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Abstract

Background: A striking increase in the all-cause mortality of US middle-aged non-Hispanic

Whites in the past two decades has been documented by previous studies. The inter-

cohort patterns in US mortality, as well as their racial/ethnic disparities, are still unclear.

Methods: Using official mortality data, we study US annual mortality rates for ages

25–54 from 1990 to 2016 by gender and race/ethnicity. We conduct an age-period-cohort

analysis to disentangle the period and cohort forces driving the absolute changes in mor-

tality across cohorts. Nine leading causes of death are also explored to explain the inter-

cohort mortality patterns and their racial/ethnic disparities.

Results: We find cohort-specific elevated mortality trends for gender- and race/ethnicity-

specific populations. For non-Hispanic Blacks and Hispanics, Baby Boomers have

increased mortality trends compared with other cohorts. For non-Hispanic White

females, it is late-Gen Xers and early-Gen Yers for whom the mortality trends are higher

than other cohorts. For non-Hispanic White males, the elevated mortality pattern is found

for Baby Boomers, late-Gen Xers, and early-Gen Yers. The mortality pattern among Baby

Boomers is at least partially driven by mortality related to drug poisoning, suicide, exter-

nal causes, chronic obstructive pulmonary disease and HIV/AIDS for all race and gender

groups affected. The elevated mortality patterns among late-Gen Xers and early-Gen

Yers are at least partially driven by mortality related to drug poisonings and alcohol-

related diseases for non-Hispanic Whites. Differential patterns of drug poisoning-related

mortality play an important role in the racial/ethnic disparities in these mortality patterns.

Conclusions: We find substantial racial/ethnic disparities in inter-cohort mortality pat-

terns. Our findings also point to the unique challenges faced by younger generations.
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Introduction

Recent documentation of a striking increase in the all-

cause mortality rates of middle-aged non-Hispanic Whites

in the past two decades1,2 has stimulated extensive discus-

sion.3–9 Cumulative disadvantages triggered by progres-

sively worsening labour market opportunities at the time

of entry among non-Hispanic White cohorts have been

proposed to explain this mortality trend.1,2 However, most

existing research and media reports have limited their at-

tention to non-Hispanic Whites and have not focused on

racial/ethnic differences more broadly. In addition, al-

though there is some evidence showing that the increasing

mortality trend is not confined to the Baby Boomers,1,2 the

inter-cohort patterns in the mortality increase are still

unclear.

Building on the foregoing research, this paper analyses

the inter-cohort patterns in US mortality in early and middle

adulthood from 1990 to 2016, by gender and race/ethnicity.

Our focus on early and middle adulthood is driven by the

existing evidence that mortality under age 50 accounts for

much of the fact that US life expectancy lags behind that of

other industrialized countries.10 To link our findings to his-

torical context in the USA, we group all the single birth-year

cohorts into five generations: early-Baby Boomers (born

1946–55), late-Baby Boomers (born 1956–64), early-

Generation Xers (born 1965–72), late-Generation Xers

(born 1973–80) and early-Generation Yers (born 1981–91).

We first display the inter-cohort patterns in the absolute

changes of age-specific mortality by gender for non-

Hispanic Whites, non-Hispanic Blacks and Hispanics.

Considering that these patterns may be driven by age com-

positions and period fluctuations rather than reflecting the

real cohort patterns, inter-cohort patterns for all-cause mor-

tality rates are also examined independent of period and age

effects. For a closer look at interactions between cohort and

age effects on mortality trends, we break down our analysis

by 10-year age groups from early to middle adulthood: 25–

34, 35–44 and 45–54. Finally, to provide some preliminary

explanations on potential causes for our identified cohorts

with elevated mortality trends, we examine the inter-cohort

patterns of a variety of major causes of death, including drug

poisonings, suicides, alcohol-related diseases, heart disease &

stroke, HIV/AIDS, diabetes mellitus, external causes, chronic

obstructive pulmonary disease (COPD) and cancer. Results

from our analyses show substantial racial/ethnic differences

in inter-cohort mortality patterns. Besides the already much

discussed Baby Boomers, late-Gen Xers and early-Gen Yers

are also identified with increasing mortality trends, to which

adequate attention has not been paid previously.

