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Evidence on the relationship between income inequality and suicide is in-
consistent. Data from the New York City Office of the Chief Medical Examiner
for all fatal injuries was collected to conduct a multilevel case-control study. In
multilevel models, suicide decedents (z = 374) were more likely than accident con-
trols (n=453) to reside in neighborhoods with greater income inequality even
after controlling for individual characteristics; this relation was modified by age
with an effect overall and among decedents aged 15-34 but not among decedents
35-64. These data suggest that income inequality may contribute to the risk of

suicide in younger adults.

A combination of genetic, psychological, and
psychosocial factors likely contribute to the
risk of suicide (Berkman, Glass, Brissette, &
Seeman, 2000; Cullen & Whiteford, 2001;
Kawachi & Berkman, 2001; Mann et al,,
2000; Stanley & Mann, 1983; Stanley, Vir-
gilio, & Gershon, 1982). Psychosocial factors
(e.g., social support, social strain) are impor-
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tant in determining exposure to life-events,
developing coping mechanisms, and shaping
behavior that may aggravate or ameliorate an
individual’s predisposition toward suicide (Berk-
man et al., 2000; Cullen et al., 2001; Kawachi
et al., 2001).

Characteristics of the social environ-
ment, such as relative income distribution,
also may be important determinants of sui-
cide risk. Sociologists, like Emile Durkheim,
have long conceptualized suicide as a social
pathology and focused on the importance of
social structure in determining population
suicide rates (Berkman et al., 2000; Neele-
man, 2002). A number of ecological studies
have shown that characteristics of the social
context, including unemployment rates, eco-
nomic deprivation, and social fragmentation,
are associated with population suicide rates
(Aihara & Iki, 2003; Whitley, Gunnell, Dorl-
ing, & Smith, 1999). In contrast to ecological
studies of population suicide rates, few stud-
ies have considered how contextual factors
may shape individual suicide risk and even
fewer have done so using multilevel methods
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of analysis (Blakely, Atkinson, & O’Dea, 2003;
Borges, Anthony, & Garrison, 1995; Borrell
et al., 2002; Braucht, 1979; Dooley, Catalano,
Rook, & Serxner, 1989; Neeleman, 2002;
Neeleman, Wilson-Jones, & Wessely, 2001).

Although controversial, the relative
distribution of wealth in a society has been
hypothesized to affect health in multiple
ways. Income inequality may not only be as-
sociated with increased economic strain (Akers
& Sellers, 2004) and poorer material condi-
tions for some residents, but also may shape
the social context in which people live.
Neighborhoods with more inequitably dis-
tributed income may have lower collective
efficacy (Kawachi, Kennedy, & Wilkinson,
1999). Other components of social disorgani-
zation theory (e.g., urbanization, family dis-
ruption, ethnic heterogeneity, residential
mobility, and low socioeconomic status) also
may be important intermediaries linking in-
come inequality to suicide (Lowenkamp,
Cullen, & Pratt, 2003; Sampson & Groves,
1989). As a result of these hypothesized path-
ways, social controls on violence and deviant
behavior may be decreased (Kawachi et al,,
1999; Kennedy, Kawachi, Prothrow-Stith,
Lochner, & Gupta, 1998; Sampson, Rauden-
bush, & Earls, 1997). Income inequality may
promote psychosocial strain due to material
impoverishment, perceived position in the
social hierarchy, decreased sense of control,
and a paucity of opportunities (Whitley et al.,
1999). In addition, income inequality may
lead to maladaptive coping mechanisms in-
cluding deep discounting of future life
chances, greater impulsivity, and more risk-
taking behavior (Wilson & Daly, 1997).
Therefore it is plausible that income distri-
bution may be an important contextual de-
terminant of suicide risk (Blakely et al., 2003;
Fernquist, 2003; Gunnell, Middleton, Whit-
ley, Dorling, & Frankel, 2003; Lester, 1991;
Young & French, 1996).

