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Abstract
A growing literature examines whether the poor, the working class, and people of color are
disproportionately likely to live in environmentally hazardous neighborhoods. This literature
assumes that environmental characteristics such as industrial pollution and hazardous waste are
detrimental to human health, an assumption that has not been well tested. Drawing upon the
sociology of mental health and environmental inequality studies, we ask whether industrial
activity has an impact on psychological well-being. We link individual-level survey data with data
from the U.S. Census and the Toxic Release Inventory and find that residential proximity to
industrial activity has a negative impact on mental health. This impact is both direct and mediated
by individuals’ perceptions of neighborhood disorder and personal powerlessness, and the impact
is greater for minorities and the poor than it is for whites and wealthier individuals. These results
suggest that public health officials need to take seriously the mental health impacts of living near
industrial facilities.

A growing body of literature seeks to determine whether the poor, the working class, and
people of color are disproportionately likely to live in environmentally hazardous
neighborhoods (United Church of Christ 1987; Mohai and Bryant 1992; Hofrichter 1993;
Anderton et al. 1994; Clarke and Gerlak 1998; Hockman and Morris 1998; Stretesky and
Hogan 1998). An important underlying assumption of this literature is that the presence of
negative environmental characteristics (such as industrial pollution, hazardous waste, and
noise) and the absence of positive environmental characteristics (such as parks, trees, and
open spaces) are detrimental to human health. However, while many researchers have
addressed the issue of differential proximity and exposure to environmental hazards, the
underlying assumption that environmental hazards negatively impact human health has been
less well documented.

We seek to remedy this shortcoming by asking whether industrial activity, measured at the
neighborhood level, has a negative impact on individual psychological well-being. Drawing
upon the sociology of mental health and environmental inequality studies we hypothesize
that residential proximity to industrial activity has a negative impact on mental health and
that this impact is both direct and mediated by individual perceptions of neighborhood
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disorder and feelings of personal powerlessness. Finally, we hypothesize that the negative
impact of industrial activity upon mental health is more pronounced for minorities and the
poor than it is for whites and wealthier individuals.

In setting forth these hypotheses, we are not arguing that residential proximity to industrial
activity is psychologically harmful because residents of industrial neighborhoods are
disproportionately exposed to environmental pollutants, although this may in fact be the
case. Instead, we are arguing that residential proximity to industrial activity is
psychologically harmful because many individuals perceive industrial activity negatively, as
a potential health threat or a sign of neighborhood disorder. We believe that many
individuals find residential proximity to industrial activity to be stressful and, therefore, that
people who live near industrial activity experience worse mental health than those who do
not live near industrial activity. In other words, while not discounting the possibility that
residential proximity to industrial activity has physiological effects that adversely impact
mental health, we wish to explore the possibility that residential proximity to industrial
activity negatively impacts mental health by increasing individuals’ levels of stress.

LITERATURE REVIEW
Stress and Mental Health

Sociologists interested in explaining individual- and group-level variation in mental health
outcomes have broken the “stress process” down into three components: sources, mediators,
and manifestations of stress (Pearlin et al. 1981). Individual- and group-level variation in
mental health outcomes can be explained by differences in exposure to stressors and in
access to resources that help individuals cope with stress.

Sources of stress include life events, such as divorce or a death in the family, and ongoing
conditions associated with particular social roles and contexts, commonly referred to as
chronic strains or stressors. Chronic stressors, which include living under conditions of
economic hardship and being widowed, are “relatively enduring problems, conflicts, and
threats that many people face in their daily lives” (Pearlin 1989:245). Turner, Wheaton, and
Lloyd (1995) find that chronic stressors contribute more to social group differences in
mental health than do discrete life events, and Avison and Turner (1988) conclude that
chronic strains have a greater long-term impact on psychological well-being than do life
events.

Most researchers examining the impact of chronic stressors on mental health have focused
on individual-level chronic strains such as the characteristics of the social roles individuals
inhabit, socioeconomic status, and household responsibilities. Only recently have
researchers focused on the link between the broader social context and psychological well-
being. For instance, in later versions of his stress process model, Pearlin (Pearlin and Skaff
1996; Pearlin 1999) argues that the social environment contains a set of potential chronic
stressors he calls “ambient strains” that can negatively affect mental health outcomes. New
research on the impact of social context on mental health supports Pearlin’s model (Tausig
and Fenwick 1999; Ross 2000; Aneshensel and Sucoff 1996). For example, Reynolds (1997)
demonstrates that industrial employment conditions have a significant impact on the
psychological well-being of industrial employees, and Caspi and colleagues (2000) find that
children’s mental health is worse in neighborhoods dominated by government subsidized
housing, low incomes, high unemployment, and single parent households than it is in other
neighborhoods.
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In the following sections we present our argument for why local industrial activity should
also be considered a neighborhood-level chronic stressor that, like employment conditions
and neighborhood poverty, negatively impacts mental health.

