoidable mortality significantly increased for only some East-
ern European countries and Chile. The greatest increases in
avoidable mortality were also observed in countries and states
with higher baseline avoidable mortality, which could indi-
cate that the prior performance of a state or country on popu-
lation health is associated with its capacity to respond to health
care shocks or emergencies. Increases in avoidable mortality,
while mostly related to COVID-19 deaths, also occurred in
deaths from other causes. This could represent some combi-
nation of factors, including (1) a continuation or exacerbation
of a secular trend in avoidable deaths preceding the pan-
demic (eg, in overdose deaths, which increased between
2020-2021), (2) an increase in non–COVID-19 deaths related
to disruptions in health service delivery, or (3) an increase in
COVID-19 deaths miscoded as other deaths. More work should
investigate the extent to which differences in underlying
demographics, especially socioeconomic status and the adop-
tion of social and health policies across states and countries,
influenced the observed population health outcomes during
this period.9,29

Fourth, avoidable mortality in the US appears to have been
disproportionately driven by preventable mortality, which is
influenced by socioeconomic factors and public health policy.
This underscores the necessity for a multisectoral approach to
improve US population health. For example, policies promot-
ing access to healthy foods, limiting exposure to harmful prod-
ucts, and combating obesity can significantly reduce the risk
and incidence of chronic diseases.30-36 Legislative measures
addressing gun violence can lower injury-related deaths.7,37

Regulations on motor vehicle safety can prevent collisions and
deaths.38-40 These broader determinants of health require co-
ordinated efforts across various sectors and highlight that im-
provements in preventable mortality can extend far beyond
the realm of clinical care.

Fifth, the study observed a consistent, negative, and sig-
nificant association between health spending and avoidable
mortality for comparator countries, but no statistically signifi-
cant association within US states. While the analysis cannot
say anything about the direction of the association, several
other studies have shown that higher health spending in the
US is likely the product of higher prices, which might explain
why the study did not observe greater expenditures to be

Figure 4. Health Expenditures per Capita and Age- and Sex-Standardized
Avoidable Mortality Across US States and European Union (EU)
and Organisation for Economic Co-operation and Development (OECD)
Countries, 2019
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Greece, New Zealand, and Norway were excluded due to incomplete mortality
data for 2019. Health expenditures per capita estimates for US states are total
all-payer personal health care expenditures per capita by state of residence,
compiled by the Centers for Medicare & Medicaid Services and the US Census
Bureau.26 Health expenditure estimates for OECD and EU countries are from
the World Health Organization Global Health Expenditure Database, and all
health expenditure per capita estimates were adjusted for inflation using the
Consumer Price Index (100 = 2021) from the same source.27 For the US states,
Pearson ρ = −0.12 (P = .41). For the countries, Pearson ρ = −0.7 (P < .001).
Countries are labeled according to International Organization for
Standardization 3166 alpha-2 country codes. States are labeled with their
2-letter abbreviations.
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associated with lower avoidable mortality rates.41-43 How-
ever, this could also indicate that the US spends more be-
cause its population is sicker. While the study cannot deter-
mine the underlying mechanisms, the lack of a significant
association between health spending and health care out-
comes in the US raises questions about the US health care sys-
tem’s overall efficiency.

This study adds to a growing literature examining the com-
parative position of US mortality with regard to other coun-
tries by broadening the outcomes compared to focus on con-
ditions amenable to health treatment and prevention.1,44-46 The
study also extended the comparison to include US states, rather
than the US as a whole, better capturing the heterogeneity of
outcomes within the country and building on reports that have
examined this cross-sectionally.4,47 Finally, this article
explores trends in the pre–COVID-19 and COVID-19 periods,
illustrating the variability that exists across these periods. Study
findings highlight the influence state-level policies may have
on population health within the US.