Methods

We study US annual mortality rates for ages 25–54 from

1990 to 2016. Data on death counts come from the Center

for Disease Control and Prevention (CDC) Mortality

Multiple Cause Files. For a reference population at risk,

we use US population data from the National Cancer

Institute Surveillance, Epidemiology and End Results

Registry (SEER) for the respective years. We focus our

analysis on three race/ethnicity groups: non-Hispanic

Whites, non-Hispanic Blacks and Hispanics. Because

Hispanic/non-Hispanic origin can only be distinguished in

the SEER population data after the year 1989, we study

the years 1990–2016. Since our analyses focus on mortality

patterns in early and middle adulthood, we limit the data

to ages 25–54. To examine what drives increasing mortal-

ity among our identified cohorts, 5-year cause-specific

mortality of drug poisonings, suicides, alcohol-related dis-

eases, heart disease and stroke, HIV/AIDS, diabetes melli-

tus, external causes, COPD and cancer also is examined.

Details on coding causes of death are documented in

the supporting information (SI Coding Cause of Death,

available as Supplementary data at IJE online).

When estimating death rates using data from both vital

statistics and population census, discrepancies between

numerators and denominators of death rates may arise due

Key Messages

• For non-Hispanic Blacks and Hispanics, Baby Boomers have increased mortality trends compared with other cohorts.

• For non-Hispanic White females, late-Gen Xers and early-Gen Yers have increased mortality trends compared with

other cohorts.

• For non-Hispanic White males, Baby Boomers, late-Gen Xers and early-Gen Yers have increased mortality trends.

• The elevated mortality pattern among Baby Boomers is at least partially driven by mortality related to drug poison-

ing, suicide, external causes, chronic obstructive pulmonary disease and HIV/AIDS for all race and sex groups.

• Differential patterns of drug poisoning-related mortality play an important role in the racial/ethnic disparities in these

mortality patterns.
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to inconsistencies of Hispanic origin classifications in the

