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Abstract

Introduction: Income inequality, a pivotal determinant of general and mental health, operates through intricate mechanisms
at various geographical scales. While established at country or region levels, the impact of lower-level (municipal or
neighborhood) inequality remains inconsistent. This study explores the influence of regional- and municipal-level income
inequality on individual psychological distress during the COVID-19 pandemic in Italy, employing a multilevel data analysis.
Materials and methods: In a post hoc analysis of data from the first wave of the pandemic (March to April 2020), three
hierarchical levels were considered: individual participants, municipalities, and regions. Depressive and anxiety symptoms
were measured using the PHQ-9 and GAD-7 scales, while the Gini coefficient gauged income inequality at municipal and
regional levels. The analysis incorporated demographic variables as potential confounders.

Results: The study encompassed 21 regions, 3,900 municipalities, and 21,477 subjects. Income inequality at both regional
and municipal levels exhibited associations with distress scores, suggesting independent effects. Notably, higher distress scores
were identified in southern regions with elevated inequality, despite a more substantial COVID-19 impact in the north.
Discussion: Findings contribute to existing literature by emphasizing the independent impact of lower-level (municipal) and
higher-level (regional) income inequality on population psychopathology. The study supports theories suggesting diverse
pathways through which inequality at different levels influences health, such as potential associations with healthcare
system dysfunction at the regional level and welfare dysfunction at the municipal level. The observed north-south gradient
in distress scores highlights the need for psychosocial interventions to alleviate income inequality, especially in historically
disadvantaged southern regions. Future research should explore the nuanced interplay between income inequality and
various ecological variables to provide a comprehensive understanding of its health impact.
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Figure |. Heat map of income inequality in lcaly.

is crucial, as many psychosocial mediators are inherently
individual (Layte & Whelan, 2014) and influenced by
contextual factors (Rossi et al., 2021). Proposed mecha
nisms include stress-related processes operating both at
the individual, and at the neighborhood levels, alongside
factors such as status anxiety, and social capital. At the
regional or nafional level, the most accounted model is
the neo-materialist one, which suggests greater inequal-
ity corresponds to extensive material deprivation, affect-
ing housing, welfare, healthcare, education, and justice
(Layte, 2012; Ribeiro et al., 2017; Wilkinson & Pickett,
2007, 2017).

In light of the observed north-south gradient in men-
tal health outcomes during the COVID-19 pandemic in
Italy (Rossi et al., 2020), historically characterized by a
sharp north-south economic gradient, this study explores
the impact of regional and municipal-level income ine-
quality onindividual psychological distress. The hypoth-
esis is that such inequalities independently explain the
observed north-south gradient in mental health out-
comes. To do so, we relied on nmltilevel data analysis,
which is currently considered state-of-the-art in address-
ing the role of ecological risk factors (Ribeiro et al.,
2017; Tibber et al., 2022).

Materials and methods

In a post-hoc analysis of data collected online during the
first wave of the COVID-19 pandemic in Italy (March to
April 2020), with approval from the University of
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Table I. Descriptive statistics of regional income inequality
and psychological distress.

Region Gini Distress score — M (5D)
index

Abruzzo 0.277 18.17 (11.56)
Basilicata 0.282 19.59 (10.73)
Calabria 0.339  21.88(12.59)
Campania 0.339 21.96 (11.67)
Emilia-Romagna 0.269 19.92 (11.92)
Friuli-Venezia Giulia 0.262 17.80 (11.64)
Lazio 0.311 18.56 (11.41)
Liguria 0.288 18.40 (11.93)
Lombardia 0.285 20.05 (11.66)
Marche 0.252 19.01 (11.40)
Molise 0.285 20.36 (12.22)
Piemonte 0.287 19.33 (11.53)
Provincia Autonoma 0.266 17.69 (11.75)
di Trento

Provincia Autonoma 0.284 18.36 (11.43)°
di Bolzano

Puglia 0292 2061 (12.15)
Sardegna 0.304  20.16 (12.08)
Sicilia 0328  21.62(11.96)
Toscania 0272 18.92 (12.22)
Umbria 0.27 19.22 (11.69)
Valle d'Aosta 0.266 18.71 (12.66)
Veneto 0.273 19.65 (11.91)

L’Aquila’s local ethics committee (protocol n. 25/2020),
participants provided online consent. We built a nilti-
level model, where data were structured into three lev-
els: individual participant (level 1), mumicipality (level
2), and region of residence (level 3). The dependent vari-
able, a composite of depressive and anxiety symptoms,
was assessed using the 9ifem Patient Health
Questiommaire (PHQ-9) and the 7-item Generalized
Anxiety Disorder scale (GAD-7). Income inequality at
mumicipal and regional levels, measured by the Gini
ooefficient (GC), served as the independent variable. GC
values ranging from 0 to 1 indicated higher income ine-
quality. Datafor GC atlevels 2 and 3 were obtained from
Italian public repositonies (ISTAT - wwwistat.it;
UrbanIndex - wwwurbanindex.it). Age, gender, and
education were included as potential confounders.

