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A global assessment of the impact of violence on
lifetime uncertainty
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Alyson van Raalte4, Orsola Torrisi8,9

Uncertainty around age at death, or lifetime uncertainty, is a key public health indicator and amarker of inequal-
ity in survival. How does the extent of violence affect lifetime uncertainty? We address this question by quan-
tifying the impact of violence on dispersion in the ages at death, the metric most used to measure lifetime
uncertainty. Using mortality data from the Global Burden of Disease Study and the Internal Peace Index
between 2008 and 2017, we find that the most violent countries are also those with the highest lifetime uncer-
tainty. In the Middle East, conflict-related deaths are the largest contributor to lifetime uncertainty. In Latin
America, a similar pattern is attributable to homicides. The effects are larger in magnitude for men, but the
consequences remain considerable for women. Our study points to a double burden of violence on longevity:
Not only does violence shorten individual lives, but it also makes the length of life less predictable.
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INTRODUCTION
Uncertainty about the future, particularly survival, is a fundamental
feature of human life, influencing behavior and long-term decision-
making. Investments in education and savings (1–6), whether to
adopt or adhere to healthy lifestyles (7), and even whether and
when to engage in childbearing (8) have all been linked to percep-
tions about uncertainty of survival. At the population level, lifetime
uncertainty can be measured as the spread, or inequality, in age at
death within the population. Despite its centrality in key life course
decisions, lifetime uncertainty is less well known than life expectan-
cy, as a metric of population health.
We hypothesize that violence is a key predictor of lifetime uncer-

tainty cross-nationally. Exposure to violence entails a fundamental
state of vulnerability with important social and psychological impli-
cations. Among these is a high risk of premature death, causing
higher lifetime uncertainty (9, 10). At the same time, higher levels
of uncertainty make individuals more likely to engage in violent be-
havior, creating a vicious cycle that is difficult to break (11). Al-
though substantial effort has been directed to studying the
interplay of individuals’ perceptions of uncertainty and violence,
an empirical link between prevailing levels of violence and lifetime
uncertainty has not been comprehensively established worldwide.
Globally, levels of lifetime uncertainty have declined over time

but vary considerably between countries (12–15). Most of this
decline resulted from reductions in premature deaths (16), especial-
ly infant andmaternal mortality, as well as mortality from infectious
diseases (17). More recently, reduced cancer mortality has helped to

reduce lifetime uncertainty within high-income countries (17). The
role of violence in perpetuating lifetime uncertainty has so far been
overlooked from an international perspective. We address this gap
by estimating the contribution of violent deaths to the observed dif-
ferences in lifetime uncertainty between violent and peaceful coun-
tries, for both sexes, in all regions of the world.

Violence and lifetime uncertainty around the globe
Defining violence is a key challenge for investigating violence-
related phenomena at the global level. Here, we construct an indi-
cator of internal peace using information from the Global Peace
Index (GPI). The GPI accounts for the multifaceted nature of vio-
lence while considering country-specific conditions (18). It ranks
the peacefulness of 163 (99.7% of the global population) countries
based on three domains: (i) ongoing domestic and international
conflict, (ii) societal safety and security, and (iii) militarization.
Because our interest rests on how violence affects domestic mortal-
ity, we defined the GPI internal peace indicator as the weighted
average of the internal peace components of the GPI (e.g., access
to arms, deaths from internal conflict, homicide rate, and incarcer-
ation rate; see Materials and Methods) to avoid any potential bias
due to external military commitments and particular foreign
affairs policies.
Lifetime uncertainty is measured using a summary index of the

dissimilarity in ages at death based on life tables (see Materials and
Methods). Multiple indicators exist for this purpose, and they are
highly correlated when measured from young ages (19). We use
the SD conditioned on surviving to age 10. We conditioned on sur-
vival to age 10 because infant and child deaths are strongly weighted
in the SD calculated from birth, so much so that they mask differ-
ences in lifetime uncertainty over adulthood between populations
(20). Age 10 is young enough to capture the onset of violent
deaths but old enough to capture important midlife mortality
differences.
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RESULTS
For the two decades before the Russian invasion of Ukraine, Europe
was the most peaceful region in the world. Whether it will continue
to be remains to be assessed as the conflict in Ukraine unfolds. Life-
time uncertainty is low inmost countries of Northern and Southern
Europe, where we also observe minimal to low levels of violence
(Fig. 1). The United States stands out among the G7 nations both
for its higher levels of violence and its high lifetime uncertainty.

This is in line with the higher rate of gun violence in the United
States compared with other high-income nations (21).
In contrast, the Middle East and North Africa (MENA) and

Latin America regions have the lowest internal peace. These
regions experience the highest levels of violence and the largest life-
time uncertainty (Fig. 1). Syria was the most violent country in the
world in 2013–2017. Within Latin America, Colombia, Venezuela,
and Mexico were the countries with the highest levels of violence.
Venezuela and Mexico have undergone an unprecedented rise in

Fig. 1. Global lifetime uncertainty (SD) and level of violence (GPI internal peace) for men and women conditional on surviving to age 10 in 2017.
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homicides over the past decades (10, 22). El Salvador had the second
highest homicide rate (23, 24) and the third highest lifetime uncer-
tainty. Colombia has had high homicide rates since the 1960s, al-
though they have been declining since 1996 (24, 25). Some of
these populations have endured armed conflicts, which have inflict-
ed a disproportionate toll on civilians (26–29).
Pooling across 162 countries there is a moderately strong associ-

ation between violence and lifetime uncertainty in 2017 with corre-
lation coefficients of 0.56 and 0.63 for women andmen, respectively
(P < 0.001) (Fig. 2). Pooling across 162 countries and years 2008–
2017, the coefficients are 0.50 and 0.60, for women and men respec-
tively. The correlation has remained positive and statistically signif-
icant in each year over 2008–2017 (see fig. S1). The correlation also
varies between regions. Grouping countries into the seven World
Bank regions, we found strong correlations in Europe and Central
Asia (correlation coefficients of 0.74 and 0.63 for females andmales,
respectively), East Asia and Pacific (0.66 and 0.67), Americas (0.45
and 0.72), MENA (0.65, 0.76), and South Asia (0.78, 0.97).
However, in sub-Saharan Africa, the correlation was weak (0.017
and 0.08).
Violence, however, may be one of the many factors driving life-