Environmental Inequality, Industrial Activity, and Stress
The field of environmental inequality studies arose in the late 1980s and early 1990s in
response to claims made by environmental justice activists that poor, working class, and
people of color communities are disproportionately exposed to environmental pollutants, are
angry about their disproportionate exposure, and want the burden of exposure to be
distributed more equitably throughout society (Mohai and Bryant 1992; Szasz and Meuser
1997). In making these claims, environmental justice activists were not simply arguing that
environmental inequality is an important social problem. They were also challenging
assumptions made by mainstream environmental organizations, business leaders, and
government officials that poor, working-class, and minority communities do not care about
environmental issues and that these communities care more about the availability of
industrial jobs than the pollution and health risks associated with industrial activity (Bullard
1992a; Taylor 1992; Mohai and Bryant 1998).

This critique has important implications for social scientists. In particular, it forces us to
reevaluate our own assumptions about the value that poor and working-class communities
place on local industrial activity and to ask whether local industrial activity represents a
positive social good, a negative social good, or some combination of the two. On the one
hand, if as spatial mismatch theorists and others have assumed (Wilson 1987; Bullard
1992a; Ihlanfeldt and Sjoquist 1998; Mohai and Bryant 1998), local industrial activity is
good for and viewed positively by poor and working-class individuals—as a source of jobs
and tax revenue—then it is unlikely that residential proximity to industrial activity has a
negative effect on individual mental health. On the other hand, if poor and working-class
individuals, like their middle- and upper-class counterparts, view local industrial activity
negatively—as a potential health threat or sign of neighborhood disorder—then proximity to
industrial facilities is likely to be stressful regardless of class, and as a result it is likely to
have a negative impact on mental health.

Industrial activity as health threat—Evidence that many people find industrial activity
to be noxious and personally threatening comes from two sources: environmental justice
movement activism and social science survey data. When the 1993 General Social Survey
(Davis, Smith, and Marsden 1999) asked a sub-sample of respondents a battery of questions
about the environment and environmental pollution, 51 percent of these respondents stated
that industrial air pollution is “very to extremely” dangerous to their families, 54 percent
viewed water pollution as being dangerous to their families, and 90 percent believed that the
government should regulate industry in order to protect the environment.

Similarly, using data from the University of Michigan’s 1990 Detroit Area Study, Mohai
and Bryant (1998) found that respondents’ concerns about their local environment increased
with greater residential proximity to polluting industrial facilities, commercial hazardous
waste facilities, and uncontrolled hazardous waste sites. This suggests not only that Detroit
metropolitan area residents are aware of the presence of industrial facilities in their
neighborhoods, but also that they would like to avoid living in the heavily polluted,
industrial neighborhoods that make up much of their metropolitan area.

Finally, the increase in recent decades in the number of community-based environmental
organizations dedicated to removing or banning industrial hazards from their neighborhoods
indicates that concern over the negative impact of industrial activity is widespread (Taylor
1992; Austin and Schill 1994). Between 1992 and 2000, the number of environmental
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justice organizations listed in the People of Color Environmental Groups Directory
increased from 200 to over 400 (Bullard 1992b; Environmental Justice Resource Center
2000). Furthermore, according to a representative from the Center for Health, Environment,
and Justice, an environmental justice organization that offers advice to community-based
environmental justice groups, each year the organization receives calls from individuals and
groups in 560 cities and towns throughout the United States.

Given the apparently widespread belief that industrial activity is noxious and threatening,
and that residential proximity to such activity is highly undesirable, it is reasonable to expect
that many people find residential proximity to industrial activity to be chronically stressful
and, therefore, psychologically distressing.

Residential proximity to industrial activity is also likely to increase individual feelings of
personal powerlessness, further increasing distress. Powerlessness is a learned expectation
that life outcomes are the result of forces external to oneself (Seeman 1959, 1983; Mirowsky
and Ross 1986, 1989). Powerlessness develops as individuals learn to expect that their
actions will not lead to desired outcomes as a result of repeated exposure to situations over
which they have little control (Geis and Ross 1998).

