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State-Level Trends in Lifespan Variability in the United States, 
1960–2019: A Research Note

Dustin C. Brown, Joseph T. Lariscy, and Ben ja min H. Walker

ABSTRACT State-level disparities in life expec tancy are wide, per sis tent, and 
poten tially grow ing in the United States. However, the extent to which dif fer-
ences in lifespan var i abil ity by state have changed over time is unclear. This 
research note describes trends in lifespan var i abil ity for the United States over-
all and by state from 1960 to 2019 using period life table data from the United  
States Mortality Database. Lifespan dis par ity at birth (e0†) decreased over time in the 
United States over all from 14.0 years in 1960–1964 to 12.2 in 2015–2019. Lifespan 
var i abil ity decreased in all  states, but states dif fered in the level and pace with which 
these changes occurred. Southern states and the District of Colum bia exhibited con-
sis tently higher (i.e., less equi ta ble) lev els of lifespan var i abil ity than the nation over-
all. Conversely, lifespan var i abil ity was lower among sev eral states in the Northeast 
(e.g., Connecticut and Mas sa chu setts), Upper Midwest (e.g., Iowa, Minnesota, and 
Wisconsin), and West (e.g., California, Oregon, Utah, and Washington). We observe 
a par tic u larly wor ri some trend of increas ing lifespan var i abil ity for the United States 
over all and for most states from 2010–2014 to 2015–2019. Monitoring state-level 
trends in lifespan var i abil ity has the poten tial to inform pol i cies designed to ame lio rate 
pop u la tion health disparities.

KEYWORDS Mortality • States • Lifespan var i abil ity • United States

Introduction

Where a per son lives has impor tant con se quences for their health and well-being. 
In the United States, geo graphic areas vary on sev eral social, eco nomic, and polit i-
cal dimen sions that are asso ci ated with mor tal ity risk (Ezzati et al. 2008; Hummer 
and Hamilton 2019). States are of par tic u lar inter est because they are semi au ton o-
mous units whose gov ern ments exert con sid er able influ ence over the implementation 
of pol i cies regard ing social ser vice pro grams and healthcare deliv ery (Montez et al. 
2020). Compositional and con tex tual dif fer ences by state con trib ute to geo graphic 
disparities in mor tal ity risk in the United States that are wide, per sis tent, and poten-
tially grow ing (James et al. 2018; Montez et al. 2019). For exam ple, in 2019, life 
expec tancy ranged from a high of 80.9 years in Hawaii to a low of 74.4 years in 
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Mississippi (Arias et al. 2022). This wide range among U.S. states exceeds the range 
in life expec tancy among high-income nations (Wilmoth et al. 2011).

Life expec tancy is often used to com pare mor tal ity lev els between pop u la-
tions. It expresses the aver age num ber of addi tional years mem bers of a hypo-
thet i cal cohort can expect to live under prevailing mor tal ity con di tions. Life 
expec tancy at birth―the first moment of the age-at-death dis tri bu tion―also 
rep re sents the mean age at death in a life table. Lifespan var i abil ity―the sec-
ond moment of the dis tri bu tion―mea sures dis per sion in lifespans around the 
mean and sum ma rizes within-pop u la tion disparities. Populations with com pa ra-
ble life expec tan cies may dif fer sub stan tially in their age-at-death dis tri bu tions 
(Smits and Monden 2009; Wilmoth and Horiuchi 1999). Higher lifespan var i abil-
ity reflects greater inter in di vid ual inequal ity and uncer tainty about age at death 
(Edwards and Tuljapurkar 2005; Engelman et al. 2010). This uncer tainty pres ents 
chal lenges for indi vid u als and insti tu tions to allo cate resources for social ser-
vice pro grams and later-life health costs (Edwards 2013; van Raalte et al. 2018). 
Increases in life expec tancy have his tor i cally coin cided with com pres sion of 
the age-at-death dis tri bu tion. However, since the sec ond half of the twen ti eth 
cen tury, ris ing life expec tancy has not nec es sar ily been accom pa nied by reduc-
tions in var i abil ity in indi vid ual lifespans in the United States and other high- 
income countries (Gillespie et al. 2014; Wilmoth and Horiuchi 1999).