time uncertainty, and lower lifetime uncertainty may reflect lower
levels of socioeconomic development more broadly. To more di-
rectly assess the link between violence and lifetime uncertainty,
we estimate a series of linear regressions including both violence
(the GPI) and a widely used measure of development, the Human
Development Index (HDI). The GPI is an indicator that resembles
the HDI in that it has a similar weighting scheme and is a composite
indicator. The GPI focuses on aspects linked to violence, while the
HDI captures social and economic development in the domains of
health, education, and the economy. Table 1 presents standardized
coefficients from regression models predicting lifetime uncertainty

as a function of GPI, year (2008–2017), sex, and the HDI. Descrip-
tive statistics of the sample by region are provided in table S1. Con-
trolling for the linear decline in lifetime uncertainty over time,
model 1 in Table 1 indicates that an increase in 1 SD in the GPI
corresponds to an increase in 1.17 SDs in lifetime uncertainty.
The size of this association diminishes once we control for socioe-
conomic development as proxied by the HDI. However, across all
models, the positive and statistically significant association between
GPI and lifetime uncertainty persists even after controlling for HDI
and including region fixed effects (model 3, Table 1). Model 3 in
Table 1 indicates that 1 SD increase in GPI corresponds to a 0.45
SD increase in lifetime uncertainty.
We further estimate regression models separately by region, in-

cluding controls for HDI and year (Table 2). The region-specific
models show that, even after controlling for HDI, the association
between GPI and lifetime uncertainty remains positive and statisti-
cally significant across all regions, with the exception of sub-
Saharan Africa (extended models with and without HDI are includ-
ed in table S2). This suggests that, in sub-Saharan Africa, violence is
less predictive of lifetime uncertainty. Other factors contributing to
high young- and middle-adult mortality rates in the region, such as
communicable diseases including HIV, are likely more important
drivers of lifetime uncertainty (30, 31). As indicated by the interac-
tion term (GPI × year) in Table 2, the association between GPI and
lifetime uncertainty remains similar across years, with the exception
of the MENA. In this region, the association between GPI and life-
time uncertainty has become stronger over time.
Because lower life expectancy is typically associated with higher

lifetime uncertainty (13–15) and because high levels of violence are
related to greater lifetime uncertainty, there is reason to believe that
violence could lead to lower life expectancy. We estimate a gap of
around 14 years in remaining life expectancy at age 10 between the

Fig. 2. Association between lifetime uncertainty and violence in 2017.
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least and most violent countries in our dataset for 2017. In El Sal-
vador, Honduras, Guatemala, and Colombia, the gap in life expec-
tancy with the high-income countries is predominantly explained
by excess mortality due to homicides (23).
Notable, however, is how violence is even more strongly corre-

lated with levels of lifetime uncertainty than with life expectancy
(see fig. S2). This indicates that the impact of violence is strongly
captured by its impact on the inequalities in ages at death and is
further evidence that life expectancy and lifetime uncertainty do
not always move together. Important changes in mortality patterns
can thus be overlooked when only life expectancy is monitored. In
Mexico, life expectancy stagnated after 2005 due to the rise in ho-
micides (9). During this period, lifetime uncertainty increased
within the most violent regions of the country. In Venezuela,
male life expectancy stagnated between 1996 and 2013, while

lifetime uncertainty actually increased in the same period due to
the rise in violence (10).
Lifetime uncertainty is consistently higher for men than for

women, because of higher male mortality at young adult ages.
These ages are referred to as the “young-adult mortality hump”
and are an important explanatory factor of sex differences in mor-
tality (32). For example, war-related deaths are five times higher for
men than that for women (33), and homicide rates in Latin America
are 10 times higher for men than that for women (34).
Figure 3 shows lifetime uncertainty by sex predicted from the

region-specific models in Table 2 for the most violent and most
peaceful countries.Within each group of violent/peaceful, the coun-
tries are ordered from the lowest to highest predicted levels of life-
time uncertainty. The figure shows a clear gap in lifetime
uncertainty levels, or, in other words, excess lifetime uncertainty,
between themost violent and peaceful countries, controlling for dif-
ferences in HDI between countries within a region. The average pre-
dicted value of lifetime uncertainty across the top 10 most violent
countries is 16.48 [95% confidence interval (CI):16.18, 16.78], being
32% higher than the average of the most peaceful countries at 12.54
(95% CI: 12.36, 12.72). The overall largest gaps in predicted lifetime
uncertainty among the most violent countries and peaceful ones are
found in the countries of the MENA region for both sexes, followed
by males in Latin America and females in Africa, and Russia and
Ukraine. Males in Yemen (MENA region) experience the highest
lifetime uncertainty 18.59 (95% CI: 18.14, 19.02), followed closely
by their MENA male counterparts in Syria [18.01 (95% CI:
17.61, 18.42)].
Sex differences in lifetime uncertainty are found across all

regions, with males experiencing higher lifetime uncertainty when
compared to females. This is particularly the case in the Americas,
driven mainly by Latin American countries. Predicted lifetime un-
certainty is highest for men compared to that for women in Colom-
bia [males: 17.48 (95% CI: 17.24, 17.72); females: 15.16 (95% CI:
14.92, 15.40)], followed closely by El Salvador [males: 17.59 (95%
CI: 17.39, 17.79); females: 15.27 (95% CI: 15.08, 15.47)], Venezuela
[males: 17.62 (95% CI: 17.39, 17.85); females: 15.30 (95% CI: 15.07,
15.54)], and Mexico [males: 17.82 (95% CI: 17.52, 18.11); females:
15.50 (95%CI: 15.21, 15.79)]. Notably, countries in the sub-Saharan
region have an inverse relationship, with females experiencing
higher lifetime uncertainty relative to males {as shown in Fig. 3 in
the case of Niger [males: 16.59 (95%CI: 16.38, 16.81); females: 16.99
(95% CI: 16.77, 17.20)], South Sudan [males: 16.63 (95% CI: 16.35,
16.91); females: 17.02 (95% CI: 16.74, 17.30)], and Central African
Republic [males: 16.57 (95% CI: 16.30, 16.85); females: 16.96 (95%
CI: 16.69, 17.24)]}.
Given the different forms that violence can take, we decompose

excess lifetime uncertainty between the most violent countries and
composite of the 10 most peaceful ones into the proportion attrib-
utable to homicides and war-related deaths versus other remaining
causes of death leveraging formal demographic methods (see Mate-
rials and Methods). In violent regions, deaths attributed to homi-
cide and war represent a lower bound because violent deaths are
often underestimated and underreported, especially in highly
violent settings. In Latin America, misclassification, underreported
murders, and the increasing number of missing individuals have
made it difficult for researchers to estimate the current level of ho-
micide (10, 22, 23). Similarly, there is considerable uncertainty sur-
rounding the cause-of-death attribution in besieged and remote

Table 1. Multivariate regression models, pooled sample across all
countries over 2008–2017. *P < 0.05, **P < 0.01, and ***P < 0.001. Note
that model predictors are centered and standardized for comparison. R2,
coefficient of determination.

