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Everywhere you look, incarceration seems to be doing harm. Research has impli-
cated incarceration not only in worse outcomes for individuals, their families, and their
communities but also in growing inequality. Yet incarceration may not always harm
society—even if it does harm those who experience it. To consider this possibility, I
build an argument demonstrating how the macro-level consequences of incarceration
may be distinctively harmful in the United States, focusing on the incarceration–health
relationship as one indicator of a broader phenomenon. I then test my hypothesis by
using an unbalanced panel data set including 21 developed democracies (N = 414)
and a series of ordinary least-squares models predicting three measures of population
health as a function of incarceration. Models including only a main effect of incarcera-
tion demonstrate an inverse association between changes in incarceration and changes
in population health. Models including an incarceration by U.S. interaction, however,
indicate that the population health consequences of changes in incarceration are far
worse in the United States than elsewhere. Taken together, the results indicate that the
United States is exceptional for both its rate of incarceration and its effects of incarcer-
ation, although it is unclear what drives this exceptionalism in effects.

Everywhere you look, incarceration seems to be doing harm. For the millions of
Americans who spend time in prison or jail annually (Glaze and Herberman, 2013), their
time behind bars on average leads to a host of negative life-course outcomes including
poor labor market prospects (Pager, 2003; Western, 2002), homelessness (Geller and
Curtis, 2011; Gowan, 2002), and divorce (Lopoo and Western, 2005; Massoglia, Remster,
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and King, 2011). The formerly incarcerated also suffer from a range of maladies that are
partly attributable to the time that they spent behind bars. These include not just elevated
mortality rates (Binswanger et al., 2007; Farrell and Marsden, 2008; Pridemore, 2014) but
also both physical and mental health problems (Massoglia, 2008; Schnittker and John,
2007; Schnittker, Massoglia, and Uggen, 2012).1

Looking beyond the effects on inmates, the families of the incarcerated must cope with
the stigma of having a family member incarcerated (Braman, 2004, Comfort, 2007, 2008)
and with the often-dramatic reductions in income (Geller, Garfinkel, and Western,
2011) and increases in both economic hardship (Schwartz-Soicher, Geller, and Garinfkel,
2011) and housing instability (Geller and Franklin, 2014; Wildeman, 2014) that come
along with this incarceration. Because of these effects, the women (Lee et al., 2014;
Wildeman, Schnittker, and Turney, 2012) and children (Geller et al., 2012; Haskins, 2014;
Roettger and Swisher, 2011; Wildeman, 2010) tied to the incarcerated tend to fare worse
than expected in a whole host of important domains. Although empirical tests of the
broader effects of incarceration on community life have been lacking, some research has
linked living in a high-incarceration neighborhood with a host of negative outcomes, in-
cluding far higher than predicted rates of both crime (Clear, 2007, 2008; Clear et al., 2003)
and psychiatric morbidity (Hatzenbuehler et al., 2015).

When these effects are combined with high rates of incarceration—and racial inequality
in incarceration—in the United States, the effects of incarceration may even be observ-
able at the population level (Western and Muller, 2013; Wildeman and Muller, 2012),
provided the effects of incarceration for inmates, families, and communities outweigh its
crime-fighting benefits.2 And indeed, studies testing the effects of incarceration in the
United States have shown that incarceration explains much of the racial gap in AIDS
(Johnson and Raphael, 2009) and some of the gaps in earnings (Western, 2006), marriage
(Lopoo and Western, 2005), child well-being (Wakefield and Wildeman, 2011, 2014), and
population health (Wildeman, 2012a, 2012b).

Virtually all existing research on the macro-level consequences of incarceration has to
date focused solely on the United States (but see Stuckler et al., 2008),3 however, which
is problematic because there are several reasons to expect changes in the incarceration
rate in the United States and in other developed democracies to yield qualitatively dif-
ferent results. First, and maybe most importantly, because of their low starting rates of
incarceration, the crime-fighting benefits of incarceration in other developed democracies

1. For reviews of these literatures, see Massoglia and Pridemore (2015) and Wakefield and Uggen
(2010).

2. Although the magnitude of the crime-fighting benefits of incarceration has long been contested
(Becsi, 1999; Johnson and Raphael, 2012; Levitt, 1996; Liedka, Piehl, and Useem, 2006; Marvell
and Moody, 1994; Spelman, 2008; Western, 2006), there is emerging consensus that the crime-
fighting benefits of incarceration were substantial at the beginning of the prison boom but have
dropped off since the early 1990s (Travis, Western, and Redburn, 2014).

3. Cross-national research has shown that including inmates in labor force calculations leads the
American employment advantage relative to other developed democracies to erode (Pettit, 2012;
Western, 2006; Western and Beckett, 1999). There is also some individual-level evidence, much of
which uses British (Murray and Farrington, 2005, 2008) or Danish (Andersen and Wildeman, 2014;
Wildeman et al., 2014) data, that parental incarceration has harmful effects on children in other de-
veloped democracies, so although there have been few macro-level studies on the effects of shifts
in incarceration for macro-level outcomes, there has been a strong individual-level research base
in some countries.
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should still be large (Johnson and Raphael, 2012), and the negative spillover effects of in-
creases in incarceration to communities (Clear, 2007, 2008; Clear et al., 2003) and budgets
(Ellwood and Guetzkow, 2009) should still be minimal. Second, annual increases in in-
carceration have also been greater in the United States than they have been in other
countries, and such yearly changes rather than the starting rate of incarceration may be
responsible for more deleterious consequences in the United States than elsewhere.
Third, conditions of confinement might be worse in the United States than in other
developed democracies (Pratt, 2008), leading to differential effects. Finally, the U.S. wel-
fare system may be less equipped to deal with a large currently and formerly incarcer-
ated population, prompting more negative consequences. Yet despite many reasons to
expect differential macro-level consequences of incarceration in the United States and
other developed democracies, no research has yet tested for differential effects on any
key outcomes.

