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Abstract

Our study examines the relationship between business cycles and mortality rates in Italy over the period 2004—2019.
Using the unemployment rate as a proxy for macroeconomic conditions, we investigate how economic fluctuations affect
mortality rates across causes of death, age groups, genders, and educational levels. The analysis relies on data from the
National Institute of Statistics (ISTAT) and applies panel data methods to control for province-specific heterogeneity and
time effects. The findings reveal a procyclical pattern, with higher unemployment rates associated with lower mortality.
Substantial heterogeneity emerges across demographic groups and causes of death. To test robustness, the analysis is
extended to include the COVID-19 pandemic years (2020-2021), thereby assessing its impact on the previously identified
relationships. Results suggest that the pandemic disrupted established unemployment—mortality dynamics, particularly for
transport accidents and respiratory diseases. Overall, the findings highlight the importance of targeted public policies to
mitigate health risks during economic expansions and provide insights into how macroeconomic conditions shape public

health outcomes in Italy.
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Introduction

The relationship between macroeconomic conditions
and health outcomes has long attracted the attention of
researchers and policymakers, as it lies at the intersection
of economic performance, social conditions, and individual
well-being. Early contributions emphasized the detrimen-
tal effects of economic downturns on health, particularly
among socioeconomically vulnerable populations [6—8].
More recent evidence, however, has challenged this view,
documenting a procyclical pattern in which mortality
increases during periods of economic expansion, especially
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in developed countries with well-functioning social safety
nets [17, 29]. Subsequent studies suggest that this relation-
ship is not uniform but varies across countries, time periods,
population groups, and causes of death, reflecting differ-
ences in institutional settings, health behaviors, and demo-
graphic structures [30].

A central mechanism linking macroeconomic fluctuations
to health outcomes operates through the labor market, with
unemployment serving as a key indicator of business cycle
conditions. At the individual level, job loss has been consis-
tently associated with adverse health outcomes and higher
mortality risks, both in the short and long run [9, 32]. At the
aggregate level, however, increases in unemployment rates
have often been found to coincide with reductions in overall
mortality, giving rise to an apparent paradox between indi-
vidual and contextual effects. This tension underscores the
importance of distinguishing between micro- and macro-
level mechanisms and motivates analyses that explicitly
account for heterogeneity across demographic groups and
causes of death.

While much of the empirical literature focuses on con-
temporaneous (short-run) associations between economic
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conditions and mortality, other contributions highlight that
the sign and magnitude of business-cycle effects may differ
over longer horizons and across the life course. In particular,
procyclical relationships have been documented for early-
life and childhood health outcomes (e.g., [2, 14]), whereas
adverse long-run health consequences of exposure to eco-
nomic downturns have been emphasized in studies focusing
on scarring and cumulative disadvantage (e.g., [1]). This
distinction provides an important conceptual framework for
interpreting differences across studies.

Despite the extensive international literature on the
macroeconomic—mortality association, evidence for Italy
remains relatively limited, particularly at the sub-national
level and for the most recent decades. This gap is note-
worthy given Italy’s distinctive demographic and eco-
nomic characteristics. Italy is one of the most rapidly aging
countries in Europe, with a mortality profile dominated by
chronic and degenerative diseases that primarily affect older
individuals. At the same time, the Italian economy is char-
acterized by pronounced regional disparities, persistently
high unemployment rates in certain areas, and a marked
North—South divide. Over the period under study, Italy
experienced several major macroeconomic shocks, includ-
ing the global financial crisis and the subsequent sovereign
debt crisis, which had profound effects on labor market con-
ditions. These features make Italy a particularly informative
setting in which to examine how business cycle fluctuations
are associated with mortality in an aging society marked by
structural economic heterogeneity.

This paper contributes to the literature by providing
a comprehensive descriptive analysis of the association
between business cycle fluctuations and mortality in Italy
using provincial-level data over the period 2004-2019.
We use the unemployment rate as our baseline indicator of
macroeconomic conditions and examine how variations in
labor market conditions are associated with mortality across
different causes of death. In line with existing evidence for
other Southern European countries, including Spain [12], we
document a predominantly procyclical association between
unemployment and overall mortality, while highlighting
substantial heterogeneity across causes of death. We further
explore this heterogeneity by examining differences in the
unemployment—mortality association across age groups,
sex, and educational attainment. These dimensions are par-
ticularly relevant in the Italian context, given the country’s
aging population, gender differences in labor market partici-
pation, and persistent educational gradients in health.

To assess the robustness of our findings, we implement
several additional analyses. First, we extend the base-
line sample to include the years 2020 and 2021, thereby
incorporating the COVID-19 period into the full panel.
Second, we use GDP growth as an alternative indicator of
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Fig. 1 Mortality Rate and Unemployment Rate - Source: Eurostat

macroeconomic conditions and compare the resulting esti-
mates with our baseline results based on unemployment
rates. Throughout the paper, the analysis remains descrip-
tive in nature and is intended to facilitate cross-country
comparisons rather than to establish causal effects.

The remainder of the paper is organized as follows. Sec-
tion 2 describes the data and presents descriptive statistics.
Section 3 outlines the empirical methodology. Section 4
presents the main results. Section 5 explores heterogeneity
by age, sex, and educational attainment. Section 6 provides
robustness checks, including alternative macroeconomic
indicators and the analysis for the COVID-19 period, and
Section 7 concludes.

Data and descriptive statistics

We use data from the National Institute of Statistics
(ISTAT), Italy’s official agency for collecting and dissemi-
nating economic, demographic, social, and health statistics.
The dataset contains detailed information on mortality and
unemployment rates.

The dependent variable is the mortality rate between
2004 and 2019 at the provincial level, computed on the total
resident population. Individual-level records include causes
of death and demographic characteristics such as sex, age,
and education, which we aggregated by province and year.
The sample covers 103 of Italy’s 107 provinces, excluding
four created after 2009.!

Figure 1 illustrates trends in unemployment and mor-
tality rates from 2004 to 2019. From 2004 to 2011, both
rates remain relatively stable. However, beginning around
2011-2012, the unemployment rate rises sharply, coinciding
with the sovereign debt crisis. This increase peaks between
2013 and 2014 before gradually declining. In contrast, the

! Barletta-Andria-Trani, Fermo, and Monza and Brianza were estab-
lished in 2009, and South Sardinia in 2016.
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mortality rate remains largely flat for most of the period,
showing a slight upward trend from approximately 2015
onward. Notably, during the peak unemployment years
(2013-2014), the mortality rate does not exhibit a corre-
sponding spike, suggesting a potential decoupling between
economic downturns and immediate changes in mortality.