Lifetime uncertainty

Model I Model II Model III

Predictors Estimates

(Intercept)

GPI 1.17*** 0.35*** 0.45***

(1.11–1.23) (0.29–0.41) (0.39–0.51)
HDI −1.36*** −0.68***

(−1.42–−1.30) (−0.77–−0.59)

Region

Europe and
Central Asia

Reference

East Asia
and Pacific

0.69***

(0.53–0.85)
Americas 1.61***

(1.46–1.75)
Middle East and
North Africa

0.24**

(0.08–0.39)
South Asia 0.40**

(0.15–0.64)
Sub-Saharan Africa 2.18***

(2.00–2.37)
Sex

Female Reference

Male 1.08*** 1.08*** 1.08***

(0.95–1.20) (0.98–1.17) (0.99–1.16)
Year −0.19*** −0.05 −0.11***

(−0.25–−0.13) (−0.10–0.00) (−0.15–−0.06)

Observations 3154 3154 3154

R2/R2 adjusted 0.349/0.348 0.591/0.590 0.683/0.682
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areas of Syria and Yemen, where data collection is particularly
complex (35). In addition, we note as a limitation that all of our es-
timates from high mortality countries are based on modeled mor-
tality schedules because vital registration systems are affected by
poor coverage, migration, underregistration, and age misstate-
ment (36).
Of the violent countries, among males in MENA (Syria, Iraq,

and Yemen) and Latin America (El Salvador, Venezuela, and Co-
lombia), violent deaths account for over half of the difference in life-
time uncertainty with peaceful countries (Fig. 4). The largest
burden of homicides is in Latin American countries, a region
where one-third of global homicides are concentrated (34). In Co-
lombia and Mexico, lifetime uncertainty due to homicides is partic-
ularly visible among men aged 20 to 35 years. In Venezuela, the
contribution of homicides is manifested even at younger ages,
with homicides for men aged 15 to 20 years contributing more
than 1 year to the difference in SD of ages at death with peaceful
countries. The impact of homicides is substantially more visible
among men than women. Nevertheless, women in these countries
experience an excess lifetime uncertainty of around 20% compared
to peaceful countries, with 16% of this excess due to violence.
Among the MENA countries, war-related mortality explains
much of the gap in lifetime uncertainty to the peaceful nations,
and, in some countries of Africa affected by conflicts, war-related
mortality is also a substantial contributor. In Russia and Ukraine,
mortality from nonviolent causes around mid- to late-working
ages accounts for most of the difference in lifetime uncertainty
with peaceful countries for both men and women, although about
10% of the gap was attributed to homicide. These data stem from

before the Russian invasion of Ukraine in 2022, which is expected
to unleash a major health crisis (37).
Our results show that violent deaths are responsible for a high

proportion of the difference in lifetime uncertainty between
violent and peaceful countries, even if there is uncertainty in our
point estimates due to data quality. This underscores the sizable
public health burden of violence. These measures, moreover, do
not capture the indirect ways, in which violence may affect other
causes of death by triggering other forms of vulnerability. For
example, in certain African countries, the greater excess lifetime un-
certainty observed among women compared to those in peaceful
countries likely reflects a heightened vulnerability of adolescent
women in contexts where violence may come in the form of
gender-related sexual violence and higher maternal mortality due
to limited access to obstetric care (38–41).

DISCUSSION
Violence increases uncertainty in when we will die. This central
finding of our study shows that the impact of violence on mortality
goes beyond cutting lives short. When lives are routinely lost to vi-
olence, those left behind face uncertainty as to who will be next. In
these cases, individuals might rationally decide to forego invest-
ments in human and physical capital that only pay off in the long
run. In Los Angeles, male youth exposed to urban violence engaged
in behavior counterproductive for school completion but protective
from short-run victimization (42). Existential uncertainty about
survival may itself generate further uncertainties in the life
course. In these settings, key life course decisions, such as family

Table 2. Multivariate regression models, World Bank regions, over 2008–2017. *P < 0.05, **P < 0.01, and ***P < 0.001. Note thatmodel predictors are centered
and standardized for comparison.

Lifetime uncertainty

Europe and Central Asia Americas East Asia and Pacific Middle East and North Africa South Asia Sub-Saharan Africa

Predictors Estimates

(Intercept) 12.66*** 14.67*** 13.99*** 13.79*** 15.13*** 17.68***

(12.58–12.74) (14.55–14.79) (13.85–14.12) (13.59–13.98) (15.00–15.26) (17.57–17.80)
GPI 0.58*** 0.51*** 0.46*** 0.59*** 0.66*** −0.02

(0.49–0.68) (0.41–0.61) (0.32–0.60) (0.43–0.74) (0.55–0.76) (−0.11–0.07)
GPI:year 0.03 −0.06 −0.03 0.21** −0.03 0.07

(−0.03–0.08) (−0.15–0.03) (−0.12–0.07) (0.07–0.35) (−0.12–0.06) (−0.01–0.15)
HDI −0.20*** −0.54*** −0.83*** −0.94*** −0.45*** 0.15***

(−0.29–−0.11) (−0.65–−0.44) (−0.97–−0.69) (−1.09–−0.79) (−0.55–−0.34) (0.06–0.24)

