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Objectives. To estimate total life expectancy (TLE), disability-free life expectancy (DFLE), and disabled life

expectancy (DLE) by US state for women and men aged 25 to 89 years and examine the cross-state

patterns.

Methods. We used data from the 2013-2017 American Community Survey and the 2017 US Mortality
Database to calculate state-specific TLE, DFLE, and DLE by gender for US adults and hypothetical worst-
and best-case scenarios.

Results. For men and women, DFLEs and DLEs varied widely by state. Among women, DFLE ranged from
45.8 years in West Virginia to 52.5 years in Hawaii, a 6.7-year gap. Men had a similar range. The gap in DLEs
across states was 2.4 years for women and 1.6 years for men. The correlation among DFLE, DLE, and TLE
was particularly strong in southern states. The South is doubly disadvantaged: residents have shorter lives

and spend a greater proportion of those lives with disability.

Conclusions. The stark variation in DFLE and DLE across states highlights the large health inequalities

present today across the United States, which have significant implications for individuals’ well-being and US
states’ financial costs and medical care burden. (Am J Public Health. 2021;111:708-717. https://doi.org/
10.2105/AJPH.2020.306064)

U S state disparities in population
health are striking."* For example,
people in North Carolina experience
disability about 10 years earlier and die
2 years sooner than people in North
Dakota.>® Such stark and growing®”®
disparities have fueled a renewed in-
terest among researchers to investigate
the role of US state contexts in shaping
population health.>*9-"" Much of that
research has examined state disparities
in 2 health-related indicators: the risk of
disability or death. Less attention has
been given to the intersection of those
indicators—sometimes referred to as
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disability-free life expectancy (DFLE), and
its complement, disabled life expectancy
(DLE)—and their relationship with total
life expectancy (TLE). This study ad-
dresses that gap to provide a clearer
understanding of how the lived experi-
ences of people differ across states, as
well as the consequent personal, med-
ical, economic, and social costs.

DFLE is the number of years that an
individual can expect to live without
disability. Relatedly, DLE is the number
of expected years lived with disability.
Both are a function of 2 processes:
disability and mortality. Importantly,

these processes do not necessarily
operate in tandem: mortality and disability
are far from isomorphic concepts.’>'2 For
example, longer TLE in the United States
is accompanied by longer DFLE among
some subgroups (e.g., non-Hispanic
Whites, college-educated individuals) but
shorter DFLE among others, such as
Hispanic individuals.'®'*'® That is, non-
Hispanic and Hispanic adults live roughly
the same number of years, but the latter
spend a greater proportion of their lives
with disability.

By focusing on DFLE, DLE, and their
association with TLE across US states,
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this study provides a new dimension for
understanding contemporary cross-
state disparities in population health.
Comparisons of DFLE, DLE, and TLE
provide insights into the extent to which
processes influencing disability and
mortality are similar, which might occur
when disability is part of a health “tra-
jectory” ending in death.’ If states with
higher TLE consistently have higher
DFLE and lower DLE, this implies that the
processes underlying disability and
mortality are similar across states,
leading to a compressed period of dis-
ability. In contrast, the 2 underlying
processes may be disjointed in certain
states. Residents of states with a long
TLE but short DFLE spend a larger
proportion of their long lives with dis-
ability. In such states, individuals can
face significant caregiving costs associ-
ated with living with disability for a
protracted period,'® and state budgets
can face substantial economic and
health care costs."”

AIMS

This study extends recent work doc-
umenting disparities in health across
states in several ways. It uses the most
recent and largest data sets on disability
and mortality; examines the associations
among TLE, DFLE, and DLE; identifies
clusters of states where the associations
are strongest and weakest; and simulates
how much longer or shorter TLE and DFLE
for the United States could become,
based on best- and worst-case scenarios
for disability and mortality drawn from the
50 states. Specifically, the study addresses
3 main questions:

1 How large are disparities in TLE,
DFLE, and DLE among US states?

2 To what extent are TLE, DFLE, and
DLE associated among states?

3 How long (or short) could TLE and
DFLE for the United States be under
“best and worst conditions"”?

We examined these questions sepa-
rately for men and women. This is nec-
essary given large differences between
men and women in the risks of disability
and death'® and the possibility that state
contexts have differential consequences
for men and women." To glean addi-
tional insights, we also highlight the re-
sults for the southern region of the
United States compared with the rest
of the United States, given the well-
established and persistent southern
disadvantage.??°

METHODS

The analysis required state-level infor-
mation on age-specific disability preva-
lence and mortality rates. We estimated
disability prevalence from the 2013-
2017 American Community Survey
(ACS), which contains representative
samples from each state.?! We obtained
mortality rates from the 2017 US Mor-
tality Database (USMD). The 2017 in-
formation is the most recent data
available. We focused on ages 25 to 89
years because we were interested in
adult disability and because the ACS top-
codes age at 90 years. The 2013-2017
ACS contains 10937 852 adults aged 25
to 89 years.

Disability and Mortality

Disability is frequently assessed in terms
of difficulties with activities of daily living
and instrumental activities of daily
living.*?* The ACS includes 1 question for
each domain. Respondents are asked
whether, because of a physical, mental,
or emotional condition, they had diffi-
culty dressing or bathing (activities of
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daily living) or doing errands alone such
as visiting a doctor’s office or shopping
(instrumental activities of daily living). We
combined these questions into a single
binary measure, in which an affirmative
response to either question was desig-
nated as having a disability. Analyses
using the separate measures provided
similar results.

We obtained age-specific mortality
risks from the 2017 USMD.?® This da-
tabase contains the only published set
of complete, single-year life tables for
each US state. The tables were created
using data from the US vital statistics
system (i.e., death counts, birth counts)
and data from the US Census Bureau
(i.e., census counts, population
estimates).

Analysis

We estimated age-specific disability
prevalence based on logistic regression
models of the form shown in equation 1:

In(odds of disability)
= bo + b1Agers_29 + brAge30_34
+ ...+ b12Ageso_sa

The model estimates the age-specific
log odds of disability for each 5-year age
group from 25 to 89 years, with the group
aged 85 to 89 years as the omitted ref-
erence. Ancillary analyses that used a
continuous measure of age provided
similar findings. We estimated gender-
specific models for each US state and
adjusted for the sampling design of the
ACS. We performed all analyses with Stata
version 15.1 (StataCorp LP, College Sta-
tion, TX). After estimating each of the 100
state-gender models, we used the Stata
margins command to convert the log
odds of disability for each age group into
the probability of disability for each group.
For all state-gender combinations, we
merged the probability of disability for
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each 5-year age group with mortality
data for that group, the latter obtained
from the USMD (Appendix Figure A,
available as a supplement to the online
version of this article at http://www.ajph.
org, shows that these 5-year estimates
vary markedly across states, especially
for disability and younger adults). We
then employed the Sullivan-based Life
Table Method to estimate DFLE and DLE
across ages 25 to 89 years.?* To estimate
DFLE, we first multiplied the probability
of not having a disability within an age
group (from the ACS) by the total
number of years lived within the age
group (from the USMD) to obtain the
total number of years lived without
disability within each age group. We then
summed these quantities across the age
groups to obtain the total number of
years lived without disability between
ages 25 and 89 years. To obtain DLE, we
subtracted DFLE from TLE for ages 25
to 89 years.

We also calculated the standard
errors for DFLE and DLE, following stan-
dard procedure.”* Because of large
sample sizes and relatively low preva-
lence of disability until later life, the
standard errors were close to zero. We
therefore did not include them in our
tables or figures for parsimony.