Similarly, Table 8 in the appendix supports the analysis of
potential relationships between unemployment and mortal-
ity. During periods of elevated unemployment (2008-2011),
no immediate or clear increase in mortality is observed,
indicating that the unemployment—mortality relationship is
complex and not straightforward.

We aggregated individual-level data by province and year
to calculate the number of deaths in each province during
the study period. Additionally, we collapse the data by cause
of death. The selection of these causes was based on their
significance as primary statistical indicators for assessing
a population’s health status and addressing the healthcare
planning needs of the country. Specifically, we included the
following categories: Transport accidents, Suicide, Homi-
cide, Cancer, Diabetes, Alzheimers disease, Circulatory
system diseases, Digestive diseases, Respiratory diseases,
and Other accidents (including drowning, poisoning, events
of undetermined intent, and other external causes of trauma
and poisoning). We also included Other diseases, encom-
passing certain infectious and parasitic diseases, diseases of
the blood and hematopoietic organs, immune system disor-
ders, endocrine, nutritional, and metabolic diseases, mental
and behavioral disorders, diseases of the nervous system
and sense organs, among others.

Figure 2 shows mortality trends by cause between 2004
and 2019. The left panel shows a relatively stable trend in
cancer-related deaths, a slight increase in respiratory disease
mortality, and a consistent number of deaths from other acci-
dents. There is also a modest upward trend in deaths from
circulatory system diseases and a notable rise in deaths from
other diseases, particularly after 2015. In the right panel,
a continuous decline in deaths from transport accidents is
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evident throughout the period. Suicide-related deaths show
a slight decrease over time, while homicide-related deaths
remain relatively low and stable. Mortality from digestive
diseases remains constant, whereas deaths from Alzheim-
er’s disease exhibit an increasing trend, particularly after
2010, reflecting the impact of an aging population. Lastly,
deaths due to diabetes show a slight upward trend.

The unemployment rate is used as a macroeconomic
indicator to capture business cycle fluctuations, and it is
measured for individuals aged 15-74, the only age group
for which consistent provincial-level unemployment data
are available in the source database. Figure 5 plots provin-
cial unemployment rates over time, illustrating their evolu-
tion and cross-province dispersion. The use of sub-national
unemployment rates is common in the health-economics lit-
erature, where spatial and time variation in unemployment
is exploited to identify the health effects of business-cycle
conditions (e.g., [1]). The choice for using this variable is
also based on evidence that other economic indicators, as
highlighted by Granados [19], are highly correlated. Such
correlations can lead to unreliable results in multiple regres-
sions when modeling mortality using two or more eco-
nomic indicators simultaneously. Notably, when mortality
is regressed on multiple economic variables, unemployment
is the only variable that consistently remains statistically
significant. Furthermore, previous research has shown that
the effects of regional GDP or income are more sensitive
to model specifications compared to the effects of regional
unemployment, reinforcing the robustness of unemploy-
ment as an indicator of health fluctuations [19, 29]. Finally,
the choice of the unemployment rate is also motivated by
its practicality for provincial-level analysis, given the chal-
lenges associated with obtaining GDP data at such a granu-
lar level.

Figure 3 illustrates unemployment trends in Italy relative
to the EU average. Until 2013, Italy’s unemployment rate
remained below the European average. The sovereign debt
crisis 0f 2011-2012 triggered a sharp increase, from 8.4% in
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Fig. 2 Evolution of mortality by cause in the period 2004-2019 - Source: ISTAT
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Fig. 3 Unemployment Rate (2004-2021) - Source: Eurostat

2011 to 10.7% in 2012, peaking at 12.7% in 2014. As noted
by Petrelli [28], the rise was most pronounced in southern
Italy, where unemployment reached 20.7% in 2014.

To capture heterogeneity in the relationship between
economic conditions and mortality, we disaggregate by
gender, age, cause of death, and education. Table 9 reports
descriptive statistics. Men accounted for 48.54% of deaths
(4,657,266) and women for 51.46% (4,937,313). Circu-
latory diseases were the leading cause of death (37.48%;
3,596,104), followed by cancer (29.19%; 2,800,617) and
respiratory diseases (7.15%; 685,677).

By age, 72.84% of deaths (6,933,782) occurred among
individuals aged 75 and older, and 14.74% (1,407,276)
among those aged 65-74. Regarding education, 73.92%
(7,050,636) of the deceased had only an elementary school
certificate, 12.34% (1,176,601) a high school diploma,
11.68% (1,114,512) a middle school diploma, and just
2.64% (252,293) held a university degree.

Methodology

To examine the relationship between mortality and unem-
ployment, we estimate the following specification, adapted
from Cervini-Pla and Vall-Castell6 [12] and Ruhm [30]:

In(Myje) = oj + eUje + Aie + Hj « T + 6A1554 + 0A65 ¢ + € (l)

where M}, ;; denotes the mortality rate from cause & in prov-
ince j at time ¢, and Uj; is the provincial unemployment rate
at that time, used as a proxy for macroeconomic conditions.
Mortality is defined as the number of deaths from a specific
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cause (or from all causes) relative to the provincial popula-
tion, expressed per 1,000 inhabitants. In other words, the
mortality rate measures the frequency of deaths within a
population, adjusted for population size, and is calculated
using the following formula:

Number of deathsy,;:

My =
ek Population; /1000

The term ay; captures province fixed effects that are spe-
cific to cause k, Ag; accounts for cause-specific year effects,
and egj; is the error term. The parameter of interest, 7y,
measures the association between unemployment and mor-
tality from cause k.

A log-linear form is employed so that coefficients v can
be interpreted as semi-elasticity, i.e., the percentage change
in mortality associated with one-unit increase in the unem-
ployment rate (measured in percentage points). Year effects
(Ak¢) absorb factors evolving uniformly across provinces for
each cause of death, such as medical advances or changes
in social behavior, while province fixed effects (ay;) cap-
ture time-invariant local characteristics, such as lifestyle or
environmental conditions. Thus, identification comes from
within-province variation in unemployment over time, rela-
tive to other provinces.

The specification also includes province-specific linear
trends (H;T), where T is normalized between zero (2004)
and one (2019), following Ruhm [30]. This generates 103
province-specific time trends.Province and year fixed
effects, together with these province-specific trends, absorb
common shocks and slow-moving components in unem-
ployment, so that identification relies on within-province
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deviations around province-specific trends net of common
time shocks. Hence, pre-filtering the unemployment series
is not required.

Demographic structure is controlled for using the share
of the population aged under 15 (A5 ;) and over 65 (Ags_jt
), which account for variations in age composition and its
potential effect on labor supply and health outcomes.