Year −0.07* −0.09* −0.03 −0.03 −0.08 −0.31***

(−0.13–−0.02) (−0.18–−0.01) (−0.13–0.07) (−0.17–0.11) (−0.18–0.01) (−0.40–−0.23)

Sex

Female Reference

Male 1.58*** 2.31*** 1.33*** 1.41*** 0.74*** −0.39***

(1.47–1.69) (2.14–2.49) (1.13–1.52) (1.14–1.68) (0.56–0.93) (−0.55–−0.23)

Observations 936 500 340 384 140 854

R2/R2 adjusted 0.629/0.627 0.696/0.693 0.701/0.697 0.565/0.559 0.776/0.767 0.093/0.087
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formation, are strategically made by seizing a series of opportune
chances rather than fulfilling prior intentions (43).
One plausible channel through which a violence and lifetime un-

certainty relationship might operate is if violence directly affects the
distribution of psychological time perspectives (44), the time
horizon typically guiding actions and goals, across a population. In-
dividuals with fatalistic or strongly present-oriented time perspec-
tives routinely engage in higher-risk health behaviors (45, 46) and
adhere less to preventive-health programs such as cancer screenings
compared to forward-oriented individuals (47).
Although our analysis was conducted at the macro level, French

survey data have shown that subjective lifetime uncertainty broadly
maps on to the real variability in ages at death (48). Less is known
about how individuals perceive aggregate mortality risk in violent
settings. However, our psychological tendencies to widely share
reports of unusual death patterns across social networks (49)
might even lead to an overestimation of subjective lifetime uncer-
tainty, further exacerbating the societal consequences of actual life-
time uncertainty in violent settings.
The most violent countries in the world tend to have the highest

lifetime uncertainty. The population-level impacts of violence on
lifetime uncertainty are most notable in MENA and Latin
America. In these regions, a high proportion of the differential in

lifetime uncertainty with peaceful countries is driven by violent
causes of death, predominantly homicides and conflict-related
deaths. While widespread violence has long been known to exert
a heavy toll on life expectancy (9, 10, 22, 23, 35), we show here
that its association with lifetime uncertainty was even greater.
The relationship between violence and lifetime uncertainty, as

well as the direct impacts of violent causes of death on excess life-
time uncertainty, was generally more pronounced among men than
among women. Most combatants in armed conflicts and members
of drug-cartels are men, so it is expected that men are the major
direct victims of military and paramilitary operations. However,
women are affected indirectly in violent contexts too. In MENA,
peace and social order have sharply deteriorated from years of
civil violence (50, 51), exacerbating poverty, displacement, and re-
strictions on livelihoods and increasing food insecurity (52).
Poverty-insecurity-violence cycles magnify preexisting structural
patterns of disadvantage for women and fundamental imbalances
in gender relations at young ages (53). In some Latin American
countries, female homicides have increased over the past decades
(24) and exposure to violent environments brings health and
social burdens, particularly for children and women (54).
As a social determinant, exposure to violent contexts increases

the risk of depression, alcohol abuse, suicidal behavior,

Fig. 3. Predicted lifetime uncertainty by sex, ranked from highest to lowest lifetime uncertainty across the most violent and peaceful countries. Predictions
generated from region-specific regression models (Table 2), adjusting for HDI, year, and sex.
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posttraumatic stress disorder, and other long-term psychological
problems (55). In addition, women are more likely to report vulner-
ability and experience nonfatal consequences than men in violent
contexts, thus facing lingering effects throughout their life cycle
(56). This raises questions about the nature and extent of differences
in how individuals experience and survive violent conflicts as well as
how they respond to socially mediated resources and risks in times
of high levels of violence. Witnessing violence has an immediate
and lasting effect on quality of life (57), causing higher levels of
stress, anxiety, and other mental health issues for individuals (58)
while promoting segregation at the population level (59).
Looking at the link between lifetime uncertainty and violence

reveals the centrality of these two components in today’s world.
Our study shows that, in the contexts of high violence, lifetime un-
certainty is linked to high premature mortality and that such early
deaths are the driving factor behind the gap with peaceful nations.
To live in a violent country is to experience a double burden: Lives
are both shorter and less predictable. The magnitude of lifetime un-
certainty attributed to violence in the form of armed conflicts and
homicides highlights how it is a public health crisis in many parts of
the world with tremendous implications on population health.

MATERIALS AND METHODS
Mortality data
We used mortality estimates for 162 countries from the Global
Burden of Disease (GBD) Study (3072 life tables) (33). GBD is an

observational epidemiological study widely used to analyze trends
in mortality and morbidity from major diseases, injuries, and risk
factors in a global perspective. These data are provided in 5-year age
intervals with the highest interval concentrating deaths above age
85. We focus on three main causes of death related to violence: (i)
homicide, (ii) other violence (mostly war, state, and terrorist), and
(iii) all other causes. These data were used to estimate our main
outcome of interest, lifetime uncertainty.

GPI internal peace indicator
To measure the levels of violence (or peacefulness), we use the GPI
as reference. The GPI is the most comprehensive index at a global
scale, ranking 163 countries according to the level of peacefulness
(18). We excluded Kosovo from our analysis because there were no
enough data on mortality estimates. In addition, the GPI scores
available since 2008 varied as a couple of countries were included
with time. There are 160 countries available between 2008 and
2010, 161 countries from 2010 until 2015, and then 162 countries
from 2016 onward. The GPI is based on 23 qualitative and quanti-
tative indicators that measure the state of peace using three
domains: the level of societal safety and security, the extent of
ongoing domestic and international conflict, and the degree of mil-
itarization. To avoid potential bias on the violence levels due to ex-
ternal conditions (e.g., weapon exports) that may not directly
contribute to each country’s lifetime uncertainty, we constructed
the GPI internal peace indicator as the weighted average of the “in-
ternal peace” components of the GPI, which include violent

Fig. 4. Cause-specific mortality contribution to the difference in lifetime uncertainty between countries with high levels of violence and composite of 10 most
peaceful countries in 2017.
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demonstrations, violent crime, terrorism impact, political terror
scale, political instability, police rate, perceptions of criminality, in-
ternal conflict fought, intensity of internal conflict, incarceration
rate, homicide rate, deaths from internal conflict, and access to
arms. The R code to get the data is available at https://osf.io/
degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291.