There is reason to expect that living near industrial facilities may expose individuals to such
situations. Industrial and governmental decision makers are often anonymous or distant
figures who have few if any ties to local communities. Moreover, decisions about safe
pollution levels, pollution mitigation, and economic development are often made with little
or no consultation with local communities, and sometimes such decisions are made in the
face of significant community resistance (Bullard 1994; Hofrichter 1993). Furthermore,
individuals who live in industrial neighborhoods may lack the resources to enable them to
escape such neighborhoods. Continued exposure to negative neighborhood conditions has
also been linked theoretically and empirically to feelings of fear and powerlessness in prior
research (Seligman 1975; Taylor and Shumaker 1990; Ross, Reynolds, and Geis 2000), and
feelings of personal powerlessness are an important predictor of psychological distress
(Seeman 1959, 1983; Mirowsky and Ross 1989, 1990). Thus, it is likely that the impact of
residential proximity to industrial activity on psychological distress is at least partially
mediated by feelings of powerlessness.

Industrial activity, perceptions of disorder, and distress—Ross and colleagues
(2000) argue that neighborhood disorder—which can be defined as the repeated violation of
neighborhood norms within neighborhood boundaries (Meier 1982; Sampson and Groves
1989)—increases psychological distress by continually reminding neighborhood residents
that they live in unsafe, unhealthy environments:

Neighborhood order and disorder are indicated by visible cues perceived by
residents. Neighborhoods characterized by order are clean and safe …
neighborhoods characterized by disorder present residents with observable signs
that social control has broken down. In these neighborhoods, residents encounter
litter, vandalism, graffiti, noise, drug use, trouble with neighbors, and other
incivilities associated with a breakdown of social control. (Ross et al. 2000:584)

Thus, perceptions of neighborhood disorder are based on visible signs that may be both
social and physical in nature (Skogan 1990; Skogan and Maxfield 1981; Taylor and Hale
1986).

We extend Ross and colleagues’ argument (2000) by hypothesizing that industrial activity
may also be perceived as a visible sign of social disorder that, like noise, vandalism, and
drug use, increases psychological distress by constantly reminding residents that they live in

DOWNEY and VAN WILLIGEN Page 4

J Health Soc Behav. Author manuscript; available in PMC 2011 August 26.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



an unsafe, unhealthy, and socially undesirable neighborhood. This is particularly likely to be
the case when residents perceive industrial activity to be threatening to their health and that
of their loved ones. In addition, residents may perceive industrial activity to be a sign of
social disorder because industrial facilities bring more traffic and noise into a neighborhood
than is socially desirable or because individuals who work in and deliver goods to industrial
facilities may not be influenced by neighborhood social norms and may use neighborhood
resources while contributing little to the community. Residents may also believe that
industrial facilities degrade the natural beauty of their neighborhoods and prevent the
establishment of neighborhood green spaces. Thus, even if residents do not perceive
industrial activity to be a direct health threat, they may still perceive industrial
neighborhoods to be more disorderly than nonindustrial neighborhoods.

We argue, therefore, that industrial activity should lead to psychological distress at least in
part because of its impact on perceptions of social disorder. Moreover, the inability to
escape disorderly neighborhoods, exert control over dangerous or undesirable conditions,
and influence decisions affecting neighborhood order are likely to engender feelings of
personal powerlessness (Ross et al. 2000). As a result, people living near industrial activity
should report relatively high levels of neighborhood disorder and personal powerlessness,
which ultimately should lead to psychological distress.

The Social Distribution of Distress: Differential Proximity versus Differential Impact
As noted above, the social distribution of distress is determined not only by unequal
exposure to stressful life conditions, but also by two important mediating factors: (1)
unequal access to physical and psychological resources that relieve stress and (2) the
specific positive or negative values individuals and groups assign to potential stressors
(McLanahan and Booth 1989; Pearlin 1989; Reynolds 1997).

Because resources and values likely vary from one social group to another, the impact of
industrial activity on psychological well-being also likely varies across social groups. For
example, proximity to industrial activity may have a less pronounced psychological impact
on low-income and minority individuals than on wealthier individuals and whites because
low-income and minority individuals may be more likely to perceive industrial activity as a
normal feature of their residential environment or as a source of potential employment.
Conversely, because poor people and minorities tend to have higher levels of distress and
fewer stress-mediating resources than do whites and wealthier individuals (Mirowsky and
Ross 1986, 1990), they may experience greater psychological harm from living near
industrial activity than do wealthier individuals and whites. Thus, it is important to
differentiate between proximity inequality (inequality in the distribution of social groups
around industrial facilities) and impact inequality (inequality in the social distribution of
psychological distress arising from residential proximity to industrial activity). The former
suggests that we will find a statistical correlation between subordinate group status and the
presence of industrial activity, while the latter suggests we will find an interaction effect of
industrial activity and subordinate group status on distress. These expectations are not
mutually exclusive.

