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Abstract

Purpose A systematic review was undertaken to determine whether research supports: (i) an association between income
inequality and adult mental health when measured at the subnational level, and if so, (ii) in a way that supports the Income
Inequality Hypothesis (i.e. between higher inequality and poorer mental health) or the Mixed Neighbourhood Hypothesis
(higher inequality and better mental health).

Methods Systematic searches of PsycINFO, Medline and Web of Science databases were undertaken from database incep-
tion to September 2020. Included studies appeared in English-language, peer-reviewed journals and incorporated measure/s
of objective income inequality and adult mental illness. Papers were excluded if they focused on highly specialised popula-
tion samples. Study quality was assessed using a custom-developed tool and data synthesised using the vote-count method.
Results Forty-two studies met criteria for inclusion representing nearly eight million participants and more than 110,000
geographical units. Of these, 54.76% supported the Income Inequality Hypothesis and 11.9% supported the Mixed Neigh-
bourhood Hypothesis. This held for highest quality studies and after controlling for absolute deprivation. The results were
consistent across mental health conditions, size of geographical units, and held for low/middle and high income countries.
Conclusions A number of limitations in the literature were identified, including a lack of appropriate (multi-level) analyses
and modelling of relevant confounders (deprivation) in many studies. Nonetheless, the findings suggest that area-level income
inequality is associated with poorer mental health, and provides support for the introduction of social, economic and public
health policies that ameliorate the deleterious effects of income inequality.

Clinical registration number PROSPERO 2020 CRD42020181507.

Keywords Inequality - Deprivation - Poverty - Social determinants - Mental health

Introduction

Mental disorders are the leading cause of years lived with
disability worldwide [1]. Whilst this has led to calls for
greater investment in psychological therapies [2], of which
the UK’s improving access to psychological therapies
(IAPT) scheme is a prime example [3], such an approach,
which (arguably) locates the problem as well as the solution
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in the individual, has had its detractors. Thus, many have
proposed that such an approach fails to take into considera-
tion the socioeconomic contexts in which mental illness, and
distress more generally, occurs, and consequently, removes
the onus on governments for broader social and economic
reform [4-6].

With respect to the existing evidence-base, the associa-
tion between income and health is well established [7]. For
example, life expectancy increases as a function of gross
national product (GNP), though the effects typically saturate
at higher levels of GNP [8, 9]. Whilst there are less data
on mental health, there is evidence to suggest that mental
health and wellbeing show a similar asymptotic relationship
with GNP between nations [10—12]. One interpretation of
these findings is that in poorer countries, income—and spe-
cifically a minimum level of income—is directly linked to
health outcomes, since poverty limits access to basic needs
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such as food and clean water, i.e. poverty is associated with
material deprivation. In contrast, in countries above a cer-
tain threshold of wealth, these factors become less important
for a larger majority of the population, as basic needs are
satisfied.

Looking at data within a country, e.g. comparisons across
states or counties, income similarly predicts physical [13]
and mental health outcomes [14-16], but unlike cross-
national comparisons, the effects do not seemingly saturate
at higher incomes. One explanation is that whilst income is
an index of access to basic amenities in comparisons across
countries, within a country income becomes an indicator
of social position or socioeconomic status (SES). This is
important, because a large body of research has shown that
SES is inversely related to unhealthy behaviours such as
smoking, physical inactivity and unhealthy eating [17].

According to the Income Inequality Hypothesis (IIH)
[18], it is not just socioeconomic position per se that affects
health, but socioeconomic position relative to others around
you, namely inequality, i.e. the variance in incomes (or
some related index of poverty or wealth) within a defined
region. To characterise levels of objective inequality within
a region several measures have been developed, including
decile ratios, the Robin Hood index, and Gini coefficient, all
of which correlate highly with one another [19]. The Gini
coefficient is the most commonly used, and describes the
extent to which the distribution of incomes in a region devi-
ates from perfect equality, with high scores indicating high
variance. In Wilkinson and Pickett’s book, “The Spirit Level’
[11], the authors popularised the ITH, describing how the
Gini coefficient positively predicts an aggregate index of
health and social problems, as well as related indices such
as obesity [20], life expectancy [21], incarceration, homicide
rates, education and levels of childhood conflict [22, 23],
both in cross-country comparisons as well as subnational
comparisons between US states. Whilst a number of criti-
cisms have been raised against Wilkinson and colleagues’
analyses [24-26], the principle finding of an association
between higher inequality and poorer physical health and
social outcomes, though small, has since been confirmed
[27-30].

With respect to the possible mechanisms underlying the
association between income inequality and health, three
main theories have been proposed [31, 32]. According to
the Social Capital Hypothesis (SCH) when individuals or
groups of individuals differ greatly in their incomes (i.e.
conditions of high inequality), they are less likely to trust
one another, or to interact and form cohesive social networks
[33], which may be inherently stressogenic [34]. Such con-
ditions are also less likely to engender acts of reciprocity
and practical support [35]. In contrast, the Status Anxiety
Hypothesis (SAH) proposes that income inequality leads to
greater social comparison between the rich and poor, which
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may also be stressful and detrimental to health [36, 37].
Finally, the Neomaterialist Hypothesis (NMH), posits that
when levels of inequality are high, less investment is made
into public infrastructure and welfare services [38—40], e.g.
gyms, parks and hospitals, which in turn, leads to poorer
health outcomes [41].

Others have proposed an association between health and
inequality that runs contrary to the IIH, i.e. an association
between higher inequality and better health. According to
the Mixed Neighbourhood hypothesis (MNH) [42—44],
whilst neighbourhoods of homogeneous poverty, i.e. areas of
high deprivation but low inequality, may become mired by a
lack of social opportunities and cultures of crime, substance
use and joblessness, the MNH proposes that these effects can
be ameliorated by integration with individuals of a higher
SES, i.e. areas of high deprivation but high inequality also.
On a purely pragmatic level, poorer members of the com-
munity may benefit from the increased investment in local
infrastructure and resources that such heterogeneity brings.
In some countries this has led to the adoption of mixed-
income housing development schemes, e.g. the HOPE VI
project [45], although this is a highly controversial approach,
which some have argued is founded on insufficient evidence
[46-48].