International com par i sons show that the United States exhib its higher life-
span var i abil ity rel a tive to other high-income nations (Edwards and Tuljapurkar 
2005; Rogers et al. 2020; Vaupel et al. 2011). This pat tern is con sis tent with other 
research show ing worse health and mor tal ity out comes in the United States than 
in peer nations (Crimmins et al. 2010). However, esti ma tes for the United States 
over all obscure con sid er able state-level inequalities in mor tal ity. States dif fer 
with respect to demo graphic, cul tural, socio eco nomic, and other char ac ter is tics 
that are key deter mi nants of lifespan var i abil ity (Aburto et al. 2021; Brown et al. 
2012; Edwards and Tuljapurkar 2005; Lariscy et al. 2016; Sasson 2016). More-
over, the impact of state-level pol icy cli ma tes on state-level health disparities 
has likely grown in recent decades as states have increas ingly gained polit i cal 
author ity pre vi ously held at the fed eral level (via devo lu tion) or local level (via 
pre emp tion) (Montez et al. 2020). Despite ample evi dence that mor tal ity rates 
and life expec tancy vary within countries, few stud ies have com pared sub na-
tional trends in lifespan var i abil ity (for excep tions in Europe, see Seaman et al.  
(2019) and Wilson et al. (2020)). This research note addresses this gap by describ-
ing trends in lifespan var i abil ity for the United States over all and by state between  
1960 and 2019.

Methods

Data

We ana lyze period life table data from the United States Mortality Database (USMDB; 
2022), which con tains life tables for all  50 U.S. states and the District of Colum bia 
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(D.C.)1 from 1959 to 2019. We uti lize life tables for women, men, and the total pop-
u la tion by sin gle year of age for five-year peri ods from 1960–1964 to 2015–2019. 
Additional infor ma tion about the USMDB is avail  able at usa  .mortality  .org.

Measures

We mea sure lifespan var i abil ity via lifespan dis par ity at birth (e0†). This indi ca tor 
expresses the aver age remaining life expec tancy at a given age of death, or alter na-
tively the aver age num ber of years lost to death (Vaupel et al. 2011). Higher val ues of 
lifespan dis par ity rep re sent greater within-pop u la tion inequal ity in the age-at-death 
dis tri bu tion (i.e., the life table d(x) func tion). The for mula for e0† is

e0† = 0
ω
∫ d x( )e x( )dx

l 0( ) ,

where d(x) is the num ber of life table deaths at age x, ω is the open age inter val (110+), 
e(x) is remaining life expec tancy at age x, and l(0) is the num ber of sur vi vors at birth 
(i.e., the life table radix; 100,000). Several other mea sures are used to ana lyze var i-
abil ity in the life table age-at-death dis tri bu tion (e.g., stan dard devi a tion, Gini coef fi-
cient, interquartile range, Keyfitz’s H, and Theil’s index). Prior research com par ing 
lifespan var i abil ity mea sures, includ ing e0†, shows that they are highly cor re lated (van 
Raalte and Caswell 2013; Wilmoth and Horiuchi 1999). Moreover, e0† is well-suited for 
assessing the influ ence of pre ma ture mor tal ity because it assigns more weight to deaths 
that occur below life expec tancy and less weight to deaths above life expec tancy.

Analytic Approach

We first describe trends in lifespan dis par ity for the United States over all before exam-
in ing state-spe cific trends. For this ana lytic step, we graph e0† val ues at the national level 
for each five-year period between 1960–1964 and 2015–2019 for the total pop u la tion 
and by sex.2 After describ ing national trends in lifespan  var i abil ity, we then exam ine 
state-level trends in lifespan var i abil ity in three ways. First, we pres ent trends in e0† in 
five-year peri ods between 1960–1964 and 2015–2019 for each state and D.C. rel a tive 
to the United States over all. Second, we plot changes in lifespan var i abil ity and changes 
in life expec tancy in three time peri ods to exam ine how they covary. Finally, we map 
lifespan var i abil ity by state in 1960–1964 and 2015–2019 to deter mine whether high-
var i abil ity and low-var i abil ity states tend to clus ter together within regions.