To answer the second research
question, we calculated correlations
between TLE and DFLE, and between
TLE and DLE. This step allows us to
determine whether and by how much
greater life expectancy across states is
associated with more years without
disability and fewer years lived with
disability. For example, a positive asso-
ciation between TLE and DFLE would
show that greater life expectancy is as-
sociated with more years without dis-
ability across states, indicating that the
additional years of life are not years lived
with disability.
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To assess our third research question,
we created 2 synthetic populations. We
created the population reflecting the
"best-case disability scenario” by using
the lowest disability prevalence from
among the 50 states for each 5-year age
group. We created the population
reflecting the “worst-case disability sce-
nario” by using the highest disability
prevalence for each of the 5-year age
groups. In a similar fashion, we created
best- and worst-case mortality scenar-
ios. We combined all this information
into 1 synthetic population that merged
the best-case disability and mortality
rates, and another that merged the
worst-case rates. Again, we imple-
mented the Sullivan-based Life Table
Method to estimate TLE, DFLE, and DLE
for these synthetic populations.

RESULTS

First, we sought to evaluate state dis-
parities in TLE, DFLE, and DLE. Estimates
of TLE, DFLE, and DLE for each sex-state
combination are provided in Table 1; a
graphical summary is in Figure 1. The
Figure 1a shows TLE and DFLE among
women for each state while Figure 1b
shows TLE and DLE. The dashed lines in
the figure represent US average values.
Recall that these measures reflect a 25-
to 89-year age range; therefore, the
maximum possible value for each
measure is 65 years. Across the 50
states, TLE for women ranged from 51.6
years in West Virginia to 57.1 years in
Hawaii, a 5.5-year gap. DFLE ranged
from 45.8 years in West Virginia to 52.5
years in Hawaii, a 6.7-year gap. DLE
ranged from 3.8 years in North Dakota
to 6.2 years in Mississippi.

The fact that the range of DFLE across
states was larger than the range of TLE
suggests that cross-state differences in
TLE are merely the tip of the population

health iceberg. We also report statistical
evidence in the Appendix showing
greater variation for DLE and DFLE than
TLE, which further illustrates the im-
portance of assessing these health
markers to understand state disparities.
Also important to note, the worst-
performing states on both TLE and DFLE
tended to be in the South. The 8 worst-
performing states on these measures
were West Virginia, Mississippi, Ken-
tucky, Alabama, Louisiana, Tennessee,
Arkansas, and Oklahoma. Similarly, the
South also had some of the greatest DLE
for men and women. However, the DLE
difference between southern and non-
southern states was not as stark the
difference in DFLE; California and Maine
had greater DLEs than some southern
states.

Disparities in TLE, DFLE, and DLE
across states were similar in magnitude
for men as they were for women. These
measures for men are shown in Figure 2
and in the right panel of Table 1. For
men, TLE ranged from 47.4 years in West
Virginia to 52.9 years in Minnesota, a
difference of 5.5 years. DFLE ranged
from 43.1 years in Mississippi to 50.0
years in Minnesota, a difference of 6.9
years. The figures also show that the
states that performed best (or worst) for
women also performed best (or worst)
for men. More specifically, the correla-
tion of TLEs and DFLEs for men and
women were 0.97 and 0.98, respectively.

Correlations Among States

The association between TLE and DFLE
across the 50 states was very strong,
with a correlation of r=0.97 for women
and r=0.99 for men. People residing in
states with longer TLEs also tended to
spend more of those years without
disability. The correlation between TLE
and DLE across the 50 states was not as
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TABLE 1— Total Life Expectancy (TLE), Disability-Free Life Expectancy (DFLE), and Disabled Life Expectancy
(DLE) by State and Gender for Ages 25-89 Years: United States, 2013-2017

Men Women
TLE, DFLE, DLE, % of Life With TLE, DFLE, DLE, % of Life With South (S)/

