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A B S T R A C T

Purpose: Being a perpetrator or victim of assaults can have detrimental effects on the development and health of adolescents. Area-level income inequality has been suggested to be associated
with crime and aggressive behavior. However, most prior research on this association has been
ecological. Therefore, the purpose of this investigation was to describe the association between
neighborhood-level income inequality and aggression and violence outcomes.
Methods: Data were collected from a sample of 1,878 adolescents living in 38 neighborhoods
participating in the 2008 Boston Youth Survey. We used multilevel logistic regression models to
estimate the association between neighborhood income inequality and attacking someone with a
weapon, being attacked by someone with a weapon, being physically assaulted, being shown a gun
by someone in the neighborhood, shot at by someone in the neighborhood, witnessing someone
getting murdered in the past year, and having a close family member or friend murdered. Race and
income inequality cross-level interactions were tested. Analyses were stratiﬁed by sex.
Results: Among nonblack boys, after adjusting for nativity, age, neighborhood-level income, crime,
disorder, and proportion of the neighborhood that is black, income inequality was associated with
an increased risk for committing acts of aggression and being a victim of violence. Among nonblack
girls, those living in neighborhoods with high-income inequality were more likely to witness
someone die a violent death in the previous year, in comparison to those in more equal
neighborhoods.
Conclusions: Income inequality appears to be related to aggression and victimization outcomes
among nonblack adolescents living in Boston.
Ó 2014 Society for Adolescent Health and Medicine. All rights reserved.

Aggressive acts and violent crimes such as assaults, shootings,
and homicides have been consistently shown to have detrimental
effects on children and youth and are therefore a public health
concern [1,2]. Among children aged 2e17 years in a U.S. national
sample, more than one half had experienced a physical assault
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IMPLICATIONS AND
CONTRIBUTION

Among nonblack adolescents, living in neighborhoods with high-income
inequality is associated with
an increased likelihood of
experiencing aggression and
violence outcomes, compared with those living in
neighborhoods with low- or
moderate-income inequality.

[3]. Only 29% reported experiencing no victimization of violence
[3]. Recent evidence has identiﬁed associations between exposure to violence and adverse outcomes such as psychological
distress, anxiety, and high blood pressure [4]. The consequences
of stress can include maladaptive coping behaviors, such as
smoking [5,6] and alcohol consumption [5e7], and marijuana use
[6e9]. The burden of aggression and violence in the community
is often concentrated in disadvantaged and predominantly minority schools and communities that are more likely to be racially
and socioeconomically segregated in U.S. society [10,11].
Environmental characteristics, such as the distribution of income in society, have also been hypothesized to inﬂuence
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aggressive and violent behavior [12e16]. For example, violent
crime is thought of being a reﬂection of the quality of the social
environment [14]. Violent crime rates, such as homicide, assault,
and robbery, have been shown to be robustly associated with
income inequality [14]. Income inequality has been shown to be
associated with homicide rates among those aged 15e24 years
[16]. With the exception of one study that identiﬁed higher levels
of income inequality being associated with more frequent
bullying among both males and females [17], most research that
investigates the relationship between income inequality and
aggression and violence outcomes has been ecological. As a
result, ﬁndings might actually be spurious because of the
ecological fallacy [14]. Ecological fallacy, or aggregation bias, has
been deﬁned as “the bias that may occur because an association
observed between variables on an aggregate level does not
necessarily represent the association that exists at an individual
level” [18].
One mechanism proposed that might explain the relationship between income inequality and aggression is that when the
gap between rich and poor within a society increases, this is
accompanied by an erosion of social cohesion is thought to occur
[15]. Lower social cohesion is in turn reﬂected by declining
levels of trust in society, as well as the social exclusion of those
who are left behind. According to Merton’s social strain theory
[19], when legitimate channels of upward social mobility are
denied to individuals, they may seek alternate means of
achieving social status and success, such as engaging in the
illegal economy. This mechanism, combined with a sense of
frustration and anomie, can ﬁnd expression in increased acts of
violence and aggression [14,15].
Previous research has indicated that there are gender differences in the likelihood of both being exposed to violence and
being perpetuators of aggressive behavior [20,21]. Furthermore,
researchers have observed that area-level socioeconomic characteristics might be related differently among males and females
[22,23]. Therefore, females and males might react to income
inequality in different ways.
The objective of this investigation was to examine the relationship among an ethnically diverse sample of urban youth,
aged 13e19 years, attending high school, between
neighborhood-level income inequality and aggressive and violent outcomes that include witnessing, perpetrating, and being a
victim of violence. We also investigated whether neighborhoodlevel income inequality and aggression is explained by low social
cohesion. This study improves on previous ecological studies of
income inequality and aggression, which may be limited by the
ecological fallacy.
Methods
For this investigation, we used data from the 2008 Boston
Youth Survey (BYS), a biennial survey of high school students
(grades 9e12) in Boston Public Schools, which have been
described elsewhere [24,25]. Brieﬂy, a two-stage, stratiﬁed,
random-sampling strategy was used and has been described
elsewhere [25,26]. First, we invited all 32 secondary schools in
the Boston public school system. Twenty-two of the eligible
schools agreed to participate. Second, these 22 schools then
provided a list of classrooms stratiﬁed by grade, from which
we randomly selected classrooms. The ﬁnal sample of students was representative of students in Boston public high
schools [26].