In this article, I begin to fill this gap by providing the first test of the hypothesis that the
population health consequences of incarceration are fundamentally larger in the United
States than elsewhere. I focus on how changes in incarceration shape changes in pop-
ulation health by using three key dependent variables—life expectancy at birth, the in-
fant mortality rate, and age-specific mortality rates—as indicators. These measures, and
the emphasis on population health, are appropriate for several reasons. First, population
health is generally considered to provide an excellent gauge not only of the mortality
experience of a society but also of its well-being (Beckfield, 2004; Conley and Springer,
2001; Hall and Lamont, 2009). Second, the health of Americans has declined relative to
the residents of comparable nations in recent decades (Berkman, 2009; Oeppen and Vau-
pel, 2002). Finally, because life expectancy at birth represents the cumulative mortality
experience of a population, it can easily be broken into its constituent parts—age-specific
mortality rates. This allows me to test for implausible effects, as well as to see whether the
consequences of incarceration for mortality are concentrated in the expected age-by-sex
groups. In testing for effects of incarceration on population health, this article fills an im-
portant gap in the incarceration literature. It also extends discussion of the causes of the
comparatively high mortality risk of Americans relative to the residents of other wealthy
democracies beyond the welfare state (Conley and Springer, 2001), income inequality
(Wilkinson and Pickett, 2009), and health behaviors (Mokdad et al., 2004).

To test whether the incarceration–population-health association differs in the United
States and other developed democracies, I use an unbalanced panel data set of 21 de-
veloped democracies. Although both the short-term (Wildeman, 2012a) and long-term
(Johnson and Raphael, 2009) consequences of incarceration are of interest, the analyses
in this article focus solely on estimating the short-term effects of incarceration. The re-
sults from these analyses demonstrate that the detrimental consequences of increases in
incarceration for population health are more pronounced in the United States than in the
other countries considered, although it is unclear whether these distinctive consequences
are driven by the higher starting rate of incarceration in the United States, greater annual
increases in incarceration, worse conditions of confinement, less developed welfare state,
or some combination thereof.

INCARCERATION AND POPULATION HEALTH

Incarceration could affect population health through a whole host of channels, both
direct and indirect. In this section, I highlight five channels through which incarceration
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could affect population health by focusing first on three channels through which I expect
to find relatively uniform effects of incarceration across developed democracies before
moving on to two broader sets of mechanisms through which I expect to see differen-
tial associations across countries. Although there is a vast literature on incarceration and
health (Fazel and Baillargeon, 2011; Massoglia and Pridemore, 2015), I focus on the mor-
tality consequences of incarceration when possible, moving to broader health indicators
only for the spillover effects of incarceration.

UNIVERSAL POPULATION-HEALTH CONSEQUENCES
OF INCARCERATION

A tremendous amount of research has documented the first two mechanisms I consider
here—that being incarcerated decreases mortality risk by dramatically cutting the risk
of mortality resulting from homicide, accidents, and overdose and that being released
from confinement increases mortality risk by abruptly returning further-stigmatized in-
dividuals to society with little assistance—and so I will review them briefly. Although
causal evidence regarding the mortality-suppressing effects of current incarceration and
the mortality-inducing effects of release is scarce (but see Pridemore, 2014), research con-
sistently has shown that inmates die at a far lower rate than do demographically sim-
ilar adults (Ginder and Noonan, 2014; Mumola, 2007; Patterson, 2010; Rosen, Wohl,
and Schoenbach, 2011; Spaulding et al., 2011; for recent reviews, see Fazel and Bail-
largeon, 2011; Massoglia and Pridemore, 2015) and that former inmates die at a far
higher rate than do demographically similar adults, especially immediately after re-
lease (Bingswanger et al., 2007; Farrell and Marsden, 2007; Rosen, Schoenbach, and
Wohl, 2008; Spaulding et al., 2011; see also Loeffler, 2013; Massoglia et al., 2014; for
recent reviews, see Fazel and Baillargeon, 2011; Massoglia and Pridemore, 2015). Be-
cause of how strong and universal these relationships seem to be, it would be sur-
prising if all developed democracies did not experience increases in incarceration tied
with lower mortality rates among the men in the ages where the largest portion of
their mortality was a result of preventable causes of death and with higher mortal-
ity rates among the men in the ages where permanent prison and jail release is most
common.

The incarceration of young men also could reduce the mortality risk of demographi-
cally similar individuals with whom they might have been in violent encounters had they
not been incarcerated,4 which represents a third possible universal linkage between incar-
ceration and population mortality. Such indirect effects of incarceration on mortality are
difficult to isolate, but some research based on the United States has presented support-
ive evidence (Wildeman, 2012a: 85). The magnitude of these indirect mortality-reducing
benefits of incarceration could vary across countries, but it seems reasonable to expect
the noted protective effects in most settings.

4. For a discussion of the overlap between homicide victims and perpetrators, see Papachristos
(2009).
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CONTEXTUAL CONSEQUENCES OF INCARCERATION FOR POPULATION
HEALTH

Although there are several ways in which the incarceration–population-health associ-
ation should be universal—or at least close to universal—there are also several ways in
which incarceration could have differential effects on population health in the United
States and in other countries. In this regard, one especially important possibility is the
health of infant children. In the United States, research has shown that having a parent
incarcerated is associated with an increased risk of infant mortality and that increases in
imprisonment rates also lead to marked increases in the infant mortality rate (Wildeman,
2012b: 231–3). The limited evidence in the United States thus suggests that incarceration
compromises the health and well-being of infants.