The empirical analysis proceeds in two steps. We first esti-
mate a baseline specification using all-cause mortality. We
then extend the baseline framework to a cause-specific set-
ting, where mortality is disaggregated by cause of death & and
the corresponding specification is given by Equation 1. For
each specific cause of death, we estimate a separate regres-
sion, keeping the provincial unemployment rate as the main
explanatory variable. This extension allows us to assess
whether the association between unemployment and mortality
differs across causes of death (through ), thereby shedding
light on the mechanisms underlying the aggregate relation-
ship. We also explore heterogeneous effects by sex, five age
groups (024, 25-44, 45-64, 65-74, 75+), and four educa-
tional levels (primary, secondary, high school, and university).

Finally, to quantify effect sizes, we follow Ruhm [30] and
Cervini-Pl4 and Vall-Castell6 [12]. The relative effect of a
one percentage point increase in unemployment on mortal-
ity from cause £ is:

(7 — 1) % 100%

This formula provides the expected percentage change in
mortality from cause & resulting from a one percentage point
increase in the unemployment rate. These relative effects
are then translated into absolute numbers using the formula:

(e — 1) xm D

where 7y, represents the share of deaths attributable to cause
k and D is the average annual number of deaths (599,661).

Results

We begin by analyzing the relationship between unemploy-
ment and total mortality, with attention to differences across
causes of death.

The first row of Table 1 shows that overall mortality
(“All Causes”) exhibits a procyclical pattern. The coefficient
(-0.00161) is negative and statistically significant, indicating
that a one—percentage point increase in the local unemploy-
ment rate is associated with a modest decline (-0.16%) in
mortality. This result reflects a contemporaneous correla-
tion between unemployment and mortality and is consistent

Table 1 Association between unemployment rate increase and mortal-
ity rate by cause of death

Mortality Rate Unemployment Rate
All Causes -0.00161*
(0.000923)
Transport Accidents -0.00853*
(0.00471)
Suicide -0.00916™
(0.00503)
Homicide 0.00282
(0.0116)
Cancer -0.00139
(0.00102)
Diabetes -0.000960
(0.00227)
Alzheimer -0.00258
(0.00335)
Circulatory System Diseases -0.00192*
(0.00111)
Digestive -0.000923
(0.00192)
Other Accidents -0.000761
(0.00264)
Respiratory -0.00270
(0.00169)
Other Diseases -0.00122
(0.00147)
Observations 1,648
Year fixed effects YES
Province fixed effects YES
Province specific linear trends YES

All estimations include Year FE, Province FE, Province-specific lin-
ear trends and Demographic control

Robust standard errors in parentheses
*p < 0.10, **p < 0.05, ***p < 0.01

with the evidence reported by Ruhm [30], who documents a
weakening of the procyclical relationship over time.
Focusing on cause-specific mortality, the analysis reveals
a more nuanced pattern of associations across causes of
death. Among the statistically significant coefficients, a
one—percentage point increase in the unemployment rate
is associated with a 0.853% decrease in mortality from
transport accidents, significant at the 90% confidence level.
Similarly, a one—percentage point increase in unemploy-
ment corresponds to a 0.916% decrease in suicide mortality,
also significant at the 90% level. In addition, mortality from
circulatory system diseases is associated with a 0.192%
decline following a one—percentage point increase in unem-
ployment, again significant at the 90% confidence level.
The decline in mortality from transport accidents is con-
sistent with descriptive mechanisms discussed in the lit-
erature, whereby economic downturns reduce mobility and
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traffic volumes and therefore lower exposure to accident-
related risks. This interpretation aligns with the correlations
documented by Ruhm [29] and, more recently, by Cervini-
P14 and Vall-Castell6 [12] for the Spanish context.

For other causes of death, the estimated coefficients are
not statistically different from zero. In particular, cancer
and diabetes display negative but insignificant associations
with unemployment, while homicide exhibits a positive but
insignificant coefficient. The remaining categories (“Respi-
ratory,” “Digestive,” “Other Accidents,” “Alzheimer’s,”
and “Other Diseases”) also yield negative yet statistically
insignificant estimates.

Taken together, these results indicate predominantly
procyclical associations for specific causes of death, par-
ticularly those related to external and cardiovascular fac-
tors. Mortality from transport accidents declines markedly
during economic downturns, consistent with reduced
exposure to mobility-related risks. The estimated associa-
tion for suicide is comparatively modest and only signifi-
cant at the 10% level and should therefore be interpreted
with caution.

While our findings partially align with the evidence
reported by Cervini-Pla and Vall-Castell6 [12] for Spain,
the absence of a strong statistically significant associations
across all causes mirrors the patterns highlighted by Ruhm
[30]. In particular, Ruhm documents a substantial shift over
time, whereby total mortality evolved from being strongly
procyclical in earlier decades to becoming weakly related
or uncorrelated with macroeconomic fluctuations in more
recent periods.

Importantly, the absence of a strong aggregate associa-
tion between unemployment and mortality should not be
interpreted as evidence that job loss improves health out-
comes. A large body of micro-level evidence shows that
unemployment is causally associated with higher individual
mortality risk through mechanisms such as stress, income
loss, and employment instability [32].

This apparent paradox between individual-level causal
effects and aggregate-level correlations is discussed in
detail by Tapia Granados et al. [33], who show that while
individual unemployment raises mortality risk, higher con-
textual (state-level) unemployment rates are correlated with
lower mortality at the aggregate level. As our analysis is
conducted at the macro level using provincial data, our esti-
mates should be interpreted as capturing these contextual
correlations rather than causal effects of unemployment on
mortality.

The results presented above are therefore best interpreted
as short-run, contemporaneous associations between mac-
roeconomic conditions and adult mortality. Consistent with
the literature following Ruhm [29], we document a predom-
inantly procyclical relationship driven primarily by causes
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of death that respond rapidly to changes in economic activ-
ity, most notably traffic accidents.

These associations do not contradict evidence showing
that adverse economic conditions may generate negative
health consequences over longer horizons or across the
life course. A growing literature documents that exposure
to economic downturns early in life can causally impair
infant and childhood health outcomes [2, 14] and generate
persistent scarring effects that increase mortality risks later
in adulthood [1]. The mechanisms emphasized in this litera-
ture—such as in utero conditions, parental investments, or
cumulative disadvantage—differ fundamentally from those
driving short-run correlations in adult mortality related to
mobility or accident risk.

Taken together, this body of evidence points to a coher-
ent framework in which economic downturns may simul-
taneously reduce certain contemporaneous mortality risks
while increasing long-term health risks through early-life
and life-cycle channels. While identifying these long-run
causal pathways lies beyond the scope of the present analy-
sis, our descriptive results for Italy are fully consistent with
this interpretation and highlight the importance of distin-
guishing between short-run correlations and long-run causal
effects when assessing the health consequences of macro-
economic fluctuations.