HDI indicator
The HDI is a composite measure of three key dimensions of human
development: health, education, and standard of living. The health
dimension is assessed by life expectancy at birth, and the education
dimension is measured by means of years of schooling for adults
aged 25 years andmore and expected years of schooling for children
of school entering age. The standard of living dimension is mea-
sured by gross national income per capita. Each dimension falls
within a value between 0 and 1. The HDI uses the logarithm of
income to reflect the diminishing importance of income with in-
creasing gross national income. The scores for the three HDI di-
mension indices are then aggregated into a composite index using
geometric mean. The range of values determines the levels of devel-
opment, with values above 0.800 classified as very high, 0.700 to
0.799 classified as high, 0.550 to 0.699 classified as medium, and
below 0.550 classified as low. The HDI is available for 191 nations
and for the majority of countries from 1990 on, including the
United Nations’ member states, the State of Palestine, and Hong
Kong SAR. However, The HDI is not available for North Korea,
Monaco, Nauru, and Somalia. The indicator is calculated on a
yearly basis. As only 162 countries are available for the GPI
scores, we only combined information on HDI for those sets of
countries. See table S1 for a descriptive summary of the HDI vari-
able in this sample.

Demographic methods
To measure the age-at-death distributions more accurately for each
country, we split the 5-year age intervals to single ages using the pe-
nalized composite link model (60). Mortality rates were extrapolat-
ed to age 110+ using the Gamma-Gompertz mortality pattern,
which tends to fall between an exponential and logistic functional
form (61). We constructed life tables for each country, sex, and year
following standard demographic techniques (62). From these, the
SD in age at death conditional on surviving to age 10 was calculated
as our metric of lifetime uncertainty.
The impact of violent deaths on life expectancy and lifetime un-

certainty was estimated following the cause-deleted life table meth-
odology (62). In addition, we decomposed the difference in lifetime
uncertainty between violent countries and a composite peaceful
region using the linear integral model for decomposition (63).
The results of this analysis are shown in Fig. 4. All procedures
were done using the R software (64) and are fully reproducible
from open data. Our code is posted in a public code repository
(https://osf.io/degjy/?view_
only=2ea76b5fa7ac4eac925707eedc27e291).

Lifetime uncertainty indicator
Several highly correlated indices of lifetime uncertainty are available
(16, 19). We chose the SD of longevity conditional on surviving to
age 10. This index has the advantages of being widely used as a dis-
persion indicator in statistics, is easy to interpret, can be

decomposed into age- and cause-specific components, and is ex-
pressed in years.

Robustness check with life disparity
All figures were replicated using “life disparity” or average life (65).
This indicator has been used in several lifetime uncertainty studies,
including one focusing on homicide mortality (9). The indices
differ in their sensitivity to changes in mortality at different ages.
While some variations in the rankings of lifetime uncertainty
were observed, the main results and conclusions of our study are
supported.

Regression methods
To examine the association between GPI and lifetime uncertainty,
we computed bivariate correlation coefficients between GPI and
lifetime uncertainty. We further estimated multivariate regression
models, both for the pooled sample across all countries over
2008–2017 (shown in Table 1) and separately for each region
(shown in Table 2). The region groupings are based on World
Bank classification of countries into regions. The multivariate re-
gression models include controls for year, HDI, and sex, in addition
to the main predictor of interest, the GPI. By including the HDI in
these models, we are able to examine the net association between
GPI and lifetime uncertainty across the pooled sample, and
within each region, accounting for differences in human develop-
ment between countries. The regressions in Tables 1 and 2 report
standardized coefficients. Figure 3 reports predicted values from the
region-specific regression models reported in Table 2 (holding year
at 2017) grouped by the most violent and peaceful countries (by
GPI). Within each group, the countries are ordered from the
lowest to highest predicted levels of lifetime uncertainty.

Selection of violent countries and construction of the
composite peaceful region
The demographic decomposition analysis comparing the contribu-
tion of violent deaths to lifetime uncertainty between violent and
peaceful countries is shown in Fig. 4. The “best performers” catego-
ry includes all countries that ranked in the top 10 over the period
2008–2017: Australia, Austria, Belgium, Canada, Switzerland,
Czech Republic, Denmark, Finland, Ireland, Iceland, Japan,
Norway, New Zealand, Portugal, Singapore, Slovenia, and
Sweden. The “most violent” category includes the 25 worst perform-
er countries that scored a low or very low level of GPI in 2017. To
have more robust comparisons of lifetime uncertainty between
violent countries and a peaceful environment, for each sex, we con-
structed peaceful-region lifetime uncertainty levels on the basis of
the best performers of GPI. It was determined by theweightedmean
of age-specific death rates of the best performers. The weights were
constructed according to the instances each country appeared in the
top 10.

Ethics approval
This research project does not require ethics approval as it only uses
macro data that are freely available online.

Supplementary Materials
This PDF file includes:
Figs. S1 and S2
Tables S1 and S2

Aburto et al., Sci. Adv. 9, eadd9038 (2023) 3 February 2023 8 of 10

SC I ENCE ADVANCES | R E S EARCH ART I C L E

https://osf.io/degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291
https://osf.io/degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291
https://osf.io/degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291
https://osf.io/degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291


REFERENCES AND NOTES
1. A. B. Abel, Precautionary saving and accidental bequests. Am. Econ. Rev. 75,

777–791 (1985).
2. R. J. Barro, J. W. Friedman, On uncertain lifetimes. J. Polit. Econ. 85, 843–849 (1977).
3. F. N. Caliendo, A. Gorry, S. Slavov, Survival Ambiguity and Welfare (National Bureau of

Economic Research, 2017).

4. F.-R. Chang, Uncertain lifetimes, retirement and economic welfare. Economica 58,
215–232 (1991).

5. Z. Eckstein, M. Eichenbaum, D. Peled, Uncertain lifetimes and the welfare enhancing
properties of annuity markets and social security. J. Public Econ. 26, 303–326 (1985).

6. I. Sasson, Trends in life expectancy and lifespan variation by educational attainment:
United States, 1990–2010. Demography 53, 269–293 (2016).

7. G. Picone, F. Sloan, D. Taylor, Effects of risk and time preference and expected longevity on
demand for medical tests. J. Risk Uncertain. 28, 39–53 (2004).