Yet there are reasons to expect that increases in incarceration will not promote infant
mortality in other developed democracies. Although not a goal of incarceration, incar-
ceration likely limits the short-term fertility of individuals. If those in the population who
experience incarceration are most likely to have high-risk births, which seems likely given
the overlapping risk factors for these events (Western, 2006; Wise, 2003), then increases in
incarceration could decrease the infant mortality rate by limiting the number of high-risk
births. Within the United States, where increases in incarceration are positively associ-
ated with changes in the infant mortality rate (Wildeman, 2012b), it would be reasonable
to conclude that this decline in high-risk births is insufficient to offset the negative ef-
fects of having a parent incarcerated for infant’s survival. Yet in countries with a more
generous welfare state, it is not unreasonable to expect that incarceration may have a
qualitatively different effect. Indeed, in countries with generous welfare states, house-
hold economic resources and access to medical care, two of the mechanisms proposed to
link incarceration and infant mortality (Wildeman, 2012b: 231–2), may be less affected
by incarceration than in the United States, buffering the individual-level consequences
of incarceration for infant mortality. Under these conditions—of aggregate-level declines
in high-risk births and buffered consequences of family member incarceration for indi-
vidual infant’s survival probability—it might even be reasonable to expect increases in
the incarceration rate to lead to decreases in the infant mortality rate in other developed
democracies.

The broader spillover effects of increases in incarceration on adult family members and
communities that have recently received so much attention in the mostly U.S.-based lit-
erature (Hatzenbuehler et al., 2015; Johnson and Raphael, 2012; Lee et al., 2014, 2015;
Wildeman, Schnittker, and Turney, 2012) may also be contextually dependent. Although
much of this research has suggested that the effects of increases in incarceration are
shared equally by males and females (Hatzenbuehler et al., 2015; Johnson and Raphael,
2012), research has also suggested that having a family member incarcerated puts women,
but not men, at elevated risk for a host of risk factors for cardiovascular disease (Lee
et al., 2014), implying that the broader spillover effects of high rates of incarceration for
the health of women may be greater than the effects for men.

Virtually all research on the community-level consequences of incarceration either has
used highly disadvantaged samples in which the average starting rate of incarceration
was high (Hatzenbuehler et al., 2015) or has assumed that community-level incarcer-
ation rates only have significant harmful effects when incarceration is highly prevalent
(Clear, 2008), and as such, it is unclear how these results generalize to other contexts with
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lower incarceration rates. Because no other countries are likely to have community-level
incarceration rates anywhere near the tipping point hypothesized within the United
States, it would be reasonable to assume small, even negligible, spillover effects in this
regard outside of the United States. This is especially the case given the consequences of
exposure to crime for individuals (Sharkey et al., 2012). The same is likely the case for
spillover effects on family members as countries with a more highly developed welfare
state, a lower starting rate of incarceration, or a more modest annual increase in incarcer-
ation may be better able to minimize the family consequences of incarceration.

Thus, the little existing research on incarceration and population health has implied the
possibility of some contextually dependent consequences of incarceration for population
health, with the limited evidence suggesting that the broader spillover effects of incarcer-
ation should be most negative in the United States and should be primarily null in other
developed democracies.

PREDICTIONS

Based on existing research, I have two core predictions. First, I expect changes in in-
carceration to be inversely associated with changes in population health. Second, I ex-
pect increases in incarceration to have worse consequences for population health in the
United States than in other developed democracies. Because I will test both of these core
predictions only on the broadest measures of population health (life expectancy and in-
fant mortality), I also have three predictions involving the relationship between changes
in incarceration and changes in age- and sex-specific mortality rates. First, increases in
incarceration will be associated with decreases in mortality among young men and with
increases in mortality among men closer to the average age of prison release in both
the United States and the other 20 developed democracies considered here. Second, in-
creases in incarceration will only be associated with increases in female mortality rates in
the United States as it is only in the United States that I expect to see significant spillover
effects of incarceration on mortality (and female incarceration rates are likely too low to
have an effect on aggregate mortality rates). Third, increases in incarceration will only be
associated with significant increases in mortality for infants, children, and older persons in
the United States. These three predictions revolving around age- and sex-specific effects
of incarceration on mortality provide a vital plausibility check for the stage of the analysis
focusing on broader measures.

DATA AND ANALYTIC STRATEGY

DATA

I use an unbalanced panel data set covering the years 1981–2007 (N = 414) and includ-
ing 21 countries that were either founding members of the Organisation for Economic
Co-operation and Development (OECD) or wealthy democracies at the beginning of the
period. The data were drawn from various sources (table A1 in appendix A in the online
supporting information5).

5. Additional supporting information can be found in the listing for this article in the Wiley Online
Library at http://onlinelibrary.wiley.com/doi/10.1111/crim.2016.54.issue-2/issuetoc.
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Table 1. Descriptive Statistics (N = 414)
Variable Mean (SD) Min Max

Dependent Variables
Total life expectancy at birth (in years) 77.7 (1.8) 73.6 82.4
Male life expectancy at birth (in years) 74.7 (2.0) 70.2 79.2
Female life expectancy at birth (in years) 80.7 (1.7) 76.4 85.8
Infant mortality rate (per 1,000) 5.8 (1.8) 2.4 11.4

Explanatory Variable
Incarceration rate in previous year (per 1,000) 1.1 (1.1) .3 7.4

Control Variables
Total fertility rate 1.7 (.2) 1.2 2.4
Percent of the population 65+ 14.4 (2.2) 9.6 20.8
Per capita GDP in 2000 dollars (logged) 10.1 (.2) 9.5 10.8
Unemployment rate 7.3 (3.9) .5 23.9
Per capita public health care expenditures in 2000 dollars (logged) 7.4 (.3) 6.5 8.0
Per capita social expenditures in 2000 dollars (logged) 8.6 (.3) 7.5 9.5
Income inequality (Gini) 28.9 (4.2) 20.9 37.9
Homicide rate (per 100,000) 1.9 (1.7) .2 9.8

ABBREVIATIONS: GDP = gross domestic product; SD = standard deviation.
Source: Table A1 in online supporting information.