The BYS study staff developed the questionnaire, which
covered topics such as health behaviors, indicators of positive
youth development, with an emphasis on violence exposure [27].
The paper-and-pencil survey, which was pilot tested and which
included a number of scales with demonstrated validity and
reliability, was administered in classrooms in the spring of 2008
[27]. Opt-out consent was sought from students’ parents before
survey administration, that is, parents were asked to indicate if
they did not want their children to participate in the BYS. The
purpose of the survey was read aloud to the students by survey
administrators, and at that time, students were also free to not
ﬁll out the survey if they did not wish to participate. Of the
students selected (n ¼ 2,725), 69% completed surveys (n ¼
1,878). The ofﬁce of Human Research Administration at the
Harvard School of Public Health approved all procedures for
the BYS.
Study variables
Seven aggression and exposure to violence outcome variables were used. Respondents were asked in the past 30 days if
they had attacked someone with a weapon other than a gun, like
a bat, bottle, chain or knife? Response options were Never, 1e2
times, 3 or more times, which were dichotomized to no versus
yes. To determine if participants had been victimized, participants were asked: in the past 12 months, you got punched with
a ﬁst, kicked, choked, or beaten up by anybody; you got
attacked or threatened with a weapon other than a gun, like a
bat, bottle, chain, or knife; someone showed you they had a
gun to scare you or get you to do something (do not include a
toy gun); you were shot at or shot with a gun (do not include a
toy gun); respectively. Response options were yes or no. Students were also asked about witnessing violence with the
following items: if they had seen somebody get killed by violence
like being shot, stabbed or beaten to death? Yes or no. Finally,
students were asked about personal loss with the item: in your
entire lifetime, have any close family friends of yours been
killed by violence, like being shot, stabbed, or beaten to death?
(Do not include those killed in war.) Response options were yes
or no.
Covariates included in the study were students’ age, nativity,
(U.S. born, foreign born arrived 4 years, and foreign born
arrived >4 years), and race or ethnicity (black vs. nonblack).
Participants provided the nearest cross street of their residence for geocoding to U.S. Census tracts. Data from the U.S.
Census American Community Survey in 2008 were used to
characterize neighborhood clusters of Census tracts; these
neighborhood clusters were formed by working with key informants from across the city of Boston to identify 38 socially
meaningful neighborhood clusters. A socioeconomic score,
economic deprivation, was created using principal component
analysis. A higher score was indicative of greater economic
deprivation. U.S. Census indicators included in this score were
the proportion of residents living below poverty level, proportion of households receiving public assistance, and proportion of families with a female head of household (Cronbach
alpha ¼ .84). Tertiles of the neighborhood economic deprivation score were used to categorize neighborhood-level economic deprivation into low, moderate, and high. The
proportion of the residential neighborhood that is black was
categorized into low (<33%), moderate (33%e66%), and high
(>66%) as well.
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Table 1
Sociodemographic characteristics of adolescents (n ¼ 1443) and neighborhoods
(n ¼ 37) participating in the Boston Youth Study
Characteristic
Sex
Male
Female
Race
Black
White
Asian or South Asian
Hispanic
Other
Nativity
New immigrant
Settled immigrant
Born in the United States
Age, years
13 or 14
15
16
17
18
19

n

Proportion (%)

652
791

45.2
54.8

688
156
121
373
105

47.7
10.8
8.4
25.9
7.3

136
286
1021

9.4
19.8
70.8

118
286
398
277
201
63

8.2
19.8
27.6
26.1
13.9
4.4

Neighborhood features

Mean (standard deviation)

Range

Gini Score
Economic deprivation
Danger
Disorder
Proportion black (%)

.46 (.06)
.02 (1.01)
.01 (1.10)
2.87 (.49)
37.8 (28.1)

.28 to .59
1.79 to 2.42
1.17 to 3.46
2.06 to 3.98
1.8 to 92.5
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Neighborhood inequality
To measure inequality, we used the Gini coefﬁcient, which has
a range of 0 (perfect equality, every household in the neighborhood has the exact same income) to 1.0 (perfect inequality,
where households earn a wide range of incomes). The calculation
of the Gini coefﬁcient has been provided elsewhere [13]. Brieﬂy,
the Gini coefﬁcient is based on the Lorenz curve, a cumulative
frequency curve that compares the distribution of a speciﬁc
variable with the uniform distribution that represents equality.
In the current analysis, the Gini coefﬁcient was calculated for
each census tract by the Boston Indicators Project (http://www.
bostonindicators.org/). The Gini coefﬁcient was then matched
to each census tract participating in the BYS. The average Gini
coefﬁcient was then calculated using the values of the census
tracts in 37 of the 38 BYS neighborhoods. The Gini coefﬁcient was
not available for one of the neighborhoods. The 75th percentile
was used as a threshold to categorize the neighborhoods into
high-income inequality neighborhoods versus low- or moderateincome inequality neighborhoods. In addition, we repeated the
previously mentioned analyses using a z-transformed Gini coefﬁcient to examine the association between a continuous
measure of neighborhood inequality and the aggression and
violence outcomes.