There is limited empirical evidence in-
vestigating the relation of income inequality
to suicide. The results of extant studies are
difficult to interpret collectively due to vari-
ous levels of aggregation and differing study
designs involving purely cross-sectional de-
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signs, cross-sectional analyses of time-series
observations, and measurement of income in-
equality versus perceived income inequality.
"Two studies of time-series observations across
countries found a higher prevalence of sui-
cide in communities with higher income in-
equality (Cutright & Fernquist, 2000) and
perceived income inequality (Fernquist, 2003).
One study demonstrated an association be-
tween greater income inequality and lower
suicide rates (Unnithan, 1994). Two studies
failed to observe an association between sui-
cide and income inequality (Fernquist & Cut-
right, 1998; Lester, 1987). The evidence
from studies comparing populations within
the same nation are also difficult to interpret.
A time-series analysis in England and Wales
(Gunnell et al., 2003), and cross-sectional
studies of U.S. metropolitan areas (Lynch et
al., 1998) and urban counties (Kowalski,
Faupel, & Starr, 1987) found an association
between income inequality and suicide. In
contrast, no evidence of an association be-
tween these factors was found in rural U.S.
counties (Kowalski et al., 1987) or Indian
Health Service Areas (Young & French,
1996). Conclusions are also complicated by
assoclations that vary by age and gender in
some studies (Cutright et al., 2000; Fern-
quist, 2003; Gunnell et al., 2003). We are
aware of only one multilevel study that
looked specifically at income inequality and
suicide (Blakely et al., 2003). Blakely et al.
found no association between income in-
equality and individual risk of suicide overall;
however, an association between high income
inequality and female suicide risk approached
statistical significance.

We assessed the potential relation of
neighborhood income distribution to indi-
vidual risk of suicide through a multilevel
case-control study of New York City. We hy-
pothesized a priori that living in a neighbor-
hood with greater income inequality is asso-
ciated with a higher risk of suicide.

METHODS

We collected data from the New York
City (NYC) Office of the Chief Medical Ex-
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aminer (OCME) for all fatal injuries in 1996.
The OCME investigates all deaths suspected
to have occurred unnaturally within the five
boroughs of New York City. The manner of
death is determined by the OCME through
review of medical records, autopsy, forensic
evidence, and investigative interviews. In this
case-control analysis, suicides aged 15-64
were cases, and non-overdose accidental deaths
aged 15-64 were controls. Accidental deaths
included in these analyses as controls were
poisoning, asphyxiation, drowning, firearm
deaths, stabbing, electrocutions, blunt trauma,
crushing, falls, vehicular accidents, burns, ex-
plosions, environmental exposures, and other
accidents (Galea et al., 2003).

Age, race/ethnicity, and gender, as ex-
tracted from the OCME records, were the
individual demographics of primary interest
in this analysis. Given our intent to analyze
the data spatially, decedents were excluded if
there was incomplete documentation of their
residential address. Each decedent was as-
signed to his/her community district of resi-
dence, allowing community districts to serve
as our area of aggregation. The 59 com-
munity districts in New York City were
established in 1975 in an attempt to define
segments of the city that are relatively ho-
mogenous in terms of land use and popula-
tion (Wallin, Schill, & Daniels, 2002). There
is significant diversity between community
districts (Wallin et al., 2003) and they are
thought to reflect natural neighborhood divi-
sions. Each community district is a separate
political entity represented by a community
board (Wallin et al., 2002, 2003). Precedence
exists for using community districts in public
health and population studies; the NYC De-
partment of Health and Department of City
Planning regularly report health and demo-
graphic data at the level of the community
district. Other epidemiologic studies have
also been conducted using community dis-
tricts as the area of aggregation (Finkel &
Elkin, 2001; Galea et al., 2003; Marzuk et al.,
1997; Messner & Tardiff, 1986).

