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Abstract
Positive associations between levels of socioeconomic inequality and 
homicide rates have been reported at various geographical levels (e.g., 
between countries, states, cities, and neighborhoods within a city). However, 
the extent to which inequality predicts levels of non-lethal violence has been 
less frequently studied. The present study was conducted to investigate 
the association between socioeconomic inequality and levels of non-lethal 
interpersonal violence across neighborhoods of London during the period 
2010 to 2012, using two independent data sources: Metropolitan Police 
service recorded violent crime and London Ambulance Service recorded 
assaults. Mean income per person and local life expectancy were included as 
additional predictors. Following exclusions due to census boundary changes, 
across 533 London wards, there were positive bivariate associations 
between both violence measures and a measure of inequality between 
neighborhoods (census lower layer super output areas [LSOAs]) within 
a ward. Moreover, there were negative bivariate associations between 
violence rates and both ward mean income and life expectancy measures 
for males and females. However, in a regression analysis only inequality and 
male life expectancy were consistent predictors of rates of interpersonal 
violence across outcome measures. The results of the present study provide 
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further evidence of an association between levels of economic inequality 
and rates of interpersonal violence. The findings, for variation in rates of 
non-lethal violence across small geographical areas (neighborhoods), build 
on previous research that has mostly focused on rates of lethal violence 
and has tended to use aggregate measures across larger geographical areas.

Keywords
economic inequality, life expectancy, violent crime, assault, community 
violence

Introduction

High levels of socioeconomic inequality are associated with a range of nega-
tive outcomes for societies and communities—including poorer physical and 
mental health for individuals, lower levels of interpersonal trust, and higher 
crime rates (Wilkinson & Pickett, 2007, 2009). The association between 
inequality and violent crime (Fajnzylber et  al., 2002; Wilkinson, 2004) in 
particular, is an issue of great concern to the public and policymakers, as 
interpersonal violence is a major cause of morbidity and mortality among 
young people (World Health Organization, 2010).

The link between inequality and violence has been most widely studied for 
an extreme manifestation of interpersonal conflict—homicide. Criminology 
research has shown that levels of socioeconomic inequality are correlated with 
homicide rates across countries (Elgar & Aitken, 2011; Daly & Krupp, 2022), 
and within the U.S. positive associations between levels of inequality and 
homicide rates have been observed across states (Kennedy et al., 1996), coun-
ties (Rowhani-Rahbar et al., 2019), cities (Blau & Blau, 1982) and neighbor-
hoods within a city (Wilson & Daly, 1997). Similarly, across cities in eight 
Latin American countries, those with higher levels of income inequality have 
higher homicide rates (de Lima Friche et al., 2023); while within Rio de Janeiro 
inequality indicators predicted variation in homicide rates between neighbor-
hoods whereas general measures of poverty did not (Szwarcwald et al., 1999).

As inequality often covaries with other factors that may predict levels of 
violence (e.g., levels of absolute poverty) it can be difficult to disentangle its 
particular contribution. However, in a number of cross-national studies, when 
considered alongside a range of other predictors in regression models, socio-
economic inequality has emerged as the most consistent, and frequently the 
strongest predictor of homicide rates (Daly, 2016, 2023). Moreover, in a 
within-country analysis across Canadian provinces (where unusually the 
most inequitable provinces are also the most affluent) income inequality, but 
not mean income, predicted homicide rates (Daly et al., 2001).
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Both sociological strain theory (Rennó Santos et al., 2018) and an evolu-
tionary psychological perspective (Daly, 2016) can provide complementary 
explanations for these observed associations—based around the idea that 
experiences of relative deprivation will tend to increase the likelihood of 
individuals resorting to interpersonal violence when they come into conflict. 
Strain theory predicts that inequitable distribution of resources may lead the 
relatively deprived to feel alienated from society (Kelly, 2000) which may be 
a proximate factor motivating crime. Moreover, an evolutionary perspective 
can shed light on the ultimate origins of such psychological responses. 
Briefly, such an approach suggests that when resources are distributed ineq-
uitably there will be increased competition for access to those resources, and 
under these circumstances individuals who are relatively deprived will feel 
they have little to lose from adopting more risky modes of social competition, 
including violence (Daly, 2016; Wilson & Daly, 1997; Wilson et al., 2009). 
At a proximate psychological level this will tend to manifest itself in the form 
of greater proclivity for risk taking and a tendency to prefer smaller immedi-
ate gains over larger delayed rewards (i.e., to display steep future discount-
ing1) in inequitable environments (Mishra et al., 2015; Payne et al., 2017).

There are some inconsistencies in the literature on associations between 
inequality and homicide. However, it is important to bear in mind that homi-
cides arise primarily from violent altercations, most of which do not have 
fatal outcomes, and homicides can thus be considered the “tip of an iceberg” 
and probable indicator of the incidence of violence interpersonal conflicts in 
general (Daly & Wilson, 1988). Consequently, to shed further light on the 
associations between experiences of socioeconomic inequality and interper-
sonal violence, it can be informative to study non-lethal manifestations of 
conflict (e.g., assaults). Cross-national comparisons in this area are problem-
atic due to different policing and crime-recording practices. Moreover, 
inequality at a more local level may be a more important than societal level 
inequalities as a factor contributing to levels of interpersonal conflict for a 
number of reasons (Krupp & Cook, 2018). Most competitive interactions 
between individuals are highly local in nature, arising for example when 
people compete over the same resources, social status, and potentially sexual 
partners (Daly & Krupp, 2022). Moreover, when competition is local this can 
amplify the effects of inequality on risk-taking (Krupp & Cook, 2018). 
Consequently, examining associations between inequality and violence 
across smaller geographical areas may help resolve some outstanding issues.