8. D. Nettle, Dying young and living fast: Variation in life history across English neighbor-
hoods. Behav. Ecol. 21, 387–395 (2010).

9. J. M. Aburto, H. Beltrán-Sánchez, Upsurge of homicides and its impact on life expectancy
and life span inequality in Mexico, 2005–2015. Am. J. Public health 109, 483–489 (2019).

10. J. García, J. M. Aburto, The impact of violence on Venezuelan life expectancy and lifespan
inequality. Int. J. Epidemiol. 48, 1593–1601 (2019).

11. O. Gøtzsche-Astrup, Pathways to violence: Do uncertainty and dark world perceptions
increase intentions to engage in political violence? Behav. Sci. Terror. Political Aggress. 13,
1–18 (2020).

12. V. M. Shkolnikov, E. M. Andreev, Z. Zhang, J. Oeppen, J. W. Vaupel, Losses of expected
lifetime in the United States and other developed countries: Methods and empirical
analyses. Demography 48, 211–239 (2011).

13. J. Smits, C. Monden, Length of life inequality around the globe. Soc. Sci. Med. 68,
1114–1123 (2009).

14. J. W. Vaupel, Z. Zhang, A. A. van Raalte, Life expectancy and disparity: An international
comparison of life table data. BMJ Open 1, e000128 (2011).

15. J. R. Wilmoth, S. Horiuchi, Rectangularization revisited: Variability of age at death within
human populations. Demography 36, 475–495 (1999).

16. J. M. Aburto, F. Villavicencio, U. Basellini, S. Kjærgaard, J. W. Vaupel, Dynamics of life ex-
pectancy and life span equality. PNAS 117, 5250–5259 (2020).

17. B. Seligman, G. Greenberg, S. Tuljapurkar, Equity and length of lifespan are not the same.
PNAS 113, 8420–8423 (2016).

18. Institute for Economics & Peace (2019), vol. 2019, www.visionofhumanity.org/maps/#.

19. A. A. van Raalte, H. Caswell, Perturbation analysis of indices of lifespan variability. De-
mography 50, 1615–1640 (2013).

20. R. D. Edwards, S. Tuljapurkar, Inequality in life spans and a new perspective on mortality
convergence across industrialized countries. Popul. Dev. Rev. 31, 645–674 (2005).

21. E. G. Richardson, D. Hemenway, Homicide, suicide, and unintentional firearm fatality:
Comparing the United States with other high-income countries, 2003. J. Trauma and Acute
Care Surg. 70, 238–243 (2011).

22. J. M. Aburto, H. Beltrán-Sánchez, V. M. García-Guerrero, V. Canudas-Romo, Homicides in
Mexico reversed life expectancy gains for men and slowed them for women, 2000–10.
Health Affairs 35, 88–95 (2016).

23. V. Canudas-Romo, J. M. Aburto, Youth lost to homicides: Disparities in survival in Latin
America and the Caribbean. BMJ Glob. Health 4, e001275 (2019).

24. United Nations Office on Drugs Crime, Global study on homicide 2013: Trends, contexts, data
(UNODC, 2014), p. 166.

25. Comisión de la Verdad de Colombia, Hasta La Guerra Tiene Límites, in Hay Futuro Si Hay
Verdad. (2022);www.comisiondelaverdad.co/hasta-la-guerra-tiene-limites.

26. G. Burnham, R. Lafta, S. Doocy, L. Roberts, Mortality after the 2003 invasion of Iraq: A cross-
sectional cluster sample survey. Lancet 368, 1421–1428 (2006).

27. D. Guha-Sapir, B. Schlüter, J. M. Rodriguez-Llanes, L. Lillywhite, M. H.-R. Hicks, Patterns of
civilian and child deaths due to war-related violence in Syria: A comparative analysis from
the Violation Documentation Center dataset, 2011–16. Lancet Glob. Health 6,
e103–e110 (2018).

28. S. Rawaf, The 2003 Iraq war and avoidable death toll. PLoS Med. 10, e1001532 (2013).
29. UN Human Rights Office Estimates More than 306,000 Civilians Were Killed over 10 Years in

Syria Conflict, press release (28 June 2022). www.ohchr.org/en/press-releases/2022/06/un-
human-rights-office-estimates-more-306000-civilians-were-killed-over-10.

30. L. Dwyer-Lindgren, M. A. Cork, A. Sligar, K. M. Steuben, K. F. Wilson, N. R. Provost,
B. K. Mayala, J. D. VanderHeide, M. L. Collison, J. B. Hall, M. H. Biehl, A. Carter, T. Frank,
D. Douwes-Schultz, R. Burstein, D. C. Casey, A. Deshpande, L. Earl, C. el Bcheraoui,
T. H. Farag, N. J. Henry, D. Kinyoki, L. B. Marczak, M. R. Nixon, A. Osgood-Zimmerman,
D. Pigott, R. C. Reiner Jr., J. M. Ross, L. E. Schaeffer, D. L. Smith, N. Davis Weaver, K. E. Wiens,

J. W. Eaton, J. E. Justman, A. Opio, B. Sartorius, F. Tanser, N. Wabiri, P. Piot, C. J. L. Murray,
S. I. Hay, Mapping HIV prevalence in sub-Saharan Africa between 2000 and 2017. Nature
570, 189–193 (2019).

31. V. H. Chisumpa, C. O. Odimegwu, N. Saikia, Adult mortality in sub-Saharan Africa: Cross-
sectional study of causes of death in Zambia. Trop. Med. Int. Health 24, 1208–1220 (2019).

32. A. Remund, C. G. Camarda, T. Riffe, A cause-of-death decomposition of young adult excess
mortality. Demography 55, 957–978 (2018).

33. Institute for Health Metrics and Evaluation (IHME) (2019), vol. 2019, www.healthdata.org/.

34. R. Briceño-León, A. Villaveces, A. Concha-Eastman, Understanding the uneven distribution
of the incidence of homicide in Latin America. Int. J. Epidemiol. 37, 751–757 (2008).