Contextual variables of interest included
a measure of mean neighborhood income
and two measures of income inequality. We

INcomE INEQUALITY AND SUICIDE

calculated the mean income of each commu-
nity district using 1990 U.S. Census per cap-
ita income data (Bureau of the Census, 1999).
We operationalized income inequality in two
ways: as the Gini coefficient (Galea et al.,
2003; Kawachi & Kennedy, 1997) and as the
percent of total income earned by the lowest
earning 70% of households within each com-
munity district (Galea et al., 2003; Kawachi
et al., 1997). These measures of income in-
equality were calculated from 1990 U.S.
Census Data (Bureau of the Census, 1999)
using household measures of income. Analy-
ses using both methods of calculating income
inequality resulted in identical conclusions
and as such we present here only data and
analyses regarding the Gini coefficient. Data
and analyses about the percent of total in-
come earned by the lowest earning 70% of
households is available from the authors.

We used chi-square tests and ¢ tests to
look for differences in the demographic char-
acteristics of suicide and accident decedents.
We fit bivariate logistic regression models to
initially examine the associations of demo-
graphic characteristics, neighborhood income,
and income inequality with manner of death.
We modeled neighborhood per capita in-
come with a quadratic term since this may
theoretically and empirically be a better rep-
resentation of the role of income in explain-
ing population health (Deaton, 2003; Judge
& Paterson, 2001).

We plotted the ecological association
between both measures of income inequality
and suicide rate per 100,000 person-years.
We fit multivariate, multilevel logistic regres-
sion models using generalized estimating
equations to explore the hypothesized rela-
tions between suicide, individual characteris-
tics of each decedent (race and age), income
distribution, and mean neighborhood per
capita income (Zeger & Liang, 1986). We
further analyzed the resulting models by
stratifying the decedents into two groups at
the approximate midpoint of the sample’s age
distribution. We estimated the degree to
which income inequality was associated with
an increased individual risk of death by sui-
cide relative to having a fatal accident by cal-
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culating odds ratios for the range of income
inequality observed across community dis-
tricts in our study using the midpoint of the
most egalitarian decile as the referent.

RESULTS

Decedents were excluded if they could
not be assigned to a NYC community district
based on their residence. Most (r = 70) of the
dropped individuals were not residents of
NYC; 14 were known to be homeless; 11
could be assigned to a borough but not to a
community district and the rest (z = 56) had
no available address information. Forty-nine
cases (11.6% of suicides) and 102 controls
(18.4% of accidents) were excluded resulting
in 374 suicide cases and 453 accident con-
trols. The demographics of individuals with-
out a known residence were similar to those
individuals with a known residence. Overall
and among accident controls, excluded indi-
viduals were slightly younger than included
individuals (mean age overall =37.4 vs 39.9,
p=0.033; mean age of controls=37.5 vs
40.6, p=0.034). There were no significant
differences between included. and excluded
suicide cases and there were also no other
significant differences between included and
excluded accident controls.

Table 1 describes the demographic char-
acteristics of the decedents in our sample.
Four hundred and twenty-three persons
committed suicide and 555 persons had a
non-overdose fatal accident in the five bor-
oughs of New York City during 1996 (total
n=978). The mean ages of cases and con-
trols were 38.9 (SD =12.6) and 40.6 (SD =
13.47) respectively. The difference in mean
age of cases and controls approached statisti-
cal significance (p = 0.06). Cases and controls
did not vary by gender, but cases were more
likely than controls to be White.

Table 1 also describes the community
districts in the sample. The average Gini co-
efficient among suicide and accident dece-
dents were 0.45 (SD =0.03) and 0.44 (SD =
0.04), respectively. The neighborhood per
capita income among suicide decedents was
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$17,809.92 (SD =$12717.19); the neighbor-
hood per capita income among accident de-
cedents was $14,550.02 (SD = $9004.96) (p <
0.001).

Table 2 presents bivariate logistic re-
gression models of the associations between
potential individual- and neighborhood-level
determinants and the likelihood of death oc-
curring as a result of committing suicide ver-
sus having a fatal accident. Cases (suicide de-
cedents) were more likely than controls to be
White, but less likely to be Black or Hispanic.
Increasing age was associated with a de-
creased likelihood of death occurring as a re-
sult of suicide, though this association was
not statistically significant. No differences
were seen between cases and controls by race/
ethnicity, measure of income inequality, per
capita income, or per capita income squared.