1 Our ana ly ses include D.C. because its pop u la tion and deaths con trib ute to the cal cu la tion of e0† for the 
United States over all. However, D.C. is a fed eral dis trict and as such is more akin to a large, densely pop-
u lated city than a state.
2 An online sup ple ment con tains results from regres sion mod els predicting lifespan dis par ity (e0†) as a 
func tion of time (i.e., over five-year peri ods) and within state-level fixed effects. The online sup ple ment 
has addi tional infor ma tion about these ana ly ses.
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Results

Lifespan Variability Trends in the United States

Figure 1 dis plays trends in e0†  for the United States over all. Lifespan var i abil ity in 
the United States fell by nearly two years between 1960–1964 (14.0) and 2015–2019 
(12.2). However, the pace of these changes fluc tu ated over time. Lifespan var i abil ity 
was high and stag nant through out the 1960s (14.0) but declined grad u ally between 
1970–1974 (13.9) and 1980–1984 (13.2). It stag nated again between 1985–1989 
(13.0) and 1990–1994 (12.9), fell between 1990–1994 (12.9) and 2000–2004 (12.1), 
and remained rel a tively sta ble until 2010–2014. Lifespan var i abil ity increased from 
2010–2014 to 2015–2019, a rever sal of the com pres sion observed in the pre ced ing 
decades. Levels of lifespan dis par ity dif fered notice ably between men and women; 
e0†  was con sis tently about 1.4 years higher among men than women over time (see 
online sup ple ment Tables S1 and S2 for sex-spe cific results).

State-Level Trends in Lifespan Variability

Table 1 shows e0†  val ues in each five-year period from 1960–1964 to 2015–2019 
for each state, D.C., and the United States over all. Figure 2 plots trends in lifespan  
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Fig. 1 Overall and sex-specific trends in lifespan disparity at birth (e0†) in the United States, 1960–2019
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dis par ity in each state and D.C. rel a tive to all  other states and the United States over-
all. Each panel in the fig ure shows trends in lifespan var i abil ity for an indi vid ual state 
(black cir cles) rel a tive to all  other states (gray cir cles) and the national aver age (dia-
monds) across five-year peri ods.

Every state expe ri enced a reduc tion in lifespan var i abil ity between 1960–1964 
and 2015–2019, but sub stan tial geo graphic het ero ge ne ity exists over time by state 
(Figure 2).3 Lifespan var i abil ity was con sis tently higher than the national aver age in 
south ern states, such as Alabama, Louisiana, and Mississippi. For exam ple, lifespan 
var i abil ity was highest in Mississippi in both 1960–1964 (e0† = 16.1) and 2015–2019 
(e0† = 13.7). D.C. exhibited the highest lev els of lifespan var i abil ity in sev eral inter-
me di ate peri ods, ris ing and then fall ing dur ing the late 1980s and early 1990s. Con-
versely, lifespan var i abil ity was con sis tently lower in north east ern (e.g., Connecticut 
and Mas sa chu setts), upper midwestern (e.g., Iowa, Minnesota, and Wisconsin), and 
west ern (e.g., California, Oregon, Utah, and Washington) states. Minnesota and Utah, 
where the aver age e0†  over time was nearly one year lower than the U.S. aver age, con-
sis tently had the low est lev els of lifespan var i abil ity of all  states.