Despite growing interest, there has been less research
into the association between inequality and mental health
than there has into the association with physical health [49].
Nonetheless, several systematic reviews of relevance have
been undertaken. Burns and colleagues [50] undertook a
systematic review of schizophrenia, and found that across
data from 26 countries, there was a higher incidence rate of
the condition in higher income countries (3 =1.02; Z=2.28;
p=0.02; 95% CI=1.00, 1.03). In a systematic review and
meta-analysis of depression [51], from 26 papers (of which
12 were included in the meta-analysis), the authors reported
a greater risk of depression in populations with higher ine-
quality (RR=1.19,95% CI=1.07-1.31).

Only one review paper to date [52], however, has
attempted to synthesise the literature on the association
between inequality and mental health across different pres-
entations. In their paper, the authors undertook a systematic
review of 27 papers and a meta-analysis of nine studies, and
concluded that there was a weak association between higher
income inequality and any mental health difficulty (pooled
Cohen’s d=0.06, 95% CI1=0.01-0.11). However, in defining
their search terms they included only broad definitions of
mental health problems rather than specific diagnostic cat-
egories. Consequently, a number of studies of relevance may
have been missed, and biases may have been introduced with
respect to study selection. In addition, they did not assess
the impact on their findings of including only studies that
had controlled for absolute deprivation. However, without
controlling for absolute deprivation, any reported effects of
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inequality may be driven by this factor rather than inequality
per se [53, 54].

To address these limitations, we undertook a system-
atic review of the association between inequality and men-
tal health using a comprehensive set of search terms that
included specific as well as broad definitions of mental
health (and inequality), thereby ensuring good coverage.
To disentangle the potential confounding effects of abso-
lute deprivation in any studies, we also explored the extent
to which any documented patterns persisted in a subset of
papers that controlled for deprivation at either the individual
or area level (or both).

In addition, we explored a number of more specific pre-
dictions that have been made in relation to the ITH. First,
that the association between inequality and health is not
restricted to the poor, but is instead present in the rich also,
i.e. the effect does not interact with absolute deprivation
[11]. Second, that the effects of IIH do not hold across dif-
ferent geographical scales. Thus, in trying to make sense of
the literature, Pickett and Wilkinson [55, 56] have proposed
that the effects of inequality become weaker—or possibly
do not even operate—at smaller scales, e.g. in comparisons
between geographical areas below the level of US states, for
example. Finally, we include only studies that describe anal-
yses undertaken at the subnational level, e.g. comparisons
across neighbourhoods or states rather than across countries,
since first, as noted, socioeconomic processes may function
differently in cross-national comparisons, and secondly,
because this is the level at which mental health services are
typically commissioned, designed and delivered, and politi-
cal decisions are made.

Methods

This review represents an update of an unpublished thesis
[57] prospectively registered with PROSPERO before the
search was updated (CRD42020181507) [58]. The study is
reported according to PRISMA guidelines [59]. A meta-
analytic approach was not adopted since aggregation of
effect sizes is inappropriate when studies differ markedly
with respect to sample characteristics, outcome variables,
methodologies and analytic approaches [60-62]. Instead, we
conducted a narrative review, searching for broad patterns
of support for opposing hypotheses (the [IH and MNH) cou-
pled with a vote-count approach [56, 63]. All studies were
screened and coded independently by MT and FW. Findings
were then reviewed together after each sequential step and
any discrepancies discussed and resolved, with further input
sought from JK where needed.

Search strategy

Studies were identified using a search of PsycINFO, Medline
and Web of Science databases from database inception to
the 2nd September, 2020, with no restriction on studies that
could be included within this temporal window. A compre-
hensive set of search terms were based on the two key con-
cepts of ‘income inequality’ (11 terms) and ‘mental health’
(52 terms); see Supplementary Information 1.

Screening and selection

All records were screened in two phases (see Fig. 1). First,
the title and abstract were screened and methods section
reviewed for basic relevance including a focus on mental
health and objective inequality. Second, all remaining arti-
cles were read and relevant studies identified according to
the following inclusion criteria: (i) included quantitative
data; (ii) included a measure of mental illness incidence,
prevalence or symptom severity, defined using a diagnostic
tool, screening instrument or symptom scale; (iii) included
an objective measure of income inequality, derived at the
subnational level; (iv) focused on adult mental health
(=18 years); (v) written in English; and (vi) published in
peer-reviewed journals. Studies were excluded: (i) if the
measure of inequality was based on subjective inequality;
(ii) if the focus was on life satisfaction, health-care use, neu-
rodevelopmental disorders, learning disabilities, degenera-
tive diseases or behaviour, e.g. suicide or substance use; (iv)
if the sample population was based on a highly specialised
population sample, e.g. HIV + prisoners [64].

Data extraction

Remaining studies were coded for key measures to facili-
tate synthesis of findings and assessment of study quality
(see Table 1). These included: the scale of the geographi-
cal region of interest, mean population size of the region
of interest, data sample size (at individual and higher-order
level), the type of analyses undertaken, predictors and covar-
iates included in analyses, the significance of any findings
at an alpha criterion level of 0.05, as well as an index of
study quality (see Supplementary Information 2). Further
information about studies is also presented in Supplemen-
tary Information 3. Where data were not specified in a given
study, this information was sought from original sources,
e.g. government reports and national statistics, requested
directly from the study’s authors, and where not available
coded ‘NA’.
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Fig. 1 Study inclusion flow
diagram. Flow diagram show-
ing sequence by which studies
were identified, screened and

Records identified through
Web of Science, Psychinfo
& Medline (n=1251)

Additional records identified
through other sources (n=1)

reviened \ /
Records after duplicates removed
(n=1009)
3 Records excluded (n=927)
Screening of title / abstract for s Broadly irrelevant (440)
basic relevance including focus .| * Child/adolescent (75)
on adult mental health and "| o Non-experimental (120)
objective inequality o Not mental health (107)
* Not inequality (185)
A
. | arti =
Full-text articles assessed for ] F.UI asrttﬁscregsc:::t?orﬁg;)
eligibility (n=82) o Measure/s inappropriate (12)
o Population too specialised (3)
A
Studies included in the review
(n=42)
Quality assessment were found in the defined direction), and ‘partially sup-

Following the approach of Uphoff and colleagues [65], stud-
ies were scored for quality rather than risk of bias, as appro-
priate for a critical appraisal of large-scale cross-sectional
and/or ecological data. The following criteria were used to
create a Quality Index (Qi): (i) validity of key measures, (ii)
sample size, (iii) inclusion of appropriate confounder vari-
ables, and (iv) optimal statistical analyses. Items (i) and (ii)
were taken directly from Uphoff and colleagues [65], and
(iii) and (iv) were custom-developed to afford a more strin-
gent assessment of quality in line with the research question;
thus, multi-level analyses that control for absolute depriva-
tion were deemed necessary for a convincing association to
be demonstrated between inequality and mental health. See
Supplementary Information 2 for further details.