For some locales detailed datasets are available—where data on assaults 
has been published for small neighborhood areas, collected by a single public 
body (e.g., a police force) across a region using consistent reporting stan-
dards. One such locale is London, in the United Kingdom, where the 
Metropolitan Police service and the London Ambulance Service (LAS) have 
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collected and published data on numbers of violent crimes and assaults across 
the city, at neighborhood level and in a relatively consistent manner over a 
period of years. Accordingly, the present study was carried out to examine 
whether there was a positive association between levels of income inequality 
and rates of police recorded violent crime and ambulance service recorded 
assaults during the period 2010 to 2012, that is, around the time of the 2011 
census, a period for which good estimates of relevant socioeconomic and 
demographic variables are available using the same neighbored boundaries. 
Two independent measures of the incidence of interpersonal violence were 
used, as using ambulance service data on incidents of interpersonal violence 
can provide important additional information on violent interactions that may 
not be recorded by the police (Sutherland et al., 2021). The largely indepen-
dent nature of the data sources means they assess levels of interpersonal con-
flict and violence in slightly different ways. For example, the LAS data may 
include assaults with injury for which there was no police involvement, while 
the police data may include interactions involving violence where no injury 
warranting ambulance service involvement occurred.

As in Wilson & Daly’s (1997) classic study demonstrating the association 
between economic inequality and homicide at neighborhood level, we have 
also included local life expectancy as a potential demographic predictor of 
variation in the incidence of interpersonal violence. In that study, they found a 
strong negative association between life expectancy (excluding homicide as a 
cause of death) and homicide rates across Chicago neighborhoods. They argued 
that such a pattern may arise due to reduced expectations of longevity causing 
individuals to discount the future more steeply, and to be more willing to 
engage in risky behaviors in the context of social competition. Consistent with 
this idea, more recent research has found that early environmental unpredict-
ability and lower perceived life expectancy predict self-reported antisocial 
behavior (Dickerson & Quas, 2021). Researchers in some fields have tended to 
refer to steep future discounting in somewhat pejorative terms (e.g., “short-
sightedness” or “inability to delay gratification”). However, such discounting 
may reflect functional/adaptive responses of individuals to social/environmen-
tal conditions that mean they are less likely to survive to derive benefits from 
delayed rewards (Daly & Wilson, 2005; Wilson et al., 2009).

Methods

Police Service Recorded Violent Crime

Data on the number of “violence against the person” offenses collated by 
London’s Metropolitan Police Service and published by the London 
Datastore2 were used to calculate the monthly incidence of violent crimes 
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recorded by the police during the corresponding period (April 2010 to March 
2012). The Metropolitan Police dataset covers “notifiable offenses” (i.e., 
crimes that all police forces in England and Wales are required to report to the 
Home Office) and provides monthly counts for each offense type for different 
geographical areas. Recorded counts of “Violent crime” offences were used 
to calculate incidence rates (offences per month per 1,000 population) for 
each of London’s 624 electoral wards in London (excluding the City of 
London which is covered by a different police force—the City of London 
Police). The “Violent Crime” (“violence against the person”) data “includes 
a range of offences from minor offences such as harassment and common 
assault, to serious offences such as murder, actual bodily harm and grievous 
bodily harm.”3

Ambulance Service Recorded Assaults

Data published by the LAS4 were used to calculate the monthly incidence 
rate of assaults occurring in each of the 624 electoral wards in London 
(excluding the City of London). This dataset includes counts, by geographi-
cal area of all callouts for which, paramedics or other ambulance staff, have 
recorded retrospectively that they believe an assault took place. The pub-
lished data do not indicate sex of offender; however, separate totals are pro-
vided for “Assaults on Women.” Consequently, for each ward, incidence 
rates (incidents per month per 1,000 population) were calculated for Total 
Assaults and Assaults on Women for the period April 2010 to March 2012.

Socioeconomic and Demographic Data

Population data used to calculate the assault / violent crime incidence rates 
for each ward were derived from the 2011 U.K. Census. Life expectancy 
data for each ward were UK Office for National Statistics (ONS) rolling 
5-year combined life expectancy estimates for the period 2009 to 2013 pub-
lished in 2016 but based on pre-2011 boundaries. To avoid circularity, 
Wilson & Daly (1997) removed homicide as a cause of death from the life 
expectancy statistics they used to predict homicide rates in Chicago neigh-
borhoods. However, we have not done this here as the dependent measures 
being predicted are measure of the incidence of primarily non-fatal assaults 
rather than homicides. Moreover, homicide rates are very low in London 
(<2.0 per 100,000 per year, 2010–2012) (Morgan et al., 2020) compared to 
Chicago (>20 per 100,000 per year, 1988–1993) (Block & Christakos, 
1995) during the respective study periods and are therefore not a major con-
tributor to life expectancy statistics in London reducing the possibility of 
circularity. There were approximately 250,000 violent crimes in the police 
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dataset for the study period (April 2010 to March 2012) and this would have 
included the approximately 250 homicides that took place in London during 
that time. So approximately 99.9% of the recorded violent crimes in our 
analyses are not homicides.

To quantify levels of affluence and inequality within each of the electoral 
wards, demographic data from the 2011 U.K. Census were used along with 
modeled estimates of household income published by the Office of National 
Statistics for each of the lower super output areas (LSOAs) in the London 
boroughs (excluding the City of London). Wards in London typically contain 
six to nine LSOAs (mean 7.63; SD 1.29). Average annual income per person 
for each LSOA was calculated as average household income × number of 
households/total LSOA population. Average annual income per person for 
each ward was calculated in a similar manner. This approach was taken as 
household income alone would be confounded by household composition. 
Moreover, we did not have access to relevant data for 2010 to 2012 at LSOA 
level that would allow us to use, or calculate, household equivalized income 
using OECD equivalization methods.

Inequality

As in many previous studies of associations between inequality and crime 
(Daly et al., 2001, de Lima Friche et al., 2023; Szwarcwald et al., 1999) we 
have used Gini coefficients as a measure of how inequitably resources are dis-
tributed between units (e.g., individuals or households). In technical terms, the 
Gini coefficient (which can vary between 0.0 and 1.0) is based on the Lorenz 
curve of the income distribution which is constructed by ranking units of analy-
sis (e.g., individuals or households) and then creating a plot of cumulative 
income share against the cumulative number of individuals or households (see 
Supplemental Figure 5 for an example). The Gini coefficient is the area between 
the Lorenz curve, and a straight line representing complete equality (e.g., see 
Office for National Statistics, 2022, April 26, for a further explanation). When 
incomes are completely equitable, that is all units in an analysis have identical 
incomes, then the Gini coefficient will equal zero. As inequality in incomes 
increases, the Gini coefficient will increase, reaching a maximum 1.0 in the 
hypothetical situation where all income is received by one unit only.