35. A. H. Mokdad, M. H. Forouzanfar, F. Daoud, C. el Bcheraoui, M. Moradi-Lakeh, I. Khalil,
A. Afshin, M. Tuffaha, R. Charara, R. M. Barber, J. Wagner, K. Cercy, H. Kravitz, M. M. Coates,
M. Robinson, K. Estep, C. Steiner, S. Jaber, A. A. Mokdad, K. F. O’Rourke, A. Chew, P. Kim,
M. M. A. el Razek, S. Abdalla, F. Abd-Allah, J. P. Abraham, L. J. Abu-Raddad, N. M. E. Abu-
Rmeileh, A. A. al-Nehmi, A. S. Akanda, H. al Ahmadi, M. J. al Khabouri, F. H. al Lami, Z. A. al
Rayess, D. Alasfoor, F. S. AlBuhairan, S. F. Aldhahri, S. Alghnam, S. Alhabib, N. al-Hamad,
R. Ali, S. D. Ali, M. Alkhateeb, M. A. AlMazroa, M. A. Alomari, R. al-Raddadi, U. Alsharif, N. al-
Sheyab, S. Alsowaidi, M. al-Thani, K. A. Altirkawi, A. T. Amare, H. Amini, W. Ammar, P. Anwari,
H. Asayesh, R. Asghar, A. M. Assabri, R. Assadi, U. Bacha, A. Badawi, T. Bakfalouni,
M. O. Basulaiman, S. Bazargan-Hejazi, N. Bedi, A. R. Bhakta, Z. A. Bhutta, A. A. Bin Abdulhak,
S. Boufous, R. R. A. Bourne, H. Danawi, J. das, A. Deribew, E. L. Ding, A. M. Durrani, Y. Elshrek,
M. E. Ibrahim, B. Eshrati, A. Esteghamati, I. A. D. Faghmous, F. Farzadfar, A. B. Feigl,
S. M. Fereshtehnejad, I. Filip, F. Fischer, F. G. Gankpé, I. Ginawi, M. D. Gishu, R. Gupta,
R. M. Habash, N. Hafezi-Nejad, R. R. Hamadeh, H. Hamdouni, S. Hamidi, H. L. Harb,
M. S. Hassanvand, M. T. Hedayati, P. Heydarpour, M. Hsairi, A. Husseini, N. Jahanmehr, V. Jha,
J. B. Jonas, N. E. Karam, A. Kasaeian, N. A. Kassa, A. Kaul, Y. Khader, S. E. A. Khalifa, E. A. Khan,
G. Khan, T. Khoja, A. Khosravi, Y. Kinfu, B. K. Defo, A. L. Balaji, R. Lunevicius, C. M. Obermeyer,
R. Malekzadeh, M. Mansourian, W. Marcenes, H. M. Farid, A. Mehari, A. Mehio-Sibai,
Z. A. Memish, G. A. Mensah, K. A. Mohammad, Z. Nahas, J. T. Nasher, H. Nawaz, C. Nejjari,
M. I. Nisar, S. B. Omer, M. Parsaeian, E. K. Peprah, A. Pervaiz, F. Pourmalek, D. M. Qato,
M. Qorbani, A. Radfar, A. Rafay, K. Rahimi, V. Rahimi-Movaghar, S. U. Rahman, R. K. Rai,
S. M. Rana, S. R. Rao, A. H. Refaat, S. Resnikoff, G. Roshandel, G. Saade, M. Y. Saeedi,
M. A. Sahraian, S. Saleh, L. Sanchez-Riera, M. Satpathy, S. G. Sepanlou, T. Setegn, A. Shaheen,
S. Shahraz, S. Sheikhbahaei, K. Shishani, K. Sliwa, M. Tavakkoli, A. S. Terkawi, O. A. Uthman,
R. Westerman, M. Z. Younis, M. el Sayed Zaki, F. Zannad, G. A. Roth, H. Wang, M. Naghavi,
T. Vos, A. A. al Rabeeah, A. D. Lopez, C. J. L. Murray, Health in times of uncertainty in the
eastern Mediterranean region, 1990–2013: A systematic analysis for the Global Burden of
Disease Study 2013. Lancet Glob. Health 4, e704–e713 (2016).

36. S. J. Clark, A general age-specific mortality model with an example indexed by child
mortality or both child and adult mortality. Demography 56, 1131–1159 (2019).

37. D. A. Leon, D. Jdanov, C. J. Gerry, P. Grigorie, D. Jasilionis, M. McKee, F. Meslé, O. Penina,
J. Twigg, J. Vallin, D. Vågerö, The Russian invasion of Ukraine and its public health con-
sequences. Lancet Reg. Health Eur. 15, 100358 (2022).

38. T. Alcorn, Responding to sexual violence in armed conflict. Lancet 383, 2034–2037 (2014).
39. L. Alkema, D. Chou, D. Hogan, S. Zhang, A. B. Moller, A. Gemmill, D. M. Fat, T. Boerma,

M. Temmerman, C. Mathers, L. Say; United Nations Maternal Mortality Estimation Inter-
Agency Group collaborators and technical advisory group, Global, regional, and national
levels and trends in maternal mortality between 1990 and 2015, with scenario-based
projections to 2030: A systematic analysis by the UN Maternal Mortality Estimation Inter-
Agency Group. Lancet 387, 462–474 (2016).

40. C. Brown, Rape as a weapon of war in the Democratic Republic of the Congo. Torture 22,
24–37 (2011).

41. A. Vu, A. Adam, A. Wirtz, K. Pham, L. Rubenstein, N. Glass, C. Beyrer, S. Singh, The prevalence
of sexual violence among female refugees in complex humanitarian emergencies: A sys-
tematic review and meta-analysis. PLoS Curr. 6, ecurrents.dis.835f10778f-
d80ae031aac12d3b533ca7 (2014).

42. M. G. Rendón, “Caught up”: How urban violence and peer ties contribute to high school
noncompletion. Soc. Probl. 61, 61–82 (2014).

43. J. Johnson-Hanks, When the future decides. Curr. Anthropol. 46, 363–385 (2005).
44. P. G. Zimbardo, J. N. Boyd, in Time Perspective Theory; Review, Research and Application

(Springer, 2015), pp. 17–55.
45. J. Adams, The role of time perspective in smoking cessation amongst older English adults.

Health Psychol. 28, 529–534 (2009).
46. J. M. Henson, M. P. Carey, K. B. Carey, S. A. Maisto, Associations among health behaviors and

time perspective in young adults: Model testing with boot-strapping replication. J. Behav.
Med. 29, 127–137 (2006).