Data synthesis

A vote-count approach was used to identify the proportion of
studies that were consistent with: (a) the IIH, (b) the MNH,
or (c) neither (i.e. no association between inequality and
mental health). Note: we use the term ‘consistent with’ since
without an established direction of causality and elucidation
of mediating mechanisms, associations between inequality
and mental health do not definitively prove the IIH or the
MNH. Following Wilkinson and Pickett’s [56], supportive
categories were further broken down into sub-categories
of ‘wholly supportive’ (where only significant associations
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portive’ (where some significant association in the defined
direction and some null findings were reported). Missing
data were excluded from syntheses rather than assumptions
being made.

In addition, we undertook several ‘sub-analyses’, with
the same vote-count approach implemented on a subset of
studies. First, to assess the scale invariance of any reported
effects, findings were explored at different geographical
scales. Since the scale at which to stratify studies is relatively
arbitrary, we took two principled approaches. Data were
stratified according to mean population size of the geograph-
ical region of interest, with strata (< 45,000, >45,000, >4
million) defined post hoc to generate approximately equal
sized groups. Data were also stratified following a sys-
tem used previously [56], with studies identified as focus-
ing on regions of interest that corresponded broadly to:
(i) states, regions and cities, and (ii) counties, tracts and
parishes (Table 2). These corresponded to studies with
regions of interest with mean population sizes that ranged
from ~ 1500-190,000 and ~ 290,000—6 million.

Second, to determine whether study quality introduced
any bias in findings, findings were also explored for higher
quality studies only, i.e. those scoring four on the quality
index (Qi). Third, to test for the potentially confounding role
of absolute deprivation, findings were explored in a subset
of studies for which deprivation was controlled at the lower
level (e.g. individual or household), higher level (e.g. state
or county), and at both levels. Fourth, to determine whether
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Table 1 Studies included in the review with key measures coded

Study Datayear Country Area of Area Inequality MH variable MH tool N Analy-  Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Ahernand  2000-2002 US Com- 125,000  GINI 6-month National 1355; 59 Multi-  Age, ethnicity, Income Association between 4
Galea (2000) munity (income) prevalence ~ Women's level individual higher inequality
[67] district of depres- Study logistic income and depression (low-
sion (NWS) regres- income participants
depres- sion only) (=35.02,
sion p<0.01)
module
Adjaye- 2008-2012 South District 1 million Gini coef- Symptoms CES-D-10 9664; 52 Multi-  Age, gender, Mean household No association (coeffi- 4
Gbewo- (2007, Africa council ficient of depres- level ethnicity, income, mean cient=0.5, p>0.05)
nyo et al. 2011) (income)  sion linear education age, percent
[105] regres-  level, house- African,
sion hold income, percent non-
employment white, percent
status, marital female,
status, urban/ percentage of
rural location, adults with
receipt of any no education,
government percentage of
grants adults with
completed fur-
ther education,
percentage of
adults with
higher educa-
tion, percent-
age of adults
unemployed,
percentage
of adults not
economi-
cally active,
percentage of
rural house-
holds
Bechtel 2001-2008 Australia Neigh- NA GINI General MH com- 67,305/40,753;Linear ~ Age, age- None No association 2
et al. [95] bour- (income), mental ponent 488 (major  regres-  squared, B=1.16,p>0.1)
hood, Theil health of the statistical sion number of
city and index, symptoms  SF-36 region), NA dependents,
major Atkinson (city), NA region of
statistical Index (neighbour- birth, educa-
region hood) tion, house-

hold income

AbBojoiwapid] dureiydhsd pue A1jeiyd4sd |eos
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Bisung 2009 Ghana  Sub- 19,588 GINI Dichot- Single 2814; 6 Multi-  Age, marital Neighbourhood  No association 2
et al. (2010) metros (“pov- omised item self-  (sub-metro level status, number  socioeco- (OR=0.88,
[106] in accra erty”) symptoms  report areas), 195  binary  of children, nomic status, p>0.05)
metro- of depres- question (enumera- logistic  length of neighbour-
politan sion tion areas) regres-  stay, alcohol hood housing
area (and sion consumption, ownership,
enu- ever smoked, neighbour-
meration health insur- hood ethnic
area) ance, level diversity,
of educa-
tion, wealth,
community
participa-
tion, tension
with others.
Employment
status
Bocoum 2002-2013 Canada Regional 44,000 GINI Dichotomised Single NA; 87 Binary  None Inequality, aver- Income inequality was 1
et al. [79] county (income)  self- item self- logistic age dispos- positively associ-
munici- reported report regres- able income, ated with depression
pality presence of  question sion criminality at 3-year time lag
depression rate, number only (proportion
(propor- of physicians increase=4.17,
tion of p<0.01)
sample self-
reporting as
depressed)
Boydell 1988-1997 UK Electoral 10,000 Median 10-year inci- OCCPI 222; 15 Multi-  Age, sex, eth- Deprivation, Association between 2
et al. [68] (1991) ward devia- dence of level nicity inequality, higher inequal-
tion psychosis poisson proportion eth- ity and FEP (most
from regres- nic minority deprived wards
median sion only) IRR=3.79,
depriva- p=0.019)
tion
Burns and 2005 South Municipal- 72,611 Ratio of One-year Meeting 160; 7 Partial  Age, gender, Income, Association between 1
Esterhui- (2001) Africa ity mean incidence DSM-IV corre- ethnicity, urbanicity higher inequality
zen [69] income of first criteria lation employ- and FEP (r=0.84,
of high- episode ment sta- p=0.036)
est to psychosis tus =included
lowest as covariates
decile
earners