For the present study, individual level income data were not available, so 
we have used small geographical areas (LSOAs) as the units of analysis—
and computed Gini coefficients as a measure of inequality between these 
smaller geographical units within each ward. A Gini coefficient was calcu-
lated for each ward (“Ward LSOA Gini”), to quantify the degree of inequality 
in income per person between the LSOAs that comprise the ward (i.e., each 
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LSOA was treated as an “individual” in the Gini calculations, see Figure 1 for 
examples). As the average number of LSOAs per ward is only 7.63, and Gini 
coefficients can be biased downwards with small sample sizes (Deltas, 2003) 
an alternative adjusted formula for Gini with small sample sizes was used 
(Deaton, 1997; Deltas, 2003).
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Data Exclusions

In 2011, the boundaries were changed for 207 of London’s 4,835 LSOAs 
(excluding the City of London), across 90 of the 624 electoral wards. To 
account for changes in population size; some of them were merged, and some 
were split. For data available covering the period 2010 to 2012 the LAS data 
used the pre-2011 boundaries, while the ONS and Metropolitan Police 
Service data used the post-2011 boundaries. These boundary changes meant 
it was not possible to match economic data and assault data for 90 of the 
electoral wards. Consequently, all wards containing LSOAs with boundary 
changes were excluded from the analysis so that LAS and Metropolitan 
Police Service data could be considered simultaneously in the same analyses. 

(a) St. Katharine’s and Wapping E05000585
LSOA GINI = 0.184

(b) Kenton West E05000295
LSOA GINI = 0.011

Mean income per person per year quintiles were 1st < £12,151; 2nd £12,152 – £15,399; 
3rd £15,400 – £18733; 4th 18,734 – £22,852; 5th > £22,853.

Figure 1.  Example of wards with high (a) and low (b) LSOA Gini. LSOAs shaded 
by quintiles for mean income per person per year.
Note. LSOA = lower super output area.
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This left 534 wards eligible for inclusion. In addition, two outliers in terms of 
crime statistics were excluded from the analyses. St James’s (E05000644) 
and West End (E05000649) wards had per capita assault and violent crime 
rates 8.8 to 14.7 standard deviations above the mean, respectively, which was 
probably due to their high density of retail, commercial and tourist activity 
without commensurately high residential populations. However, West End 
(E05000649) was already excluded due to LSOA changes so only 1 ward  
(St James’s) was excluded as an outlier, leaving 533 wards in the analysis.

Results

For the 533 wards included in the analyses, as shown in Table 1, one-sample 
Kolmogorov-Smirnov (K-S) tests showed that all ward level variables 
(except Female Life Expectancy) exhibited significant departures from nor-
mality with most exhibiting moderate-to-high positive skew, and several 
variables also exhibiting substantial kurtosis. Accordingly, log transformed 
values of all variables have been used in the analyses presented here. Figures 
showing quintiles for Gini, income, violence crime, and ambulance service 
recorded assaults for wards across London are provided in the Supplemental 
Material.

There was a strong positive association between the incidence of violent 
crimes recorded by the Metropolitan Police and total assaults recorded by the 
LAS (r = .916; n = 533; p < .001). Moreover, as shown in Table 2 across the 
533 electoral wards there were negative associations between mean income 
per person and all measures of assault and violent crime incidence rates. In 
contrast, there were positive associations between inequality (Ward LSOA 
Gini) and all measures of assault and violent crime incidence rates. Moreover, 
assault and violent crime incidence rates were negatively associated with 
both male and female life expectancy.

Linear regression analyses were conducted to examine which socioeco-
nomic and demographic variables were the best predictors of the assault and 
violent crime incidence rates when considered simultaneously (Tables 3–5). 
Only inequality (Ward LSOA Gini) and male life expectancy at birth were 
significant predictors of all measures of interpersonal violence (police 
recorded violent crime, ambulance service recorded total assaults and assaults 
on women). However, for assaults on women, mean income was an addi-
tional predictor.

Collinearity diagnostics for these models indicated that multicollinearity 
was not a problem with variance inflation factor (VIF) values for the four 
predictors ranging from 1.13 to 2.27 and tolerance values from 0.44 to 0.88. 
Visual inspection of P-P plots and residual versus predicted plots indicated 
that the assumption of homoscedasticity was not violated. Moreover, simple 
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Table 2.  Bivariate Associations (Pearson’s Correlation Coefficients) Between 
Assault (London Ambulance Service) and Violent Crime (Metropolitan Police 
Service) Incidence Rates (April 2010 to March 2012) and Mean Income per Person 
(2011), Ward LSOA Gini (2011), and Life Expectancy for Males and Female (2009–
2013) for 533 Electoral Wards in London (All Variables Log Transformed).

Data Source
Ward Level 

Variable

Mean 
Income 

Per Person 
(2011)

Ward 
LSOA 
Gini 

(2011)

Male Life 
Expectancy 

at Birth 
(2009–2013)

Female Life 
Expectancy 

at Birth 
(2009–2013)

Metropolitan 
Police 
Service

Violent crimes 
per 1,000 
population 
per month

−.249** .239** −.572** −.398**

London 
Ambulance 
Service

Total assaults 
per 1,000 
population 
per month

−.262** .237** −.566** −.419**

  Assaults on 
women 
per 1,000 
population 
per month

−.227** .236** −.523** −.391**

Note. LSOA = lower super output area.
**p < .001.

Table 3.  Results of Linear Regression Analysis with Socioeconomic and 
Demographic Variables as Predictors of Metropolitan Police Recorded Violent 
Crimes per Month per 1,000 Population (April 2010 to March 2012) for 533 
Electoral Wards in London (All Variables Log Transformed).