47. M. Cohen, Cancer fatalism: Attitudes toward screening and care. Psychol. Aspects Cancer ,
301–318 (2022).

48. B. Dormont, A.-L. Samson, M. Fleurbaey, S. Luchini, E. Schokkaert, Individual uncertainty
about longevity. Demography 55, 1829–1854 (2018).

Aburto et al., Sci. Adv. 9, eadd9038 (2023) 3 February 2023 9 of 10

SC I ENCE ADVANCES | R E S EARCH ART I C L E

http://www.comisiondelaverdad.co/hasta-la-guerra-tiene-limites
https://www.ohchr.org/en/press-releases/2022/06/un-human-rights-office-estimates-more-306000-civilians-were-killed-over-10
https://www.ohchr.org/en/press-releases/2022/06/un-human-rights-office-estimates-more-306000-civilians-were-killed-over-10


49. M. R. Montgomery, Perceiving mortality decline. Popul. Dev. Rev. 26, 795–819 (2000).
50. M.-L. Clausen, Understanding the crisis in Yemen: Evaluating competing narratives. Int.

Spect. 50, 16–29 (2015).
51. F. A. Gerges, ISIS: A History (Princeton University Press, 2017).

52. S. Loewenberg, Conflicts worsen global hunger crisis. Lancet 386, 1719–1721 (2015).
53. K. Alsaba, A. Kapilashrami, Understanding women’s experience of violence and the po-

litical economy of gender in conflict: The case of Syria. Reprod. Health matters 24,
5–17 (2016).

54. A. Butchart, C. Mikton, Global Status Report on Violence Prevention (World Health Organi-
zation, 2014).

55. P. Braveman, L. Gottlieb, The social determinants of health: It’s time to consider the causes
of the causes. Public Health Rep. 129, 19–31 (2014).

56. V. Canudas-Romo, J. M. Aburto, V. M. García-Guerrero, H. Beltrán-Sánchez, Mexico’s epi-
demic of violence and its public health significance on average length of life. J. Epidemiol.
Community Health 71, 188–193 (2017).

57. J. Jackson, E. Gray, Functional fear and public insecurities about crime. Br. J. Criminol. 50,
1–22 (2010).

58. A. Ruijsbroek, M. Droomers, P. P. Groenewegen, W. Hardyns, K. Stronks, Social safety, self-
rated general health and physical activity: Changes in area crime, area safety feelings and
the role of social cohesion. Health Place 31, 39–45 (2015).

59. D. Carro, S. Valera, T. Vidal, Perceived insecurity in the public space: Personal, social and
environmental variables. Qual. Quant. 44, 303–314 (2010).

60. S. Rizzi, U. Halekoh, M. Thinggaard, G. Engholm, N. Chrisensen, T. B. Johannesen, R. Lindahl-
Jacobsen, How to estimate mortality trends from grouped vital statistics. Int. J. Epidemiol.
48, 571–582 (2018).

61. M. Pascariu. (2020).

62. S. H. Preston, P. Heuveline, M. Guillot, Demography: Measuring and Modeling Population
Processes (Blackwell, 2001).

63. S. Horiuchi, J. R. Wilmoth, S. D. Pletcher, A decomposition method based on a model of
continuous change. Demography 45, 785–801 (2008).

64. R Core Team, R: A Language and Environment for Statistical Computing (R Foundation for
Statistical Computing, Vienna, Austria, 2021);www.R-project.org/.

65. J. W. Vaupel, V. Canudas-Romo, Decomposing change in life expectancy: A bouquet of
formulas in honor of Nathan Keyfitz’s 90th birthday. Demography 40, 201–216 (2003).

Acknowledgments:We thank the Health Inequalities reading group at Leverhulme Centre for
Demographic Science, CEDEPLAR’s seminar attendees, G. Floridi, and M. Gargiulo for helpful
comments on previous versions of this manuscript. Authors are thankful to University of
Southern Denmark's CPop for support with Open Access. Funding: This workwas supported by
EU Marie Curie Fellowship (to J.M.A.), European Research Council Advanced Grant 884328 (to
J.M.A), Leverhulme Trust Large Centre Grant (to J.M.A. and R.K.), and European Research Council
Starting Grant 716323 (to A.v.R.). Authors contributions: Conceptualization: J.M.A., V.d.L., and
T.R. Data curation: J.M.A., V.d.L., and T.R. Formal analysis: J.M.A., V.d.L., T.R., A.v.R., R.K., and O.T.
Methodology: J.M.A., V.d.L., T.R., and R.K. Software: J.M.A., V.d.L., and T.R. Visualization: J.M.A.,
V.d.L., and T.R. Project administration: J.M.A. Supervision: J.M.A., V.d.L., and T.R. Writing—
original draft: J.M.A., V.d.L., T.R., and R.K. Writing—review and editing: A.v.R., and R.K., and O.T.
Competing interest: The authors declare that they have no competing interests. Data and
materials availability: All data needed to evaluate the conclusions in the paper are present in
the paper and/or the Supplementary Materials. The replication files for this paper include
customized functionality written in the R statistical programming language. The code and all
harmonized input and output data pertaining to our analysis are hosted on OSF (https://osf.io/
degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291).

Submitted 12 July 2022
Accepted 29 December 2022
Published 3 February 2023
10.1126/sciadv.add9038

Aburto et al., Sci. Adv. 9, eadd9038 (2023) 3 February 2023 10 of 10

SC I ENCE ADVANCES | R E S EARCH ART I C L E

http://www.R-project.org/
https://osf.io/degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291
https://osf.io/degjy/?view_only=2ea76b5fa7ac4eac925707eedc27e291

	INTRODUCTION
	Violence and lifetime uncertainty around the globe

	RESULTS
	DISCUSSION
	MATERIALS AND METHODS
	Mortality data
	GPI internal peace indicator
	HDI indicator
	Demographic methods
	Lifetime uncertainty indicator
	Robustness check with life disparity
	Regression methods
	Selection of violent countries and construction of the composite peaceful region
	Ethics approval

	Supplementary Materials
	This PDF file includes:

	REFERENCES AND NOTES
	Acknowledgments