KbBojoiwapid] dureiydhsd pue A11eiydAsd |eos
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Burns et al. 2008, South District 925,000  P90/10 Dichot- CES-D 15,505; 53 Multi-  Age, gender, None Inequality was 3
[80] 2010, Africa Munici- ratio omised level education, associated with
2012 pality symptoms binary  employment higher likelihood of
(2005, of depres- logistic  status, ethnic- reporting depres-
2006) sion regres-  ity, marital sive symptoms
sion status, assess- (beta=0.04,
ment year, p=0.01), particu-
household larly in low-income
income households
Chenetal. 2001-2003 US Census 4582 GINI Diagnosis WMH- 13,775; 1394 Logistic Age, gender, Neighbourhood Inequality predicts 3
[81] (2000) tract (income) of amood, CIDIV3 regres-  ethnicity, born  affluence, mood (OR=1.07,
anxiety, sion in the US, neighbourhood  p <0.05) and
alcohol education, race/ethnicity anxiety disor-
or drug household concentration, ders (OR=1.08,
disorder income, sub- residential p<0.05), but not
jective socio- instability alcohol or drug
economic disorders (except
status (relative for black section of
to community sample)
and nation)
Chiavegatto 2005-2007 Brazil Munici- 287,884  GINI Prevalence =~ WMH- 3542; 69 Bayesian Age, gender, None Higher inequality 3
Filho (2010) pality, (income)  of: (i) CIDI multi- income, edu- associated with
et al. [70] admin- depres- level cation, marital higher odds of
istrative sion, (ii) logistic ~ status any MH disorder
region anxiety, regres- (OR=1.32,1.24)
(iii) any sion and depression
MH disor- (OR=1.76, 1.53);
der not significant for
anxiety (OR=1.25,
1.07)
Choietal. 2000-2010 US County 193,750  GINI Self-rated Self-rated 34,994 Logistic Age, gender, None Higher inequality 2
[71] (2000- (income)  health, health (propen- regres-  race/ethnic- associated with
2010) depression  Status sity score sion ity, marital higher odds of scor-
symptoms  (SRH); matched); status, educa- ing highly on SRHS
& lifetime  CES-D; 2898 tion, wealth, (OR=1.12-1.17)
incidence presence income, years and having had
ofa / absence of living in/ a psychiatric diagno-
psychiatric  of a psy- around current sis (OR=1.08-1.16)
diagnosis chiatric residence, but not high
diagnosis household scores on CES-D
wealth decile, (OR=1.05-1.09)
household

income decile,

AbBojoiwapid] dureiydhsd pue A1jeiyd4sd |eos
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Cohen- 2009-2013 US Census 4000 GINI Symptoms ~ PHQ-2 3738 same-sex Multi-  None None Inequality pre- 3
Cline (2010) tract (income)  of depres- twin- level dicted depression
et al. [82] sion pairs;> 1,300 poisson symptoms between
regres- twin pairs (Rate
sion Ratio=1.78,
CIs=1.01-3.13) but
did not predict vari-
ance within pairs
Dev and 2008-2014 US State 4.5 mil- GINI Depression CES-D-7  6997; 48 Multilevel Age, gender, Median house-  Association between 4
Kim [88] (1990) lion (income)  prevalence logistic  ethnicity, hold income, higher inequality
regres-  marital status,  race/ethnicity and odds of depres-
sion education, net concentration, sion (OR=1.35,
income county-level p <0.05) nearly two
social capital decades later, which
disappears after
including county-
level social capital
Dingetal. 2006 China County, 42 mil- GINI Schizophre- WHO Dis- 1,909,205; Multilevel Age, gender, Median income  Association between 4
[87] (2006) province  lion (income)  nia preva- ability 734 logistic  urbanicity, higher inequal-
(prov- lence Assess- (county), regres-  education, ity and risk of
ince), ment 31 (prov- sion marital status, Schizophrenia at
460,000 Sched- inces) household province (OR=1.03,
(count) ule, Ver- income, p <0.0.5) but not
sion II employment county (OR=0.99,
status p>0.05) level.
Former effect most
pronounced in high-
est income quartile
Drukker 2000 Nether-  Neigh- 3,389 Ratio of General WHO- 1082; 36 Multi-  Age, sex, occu- Deprivation No association 3
et al. [94] (1998- lands bour- low to mental QOL- level pation, educa- (B=-0.03, p>0.05)
2002) hood high health BREF linear tion, welfare
incomes,  symptoms regres-  recipient,
house sion single-parent
price
standard
devia-
tion

KbBojoiwapid] dureiydhsd pue A11eiydAsd |eos
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Du et al. 2010, 2014 China Province 45 mil- GINI Self- K6 22,112 Multi-  Age, gender, None Inequality predicted 3
[83] (2010) lion (house- reported (matched level education, psychological
hold non-spe- with GINI);  linear  ethnicity, distress (p=1.04,
income) cific psy- 20 regres-  marital status, p<0.05), particu-
chological sion income, larly in low-income
distress urban/rural families
residence,
time 1 subjec-
tive wellbe-
ing, time 1
psychological
distress
Erdem et al. 2012 Nether-  Neigh- 40,949 GINI Self- K10 34,3327,406 Multi-  Age, gender, Deprivation/ Complex patterns 4
[107] (2012) lands bour- (munic-  (stand- reported (municipal-  level ethnicity, income, ethnic  of associations
hood and  ipali- ardized non-spe- ities) 7803 linear marital status, composition, dependent on level
munici- ties), dispos- cific psy- (neighbour-  regres- education, population examining, whether
pality 2028 able chological hoods) sion household density covariates included
(neigh- house- distress income etc., with both
bour- hold positive & negative
hoods) income) associations—see
paper
Fan et al. 2011-2015 China Com- 6 million GINI Symptoms  CES-D-10 6540/8414;  MultilevelAge, gender, Public health Association between 3
[89] (2013) munity, (city), (income)  of depres- 450 (com- linear marital status, investment, higher city-level
City 4000 sion munity), regres-  socioeco- community inequality and
(com- 116 (city) sion nomic status, infrastructure, depression (coef-
munity) physical community ficient=2.88,
health, elderly activity  p<0.01), which
lifestyle centre disappears after con-

habits, chronic
disease, physi-
cal disability,
Body Mass
Index (BMI)

trolling for public
health investment.
Former effect only
present in the 'non-
poor' group