Ward Level Variable

Unstandardized 
Coefficients

Standardized 
Coefficients

pB SE β t

Mean income per person −0.05 0.06 −0.03 −0.79 .431
Ward LSOA Gini 0.20 0.04 0.21 5.59 <.001
Male life expectancy at birth −8.70 0.84 −0.54 −10.42 <.001
Female life expectancy at birth 0.10 0.91 0.01 0.11 .909

Note. Constant = 16.93, model fit R = .61, F(4,528) =  76.34, p < .001. LSOA = lower super 
output area.
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bivariate Pearson’s correlation tests (on log transformed variables) revealed 
that while there was a small positive association between the inequality mea-
sure and mean income (r = .25, n = 533, p < .001), inequality was not associ-
ated with either male (r = −.08, n = 533, p = .077) or female (r = −.03, n = 533, 
p = .495) life expectancy at birth. There were, however, moderate correlations 
between mean income and both male (r = −.50, n = 533, p < .001) and female 
(r = .43, n = 533, p < .001) life expectancy.

Ward population sizes did vary across London (Mean 12892.8, SD 2365.8), 
so the regression analyses were each repeated, using a weighted least squares 

Table 4.  Results of Linear Regression Analysis with Socioeconomic and 
Demographic Variables as Predictors of London Ambulance Service Recorded 
Assaults per Month per 1,000 Population (April 2010 to March 2012) for 533 
Electoral Wards in London (All Variables Log Transformed).

Ward Level Variable

Unstandardized 
Coefficients

Standardized 
Coefficients

pB SE β t

Mean income per person −0.09 0.07 −0.05 −1.20 .230
Ward LSOA Gini 0.24 0.04 0.21 5.70 <.001
Male life expectancy at birth −9.32 0.99 −0.49 −9.45 <.001
Female life expectancy at birth −0.92 1.08 −0.04 −0.86 .392

Note. Constant = 19.69, model fit R = .60, F(4,528) = 74.75, p < .001. LSOA = lower super 
output area.

Table 5.  Results of Linear Regression Analysis with Socioeconomic and 
Demographic Variables as Predictors of London Ambulance Service Recorded 
Assaults on Females per 1,000 Population (April 2010 to March 2012) for 533 
Electoral Wards in London (All Variables Log Transformed).

Ward Level Variable

Unstandardized 
Coefficients

Standardized 
Coefficients

pB SE β t

Mean income per person −0.16 0.07 −0.10 −2.43 .016
Ward LSOA Gini 0.22 0.04 0.20 5.60 <.001
Male life expectancy at birth −9.58 0.93 −0.52 −10.29 <.001
Female life expectancy at birth −0.37 1.02 −0.02 −0.36 .716

Note. Constant = 18.92, model fit R = .63, F(4,528) = 87.23, p < .001. LSOA = lower super 
output area.
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method, weighting for ward population (from the 2011 census). Results were 
broadly the same, and these are shown in Supplemental Tables 1 to 3. As before, 
Ward LSOA Gini and male expectancy were significant predictors of all mea-
sures of interpersonal violence. However, in these analyses mean income was 
an additional predictor for the total assault rate and not just assaults on women. 
As an additional step, robust regression (SPSS 29.0, IBM Corp, Armonk, NY, 
USA) was used to test whether the results would be similar when testing is car-
ried on the raw (untransformed) variables—and without the exclusion of a 
ward as an outlier with respect to rates of violence. These regression results are 
shown in the Supplemental Tables 4 to 6 and again in each case Ward LSOA 
Gini and male expectancy were the strongest predictors of police recorded vio-
lent crime, ambulance service recorded total assaults and assaults on women.

Discussion

This study provides evidence that a measure of socioeconomic inequality is a 
better predictor of variation in the incidence of interpersonal violence across 
London neighborhoods than is a general measure of affluence (mean income). 
This general pattern was found across both data sources (i.e., Metropolitan 
Police service violent crime and LAS assault measures) and using different 
analysis methods. These findings are consistent with previous studies that 
have examined variation in homicide rates across small scale geographical 
areas (Szwarcwald et al., 1999; Wilson & Daly, 1997) and make an important 
additional contribution to our understanding of the role of socioeconomic 
inequality in interpersonal violence given they are based on a much larger set 
of incidents consisting mostly of non-lethal events.

Male life expectancy within neighborhoods was found to be an additional 
important predictor of the incidence of interpersonal violence, similar to 
Wilson & Daly’s (1997) Chicago study (although that study did not use sex-
specific mortality data). Both these findings are consistent with the idea that 
individuals with poor future prospects will be more willing to engage in risky 
forms of social competition, as an adaptive response to life circumstances 
which mean they are less likely to survive to derive benefits from delayed 
rewards (Daly & Wilson, 2005; Wilson et al., 2009).

As noted in the introduction, associations between levels of inequality and 
the incidence of interpersonal violence are predicted by both evolutionary 
psychological perspectives (Daly, 2016) and sociological strain theory 
(Rennó Santos et al., 2018). Moreover, such associations are also consistent 
with Hobfoll’s (1989) Conservation of Resources (COR) theory, which sug-
gests that individuals are motivated to acquire and retain resources over their 
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lifespan and experience psychological stress in the face of actual or potential 
losses (Walt & Jason, 2017). Similar to the sociological strain theory and 
evolutionary perspective described, the COR also predicts that those with 
fewer resources (who are potentially most vulnerable to further losses) will 
employ high risk strategies in an attempt to gain short term pay-offs (Hobfoll, 
1989). However, these different perspectives should not be seen as compet-
ing explanations—rather different “levels of analysis” in criminology 
(Durrant & Ward, 2015) with evolutionary approaches focusing on ultimate, 
and sociological/psychological explanations focusing on proximate, 
causation.

A strength of this study is that its findings have been demonstrated using 
two independent datasets—namely police reports of violent crime offences, 
and ambulance service reports of assaults. As noted by Sutherland et  al. 
(2021) ambulance service data can add important additional information on 
the incidence of interpersonal violence to supplement data from police 
records. Both data sources include geographic information—localizing a vio-
lent crime or ambulance call-out for an assault incident, to a particular ward. 
Consequently, the similar findings reported here for analyses based on these 
different datasets provide convergent evidence on differences in the rates of 
interpersonal violence between wards.