Heterogeneous analysis

In this section, we explore heterogeneities by examining the
association between unemployment and mortality across
age groups, gender, and educational levels. All specifi-
cations include year and province fixed effects as well as
demographic controls, thereby accounting for unobserved
variations specific to a given year or province and reducing
the risk of omitted-variable bias.

Table 2 reports the relationship between fluctuations in
unemployment and mortality across different age groups.
The results highlight substantial heterogeneity by age.

Only the 0—24 age group exhibits a statistically signifi-
cant association: a 1% increase in the unemployment rate
corresponds to a 0.39% decline in mortality. This procyclical
pattern appears specific to younger cohorts; for the other age
groups, coefficients remain negative (procyclical) but are not
statistically significant. This analysis indicates that the pro-
cyclical association is concentrated among young individu-
als (0-24). While our provincial panel provides age-specific
all-cause mortality only (and does not report cause-specific
mortality by age at the provincial level), external evidence
supports a transport-related interpretation. First, official Ital-
ian road-safety statistics show that accident-involvement risk
(relative to the number of active driving licences) is highest
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Table 2 Changes in age-specific mortality rates relative to unemploy-
ment rate fluctuations

Table 3 Relationship between unemployment rate changes and mortal-
ity for different causes of death by gender

Mortality Rate  0-24 25-44 45-64 65-74 75+ Mortality Rate Men ‘Women
Unemployment -00039** -0.0003 -0.000 0.0013  -0.0005 All Causes -0.00170* -0.000357
rate (0.00101) (0.000644)
(0.0017) (0.0014) (0.0013) (0.0013) (0.0013)  Tyansport Accidents -0.00613 -0.0133**
Observations 8,240 8,240 8,240 8,240 8,240 (0.00475) (0.00660)
72 0.994 0994 0994 0994  0.994 Suicide 0.00969" 0.00158
Year fixed YES YES YES YES YES (0.00523) (0.00698)
effects Homicide -0.00161 20,0203
zg:;ltlslce fixed YES YES YES YES YES (0.0123) (0.00975)
Province YES  YES  YES  YES  YES Cancer -0.00178 -0.000600
specific linear (0.00117) (0.000867)
trends Diabetes 0.00200 -0.000153
All estimations include Year FE and Province FE (0.00307) (0.00186)
Robust standard errors in parentheses Alzheimer -0.00373 -0.0000843
“p < 010, **p < 0.05.***p < 0.01 _ | (0.00536) (0.00267)
Circulatory System Diseases -0.00110 -0.000531
(0.00130) (0.000768)
. . . Digesti -0.00170 0.00144
among young drivers and declines after age 25, before ris- 1gestive 0.00240) 0.00191)
ing again at older age’s'[22, 23]. The same sources document Other Accidents -0.00678"* 0.00459™*
that road-traffic fatalities peak around ages 20-24 for men. (0.00337) (0.00225)
Flnally, Biondi and Mazzo?chl [4] provide eV}dence': fpr Italy Respiratory -0.00387* -0.00101
that 'll.nks roa.d'-trafﬁc ' accidents to economic activity and (0.00202) (0.00160)
mobility conditions using comprehensive police-record data  y¢per Diseases -0.00230 -0.000141
for 2014-2020, and note that road traffic accidents dispro- (0.00176) (0.00114)
portionately affect younger age groups. Observations 1,648 1,648
Furthermore, Stevens et al. [31] document that increases in ~ Year fixed effects YES YES
unemployment are associated with marked declines in traffic- ~ Province fixed effects YES YES
related deaths among young adults, while He [21] finds that ~ Province specific linear trends YES YES

each percentage-point increase in unemployment reduced
motor vehicle fatalities by 2.9% in the U.S. during the Great
Recession. These reductions are not primarily driven by
fewer miles traveled but by lower risk per mile, particularly in
crashes involving heavy trucks, multi-vehicle collisions, and
speeding. During downturns, reduced commercial activity
lowers truck circulation and congestion, while risky behav-
iours such as speeding or alcohol-impaired driving decline
due to reduced disposable income. Taken together, these facts
make the stronger procyclical response among the young-
est cohort consistent with differential exposure to mobility
and transport-related risks over the business cycle, while we
transparently acknowledge that we cannot directly decom-
pose provincial mortality by cause within each age group.

Previous studies have shown that macroeconomic condi-
tions, including unemployment, can influence mortality, but
effects often differ substantially between men and women
[16]. As a second dimension of heterogeneity, we examine
the association by gender. Table 3 presents the results, high-
lighting important differences across causes of death.

For men, the coefficient for “All Causes” is negative and
marginally significant (p < 0.10), suggesting modest procy-
clicality: a one—percentage-point increase in unemployment

All estimations include Year FE, Province FE
and demographic control

Robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01

is associated with a 0.17% decline in overall mortality.
Cause-specific estimates reveal further procyclical effects.
Mortality from suicide, other accidents, and respiratory dis-
eases falls significantly when unemployment rises: a one—
percentage-point increase in unemployment is associated
with 0.97% fewer suicide deaths (significant at the 10%
level), 0.68% fewer deaths from other accidents (signifi-
cant at the 5% level), and 0.39% fewer respiratory deaths
(significant at the 10% level). While the suicide result may
appear counterintuitive, these patterns are consistent with
reduced work- and traffic-related exposures during down-
turns and with more time available for health maintenance.
In contrast, estimates for homicide, circulatory diseases,
digestive diseases, Alzheimer’s, transport accidents, can-
cer, and other causes are not statistically significant. Over-
all, men’s mortality displays modest procyclicality, driven
mainly by reductions in external and respiratory causes,
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while most other outcomes show no systematic association
with unemployment.

For women, the coefficient for “All Causes” is negative
but not statistically significant, indicating no aggregate rela-
tionship between unemployment and mortality. At the cause-
specific level, however, distinct patterns emerge. Transport
accidents decline as unemployment rises (1.33% per one—
percentage-point increase, 5% level), consistent with lower
mobility and reduced exposure to traffic during recessions.
Homicide also decreases (2.03% at 5% level), suggesting
a procyclical pattern potentially linked to reduced public
or contact-intensive activities in weaker labor markets. By
contrast, deaths from other accidents increase (0.46% at 5%
level), pointing to a countercyclical component that may
reflect greater time spent at home and a higher incidence of
domestic accidents. For suicide, cancer, diabetes, Alzheim-
er’s, circulatory, digestive, respiratory, and other causes, no
statistically significant effects are observed.