AbBojoiwapid] dureiydhsd pue A1jeiyd4sd |eos
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion
/focus of interest mean pop measure ses predictors predictors
study size
Fernandez- 2012 Mexico Locality, 45,616 GINI Caseness for CES-D 7867;2456  Multi-  Age, sex, civil ~ Municipal- No association at
Ninoetal. (2010) munici- (munic-  (income)  depression level status, educa- ity and state the municipality
[97] pality, ipality) logistic  tion, paid job, deprivation (OR=1.68,p>0.1)
state regres-  participation or state (OR=0.45,
sion in household p>0.1) level

decision mak-
ing, illnesses,
activities of
daily living,
instrumental
activities,
history of
physical vio-
lence, accident

incidence,
household
assets
Fiscella and 1982-1987 US Primary NA Proportion Symptoms  Subscale ~ 6913; 105 Multi-  Age, sex, house- None Association between
Franks 1971- sampling of total of depres- of the level hold income higher inequal-
[54] 1975) unit income sion general linear ity and depression
earned well- regres- (B=-0.21, p<0.05)
by the being sion
poorest schedule
50% (GWB)
Foneetal. 2003-2010 Wales Lower 134,271  GINI General MH com-  88,623; 1887 Multi-  Age, sex, Deprivation Association between
[98] (2001) layer (income)  mental ponent (LSOA), level education, higher inequality
super health of the 22 (UA) linear employment, and better mental
output symptoms  SF-36 and housing ten- health at LSOA
area (& case- logistic  ure, household level (low depriva-
(LSOA), ness) regres-  SOcioeco- tion areas only)
unitary sion nomic level (B=0.7, p=0.04);
authority association between
(A) higher inequality
and poorer mental
health at UA level

(B=-1.35, p=0.01)

KbBojoiwapid] dureiydhsd pue A11eiydAsd |eos



138uradg @

Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Fujitaetal. 2012-2016 Japan District 58,480 GINI Three-year  Diagnosed 116,658;492 Multi-  Age, sex, house- Number of resi- No association 4
[108] (2013) and (income)  incidence mood (districts), level hold type, dents, number (OR=1,p=1)
house- of amood  disorder 83,594 logistic  equivalent of institu-
hold disorder accord- (house- regres-  income tions, average
ing to holds) sion income
ICD-10
catego-
ries F30-
F39
Gresenz 1997-1998 US State, NA (com- GINI Caseness for MH com-  6925; 60 Multi-  Age, race, gen- Income No association 4
et al. [99] (1990, Commu-  munity), (income), anxiety or ponent (commu- level der, number of at community
1996— nity 5 million Robin depression  of the nity), NA linear family mem- (B=-0.45,p>0.1)
1997) (state) Hood disorder; SF-36; (state) and bers, family or state (=1.27,
index, general WMH- logistic  income p>0.1) level
share mental CIDI regres-
of total health sion
income symptoms
earned by
50% of
families
with low-
est income
Haithcoat 20142016 US State 6 million GINI Self- Self-report 954,671;48 Multi-  Age, gender, Median income, Association between 3
etal. [91] (2016) (income)  reported level ethnicity, percentage of higher income
depression logistic  education, households inequality and lower
diagnosis regres-  income, receiving odds of depres-
sion relationship Supplemen- sion (OR=0.01,
status, health tal Nutrition p<0.05)
insurance, Assistance
smoker or Program
not, recent (SNAP)
alcohol use, benefits,
recent exercise  percentage
history of non-insti-
tutionalized
adults who
have health
insurance
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Hanandita 2007 Indone-  District 1471 GINI General 20-item 57,7548; 440 Linear, Age, sex, Deprivation Association between 3
and Tam- (2007) sia (income)  mental Self- pois- marital status, higher inequality
pubolon health Report- son and education, and poorer general
[73] symptoms  ing probit  employment, mental health
(& case- Ques- regres-  physical activ- (B=3.59, p<0.01)
ness) tionnaire sion ity, frequent
(SRQ) smoker,
heavy drinker,
chronic
illness, house-
hold size,
household
urbanicity,
per capita
household
expenditure
Henderson 1991-1992 US State 5 million GINI Symptoms  AUDADIS 42,862; 48 Logistic Age, ethnicity, Income No association for 3
et al. (1990) (income)  of depres- regres-  education, males (OR=0.9,
[100] sion (& sion household p>0.05) or females
caseness) family size, (OR=1.09,
urbanicity, p>0.05)
household
income
Kahnetal. 1990 UsS State 5 million GINI Caseness for CES-D 8,060; 50 Logistic Age, marital None Association between 2
[74] (1991) (income)  depression regres-  status, educa- higher inequal-
sion tion, ethnicity, ity and depres-
household sive symptoms
population, (OR=1.3, p<0.05),
household particularly amongst
income the poorest women
Kirkbride 19962000 UK Statistical 6195 GINI Psychosis SCAN 427, 56 Multi- Age, sex, Deprivation, Association between 4
et al. [75] (2004) ward (income)  incidence level ethnicity, population higher inequality
Bayes-  socioeco- density, social ~ and non-affec-
ian nomic level fragmentation tive psychosis
model- index, social (RR=1.25,p<0.05)
ling cohesion but not affective
psychosis
Lee and 2009 Korea Commu- 402,084  GINI Caseness for CES-D 230,715;253 Multi-  Age, sex, educa- Community No association 4
Park (2009) nity (income)  depression level tion, number mean income (OR=0.87,
[101] logistic  of illnesses, p>0.05)
regres-  living alone,
sion family income
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Lin et al. 2014 China City 6,681,156 GINI Self- K6 15,999; 8 Multi-  Age, gender, None Gini coefficient cor- 2
[84] (2014) (income)  reported level education, related with distress
non-spe- linear category of (RS=-0.04,
cific psy- regres-  ‘Hokuo’ (resi- p<0.001), but not
chological sion and dent status), significant predictor
distress Spear-  marital status, in regression analy-
man years of resi- ses with covariates
rank dence, dimen- added (f=0.08,
correla-  sions of 'social p>0.05)
tion integration'
defined by
PCA (social
insurance,
social com-
munication,
acculturation
and integra-
tion will,
socioeco-
nomic status)
Marshall 2002-2003 England Middle 7200 GINI Caseness for CES-D 10,644, Multi-  Age, sex, Wealth, depriva- Association between 4
et al. [90] (2003- superior (house depression 2000+ level ethnicity, edu-  tion higher inequality
2004) output prices) logistic ~ cation, house- and lower lev-
area regres-  hold wealth, els of depres-
(MSOA) sion economic sion (OR=0.81,
activity, living p<0.05) that was
arrangements strongest for the
poorest individuals
Matthew 2006-2014 US State 6 million GINI Self- Single 2,859,683; Multi-  Age, sex, Median house-  Higher inequality 3
and (2006— (income)  reported item self- 48 level ethnicity, hold income associated with
Brodersen  2014) diagnosis report binary  marital status, lower likelihood of
[92] of depres-  questions probit  income, health depression (—0.08,
sion or regres-  insurance p<0.01) and mental
anxiety, sion status, educa- health problems
self- tion level, (—=0.02, p<0.05),
reported household but not anxiety
30-day size, employ- (—=0.01, p>0.05),
incidence ment status with a stronger
of mental effect amongst low-
health income participants
problems
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Messias 2006-2008 US State 5.5 mil- GINI Caseness for PHQ-8 235,067;45 Linear None Income, inequal- Association between 2
et al. [76] (2006) lion (income)  depression regres- ity, percentage  higher inequal-
sion with a col- ity and depression
lege degree, (unstandardized
percentage beta=43.67,
over 65 p<0.001)
Muramatsu  1993-1994 US County 150,000  GINI Symptoms  CES-D 6640; 211 Multi-  Age, gender, Income Association between 4
[77] (1990) (income)  of depres- level educa- higher inequality
sion linear tion, family and lower depres-
regres-  income, sion ($=2.59,
sion family net p<0.01)
assets, marital
status, physi-
cal health,
ethnicity
Pabayo 2001-2005 US State 5.5mil-  GINI Incidence of AUDADIS 34,653; 50 Multi-  Age, sex, Income, Association between 4
et al. [78] (2000) lion (income)  depression level ethnicity, proportion in higher inequality
logistic  education, poverty, pro- and depression for
regres-  marital status,  portion Afri- women (OR=1.5,
sion personal / can—American, p<0.05) but not for
family history population men
of depression, size, census
past-year life division
events, house-
hold income,
health
Pabayo 2001-2005 US State (and 5.5 mil-  GINI Presence of AUDADIS 27,503; 51 Multi-  Age, sex, Median income, High inequality was 4
et al. [85] (2000) the Dis- lion (income) aPTSD level ethnicity, proportion associated with
trict of episode in logistic  education, in poverty, three-year PTSD
Colum- three-year regres-  marital status,  proportion incidence (OR=1.3,
bia) follow-up sion household African— CIs=1.04-1.63) but
(incident/ income, years American, not recurrence/per-
persistent/ since experi- population sistence (OR=1.02,
recurrent) enced PTSD, size, census CIs=0.85-1.22)
urbanicity division
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Peterson 1998 US County 150,000  GINI Mental MH com- 16,261; 88 Multi-  Age, gender, Availability of ~ No association 4
et al. (1998) (income)  health ponent level race/ethnic- primary care between inequality
[102] symptoms  of the linear ity, level of physicians, and SF-12 scores
SF-12 regres-  educational psychiatrists, (coefficients =—0.01
sion attainment, inpatient psy- t0 0.01)
lack of health chiatric beds,
insurance presence/
prior year, absence of
whether hospital-based
adjusted psychiatric or
household social work
income services,
was <200% number
of the federal violent crimes,
poverty level, proportion
absence of a of county