Figure 1 depicts the ecological associa-
tions between measures of income inequality
and the rates of suicide death by community
district. The associations were best repre-
sented using a spline model. Both measures
of income inequality were associated with
higher rates of suicide death. The degree of
income inequality was represented positively
by the Gini coefficient, whereas the degree
of income inequality was inversely repre-
sented by the percent of income earned by
the lowest earning 70% of households.

Table 3 presents three multilevel multi-
variable models. The models control for co-
variates allowing further exploration of as-
sociations between potential individual- and
neighborhood-level determinants and the
likelihood of death occurring as a result of
committing suicide versus having a fatal acci-
dent. The last two models stratify the data
by age.

Among decedents aged 15 to 64, sui-
cide decedents (cases) were more likely than
fatal accident victims (controls) to be
younger (p=0.013) and to live in neighbor-
hoods with high income inequality (p=
0.019), but less likely to be Black (p < 0.001)
or Hispanic (p<0.001); no differences in
cases and controls were seen by gender, per
capita income, or the quadratic form of per
capita income.
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TABLE 1

IncomEe INEQUALITY AND SulcIDE

Demographic and Neighborhood Characteristics of Suicide and Accident Deaths

(Age 15-64); New York City, 1996

Suicide Deaths

Accident Deaths

(n=374) (n=453)
Individual
characteristics M SD M SD p value*
Age 38.93 12.60 40.63 13.47 0.06
N % N % p value*

Gender

Male 289 77.30 357 78.80 0.60

Female 85 22.70 96 21.20
Race/Ethnicity

White 183 48.90 135 29.80 <0.001

Black 69 18.50 152 33.50

Hispanic 87 23.30 129 28.50

Other 35 9.40 37 8.20
Neighborhood
characteristics M SD M SD p value*
Gini coefficient? 0.45 0.03 0.44 0.04 0.14
Per capita income*  $17,809.92  $12,717.19  $14,550.02  $9,004.96  <0.001

*Chi-square test for categorical variables and 7 test for continuous variables

**Mean neighborhood income from 1990 US Census Data

tMeasure of income distribution; ranges from 0 (perfectly equitable income distri-

bution) to 1 (maximal maldistribution)

The findings among decedents aged
15-34 are similar to those of decedents aged
15-64 except with respect to age and per
capita income (squared.) Among decedents
aged 15-34, suicide decedents (cases) were
more likely than fatal accident victims (con-
trols) to live in neighborhoods with high in-
come inequality (p = 0.033) and low per cap-
ita income (as a quadratic term; p =0.032),
but less likely to be Black (p = 0.004) or His-
panic (p=0.007); no differences were seen
between cases and controls by gender or age
within this subset of younger decedents.

Among decedents aged 35-64, suicide
decedents were more likely than fatal acci-
dent victims to be younger (p=0.007) but
less likely to be Black (p < 0.001) or Hispanic
(p <0.001). In contrast to the findings for de-
cedents aged 15-64 and 15-34, no differ-
ences were seen between cases and controls

by neighborhood income inequality for dece-
dents aged 35—64. There were also no differ-
ences between cases and controls by gender,
per capita income or the quadratic form of
per capita income within this age group.

Figure 2 depicts the predicted odds of
death by suicide across the range of Gini co-
efficients observed in this study, based on our
multilevel multivariate logistic regression
model. For example, the odds of death due
to suicide in neighborhoods with high values
of Gini coefficient (greatest income inequal-
ity) was 1.9 times the odds of death due to
suicide neighborhoods with low values of
Gini coefficient (most egalitarian).

