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Abstract

Background Neighborhood environment, both actual and
perceived, is associated with health outcomes; however,
much of this research has relied on self-reports of these
outcomes.

Purpose The association between both perception of
neighborhood disorder and neighborhood poverty (as
measured by postal code socioeconomic status) was
examined in the prediction of health service usage.
Method Participants in a longitudinal project were con-
tacted in mid-adulthood regarding their perception of
neighborhood disorder. Their census tract data and medical
records were drawn from government databases.

Results Higher perceived neighborhood disorder was sig-
nificantly associated with higher levels of total health
services usage, lifestyle illnesses, specialist visits, and
emergency room visits, even when neighborhood poverty
and individual-level variables were controlled for. Neigh-
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borhood poverty was only significantly associated with
fewer total hospitalizations.

Conclusions Higher perceived neighborhood disorder was
associated with higher rates of health service usage,
suggesting further investigation into the mechanisms by
which perceptions of the environment influences health
outcomes.

Keywords Health service usage - Perceived neighborhood
disorder- Census tract data - Childhood aggression

Introduction

An expanding body of literature has suggested that the
association between objective measures of neighborhood
quality and residents’ health outcomes may be mediated by
individuals’ subjective perceptions of the neighborhoods in
which they live [1-4]. One important aspect of subjective
assessment of neighborhood is perception of neighborhood
disorder, which refers to the lack of social and physical
control individuals feel they have over events in their
neighborhoods [5] and is reflected by physical manifes-
tations such as litter, noise pollution, graffiti, gang activity,
and public substance abuse [6]. Results from past studies
link perception of neighborhood disorder to a number of
problematic self-reported health and behavioral outcomes,
even after controlling for census-derived measures of postal
code socioeconomic status [4, 7-10]. However, one of the
limitations of the research examining the impact of
neighborhood characteristics on health outcomes has been
the traditional reliance on self-reported health outcomes
[11]. The current study examined the association between
perceived neighborhood disorder and health service usage
in the context of neighborhood poverty (as measured by



ann. behav. med. (2012) 43:162-172

163

postal code socioeconomic status), individual-level adult
socioeconomic status, gender, and childhood aggression.

Perception of neighborhood disorder has been used in
the prediction of health and mental health outcomes for
several reasons. First, perception of neighborhood disorder
is associated with other objective assessments of the
neighborhood environment [12, 13]. Self-reports of the
neighborhood environment, including assessments of
disorder, offer a reliable and convenient way to assess
the neighborhood [14, 15], suggesting that self-reported
neighborhood disorder may add valuable information to
health service providers’ understanding of the context in
which the individual lives. However, perceived neigh-
borhood disorder and observer rated disorder are
significantly associated at moderate levels [16—18] so
that while people’s perception of their neighborhood
partially reflects the physical environment, it may also
provide additional information regarding the individual’s
experienced neighborhood that is not easily accessible
to external observers. Understanding the role of per-
ceived neighborhood disorder in determining health
outcomes allows for a better understanding of the
complex ways in which the neighborhood environment
influences health and can inform both health care
research and health care provision.

Neighborhood Disorder and Health

An association between perception of neighborhood disor-
der and health outcomes is probable for several reasons.
First, perceptions of neighborhood disorder and neighbor-
hood socioeconomic status are correlated [1, 7, 19], and
individuals who live in lower socioeconomic status neigh-
borhoods experience poorer health outcomes [20-22]. This
association reflects the well-established link between
individual-level poverty and health [23-25] and structural
differences between low and high socioeconomic status
neighborhoods regarding access to both health and health
enhancing services [26, 27].

While the impact of low socioeconomic status on
health may in part explain the association between
perception of neighborhood disorder and health out-
comes, a growing body of literature suggests that
perceived neighborhood disorder continues to be asso-
ciated with health and mental health outcomes despite
controlling for neighborhood- and individual-level so-
cioeconomic status [4, 28]. This subjective assessment of
the environment and the impact of this subjective
assessment may indeed be one of the factors by which
neighborhood disorder influences health [7, 29].