usual source
of medical
care, lack of
social sup-
port, lack of
employment
outside the
time for pay.
self-assessed
general health
status, physi-
cal component
of the SF-12,
lack of leisure
time exercise,
current smok-
ing status

residents liv-
ing in poverty,
proportion
unemployed,
median house-
hold income,
proportion
adults 25 or
older with
high school
degree or
equivalent,
violent crimes,
female-headed
households,
proportion
vacant hous-
ing, Two
components of
the Compre-
hensive Social
Capital Index,
rural / urban
status
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Table 1 (continued)

Study Data year Country Area of Area Inequality MH variable MH tool N Analy- Lower level Higher level Conclusion Qi
/focus of interest mean pop measure ses predictors predictors
study size
Sebastian 2014 Sweden Municipal- 19,956 GINI Self- GHQ-12 21,004; 32 Single-  Age, sex, Average income Individuals from 3
et al. [93] (2014) ity (income)  reported level education, in each munic-  municipalities
non-spe- log- civil status, ipality, type of ~ with intermediate
cific psy- bino- immigration municipality inequality (only)
chological mial background, showed lower psy-
distress regres-  occupa- chological distress
sion tion, income than those from the
analysis level, relative municipality with
income the lowest inequal-
ity (PR=0.89,
CIs=0.79-1;
PR=0.87
CIs=0.75-0.99)
Sommet 1999-2013 Switzer- Municipal- 5570 GINI Self- Single- 14,790; 1745 Multi-  Age, sex, educa- Total popula- (Within-individual) 3
et al. [86] (1999- land ity (income)  reported item level tion, employ- tion, poverty, high inequality
2013) frequency question linear ment, income unemploy- associated with
of “nega- regres- ment, income greater psychologi-
tive feel- sion per capita cal distress, but only
ings” for those facing
'financial scarcity'
(p=2.82, p=0.002)
Sturm and  1997-1998 US Metropoli- NA GINI Caseness for WMH- 8,235; 60 Logistic Age, sex, None No association 2
Gresenz (1990) tan area (income)  depression  CIDI regres-  ethnicity, edu- (@P>0.1)
[103] or eco- or anxiety (short- sion cation, family
nomic disorder form) size, family
area income
Tibber et al. 1998-2006 England Census 10,795 GINI Positive, SAPS, 319; 113 Multi-  Age, gender, Population Higher inequality 4
[94] (2001) Area (depri- Negative, SANS level socioeco- density, depri-  associated with
Statistics vation) Disor- linear nomic status, vation, social lower negative
Ward ganised regres-  other symp- fragmentation,  symptoms only
symptom sion tom scores social capital, (coefficient=—2.06,
dimension ethnic density, p<0.01)
scores ethnic segre-

gation
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Table 2 Support for the income inequality and mixed neighbourhood hypotheses