State Years Years Years Disability Years Years Years Disability Nonsouth (NS)
Alabama 48.0 441 3.9 8.1 52.6 47.0 5.7 10.8 S
Alaska 51.3 48.0 33 6.5 54.6 49.6 5.1 9.3 NS
Arizona 51.5 48.3 3.2 6.1 55.5 51.0 4.5 8.1 NS
Arkansas 48.5 44.6 4.0 8.2 52.5 46.7 5.8 11.1 S
California 52.9 49.4 3.6 6.7 56.5 51.2 5.3 9.4 NS
Colorado 52.6 49.7 3.0 5.7 55.8 51.7 41 7.3 NS
Connecticut 52.5 49.5 3.0 5.7 56.1 51.8 4.3 7.7 NS
Delaware 50.4 47.6 2.8 5.6 54.6 50.5 4.1 7.5 S
Florida 51.3 48.1 3.2 6.3 55.5 51.0 4.5 8.1 S
Georgia 50.2 46.7 34 6.9 54.0 49.0 5.0 9.3 S
Hawaii 52.7 49.4 3.2 6.1 57.1 52.5 4.7 8.2 NS
Idaho 51.9 48.5 34 6.5 55.0 50.5 4.5 8.2 NS
Illinois 51.4 48.0 33 6.5 55.1 50.5 4.7 8.4 NS
Indiana 49.5 46.1 3.5 7.0 53.4 48.6 4.8 9.0 NS
lowa 51.6 48.8 2.8 5.5 55.1 51.2 3.9 71 NS
Kansas 50.9 47.8 31 6.1 54.5 50.0 4.5 8.2 NS
Kentucky 47.9 43.7 4.3 8.9 52.2 46.3 5.9 11.3 S
Louisiana 48.4 44.5 3.9 8.1 52.8 47.3 5.5 10.4 S
Maine 50.7 46.9 3.8 7.5 54.7 50.1 4.6 8.4 NS
Maryland 50.9 48.0 29 5.7 55.0 50.7 4.3 7.8 S
Massachusetts 52.0 48.8 3.2 6.2 56.0 51.2 4.8 8.5 NS
Michigan 50.5 46.8 3.7 7.2 54.2 49.2 5.0 9.2 NS
Minnesota 52.9 50.0 29 5.6 56.2 52.1 4.1 73 NS
Mississippi 47.5 43.1 4.4 9.3 52.1 46.0 6.2 11.8 S
Missouri 49.7 46.1 3.6 7.2 53.9 48.8 5.1 9.4 NS
Montana 51.2 48.1 3.2 6.1 54.6 50.3 4.3 7.8 NS
Nebraska 51.8 49.1 2.8 5.3 55.2 51.4 38 6.9 NS
Nevada 50.6 47.5 3.1 6.1 54.3 49.8 4.5 8.3 NS
New 51.6 48.7 2.8 5.5 55.4 51.0 4.3 7.8 NS
Hampshire

New Jersey 52.0 48.9 3.0 5.8 55.7 51.4 4.4 7.8 NS
New Mexico 49.8 45.6 4.2 8.5 54.4 48.9 5.5 10.1 NS
New York 52.6 49.2 35 6.6 56.3 51.2 5.1 9.0 NS
North Carolina 50.3 46.6 37 73 54.1 49.0 5.1 9.3 S
North Dakota 52.0 49.3 2.8 5.3 55.3 51.5 3.8 6.9 NS
Ohio 49.2 45.8 34 6.8 53.4 48.5 4.9 9.1 NS
Oklahoma 48.8 451 37 7.5 52.4 47.2 5.2 10.0 S
Oregon 52.0 48.5 35 6.7 55.3 50.5 4.8 8.7 NS
Pennsylvania 50.3 46.9 3.4 6.8 54.5 49.6 4.8 8.9 NS
Rhode Island 51.6 48.2 34 6.6 55.4 50.1 5.3 9.6 NS
South Carolina 49.2 45.5 37 7.5 53.7 48.5 5.2 9.6 S
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I TABLE 1— continued

Men Women
TLE, DFLE, DLE, % of Life With TLE, DFLE, DLE, % of Life With South (S)/

State Years Years Years Disability Years Years Years Disability Nonsouth (NS)
South Dakota 51.3 48.5 2.9 5.6 54.9 50.7 4.2 7.7 NS
Tennessee 48.5 447 3.9 8.0 52.7 471 5.6 10.6 S
Texas 51.1 47.6 35 6.8 54.8 49.7 5.1 9.4 S
Utah 52.5 49.6 2.9 5.5 55.3 51.2 4.2 7.5 NS
Vermont 52.0 48.6 33 6.4 55.1 50.7 4.4 8.0 NS
Virginia 51.6 48.4 31 6.1 55.0 50.6 4.5 8.1 S
Washington 52.4 49.1 33 6.3 55.6 50.8 4.8 8.6 NS
West Virginia 47.4 431 4.3 9.0 51.6 45.8 5.8 1.3 S
Wisconsin 51.7 48.8 2.9 5.7 55.4 51.2 4.1 7.5 NS
Wyoming 51.5 48.7 2.8 54 54.8 50.9 3.8 7.0 NS
Worst case 46.7 421 4.6 2.9 51.4 45.0 6.4 12.5 Synthetic
Best case 53.5 51.2 2.3 4.3 57.5 54.0 3.6 6.2 Synthetic