Several mechanisms potentially link perception of
neighborhood disorder to health outcomes beyond
disadvantage. First, negative appraisals of neighborhood

disorder are associated with higher levels of stress [30,
31], and elevated stress is associated with negative
health outcomes [32, 33]. For instance, perception of
neighborhood disorder is associated with greater fear of
neighborhood crime [34-36], even when general neigh-
borhood disadvantage has been controlled [37]. As fear of
crime is a significant source of stress [38], the impact of
this fear on subsequent health outcomes may be a possible
mechanism by which perceptions of neighborhood disor-
der influence health outcomes. Second, higher levels of
perceived neighborhood disorder have been linked with
lower levels of social support [38—40], and lowered levels
of social support are associated with negative health
outcomes [41]. Third, high perceived neighborhood
disorder and violence are associated with reduced self-
esteem [28], which is also associated with deleterious
health and mental health outcomes [42, 43]. Finally,
perceived neighborhood disorder may influence engage-
ment in health enhancing activities, such as walking,
outdoor exercise, and participation in organized physical
activities of neighborhood recreation services that may
have positive health benefits [44]. Neighborhood in
general plays a distal role in determining individual
health, and focusing on perceived neighborhood disorder
suggests multiple pathways by which the broader neigh-
borhood context influences individual well-being.

Factors Associated with Neighborhood Disorder

Individual-level factors influence perception of neigh-
borhood disorder and thus may be anticipated to
influence the impact of perception of neighborhood
disorder on health outcomes. Women and younger
people are more likely to be distressed by their
neighborhood environments [45-47], and higher levels
of educational attainment and income are associated with
both lower levels of perceived neighborhood disorder [45,
47] and lowered impact of perceived neighborhood
disorder on health outcomes [48]. Age, gender, educa-
tional attainment, and income would all be factors that
shape the way people interact with their neighborhood
environment. This differential exposure may reveal
different levels of disorder to the individual (e.g.,
younger people may spend more time interacting with
the neighborhood and may have more opportunities to
witness disorder, or women’s experiences of street
harassment may make neighborhoods seem more dangerous
and hostile). In this way, individual characteristics alter
the individual’s experienced neighborhood and the
subsequent impact of this perceived neighborhood
disorder on health outcomes.

While these demographic factors may shape the way
individuals interact with their environment, the current
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study sought to go a step further by examining the
impact of childhood aggression on the association
between perceived neighborhood disorder and health
care service usage. Indeed, childhood aggression repre-
sents a persistent and maladaptive pattern of behavior
that, after being learnt in childhood, influences the
individuals’ problem solving style across a wide variety
of contexts [49-51] and is associated with negative health
outcomes [24, 52, 53]. Childhood aggression is associated
with negative outcomes such as dropping out of school
[54-56] and living in poverty [56—58], which may
subsequently increase the likelihood of both negative
health outcomes and living in disadvantaged neighbor-
hoods. Aggression in general increases the likelihood of
an individual evaluating ambiguous situations as being
hostile or threatening [59]. Childhood aggression, then, as
reflecting a persistent pattern of behavior, may be
associated with adult aggression, such that aggressive
children become aggressive adults who perceive elevated
levels of disorder in their neighborhoods. Further, child-
hood and adolescent aggression increases the likelihood of
engaging in delinquent and criminal activity [60, 61],
which may familiarize individuals with disordered
aspects of their environment. Using childhood, rather
than adult aggression, provides a clearer picture of the
association between aggression and neighborhood disorder, as
assessments of adult aggression may be influenced by
frustration with current neighborhood conditions.

The Current Study

The impact of perceived neighborhood disorder, neigh-
borhood poverty, childhood aggression, and adult socio-
economic status on physical health and medical service
usage was examined in adults living in and around
Montreal, Canada. This study contributes to the existing
literature in three ways. First, Canada has a universal,
single-payer health care system that provides access at
no cost for most medical services. Previous research
with Canadian samples using both self-reported health
and linked medical records indicates that low-income
individuals use a disproportionate number of health
services, which is only partially accounted for by their
greater number of health problems [62—-64]. In addition
to using more health services, low-income individuals
have different patterns of health service usage, such as
they are less likely to visit a physician and more likely to
visit a hospital [63] and may be less likely to use some
kinds of preventative care services [65]. While income
continues to play a role in Canadian’s health disparities,
these disparities are less pronounced than those in the
USA [66], such that this health care system controls for
some, but not all, inequities in health service usage [67,

@ Springer

68] and would be anticipated to reduce the effect of both
individual and subsequent neighborhood poverty on
service usage.