Wholly sup-  Partially Unsupportive Partially sup- Wholly sup- Total Supportive Supportive
portive of the supportive of of either portive of the portive of the of the ITH of the MNH
1IH the ITH MNH MNH
(i) All studies 8 (19.05) 15 (35.71) 14 (33.33) 3(7.14) 2 (4.76) 42 23 (54.76) 5(11.9)
(ii) Higher 1(6.25) 6(37.5) 7 (43.75) 1(6.25) 1(6.25) 16 7 (43.75) 2(12.5)
quality
studies
(iii) Con- At lower- 6 (17.14) 11 (31.43) 13 (37.14) 3(8.57) 2 (5.71) 35 17 (48.57) 5(14.29)
trolled for level
absolute At higher- 3(10) 10 (33.33) 12 (40) 3(10) 2(6.67) 30 13(43.33)  5(16.67)
deprivation  |aye]
At both levels 2 (7.69) 8 (30.77) 11 (42.31) 3(11.54) 2 (7.69) 26 10 (38.46) 5(19.23)
(iv) Stratified  <45,000 1(7.69) 6 (46.15) 3(23.08) 2 (15.38) 1(7.69) 13 7 (53.85) 3(23.08)
by region >45,000 3(23.08) 3(23.08) 7 (53.85) 0 (0) 0 (0) 13 6 (46.15) 0 (0)
:;2“ POP 5 4 million 3 (23.08) 6 (46.15) 2(1538) 1(7.69) 1(7.69) 13 9(6923)  2(15.38)
(v) Stratified  Counties, 3(14.29) 8(38.1) 7 (33.33) 2(9.52) 1 (4.76) 21 11 (52.38) 3(14.29)
by region tracts,
type parishes (or
similar)
States, 4(22.22) 7 (38.89) 5(27.78) 1 (5.56) 1 (5.56) 18 11 (61.11) 2 (11.11)
regions,
cities (or
similar)
(vi) Stratified  General men- 2 (11.76) 5(29.41) 8 (47.06) 2 (11.76) 0 (0) 17 7 (41.18) 2 (11.76)
by mental tal health
h??lth €O~ Depression 5(26.32) 6 (31.58) 6 (31.58) 0 (0) 2(10.53) 19 11 (57.89) 2(10.53)
dition Psychosis 1 (20) 3 (60) 0 (0) 1 (20) 0 (0) 5 4 (80) 1 (20)
(vii) Stratified LMIC 4 (36.36) 4 (36.36) 3(27.27) 0 (0) 0 (0) 11 8(72.72) 0(0)
by €co- HIC 4(12.9) 11 (35.48) 11 (35.48) 3 (9.68) 2 (6.45) 31 15 (48.39) 5(16.13)
nomic status
of country

The number of studies that were supportive of the Income Inequality Hypothesis (IIH), supportive of the Mixed Neighbourhood Hypothesis
(MNH), or else unsupportive of either theory, are presented for: (i) all studies, (ii) higher quality studies only (i.e. those obtaining a maximum
score of four on the Quality Index), (iii) studies that controlled for absolute deprivation only (at the lower-level, higher-level and both), (iv)
studies stratified by the mean population size of the geographical area of interest (X <45,000; 45,000 < X < 4 million; X > 4million), (v) stud-
ies stratified by region type, (vi) studies stratified by mental health presentation, and (vii) studies stratified by economic status of country from
which the data were gathered. For these data, percentages of total studies (row total) are also presented in brackets. In the final two columns par-

tially and wholly supportive data are collapsed for ease of interpretation

LMIC low or medium income countries; HIC high income countries

participants from municipalities with the lowest inequality
[93].

Of the three studies that were found to be unsupportive
of either hypothesis due to mixed findings, reasons for this
included that the sign/nature of the association depended
on: the level of neighbourhood deprivation and geographi-
cal scale of analysis [98], the wealth of participants [104],
or the level of analysis/choice of covariates included [107].

Quality indices and the impact of study quality
Of the 42 studies included, 5 were deemed to have inva-

lid measure/s (11.9%), 6 had an inadequate sample size
(14.29%), 16 failed to control for absolute deprivation

@ Springer

(38.1%) and 12 used non-optimal analyses (28.57%). The
main finding (described above), however, was preserved in
the 16 highest quality studies (Qi=4) (Table 2), although
the pattern was slightly less pronounced: 43.75% supported
the ITH [67, 75, 77, 78, 85, 87, 88] and 12.5% supported the
MNH [90, 94].

Impact of absolute deprivation as a covariate

A similar pattern emerged when we restricted analyses to
studies that controlled for absolute levels of deprivation, at
either lower-order, higher-order, or both levels (Table 2).
Twenty-six studies controlled for absolute deprivation at
both levels, with twice as many studies supporting the ITH
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(n=10, 40%) (67,73, 75,77, 78, 81, 85-88] compared with
the MNH (n=5, 20%) [90-94].

Effects of geographical scale

There was little to suggest that the association between ine-
quality and mental health was dependent on geographical
scale, irrespective of whether this was defined by region
mean population size or region type. Thus, across these anal-
yses 46.15-69.23% of studies supported the ITH whereas
only 0-23.08% of studies supported the MNH. It is worth
noting, however, that in both sets of analyses the highest sup-
port for the ITH was found at the largest geographical scale.

Patterns for different mental health conditions

There was stronger support for the IIH than there was for the
MNH, across all mental health categories examined: general
mental health (41.18% vs. 11.76%), depression (57.89% vs.
10.53%) and psychosis (80% vs. 20%), although the pattern
was most pronounced for psychosis.

Role of absolute deprivation

Twenty of the 42 studies included tested for interactions
between inequality and absolute deprivation, either by add-
ing cross-level interaction terms or stratification of data by
indices of deprivation or wealth. Of these, 14 found evidence
of an interaction. Eight of these indicated that the poor fared
worse; 1.e. where associations between higher inequality
and poorer mental health were reported these were more
pronounced amongst the deprived, or where associations
between higher inequality and better mental health were
reported, these were specific to wealthy areas [67, 68, 74, 80,
83, 84, 86, 98]. Conversely, six indicated that the rich fared
worse, such that they were linked to more positive and/or
less negative effects of inequality [87, 89, 90, 92, 104, 107].

Effects of country-level economic status

Eleven studies included data from LMICs and 31 included
data from HICs. Whilst both showed higher support for the
ITH than the MNH, the pattern was much more pronounced
in the LMICs (72.72% vs. 0%) than in the HICs (48.39%
vs. 16.13%).