Table 4 presents the relationship between unemployment
and mortality across education groups. The coefficients for
individuals with high school and university education are
negative and statistically significant, indicating procyclical-
ity, consistent with the findings of Edwards [15]. For those
with a high school degree, a one—percentage-point increase
in unemployment is associated with a 0.694% reduction in
mortality, while for university graduates the reduction is
0.628%. These results suggest that the relationship between
unemployment and mortality is not uniform across educa-
tion groups, with more educated individuals experiencing
relatively stronger mortality reductions during economic
downturns.

While these results should not be interpreted causally,
they are consistent with several mechanisms emphasized

Table 4 Relationship between unemployment rate changes and mortal-
ity for different cause of death by education level

Mortality Rate Primary  Secondary High Univer-
School sity

Unemploy- -0.00174  0.000380 -0.00694**  0.00628"*
ment Rate

(0.00116) (0.00287) (0.00267) (0.00299)
Observations 1648 1648 1648 1648
R2 0.9175 0.8920 0.9162 0.8363
Year fixed YES YES YES YES
effects
Province fixed YES YES YES YES
effects
Province YES YES YES YES
specific linear
trends

All estimations include Year FE, Province FE and Demographic con-
trol

Robust standard errors in parentheses
*p < 0.10, **p < 0.05, "**p < 0.01
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in the labor and health economics literature. One poten-
tial mechanism relates to differences in baseline health
and health-related behaviors across education groups. A
large body of evidence shows that more educated individu-
als tend to have healthier lifestyles, including better diet,
higher levels of physical activity, and healthier behaviors
overall. Importantly, prior research suggests that these dif-
ferences may become more salient during economic down-
turns, when reductions in working time allow individuals to
reallocate time toward health-enhancing activities. In this
sense, recessions may disproportionately benefit the health
of higher-educated individuals who are better positioned to
translate additional non-working time into healthier behav-
iors [24].

A second mechanism emphasized in the labor econom-
ics literature concerns financial resources and liquidity
constraints during unemployment spells. Higher-educated
individuals typically have higher lifetime earnings and
greater accumulated wealth, which can buffer income losses
during periods of joblessness. Reduced liquidity constraints
may alleviate financial stress and allow for less pressured
job search behavior, potentially mitigating adverse health
effects associated with unemployment. By contrast, individ-
uals with lower education levels often face tighter financial
constraints, which may amplify stress and limit their ability
to smooth consumption during unemployment spells, with
possible negative implications for health [5, 13].

These findings partly align with Muller [26], who docu-
ment that the share of individuals without a high school
diploma is positively and linearly associated with age-
adjusted mortality. In our case, having at least a high school
diploma appears to be protective against mortality during
economic downturns. Taken together, these results highlight
the importance of socioeconomic heterogeneity in shaping
the health effects of macroeconomic fluctuations. Never-
theless, the proposed mechanisms cannot be directly tested
in our empirical framework and should therefore be inter-
preted as suggestive rather than causal.

Finally, we conclude this section by calculating the
impact of these coefficients in terms of the number of
deaths. Table 5 shows that a one percentage point increase
in the unemployment rate leads to an average reduction of
965 deaths per year, with a 95% confidence interval ranging
from -2407 to 119 deaths. When broken down by gender,
the effect of a one percentage point increase in the unem-
ployment rate is more pronounced for men, reducing deaths
by 494, compared to a reduction of 110 deaths for women,
the latter of which is not statistically significant.

We calculate death predictions for the causes of death
that were statistically significant in the previous analysis, as
shown in Table 1. Specifically, cardiovascular deaths show
the largest decrease during a recession: a one percentage
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Table 5 Predictions of the number of deaths and confidence intervals
at 95% for various causes of death.

Table 6 Association between GDP per capita growth and unemploy-
ment rate increase with mortality rate by cause of death

Causes Number of deaths ~ 95% Conf.
Interval

Total Causes -965 -2407 119
Transport accidents -39 -81 3
Suicide -36 -74 3
Circulatory System Diseases  -431 919 57
Men -494 -1069 81
Women -110 -499 279

Note: In order to calculate the predicted number of death we use
(e% — 1)zm, D where 7y, is the share of deaths due to source k and
D is the average annual number of deaths (5§99,661). 95% confidence
intervals are estimated as (e7**196%sx _ 1)zm, D for s; standard
error. ¥*¥* p<0.01, ** p< 0.05

point increase in the unemployment rate leads to 431 fewer
cardiovascular deaths annually. Additionally, a one percent-
age point rise in the unemployment rate is associated with
a reduction of 39 deaths from transport accidents and 36
fewer deaths from suicide.

Robustness check

In this section, we assess the robustness of our baseline
results to the use of an alternative macroeconomic proxy
for business-cycle conditions. Specifically, we replace the
provincial unemployment rate with GDP per capita growth,
an output-based indicator that captures local fluctuations in
economic activity. Since GDP growth is constructed using
lagged values, the first year of each provincial time series is
mechanically lost; accordingly, the number of observations
in the GDP-growth specification (1,545) is smaller than in
the baseline unemployment specification (1,648).

Table 6 reports the results of this robustness exercise and
juxtaposes the coefficients obtained using unemployment (a
countercyclical indicator) with those obtained using GDP
per capita growth (a procyclical indicator). Because unem-
ployment typically increases during downturns whereas
GDP growth rises in expansions, a procyclical mortal-
ity pattern should manifest as a negative association with
unemployment and a positive association with GDP growth.
Consistent with this interpretation, the coefficient for a/l-
cause mortality is negative and statistically significant when
unemployment is used as the macroeconomic proxy, while it
is positive and statistically significant when GDP per capita
growth is used, means that a one—percentage point increase
in the GDP per capita growth is associated with a modest
increase (0.079%) in mortality.