Dependent Variables

I use three sets of dependent variables: measures of life expectancy at birth, infant mor-
tality rates, and age-specific mortality rates. Life expectancy at birth provides an overview
of the health of a population (see especially Hall and Lamont, 2009; see also Beckfield,
2004). As the associations between incarceration and health may vary by sex, I consider
not only total life expectancy but also male and female life expectancies. The infant mor-
tality rate is an indicator of the health of women of childbearing age and their infants
(Conley and Springer, 2001). The final dependent variables are age-specific mortality
rates for males and females. I break age-specific mortality rates into 5-year age groups (to
65–69), with the exception of considering 0–1 and 1–4 as separate categories. I consider
age-specific effects of incarceration on mortality because it allows me to 1) detect implau-
sible effects of incarceration on mortality rates and 2) isolate age-specific variations in the
mortality effects of incarceration.

Before moving on, it is worth noting that the measures of life expectancy for some
countries are based on a 3-year moving average (Australia, Canada, and New Zealand;
OECD, 2015). Because these measures were not based on a single year, I also ran analyses
using a 2-year lagged incarceration rate and a 3-year lagged incarceration rate. These
analyses, which are available upon request, yielded substantively identical conclusions,
implying the differences across countries in the measurement of life expectancy is not
influencing my results.

Table 1 presents descriptive statistics on life expectancy, infant mortality, and the con-
trols. Average life expectancy is 77.7 years, with females (at 80.7 years) expected to live
6 years longer than males (at 74.7 years). The average infant mortality rate was 5.8 per
1,000. Table S1 in the online supporting information presents descriptive statistics on age-
specific mortality rates.

Figure A1 in appendix A in the online supporting information shows how life ex-
pectancy at birth increased across these developed democracies. All countries included
in the analysis experienced an increase in life expectancy at birth over this period,
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although there were pronounced variations across countries in how much their life ex-
pectancy increased. The average increase was .22 years of life expectancy annually, with
the largest increase taking place in New Zealand (.29 years annually) and the smallest
ones taking place in the Netherlands (.15 years annually) and the United States (.16 years
annually).

Figure A2 in appendix A in the online supporting information shows a similar pattern
toward increasing population health over this period by showing the reductions in the
infant mortality rate. The average annual decline in the infant mortality rates in these
countries was .22 per 1,000, with Japan experiencing the smallest decrease annually at
.13 per 1,000 (although from a low starting infant mortality rate of approximately 5.20 per
1,000) and Portugal experiencing the largest decrease annually at .47 per 1,000.

Explanatory Variable

The explanatory variable is the incarceration rate in the previous year and is mea-
sured per 1,000 individuals in the population. I use the incarceration rate, which in-
cludes prison and jail confinement, rather than the imprisonment rate, which includes
only prison confinement, because it is easier to compare across nations than the impris-
onment rate is. I focus on the total rate because sex-specific estimates of the incarceration
rate are available for too few country-years to provide a strong test of sex-specific effects
(Walmsley, 2012).

By using the incarceration rate in the prior year to predict population health in the
current year, I provide insight only into the immediate consequences of incarceration
for population-level mortality, and as such, the results presented in this article do not
capture the longer term mortality consequences of incarceration that work indirectly
through channels ranging from elevated AIDS infection rates (Johnson and Raphael,
2009) to higher rates of mental and physical health problems as a result of incarceration
(Hatzenbuehler et al., 2015; Lee et al., 2014). I focus on these short-run effects because
a complete analysis of the long-run consequences of incarceration for mortality, which
could include a long series of lags for some causes of death (Johnson and Raphael, 2009),
would not produce stable estimates given the small number of observations I have for
each country. Nonetheless, a more complete analysis of this relationship, including a long
series of lags, is an especially pressing task for future research.

As table 1 indicates, the average incarceration rate per 1,000 was 1.1 in the analytic
sample. In figure A3 in appendix A in the online supporting information, which shows
trends in the incarceration rate across countries over these years (in the traditional metric
of per 100,000), the United States stands out as an extreme outlier. The average annual
increase in the incarceration rate over this period was 1.6 inmates. The average annual
increase for the United States, however, was 23.0 inmates. The country with the next
largest average increase (New Zealand) added approximately 3.8 inmates per 100,000
annually.

Control Variables

This analysis also includes a host of control variables. These include the total fertility
rate, the percentage of the population 65 years of age or older, per capita gross domes-
tic product (GDP), the unemployment rate, public expenditures on health, total social
expenditures, income inequality, and the homicide rate. Until recently, data on income
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inequality were limited, making it difficult to control for income inequality in models
using repeated observations on countries without losing many observations. However,
a new data set called “Standardizing the World Income Inequality Database” (SWIID)
provides information on income inequality for all country-years included in this analysis
(Solt, 2009). Changes in incarceration do not correspond closely with changes in crime
in the United States in this period (Western, 2006), but I still control for the homicide
rate. I do so for three reasons. First, homicide is also a cause of death. Second, research
has suggested a substantial association between incarceration and homicide rates in other
countries (Nadanovsky and Cunha-Cruz, 2009). Finally, homicide is the crime most un-
likely to be defined dramatically differently across countries.6

Although the tables presented in the body of this article suppress the coefficients for
the controls, in the interest of parsimony, table A2 in appendix A in the online supporting
information shows the full results for the life expectancy and infant mortality models,
including all coefficients for the control variables.