Note. The worst-case synthetic population consists of the highest disability and mortality rates among the 50 states for each 5-year age group; the best-case
synthetic population consists of the lowest 5-year rates.

strong, with r=-0.75 for men and
r=-0.67 for women. This discrepancy
can occur when TLE and DFLE move in
tandem, with either a stochastic or fairly
consistently sized gap between them. As
an example, imagine 2 states, 1 with TLE
of 55 years and DFLE of 53 years and
another with TLE of 60 years and DFLE of
58 years. The TLE and DFLE are perfectly
correlated. However, the DLE is 2 years
in both states, so DLE is uncorrelated
with TLE and DFLE.

When we examined the patterns for
southern and nonsouthern states, we
found that the correlation between
TLE and DFLE was similarly strong in
the South (r=0.99 for men and
women) as it was in the rest of the
country (0.97 for men, 0.90 for
women). However, the correlation be-
tween TLE and DLE was much stronger
in the South (-0.89 for men and
women) than the rest of the country
(-0.45 for men and -0.15 for women).
In fact, women'’s TLE and DLE were
essentially unrelated in the rest of the
country; testing the sample correlation
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against O provided a Z statistic of
-0.086, with a P value of .38.

We can draw several insights from
these patterns. First, for all states, the
number of years that one lived with
disability was closely tied to the total
number lived; DFLE and TLE moved in
tandem. Second, the number of years
that one lived with disability was smaller
and more consistent in size among
nonsouthern states than among
southern states. As a consequence, the
correlation between TLE and DLE was
much smaller in nonsouthern states. In
fact, the correlation in the nonsouthern
states was modest for men and negli-
gible for women. Third, southern states
were doubly disadvantaged. They had
relatively low TLE combined with rela-
tively high DLE; as a consequence, res-
idents of these states live a higher
proportion of their life with disability.

Figures 1 and 2 contain several other
interesting patterns. For instance, some
contiguous states had notably disparate
TLE and DFLE. Take Oklahoma, Kansas,
and Texas as an example. Oklahoma is

one of the worst-performing states, with
a TLE of 52.4 years and DFLE of 47.2
years. It shares its northern border with
Kansas, which performs similar to the
national average, with a TLE of 54.5 years
and DFLE of 50.0 years. Oklahoma
shares its southern border with Texas,
which also performs better, with a TLE
of 54.8 years and DFLE of 49.7 years.
Similar discrepancies exist between
other contiguous states.

US Life Expectancy Under
Current Conditions

For each 5-year age group of women,
we identified the state with the lowest
disability prevalence and the lowest
mortality risk separately (Table 2). We
combined these estimates to create a
synthetic population who experienced
the best-case scenarios. We predicted
that this synthetic population would
have a TLE of 57.5 years, which is 0.4
years longer than the highest state TLE.
This population would also have a DFLE
of 54.0 years, which is 1.5 years longer
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FIGURE 1— Total Life Expectancy by US State for Women by (a) Disability-Free Life Expectancy and (b) Disabled Life

Expectancy: 2013-2017

Note. The 2-letter abbreviations within each figure indicate the US state. The dot indicated by “best” represents a hypothetical state that for each 5-year age
band takes on the value of an actual state with the lowest disability (and mortality, respectively). Because no actual US state is “best” at every age band, this
hypothetical state has lower disability than any actual state. Following the same technique as best, the dot indicated by “worst” represents the hypothetical

worst-case scenario.

than the actual DFLE, and a DLE of 3.6
years, which is 0.2 years fewer than the
lowest state DLE. On the other extreme,
if we used the highest age-specific dis-
ability and mortality rates among the
states, TLE would fall to 51.4 years, DFLE
would fall to 45.0 years, and DLE would
rise to 6.4 years.