Statistical analysis

To assess student perception of social cohesion of their
neighborhood, ﬁve statements, which have been used previously
[28], were administered in the BYS. The ﬁve items included: (1) I
live in a neighborhood where people know and like each other; (2)
People in my neighborhood are willing to help their neighbors; (3)
People in my neighborhood generally get along with each other; (4)
People in my neighborhood generally share the same beliefs about
what is right and wrong; and (5) People in my neighborhood can be
trusted. Response options included (1) strongly disagree; (2)
disagree; (3) agree; and (4) strongly agree. The average social
cohesion score was 12.0 (standard deviation [SD] ¼ 2.9) and the
range was 5e20. Tertile cutoffs were used to categorize social
cohesion into low, moderate, and high.
To assess neighborhood disorder, we used the data collected
from the Boston Neighborhood Study (BNS), which has been
described elsewhere [26,29]. Brieﬂy, the BNS is a survey of
approximately 1,710 Boston adults aged 18 years administered
in 2008. Information from the BNS was used to supplement the
BYS data with contextual information about neighborhood-level
conditions and social processes perceived by adult residents [26].
Disorder is a neighborhood exposure that is composed of both
social (i.e., presence or absence of drinking alcohol in public) and
physical disorders (i.e., abandoned cars). A combined score was
created; a greater score is indicative of greater neighborhood
disorder. Tertiles were used to categorize neighborhoods into
low, moderate, and high neighborhood disorder.
To measure neighborhood danger, counts of criminal homicide, robbery, aggravated assault, burglary, larceny theft, vehicle
theft, and arson were added using data from the Boston Police
Department, and matched to U.S. Census tracts. The higher the
score, the greater the danger is within the neighborhood. Tertiles
were used to categorize danger within the neighborhood into
low, moderate, and high.

Because we wanted to study neighborhood-level inequality as
a predictor of individual-level violence experiences, we used
multilevel modeling with students nested within neighborhood
clusters. Multilevel models are a generalization of the linear
model used in traditional analysis. Further information regarding
the use of this type of analysis in public health research is
available [30]. Multilevel logistic regression was used for each of
the dichotomous outcomes. Also, analyses were stratiﬁed by sex.
To investigate the potential effect of income inequality on
aggression and violence outcomes, a step-up approach was
conducted, yielding different sets of analyses. First, a set of analyses involved estimating the null model. For each dichotomous
outcome, the null model is used to determine the 95% plausible
value range, which is an indication of the variability of the likelihood of experiencing each outcome. Then individual- and
neighborhood-level characteristics were then added to the
models (model 1). Cross-level race-income inequality and
gender-income inequality interactions were then added to
determine if income inequality had a differential effect across
different racial groups (model 2) and by gender (not shown).
These two cross-level interactions were signiﬁcant. We decided
to stratify the results by sex and keep the race-income inequality
cross-level interaction term in the models. Finally, student reported social cohesion was included to test for mediation but was
not found to be a signiﬁcant mediator. The previously mentioned
analyses were repeated using the z-transformed Gini coefﬁcient.
Because consistent ﬁndings were obtained, the results using
the dichotomized Gini coefﬁcient were used to facilitate
interpretation.
To determine whether social cohesion acted as mediators
between income inequality and the aggression and violence
outcomes, we applied the Baron and Kenny [31] method to test
for mediation. More speciﬁcally, the following relationships
were tested: (1) income inequality and each of the outcomes;
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Table 2
Multilevel analyses of area-level and individual-level characteristics associated with aggression and violence among boys participating in the 2008 Boston Youth Survey
(n ¼ 652)
Covariate

Area-level covariates
Income inequality
Low or moderate (reference)
High Gini (>75th percentile)
Economic deprivation
Low (reference)
Moderate
High
Danger
Low (reference)
Moderate
High
Disorder
Low (reference)
Moderate
High
Proportion black
Low (reference)
Medium
High
Individual-level covariates
Race
Nonblack (reference)
Black
Black (>75th percentile)
Nativity (reference U.S. born)
Moved to U.S. 5 years
Moved to U.S. <5 years
Age, years
14 (reference)
15
16
17
18
19

Attacked someone in the
neighborhood

Beaten by someone in the
neighborhood

Was attacked in the neighborhood
with a weapon

Shown gun by
someone in
neighborhood

Model 1, OR
(95% CI)

Model 1, OR
(95% CI)

Model 1, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 2, OR
(95% CI)

Model 2, OR
(95% CI)

1.00
1.00
1.00
1.00
1.00
1.12 (.65e1.95) 2.48 (1.23e5.02) 1.37 (1.00e1.88) 1.05 (.61e1.82) 1.61 (.68e3.83)

1.00
1.00
2.87 (1.04e7.88) 1.86 (1.08e3.23)

1.00
1.00
1.41 (.68e2.90) 1.38 (.69e2.75)
.84 (.49e1.44)
.77 (.46e1.29)

1.00
1.13 (.78e1.65)
.76 (.43e1.33)

1.00
1.00
1.13 (.76e1.67) 1.57 (.53e4.68)
.78 (.44e1.39)
.48 (.14e1.61)

1.00
1.60 (.67e3.81)
.45 (.20e1.00)

1.00
.84 (.46e1.53)
.51 (.24e1.08)

1.00
1.00
1.13 (.56e2.28) 1.21 (.60e2.45)
1.35 (.70e2.59) 1.43 (.78e2.63)

1.00
1.04 (.54e1.99)
.83 (.54e1.29)

1.00
1.00
1.02 (.53e1.99) 1.50 (.45e5.03)
.82 (.53e1.27) 1.31 (.45e3.84)

1.00
1.54 (.79e3.02)
1.32 (.64e2.70)

1.00
1.43 (.57e3.60)
1.12 (.45e2.77)

1.00
1.00
1.25 (.75e2.08) 1.16 (.72e1.89)
.87 (.45e1.68)
.82 (.40e1.67)

1.00
.90 (.59e1.38)
.62 (.29e1.34)

1.00
1.00
.93 (.60e1.44) 1.36 (.44e4.15)
.63 (.29e1.40)
.63 (.15e2.59)

1.00
1.27 (.64e2.52)
.59 (.24e1.47)

1.00
1.2 (.62e2.31)
.80 (.30e2.14)