Discussion

Based on a systematic review of the literature we consist-
ently found greater support for the ITH over the MNH. This
pattern was not dependent on study quality, spatial scale,
adjustment for absolute deprivation, nor country income

level. However, a high proportion of studies supported nei-
ther hypothesis, reporting no significant association between
inequality and mental health, or else mixed patterns of asso-
ciations. To explain such a high level of null findings one
might posit two possible explanations. First, that findings
supportive of the IIH have arisen purely by chance, but are
over-represented in the literature [109, 110]. Second, that the
association is real, but statistically small and/or potentially
dependent on other moderating variables. Consistent with
the latter interpretation, a parallel modest association has
also been documented between higher inequality and poorer
physical health [27], with overlapping mechanisms having
been proposed for mental and physical health [31]. Nonethe-
less, in reviewing the extant literature we identified a number
of limitations, most notably a lack of adequate control for
absolute deprivation (at the lower and higher-order levels)
and the use of suboptimal (i.e. single-level) analyses.

Considering more specific predictions of the ITH, the find-
ings reported are broadly consistent with the notion that the
effects of inequality are not limited to poorer members of
society [11]. The association between higher inequality and
poorer mental health persisted after controlling for absolute
deprivation and was evidenced in HICs and LMICs. In addi-
tion, where studies investigated an interaction between ine-
quality and absolute deprivation, a roughly equal proportion
indicated that the poor or the rich were negatively impacted.
Assuming a casual association (more on this below), this is
a crucial finding with implications for the potential scale of
impact and ways of incentivising change, since it implies
that all segments of society stand to be affected by the nega-
tive effects of inequality, and by inference, stand to gain by
addressing the issue.

With respect to geographical scale [55, 96], the reported
association persisted across all spatial scales studied,
although it was somewhat more pronounced at higher spatial
scales. Drawing on the SAH, these findings are consistent
with social comparison [111] and social rank [112] theories,
which posit that the negative effects of social comparisons
operate across multiple reference groups and spatial scales,
including the local [113, 114]. Such scaling effects may also
be supported by the growing ubiquity of social/digital tools
such as social network sites [115], which have arguably
transformed the potential scope and scale of such compara-
tive processes [116].

Whilst the ITH makes no explicit predictions about the
specificity of effects on different mental health conditions,
stratification by mental health suggested that the associa-
tion between inequality and mental health may be particu-
larly pronounced in psychosis (although the sample size
of studies was very small). It is unclear why this might be
the case; however, one tentative hypothesis is that the lack
of social integration and trust that arguably characterises
unequal communities (according to the SCH and SAH) may
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be particularly conducive to experiences of paranoia, a core
symptom of psychosis [117]. These findings, if found to
hold with further research, have potential implications for
the commissioning and delivery of psychosis services (more
on this below).

With respect to the limitations of this review, no measure
of sampling bias was included. Some studies used conveni-
ence sampling, and others purposely over-sampled specific
ethnic groups or geographical regions so that conclusions
could be drawn about low incidence groups (see Supplemen-
tary Information 3). Nonetheless, this may limit the general-
izability of findings. Further, whilst the decision was based
on firm theoretical grounds [60-62], the lack of integration
of effect sizes across studies means that the real-world sig-
nificance of the findings are difficult to gauge. Finally, no
conclusions can be drawn about the direction of causality
or underlying mechanisms. Whilst these were not the foci of
the review, in the absence of such information the findings
we report are merely consistent with the IIH. Nonetheless,
it is worth noting that in a review of the literature into the
association between inequality and health (more generally),
the authors concluded that there was good support for the
main criteria used to test for causality within a causal epide-
miological framework, i.e. temporality, biological plausibil-
ity, consistency and lack of alternative explanations [118].

If we accept the proposed notion of a casual association
between inequality and mental health, several important
implications emerge from our findings. Most fundamen-
tally, they suggest that rising levels of inequality may drive
increases in the incidence of mental health disorders, and
arguably as a consequence, that inequality (alongside pov-
erty and other environmental factors) should be placed at the
centre of psychiatry and applied psychology [5]. For exam-
ple, national guidelines for Early Intervention Psychosis
services in the UK [119] state that commissioning “should
be underpinned by estimated local incidence of psychosis,
derived to incorporate a range of demographic features such
as ethnicity, age, population density and deprivation” (p. 6),
and to this we would add inequality as a further important
factor for consideration.

The findings also raise the possibility that national health
expenditure, which has traditionally focused on the develop-
ment and provision of mental health services that work with
the individual to target symptom reduction [120], may need
to include parallel investments into a wider range of services
as part of a more systemic, preventative approach if they
are to be effective [121, 122]. For example, Marmot [123]
has argued for the importance of focusing on “early child
development and education, work environments, building
healthy communities and supporting active social engage-
ment of older people” in overcoming the effects of social
inequality on health (p. 153). Conversely, we would suggest
that the findings strongly call into question the wisdom of

@ Springer

implementing mixed tenure policies that aim to create mixed
communities, including with respect to income [124].

Relatedly, an argument might also be made for tackling
inequality more directly, i.e. as primary causal/upstream
factor, as part of government policy. Thus, many academ-
ics, including economists [125] and epidemiologists [123],
have argued that trends for rising inequality can be reversed
through targeted changes in social policy without sacrific-
ing overall economic growth [126]. Proven tools in this
regard include progressive taxation and focused expendi-
ture aimed at improving education and reducing hunger and
poverty [127, 128]. Relatedly, our finding that LMICs may
be particularly susceptible to the negative effects of income
inequality, suggests that international development and aid
programmes, which have traditionally focused on increas-
ing economic growth, may benefit from a broader remit that
includes working to reduce economic inequality [129], a
perspective that is reflected in the UN Sustainable Develop-
ment Goals (Goal 10: ‘Reduce inequality within and among
countries’, p.14) [130].

Conclusions

This systematic review highlights an association between
higher levels of income inequality and poorer adult men-
tal health at the subnational level. Whilst the review did
not attempt to identify the mechanisms or direction of this
association, the conclusions drawn reinforce the impor-
tance of inequality in potentially contributing to mental
health problems in the population. Further research into the
causal strength of such environmental predictors on psy-
chological distress is urgently required so we can assess the
potential value of implementing interventions to ameliorate
the negative effects of inequality. This research effort now
needs to gather pace, and is we would argue, underpinned
by an ethical imperative. In a recent report entitled ‘Britain
in the 2020s’ the Institute for Public Policy Research [131]
predicted that inequality will “surge” over the course of the
decade (p. 12), with the income of the rich forecasted to rise
11 times faster than the incomes of the poor, and an extra 3.6
million predicted to fall into poverty within this time-frame.
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