The nature of the inequality measure used in the present study is rather 
different to those used in most previous research on interpersonal violence. 
We did not have access to the individual level income data for small areas 
that would have been needed to calculate metrics (e.g., Gini coefficients) for 
inequality between individuals. Instead, aggregate income data for small 
areas (LSOAs) has been used to calculate a measure of inequality between 
these small areas within a larger geographical area (a ward—typically con-
taining six to nine LSOAs). Consequently, it is a measure of inequality 
between neighborhoods within a larger collection of neighborhoods. Arguably 
a neighborhood measure of inequality may in some ways be more closely 
linked to psychologically salient experiences of living in an inequitable envi-
ronment than some individual level measures. Where there are substantial 
differences in average income between LSOAs within a ward—this will tend 
to create clusters of relative affluence and clusters of relative poverty which 
are possibly more conspicuous to people living there than would be scattered 
individual level differences in income. Indeed, Ramos et al. (2013) hypothe-
sized, that for deprived neighborhoods, the proximity and salience of adja-
cent more affluent neighborhoods may be an important contributor to 
experiences of relative deprivation. As a setting for this research, London is a 
city where such juxtapositions are likely to be particularly salient. It is a city 
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with extreme economic disparities—with inequality levels that are higher 
than other U.K. regions when considering income after housing costs (The 
Institute for Fiscal Studies, 2020). Moreover, it is a city where economic 
inequality is intwined with other forms in inequity as it has a substantially 
more diverse population than the United Kingdom as a whole. For example, 
in 2011, London had the highest proportion (40.2%) of minority ethnic 
groups (Office for National Statistics, 2012).

Nevertheless, there are some significant limitations that arise from the 
data sources used here. First, we are not able to calculate rates of violent 
crime and assault perpetration separately for males and females at ward level 
given the available datasets. This limits the extent to which the findings can 
be used to assess specific hypotheses about the effects of socioeconomic con-
ditions on interpersonal violence perpetrated by males. However, it is well-
established that the majority of the acts of interpersonal violence that come to 
the attention of the police are perpetrated by males, often young males. For 
example, the British Crime Survey (BCS) for 2009/2010 found that for vio-
lent incidents 84% involved just male offenders while only 9% involved just 
female offenders (Flatley et al., 2010). Moreover, the BCS found that at that 
time approximately half (53%) of violent incidents involved offenders aged 
16 to 24 years. Young males are also more frequently victims of such inci-
dents, for example, a recent study of patients <18 years old admitted to a 
U.K. Major Trauma Center with knife wounds (2016–2022) found that 96% 
were male (Reilly et al., 2023).

A second important limitation is that the boundaries of administrative 
wards may not map especially well onto the areas which function as neigh-
borhoods from a psychological and behavioral point of view (e.g., where 
people spend their time). However, for historical reasons the correspondence 
between administrative wards and behavioral neighborhoods in London is 
likely greater than might be the case in some other cities and geographical 
regions. Unlike many planned cities across the world, Greater London in 
large part, was formed through the expansion and coalescence of small vil-
lages and towns. Indeed, it has been described as a “city of villages” 
(Abercrombie, 1944). Wards are frequently centered on the high streets that 
once were at the centre of these villages, and now provide foci for shopping, 
commerce, recreation, and social activities in modern London. Commuting 
of course complicates matters. People may either gain their experiences of 
inequity, or participate in acts of violence, anywhere in the city that they 
travel to, and from exposure to cues in inequality via mainstream and social 
media. Notwithstanding this, the present study shows that levels of interper-
sonal violence are higher in neighborhoods where people are likely to experi-
ence greater levels of socioeconomic inequality. So whether this violence is 
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being perpetrated by people who live there, or people who travel to spend 
time there, it has taken place where the perpetrators may be exposed to cues 
to inequality.

Regression models, in which multiple potential socioeconomic and demo-
graphic predictors are entered simultaneously, have been widely used to iden-
tify variables that might best account for variation in the incidence of 
interpersonal violence across geographical areas. However, there are problems 
with this approach that can arise due to collinearity among predictors and bidi-
rectional relationships between predictors and outcome variables, some of 
which may have time lags of varying duration (Daly, 2023). As explained 
above, in this study one bidirectionality issue (e.g., homicide as a cause of low-
ered life expectancy) is not a major concern as we have used measures of events 
that are mostly non-lethal assaults rather than homicides, since interpersonal 
violence is a very infrequent cause of mortality in a U.K. setting. Regarding 
collinearity—our set of predictors did not violate assumptions regarding multi-
collinearity when judged by conventional standards (Miles, 2005) with all VIF 
<4 and tolerance >0.25, and there was only a small correlation between the 
measure of inequality and mean income, and no association between the 
inequality measure and the life expectancy measures.

Ideally future research should use longitudinal methods to investigate 
lagged effects as people may form their sense of societal inequities cumula-
tively over a number of years (Daly, 2023). However, unfortunately it was not 
possible to examine such effects using the current data sources. LAS data on 
assaults has only been published at LSOA/Ward level for the period 2009 to 
2015 and the timing of the U.K. census (every 10 years) together with boundary 
changes mean that it is only possible to reconcile socioeconomic, demographic, 
and interpersonal violence data for a relatively short time window close to the 
2011 census. Moreover, individual level data are ideally needed to address 
questions about lagged effects. Patterns of mobility mean that even if longitu-
dinal data were available—for small scale geographical areas (e.g., LSOAs and 
Wards) it is likely that many adults live (and potentially engage in acts of inter-
personal violence) in different locations to those where they acquired experi-
ences of socioeconomic inequality during key phases of development.