two data sources.11 These inconsistencies result from dif-

ferent reporting procedures adopted by these two data

sources. When collecting census data, information on

Hispanic origin is typically self-reported by a respondent,

whereas a decedent’s ethnicity on the death certificate is

typically reported by the funeral director.11 Sometimes the

funeral director consults next of kin about this informa-

tion, but often times he or she makes a judgement based on

his or her own observations.11 We distinguish Hispanic

ethnicity despite this limitation, for two reasons. First,

most previous studies have only focused on Black-White

disparities.8,12–16 Few studies have separated out Hispanic

ethnicity when examining racial/ethnic disparities in mor-

tality. Not considering ethnicity may be more problematic

for younger cohorts, because Hispanics comprise increas-

ing shares of the Black and (particularly the) White popula-

tions in recent decades, and the periods under examination

in our analysis are from the past three decades. Second,

there is some previous evidence showing that adjusting for

death certificate ethnic misclassification does not affect

Hispanic-White mortality differentials.11,17

To simultaneously estimate age, period and cohort

effects, we estimate log-linear multiple classification re-

gression models of mortality rates in the following form:18

log ðEijÞ ¼ log ðPijÞ þ lþ ai þ bj þ ck

where Eij denotes the expected number of deaths in cell

(i, j) that is assumed to be distributed as a Poisson variate,

log(Pij) is the log of the exposure Pij and is called the ‘off-

set’ or adjustment for the log-linear contingency table

model, m denotes the intercept or adjusted mean death

rate, ai denotes the i-th age effect, bj denotes the j-th period

effect, and ck denotes the k-th cohort effect.18,19 We ap-

plied the intrinsic estimator (IE) to obtain model effect co-

efficient estimates. The linear dependency between A,

P and C variables in an age-by-period array of aggregate

rates (Cohort¼ Period–Age) leads to a model identification

problem when estimating linear and fixed effects of A,

P and C. Among all existing methods that attempt to ad-

dress this identification problem, the IE imposes fewer

assumptions and yields valid model estimates.20

Specifically, the IE method imposes an orthogonality iden-

tifying constraint, and estimates a corresponding estimable

APC coefficient vector by the Moore-Penrose generalized

inverse matrix.21–24 A review of its key assumptions and

the sensitivity of its results to violations of these key

assumptions can be found in previous publications.24 For

our specific analysis, the IE is the preferred solution to esti-

mating APC variation in mortality when using National

Vital Statistics System data.22

Similar with other APC strategies, the IE estimates can

be sensitive to the peculiarities of the data analysed and to

the particular methodological decisions made in their ap-

plication. Therefore, we conducted sensitivity/robustness

analyses of the estimates we obtained from the IE. These

include: (i) estimation of model selection statistics to justify

our choice of the full APC accounting model over other

simpler models; (ii) an assessment of the internal consis-

tency of the IE estimates to choice of different reference

categories in the model specification; (iii) an examination

of the IE estimates for sensitivity to our cause-specific mor-

tality model specifications by categorizing 5-year measures

into 10-year groupings; and (iv) an evaluation of the IE

estimates of the A, P and C effect coefficients for robust-

ness as compared with estimates from an alternative

method of APC model specification and estimation—the

hierarchical age-period-cohort (HAPC) cross-classified

random effects models.9 All of the IE results reported for

the log-linear APC multiple classification model reported

below held up to these sensitivity analyses. Full details

of analyses are reported in the supporting information (SI

Sensitivity/Robustness Analyses, available as Supplementary

data at IJE online). We used two Stata computational mod-

ules, ie_rate25 and apc_ie,26 to estimate the model. Results

from these two programs are consistent.

To interpret the APC-IE coefficients, note that they do

not represent actual mortality rates of a certain age, period

or cohort, but rather patterns of estimated effects for each

temporal dimension (that is, net of the effects of the other

two temporal dimensions). We obtain three sets of single-

year coefficients for age, period and cohort, respectively,

from our estimation. The incident rate ratio (IRR) with re-

gard to the reference category can be calculated from the

exponential of the coefficient. The reference category is

the mean effect for all ages, periods or cohorts combined.

A negative coefficient leads to an IRR below 1, and a posi-

tive coefficient gives an IRR above 1. For example, an

IRR¼1.5 for a certain group means that this group is

50% more likely to die than the reference category.

Results

We first present the inter-cohort patterns in the absolute

changes of death rates by gender and race/ethnicity in

Figure 1. Interesting racial/ethnic disparities in inter-cohort

mortality patterns exist. Among females, compared with

other cohorts in each race/ethnicity group, non-Hispanic

White late-Gen Xers and early-Gen Yers have higher death

rates, whereas non-Hispanic Black and Hispanic early- and

late-Baby Boomers have higher death rates. Among males,

compared with other cohorts in each race/ethnicity group,

early- and late-Baby Boomers have higher death rates
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across all races, but the higher death rate for early-Gen

Yers is also very noticeable among non-Hispanic Whites.

These inter-cohort mortality patterns can be driven by

both period forces and cohort forces. Period effects refer to

the effects of temporal social contexts on all age groups si-

multaneously, whereas cohort effects refer to the effects of

unique early life experiences that are common to each spe-

cific birth cohort.27 To disentangle these two forces, we

first examine the period trends independent of age and co-

hort effects. Figure 2 presents graphed single-year coeffi-

cients of the estimated period effects for all-cause

mortality, for each of the age groups 25–34, 35–44 and

45–54, holding the variation associated with age and co-

hort constant. Consistent reductions in Hispanic and non-

Hispanic Black mortality rates since the early and middle

1990s are evident for all three age groups, net of the age

and cohort effects. However, the pattern for non-Hispanic

Whites is distinct. Net of the estimated age and cohort

effects, mortality rates in early and middle adulthood (ages

25–34 and 35–44 panels) have increased since the 1990s

among non-Hispanic White females. By contrast, the pe-

riod patterns in early and middle adulthood for non-

Hispanic White males show declines in the mid-1990s and

then show increases since the late 1990s, followed by rela-

tively stable trends since the early 2000s. For ages 45–54,

the estimated period effect coefficients for non-Hispanic

White females show increases in the 1990s followed by a

levelling off in the 2000s. Patterns for non-Hispanic White

males show slight declines in the mid-1990s and then slight

increases since the late 1990s, followed by a levelling off

since the early 2000s.

The period trends suggest that period forces have likely

contributed to the observed inter-cohort mortality patterns

in Figure 1. For non-Hispanic Blacks and Hispanics, the

period coefficients are the highest in the early 1990s, which

corresponds to the time when Baby Boomers were in their

Figure 1. Inter-cohort patterns of age-specific death rates by gender and race/ethnicity for ages 25–54.
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early and middle adulthood (ages 25–54). For non-Hispanic

White males, some of the highest period coefficients appear

around the mid-1990s, which corresponds to the higher

death rates among early-Baby Boomers at ages 35–44 in

Figure 1. The sharp increase of period coefficients in the

mid-2010s is consistent with the higher death rates among

early-Gen Yers at ages 25–34. For non-Hispanic White

females, the increasing period coefficients over time are con-

sistent with the observed higher death rates among late-Gen

Xers and early Gen-Yers at ages 25–44. The increases during

the late 1990s in the estimated period trends among non-

Hispanic Whites in early and middle adulthood (ages 25–54)

coincide with the timing of the onset of the opioid epidemic.