1.00
1.00
1.19 (.60e2.37) 1.06 (.50e2.28)
1.59 (.81e3.13) 1.56 (.78e3.11)

1.00
.92 (.56e1.52)
1.35 (.77e2.37)

1.00
1.00
.95 (.58e1.56) 1.44 (.48e4.37)
1.34 (.76e2.38) 1.77 (.52e6.05)

1.00
1.35 (.45e4.03)
1.76 (.62e5.01)

1.00
1.55 (.61e3.90)
.89 (.35e2.28)

1.00
1.00
1.11 (.69e1.79) 1.67 (.95e2.96)
.18 (.08e0.42)
1.00
1.00
.69 (.40e1.19)
.68 (.38e1.19)
.28 (.10e0.74)
.24 (.09e0.69)

1.00
.55 (.38e0.81)
1.00
1.48 (.85e2.55)
1.12 (.50e2.48)

1.00
.48
1.78
1.00
1.49
1.16

1.00
1.22
.25
1.00
1.00
(.86e2.58) 1.74 (1.07e2.82) 1.74
(.52e2.59) 1.02 (.48e2.15)
.93

1.00
(1.04e1.69) 1.53 (.83e2.84)
(.51e1.69)
1.08 (.48e2.44)

1.00
.45
.83
.85
.72
1.53

1.00
.90
2.16
1.36
.97
1.14

1.00
.87
2.09
1.32
.93
1.14

1.00
(.37e2.02)
.91 (.37e2.23)
(.78e5.56) 1.05 (.46e2.39)
(.57e3.04) 1.01 (.44e2.35)
(.29e2.95)
.67 (.25e1.78)
(.33e4.01) 1.40 (.45e4.40)

(.48e2.18)
(.54e2.43)
(.56e2.17)
(.38e1.54)
(.64e3.11)

1.00
(.16e1.31)
.50
(.37e1.83)
.92
(.37e1.94)
.92
(.23e2.23)
.81
(.48e4.88) 1.60

(.17e1.49)
(.41e2.09)
(.39e2.16)
(.25e2.60)
(.47e5.42)

(.38e2.11)
(.81e5.80)
(.58e3.17)
(.30e3.13)
(.32e4.05)

(.32e0.71)
(.82e3.91)

1.00
.84 (.51e1.38)

1.00
1.03
1.15
1.10
.76
1.41

(.67e2.23)
(.09e0.73)

1.00
1.61 (.90e2.88)

1.00
.73
.89
.92
.72
2.01

(.34e1.55)
(.36e2.19)
(.36e2.36)
(.25e2.08)
(.59e6.79)

continued on next page

(2) income inequality and social cohesion; and (3) social cohesion and each of the seven outcomes.
Results
Characteristics of the 1,443 students attending secondary
schools in the Boston area are summarized in Table 1. Overall, the
sample had slightly more females (54.8%), almost half were black
(47.7%), and a majority was born in the United States (70.8%).
Prevalence of violence experiences ranged from 6%, who had
been shown a gun, to 47%, who had someone close to them die as
a result of violence.
A summary of the neighborhood characteristics can be found
in Table 1. For example, the average Gini score across all neighborhoods was .46 (SD ¼ .06) and the range was .28e.59. The
average proportion of the population that was black within the
neighborhood clusters was 37.8% (SD ¼ 28.1) and the range was
1.8%e92.5%.
Among boys, the 95% plausible value ranges determined from
the null models showed some variation across neighborhoods
concerning the outcomes: attacked someone with a weapon
(12.7%e14.0%), been assaulted (19.0%e19.4%), been attacked by

someone using a weapon (12.7%e14.0%), been shown a gun
(5.0%e22.2%), had witnessed a violent death (14.0%e21.4%), and
had someone close been murdered (24.6%e65.9%). Among girls,
the 95% plausible value ranges also indicated some variation
across neighborhoods concerning the outcomes attacked someone with a weapon (7.1%e7.6%), been assaulted (9.4%e11.6%),
been attacked using a weapon (2.6%e11.5%), been shown a gun
(1.5%e7.4%), had witnessed a violent death (9.1%e33.2%), and
had a family member or friend murdered (25.6%e74.8%).
When potential individual- and neighborhood-level confounders were added to the models, among boys, those living in
the most unequal neighborhoods were more likely to have been
assaulted by someone in the neighborhood (odds ratio [OR] ¼
1.37, 95% conﬁdence interval [CI] ¼ 1.00e1.88), to have been
shown a gun by someone in the neighborhood (OR ¼ 1.86, 95%
CI ¼ 1.08e3.23), or to have had a close family member or friend
been murdered (OR ¼ 1.77, 95% CI ¼ 1.27e2.46) in comparison to
those living in more equal neighborhoods (models 1, Table 2). No
signiﬁcant ﬁndings were observed among girls.
When race and neighborhood inequality cross-level effects
were tested, the association of income inequality with the
aggression and violence outcomes varied signiﬁcantly across
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Table 2
Continued
Shown gun by
someone in
neighborhood

Shot at by someone in the
neighborhood

Witnessed a violent death in the
previous year

Close family member or friend
has been murdered

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

(.77e2.74)

1.00
2.72 (1.12e6.58)

1.00
1.02 (.56e1.85)

1.00
1.53 (.79e2.97)

1.00
1.77 (1.27e2.46)

1.00
2.33 (1.12e4.84)

(.68e3.98)
(.41e3.37)

1.00
1.56 (.66e3.70)
1.05 (.38e2.89)

1.00
.96 (.52e1.78)
.86 (.50e1.48)

1.00
.96 (.52e1.80)
.81 (.46e1.41)