The findings of strong negative associations between male life expectancy 
and rates of both police recorded violent crime and ambulance service 
recorded assaults are consistent with the findings of Wilson & Daly (1997) 
for Chicago. It is particularly interesting that male, but not female, life expec-
tancy predicted levels of interpersonal violence given the theoretical frame-
work Wilson & Daly (1997) advanced to account for their findings. Briefly, 
this framework suggests that poor future prospects may encourage individu-
als to discount the future more heavily and take more extreme, potentially 



16	 Journal of Interpersonal Violence 00(0)

lethal, risks in social competition (Daly & Wilson, 2005; Wilson & Daly, 
1997). A life history perspective suggests that this sort of extreme risk-taking 
and future discounting is more likely to be profitable for males than for 
females (Hill et al., 1997). Consequently, it should perhaps not be surprising 
that male future prospects are a better predictor, than female future prospects, 
of levels of interpersonal violence in the present study (assuming that the 
majority of the incidents recorded in the data were perpetrated by males).

Overall, the results of the current study provide further evidence of an 
association between levels of economic inequality and rates of interpersonal 
violence. The focus on variation in the incidence of non-lethal violence 
across small geographical areas (neighborhoods), builds on previous research 
which has largely focused on lethal violence (i.e., homicide) and examined 
variation between cities, states, provinces, and countries. The inclusion of 
non-lethal incidents from two independent data sources means the dataset 
captures a broader range of interpersonal conflict than would be represented 
in homicide statistics. Moreover, the focus on variation in neighborhood level 
inequality is important, as variation at this level is likely more closely associ-
ated with individual level experiences of inequality than aggregate measures 
across larger geographical areas would be. Future research investigating indi-
vidual-level experiences of inequality (particularly for males) is needed to 
uncover which experiences are most salient for individuals, in order to estab-
lish which aspects of inequality have the potential to be generating the most 
societal harms. To be effective, policy changes and community interventions 
aimed at ameliorating the negative effects of inequality, need to be informed 
by an understanding of the psychological processes that mediate the link 
between inequality in a society, and the behavior of individuals.

Acknowledgments

The authors would like to thank Martin Daly for comments on a draft of this manu-
script. We thank two anonymous reviewers for their helpful comments on an earlier 
draft of the manuscript and their suggestions (e.g., to include weighted least squares 
and robust regressions as alternative analysis approaches).

Data Availability Statement

The data used in this study were derived from the following resources available in the 
public domain: London Datastore (https://data.london.gov.uk/) for Metropolitan 
Police data, and U.K. census-derived population and income data. Urban Big Data 
Centre (https://data.ubdc.ac.uk/) for London Ambulance Service data (which was pre-
viously hosted by the London Datastore). Derived variables that support the findings 
of this study are openly available in the Brunel University London Research 
Repository (Brunel Figshare) at http://doi.org/10.17633/rd.brunel.26030677

https://data.london.gov.uk/
https://data.ubdc.ac.uk/
http://doi.org/10.17633/rd.brunel.26030677


McLaughlin and Pound	 17

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interests with respect to the authorship 
and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for the research and/
or authorship of this article: JLM was supported by a Brunel University London, 
College of Health, Medicine & Life Sciences PhD Studentship.

Ethics Approval Statement

This study was approved by the Brunel University London College of Health, 
Medicine & Life Sciences Research Ethics Committee (3833-LR-Oct/2016-4148-1).

ORCID iDs

Jaye Lee McLaughlin  https://orcid.org/0000-0003-4905-6841
Nicholas Pound  https://orcid.org/0000-0003-2170-9943

Supplemental Material

Supplemental material for this article is available online.

Notes

1.	 Future discounting can be defined as “... the rate at which one discounts the 
future; that is, the rate at which the subjective value of future consumption 
diminishes relative to the alternative of present consumption (or, if you like, the 
interest rate required to motivate foregoing consumption)” (Wilson et al., 2009, 
p. 2835).

2.	 https://data.london.gov.uk/download/ward-profiles-and-atlas/5a367ec8-3bdb-
4216-9f75-8368a00fe6a2/ward-atlas-data.xls

3.	 https://www.met.police.uk/sd/stats-and-data/met/crime-type-definitions/
4.	 https://data.ubdc.ac.uk/datasets/monthly-ambulance-service-incidents-lsoa

References

Abercrombie, P. (1944). Greater London plan. University of London Press.
Blau, J. R., & Blau, P. M. (1982). The cost of inequality: Metropolitan structure 

and violent crime. American Sociological Review, 47(1), 114–129. https://doi.
org/10.2307/2095046

Block, C. R., & Christakos, A. (1995). Major trends in Chicago homicide, 1965–
1994. Illinois Criminal Justice Information Authority.

Daly, M. (2016). Killing the competition: Economic inequality & homicide. Routledge.
Daly, M. (2023). Inequality, grievances, and the variability in homicide rates. 

Evolution and Human Behavior, 44, 296–304. https://doi.org/10.1016/j.evol-
humbehav.2023.01.005

https://orcid.org/0000-0003-4905-6841
https://orcid.org/0000-0003-2170-9943
https://data.london.gov.uk/download/ward-profiles-and-atlas/5a367ec8-3bdb-4216-9f75-8368a00fe6a2/ward-atlas-data.xls
https://data.london.gov.uk/download/ward-profiles-and-atlas/5a367ec8-3bdb-4216-9f75-8368a00fe6a2/ward-atlas-data.xls
https://www.met.police.uk/sd/stats-and-data/met/crime-type-definitions/
https://data.ubdc.ac.uk/datasets/monthly-ambulance-service-incidents-lsoa
https://doi.org/10.2307/2095046
https://doi.org/10.2307/2095046
https://doi.org/10.1016/j.evolhumbehav.2023.01.005
https://doi.org/10.1016/j.evolhumbehav.2023.01.005


18	 Journal of Interpersonal Violence 00(0)

Daly, M., & Krupp, D. B. (2022). Inequality, violence, and freedom. In L. Eppard & 
H. Giroux (Eds.), On inequality and freedom (pp. 117–125). Oxford University 
Press.