Limitations
This study has limitations. First, only descriptive compara-
tive findings were presented and causal inferences could not
be made. Second, while avoidable mortality better captures
variability in health system performance than life expec-
tancy, it is also influenced by factors outside the health sys-
tem, such as social determinants of health and demograph-
ics. Therefore, the observed variability across states and
countries cannot be solely attributed to differences in health
system performance. Third, the avoidable mortality list makes
assumptions about the preventability and treatability of sev-
eral conditions, such as COVID-19 deaths being entirely pre-
ventable and deaths of individuals older than 75 years not being

avoidable. While this list is commonly applied across com-
parator countries, these crude assumptions may not reflect
gains (or losses) in life expectancy for certain countries.17,18,48,49

Fourth, the study relied on death statistics obtained from the
WHO Mortality Database and the CDC NVSS, which, although
validated, are subject to errors that could potentially skew
estimates of avoidable deaths and trends, such as incomplete
coding of all deaths in the country. However, for the data in-
cluded in this study, only Bulgaria (86.5%), Turkey (89.5%),
and Cyprus (98.0%) are less than complete.21 In addition, sev-
eral countries were missing data from the final year of the study,
limiting the size of the comparison group post-2019. Fifth, US
state per capita health expenditures may be underestimated,
as they exclude some national spending categories, such as
administrative costs of private health insurance, government
public health activities, and investment in research, struc-
tures, and equipment.26,50

Conclusions
The findings from this study provide important insights to
better understand worsening life expectancy in the US over
time. Despite variation in avoidable deaths across US states,
the study reveals an increase in avoidable deaths—including
both treatable and preventable deaths—and across most
causes of illness throughout the US before and during the
COVID-19 pandemic. This is in stark contrast to improving
trends in EU and OECD countries. Moving forward, US poli-
cymakers should more closely examine population health
across states in international comparative studies with the
US, particularly as health policy and responses to health
shocks vary across states.

ARTICLE INFORMATION

Accepted for Publication: January 24, 2025.

Published Online: March 24, 2025.
doi:10.1001/jamainternmed.2025.0155

Author Contributions: Dr Papanicolas and Mx
Niksch had full access to all of the data in the study
and take responsibility for the integrity of the data
and the accuracy of the data analysis.
Concept and design: Papanicolas, Figueroa.
Acquisition, analysis, or interpretation of data:
Niksch, Figueroa.
Drafting of the manuscript: Papanicolas, Niksch.
Critical review of the manuscript for important
intellectual content: Figueroa.
Statistical analysis: Niksch.
Administrative, technical, or material support:
Papanicolas, Niksch.
Supervision: Papanicolas, Figueroa.

Conflict of Interest Disclosures: Dr Papanicolas
reported receiving grants from the Commonwealth
Fund, The Health Foundation, and National
Institutes of Health (NIH); and personal fees from
World Health Organization, World Bank, and
National Academies of Sciences, Engineering, and
Medicine outside the submitted work. Dr Figueroa
reported receiving grants from the Commonwealth
Fund, NIH, Episcopal Health Foundation, US
Department of Veterans Affairs, Arnold Ventures

Foundation, and Robert Wood Johnson
Foundation; and personal fees from Project HOPE
for serving in a health affairs associate editor role
outside the submitted work. No other disclosures
were reported.

Data Sharing Statement: See Supplement 2.

REFERENCES

1. Woolf SH. Falling behind: the growing gap in life
expectancy between the United States and other
countries, 1933-2021. Am J Public Health. 2023;113
(9):970-980. doi:10.2105/AJPH.2023.307310

2. Woolf SH, Aron L, eds. U.S. Health in
International Perspective: Shorter Lives, Poorer Health.
The National Academies Press; 2013.

3. Woolf SH. Increasing mortality rates in the US,
but not from COVID-19. JAMA. 2024;332(12):959-
960. doi:10.1001/jama.2024.13626

4. The Commonwealth Fund. 2023 scorecard on
state health system performance: Americans’
health declines and access to reproductive care
shrinks, but states have options. June 22, 2023.
Accessed February 7, 2025. https://www.
commonwealthfund.org/publications/scorecard/
2023/jun/2023-scorecard-state-health-system-
performance

5. Montez JK, Grumbach JM. US state policy
contexts and population health. Milbank Q. 2023;
101(S1)(suppl 1):196-223. doi:10.1111/1468-0009.12617

6. Montez JK, Beckfield J, Cooney JK, et al. US
state policies, politics, and life expectancy. Milbank
Q. 2020;98(3):668-699. doi:10.1111/1468-0009.
12469