CONCLUSIONS

In this multilevel case-control study in
NYC, we found that persons living in neigh-
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TABLE 2
Unadjusted Relations Between Individual

and Neighborbood-Level Covariates and Risk
of Suicide; New York City, 1996

Beta SD  pvalue
Individual
characteristics
Age -0.01 0.01 0.057
Male** -0.05 0.18 0.766
Blackt -1.03 0.18 <0.001
Hispanict -0.67 0.18 <0.001
Othert -0.37 0.26 0.153
Neighborhood
characteristics
Gini coefficient® 235 ) 06 0.297
Per capita incomet 0.29 0.20 0.147
(Per capita income)’t  <0.01  0.03  0.961

*Measure of income distribution; ranges
from O (perfectly equitable income distribution) to 1
(maximal maldistribution)

**Female referent

TWhite race referent

tMean neighborhood income from 1990
U.S. Census Data

borhoods characterized by more inequitable
distribution of income had an increased like-
lihood of committing suicide relative to the
likelihood of sustaining a fatal accident. This
effect was modified by age. Income inequality
was associated with an increased likelihood of
death due to suicide among persons under
the age of 35 but not among persons 35 years
of age or older.

The multilevel design and small-level
analysis of neighborhoods within a single city
make this study of income inequality and sui-
cide unique. Previously published ecological
studies exploring income inequality and sui-
cide have been inconclusive with associations
varying by age, gender, level of aggregation,
and urbanicity (Cutright & Fernquist, 2000;
Fernquist, 2003; Fernquist & Cutright, 1998;
Gunnell et al., 2003; Kowalski et al., 1987;
Lester, 1987; Lynch et al., 1998; Unnithan,
1994; Young & French, 1996). Our findings
are consistent with cross-sectional studies

comparing urban populations (Kowalski et
al., 1987; Lynch et al., 1998). We are aware
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of only one other multilevel analysis assess-
ing the potential relation between income in-
equality and suicide (Blakely et al., 2003).
Our findings contradict those of Blakely et al.
who, in a multilevel study of 35 areas in New
Zealand, found no association between in-
come inequality and individual risk of sui-
cide, though they did find an association that
approached statistical significance between
high income inequality and female suicide
risk. There was no difference between suicide
decedents and fatal accident victims by gen-
der in our analysis.

Our findings, consistent with previous
cross-sectional studies of urban populations,
may suggest that the association between in-
come inequality and suicide is mediated by
qualities of the urban environment. Income
inequality and the urban environment may
interact to increase relative disinvestment,
reduce collective efficacy, and increase social
strain. Beyond collective efficacy, other com-
ponents of social disorganization theory, dif-
ferential opportunities theory, social control
theory, social learning theory, social bonding
theory, and the classic and contemporary an-
omie and strain theories of Merton, Cohen,
Miller, Messner and Rosenfield, and Agnew
(in Akers & Sellers, 2004) may link income
inequality to more proximate biologic, psy-
chologic, and social determinants of suicide.

We found that the association between
income inequality and risk of suicide was
present only among younger persons. This is
consistent with one study that showed that
an income inequality-suicide relation existed
only for young decedents who did not com-
mit suicide by inhalation or overdose (Gun-
nell et al., 2003), but is in contrast to findings
from an ecologic time-series analysis of data
from 1955 to 1989 that found this effect ex-
isted only among men 75 and older in all pe-
riods and among men ages 55 to 74 after
1960 (Cutright & Fernquist, 2000).

There are several possible explanations
for the mediating effect of age on the associa-
tion between income inequality and suicide.
First, younger persons may have fewer eco-

nomic resources and greater economic strain
(Akers & Sellers, 2004) and may be more sus-
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Figure 1. Population suicide rates by Gini coefficient in the neighborhood.