The cause-specific results indicate that this pattern is not
purely driven by aggregation, but is instead linked to specific
mechanisms. In particular, suicide mortality exhibits a sign-
consistent procyclical pattern across proxies: it increases

Mortality Rate GDP per capita Unem-
growth ployment
Rate
All Causes 0.000785* -0.00161*
(0.000408) (0.000923)
Transport Accidents -0.00256 -0.00853*
(0.00272) (0.00471)
Suicide 0.00521* -0.00916™
(0.00308) (0.00503)
Homicide -0.00315 0.00282
(0.00649) (0.0116)
Cancer 0.000945* -0.00139
(0.000490) (0.00102)
Diabetes 0.000846 -0.000960
(0.00114) (0.00227)
Alzheimer 0.00121 -0.00258
(0.00163) (0.00335)
Circulatory System Diseases 0.000953* -0.00192*
(0.000509) (0.00111)
Digestive -0.000344 -0.000923
(0.00111) (0.00192)
Other Accidents 0.00137 -0.000761
(0.00153) (0.00264)
Respiratory 0.000427 -0.00270
(0.000860) (0.00169)
Other Diseases 0.000327 -0.00122
(0.000743) (0.00147)
Men 0.0007684* -0.00170*
(0.0004599) (0.00101)
Women 0.000773* -0.000357
(0.000445) (0.000644)
Observations 1,545 1,648
Year fixed effects YES YES
Province fixed effects YES YES
Province specific linear trends YES YES

All estimations include Year FE, Province FE, Province-specific lin-
ear trends, and Demographic control

Robust standard errors in parentheses
*p < 0.10, **p < 0.05, ***p < 0.01

with GDP per capita growth (0.52%) and declines when
unemployment rises (-0.92%). A similar pattern emerges
for circulatory system diseases, with a positive and statis-
tically significant association with GDP growth (0.095%)
and a negative and statistically significant association with
unemployment (-0.19%). These findings suggest that the
all-cause procyclicality is partly driven by causes plausi-
bly linked to changes in exposure, intensity of activity, and
behavioral adjustments over the business cycle.

At the same time, the robustness exercise reveals hetero-
geneity across causes, which is expected given that unem-
ployment and output growth capture different dimensions
of local economic conditions. For transport accidents, the
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unemployment coefficient is negative and statistically sig-
nificant, whereas the GDP-growth coefficient is negative
but not significant. This divergence is consistent with the
view that labor-market slack may proxy traffic exposure
and commuting intensity more directly than GDP growth
at the provincial level. Conversely, cancer mortality shows
a small but statistically significant positive association with
GDP growth (0.095%), while the unemployment coefficient
is negative but not significant.

Overall, Table 6 indicates that the qualitative implication
of a procyclical mortality response is robust to replacing
unemployment with an output-based macroeconomic proxy,
especially for all-cause mortality and for key causes such as
suicides and circulatory diseases. Using GDP-based indica-
tors as an alternative proxy for macroeconomic conditions
follows standard practice in the macro—health literature,
which often relates mortality dynamics to output growth in
addition to labor-market indicators [20].

Furthermore, we extend the analysis to 2020 and 2021
to examine the impact of the COVID-19 pandemic. Includ-
ing these years allows us to assess whether the unemploy-
ment—mortality relationship changes significantly during
this unprecedented crisis. The pandemic affected not only
the healthcare system but also individual behaviors and life-
styles, influencing both direct and indirect causes of mor-
tality. This extended timeframe therefore provides a more
comprehensive perspective on the interplay between unem-
ployment and mortality under extraordinary circumstances.

In the main analysis, we exclude the pandemic years
because the pandemic represents an external factor that
influences mortality (particularly by increasing deaths from
respiratory causes) while simultaneously driving up unem-
ployment due to the accompanying economic crisis. Con-
sequently, during these years, both unemployment and
mortality increase simultaneously, moving in the same direc-
tion. Therefore, our hypothesis is that when we include these
years in the analysis, the relationship between unemployment
and mortality will become less procyclical, as the dynamics
observed during the pandemic are countercyclical in nature.

The data analysis in Table 7 indicates that the effect of
unemployment on overall mortality is negative for both
periods considered, suggesting that an increase in the unem-
ployment rate generally corresponds to a decrease in mor-
tality. However, the effect size is slightly smaller when the
COVID-19 years are included, and the coefficient becomes
statistically insignificant. This outcome can be explained
by the contrasting effects observed across different causes
of death. The pandemic caused a sharp rise in respiratory-
related deaths, primarily due to COVID-19, as shown by
the significant peak in respiratory mortality in 2020 (purple
line in Fig. 4). This trend is reflected in the positive and
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Table 7 Effect of a one point increase in the unemployment rate on the
mortality rate due to different causes of death

Mortality Rate 2004-2019 2004-2021 2020-2021
All Causes -0.00161* -0.000618 0.000405
(0.000923) (0.000854) (0.00318)
Transport Accidents -0.00853* -0.0107** -0.00800
(0.00471)  (0.00429) (0.0199)
Suicide -0.00916* -0.00197  0.0381***
(0.00503)  (0.00431) (0.0138)
Homicide 0.00282 0.00893 0.0519
(0.0116) (0.0101)  (0.0688)
Cancer -0.00139  -0.00165* -0.00328
(0.00102)  (0.000858) (0.00244)
Diabetes -0.000960 -0.000204 0.000456
(0.00227)  (0.00197) (0.00854)
Alzheimer -0.00258  -0.00442  -0.0212**
(0.00335) (0.00310) (0.0107)
Circulatory System Diseases  -0.00192* -0.00140  0.00357
(0.00111)  (0.000993) (0.00250)
Digestive -0.000923  -0.00209  -0.00599
(0.00192) (0.00169) (0.00657)
Other Accidents -0.000761  0.000608  0.00534
(0.00264)  (0.00225)  (0.00668)
Respiratory -0.00270  0.00388*  0.00394
(0.00169)  (0.00210) (0.0134)
Other Diseases -0.00122 -0.00282** -0.00251
(0.00147)  (0.00130)  (0.00308)
Men -0.00170* -0.00061  0.0012
(0.00101)  (0.00093) (0.0047)
Women -0.00036  -0.00006  -0.0014
(0.00064)  (0.00063) (0.002)
Observations 1,648 1,854 206
Year fixed effects YES YES YES
Province fixed effects YES YES YES
Province specific linear trends YES YES NO

All estimations include Year FE, Province FE and Demographic con-
trol

Robust standard errors in parentheses
*p < 0.10, **p < 0.05, "**p < 0.01

significant coefficient for respiratory diseases, highlighting
the substantial impact of the pandemic on mortality specifi-
cally related to respiratory causes. In particular, with a one
percentage point increase in the unemployment rate, respira-
tory disease mortality will increase by 0.39%. Furthermore,
since the coefficient is positive and statistically significant at
the 90% confidence level, it also indicates a countercyclical
effect of the mortality rate with increasing unemployment.
At the same time, other causes of death remained stable
or even declined. For example, deaths from transport acci-
dents and cardiovascular diseases either decreased or did
not increase significantly, likely due to mobility restrictions
and lockdowns, which reduced incidents associated with
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external risks. This offset between the rise in respiratory-
related deaths and the decline or stability in other causes
contributed to maintaining a relatively stable overall mor-
tality rate. Consequently, while unemployment increased
and respiratory-related deaths rose during the pandemic, the
stability in other causes resulted in no significant change in
the total mortality rate.

For “other diseases,” the coefficient becomes negative
and statistically significant at the 95% level once 20202021
are included. A one—percentage-point increase in unemploy-
ment is associated with a 0.28% reduction in mortality from
these causes, consistent with procyclicality.