Daly, M., & Wilson, M. (1988). Evolutionary social psychology and family homicide. 
Science, 242(4878), 519–524. https://doi.org/10.1126/science.3175672

Daly, M., & Wilson, M. (1997). Crime and conflict: Homicide in evolutionary psycho-
logical perspective. Crime and Justice, 22, 51–100. https://doi.org/10.1086/449260

Daly, M., & Wilson, M. (2005). Carpe diem: Adaptation and devaluing the future. 
Quarterly Review of Biology, 80(1), 55–60. https://doi.org/10.1086/431025

Daly, M., Wilson, M., & Vasdev, S. (2001). Income inequality and homicide rates 
in Canada and the United States. Canadian Journal of Criminology, 43(2), 219–
236. https://doi.org/10.3138/cjcrim.43.2.219

de Lima Friche, A. A., Silva, U. M., Bilal, U., Sarmiento, O. L., de Salles Dias, M. 
A., Prado-Galbarro, F. J., Briceño-León, R., Alazraqui, M, Diez-Roux, A. V., & 
Caiaffa, W. T. (2023). Variation in youth and young adult homicide rates and 
their association with city characteristics in Latin America: The SALURBAL 
study. Lancet Regional Health—Americas, 20, 100476. https://doi.org/10.1016/j.
lana.2023.100476

Deaton, A. (1997). The analysis of household surveys: A microeconometric approach 
to development policy. The World Bank.

Deltas, G. (2003). The small-sample bias of the Gini coefficient: Results and implica-
tions for empirical research. Review of Economics and Statistics, 85(1), 226–234. 
http://www.jstor.org/stable/3211637

Dickerson, K. L., & Quas, J. A. (2021). Perceived life expectancy, environmental unpre-
dictability, and behavior in high-risk youth. Journal of Applied Developmental 
Psychology, 77(5), 101344. https://doi.org/10.1016/j.appdev.2021.101344.

Durrant, R., & Ward, T. (2015). Evolutionary criminology: Towards a comprehensive 
explanation of crime. Academic Press.

Elgar, F. J., & Aitken, N. (2011). Income inequality, trust and homicide in 33 countries. 
European Journal of Public Health, 21(2), 241–246. https://doi.org/10.1093/eur-
pub/ckq068

Fajnzylber, P., Lederman, D., & Loayza, N. (2002). Inequality and violent crime. 
Journal of Law & Economics, 45(1), 1–40. https://doi.org/10.1086/338347

Flatley, J., Kershaw, C., Smith, K., Chaplin, R., & Moon, D. (2010). Crime in England 
and Wales 2009/10: Findings from the British Crime Survey and police recorded 
crime (3rd ed.). Home Office Statistical Bulletin 09/10. Home Office.

Hill, E.M., Ross, L.T., & Low, B.S. (1997). The role of future unpredictability in human 
risk-taking. Human Nature, 8, 287–325. https://doi.org/10.1007/BF02913037

Hobfoll, S. E. (1989) Conservation of resources: A new attempt at conceptualiz-
ing stress. American Psychologist, 44, 513–524. https://doi.org/10.1037/0003-
066X.44.3.513

Kelly, M. (2000). Inequality and crime. The Review of Economics and Statistics, 
82(4), 530–539. https://doi.org/10.1162/003465300559028

https://doi.org/10.1126/science.3175672
https://doi.org/10.1086/449260
https://doi.org/10.1086/431025
https://doi.org/10.3138/cjcrim.43.2.219
https://doi.org/10.1016/j.lana.2023.100476
https://doi.org/10.1016/j.lana.2023.100476
http://www.jstor.org/stable/3211637
https://doi.org/10.1016/j.appdev.2021.101344
https://doi.org/10.1093/eurpub/ckq068
https://doi.org/10.1093/eurpub/ckq068
https://doi.org/10.1086/338347
https://doi.org/10.1007/BF02913037
https://doi.org/10.1037/0003-066X.44.3.513
https://doi.org/10.1037/0003-066X.44.3.513
https://doi.org/10.1162/003465300559028


McLaughlin and Pound	 19

Kennedy, B. P., Kawachi, I., & Prothrow-Stith, D. (1996). Income distribution and 
mortality: Cross sectional ecological study of the Robin Hood Index in the United 
States. British Medical Journal, 312(7037), 1004–1007. https://doi.org/10.1136
%2Fbmj.312.7037.1004

Krupp, D. B., & Cook, T. R. (2018). Local competition amplifies the corrosive 
effects of inequality. Psychological Science, 29(5), 824–833. https://doi.
org/10.1177/0956797617748419

Miles, J. (2005). Tolerance and variance inflation factor. In B. S. Everitt & D. C. 
Howell (Eds.), Encyclopedia of statistics in behavioral science (Vol. 4, pp. 2055–
2056). John Wiley & Sons. https://doi.org/10.1002/0470013192.bsa683

Mishra, S., Hing, L. S. S., & Lalumière, M. L. (2015). Inequality and risk-
taking. Evolutionary Psychology, 13(3), 1474704915596295. https://doi.
org/10.1177/1474704915596295

Morgan, N., Shaw, O., Mailley, J., Channing, R., Sweiry, A., Kruithof, K., Bloom, 
J., Kent, A., Smith, K., & Romaniuk, A. (2020). Trends and drivers of homicide: 
Main findings. http://www.gov.uk/government/publications/trends-and-drivers-
of-homicide-main-findings

Office for National Statistics. (2012, December 11). Ethnicity and national identity 
in England and Wales: 2011. Office for National Statistics. https://www.ons.gov.
uk/peoplepopulationandcommunity/culturalidentity/ethnicity/articles/ethnicity-
andnationalidentityinenglandandwales/2012-12-11

Office for National Statistics. (2022, April 26). The Gini coefficient. https://www.
ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/
methodologies/theginicoefficient

Payne, B. K., Brown-Iannuzzi, J. L., & Hannay, J. W. (2017). Economic inequal-
ity increases risk taking. Proceedings of the National Academy of Sciences of 
the United States of America, 114(18), 4643–4648. https://doi.org/10.1073/
pnas.1616453114

Ramos, D., Victor, T., Seidl-de-Moura, M.L., & Daly, M. (2013), Future discounting 
by slum-dwelling youth versus university students in Rio de Janeiro. Journal 
of Research on Adolescence, 23, 95–102. https://doi.org/10.1111/j.1532-
7795.2012.00796.x