SUMMARY
The analyses presented test the following hypotheses (see Figure 1): (1) residential
proximity to industrial activity has a direct, positive association with perceptions of
neighborhood disorder, feelings of personal powerlessness, and psychological distress; (2)
perceptions of disorder mediate the relationship between residential proximity and feelings
of personal powerlessness; (3) perceptions of disorder and powerlessness mediate the
relationship between residential proximity and distress; and (4) the relationships between
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residential proximity and distress, disorder, and powerlessness vary according to respondent
income and minority status. We also test the environmental inequality hypothesis that lower-
income people, blacks, and Hispanics are more likely than higher-income people, whites,
and non-Hispanics to live near environmental hazards.

DATA AND METHODS
Data

We link individual-level data from the 1995 Community, Crime, and Health Survey (CCH:
Ross and Britt, principal investigators) with 1990 U.S. Census data and 1995 Toxic Release
Inventory (TRI) data, using Census tracts as our unit of analysis. We use the CCH data to
measure distress, feelings of personal powerlessness, and perceptions of neighborhood
disorder; the TRI data to create indicators of visible industrial activity; and the Census data
to control for neighborhood context.

The Community, Crime, and Health Survey—The CCH is a telephone survey of a
probability sample of Illinois households. Respondents were selected using a prescreened
random-digit dialing method and were limited to English-speaking adults (18 or older).
Interviews were completed with 2,482 respondents, about 73 percent of the eligible persons
who were contacted (Ross et al. 2000).

The Toxic Release Inventory—The TRI is an Environmental Protection Agency
database that records the number of pounds of specified toxic chemicals released into the
environment each year by manufacturing facilities that employ 10 or more full-time workers
and manufacture, process, or use these specified chemicals in specified quantities.1 The TRI
also records the number of pounds of toxic waste that TRI facilities generate each year. This
number is calculated by summing the pounds of waste that each facility recycles, treats,
burns, transfers to other sites, and releases into the environment each year.

We use the TRI to create our indicators of “visible industrial activity” for several reasons.
First, the TRI is the most comprehensive, address-specific record of U.S. manufacturing
activity that is currently available to the public. Second, the TRI is used by many
environmental inequality researchers. Thus, the results of our analyses are directly
comparable to those of many other environmental inequality studies. Third, we can use the
pounds of waste generated by each facility as a proxy for facility size and visibility.2 Fourth,
by eliminating the smallest, least visible manufacturing facilities from the database, the TRI
allows us to create more valid indicators of visible industrial activity than we could create if
we included in our calculations all the manufacturing facilities that exist in our study area.

Study Area
Because locating manufacturing facilities on a map is a very time intensive endeavor that is
easier to accomplish in highly urbanized areas than in rural areas, our study area is limited to
respondent Census tracts in 18 Illinois counties, including all counties in the Chicago
metropolitan area (study area maps are available from the authors upon request). Study area
counties were chosen based on the number of respondents in each county and the percentage
of manufacturing facilities in each county that were successfully located on a map. No study
area county had fewer than 22 respondents or a successful facility mapping rate below 53.8

1In 1995, the specified quantities were 25,000 pounds for facilities that manufacture or process TRI chemicals and 10,000 pounds for
facilities that use TRI chemicals.
2Other measures of facility size and visibility—such as the number of employees, square footage, or economic output of the facilities
in the database—would have been preferable. However, these measures are not available in the TRI database.
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percent,3 and most study area counties had significantly higher mapping rates and at least 50
respondents.4 In order to determine whether low facility mapping rates affected our results,
we reran the analyses reported below using data derived solely from the 5 study area
counties with the highest facility mapping rates. The results of these analyses are
substantively identical to those presented, giving us confidence that our results are not
unduly affected by measurement error.

Our 18 county database includes 1,210 of the 2,482 respondents in the original CCH
database. Respondents included in the 18 county database are broadly representative of the
sample as a whole, with only one exception. Black respondents make up 13 percent of our
respondents, as opposed to 9 percent in the original dataset. Nevertheless, the distributions
of the outcome variables of interest are remarkably similar among the respondents included
in the analyses versus those in the broader sample (detailed results are available from the
authors upon request).