1.00
.85 (.53e1.36)
1.02 (.56e1.83)

1.00
.85 (.53e1.35)
.98 (.55e1.75)

(.27e2.34)
(.26e1.90)

1.00
.85 (.29e2.52)
.74 (.28e2.00)

1.00
2.01 (1.07e3.81)
1.77 (.94e3.33)

1.00
2.06 (1.07e3.96)
1.80 (.96e3.41)

1.00
1.10 (.65e1.85)
.93 (.52e1.68)

1.00
1.10 (.66e1.85)
.94 (.53e1.68)

(.67e4.14)
(.35e3.17)

1.00
1.51 (.63e3.62)
1.02 (.33e3.10)

1.00
.90 (.55e1.47)
.79 (.39e1.62)

1.00
.87 (.54e1.41)
.77 (.37e1.60)

1.00
1.39 (.79e2.46)
1.33 (.79e2.23)

1.00
1.37 (.79e2.39)
1.31 (.78e2.19)

(.44e3.42)
(.60e4.29)

1.00
1.11 (.37e3.43)
1.57 (.56e4.36)

1.00
2.00 (.96e4.14)
2.34 (1.05e5.22)

1.00
1.92 (.91e4.06)
2.40 (1.04e5.53)

1.00
1.49 (.91e2.43)
1.72 (1.09e2.73)

1.00
1.46 (.89e2.38)
1.74 (1.10e2.75)

1.00
.89 (.59e1.35)

(.68e2.03)
(.15e1.17)

1.00
.82
.18
1.00
1.16
.36

(.66e2.03)
(.12e1.13)

1.00
1.06 (.60e1.86)
.54 (.23e1.28)

1.00
1.07
.43
1.00
1.05
.51

(.60e1.83)
(.21e1.20)

1.00
1.20
.35
1.00
.71
.35

(.40e1.26)
(.17e0.73)

1.00
1.34
.59
1.00
.71
.34

(.40e1.25)
(.16e0.72)

(.30e4.61)
(.83e8.68)
(.86e7.57)
(.53e9.04)
(2.70e31.43)

1.00
1.34
3.03
2.86
2.58
9.75

(.32e5.61)
(.89e10.32)
(.90e9.03)
(.58e11.56)
(2.61e36.39)

1.00
1.44
1.77
1.84
1.57
4.04

1.00
1.51
1.87
1.93
1.69
4.13

(.54e4.26)
(.61e5.79)
(.60e6.19)
(.44e6.43)
(1.04e16.42)

1.00
1.25
.97
1.29
1.01
1.65

(.62e2.53)
(.49e1.94)
(.60e2.78)
(.44e2.33)
(.78e3.50)

1.00
1.29
1.01
1.33
1.06
1.67

(.64e2.61)
(.51e2.01)
(.62e2.86)
(.46e2.43)
(.79e3.53)

Area-level covariates
Income inequality
1.00
1.00
3.27 (1.30e8.24)
1.45
Economic deprivation
1.00
1.00
.85 (.45e1.60)
1.65
.48 (.23e1.00)
1.17
Danger
1.00
1.00
1.44 (.58e3.59)
.79
1.11 (.46e2.72)
.70
Disorder
1.00
1.00
1.14 (.59e2.22)
1.66
.77 (.29e2.07)
1.06
Proportion black
1.00
1.00
1.42 (.56e3.62)
1.22
.88 (.34e2.26)
1.60
Individual-level covariates
Race
1.00
1.00
2.22 (1.14e4.35)
.53
.32 (.10e1.00)
1.00
1.00
1.51 (.82e2.79)
1.17
.99 (.43e2.30)
.42
Age, years
1.00
1.00
.80 (.35e1.84)
1.17
.97 (.38e2.48)
2.69
1.00 (.38e2.65)
2.55
.80 (.27e2.36)
2.20
2.06 (.59e7.19)
9.21

(.28e1.01)

(.36e1.86)
(.05e0.73)

(.50e4.14)
(.57e5.54)
(.56e6.01)
(.41e6.03)
(1.00e16.30)

(.67e1.70)
(.21e0.87)

(.81e1.78)
(.17e0.73)

(.90e2.01)
(.23e1.48)

CI ¼ conﬁdence interval; OR ¼ odds ratio.

racial groups. The odds of violent experiences for nonblack boys
in the most unequal neighborhoods ranged from 2.3 (close friend
was killed by violence) to 3.3 (shown a gun; models 2, Table 2). In
contrast, the odds of violent experiences for black boys in the
most unequal neighborhoods ranged from .18 (attacked by
someone in the neighborhood) to .43 (witness someone die a
violent death in the past year; models 2, Table 2).
Among nonblack girls, those living in the most unequal
neighborhoods were more likely to witness a violent death (OR ¼
1.64, 95% CI ¼ 1.11e2.42), in comparison to those living in the
most equal neighborhoods (models 2, Table 3). However, black
girls living in the most unequal neighborhoods were signiﬁcantly
less likely to witness a violent death (OR ¼ .58, 95% CI ¼ .33, 0.99;
models 2, Table 3).
When social cohesion was tested as a possible mediator between income inequality and the outcomes, the risk estimates
were not changed (results not shown). Therefore, social cohesion
appears to not be along the pathway between income inequality
and the aggression and violence outcomes. This ﬁnding was also
conﬁrmed when the Baron and Kenny method to test for mediation. Income inequality was not associated with student reported social cohesion among boys and girls (Table 4).