ANALYTIC STRATEGY

For all analyses, I rely on an ordinary least-squares (OLS) regression model with coun-
try and year fixed effects and standard errors based on the Huber–White sandwich es-
timator. This model is appropriate because it controls for stable (yet unobserved) traits
of countries possibly associated with both incarceration rates and population health, as
well as dealing with the possibility that yearly variations in incarceration and popula-
tion health may be better modeled with a series of dummy variables than with a smaller
number of terms capturing this variation.7 In cross-national analyses, unobserved het-
erogeneity is among the most serious threats to causal inference, so including country
fixed effects improves the reliability of results, although it is worth pointing out that a
model estimating the incarceration–population-health association on the basis of exoge-
nous variation in incarceration would be preferable. Unfortunately, isolating exogenous
variation in incarceration, whether within the U.S. context (Levitt, 1996) or the interna-
tional one (Drago, Galbiati, and Vertova, 2009) is difficult, and hence, this analysis is not
able to do so. This omission is problematic because it leaves open for debate whether any
association between incarceration and population health is causal or is instead driven by
other channels. As such, future research might consider testing whether the method used
by Johnson and Raphael (2012) to isolate exogenous variation in incarceration could be
extended internationally.

6. Given research showing that political constellations influence imprisonment rates, it would have
been reasonable to control for such measures. Following Sutton (2000: 380), some analyses initially
included a control for right-party dominance. These analyses produced almost identical results
for all analyses included in this article but resulted in the loss of 157 country-year observations,
representing 38 percent of the initial observations, so I excluded this control.

7. Although a feasible generalized least-squares (FGLS) model with random and fixed effects would
have improved efficiency, I did not use that model because Hausman tests revealed significant dif-
ferences between the FGLS and OLS estimates. The efficiency gained from using random effects
is preferable to fixed effects only when it does not significantly alter the coefficients (Halaby, 2004;
see also Beckfield, 2006), so I use the OLS regression model with fixed effects. Nonetheless, esti-
mated incarceration–population-health associations were similar in FGLS models with fixed and
random effects.
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At least two other related difficulties stem from the use of a panel data, however, both
of which could lead to biased standard errors, leading me to over- or underreject the null
hypothesis: 1) the clustering of observations on countries and 2) serial correlation. To deal
with these two issues, I include country and year fixed effects and use standard errors
based on the Huber–White sandwich estimator. I opt for these standard errors for two
reasons. First, because most models that deal with serial correlation assume an autore-
gression [AR(1)] process for the serial correlation, they misestimate standard errors when
the process is not AR(1), which is often the case (Bertrand, Duflo, and Mullainathan,
2004: 272). Second, although research often has suggested using cluster-robust standard
errors for balanced panels with a large number of clusters (Cameron and Miller, 2015),
when the number of clusters is small8 in an unbalanced panel, cluster-robust standard er-
rors do not perform as well as they do with a larger number of clusters or in a balanced
panel (Cameron, Gelbasch, and Miller, 2008: 421–2) and hence are likely inappropriate.
For the main results presented in this article, I therefore use standard errors based on the
Huber–White sandwich estimator. But I also show in table S2 in the online supporting in-
formation how the p values change across the life expectancy and infant mortality models
when an OLS model with 1) default standard errors or 2) with cluster-robust standard er-
rors or 3) a feasible generalized least-squares (FGLS) model with default standard errors
assuming an AR(1) process is used instead. Although the cluster-robust standard errors
always lead to larger p values, the results are nonetheless highly consistent regardless of
which combination of model type and standard error type I is selected.

Stationarity is also a concern as failing to address this issue can lead to biased estimates
(Spelman, 2008). Because results from cross-sectionally augmented Dickey–Fuller tests
(on the full panel and the strongly balanced panel) and the Hadri LaGrange Multiplier
test (on the strongly balanced panel) did not provide definitive evidence regarding the
stationarity of the 49 dependent variables (total life expectancy, female life expectancy,
male life expectancy, infant mortality, 15 total age-specific mortality rates, 15 female age-
specific mortality rates, and 15 male age-specific mortality rates), it was unclear whether
the modeling strategy applied in this article or a first difference strategy would be more
appropriate. After strongly balancing the panel to include only countries with complete
data from 1991 to 2005, which involved dropping 144 observations (representing 35 per-
cent of the country-years included in the complete analysis), results were similar using a
first difference model.9

The analysis proceeds in four stages. In the first stage (table 2, models 1–4), I consider
the association between incarceration and population. These models specify this relation-
ship by using only a main effect of incarceration that applies to all 21 countries considered
in this article.

8. Although there is no hard-and-fast rule for what constitutes a relatively small number of clusters,
most researchers in this area would suggest that less than 50 clusters is relatively small, and nearly
all would suggest that less than 20 clusters is relatively small (Cameron, Gelbasch, and Miller, 2008;
Cameron and Miller, 2015). I have 21 clusters.

9. The only exception is that the relationship between incarceration and the infant mortality rate in
the full sample (reported in table 2) is not statistically significant in the first difference model. It
is unclear whether this difference is attributable to the change in the analytic sample or to the
different modeling strategy.
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Figure 1. Estimating the Magnitude of the Effect of Changes
in Incarceration on Life Expectancy at Birth
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Figure 2. Estimating the Magnitude of the Effect of Changes
in Incarceration on Infant Mortality

1980 1985 1990 1995 2000 2005

2
4

6
8

10
12

Year

In
fa

nt
 M

or
ta

lit
y 

pe
r 

1,
00

0

Actual Incarceration
1983 Incarceration

United States

1980 1985 1990 1995 2000 2005

2
4

6
8

10
12

Year

In
fa

nt
 M

or
ta

lit
y 

pe
r 

1,
00

0

Actual Incarceration
1985 Incarceration

20 Other Developed Democracies

° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° °

°

° ° ° °

° ° ° ° ° °
° °° °° °°

°°°°°
°°°°°

°°°

°

°

In the second stage (table 2, models 5–8), I model an interaction between the United
States and the incarceration rate in my models predicting life expectancy at birth and the
infant mortality rate.