7. Gunn JF III, Boxer P, Andrews T, et al. The impact
of firearm legislation on firearm deaths, 1991-2017.
J Public Health (Oxf). 2022;44(3):614-624. doi:10.
1093/pubmed/fdab047

8. Bradley EH, Canavan M, Rogan E, et al. Variation
in health outcomes: the role of spending on social
services, public health, and health care, 2000-09.
Health Aff (Millwood). 2016;35(5):760-768.
doi:10.1377/hlthaff.2015.0814

9. Bilinski A, Thompson K, Emanuel E. COVID-19
and excess all-cause mortality in the US and 20
comparison countries, June 2021-March 2022. JAMA.
2023;329(1):92-94. doi:10.1001/jama.2022.21795

10. Mokdad AH, Ballestros K, Echko M, et al; US
Burden of Disease Collaborators. The state of US
health, 1990-2016: burden of diseases, injuries, and
risk factors among US states. JAMA. 2018;319(14):
1444-1472. doi:10.1001/jama.2018.0158

11. Courtin E, Kim S, Song S, Yu W, Muennig P. Can
social policies improve health? a systematic review

Avoidable Mortality Across US States and High-Income Countries Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine May 2025 Volume 185, Number 5 589

© 2025 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by University of Montreal, Maria Victoria Zunzunegui on 05/06/2025

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.0155?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2025.0155?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://dx.doi.org/10.2105/AJPH.2023.307310
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.13626?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://www.commonwealthfund.org/publications/scorecard/2023/jun/2023-scorecard-state-health-system-performance
https://www.commonwealthfund.org/publications/scorecard/2023/jun/2023-scorecard-state-health-system-performance
https://www.commonwealthfund.org/publications/scorecard/2023/jun/2023-scorecard-state-health-system-performance
https://www.commonwealthfund.org/publications/scorecard/2023/jun/2023-scorecard-state-health-system-performance
https://dx.doi.org/10.1111/1468-0009.12617
https://dx.doi.org/10.1111/1468-0009.12469
https://dx.doi.org/10.1111/1468-0009.12469
https://dx.doi.org/10.1093/pubmed/fdab047
https://dx.doi.org/10.1093/pubmed/fdab047
https://dx.doi.org/10.1377/hlthaff.2015.0814
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2022.21795?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2018.0158?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155


and meta-analysis of 38 randomized trials. Milbank
Q. 2020;98(2):297-371. doi:10.1111/1468-0009.12451

12. Kamarudeen S. Amenable mortality as an
indicator of healthcare quality—a literature review.
Health Stat Q. 2010;(47):66-80. doi:10.1057/
hsq.2010.16

13. OECD. Health at a glance 2023. November 7,
2023. Accessed February 13, 2025. https://www.
oecd.org/en/publications/2023/11/health-at-a-
glance-2023_e04f8239.html

14. Eurostat. Preventable and treatable mortality
statistics. March 2024. Accessed December 13,
2024. https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Preventable_and_
treatable_mortality_statistics

15. Office for National Statistics. Avoidable
mortality in England and Wales: 2021 and 2022.
June 18, 2024. Accessed December 13, 2024.
https://www.ons.gov.uk/
peoplepopulationandcommunity/
healthandsocialcare/causesofdeath/bulletins/
avoidablemortalityinenglandandwales/
2021and2022

16. CIHI. Avoidable deaths. Updated November
2023. Accessed December 13, 2024. https://www.
cihi.ca/en/indicators/avoidable-deaths

17. OECD/Eurostat. Avoidable mortality:
OECD/Eurostat lists of preventable and treatable
causes of death (January 2022 version). January
2022. Accessed February 7, 2025. https://www.
oecd.org/health/health-systems/Avoidable-
mortality-2019-Joint-OECD-Eurostat-List-
preventable-treatable-causes-of-death.pdf

18. Nolte E, McKee M. Variations in amenable
mortality—trends in 16 high-income nations. Health
Policy. 2011;103(1):47-52. doi:10.1016/j.healthpol.
2011.08.002

19. Nolte E, McKee CM. In amenable
mortality—deaths avoidable through health
care—progress in the US lags that of three European
countries. Health Aff. 2012;31(9):2114-2122.
doi:10.1377/hlthaff.2011.0851