Second, the current study relied on medical records
collected from the province of Québec. Relying on
medical service usage data corrects for the problems of
same-rater bias that may occur when both self-reports of
neighborhood disorder and health are used together.
Using medical data may also reduce recall bias,
particularly regarding benign medical acts such as well
checkups. Assessing medical service usage as an outcome can
provide valuable information for healthcare providers in
terms of how individual- and neighborhood-level factors
influence interactions with the healthcare system.

Third, the moderating role of individual demographic
and behavioral factors that interact with perceived
neighborhood disorder in the prediction of health
outcomes was examined. Testing the role of childhood
aggression and other individual-level factors as they
influence the association between perceived neighborhood
disorder and health service usage provides a unique opportu-
nity to integrate multiple contextual levels into the prediction
of health outcomes.

It was anticipated that individuals who perceived high
levels of neighborhood disorder would have higher rates of
medical service usage. Furthermore, when examined in the
context of the control variables, higher rates of health
service usage were anticipated to be associated with both
lower neighborhood poverty and higher perceptions of
neighborhood disorder, although perceived neighborhood
disorder was anticipated to have a greater impact on this
outcome. The association between perceived neighborhood
disorder and health service usage was also anticipated to be
significant even after controlling for demographic variables
and childhood aggression. Finally, the moderating roles of
the control variables, gender, age, income, educational
attainment, and childhood aggression were examined
regarding the impact of perceived neighborhood disorder.
Perceived neighborhood disorder was anticipated to have a
greater impact on health outcomes in women, younger
individuals, individuals with lower levels of educational
attainment and income, and individuals with higher levels
of childhood aggression.

Method

Participants

The Concordia Longitudinal Risk Project began with the
in-school screening of French-speaking school children

in grades 1, 4, and 7 classes in 1976-1977 and 1977—
1978. Participation in the screening was voluntary, with
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over 95% of the students consenting to participate. The
study was approved by the school board, as well as by
parent and teacher committees at each of the schools.
As was standard procedure during this time period, both
parents and children had the option to withdraw from
the study at any time. From the original 1,770
participants selected, a representative subsample was
recruited for the current study. During the second period
of data collection in 1999-2003, the participants were
between ages 28 and 40, with a mean age of 33.99 (SD
=2.75). Five hundred ninety-six individuals (354 wom-
en) had retrievable health and neighborhood data. Those
individuals who agreed to participate and had medical
records did not significantly differ from those individ-
uals who did not have available medical records based
on years of education, level of adult income, or
childhood aggression. The participants were white,
native French speakers living in 157 different postal
code areas, with approximately 60% living in the
greater Montréal area.

Dependent Variable
Health Service Usage

Provincial medical records between the years of 1992 and
2003 regarding all medical services utilized were obtained
from the Régie de 1’ Assurance-Maladie du Québec, for all
participants who had medical records with the province of
Québec. All permanent residents of the province are
covered by this “single-payer” system, which provides
payment for all costs incurred by medical services. The
medical records used in the present study covered all
contacts with the health care system occurring between the
years of 1992 and 2003, as these were the years that
medical records could be retrieved. The total number of
medical acts the individual received during this period was
used as the outcome variable to achieve a more cohesive
view of the individual’s health functioning. These records
contained numeric codes specifying medical acts, assess-
ments, and diagnostic information which were used to
construct five outcome variables: (1) total number of
medical acts performed within the province (minus all
obstetric and gynecological visits in order to allow for
fair comparison between men and women), (2) total
number of medical acts preformed due to lifestyle-
related illness (i.e., obesity, type Il diabetes, ulcers,
alcoholism, drug- abuse), (3) total visits to medical
specialists, (4) total emergency room visits, and (5) total
hospitalizations, descriptives for which can be seen in
Table 1. As would be expected, there was considerable
variability in healthcare usage, as some of these outcomes
such as emergency room visits and hospitalizations would

be naturally infrequent in a population of this age. Outliers
were present in the current data. Standardized procedures
were followed to manage these outliers, such that all
outliers that were three or more standard deviations away
from the mean were brought to just above three standard
deviations from the mean [69]. Even after making these
alterations, variables remained skewed.