Overall, incorporating the pandemic years reduces the
overall procyclical effect of unemployment on mortality.
The most striking change concerns respiratory diseases,
where the pandemic reversed the usual relationship, produc-
ing a countercyclical pattern. For other causes, procyclical
effects persist, but they are overshadowed by the pandem-
ic’s direct impact on respiratory mortality.

Furthermore, Table 7 reports, in addition to the baseline
estimates for 2004-2019 and the extended sample 2004—
2021, a separate specification for the COVID-19 years
(2020-2021). Estimating this short window separately
helps assess whether the unemployment—mortality rate
relationship observed in normal times persists under crisis
conditions. Due to the extremely limited time span (two
years), we do not include province-specific linear trends in
the COVID-only specification, as such trends would absorb
most of the within-province variation and leave insufficient
identifying variation. Focusing on the COVID-19 period,
2020-2021, the all-cause coefficient becomes close to
zero, positive and statistically insignificant (0.0004), and
most cause-specific coefficients are imprecisely estimated,
reflecting both the exceptional nature of the shock and the
limited sample size. Two noteworthy exceptions emerge: the
coefficient for suicide turns positive and significant at the
99% confidence level (0.0381), while Alzheimer’s-related

mortality becomes more negative and significant at the 95%
confidence level (—0.0212). Overall, these results support
the hypothesis that the pandemic years behave differently
and are more informative when analysed separately rather
than mechanically pooled with the pre-pandemic period.

Conclusion

This study analyzes the relationship between economic
cycles and mortality in Italy from 2004 to 2019, using unem-
ployment as an indicator of macroeconomic conditions.
The results reveal a procyclical pattern: higher unemploy-
ment is associated with lower mortality, with notable varia-
tions by gender and cause of death. Comparable evidence
of procyclical mortality has been documented in Germany
[27], Spain [12, 19], France [10], Mexico [18], Canada [3],
OECD countries [17], and Pacific-Asian nations [25]. When
the pandemic years (2020-2021) are included, the relation-
ship weakens, with the effect of unemployment on mortality
becoming negative but statistically insignificant.

The gender-specific analysis shows that unemployment
significantly reduces mortality among men, but the effect
is not significant for women. The impact also differs across
causes of death: mortality from road accidents, suicides,
and cardiovascular diseases declines when unemployment
rises, while respiratory-related deaths increase during the
pandemic, reflecting the influence of COVID-19. Across
age groups, only the 0-24 cohort exhibits a statistically
significant (procyclical) decline in mortality; estimates for
other age groups are negative but not significant. Moreover,
educational disparities are marked: the procyclical effect is
strongest among individuals with higher education, such as
high school and university graduates.

This study contributes to the literature by providing a
provincial-level analysis for Italy, thereby emphasizing the
importance of demographic characteristics in assessing the
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health effects of economic conditions. This approach com-
plements the national-level time series analysis of Cavic-
chioli and Pistoresi [11].

In sum, the evidence confirms a general procyclical
relationship between mortality and recessions, consis-
tently observed whether local business-cycle conditions
are proxied by the unemployment rate or by GDP per
capita growth, while the pandemic years illustrate how
extraordinary crises can alter these dynamics. The findings
underscore important policy implications: the health con-
sequences of job loss extend beyond immediate economic
hardship. Targeted interventions for unemployed individu-
als could therefore improve not only economic outcomes
but also reduce health risks associated with labor market
shocks. At the same time, periods of economic expansion
and low unemployment also require careful monitoring, as
they are associated with higher risks of traffic accidents
and stress-related conditions. Policies aimed at promoting
road safety and mitigating work-related stress could thus
play a crucial role in reducing preventable mortality dur-
ing economic upturns.

Appendix

Table 8 Yearly Data on Unemployment Rate, Total Causes (deaths),
Population, and Mortality Rate

Year Unemployment Rate Deaths Population Mortality Rate
2004 8.015 541,908 55,907,407 9.693
2005 7.745 565,149 56,328,280 10.033
2006 6.790 551,597 56,564,801 9.752
2007 6.087 565,638 56,778,738 9.962
2008 6.737 574,313 57,257,169 10.030
2009 7.764 581,159 57,663,165 10.079
2010 8.381 565,654 57,925,411 9.765
2011 8.377 574,990 58,174,169 9.884
2012 10.678 593,664 58,323,892 10.179
2013 12.175 579,937 58,489,728 9.915
2014 12.717 579,004 58,557,238 9.888
2015 11.929 624,875 58,507,343 10.680
2016 11.725 597,577 58,379,655 10.236
2017 11.242 629,469 58,285,332 10.800
2018 10.639 612,186 58,159,212 10.526
2019 9.982 620,018 58,042,345 10.682

@ Springer

Table 9 Total and proportions of deaths in total mortality by cause of
death - Source: National Institute of Statistics (ISTAT)

Charachteristics Total of deaths Percentage (%)
Gender

Men 4,657,266 48.54
Women 4,937,313 51.46
Causes

Transport accidents 73,832 0.77
Suicide 63,225 0.66
Homicide 7,120 0.07
Cancer 2,800,677 29.19
Diabetes 331,475 3.45
Alzheimer 157917 1.65
Circulatory system diseases 3,596,104 37.48
Digestive 370,826 3.86
Other accidents 242,148 2.52
Respiratory 685,677 7.15
Other diseases 1,265,578 13.19
Age group

0-24 67,186 0.70
25-44 168,521 1.77
45-64 948,814 9.95
65-74 1,420,677 14.89
75+ 6,933,325 72.69
Education level

Elementary school certificate 7,050,636 73.92
Middle school certificate 1,571,212 16.47
High school diploma 664,404 6.97
University degree or diploma 252,293 2.64
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Fig.5 Provincial unemployment trends (2004—-2019). Note: The figure
plots annual unemployment rates for each province over the sample
period. Thin blue lines represent province-specific time series, while
the red thicker line reports the cross-provincial (national) mean in each
year. The graph highlights substantial heterogeneity in unemployment
dynamics across provinces alongside common aggregate movements

over time



Business cycles and mortality in Italy

Acknowledgements Not applicable.

Author Contributions All authors contributed to the study conception
and design. Material preparation, data collection and analysis were
performed by Adriano Ruggiero, subsequently revised by Maria Cer-
vini Pla. The first draft of the manuscript was written by Adriano Rug-
giero and all authors commented on previous versions of the manu-
script. All authors read and approved the final manuscript.

Funding The authors did not receive support from any organization
for the submitted work.