Discussion
This present investigation is one of the ﬁrst to investigate
the association between neighborhood-level income inequality
and aggression and violence in a sample of adolescents living
in Boston, MA. We observed signiﬁcant ﬁndings among
nonblack boys that indicated those living in high-income
inequality neighborhoods were more likely to commit acts of
aggression or to be victims of violence, in comparison to
nonblack boys in more equal neighborhoods. Among nonblack
girls, those living in unequal neighborhoods were more likely
to have witnessed someone die a violent death in the previous
year in comparison to those living in more equal neighborhoods. However, neighborhood inequality worked in the
opposite direction for these aggression and violence outcomes
among black youth, ﬁndings that we did not expect. Overall,
ﬁndings indicate that neighborhood income inequality is
differentially associated with aggression and violence outcomes across racial groups and gender. Social, cultural, and
economic factors might be involved that either amplify or assuage the potential inﬂuence of income inequality across racial
groups.
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Table 3
Multilevel analyses of area-level and individual-level characteristics associated with aggression and violence among girls participating in the 2008 Boston Youth Survey
(n ¼ 791)
Covariate

Area-level covariates
Income inequality
Low or moderate (reference)
High Gini (>75th percentile)
Economic deprivation
Low (reference)
Moderate
High
Danger
Low (reference)
Moderate
High
Disorder
Low (reference)
Moderate
High
Proportion black
Low (reference)
Medium
High
Individual-level covariates
Race
Nonblack (reference)
Black
Black (>75th percentile)
Nativity (reference U.S. born)
Moved to U.S. 5 years
Moved to U.S. <5 years
Age, years
14 (reference)
15
16
17
18
19

Attacked someone in the
neighborhood

Beaten by someone in the
neighborhood

Was attacked in the
neighborhood with a weapon

Shown gun by
someone in
neighborhood

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

1.00
1.33 (.85e2.08)

1.00
1.65 (.69e3.93)

1.00
.62 (.36e1.07)

1.00
.52 (.20e1.36)

1.00
.90 (.42e1.93)

1.00
1.06 (.47e2.40)

1.00
.63 (.31e1.29)

1.00
.50 (.18e1.38)
1.08 (.40e2.93)

1.00
.50 (.18e1.40)
1.08 (.40e2.95)

1.00
1.45 (.57e3.70)
1.24 (.50e3.06)

1.00
1.44 (.60e3.48)
1.23 (.49e3.11)

1.00
.54 (.13e2.30)
1.24 (.45e3.37)

1.00
.55 (.13e2.36)
1.23 (.45e3.36)

1.00
.26 (.09e0.70)
.44 (.16e1.24)

1.00
1.20 (.55e2.65)
1.26 (.54e2.95)

1.00
1.21 (.55e2.69)
1.27 (.55e2.96)

1.00
1.15 (.57e2.32)
1.78 (.95e3.36)

1.00
1.15 (.47e2.80)
1.78 (.79e4.01)

1.00
.61 (.27e1.38)
.78 (.44e1.41)

1.00
.61 (.27e1.38)
.79 (.44e1.41)

1.00
1.01 (.36e2.85)
.94 (.29e3.01)

1.00
.67 (.25e1.79)
.93 (.30e2.89)

1.00
.67 (.25e1.82)
.90 (.29e2.84)

1.00
.70 (.23e2.11)
.50 (.16e1.59)

1.00
.70 (.28e1.77)
.50 (.16e1.60)

1.00
.82 (.13e5.24)
1.29 (.26e6.39)

1.00
.82 (.13e5.31)
1.26 (.25e6.30)

1.00
.82 (.25e2.64)
2.02 (.70e5.85)

1.00
1.00 (.38e2.63)
1.11 (.41e3.03)

1.00
.99 (.38e2.62)
1.10 (.40e3.01)

1.00
1.57 (.79e3.11)
1.42 (.59e3.40)

1.00
1.58 (.67e3.72)
1.43 (.53e3.90)

1.00
.83 (.30e2.31)
1.15 (.27e5.03)

1.00
.82 (.29e2.33)
1.13 (.26e4.99)

1.00
2.20 (.51e9.59)
5.79 (1.13e29.72)

1.00
2.32 (1.38e3.94)

1.00
1.00 (.68e1.45)

1.00
.59 (.32e1.08)

1.00
.44 (.24e0.84)

1.00
.90 (.42e1.96)
.30 (.04e2.50)

1.00
2.60
.71
1.00
.91
.30

1.00
.73
.35
.38
.26
1.15

1.00
.73
.35
.38
.26
1.12

(.29e1.81)
(.14e0.91)
(.15e0.95)
(.12e0.56)
(.27e4.81)

(.42e1.97)
(.04e2.49)

1.00
.79 (.41e1.53)
.53 (.15e1.82)

1.00
.93
1.38
1.00
.79
.53

(.29e1.82)
(.13e0.91)
(.15e0.96)
(.12e0.57)
(.26e4.85)

1.00
2.30
1.62
2.71
1.67
1.53

1.00
2.30
1.62
2.71
1.66
1.57

(1.44e4.71)
(.28e1.80)

(.81e6.58)
(.52e4.99)
(.95e7.73)
(.53e5.23)
(.24e9.62)

(.43e1.47)
(.18e1.58)

1.00
1.02 (.56e1.88)
1.52 (.57e4.08)

1.00
.66
.62
1.00
1.03
1.52

(.80e6.63)
(.52e5.04)
(.90e8.12)
(.50e5.59)
(.26e9.60)

1.00
.74
.51
.45
.49
.79

1.00
.75
.52
.46
.49
.76

(.52e1.65)
(.43e4.42)

(.27e2.01)
(.19e1.36)
(.19e1.10)
(.17e1.42)
(.16e3.89)