Independent Variables
Childhood Aggression

The Pupil Evaluation Inventory [70] was used to assess
childhood aggression in the initial period of testing in
1976-1978. Students were asked to nominate up to four
classmates of each gender who fit the description stated in
the 20 items, which included questions such as “Those who
start a fight over nothing.” The students had the option of
nominating up to four students on each of the 20 aggression
items. Number of nominations were subsequently summed
and divided by class size for each student, such that
children who were nominated for few or no items would
receive low scores, while children who were nominated for
many items would receive higher scores. These total
scores were subsequently standardized for gender and
classroom, and this standardized value was employed in
the current analyses. Research has demonstrated that the
Pupil Evaluation Inventory peer nominations show very
high inter-rater reliability and internal consistency and
represent a valid and reliable method of rating children’s
aggression [71].

Perceived Neighborhood Disorder

The subscale of “neighborhood disorder” from the Neigh-
borhood for Children Rating Scales developed by Coulton,
Korbin and Su [72] was used to assess participants’
perception of their current neighborhood disorder in
1999-2003. This subscale contained questions regarding
common indices of neighborhood disorder such as litter,
poorly maintained property, public substance use, and
vandalism. These items were summed, such that a higher
score was associated with a higher rate of perceived
neighborhood disorder. The scale has a high level of
internal reliability («=0.93), is concordant with other
assessments of neighborhood disorder [72], and has been
previously used to examine health outcomes [45]. For the
purpose of the current analyses and in order to interpret
the interaction effects, neighborhood disorder was
dichotomized as to whether the participant had neigh-
borhood scores below 3 (indicative of lower levels of
neighborhood disorder) or of 3 and above (indicative of
high levels of neighborhood disorder).
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Table 1 Descriptive statistics

table (prior to removal of Mean SD Minimum Maximum
outliers)
Perception of neighborhood disorder 2.14 1.63 1.00 12.93
Census variables
Unemployed individuals (%) 5.10 1.50 2.00 9.00
Families earning 10,000 or less (%) 4.60 2.40 0.00 11.00
Medical service usage®
Total medical acts 91.27 99.05 3.00 1,738.00
Lifestyle illnesses 2.11 7.51 0.00 82.00
Specialist visits 46.73 63.12 0.00 1,030.00
Emergency room visits 40.39 80.82 0.00 1,668.00
Hospitalizations 1.97 3.77 0.00 75.00
SD standard deviation Individual variables
"Means. standard deviations Childhood aggression (standardized) 0.20 0.97 -1.59 3.14
minimu;n and maximums for, Education (total years) 12.47 2.56 5.00 21.00
medical service usage prior to Adult family income (CAD) 43,518.45 2,905.19 5,884.53 145,600.00

standardization of the data

Neighborhood Poverty

The current study used data collected from the 2001
Canadian Census Micro Data Set, a longer census form
sent to 20% of the general population in each Canadian
postal code. All indicators of neighborhood poverty were
significantly correlated (0.12 to 0.91); thus, two measures
of neighborhood poverty used in previous studies were
selected to represent neighborhood poverty [21, 73, 74].
These measures were percentage of unemployed individu-
als and percentage of households reporting incomes under
CAN $10,000 per year. A factor of these two variables was
created using principal component analyses and was used in
the current analyses.

Sociodemographic Factors

During the 1999-2003 wave of data collection, participants
were asked over the telephone about their total years of
education, as well as their current family income. Descrip-
tive statistics for these variables can be seen in Table 1.