20. Mackenbach JP, Hoffmann R, Khoshaba B,
et al. Using ‘amenable mortality’ as indicator of
healthcare effectiveness in international
comparisons: results of a validation study.
J Epidemiol Community Health. 2013;67(2):139-146.
doi:10.1136/jech-2012-201471

21. World Health Organization. WHO Mortality
Database. Updated February 21, 2024. Accessed
June 17, 2024. https://www.who.int/data/data-
collection-tools/who-mortality-database

22. National Center for Health Statistics.
Restricted-use vital statistics data. Reviewed March
25, 2022. Accessed June 18, 2024. https://www.
cdc.gov/nchs/nvss/nvss-restricted-data.htm

23. US Census Bureau. International database
(time series: various year - 2100). November 26,
2024. Accessed February 7, 2025. https://www.
census.gov/data/developers/data-sets/
international-database.html

24. US Department of Health and Human Services,
Centers for Disease Control and Prevention,
National Center for Health Statistics. Bridged-race
resident population estimates: United States state
and county for the years 1990-2020. Reviewed
February 5, 2025. Accessed June 18, 2024. https://
wonder.cdc.gov/wonder/help/bridged-race.html

25. US Census Bureau. Single-race resident
population estimates: United States state and
county for the years 2010-2022. Reviewed
February 5, 2025. Accessed June 18, 2024. https://
wonder.cdc.gov/wonder/help/single-race.html#

26. Centers for Medicare & Medicaid Services.
Health expenditures by state of residence,
1991-2020. Updated September 20, 2024.
Accessed June 27, 2024. https://www.cms.gov/
data-research/statistics-trends-and-reports/
national-health-expenditure-data/state-residence

27. World Health Organization. Global Health
Expenditure database. Accessed June 27, 2024.
https://apps.who.int/nha/database/ViewData/
Indicators/en

28. Grumbach JM. From backwaters to major
policymakers: policy polarization in the States,
1970-2014. Perspect Polit. 2018;16(2):416-435.
doi:10.1017/S153759271700425X

29. Bilinski A, Emanuel EJ. COVID-19 and excess
all-cause mortality in the US and 18 comparison
countries. JAMA. 2020;324(20):2100-2102.
doi:10.1001/jama.2020.20717

30. Waddell IS, Orfila C. Dietary fiber in the
prevention of obesity and obesity-related chronic
diseases: from epidemiological evidence to
potential molecular mechanisms. Crit Rev Food Sci
Nutr. 2023;63(27):8752-8767. doi:10.1080/
10408398.2022.2061909

31. Hu FB. Obesity in the USA: diet and lifestyle key
to prevention. Lancet Diabetes Endocrinol. 2023;11
(9):642-643. doi:10.1016/S2213-8587(23)00194-8

32. Zhang Q, Liu S, Liu R, Xue H, Wang Y. Food
policy approaches to obesity prevention: an
international perspective. Curr Obes Rep. 2014;3(2):
171-182. doi:10.1007/s13679-014-0099-6

33. Volpp KG, Berkowitz SA, Sharma SV, et al;
American Heart Association. Food is medicine:
a presidential advisory from the American Heart
Association. Circulation. 2023;148(18):1417-1439.
doi:10.1161/CIR.0000000000001182

34. Gortmaker SL, Swinburn BA, Levy D, et al.
Changing the future of obesity: science, policy, and
action. Lancet. 2011;378(9793):838-847.
doi:10.1016/S0140-6736(11)60815-5

35. Jayedi A, Soltani S, Abdolshahi A, Shab-Bidar S.
Healthy and unhealthy dietary patterns and the risk
of chronic disease: an umbrella review of
meta-analyses of prospective cohort studies. Br J
Nutr. 2020;124(11):1133-1144. doi:10.1017/
S0007114520002330

36. Cheng J, Malone A, Thorndike AN. Importance
of nutrition security to CVD prevention efforts in
the USA. Curr Atheroscler Rep. 2023;25(5):219-230.
doi:10.1007/s11883-023-01097-z

37. Tseng J, Nuño M, Lewis AV, Srour M, Margulies
DR, Alban RF. Firearm legislation, gun violence, and
mortality in children and young adults:
a retrospective cohort study of 27,566 children in
the USA. Int J Surg. 2018;57:30-34. doi:10.1016/
j.ijsu.2018.07.010