Next, we examine the estimated cohort patterns net of

age and period effects. Figure 3 shows the single-year co-

hort estimates by race/ethnicity and gender. A reorganiza-

tion of the results for each of the 10-year age groups

25–34, 35–44 and 45–54, can be found in the supporting

information (Supplementary Figure 4, available as

Supplementary data at IJE online). For non-Hispanic

White males, non-Hispanic Blacks, and Hispanics, despite

some small differences between age groups, we generally

see an increase in estimated cohort coefficients among

early-Baby Boomers (born 1946–55) and then a decrease

among late-Baby Boomers (born 1956–64) and early-Gen

Xers (born 1965–72). By contrast, for non-Hispanic White

females, cohort coefficients continuously increase from

early- to late-Boomers and decrease among early-Gen Xers

(born 1965–72). Cohort coefficients then increase again

among late-Gen Xers (born 1973–80) in all sex and race

groups. Among the early-Gen Yers (born 1981–90), cohort

coefficients decline slightly among non-Hispanic Blacks,

whereasx they increase slightly among non-Hispanic

Whites and Hispanics.

Figure 2. Estimated period effect coefficients for all-cause mortality by gender and race/ethnicity for age groups 25–34, 35–44 and 45–54, with 95%

confidence intervals.
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Consistent with the observed patterns in Figure 1, for

non-Hispanic Blacks and Hispanics, the cohort coefficients

are the highest among Baby Boomers. We also observe

cohort-based mortality increases among non-Hispanic Black

and Hispanic late-Gen Xers. For non-Hispanic White males,

the cohort coefficients are the highest among Baby Boomers

and early-Gen Yers. However, the cohort coefficients have

already increased sharply among late-Gen Xers. For non-

Hispanic White females, the highest cohort coefficients ap-

pear among late-Gen Xers and early-Gen Yers. The cohort

effect trend also increases among Baby Boomers, but the

magnitude of the increase seems to be smaller than that

among late-Gen Xers and early-Gen Yers.

Our cohort-based mortality results show substantial

race/ethnic disparities in inter-cohort mortality patterns.

First, cohort-based mortality is the highest among Baby

Boomers for non-Hispanic Blacks and Hispanics, which is

mainly driven by the increase in cohort-based mortality

among early-Baby Boomers. For non-Hispanic White

females, by contrast, cohort-based mortality is the highest

among late-Gen Xers and early-Gen Yers, which is mainly

driven by the sharp increase in cohort-based mortality

among late-Gen Xers. For non-Hispanic White males,

cohort-based mortality is the highest among Baby Boomers,

late-Gen Xers and early-Gen Yers, which is mainly driven

by increase in cohort-based mortality among early-Baby

Boomers and late-Gen Xers. Generally speaking, it appears

that Baby Boomers, late-Gen Xers and early-Gen Yers

across all race and gender groups have increased mortality

patterns at least sometime in early or middle adulthood.

Figure 3. Estimated cohort effect coefficients for all-cause mortality by gender and race/ethnicity for age groups 25–34, 35–44 and 45–54, with 95%

confidence intervals.
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To explore the potential-driven factors of the mortality

trends among our identified three cohorts, we investigate co-

hort components in cause-specific mortality trends using nine

leading causes: drug poisonings, suicides and alcohol-related

diseases, heart disease and stroke, HIV/AIDS, diabetes melli-

tus, external causes, COPD and cancer. Our choice of these

nine causes is based on recent literature on their important

roles in mortality levels or mortality increases.1,7,28–30 Due to

page limits, we only present results of causes with increasing

cohort effect trends among Baby Boomers, late-Gen Xers and

early-Gen Yers. Their corresponding period trends are avail-

able in the supporting information (Supplementary Figure 5,

available as Supplementary data at IJE online). Three main

findings are especially noteworthy from our investigation.