Procedure

Participants were assessed in school-based sociometric
testing in 1976—-1977 and 1977-1978. Over 20 years later
and after a certification of the ethical acceptability of the
current study was issued in 1999, a representative subsam-
ple of participants from the original study were contacted
by telephone between 1999 and 2003 to request their
participation in the current wave of data collection. Those
interested in participating affirmed consent at this time.
Individuals who agreed to participate were given a package
of questionnaires including the Neighborhood Environment
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for Children Rating Scales [72]. Participants were finan-
cially compensated with $50 once the surveys were
returned. Included in the information gathered via the
questionnaire package was the participants’ postal code.
Using the first three letters and digits of the postal code,
census track data on the participants’ census tracks from the
year 2001 were retrieved and used in subsequent analyses.
Finally, medical data were collected from the Régie de
I’ Assurance-Maladie du Québec for the participants from
the years 1992-2003 in 2006.

Results

A MANOVA was used to assess the association between
perceived neighborhood disorder and lifestyle illness, total
hospitalizations, total emergency room usage, and total visits
to a specialist. Total medical acts was not included in this
initial MANOVA as this variable was a composite variable
composed from these and other medical acts. Preliminary
correlations between perceived neighborhood disorder, neigh-
borhood poverty, and health outcomes are presented in
Table 2. To further investigate these associations between
perception of neighborhood disorder, neighborhood poverty,
and control variables, linear regressions were employed.
Gender, age, years of education, and income were controlled
in the first step, childhood aggression was added in the
second step, neighborhood poverty was included in the third
step, and perception of neighborhood disorder was
included in the fourth step. Interaction terms were
included independently in the fifth step.

The MANOVA had a Wilks’ lambda of 0.98 (F (4, 591)=
3.83, p<0.001), and the value of Pillai’s trace was 0.03,
suggesting that there were significantly higher levels of
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Table 2 Association between control, predictor, and outcome variables

14.

13.

12.

11.

10.

0.08%*
—0.06
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4. Age

03

—0.12%*%  —0.22%%*

0.00
—0.02

0.11*
—0.09%*

0.03
0.01

0.12%*
—-0.07
—0.09*

0.15%*
—-0.03
—0.10*

0.06
—0.06
—0.01
—-0.07

0.11%*

0.03
—0.19%*
—0.12%x*

0.10%*
—-0.01
—-0.10*
—0.09%*

0.18%*

—0.04

0.07
—-0.03

0. 12%*
1.00

1.00

1

0.0

0.16%*
0.00

—0.16%*
—0.16%*

0.31%*
1.00

5. Education
6. Income

0.09%*

—0.12%*

—0.11%*

0.74%%*
0.06
0.00
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10. Infections
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1.00

00

11. Specialist visits

0.88%**
0.06
1.00

12. Emergency room visits
13. Well checkups
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£p<0.05; **p<0.01

medical service usage amongst individuals who perceived
their neighborhoods as having higher levels of disorder.
Further, tests of between-subject effects suggested that
this association remained true for all health service
usage outcomes except hospitalization. As seen in
Table 3, perception of neighborhood disorder was posi-
tively related to overall health service usage (total medical
acts), medical visits due to lifestyle-related illnesses,
medical visits to specialists, emergency room visits, and
total number of hospitalizations. These results suggest that
increased levels of perceived neighborhood disorder were
related to increased medical service usage. Conversely,
perception of neighborhood disorder was not related to
medical visits due to injuries, infections, obstetric and
gynecological visits, or well checkups (not presented).
Lower neighborhood poverty was not associated with any
of the health outcomes examined, with the exception of
increased number of hospitalizations.

The predictive effects of perception of neighborhood
disorder were observed while controlling for the predictive
effects of childhood aggression, level of education, adult
income, and actual neighborhood poverty based on census
data. Consistent with previous studies with this sample
[51], increased levels of childhood aggression were
found to predict greater overall service usage, more
visits to specialists, and more emergency room Visits.
Further, significant interactions were observed between
childhood aggression and perceived neighborhood dis-
order in predicting lifestyle illness (8=0.09, =2.01, p<
0.05), visits to specialists (5=0.09, t=2.19, p<0.05), total
emergency room visits (5=0.10, t=2.47, p<0.05), and
total hospitalizations (5=0.08, t=2.01, p<0.05). In all four
of these cases, there was no significant difference in health
service usage across level of disorder for individuals with
low levels of childhood aggression, or for individuals with
high levels of childhood aggression who perceived low
levels of neighborhood disorder. However, individuals
with high levels of childhood aggression, who perceived
high levels of neighborhood disorder, had the higher rates
of medical service usage.