Comparing trends in e0†  between Minnesota and Mississippi illus trates the 
sub stan tial amount of inter state mor tal ity inequal ity that exists within the United 
States. The gap in lifespan dis par ity between these states was highest in 1960–1964 
(3.0 years), fell to its low est level in 1985–1989 (1.8 years), and increased there af-
ter until 2015–2019 (2.5 years). Except for D.C. (whose e0†  rose sharply and then 
fell in the 1980s and 1990s), the spread between the highest and low est e0†  val-
ues wid ened in recent decades. Indeed, the worst-performing state in 2015–2019 
(Mississippi, e0†  = 13.7 years) had higher lev els of lifespan var i abil ity than the 
best-performing state almost six decades ear lier in 1960–1964 (Minnesota, e0†  = 
13.1 years).

Figure 3 plots changes in lifespan var i abil ity and changes in life expec tancy in 
three peri ods to exam ine how they covary. In the ear li est period (1960–1964 to 
1975–1979), lifespan var i abil ity decreases as life expec tancy increases. This neg a tive 
asso ci a tion was also observed between 1980–1984 and 1995–1999 for all  states but 
not D.C., although the gains in life expec tancy were lower than between 1960–1964 
and 1975–1979. From 2000–2004 to 2015–2019, changes in e0†  were pos i tive for 40 
states, despite con tin ued life expec tancy improve ments in every state except West 
Virginia. Thus, the strong neg a tive asso ci a tion observed between lifespan var i abil ity 
and life expec tancy across U.S. states from 1960 to 1999 was reversed for four fifths 
of states after the year 2000.

Finally, Figure 4 dis plays maps of lifespan var i abil ity in the peri ods span ning 
1960–1964 and 2015–2019 to visu al ize whether states clus ter into high-var i abil ity 
and low-var i abil ity regions. Darker shades rep re sent higher (i.e., less equi ta ble) lev-
els of lifespan var i abil ity. Several states with high lifespan var i abil ity through out 
the six-decade period are con cen trated in the south ern United States, par tic u larly 
 Alabama, Louisiana, Mississippi, and South Carolina. Many states in the Ohio River 

3 We pro vide model coef fi cients from lin ear mod els incor po rat ing within-state fixed effects in Tables 
S3–S6 of the online sup ple ment.
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8 D. C. Brown et al.

Fig. 2 Trends in lifespan disparity at birth (e0†) by state from 1960–1964 to 2015–2019. Each panel displays 
trends in lifespan disparity for an individual state or D.C. (black circles) relative to all other states (gray 
circles) and the national average (diamonds) in each five-year period.
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9State-Level Trends in Lifespan Variability

Valley and Appalachia (e.g., Indiana, Kentucky, Ohio, and West Virginia) saw their 
rel a tive posi tion worsen between 1960–1964 and 2015–2019. In con trast, rel a tive 
stand ing improved for some states along the East Coast (e.g., Georgia and Virginia) 
and in the West (e.g., Colorado and Nevada). As noted ear lier, clus ters of states in the 
Northeast, Upper Midwest, and West displayed con sis tently low lifespan var i abil ity 
through out the study period.
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Fig. 3 Change in lifespan disparity (e0
†  ) and life expectancy (e0) at birth among states in three time periods

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/60/1/1/1803555/1brow

n.pdf by guest on 10 April 2024



10 D. C. Brown et al.
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Fig. 4 Maps of lifespan disparity at birth (e0†) by state in 1960–1964 and 2015–2019
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Sensitivity Analyses

We exam ined the robust ness of our con clu sions to two alter na tive spec i fi ca tions. 
First, we esti mated each state’s e0† for women and men sep a rately. Sex-spe cific results 
within states largely mir rored those documented in the total pop u la tion. Lifespan 
var i abil ity was lower among women than men in each state and five-year period (see 
online sup ple ment Tables S1 and S2). Second, we trun cated deaths among infants and 
chil dren and exam ined trends in e10† . Prior stud ies have argued that includ ing infant 
and child deaths may bias results because these deaths occur far below the mean age 
at death (Edwards and Tuljapurkar 2005). The e10†  val ues were lower than e0† val ues, 
but trun ca tion at age 10 did not alter our sub stan tive con clu sions.