(.32e1.36)
(.20e1.93)
(.57e1.88)
(.57e4.06)

1.00
.92 (.45e1.91)
1.31 (.37e4.58)

(.27e2.06)
(.20e1.36)
(.19e1.11)
(.17e1.41)
(.16e3.64)

1.00
3.12
.83
1.82
2.96
5.73

(.68e14.22)
(.15e4.72)
(.49e6.76)
(.54e16.28)
(.54e61.20)

continued on next page

The distribution of income in a society has been theorized to
be associated with aggression and violence. Several mechanisms
for this association have been proposed. First, societies with
higher levels of income inequality might lead to stressful comparisons, that is, a growing sense of relative deprivation [15].
These invidious social comparisons can potentially intensify
feelings of competition within society, making one’s status, more
important compared with more egalitarian societies [32]. Feelings
of anger and frustration might also intensify because of lack of
access to resources and status [32]. Like adults, adolescents
might also be aware of their status, which might foster a social
environment that leads to social isolation and therefore to
aggression [17].
Furthermore, high inequality might not only negatively affect
people from low socioeconomic backgrounds. Those from high
socioeconomic backgrounds might also experience the detrimental effects of income inequality. For example, social cohesion
and trust are also eroded among the wealthier residents of unequal neighborhoods. This might lead to feelings of fear and
insecurity, which are associated with aggression and violence
[14,15]. Wealthier residents might feel that they have to arm
themselves for protection from their poorer neighbors.
Another mechanism that might explain how income
inequality is related to aggression is that high-income inequality

erodes social cohesion. When the gap between the wealthy and
poor widens, the “glue” between individuals is eroded, which
can also lead to growing mistrust between individuals [15]. The
lack of trust between members of society has been shown to
partly account for the association between income inequality
and aggression [15]. However, our ﬁndings indicate that social
cohesion does not act as a mediator between income inequality
and aggression in this study. One explanation for this ﬁnding is
that the study design was cross sectional. Longitudinal analyses
would allow us to fully test the hypothesis that social cohesion
mediates the relationship between income inequality and
aggression and violence. It is also possible that social cohesion
might be more important for adults than adolescents with
regards to the potential inﬂuence of income inequality on
aggression and violence.
Among nonblack youth, our results also indicate that the association between income inequality and aggression is more
evident among boys in comparison to girls. This variance might
be due the different ways in which boys and girls cope to the
stress generated from income inequality. To cope with stressful
situations, girls have been socialized to seek social support
[33,34]. On the contrary, boys are more likely to seek tasksupported activities to cope with stress [35]. Task-oriented
strategies involve taking direct action to alter the situation to
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Table 3
Continued
Shown gun by
someone in
neighborhood

Shot at by someone in the neighborhood

Witness a violent death in the previous
year

Close family member or friend has been
murdered

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

Model 1, OR
(95% CI)

Model 2, OR
(95% CI)

(.29e1.67)

1.00
.69 (.24e1.97)

1.00
1.24 (.95e1.62)

1.00
1.64 (1.11e2.42)

1.00
1.09 (.84e1.42)

1.00
1.31 (.73e2.36)

(.23e1.61)
(.45e2.08)

1.00
.61 (.23e1.60)
.97 (.45e2.09)

1.00
1.30 (.83e2.02)
1.75 (1.14e2.69)

1.00
1.32 (.84e2.06)
1.74 (1.13e2.68)

1.00
1.34 (.70e2.57)
1.46 (.81e2.65)

1.00
1.35 (.69e2.65)
1.47 (.79e2.71)

(.87e3.89)
(.45e3.02)

1.00
1.84 (.87e3.88)
1.17 (.45e3.00)

1.00
1.15 (.83e1.59)
.73 (.50e1.05)

1.00
1.15 (.82e1.61)
.74 (.51e1.07)

1.00
1.69 (.92e3.12)
1.31 (.76e2.28)

1.00
1.66 (.88e3.13)
1.30 (.74e2.29)

(.21e1.60)
(.22e1.75)

1.00
.59 (.21e1.60)
.62 (.22e1.75)

1.00
.67 (.42e1.06)
.57 (.33e0.97)

1.00
.66 (.42e1.05)
.55 (.32e0.94)

1.00
.74 (.37e1.50)
.92 (.37e2.29)

1.00
.75 (.36e1.56)
.92 (.36e2.37)

(.21e1.84)
(.39e6.02)

1.00
.62 (.21e1.83)
1.52 (.38e6.05)

1.00
1.17 (.74e1.85)
3.06 (1.74e5.39)

1.00
1.15 (.71e1.85)
2.98 (1.67e5.34)

1.00
1.32 (.87e1.99)
2.23 (1.41e3.53)

1.00
1.32 (.87e1.99)
2.20 (1.39e3.49)

1.00
.86 (.60e1.23)

1.00
1.93 (1.29e2.89)

1.00
1.18 (.54e2.60)
.57 (.14e2.42)

1.00
1.49
1.00
1.00
1.18
.57

(.70e1.47)
(.16e0.87)

1.00
.73 (.53e1.02)
.24 (.12e0.46)

1.00
2.15
.67
1.00
.74
.24

(.53e1.02)
(.12e0.45)

1.00
2.64
.92
.90
1.48
3.53

1.00
2.64
.92
.90
1.48
3.53

(.61e3.89)
(.76e5.23)
(.84e4.48)
(.66e4.80)
(.56e5.73)

1.00
1.67
1.81
1.41
1.92
3.18

1.00
1.68
1.80
1.41
1.92
3.07

(.87e3.25)
(1.09e2.99)
(.82e2.43)
(.97e3.81)
(1.17e8.06)