As illustrated previously, the best-case
and worst-case scenarios would pro-
duce 2 dramatically different population
health environments. There is a 6.1-year
gap in TLE and an 8.9-year gap in DFLE
between the scenarios. Interestingly, as
shown in Table 2, many states contrib-
uted to the 2 scenarios. Fourteen states

contributed to the best-case scenario.
Nine states contributed to the worst-
case scenario, with West Virginia and

Mississippi contributing the most.

For men, the best-case scenario
would produce a TLE as high as 53.5
years, which is 0.57 years above the
highest TLE; a DFLE of 51.8 years, which
is 1.55 years above the highest state
DFLE; and, lastly, a DLE of 2.32 years,
whichis 0.34 years lower than the lowest
state DLE. In contrast, the worst-case
scenario would result in a TLE of just
46.7 years, a DFLE of 42.1 years, and a
DLE of 4.61 years. The states that con-
tributed to the best- and worst-case

scenarios were similar for men and
women.

DISCUSSION

Recent research on geographic differ-
ences in US health has focused on
mortality; however, this study makes
clear that mortality differences across
geographic areas are a tip of the pop-
ulation health iceberg. We found that
DFLE differs greatly across US states,
more so than TLE. We also noted sub-
stantial variation among DLE across
states: the worst-performing state has
more than 1.5 times more years of DLE

Research  Peer Reviewed

Farina et al.

7 ON'LLL |OA ‘L20Z [HdY  HdIV

713



RESEARCH & ANALYSIS

a a b p
5 5
£ £
Region H best ! Region
a Non-South H . Wol 1 a Non-South
a South 1 | a South
a Synthetic 1 i a Synthetic
| Ms H
h h
50 | yN |
H o Wk M !
1 LR 1
> 1 D ot e, 1
€] N TR A !
. |
% Tawd MA. WA H
k] WY —e® 'VT.( a‘ 4 !
NH h
[} sD® 4 A" OR o o LA H
a W A2 'VA'D S A 1
L|>j Q8 f = mm s mm e frison SRl Years . |
2 L ME '
DE SC
f'g 'NV'KS T><f A % ok NC H
' ® . 1
- ' L MO mi '
g Powe ! N * : 19y
GA %o =
1 ™
i Se M ' - N o R B
I NC ! e ° R NY
> MO ! @ . PA P,
£ 46 N : _g oH TP AR RS Years
= WA
0 o H ©w FLy MA -
o
g S N E o T; "z, HI
o oK : we oM VA N
' (ay
™, . 3 ot
: : Low T
LA : cs v m
' s MD  ® e
44 ¢ ! DE HA Y o
Ky ' WoNe
| |
W\/. R : :
Ms 1 |
| |
h h
1 1
h h
42 Jworst | \ Best
48 50 52 48 50 52

Life Expectancy

AJPH  April 2021, Vol 111, No. 4

Expectancy: 2013-2017

Life Expectancy

FIGURE 2— rTotal Life Expectancy by US State for Men by (a) Disability-Free Life Expectancy and (b) Disabled Life

Note. The 2-letter abbreviations within each figure indicate the US state. The dot indicated by “best” represents a hypothetical state that for each 5-year age
band takes on the value of an actual state with the lowest disability (and mortality, respectively). Because no actual US state is “best” at every age band, this
hypothetical state has lower disability than any actual state. Following the same technique as best, the dot indicated by “worst” represents the hypothetical

worst-case scenario.

as the best-performing state. Our re-
sults reinforce the idea that US state of
residence significantly affects US indi-
viduals' health destinies—both life span
and years of life with and without
disability.