Reilly, J. J., Naumann, D. N., Morris, L., Blackburn, L., & Brooks, A. (2023). Injury 
by knife crime amongst children is associated with socioeconomic deprivation: 
An observational study. Pediatric Surgery International, 39(1), 8. https://doi.
org/10.1007/s00383-022-05298-6

Rennó Santos, M., Testa, A., & Weiss, D. B. (2018). Where poverty matters: 
Examining the cross-national relationship between economic deprivation and 
homicide. The British Journal of Criminology, 58(2), 372–393. https://doi.
org/10.1093/bjc/azx013

Rowhani-Rahbar, A., Quistberg, D. A., Morgan, E. R., Hajat, A., & Rivara, F. P. 
(2019). Income inequality and firearm homicide in the US: A county-level cohort 
study. Injury Prevention: Journal of the International Society for Child and 
Adolescent Injury Prevention, 25(Suppl 1), i25–i30. https://doi.org/10.1136/inju-
ryprev-2018-043080

https://doi.org/10.1136%2Fbmj.312.7037.1004
https://doi.org/10.1136%2Fbmj.312.7037.1004
https://doi.org/10.1177/0956797617748419
https://doi.org/10.1177/0956797617748419
https://doi.org/10.1002/0470013192.bsa683
https://doi.org/10.1177/1474704915596295
https://doi.org/10.1177/1474704915596295
http://www.gov.uk/government/publications/trends-and-drivers-of-homicide-main-findings
http://www.gov.uk/government/publications/trends-and-drivers-of-homicide-main-findings
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/articles/ethnicityandnationalidentityinenglandandwales/2012-12-11
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/articles/ethnicityandnationalidentityinenglandandwales/2012-12-11
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/articles/ethnicityandnationalidentityinenglandandwales/2012-12-11
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/methodologies/theginicoefficient
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/methodologies/theginicoefficient
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families/methodologies/theginicoefficient
https://doi.org/10.1073/pnas.1616453114
https://doi.org/10.1073/pnas.1616453114
https://doi.org/10.1111/j.1532-7795.2012.00796.x
https://doi.org/10.1111/j.1532-7795.2012.00796.x
https://doi.org/10.1007/s00383-022-05298-6
https://doi.org/10.1007/s00383-022-05298-6
https://doi.org/10.1093/bjc/azx013
https://doi.org/10.1093/bjc/azx013
https://doi.org/10.1136/injuryprev-2018-043080
https://doi.org/10.1136/injuryprev-2018-043080


20	 Journal of Interpersonal Violence 00(0)

Sutherland, A., Strang, L., Stepanek, M. et al. (2021). Tracking violent crime with 
ambulance data: How much crime goes uncounted? Cambridge Journal of 
Evidence Based Policing, 5, 20–39. https://doi.org/10.1007/s41887-021-00064-5

Szwarcwald, C. L., Bastos, F. I., Viacava, F., & Andrade, C. L. (1999). Income 
inequality and homicide rates in Rio de Janeiro, Brazil. American Journal of 
Public Health, 89, 845–850. https://doi.org/10.2105/AJPH.89.6.845

The Institute for Fiscal Studies. (2020, August 3). Catching up or falling behind? 
Geographical inequalities in the UK and how they have changed in recent years. 
https://ifs.org.uk/inequality/geographical-inequalities-in-the-uk/

Walt, L. C., & Jason, L. A. (2017). Predicting pathways into criminal behavior: The 
intersection of race, gender, poverty, psychological factors. ARC Journal of 
Addiction, 2(1), 1–8.

Wilkinson, R. (2004). Why is violence more common where inequality is greater? 
Annals of the New York Academy of Sciences, 1036, 1–12. https://doi.org/10.1196/
annals.1330.001

Wilkinson, R., & Pickett, K. (2009). The spirit level: Why more equal societies almost 
always do better. Allen Lane.

Wilkinson, R. G., & Pickett, K. E. (2007). The problems of relative deprivation: Why 
some societies do better than others. Social Science & Medicine, 65(9), 1965–
1978. https://doi.org/10.1016/j.socscimed.2007.05.041

Wilson, M., & Daly, M. (1997). Life expectancy, economic inequality, homicide, 
and reproductive timing in Chicago neighbourhoods. British Medical Journal, 
314(7089), 1271–1274. https://doi.org/10.1136/bmj.314.7089.1271

Wilson, M., Daly, M., & Pound, N. (2009). Sex differences and intrasexual varia-
tion in competitive confrontation and risk taking: An evolutionary psychological 
perspective. In D. W. Pfaff, A. P. Arnold, A. M. Etgen, S. E. Fahrbach, & R. T. 
Rubin (Eds.), Hormones, brain and behavior (2nd ed., pp. 2825–2852). Elsevier 
Academic Press. https://doi.org/10.1016/B978-008088783-8.00089-9

World Health Organization. (2010). European report on preventing violence and 
knife crime among young people. World Health Organization.

Author Biographies

Jaye Lee McLaughlin, PhD, is a former doctoral researcher in the Division of 
Psychology, Department of Life Sciences at Brunel University London and member 
of the Centre for Culture and Evolution. Her PhD research included both epidemio-
logical and psychological investigations into the association between socioeconomic 
inequality and interpersonal violence.

Nicholas Pound, PhD, is a Senior Lecturer in Psychology, in the Department of Life 
Sciences at Brunel University London. He is a member of the Centre for Culture and 
Evolution and his research focuses on psychological, behavioral, and physiological 
responses of individuals to social competition and inequality.

https://doi.org/10.1007/s41887-021-00064-5
https://doi.org/10.2105/AJPH.89.6.845
https://ifs.org.uk/inequality/geographical-inequalities-in-the-uk/
https://doi.org/10.1196/annals.1330.001
https://doi.org/10.1196/annals.1330.001
https://doi.org/10.1016/j.socscimed.2007.05.041
https://doi.org/10.1136/bmj.314.7089.1271
https://doi.org/10.1016/B978-008088783-8.00089-9