First, among the nine causes of investigation, drug poi-

sonings, suicides, COPD, external causes and HIV/AIDS-

related mortality are the five leading causes for the elevated

all-cause mortality trends among Baby Boomers across all

gender and race/ethnicity groups. Cohort effect trends de-

crease or stay at a low level among Baby Boomers for the

remaining four causes of death. To provide a general pic-

ture of this finding, Figure 4 shows estimates of the cohort

coefficients for the five causes (drug poisonings, suicides,

COPD, external causes and HIV/AIDS) by gender with all

races/ethnicities combined. For female Baby Boomers, the

increases of cohort coefficients for mortality related to

HIV/AIDS and COPD are particularly sharp, whereas the

increases are relatively minor for the other three causes.

For male Baby Boomers, besides HIV/AIDS and COPD,

the increase of cohort coefficients for mortality related to

drug poisoning is also noticeable.

Second, among the nine causes of investigation, racial/

ethnic disparities exist in the leading causes among late-

Gen Xers and early-Gen Yers. Figure 5 shows the esti-

mated cohort coefficients of causes with increasing mortal-

ity trends among late-Gen Xers and early-Gen Yers by

race/ethnicity and gender. For non-Hispanic Whites, drug

poisonings and alcohol-related diseases are the leading

causes. For Hispanics, drug poisonings and suicides are the

leading causes. Whereas the leading causes are the same

for males and females among non-Hispanic Whites and

Hispanics, the leading causes for non-Hispanic Black males

and females are different. For non-Hispanic Black females,

diabetes-related mortality is the only one that has an in-

creasing trend among late-Gen Xers and early-Gen Yers.

For non-Hispanic Black males, the corresponding leading

causes are cancer, external causes and alcohol-related

diseases.

Third, race/ethnic disparities in inter-cohort mortality

patterns documented in this study are at least partially

driven by differential drug poisoning mortality patterns.

This statement applies to both the differential cohort pat-

terns between non-Hispanic White female and other Baby

Boomers and the differential cohort patterns between non-

Hispanic White and other late-Gen Xers and early-Gen

Yers. Figure 6 shows estimated cohort coefficients of drug

poisoning mortality by race/ethnicity and gender. Among

Baby Boomers, the increase of cohort coefficients for non-

Hispanic White females is much smaller compared with

the other groups. Among late-Gen Xers and early-Gen

Yers, the increases of cohort coefficients for non-Hispanic

Whites are much larger compared with the other groups.

In sum, our cohort-based mortality results show sub-

stantial racial/ethnic disparities in inter-cohort mortality

patterns. For non-Hispanic Blacks and Hispanics, Baby

Boomers have elevated mortality trends compared with

Figure 4. Estimated cohort effect coefficients for Baby Boomers by gender and cause, with 95% confidence intervals.
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other cohorts. For non-Hispanic White females, late-Gen

Xers and early-Gen Yers have elevated mortality trends

compared with other cohorts. For non-Hispanic White

males, Baby Boomers, late-Gen Xers and early-Gen Yers

have higher mortality trends. The increased mortality

pattern among Baby Boomers is at least partially driven by

mortality related to drug poisoning, suicide, external

causes, COPD and HIV/AIDS for all race and gender

groups affected. The mortality patterns among late-Gen

Xers and early-Gen Yers are at least partially driven by

Figure 5. Estimated cohort effect coefficients for Gen Xers by race/ethnicity, gender and cause, with 95% confidence intervals.
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mortality related to drug poisonings and alcohol-related

diseases for non-Hispanic Whites. Differential patterns of

drug poisoning-related mortality play an important role in

the racial /ethnic disparities in these mortality patterns.

Discussion

Our findings indicate that drug poisonings, external

causes, suicides, COPD and HIV/AIDS have contributed to

the increase in cohort-based mortality trends among Baby

Boomers across all race/ethnicity and gender groups. The

important roles of HIV/AIDS, suicides and drug poisonings

in the elevated mortality pattern among Whites have been

emphasized by previous studies.1,7 However, the important

roles of external causes and COPD in this mortality trend

among Baby Boomers across all race groups have not been

much discussed in existing literature.