The complexity of the relationship
among TLE, DFLE, and DLE among states
has implications for how state contexts
shape disability and mortality. We posed
several guestions to understand how these
associations may be affected by state
contexts. In general, the pattern for TLE and
DFLE adhered to our expectation: more
years of life in US states corresponded with
more years without disability.
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By contrast, the association between
TLE and DLE varied. It was only mod-
erately strong in states with relatively
long TLE (mainly nonsouthern states)
but strong in states with relatively short
TLE (mainly southern states). One pos-
sible explanation is that, for states with
longer TLE (mainly nonsouthern states),
the underlying processes that affect
disability and mortality are not as closely
tied. It may be that, after a certain
threshold of overall population health,
state contexts influence disability and
mortality through different underlying
processes. Another possible explana-
tion is that states with relatively low TLE

(mainly southern states) are doubly
disadvantaged. Their residents live
fewer years and spend a greater pro-
portion of those years with disability.
This latter finding has 2 possible im-
plications: (1) the southern context may
be pernicious to the extent that all body
systems are independently at risk,
leading to simultaneously higher rates
for disability and mortality at younger
ages, or (2) people with disability are less
likely to survive. Because these types of
health outcomes are a long time in the
making, the observed clustering of
southern states likely reflects shared,
long-term, and cumulative state policy



RESEARCH & ANALYSIS

TABLE 2— Minimum and Maximum Disability Prevalence and Mortality Risk by Age Group: United States,

2013-2017
Disability Prevalence Mortality Risk

Age, Years Minimum Rate (State) Maximum Rate (State) Minimum Rate (State) Maximum Rate (State)

Women
25-29 0.0121 (NE) 0.0436 (AK) 0.0020 (CA) 0.0067 (AK)
30-34 0.0135 (WY) 0.0512 (VT) 0.0026 (OR) 0.0114 (WV)
35-39 0.0166 (ND) 0.0519 (AR) 0.0040 (CA) 0.0121 (WV)
40-44 0.0250 (NJ) 0.0735 (WV) 0.0057 (CA) 0.0156 (WV)
45-49 0.0298 (NE) 0.0800 (MT) 0.0079 (CT) 0.0197 (OK)
50-54 0.0390 (HI) 0.1066 (WV) 0.0122 (MN) 0.0302 (WV)
55-59 0.0449 (ND) 0.1208 (MS) 0.0202 (MA) 0.0427 (MS)
60-64 0.0498 (ND) 0.1215 (KY) 0.0293 (CT) 0.0593 (WV)
65-69 0.0571 (ND) 0.1356 (MS) 0.0418 (HI) 0.0775 (WV)
70-74 0.0644 (MT) 0.1883 (MS) 0.0615 (HI) 0.1203 (MS)
75-79 0.1243 (IA) 0.2643 (MS) 0.1030 (HI) 0.1860 (KY)
80-84 0.1990 (VT) 0.3849 (MS) 0.1539 (HI) 0.2745 (AL)
85-89 0.3374 (AK) 0.5524 (AR) 0.2749 (HI) 0.4202 (WV)

Men
25-29 0.0140 (ND) 0.0426 (MS) 0.0055 (NE) 0.0131 (WV)
30-34 0.0186 (N)) 0.0419 (WV) 0.0063 (CA) 0.0189 (WV)
35-39 0.0156 (NE) 0.0616 (ME) 0.0073 (MN) 0.0231 (WV)
40-44 0.0172 (NE) 0.0722 (WV) 0.0098 (CA) 0.0246 (WV)
45-49 0.0274 (MN) 0.0772 (MS) 0.0143 (MN) 0.0334 (WV)
50-54 0.0216 (WY) 0.0905 (WV) 0.0226 (ND) 0.0442 (MS)
55-59 0.0398 (WY) 0.1040 (WV) 0.0319 (CT) 0.0713 (MS)
60-64 0.0472 (NH) 0.1176 (MS) 0.0487 (MN) 0.0967 (MS)
65-69 0.0423 (SD) 0.1290 (MS) 0.0705 (MN) 0.1219 (MS)
70-74 0.0589 (AK) 0.1378 (MS) 0.1012 (CO) 0.1740 (MS)
75-79 0.0763 (WY) 0.1919 (MS) 0.1637 (CO) 0.2450 (MS)
80-84 0.1631 (WY) 0.2662 (AK) 0.2258 (HI) 0.3560 (MS)
85-89 0.2299 (ND) 0.4911 (MS) 0.3747 (HI) 0.4964 (KY)