In the third stage (figures 1 and 2), I show how large these effects are at the macro
level by predicting life expectancy and the infant mortality rate for countries based on 1)
the model including only a main effect and 2) the model including the interaction effect
under the counterfactual scenario where the country’s incarceration rate had remained at
its starting level.

In the final stage (table 3), I consider the association between incarceration and age-
specific mortality rates. Unlike the other stages of the analysis, which rely on an interac-
tion term to model differential effects, this stage relies on models including the United
States and models excluding the United States to do so. The models excluding the United
States are an especially important check of the results from stage two as they allow me



372 WILDEMAN

Table 3. Age-Specific Mortality Effects of Incarceration, 1981–2007
Age Total Male Female

Including the U.S. (N = 414)
<1 .000249∗ .000308∗∗ .000200∗

(.000097) (.000117) (.000093)
1–4 .000007 −.000009 .000020∗

(.000008) (.000011) (.000008)
5–9 .000012∗∗ .000011∗ .000011∗

(.000004) (.000005) (.000004)
10–14 .000003 .000008 −.000005

(.000005) (.000007) (.000005)
15–19 .000027∗ .000034 .000000

(.000012) (.000018) (.000006)
20–24 .000056∗ .000062∗ .000017∗

(.000017) (.000024) (.000009)
25–29 .000047∗ .000031 .000032∗∗

(.000020) (.000031) (.000010)
30–34 .000046∗ .000023 .000034∗∗∗

(.000019) (.000030) (.000008)
35–39 .000108∗∗∗ .000076∗∗ .000096∗∗∗

(.000017) (.000024) (.000012)
40–44 .000171∗∗∗ .000171∗∗∗ .000110∗∗∗

(.000021) (.000029) (.000018)
45–49 .000169∗∗∗ .000139∗∗∗ .000100∗∗∗

(.000028) (.000029) (.000028)
50–54 .000189∗∗∗ .000168∗∗∗ .000050

(.000045) (.000046) (.000042)
55–59 .000366∗∗∗ .000363∗∗∗ .000109∗

(.000064) (.000065) (.000045)
60–64 .000659∗∗∗ .000647∗∗∗ .000278∗∗∗

(.000099) (.000106) (.000065)
65–69 .001054∗∗∗ .000873∗∗∗ .000671∗∗∗

(.000159) (.000179) (.000098)

Excluding the U.S. (N = 390)
<1 −.001228∗∗∗ −.001464∗∗∗ −.001029∗∗∗

(.000287) (.000361) (.000287)
1–4 −.000061∗∗ −.000099∗∗ −.000016

(.000023) (.000038) (.000029)
5–9 −.000011 −.000014 −.000004

(.000012) (.000018) (.000016)
10–14 −.000042∗∗ −.000024 −.000059∗

(.000016) (.000027) (.000021)
15–19 −.000141∗∗∗ −.000229∗∗∗ −.000031

(.000031) (.000049) (.000027)
20–24 −.000160∗∗∗ –.000266∗∗∗ −.000028

(.00004) (.000062) (.000009)
25–29 −.000011 –.000035 .000014

(.000044) (.000081) (.000039)
30–34 .000172∗∗ .000314∗∗∗ .000015

(.000055) (.000087) (.000032)
35–39 .000320∗∗∗ .000477∗∗∗ .000145∗∗∗

(.000046) (.000067) (.000045)
40–44 .000214∗∗∗ .000398∗∗∗ .000036

(.000056) (.000084) (.000052)
45–49 −.000066 −.000003 −.000091

(.000069) (.000088) (.000089)
50–54 −.000260† −.000216 −.000200

(.000148) (.000172) (.000168)

(Continued)
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Table 3. Continued
Age Total Male Female

55–59 −.000235 −.000018 −.000260
(.000195) (.000267) (.000172)

60–64 −.000134 −.000116 −.000058
(.000314) (.000437) (.000288)

65–69 −.000501 −.000969 −.000181
(.000490) (.000669) (.000419)

NOTES: All models include country FE, year FE, and all controls listed in table 1. Standard errors are in
parentheses. All t tests are two-sided.
ABBREVIATION: FE = fixed effects.
†p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001 (two-tailed).

to check for implausible effects, which would suggest a spurious relationship not noticed
earlier, as well as to see whether the consequences of incarceration for mortality are con-
centrated in the ages that might be expected based on existing research.

RESULTS

RESULTS FROM MODELS ESTIMATING ONLY THE MAIN EFFECT
OF INCARCERATION

In models 1–4 of table 2, I present estimates of the association between the incarcera-
tion rate and two measures of population health, life expectancy at birth and the infant
mortality rate, in 21 wealthy democracies over the 1981–2007 period. I also present sex-
specific results for life expectancy at birth. All models include country fixed effects, year
fixed effects, and all controls.

These models paint a consistent portrait of increases in incarceration being inversely
associated with improvements in population health, which is in line with previous research
on the population health implications of incarceration in the United States (Wildeman,
2012a, 2012b). For life expectancy, the estimated effect suggests that each 1 per 1,000
increase in incarceration is associated with a .29 (for males) to .37 (for females) year
decline10 in life expectancy at birth, with both associations being statistically significant
at the .001 level. (The association with total life expectancy is similar.) The association
between incarceration and the infant mortality rate is only significant at the .05 level, but
this association nonetheless indicates a substantial effect, with each 1 per 1,000 increase
in incarceration tied to a .25 per 1,000 increase in infant mortality. Thus, the results from
this stage of the analysis show a strong, consistent main effect.