A main effect of gender was found for total medical
service usage, medical visits to specialists, emergency
room visits, and total hospitalizations, suggesting that
women seek medical attention more frequently than
men. Significant interactions between gender and per-
ception of neighborhood disorder were found for
emergency room visits (3=0.09, r=2.05, p<0.05) as well
as for visits to specialists (=0.11, r=2.83, p<0.01). In
both cases, perception of neighborhood disorder was
associated with increased service usage for women, but
not for men. A main effect of education was found for
total medical acts. The interaction between education and
neighborhood disorder was significant (6=0.08, =1.95, p<
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0.05) such that when disorder was high, level of
education was not associated with total medical acts,
but when disorder was low, higher levels of education
predicted fewer medical acts. As can be seen in Table 3,
a main effect of income was found for total medical acts
and total emergency room visits, but in both of these
cases, the interaction term was not significant.

Finally, age was also interacted with neighborhood
disorder. No significant interactions were found regard-
ing total medical service usage, medical visits to
specialists, and medical acts due to lifestyle illness. A
significant interaction was found for emergency room
usage (5=0.08, t=2.09, p<0.05), such that no significant
difference in emergency room usage across level of
disorder was found for younger individuals, but for older
individuals, higher levels of disorder were associated with
higher rates of emergency room usage.

Discussion

The findings illustrate that higher perceived neighbor-
hood disorder was associated with higher levels of
medical service usage and continued to be associated
with total medical service usage, medical visits due to
lifestyle-related illnesses, emergency room visits, and
total hospitalizations even after controlling for the other
known health risks. These findings support previous
research linking perception of neighborhood disorder to
health outcomes [1-4], suggesting that perception of
neighborhood disorder may be an important determinant
in the association between neighborhood and health
outcomes. Further, childhood aggression, gender, and
educational attainment moderated the association between
perceived neighborhood disorder and health service
usage. Perceived neighborhood disorder may influence
these health outcomes via several pathways including
impact on individual stress levels, social support, access
to neighborhood services, self-concept, and depression
[28, 30, 31, 38-40, 44], all of which are associated with
negative health outcomes [32, 33, 41-43].

Unlike perception of neighborhood disorder, neigh-
borhood poverty was not associated with the majority of
the health service usage outcomes examined in the
current study, with the exception of hospitalizations.
Previous research linking neighborhood socioeconomic
status and health has frequently used self-reported health
outcomes [21, 22, 42], in older participants [20, 73, 75]
and in more economically heterogeneous, American
samples [75]. In many of these studies, neighborhood
poverty is used as a stand-in variable for individual
socioeconomic status. The lack of association between
neighborhood poverty and negative health outcomes may

have occurred due to the use of Canadian data. The
Canadian health care system, providing “universal coverage,”
may mitigate some of the association between neighborhood
poverty and deleterious health outcomes.

The one case in which neighborhood poverty was
significant may also be indicative of the unique role of
the Canadian health care system in determining the
association between socioeconomic status and health care
access. Within a Canadian context, low socioeconomic
status individuals are more likely to be hospitalized than
higher socioeconomic status individuals [63], and while
Quebec has a fairly comprehensive community clinic program
designed to address the health needs of individuals in both low
and high socioeconomic status areas [76], these clinics may act
to reduce problems associated with short-term medical service
use, but not the kinds of long-term, chronic problems that
require hospitalization within their catchment neighborhoods.
Finally, persistent hospitalizations may reflect the presence of
serious, debilitating illnesses that may deleteriously impact the
individual’s socioeconomic status, subsequently forcing them
to live in less expensive neighborhoods.

The current findings also go beyond previous research
by determining how perceived neighborhood disorder
interacted with childhood aggression. Childhood aggression
also related to health service usage and was found to
moderate the impact of perceived neighborhood disorder,
such that high levels of childhood aggression, coupled with
high levels of perceived neighborhood disorder, were
associated with the highest levels of health service usage.
Individuals high in childhood aggression may be more
sensitive to the stressors in their environment, such that
perceived disorder has a greater impact on their health.
Conversely, individuals with higher levels of childhood
aggression may also interact with their environment in such
a way that they are more aware of the level of neighbor-
hood disorder (e.g., delinquency and criminality). Indeed,
aggressive youth are more likely to be involved in
disorderly behavior, a trend that continues throughout
adulthood [77]. Adult aggression was not assessed in
the current study, and future research may be able to
clarify the role played by aggression by examining both
childhood and adult aggression in the prediction of
health outcomes.