Data Availability The datasets analysed in this study are publicly
available from ISTAT, Italian National Institute of Statistics, (https://e
sploradati.istat.it/databrowser/#/en) and Eurostat (https://ec.europa.eu
/eurostat). Use of ISTAT and Eurostat data is subject to their respective
terms of use.

Declarations

Competing interests All authors certify that they have no affiliations
with, or involvement in, any organization or entity with any financial
interest or non-financial interest in the subject matter or materials dis-
cussed in this manuscript.

Ethical statement The study did not involve human participants, hu-
man data, human tissue, or animals.

References

1. Alessie, R.J., Angelini, V., van den Berg, G.J., Mierau, J.O.,
Viluma, L.: Economic conditions at birth and cardiovascular dis-
ease risk in adulthood: Evidence from post-1950 cohorts. Soc.
Sci. Med. 224, 77-84 (2019)

2. Angelini, V., Mierau, J.O.: Born at the right time? childhood
health and the business cycle. Soc. Sci. Med. 109, 35-43 (2014)

3. Ariizumi, H., Schirle, T.: Are recessions really good for your
health? evidence from canada. Soc. Sci. Med. 74(8), 1224-1231
(2012)

4. Biondi, B., Mazzocchi, M.: An empirical analysis of the effect of
economic activity and covid-19 restrictions on road traffic acci-
dents in italy. Socioecon. Plann. Sci. 92, 101846 (2024)

5.  Bloemen, H.G., Stancanelli, E.G.: Individual wealth, reserva-
tion wages, and transitions into employment. J. Law Econ. 19(2),
400439 (2001)

6. Brenner, M.H.: Economic changes and heart disease mortality.
Am. J. Public Health 61(3), 606611 (1971)

7. Brenner, M.H.: Trends in alcohol consumption and associated ill-
nesses. some effects of economic changes. Am. J. Public Health
65(12), 1279-1292 (1975)

8. Brenner, M.H.: Mortality and the national economy: a review,
and the experience of england and wales, 1936-76. The Lancet
314(8142), 568-573 (1979)

9. Browning, M., Heinesen, E.: Effect of job loss due to plant clo-
sure on mortality and hospitalization. J. Health Econ. 31(4), 599—
616 (2012)

10. Buchmueller, T.C., Jusot, F., Grignon, M., et al.: Unemployment
and mortality in france, 1982-2002. Centre Health Econ. Policy
Anal. (2007)

11. Cavicchioli, M., Pistoresi, B.: Unfolding the relationship between
mortality, economic fluctuations, and health in italy. Eur. J. Health
Econ. 21(3), 351-362 (2020)

12. Cervini-Pla, M., Vall-Castelld, J.: Business cycle and mortality in
spain. Eur. J. Health Econ. 22(8), 1289-1299 (2021)

13. Chetty, R.: Moral hazard versus liquidity and optimal unemploy-
ment insurance. J. Polit. Econ. 116(2), 173-234 (2008)

14. Dehejia, R., Lleras-Muney, A.: Booms, busts, and babies’ health.
Q. J. Econ. 119(3), 1091-1130 (2004)

15. Edwards, R.: Who is hurt by procyclical mortality? Soc. Sci.
Med. 67(12), 2051-2058 (2008)

16. Gerdtham, U.-G., Johannesson, M.: Business cycles and mortal-
ity: results from swedish microdata. Soc. Sci. Med. 60(1), 205—
218 (2005)

17. Gerdtham, U.-G., Ruhm, C.J.: Deaths rise in good economic
times: evidence from the oecd. Econ. Human Biol. 4(3), 298-316
(2006)

18. Gonzalez, F., Quast, T.: Macroeconomic changes and mortality in
mexico. Empiric. Econ. 40, 305-319 (2011)

19. Granados, J.A.T.: Increasing mortality during the expansions of
the us economy, 1900-1996. Int. J. Epidemiol. 34(6), 1194—-1202
(2005)

20. Granados, J.A.T.: Economic growth and health progress in eng-
land and wales: 160 years of a changing relation. Soc. Sci. Med.
74(5), 688-695 (2012)

21. He, M.M.: Driving through the great recession: Why does motor
vehicle fatality decrease when the economy slows down? Soc.
Sci. Med. 155, 1-11 (2016)

22. ISTAT: Incidenti stradali in italia: Anno 2018 (aggiornamento
ottobre 2019). Statistica in breve, Istituto Nazionale di Statistica
(ISTAT) (2019)

23. ISTAT: Incidenti stradali in italia: Anno 2019 (aggiornamento 27
ottobre 2020). Statistica in breve, Istituto Nazionale di Statistica
(ISTAT) (2020)

24. Li, J., Powdthavee, N.: Does more education lead to better health
habits? evidence from the school reforms in australia. Soc. Sci.
Med. 127, 83-91 (2015)

25. Lin, S.-J.: Economic fluctuations and health outcome: a panel
analysis of asia-pacific countries. Appl. Econ. 41(4), 519-530
(2009)

26. Muller, A.: Education, income inequality, and mortality: a mul-
tiple regression analysis. BMJ 324(7328), 23 (2002)

27. Neumayer, E.: Recessions lower (some) mortality rates: evidence
from germany. Soc. Sci. Med. 58(6), 1037-1047 (2004)

28. Petrelli, F.: The true cost of austerity and inequality—italy case
study. Oxfam Case Study (2013)

29. Ruhm, C.J.: Are recessions good for your health? Q. J. Econ.
115(2), 617-650 (2000)

30. Ruhm, C.J.: Recessions, healthy no more? J. Health Econ. 42,
17-28 (2015)

31. Stevens, A.H., Miller, D.L., Page, M.E., Filipski, M.: The best of
times, the worst of times: understanding pro-cyclical mortality.
Am. Econ. J. Econ. Pol. 7(4), 279-311 (2015)

32. Sullivan, D., Von Wachter, T.: Job displacement and mortality: An
analysis using administrative data. Q. J. Econ. 124(3), 1265-1306
(2009)

33. Tapia Granados, J.A., House, J.S., Ionides, E.L., Burgard, S.,
Schoeni, R.S.: Individual joblessness, contextual unemployment,
and mortality risk. Am. J. Epidemiol. 180(3), 280-287 (2014)

Publisher's Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://esploradati.istat.it/databrowser/#/en
https://esploradati.istat.it/databrowser/#/en
https://ec.europa.eu/eurostat
https://ec.europa.eu/eurostat

	﻿Business cycles and mortality in Italy
	﻿Abstract
	﻿Introduction
	﻿﻿Data and descriptive statistics
	﻿﻿Methodology
	﻿﻿Results
	﻿﻿Heterogeneous analysis
	﻿﻿Robustness check
	﻿﻿Conclusion
	﻿Appendix
	﻿References