Discussion

Lifespan var i abil ity declined over time for all  states, but siz able disparities remain between 
states. These disparities gen er ally align with states’ var ied demo graphic, cul tural, and 
socio eco nomic con texts. For instance, south ern and Appa la chian states expe ri ence higher 
lev els of pov erty and poor health than other parts of the coun try (Fenelon 2013), and 
these states exhibit per sis tently higher lev els of lifespan var i abil ity. Additionally, states 
vastly dif fer in their pol icy con texts regard ing social inequal ity, such as Med ic aid expan-
sion, Earned Income Tax Credit, tobacco con trol, and set ting a min i mum wage above 
the fed eral level (Montez et al. 2020). Policies that alle vi ate pov erty and pro mote edu-
ca tional and occu pa tional oppor tu ni ties may be espe cially effec tive for averting pre vent-
able, early-life deaths that con trib ute dis pro por tion ately to lifespan var i abil ity (van Raalte 
et al. 2018). State pol i cies that cur tail early-life mor tal ity would have the dual ben e fit of 
increas ing life expec tancy while simul ta neously decreas ing lifespan inequal ity. By adopt-
ing more pro gres sive pol i cies found in most low-var i abil ity states, high-var i abil ity states 
have the poten tial to extend the lives of their most vul ner a ble res i dents, reduce lifespan 
var i abil ity, and close the pop u la tion health gaps between the lead ing and lag ging states.

Our results uncov ered a wor ri some trend of increas ing lifespan dis par ity within 
many states. Decompression (i.e., ris ing lifespan var i abil ity) occurred in D.C. dur ing 
the late 1980s and early 1990s, in West Virginia since 2000–2004, and in nearly every 
state in the most recent period (2010–2014 to 2015–2019). These rever sals are con-
sis tent with research in the United States documenting fall ing life expec tancy (Arias 
and Xu 2020), ris ing mid life mor tal ity (Masters et al. 2017; National Academies 
of Sciences, Engineering, and Medicine 2021), and increas ing lifespan var i abil ity 
(Acciai and Firebaugh 2019; Rogers et al. 2020). Although more research is needed 
to iden tify the rea sons behind increases in lifespan var i abil ity, evi dence sug gests that 
ris ing acci den tal poi son ing and sui cide deaths among youn ger adults are con trib ut ing 
fac tors (Acciai and Firebaugh 2017).

Limitations

Our study has two nota ble lim i ta tions. First, ana ly ses of more gran u lar geo graphic 
units may pro vide more nuanced insights into geo graphic disparities in lifespan 
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 var i abil ity over time. Mortality rates and life expec tancy dif fer widely between other 
sub state geo graphic lev els, such as counties or met ro pol i tan areas (Chetty et al. 2016; 
Elo et al. 2019; Ezzati et al. 2008), and sim i lar pat terns may exist for lifespan var i-
abil ity. Second, our ana ly ses do not exam ine how con tex tual and com po si tional dif-
fer ences con trib ute to diver gent trends in lifespan var i abil ity between states. Future 
stud ies should com bine USMDB data with state-level demo graphic, socio eco nomic, 
and pol icy data to address this lim i ta tion. Such ana ly ses should par tic u larly focus on 
trends starting in the 1970s and 1980s, the period when declines in lifespan var i abil ity 
began to slow and state pol icy envi ron ments con cur rently diverged.

Conclusions

Our study dem on strates sub stan tial state-level het ero ge ne ity in lifespan var i abil ity in 
the United States since the 1960s. Differences in the mag ni tude and degree of change 
of mor tal ity com pres sion have led to stag nant, and in some instances  grow ing, 
inequalities in lifespan var i abil ity across states. Thus, state-level disparities in mor tal-
ity rates and life expec tancy extend to state dif fer ences in lifespan var i abil ity. These 
pat terns are con sis tent with mount ing evi dence that geo graphic disparities in pop u la-
tion health have grown over time. Researchers should con tinue to mon i tor state-level 
inequal ity in lifespan var i abil ity because doing so will pro vide policymakers with 
valu able infor ma tion that they could lever age to improve pop u la tion health. ■
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