Women’s perceptions of neighborhood disorder were
associated with health outcomes more frequently then
men’s perceptions. This may reflect gender differences in
stress caused by perceived neighborhood disorder. Women
in the current study did not report higher levels of
neighborhood disorder, but they may be more sensitive to
the negative ramifications of disorder in their neighbor-
hoods. Increased stress, as a result of neighborhood
disorder, has been suggested as a mechanism by which
neighborhood factors influence health outcomes [18].
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Educational attainment and income were anticipated
to moderate the relation between disorder and health
service usage. Higher levels of education were protec-
tive regarding total health care service usage for
individuals who perceived their neighborhoods as being
low in disorder, but not for individuals who perceived
their neighborhoods as being high in disorder. While the
research supporting the moderating effects of education-
al attainment and income on the relation between
neighborhood disorder and health outcomes is limited
[48], the difference between the present findings and
previous research may have occurred because the partic-
ipants in the present study had a lower level of extreme
economic distress.

The current findings did not suggest a significant
effect for age regarding the health service usage. A
significant interaction, however, was found regarding
emergency room usage, whereby disorder was associated
with service usage but only for older individuals. This
interaction, along with the other non-significant find-
ings, may suggest that lack of age effects occurred due
to the limited age of the participants. Future research
may better understand the relation between neighborhood and
health service usage by examining this association in a
sample with a wider age range.

Findings from the present study provide a unique
opportunity to explore the ways in which both individ-
ual and neighborhood factors influence medical service
usage in adulthood. Specifically, they support the role of
perceived neighborhood disorder in the relation between
neighborhood and health outcomes. However, there are
several limitations that can be addressed by future
research. Although census assessments of neighborhood
poverty and perceptions of neighborhood disorder are
related [13, 18], differences between these assessments
may reflect different geographic definitions of neighborhood
[78]. Thus, the fact that perception of neighborhood disorder
was more strongly associated with health outcomes when
compared with neighborhood poverty may indicate that the
individual’s experienced neighborhood is different from their
census-defined neighborhood but reflect the individual’s
experienced environment. Future research may wish to
include other objective assessments of neighborhood
disorder, or examine the overlap between census and
individual described neighborhood boundaries to establish
the relation between neighborhood disorder and individual-
level health.

The current study provided an opportunity to examine
factors influencing health service usage. However,
including variables such as family of origin socioeco-
nomic status that were not available in the current study
may have acted to further clarify the role of these
variables on individual-level health outcomes. Results
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are correlational, as the assessments of perceived
neighborhood disorder, census disadvantage, education,
and income were assessed during a time period that
overlapped with the assessment of health outcomes.
Future research, in which both perception of neighborhood
disorder and health service usage are assessed at multiple time
points, may help clarify the directionality of the current
findings. As well, the current findings suggest that
experienced stress may be an important factor in
determining the association between perceived neighbor-
hood disorder and health outcomes. Future research may
wish to include assessments of this variable. Finally, the
current study drew from a Canadian sample, reducing
the generalizability of these findings to other countries
without universal health care.

The current findings reflect the importance of perception
of neighborhood disorder in determining health outcomes
in a Canadian sample. By including childhood aggression,
as well as more traditional demographic variables, it was
possible to tease out the association between perceptions of
neighborhood disorder and health. It was also possible to
better understand how factors such as childhood aggression,
gender, educational attainment, and income acted to modify
the association between perceived neighborhood disorder
and health outcomes. The association between perceptions
of neighborhood disorder and health service usage suggests
designing interventions that address both individual
perceptions of the environment as well as community-
level poverty and disorder and indicates that the separate
needs of different demographic groups should be taken
into consideration in attempts to reduce the impact of
neighborhood factors on health care inequities.
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