Area-level covariates
Income inequality
1.00
1.00
.76 (.32e1.84)
.69
Economic deprivation
1.00
1.00
.26 (.10e0.70)
.61
.44 (.16e1.24)
.97
Danger
1.00
1.00
1.00 (.36e2.82)
1.84
.95 (.29e3.06)
1.17
Disorder
1.00
1.00
.81 (.26e2.58)
.58
1.97 (.69e5.67)
.62
Proportion black
1.00
1.00
2.20 (.50e9.67)
.63
5.68 (1.11e29.25)
1.53
Individual-level covariates
1.00
.50 (.23e1.06)
.5 (.16e1.58)
1.00
.92 (.44e1.90)
1.31 (.44e1.90)
Age, years
1.00
3.15 (.70e14.28)
.83 (.15e4.67)
1.83 (.50e6.75)
2.94 (.53e16.28)
5.41 (.52e55.93)

1.00
1.49 (.74e3.00)

(.67e10.36)
(.26e3.19)
(.25e3.29)
(.44e5.03)
(.51e24.68)

(.54e2.59)
(.14e2.39)

1.00
.38 (.16e0.87)
1.01 (.70e1.46)

1.00
1.03
.58
1.00
1.01
.37

(.68e10.30)
(.27e3.16)
(.25e3.27)
(.44e4.99)
(.51e24.45)

1.00
1.54
2.02
1.94
1.79
1.92

1.00
1.54
2.00
1.93
1.78
1.78

(.65e3.43)
(.23e4.35)

(.61e3.90)
(.77e5.30)
(.83e4.51)
(.66e4.83)
(.59e6.19)

(.67e1.57)
(.33e0.99)

(.87e3.22)
(1.09e2.99)
(.82e2.43)
(.98e3.79)
(1.19e8.49)

(1.42e3.26)
(.28e1.59)

CI ¼ conﬁdence interval; OR ¼ odds ratio.

reduce the stress [36]. Aggression has also been shown to be a
maladaptive way for boys to cope with stress [35]. Committing
acts of aggression and violence might be ways in which boys deal
with stressful comparisons stemming from income inequality.
An unexpected ﬁnding from our study is that although income inequality appeared to be detrimental to nonblack adolescents, income inequality was observed to be protective for
aggression and violence among blacks. A possible explanation is
that racial residential segregation confounds the association
between income inequality and violence in neighborhoods
where black youth reside. In other words, African-American
families are segregated into high-poverty neighborhoods
where income inequality is kept artiﬁcially low (because all the
households are equally poor). The same neighborhoods also
suffer from a higher burden of violence. By contrast, the “high
income inequality” neighborhoods where black youth reside
may be more racially integrated.
In neighborhoods that are desegregated, or have low proportions of African-Americans, black boys may be more likely
to be provoked into aggressive acts when living in close
proximity to their nonblack neighbors. Unfortunately, we were
limited in the number of neighborhoods in the BYS and lacked

power to conduct analyses stratiﬁed by race, sex, and segregation and/or proportion of the neighborhood that was
African-American.
Our ﬁndings should be interpreted in light of limitations of
this study. First, cross-sectional data were used for this
investigation, therefore the temporal order of income
inequality and the aggression outcomes could not be
conﬁrmed. However, our study hypotheses and directionality
have intuitive appeal and are based on previous work. Second,
we used self-report for the aggression and violence outcomes.
Therefore, some misclassiﬁcation is possible, which was likely
non-differential and therefore tends to drive the estimates
toward the null. Because individual-level covariates, such as
household income or parental education, were not collected
by the BYS, residual confounding might be an issue. Since
these individual-level variables were not collected, we therefore had to use neighborhood-level socioeconomic score. Also,
the Baron and Kenny method of mediation assessment might
lead to biased results because unknown confounding may
exist between mediator and outcome [37,38]. Finally, these
results might only be generalizable to urban centers similar to
Boston.

1.00

1.50 (.93e2.40)
1.00

.47 (.32e0.69)

1.00

.78 (.29e2.14)
1.00

.72 (.32e1.64)

1.00

.66 (.27e1.57)
1.00

.52 (.20e1.32)

Future directions include conducting cohort studies to
conﬁrm the temporal sequence of neighborhood inequality and
aggression and violence outcomes and to determine this relationship across time. Because we were limited in the number of
neighborhoods, a larger sample size of both students and
neighborhoods is needed to fully test segregation-income
interaction effects.
In conclusion, ﬁndings from this study suggest that income
inequality is associated with aggression and violence among
adolescents living in an urban setting. Income inequality is
potentially detrimental to the development and well-being of all
adolescents living within a residential area. Future work needs to
use longitudinal data to determine more conclusively whether
income inequality is a determinant of aggression and violence.

.56 (.44e0.73)

1.00

.66 (.35e1.25)
.45 (.25e0.79)
.29 (.17e0.50)

1.21 (.68e2.17)
1.00

.57 (.37e0.87)

1.14 (.62e2.10)
1.00
1.62 (.84e3.14)
1.00
1.66 (.94e2.91)
1.00

1.92 (1.21e3.04)
1.00

1.00
1.00
1.00
1.00

Close family member
or friend murdered,
OR (95% CI)
Shot at, OR
(95% CI)
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Income inequality (ref:
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High
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Social Cohesion Score (ref:
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High
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OR (95% CI)

Beaten up, OR
(95% CI)

Attacked by someone
else, OR (95% CI)

Shown a gun,
OR (95% CI)

Witnessed a violent
death, OR (95% CI)
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