RESULTS FROM MODELS THAT ALSO INCLUDE AN INTERACTION
EFFECT

Models 1–4 in table 2 suggest an inverse association between increases in incarcera-
tion and changes in population health in developed democracies, but since the United

10. It is important to keep in mind, as figures A1 and A2 in appendix A in online supporting informa-
tion show, that all nations experienced increases in both life expectancy and infant mortality over
this time. As such, when I discuss incarceration leading to declines in population health, I only
mean to indicate declines in the population health gains experienced over this period.
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States is such an outlier in terms of incarceration and there are reasons to expect the
incarceration–population-health association to differ in the United States and in other
developed democracies, models that do not consider this possibility may not accurately
reflect the relationship between incarceration and population health for other nations.
Models 5–8 test whether the incarceration–population-health association is distinctively
adverse in the United States by including an interaction term. In three of the four cases
(for total life expectancy, male life expectancy, and infant mortality), there is evidence at
the .01 level or better that incarceration has a significantly more adverse effect on pop-
ulation health in the United States. In the other cases (for female life expectancy), the
evidence for such an interaction effect is weaker, although still marginally significant.

Although the standard errors for the main effects of incarceration in models 5–8 sug-
gest notable heterogeneity in its impact across non-U.S. nations, the results indicate that
the adverse effect of incarceration on mortality is much smaller for these nations as a
whole than it is in the United States. The estimated effects, moreover, are substantial.
For total life expectancy, for instance, each 1 per 1,000 increase in the incarceration rate
is associated with a statistically insignificant increase of .12 years in all developed democ-
racies except the United States and a .37 year decline in life expectancy in the United
States. For infant mortality, each 1 per 1,000 increase in the incarceration rate is associ-
ated with a statistically significant decrease of 1.19 per 1,000 in the infant mortality rate in
all developed democracies except the United States and an increase of .37 per 1,000 in the
United States. Thus, these results provide strong support for a distinctive incarceration–
population-health association in the United States.

HOW MUCH DOES INCARCERATION AFFECT POPULATION HEALTH
IN WEALTHY DEMOCRACIES?

To gauge just how large the consequences of changes in incarceration could be for
population health both in the United States and in other developed democracies, figure
1 plots total life expectancy at birth including the main effect from model 5 and the in-
teraction effect for model 5 (which only affects the United States) under two scenarios:
1) holding the incarceration rate at its starting level and 2) allowing the incarceration rate
to change as it did over the period. For both of these scenarios, I allow all other values
to change as they did and generate predicted values for life expectancy to change accord-
ingly. Thus, the “Actual Incarceration” points represent the predicted life expectancy
in these 21 countries as a result of how all independent variables changed; the other pre-
dicted values represent the predicted life expectancy in these countries, assuming all other
independent variables changed as they did but incarceration remained at its starting level.

Because of the modest growth in incarceration in all countries included in figure 1 ex-
cept the United States and the small point estimates from model 5 in table 2 (indicating
that each 1 per 1,000 increase in incarceration is associated with a statistically insignifi-
cant increase in total life expectancy at birth of .12 years), the macro-level consequences
of incarceration for total life expectancy at birth were muted for the pooled sample. As
a result, the two lines for the 20 developed democracies other than the United States in
figure 1 are indistinguishable. This could not be further from the truth for the United
States. For total life expectancy at birth, the results from figure 1 indicate that the United
States missed out on 1.79 years of total life expectancy gains as a result of increases in
incarceration over this period. As the observed increase in life expectancy in the United
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States over this period was 3.50 years, this means that absent increases in incarceration,
my model predicts that life expectancy at birth in the United States would have increased
51.10 percent more than it did. Because macro-level effects outside of the United States
are minute, mass incarceration could have substantially increased inequality in life ex-
pectancy at birth between the United States and other developed democracies.

The results from figure 2, which considers infant mortality, are similar. According to
these predictions, the U.S. infant mortality rate would have declined 1.78 per 1,000 more
absent increases in incarceration, meaning that it would have decreased 39.60 percent
more absent increases in incarceration (4.50 per 1,000 observed). For the pooled sample,
macro-level effects of changes in incarceration are again small. Thus, the results from
figure 2 suggest that mass incarceration has greatly increased disparities in infant mortality
between the United States and other developed nations.

AGE-SPECIFIC EFFECTS OF INCARCERATION ON MORTALITY

The results presented to this point are provocative. Yet absent age- and sex-specific
analyses of the mortality effects of incarceration, it remains unclear whether these results
are driven through plausible channels, suggesting a real effect, or implausible ones, sug-
gesting a spurious relationship. In table 3, I estimate age-specific associations between
incarceration and mortality for the total, male, and female population to provide insight
into how the relationship between incarceration and mortality is concentrated in differ-
ent age groups. Before moving on from this analysis, however, it is worth reviewing what
age-specific mortality effects seem plausible. First, increases in the incarceration rate will
be associated with decreases in mortality among men in their late teens and early 20s and
with increases in mortality among men in their 30s in all countries. Second, increases in
the incarceration rate will only be associated with elevated rates of mortality for infants,
children, adult women, and older persons in the United States.

For the full sample, the age-specific associations are largely consistent with what
would be expected based on U.S.-specific research on mortality—and health effects more
broadly. Incarceration growth does not reduce mortality among those in their late teens
and early 20s for the full sample, but the other age patterns fit the expected pattern. It
is unclear why the protective effects of incarceration are not found in the full sample but
are in the sample excluding the United States, and this odd finding deserves greater at-
tention in future research. Aside from this one odd finding, there is the usual increase in
infant and child mortality associated with increases in the incarceration rate (Wildeman,
2012b). And there is the usual uptick in male mortality around the age at which inmate
release is most concentrated (Binswanger et al., 2007). And there is also evidence of
population-level mortality consequences of increases in incarceration not only for adult
women, especially in their 40s, but also the entire population in the later ages, which again
is highly consistent with research on the spillover effects of incarceration (Clear, 2007).
Thus, the results for the full sample are broadly consistent with what would be expected
on the basis of U.S.-based research, which makes sense because, as we have seen before
(models 1–4 in table 2), the results for the full sample tend to be driven by the massive
changes in the U.S. incarceration rate over this period.