ceptible or may have greater exposure to bio-
logical and psychosocial stress. They also
may have fewer mitigating resources or bene-
fit less from those resources than older per-
sons. This effect may become more pro-
nounced if younger susceptible persons do
not survive to old age in neighborhoods with
greater income inequity. Second, income in-
equality may be related to the incidence of
suicide by increasing the number of suicide
attempts, but it may also change the inci-
dence of suicide by altering the lethality of
each attempt. In a study of attempted and
successful suicide in eight states, attempted
suicide was more common in younger per-
sons but the rate of completion was higher in
older persons (Spicer & Miller, 2000). This
difference was explained by the use of more
lethal means of suicide in older persons.
Younger persons living in neighborhoods
with greater income inequality may be more
likely to use more lethal means of suicide in
their attempts than younger persons in

neighborhoods with less income inequality.
For example, young persons in neighbor-
hoods with greater inequity may have greater
access to firearms (Berkman et al., 2000;
Neeleman, 2002), or they may be more likely
to use firearms in their suicide attempts even
after controlling for the accessibility of fire-
arms (Kennedy et al., 1998). Third, the rela-
tion of income inequality to suicide in
younger decedents may reflect neighbor-
hoods with increased social isolation. We
calculated neighborhood income inequality
using household measures of income. Neigh-
borhoods containing a mixed population of
young single-income and older multi-income
households may have greater income in-
equality. Young persons living by themselves
without the financial support of another
household member may have increased eco-
nomic strain and may be more susceptible to
anomie and the effects of social isolation.
The conclusions that can be drawn
from this study are limited by the scope of
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TABLE 3

Muiti-Level Models of the Relation Between
Income Inequality Indices and Suicide Mortality
for Entire Sample and Stratified by Age;

New York City, 1996

Gini coefficient®

Beta SD p value

Ages 15-64—whole group

Inequality Measure 5665 & 241 = 20,019
Per capita incomet 0.11 0.19 0.587
(Per capita income)’f 0.01 0.03 0.752
Age -0.02 0.01 0.013
Male** -0.02 0.17 0.921
Blackt -1.11 0.21 <0.001
Hispanict -0.78 0.18 <0.001
Othert -0.46 0.26 0.073
Ages 15-34
Inequality measure G985 875 =2 01058
Per capita income# -0.68 0.41  0.098
(Per capita income)’ 015510007+ 01032
Age <0.01 0.02 0.843
Male** -0.21 026 0412
Blackt -1.10 0.39 0.004
Hispanict -0.85 032  0.007
Othert -0.50 036 0.164
Ages 35-64
Inequality measure 416 3.12 0.182
Per capita incomef 0.49 031 0.118
(Per capita income)’t -0.05 0.05 0.276
Age -0.03 0.01  0.007
Male** 011210255 10:623
Blackt -1.08 0.25 <0.001
Hispanict -0.69 0.20 <0.001
Othert -0.36 036 0316

*Measure of income distribution; ranges
from O (perfectly equitable income distribution) to 1
(maximal maldistribution)

**Female referent

tWhite race referent

tMean neighborhood income from 1990
U.S. Census Data

our data collection. Mortality data does not
reflect unsuccessful suicide attempts or sui-
cidal ideation. The relation between income
inequality and attempted suicide may be dif-
ferent from the relation of income inequality
to the risk of completed suicide. Other limi-
tations of our study include the potential
misclassification of suicides and non-over-
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dose fatal accidents. Official records may un-
derestimate the prevalence of suicide by as
much as 10-38% (Carr, Hoge, Gardner, &
Potter, 2004; Ohberg & Lonngqvist, 1998;
Ovenstone, 1973). The validity of suicide
prevalence rates has been questioned in stud-
ies of suicide trends and cross-population
comparisons (Brent, Perper, & Allman, 1987,
Lester, 1992; Mohler & Earls, 2001). Sui-
cides may be misclassified as undetermined
deaths or fatal accidents particularly if the
decedent died from violent means or an over-
dose (Brent et al., 1987; Ohberg & Lonn-
qvist, 1998). Misclassification of suicide may
occur more often for decedents who are
young, Black (Mohler et al., 2001), or male
(Ohberg et al., 1998); however, these findings
are not consistent across studies (Brent et al.,
1987). The NYC OCME uses multiple in-
vestigative means to obtain unbiased deter-
minations of the manner of death. While
misclassification may still occur, the data used
in this study is from a single medical examin-
er’s office from 1996, maximizing the validity
of cross-population comparisons and mini-
mizing any potential changes in misclassifica-
tion over time. Although the exclusion of fa-
tal accidents resulting from an overdose does
nothing to correct case ascertainment, it
probably decreases the probability of confus-
ing a case as a control (Ohberg & Lonnqvist,
1998). Despite these precautions, it is possi-
ble that our findings are confounded by the
misclassification of suicide and non-overdose
fatal accidents if there are differences in case
ascertainment by age, level of income in-
equality, or neighborhood of residence.