38. Ehsani JP, Michael JP, MacKenzie EJ. The future
of road safety: challenges and opportunities.
Milbank Q. 2023;101(S1):613-636. doi:10.1111/1468-
0009.12644

39. Ahmed SK, Mohammed MG, Abdulqadir SO,
et al. Road traffic accidental injuries and deaths:
a neglected global health issue. Health Sci Rep.
2023;6(5):e1240. doi:10.1002/hsr2.1240

40. Monfort SS, Mueller BC. Bicyclist crashes with
cars and SUVs: injury severity and risk factors.
Traffic Inj Prev. 2023;24(7):645-651. doi:10.1080/
15389588.2023.2219795

41. Papanicolas I, Woskie LR, Jha AK. Health care
spending in the United States and other
high-income countries. JAMA. 2018;319(10):1024-
1039. doi:10.1001/jama.2018.1150

42. Dieleman JL, Squires E, Bui AL, et al. Factors
associated with increases in US health care
spending, 1996-2013. JAMA. 2017;318(17):1668-1678.
doi:10.1001/jama.2017.15927

43. Anderson GF, Reinhardt UE, Hussey PS,
Petrosyan V. It’s the prices, stupid: why the United
States is so different from other countries. Health
Aff (Millwood). 2003;22(3):89-105. doi:10.1377/
hlthaff.22.3.89

44. Woolf SH, Masters RK, Aron LY. Changes in life
expectancy between 2019 and 2020 in the US and
21 peer countries. JAMA Netw Open. 2022;5(4):
e227067. doi:10.1001/jamanetworkopen.2022.7067

45. Ho JY, Hendi AS. Recent trends in life
expectancy across high income countries:
retrospective observational study. BMJ. 2018;362:
k2562. doi:10.1136/bmj.k2562

46. Woolf SH, Chapman DA, Buchanich JM, Bobby
KJ, Zimmerman EB, Blackburn SM. Changes in
midlife death rates across racial and ethnic groups
in the United States: systematic analysis of vital
statistics. BMJ. 2018;362:k3096. doi:10.1136/
bmj.k3096

47. Sellers FS, Taylor A, Keating D, Shapiro L,
TerBush C. Compare your life expectancy with
others around the world. Washington Post. October
3, 2023. Accessed February 14, 2024. https://www.
washingtonpost.com/world/interactive/2023/life-
expectancy-calculator-compare-states-countries/

48. Holland W, ed. European Community Atlas of
Avoidable Deaths. Oxford University Press; 1988.

49. Simonato L, Ballard T, Bellini P, Winkelmann R.
Avoidable mortality in Europe 1955-1994: a plea for
prevention. J Epidemiol Community Health. 1998;52
(10):624-630. doi:10.1136/jech.52.10.624

50. KFF. Health care expenditures per capita by
state of residence. Accessed December 16, 2024.
https://www.kff.org/other/state-indicator/health-
spending-per-capita/

Research Original Investigation Avoidable Mortality Across US States and High-Income Countries

590 JAMA Internal Medicine May 2025 Volume 185, Number 5 (Reprinted) jamainternalmedicine.com

© 2025 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Downloaded from jamanetwork.com by University of Montreal, Maria Victoria Zunzunegui on 05/06/2025