In the second set of panels, I shift to estimating the age-specific effects of increases in
the incarceration rate outside of the United States. I use this restricted sample instead
of an interaction effect because focusing exclusively on these age-specific associations
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in the 20 countries in which incarceration does not seem to have discernible negative
consequences for population health makes it easier to detect implausible associations than
it would be by using a set of main effects and interaction effects across such a large model
space (results from 45 models are presented).

The results for males provide support for three key findings. First, increases in incar-
ceration are associated with substantial and statistically significant declines in mortality
for boys younger than 5 years of age, with effects concentrated among infants. Second,
increases in incarceration are associated with substantial and statistically significant de-
clines in the mortality rate of males between 15 and 24 years of age—precisely the age
when preventable forms of mortality such as homicide, overdose, and accidents could be
diminished through incapacitation. Finally, increases in incarceration are associated with
significant increases in the mortality rates of males between 30 and 44 years of age—the
age range in which individuals who have been imprisoned would be likely to be released
and to be at the elevated risk of mortality that comes along with that event. Thus, age-
specific incarceration–mortality associations for males are highly consistent with what
the existing literature would suggest in terms of the pros and cons of incarceration for
mortality.

The results from analyses considering age-specific associations between incarceration
and population health for females in countries with low rates of incarceration also sup-
port the idea that the relationship between incarceration and population health in these
countries is null. The key difference between these results and the results for males,
however, is that these results provide support for my hypotheses by showing the null
effects of changes in the incarceration rate across the board for adult females, with the
sole exception being females 35–39 years of age, which is consistent with the idea that
because few women experience incarceration in these countries (Walmsley, 2012) and
the spillover effects of incarceration should be minimal outside of the United States, it
would be surprising to observe any effects of changes in the incarceration rate on female
mortality.

DISCUSSION, IMPLICATIONS, AND LIMITATIONS

The results from this analysis, which considered the relationship between incarceration
and population health in 21 developed democracies, support three conclusions. First, in
models including only a main effect, increases in incarceration are inversely associated
with gains in population health. Second, when a United States by incarceration interaction
effect is included in the models, the association between incarceration and population
health changes dramatically. Incarceration is no longer linked with a significant decline in
life expectancy for the rest of the countries, and increases in incarceration are linked with
significant and substantial declines in infant mortality, suggesting a protective effect of
incarceration on population health. These differential effects, moreover, are significant
at the conventional .05 level for three of the four outcomes considered here. And they
are substantial—especially for the infant mortality rate—indicating that increases in the
incarceration rate in the United States over the last 25 years may have done even more
to push the United States to the back of the pack in terms of population health than
the models including only a main effect of incarceration imply. Finally, the association
between incarceration and population health is not driven by implausible age-specific
mortality rates.
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Despite these interesting results, the analysis herein nonetheless has five limitations.
First, and maybe most importantly, I lack an exogenous shock in incarceration, and as
such, despite the extensive robustness checks I conducted, it is unclear whether any of
the associations herein are causal. To remedy this problem, future research might exploit
exogenous shocks in incarceration to provide causal estimates (Drago, Galbiati, and
Vertova, 2009; Johnson and Raphael, 2012; Levitt, 1996). Second, although some
macro-level research on the consequences of incarceration for population health focuses
on both the immediate and lingering consequences of shifts in the incarceration rate for
population health (Johnson and Raphael, 2009), the current analysis was only able to
focus on the immediate effects of shifts in incarceration and, thus, likely underestimates
these effects. Third, the analysis focuses exclusively on the incarceration–population-
health association in developed democracies, and it would be interesting to know what
this association looks like in other types of countries. Fourth, as mentioned, there is
likely substantial heterogeneity among the other 20 developed democracies included in
this analysis in terms of consequences of incarceration, and by lumping these different
nations together, this analyses ignores such heterogeneity. Fifth, it may be the case that
this distinctive relationship is driven not by anything unique about the United States
except for its high rate of incarceration and large annual increases in the incarceration
rate. In a similar vein, I modeled differences in incarceration rates as the key explanatory
variable, but it could be the case that the type of incarceration regime—including, for
instance, conditions of confinement—may drive the association. Of all the avenues for
future research in this area to consider, this is perhaps the most likely to bear fruit as
understanding whether the effects of incarceration in the United States are distinctively
detrimental because of the high starting rate of incarceration in the United States, the
large annual increases in incarceration in the United States, the conditions of confinement
in the United States, or something else entirely are vital for considering how to minimize
the macro-level consequences of mass incarceration for health disparities within the
United States and between the United States and other developed nations.

Limitations aside, this article has several important implications. For scholars inter-
ested in population health, it suggests that increases in incarceration could possibly ex-
plain part of the lagging improvements in population health in the United States relative
to other developed democracies. For scholars interested in incarceration, the implica-
tions are maybe even more important. For those of us who spend our careers thinking
about prisons and jails and the people who occupy them, we tend to think of the United
States as unique in terms of its rate of incarceration—and the concentration of incarcer-
ation among young, minority men living in neighborhoods of concentrated disadvantage
(Garland, 2001; Loeffler and Sampson, 2010). Yet the findings from this article indicate
that the United States is an outlier not just in terms of its rate of incarceration but also
in terms of how incarceration affects the health and well-being of its society, indicating
extremity not on one level, as often suggested, but on two. As mentioned, the next phase
of this research must show what is driving these differential effects.
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