Our decision to use community dis-
tricts as our level of aggregation is supported
by its representation of a political unit with
relative  intra-neighborhood homogeneity
and inter-neighborhood diversity. Further-
more, in the case of suicide, it is at this level
that some effects of collective efficacy and
other neighborhood determinants might be
mediated. The extant literature seems to sug-
gest a more consistent effect of income in-
equality on suicide in urban environments,
especially relative to population studies at the
cross-national level (Blakely et al., 2003; Cut-
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Figure 2. Predicted odds of death by suicide by the Gini coefficients observed across community districts in this study
using the midpoint of the most egalitarian decile as the referent.

right & Fernquist, 2000; Fernquist, 2003;
Fernquist & Cutright, 1998; Gunnell et al.,
2003; Kowalski et al., 1987; Lynch et al.,
1998; Lester, 1987; Unnithan, 1994; Young
et al., 1996). Despite these rationales, and the
precedence for the use of community dis-
tricts in other epidemiologic studies, we may
have chosen an inappropriate level of aggre-
gation. Aggregating data at the neighbor-
hood level rather than the census tract or zip
code level may mask small area characteris-
tics that mediate the observed association.
Nonetheless, our work analyzes data at a
lower level of aggregation than previous stud-
ies of income inequality and suicide.

We used accidental deaths as controls
in this multilevel case-control study. Al-
though accident controls have been used suc-
cessfully in other multilevel analyses (Galea
et al., 2003), our results must be interpreted
with due consideration to the choice of con-
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trol group. It is possible that the relative in-
crease of suicide risk in high income inequal-
ity neighborhoods reflects a lower risk of
accidents in these same neighborhoods. If in-
come inequality is also associated with an in-
creased rate of non-overdose fatal accidents
(Dedeoglu, 1990; Palazzo, Guest, & Alm-
gren, 2003; Valkonen et al., 2000), then using
non-overdose fatal accident decedents as our
controls would decrease the probability of
disproving the null hypothesis and would
likely underestimate the strength of the asso-
ciation between income inequality and sui-
cide. The consistency of the empiric findings
documented here with the hypothesized rela-
tions based on conceptual understanding of
the potential role of income inequality sug-
gest that our selection of controls adequately
represented the relevant population case-
base. The causes of fatal accidents in dece-
dents over the age of 65 are predominately
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short falls; a substantial proportion of these
are likely due to central nervous system defi-
cits, underlying dementia, and intra-cerebral
hemorrhages. As such, we restricted our
analysis to decedents aged 15 to 64. This re-
striction may obscure a relation between in-
come distribution and suicide in older pa-
tients. Excluded cases and controls differed
slightly by age but were otherwise demo-
graphically similar. A greater percentage of
controls were excluded than cases. These dif-
ferences are only likely to be significant if
there was bias in address ascertainment be-
tween cases and controls. Since our inclusion
criteria required a known address of resi-
dence within NYC, the findings of this study
cannot be extrapolated to comment on the
effect of income inequality and suicide on
homeless or transient populations in New
York. The relation of income inequality to
suicide in transient or homeless populations
is a potentially important question left unan-
swered by this study.

Our analyses are limited by the tempo-
rality of our data. Our measured outcomes
occurred in 1996. We used 1990 census data.
These conditions implicitly assume limited
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