One of the most important new findings in our analyses

is that we identified late-Gen X and early-Gen Y as genera-

tions with elevated mortality patterns in addition to the al-

ready much discussed Baby Boomer generation,

particularly for non-Hispanic Whites. Late-Gen Xers and

early-Gen Yers, born in 1973–91, were aged 25–43 during

the period covered in our sample. Different from Baby

Boomers who were hit by the Great Recession in midlife,

late-Gen Xers and early-Gen Yers were hit in early adult-

hood. According to a poll done by the Pew Research

Center, compared with the generations that preceded

them, Gen Xers showed the most dramatic decrease in fi-

nancial satisfaction and confidence in retirement savings.31

Gen Xers were also hit the hardest by the housing crisis of

the late 2000s, with the highest percentage of mortgages

greater than the current market values of the property.31

Because of the Great Recession and its aftermath in the

2008–16 years, young adults (late-Gen Xers and early-Gen

Yers) had a particularly hard time finding jobs.31 These all

point to the unique challenges faced by young adult late-

Gen Xers and early-Gen Yers.

However, these economic disadvantages alone cannot

explain the racial/ethnic differences in inter-cohort mortal-

ity patterns. The underlying causes for increasing cohort-

based mortality rates seem to be very different across

races/ethnicities. For non-Hispanic Whites and to some ex-

tent Hispanics, drug poisoning mortality contributed sig-

nificantly to the increasing mortality pattern among these

generations. But for non-Hispanic Blacks, drug poisoning

mortality does not seem to play a role among these genera-

tions. Instead, cancer, external causes and alcohol-related

diseases are relevant causes for non-Hispanic Black males,

whereas diabetes is a relevant cause for non-Hispanic

Black females. The reasons for these race/ethnic differences

are still unclear, but they are very unlikely to be driven

only by differential cumulative disadvantages triggered by

progressively worsening labour market opportunities at

the time of entry, as proposed by previous studies.1,2 Here

we discuss three alternative possibilities.

First, the differences may reflect differential exposures

to opioid prescriptions between non-Hispanic Blacks and

other races. There are two potential reasons for these dif-

ferential exposures across races. First, non-Hispanic Blacks

may have disadvantages in access to health care compared

with other race groups.32 The limitation in access to health

care may lead to relatively limited access to prescription

drugs among non-Hispanic Blacks. Second, due to racial

bias in pain perception among medical practitioners,

non-Hispanic Black patients with pain may be treated dif-

ferently from non-Hispanic Whites.33,34 For example, a

non-Hispanic White patient may be more likely to obtain

prescription drugs than a non-Hispanic Black patient dur-

ing a pain-related health care visit.34,35

Second, it may reflect racial disparities in the prevalence

of obesity in the USA. Obesity is considered one of the ma-

jor forces driving up US mortality.28,30 Existing evidence

shows that Blacks, particularly Black females, have higher

risks of obesity compared with other races in the USA.36–38

This is also reflected in our finding that diabetes is one

Figure 6. Estimated cohort effect coefficients for drug poisoning mortality by race/ethnicity and gender, with 95% confidence intervals.
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leading cause for the elevated mortality among non-

Hispanic Black female late-Gen Xers.

Third, it may reflect racial disparities in the prevalence

of smoking in the USA. Smoking is also one of the major

forces driving up US mortality.28 It has been found to con-

tribute to higher risks of diabetes, cancer and accidental

death.39,40 Smoking is often a way to get relaxed among

low-income individuals with stress,41 and has a particu-

larly high prevalence among Blacks. Existing evidence

shows that smoking has contributed significantly to the

Black-White life expectancy gap among old-age males.42 It

is likely that smoking has contributed to the increasing

mortality pattern caused by cancer, external causes and di-

abetes among non-Hispanic Black younger generations.

Looking forward, late-Gen Xers and early-Gen Yers

may continue to face big economic challenges. The condi-

tions behind the mortality patterns for these cohorts, such

as stress, pain and obesity, may exert a heavier burden of

other related conditions (e.g. disability, depression), which

will put additional costs on US Social Security and

Medicare systems during the dependent years of these two

generations. Social scientists and policy makers are aware

of the financial burden for the younger generation, but the

elevated mortality rate among them has largely been ig-

nored, which will further cloud the economic and health

care prospects. This trend merits additional attention and

effective policy responses.

Although this paper studies US mortality trends, the

results also provide important implications for other coun-

tries that are having issues of drug poisoning, obesity and

smoking. Substantial increases in drug poisoning, smoking

and obesity prevalence and mortality have been found in

many countries throughout the world over the past de-

cade.43–47 As a country with relatively high levels of drug

poisoning, obesity and smoking-related mortality, research

findings for the US may contribute to an understanding of

how socioeconomic conditions affect mortality patterns re-

lated to these causes in other societal contexts.

Supplementary Data

Supplementary data are available at IJE online.
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