Note. Disability estimates are from the 2013-2017 American Community Survey, and the mortality estimates are from the 2017 US Mortality Database. Rates

are per 100 adults.

changes over several decades. The fac-
tors that might moderate mortality risk
among persons with disability, such as
social supports, medical care, and
housing accommodations, are relatively
weak in the South. Southern states, in
particular, have invested less in their
populations’ well-being on multiple di-
mensions such as maintaining low cig-
arette excise taxes, opting out of
Medicaid expansion, providing weak

antipoverty programs, and actively
implementing state preemption laws,
which prohibit local authority from leg-
islating on many domains that could
improve population health.'®"
Although we did not assess how
specific state policies and contexts are
associated with the variation in TLE,
DFLE, and DLE among states, our anal-
ysis was nonetheless informed by recent
studies that have examined how state-

level contexts are associated with adult
mortality and disability. Montez et al.’”
documented, for example, that more
than 50% of state variation in women’s
mortality during 1980 to 2000 reflected
states’ characteristics as compared with
women's characteristics. In addition,
Fenelon? illustrated the importance of
smoking for regional differences in adult
mortality, a finding consistent with the
importance of tobacco control policies
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(e.g., excise taxes on cigarettes) for state
differences in mortality.'®"®

State legislatures also make a variety of
decisions about key “inputs” to a healthy
population and have played an increas-
ingly large role in shaping population
health because of structural changes
through deregulation (affecting indus-
tries and local economies), preemption
(state legislatures taking away local con-
trol over policies), and devolution (the
transfer of responsibility of social insur-
ance programs from the federal gov-
ernment to the states).??* State policies
also appear to be increasingly clustered
in terms of their political nature (e.g.,
more conservative or more liberal), which
may account for the growth in regional
clustering of mortality.?® This clustering
may have contributed significantly to the
growing importance of states as battle-
grounds for population health.

Limitations

This study had some limitations that
should be noted. First, the ACS data only
provide information on people up to the
age of 90 years. Nonetheless, it is un-
likely that the inclusion of the oldest old
would materially alter the patterns
documented here given the small
number of survivors at the very ad-
vanced ages. Second, we did not adjust
for individual-level factors because the
USMD lacks information on socio-
demographic characteristics such as
race, education, or income, which are
known important correlates of both
disability and mortality. The data also do
not contain information on interstate
migration histories. Although the possi-
bility that interstate migration might
contribute to the patterns we reported
should not be ignored, previous studies
examining its potential contribution
concluded that its effect on state

Peer Reviewed  Farina et al.

variation in health outcomes is modest.?
State differences in sociopolitical con-
texts that may help account for the
disparities in TLE, DFLE, and DLE should
be investigated in future. For instance,
states' investments in education sys-
tems affect their residents’ education
levels, the structure of states’ tax policies
affect poverty rates, and states’ civil
rights and antidiscrimination protec-
tions affect gender, racial, and other
disparities in health and mortality.

Public Health Implications

As life expectancy increased gradually,
policymakers and researchers faced a
critical question: are the added years of
life healthy years or disabled years? This is
a critical issue because disability is enor-
mously costly to individuals,?’ states, and
the nation. In 2006, for instance, disability-
associated costs for health care expen-
ditures alone reached nearly $400 billion
nationwide. The associated costs ranged
widely from $600 million in Wyoming to
$40 billion in New York."” The inextricable
links between disability and longevity
make it imperative that research on the
health status of US states provide esti-
mates of healthy life expectancy, in addi-
tion to its component measures of
disability and mortality. We showed that
states with higher life expectancy, such as
Hawaii, Minnesota, or Colorado, have not
more but fewer disabled years. This
suggests that state policy contexts can
support longer lives and longer healthy
lives. Subsequent research should ex-
amine health-related, but also economic,
educational, social, and other policies to
understand how all US states can achieve
comparable results. AJPH
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