Results

Our final sample included 21,477 subjects in 3,900 mumnic-
ipalities and 21 regions. The mean observation mmberfor
the numicipality level was 5.5 (min=1, max =3,129); for
the region level, it was 1022.7 (min =76, max =3,129). In
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Figure 2. Correlation between income inequality and psychological distress across Italian regions.

Table 2. Multilevel linear regression estimates.

Fixed effect parameters Coefficient 95% ClI p
Gini Index — municipality 9.48 [0.41, 18.54] .041
Gini Index — regional 27.12 [12.42, 41.81] <.001
Gender

Female ref

Male —4.15 [-4.53, -3.77] <.001
Age -0.21 [-0.23, -0.20] <.001
Education
Lower education ref
High school ~1.95 [-2.49, -1 .41] <.001
Graduate —-4.07 [-4.63, =3.51] <.001
Post-graduate ~4.46 [-5.12, -3.80] <.001

the total sample, the meen age was 39.23 (SD=12.93),
with a large umbalance in gender ratio (females=17,772,
80.65%; males =4,263).

Mean distress scores at a regional level varied between
a mininum of 17.69 (SD=11.74) in the Autonomous
Province of Trento and 21.96 (11.67) in Campania (Table 1,
Figure 1). The Gini coefficient ranged between .25 in the
Marche region and .33 in Campenia and Calabria. Pearson
correlation coefficient was r=.61 (p< .001; Fgure 2).

The nultilevel mixed effect model showed that income
inequality measured at the regional and mmicipality levels

were associated with distress scores, with coefficients
respectively of 27.12[12.42, 41.81] and 9.48 [0.41, 18.54]
(Table 2).

Discussion

Results reveal an association between psychological dis-
fress and income inequality at both regional and numicipal
levels, even after controlling for potential overlapping
effects (Figure 2). Interestingly, higher psychological dis-
fress soores were found in highrinequality southem



regions, despite a higher COVID-19 impact in the north.
Data contribute to existing literahme, highlighting the
independent effects of lowerlevel (mumicipal) and higher
level (regional) inequality on population psychopathology.
‘While the conrelation between large-scale inequality and
psychopathology is well-established, evidence for small-
scale income inequality remains mixed (Famrer et al.,
2022; Fone et al., 2013; Lowe et al., 2021; Pickett &
Wilkinson, 2010; Tibber et al., 2022).

Our results support theories suggesting multiple path-
ways through which inequality measured at various lev-
els impact health. One possible explanation for our
results is that our different levels of analysis commespond
to different public institutions, that is, regions and
mumicipalities, which are respectively responsible for
healthcare policies, social services, and welfare. It is
possible that regional income inequality could be associ-
ated with a healthcare system dysfunction, whereas a
welfare dysfunction might reflect mumicipal inequality.
Indeed, Italy’s healthcare quality and welfare expendi-
tures show a robust north-south gradient, with northem
regions performing hetter in healthcare and spending
more on welfare than southem ones (Franzini &
Giammoni, 2010).

Another explanation for our results regards small
mumicipalities’ rle as main generators of social capital
(Uphoff et al., 2013). Small-scale income inequality and
eroded social capital has been related to the so-called
neighborhood disorder; i.e, a set of social disnptions
within a commumity that ultimately affects social connect:
edness, social support, and mental health. Given the small
population of many mumicipalities in [taly, much of the
effect associated with this level is due to commumity
dynanics. This hypothesis would, however, depend on the
size of the commumity addressed. For this reason, we high
light. that one limitation of this study is not being able to
break up data from lage mumicipalities into smaller
neighborhoods.

Other limitations include the lack of adjustment for
absolute deprivation at the area level. However; our analy-
ses controlled for individual education as a confounder;
which can be considered a proxy for personal socio-eco-
nomic status.

In conclusion, these ohservations are important as they
further support the need for psychosodial intervention to
mitigate income inequality in [taly inlight of the historical
disadvantage of southem regions.

Further studies will need to address the interplay
between income inequality and other ecological variables
gathered at various levels to provide a more fine-grained
description of the mechanisms underpinning the impact of
inequality on health, including environmental descriptors
of micro-commumity level dynamics as well as higher
level economic determinants of mental health.
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