https://dx.doi.org/10.1111/1468-0009.12451
https://dx.doi.org/10.1057/hsq.2010.16
https://dx.doi.org/10.1057/hsq.2010.16
https://www.oecd.org/en/publications/2023/11/health-at-a-glance-2023_e04f8239.html
https://www.oecd.org/en/publications/2023/11/health-at-a-glance-2023_e04f8239.html
https://www.oecd.org/en/publications/2023/11/health-at-a-glance-2023_e04f8239.html
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Preventable_and_treatable_mortality_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Preventable_and_treatable_mortality_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Preventable_and_treatable_mortality_statistics
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/avoidablemortalityinenglandandwales/2021and2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/avoidablemortalityinenglandandwales/2021and2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/avoidablemortalityinenglandandwales/2021and2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/avoidablemortalityinenglandandwales/2021and2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/avoidablemortalityinenglandandwales/2021and2022
https://www.cihi.ca/en/indicators/avoidable-deaths
https://www.cihi.ca/en/indicators/avoidable-deaths
https://www.oecd.org/health/health-systems/Avoidable-mortality-2019-Joint-OECD-Eurostat-List-preventable-treatable-causes-of-death.pdf
https://www.oecd.org/health/health-systems/Avoidable-mortality-2019-Joint-OECD-Eurostat-List-preventable-treatable-causes-of-death.pdf
https://www.oecd.org/health/health-systems/Avoidable-mortality-2019-Joint-OECD-Eurostat-List-preventable-treatable-causes-of-death.pdf
https://www.oecd.org/health/health-systems/Avoidable-mortality-2019-Joint-OECD-Eurostat-List-preventable-treatable-causes-of-death.pdf
https://dx.doi.org/10.1016/j.healthpol.2011.08.002
https://dx.doi.org/10.1016/j.healthpol.2011.08.002
https://dx.doi.org/10.1377/hlthaff.2011.0851
https://dx.doi.org/10.1136/jech-2012-201471
https://www.who.int/data/data-collection-tools/who-mortality-database
https://www.who.int/data/data-collection-tools/who-mortality-database
https://www.cdc.gov/nchs/nvss/nvss-restricted-data.htm
https://www.cdc.gov/nchs/nvss/nvss-restricted-data.htm
https://www.census.gov/data/developers/data-sets/international-database.html
https://www.census.gov/data/developers/data-sets/international-database.html
https://www.census.gov/data/developers/data-sets/international-database.html
https://wonder.cdc.gov/wonder/help/bridged-race.html
https://wonder.cdc.gov/wonder/help/bridged-race.html
https://wonder.cdc.gov/wonder/help/single-race.html
https://wonder.cdc.gov/wonder/help/single-race.html
https://www.cms.gov/data-research/statistics-trends-and-reports/national-health-expenditure-data/state-residence
https://www.cms.gov/data-research/statistics-trends-and-reports/national-health-expenditure-data/state-residence
https://www.cms.gov/data-research/statistics-trends-and-reports/national-health-expenditure-data/state-residence
https://apps.who.int/nha/database/ViewData/Indicators/en
https://apps.who.int/nha/database/ViewData/Indicators/en
https://dx.doi.org/10.1017/S153759271700425X
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.20717?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://dx.doi.org/10.1080/10408398.2022.2061909
https://dx.doi.org/10.1080/10408398.2022.2061909
https://dx.doi.org/10.1016/S2213-8587(23)00194-8
https://dx.doi.org/10.1007/s13679-014-0099-6
https://dx.doi.org/10.1161/CIR.0000000000001182
https://dx.doi.org/10.1016/S0140-6736(11)60815-5
https://dx.doi.org/10.1017/S0007114520002330
https://dx.doi.org/10.1017/S0007114520002330
https://dx.doi.org/10.1007/s11883-023-01097-z
https://dx.doi.org/10.1016/j.ijsu.2018.07.010
https://dx.doi.org/10.1016/j.ijsu.2018.07.010
https://dx.doi.org/10.1111/1468-0009.12644
https://dx.doi.org/10.1111/1468-0009.12644
https://dx.doi.org/10.1002/hsr2.1240
https://dx.doi.org/10.1080/15389588.2023.2219795
https://dx.doi.org/10.1080/15389588.2023.2219795
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2018.1150?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2017.15927?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://dx.doi.org/10.1377/hlthaff.22.3.89
https://dx.doi.org/10.1377/hlthaff.22.3.89
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamanetworkopen.2022.7067?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155
https://dx.doi.org/10.1136/bmj.k2562
https://dx.doi.org/10.1136/bmj.k3096
https://dx.doi.org/10.1136/bmj.k3096
https://www.washingtonpost.com/world/interactive/2023/life-expectancy-calculator-compare-states-countries/
https://www.washingtonpost.com/world/interactive/2023/life-expectancy-calculator-compare-states-countries/
https://www.washingtonpost.com/world/interactive/2023/life-expectancy-calculator-compare-states-countries/
https://dx.doi.org/10.1136/jech.52.10.624
https://www.kff.org/other/state-indicator/health-spending-per-capita/
https://www.kff.org/other/state-indicator/health-spending-per-capita/
http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.0155

