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 The association between poverty and violent crimes is well 
known, with studies showing that neighborhoods with 
high crime rates tend to have pronounced levels of 
socioeconomic disadvantage 

 However, the association with income inequality is less 
clear 

 I hypothesized the gap between the rich and poor may be a 
better predictor of violent crimes than poverty itself 

 

 

 

 

 

Hypothesis 



 At the individual level, behavioral problems during 
childhood, underage substance abuse, low IQ and 
educational achievement, male gender, low family income, 

and age are important predictors of committing violent 
offenses 

 At the community level, various socioeconomic and 
demographic factors have been analyzed as predictors of 
violent crime rates 

 

 

 

 

Background 



 In 2012, there were an estimated 475,000 deaths from 
homicide worldwide 

 Deaths from homicide represent only a fraction of the 
public health burden caused by violence 

 In terms of morbidity, violence ranked 19th among the top 
twenty causes of worldwide loss of disability-adjusted 
living years in 2004  

 In 2013, the Federal Bureau of Investigation estimated 
1,163,146 violent crimes (murder, manslaughter, rape, 
robbery, and aggravated assault) occurred within the 
United States 

 Important to note these statistics only represent crimes that 
are reported to law enforcement 
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Background 
Violence-Related Injury Deaths and Rates per 100,000 in the United States 

 (Data Source: CDC WISQARS) 
 



Background 
Violence-Related All Injury Causes Nonfatal Injuries and Rates per 100,000 in the 

United States (Data Source: CDC WISQARS) 

 



 Used data from the Illinois Hospital Discharge Data 

 Primary outcome was violent injury rates by residential zip code of the 
patient (ecodes-960-968) 
 Ecodes  included encompass injuries from fights/brawls, rapes, poisoning/corrosive 

agents, strangulation/drowning, firearms, explosives, cutting/piercing, and “unspecified” 

 Violent assault injuries coded as “other or late effects” (ecode 969) were excluded as these 
were not considered to be incident cases 

 Data were aggregated to the zip code level and merged with population data 
from the 2009-2013  U.S. Census Bureau American Community Survey 
(ecological cross-sectional study design) 

 Incidence rates of all assault injuries were calculated for each zip code per 
100,000 persons 

 Injury cases that provided non-residential zip codes (i.e., post office box zip 
codes) were excluded from the analysis 

 For zip codes with population data available but no injury data available, it 
was assumed that no residents of those zip codes had been assault victims 

Methods 



 Main exposures of interest included zip code level income 
inequality and % living below the poverty level 

 Income inequality was defined using the index of 
concentration at the extremes (ICE) 

 Calculated as  (the number of affluent families – the number of 
poor families) / total number of families 

 Affluent families were defined as families with income above 
$75,000, and poor families were those living below the federal 
poverty line 

 ICE ranges from -1.0 to 1.0, where -1.0 indicates extreme 
poverty and 1.0 represents extreme affluence 

 An ICE of 0 indicates an equal share of affluent and poor 
families within a neighborhood 

 

Methods 



 Potential confounders were explored through stratified 
analysis and multivariable regression models included age, 
sex, racial demographics, and rural urban continuum code 
(a classification scheme that distinguishes metropolitan 
counties by the population size of their metro area, and 
nonmetropolitan counties by degree of urbanization and 
adjacency to a metro area) 

  A variety of regression models appropriate for count data 
were assessed, including Poisson, negative binomial, and 
zero-inflated Poisson 

 

 

 

 

Methods 



 There were 904 assault injuries excluded from 
analysis because the patient provided a non-
residential zip code 

 There were 109 zip codes assumed to have zero 
assault injuries 

 Overall, there were 98,885 violent assault injuries 
between 2011 and 2013 in Illinois, for an average 
annual hospital visit incidence rate of 256.5 per 
100,000 persons 

 

 

Results 



Results 



 At the zip code level, the injury incidence was 
highest among zip codes with an ICE between -0.50 
and 0.00 at 659.74 per 100,000 persons  

 More families living below the poverty line than 
affluent families 

 Injury incidence was also highest among zip codes 
with more than 40% of families living below the 
poverty line at 976.73 per 100,000 persons  

 In terms of rural-urban areas, rates were highest 
among zip codes categorized as micropolitan 

 

Results 



Results 
Correlation between % Below Poverty and ICE  



 In the crude zero-inflated negative binomial model 
of the annual rate of all assault injuries and income 
inequality, ICE, ICE2, and ICE3 were found to be 
significant predictors of the assault rate (non-linear 
association) 

 ICE was a significant predictor of having zero 
violent injuries 

 The association between ICE and the annual rate of 
all assaults appeared to be somewhat U-shaped 

Results 



Results 



 In the crude zero-inflated negative binomial model of 
the annual rate of all assault injuries and poverty, the 
percentage of families living below the poverty line in 
addition to its squared and cubic forms were found to be 
significant predictors of the assault rate (non-linear 
association) 

 All three of these terms were significant predictors of 
having zero violent injuries  

 The association between the percent of families living 
below the poverty line and the annual rate of all assaults 
appeared to be more exponential  

 The majority of zip codes have less than 50% of families 
living below the poverty line, but the annual rate of all 
assaults appears to peak at 50% and then drop 

Results 



Results 



 So which is a better predictor of community level 
violence – poverty or inequality? 

 In terms of model fit, the ICE model performed 
better than the % Below Poverty model, as 
evidenced by a higher R2 (0.5 vs. 0.3), lower sum 
of squared residuals (7,668 vs. 29,814) and lower 
AIC (42,696 vs. 43,243) 

 

 

 
 

 

Results 



 Based on my regression model results, income inequality 
appears to be a better predictor of community level violent 
injury rates resulting in hospitalization compared to 
poverty levels  

 However, the % below poverty and ICE variables were very 
correlated… 

 It seems like ICE captures something % below poverty does 
not even though they are similar variables  

 

 

 

 

Discussion 



 A potential causal mechanism for the association between 
income inequality and community level violence is the theory 
of relative deprivation:  

 Inequality fuels social tensions,  including feelings of 
disadvantage and unfairness, which in turn cause the poor to 
seek compensation and satisfaction through any means possible 

 I initially thought communities where there is income 
equality (i.e., an ICE of 0) would have the lowest violence 
rates but this is not the case   

 Suggests having more wealthy families than poor in a 
community is related to something else that is protective 
against violence 

 More resources/increased safety?  

 Better education? 

Discussion 



 The average violent injury rates I observed in 
Illinois were about half those reported by WISQARS 

 The discrepancy between WISQARS data and my 
data suggest many injuries related to violence are 
not coded as such in the hospital  

 Not all victims of violent injuries seek care in 
hospitals  

 May be unmeasured/uncontrolled for confounders 
like educational attainment 

 

 

 

Limitations 



 In Illinois, income inequality appears to predict violent 
crime injuries that result in hospitalization better than 
poverty for the years 2011-2013 

 Conventional interventions to prevent violence tend to 
focus on high risk groups, but simply targeting the poor 
may not work if the driving factor behind violent crimes is 
income inequality 

 Instead, perhaps the focus should be on economic policies 
to reduce the growing gap between the rich and the poor 

 

 

 

Final Summary 



Thank you! 
 

 

 

 

 

Questions? 