Concepts and Measurement
Outcome measures—Depression, our measure of psychological distress, is measured
with a modified version of the Center for Epidemiological Studies Depression Scale
(Radloff 1977; Ross and Mirowsky 1984). Respondents were asked, “How many days
during the past week (0–7) have you …” (1) “felt you couldn’t get going,” (2) “felt sad,” (3)
“had trouble getting to sleep or staying asleep,” (4) “felt that everything was an effort,” (5)
“felt lonely,” (6) “felt you couldn’t shake the blues,” (7) “had trouble keeping your mind on
what you were doing,” (8) “enjoyed life,” (9) “felt happy,” and (10) “felt hopeful.” Items 8–
10 were reverse coded. Responses were averaged to create an index ranging from 0 to 7,
with higher numbers representing greater symptoms of depression (alpha = .83).

Individuals’ relative sense of having control over their lives (power vs. powerlessness) is
measured using a 2 × 2 index that balances statements claiming or denying control over
good or bad outcomes (Mirowsky and Ross 1991). Individuals were asked to indicate the
extent to which they agree or disagree with the following statements: (1) “The really good
things that happen to me are mostly luck”; (2) “There’s no sense planning a lot—if
something good is going to happen it will”; (3) “Most of my problems are due to bad
breaks”; (4) “I have little control over the bad things that happen to me”; (5) “I am
responsible for my own successes”; (6) “I can do just about anything I really set my mind
to”; (7) “My misfortunes are the result of mistakes I have made”; and (8) “I am responsible
for my failures.” Responses to the perceived lack of control questions (1–4) are coded
strongly disagree (−2), disagree (−1), agree (1), strongly agree (2), and responses to the
perceived control questions (5–8) are coded strongly disagree (2), disagree (1), agree (−1),
strongly agree (−2). Respondents who indicated they “don’t know” were coded 0 on all
questions. From these responses, a mean score, perceived control index was created, ranging
from a high sense of powerlessness (2) to a low sense of powerlessness (−2) (alpha = .57).

Perceived neighborhood disorder was measured using the Ross-Mirowsky Perceived
Neighborhood Disorder Scale (Ross and Mirowsky 1999). The scale takes into account
aspects of both physical and social order and disorder. To measure physical order/disorder,
respondents were asked to indicate the extent to which they agree with the following
statements: (1) “There is a lot of graffiti in my neighborhood”; (2) “My neighborhood is
noisy”; (3) “Vandalism is common in my neighborhood”; (4) “There are a lot of abandoned
buildings in my neighborhood”; (5) “My neighborhood is clean”; and (6) “People in my

3No nonstudy area county had more than 16 respondents, and most had fewer than 5.
4We could have greatly increased our manufacturing facility mapping rate by restricting the study to Chicago. However, we did not
want to confine our analysis solely to a major metropolitan area.
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neighborhood take good care of their houses and apartments.” To measure social order/
disorder, respondents were asked the extent to which they agree with the following
statements: (1) “There are too many people hanging around on the streets near my home”;
(2) “There is a lot of crime in my neighborhood”; (3) “There is too much drug use in my
neighborhood”; (4) “There is too much alcohol use in my neighborhood”; (5) “I’m always
having trouble with my neighbors”; (6) “In my neighborhood people watch out for each
other”; (7) “My neighborhood is safe”; and (8) “I can trust most people in my
neighborhood.” The original questions were coded strongly agree (1) to strongly disagree
(4). Negatively worded questions were reverse scored, and the responses to the 15 questions
were averaged so that 4 indicates a high level of perceived disorder and 1 indicates a low
level of disorder (alpha = .91).

Industrial activity—Our industrial activity indicators were created by first locating TRI
facilities on a Census tract map and then converting this map into a rectangular grid
composed of cells whose dimensions are 25 meters by 25 meters in length. We then
calculated (1) the number of TRI facilities located within a ¼-kilometer radius of the center
of each grid cell and (2) the pounds of waste generated within a ¼-kilometer radius of the
center of each grid cell. Finally, for each of these variables we took the sum of the values of
all the cells in each tract and divided this sum by the number of cells in each tract. This gave
us two tract-level indicators: the average number of facilities in a tract, or the number of TRI
facilities within a ¼-kilometer radius of the average tract cell, and the average waste
generated in a tract, or the pounds of waste generated within a ¼-kilometer radius of the
average tract cell (measured in tens of thousands of pounds).5 We use average waste
generated in addition to average number of facilities because average waste generated
provides us with a gauge of facility size not captured by average number of facilities or any
of the other variables included in the TRI. This is important because it is likely that large
facilities will be perceived as more noxious, threatening, and disorderly than small facilities.

In using average waste generated as a proxy for facility size we are assuming that larger
facilities generate more waste than smaller facilities. This assumption is supported by Grant,
Bergesen, and Jones (2002), who found that chemical factory size is positively associated
with facility emissions. Still, we cannot discount the possibility that any association we
uncover between average waste generated and mental health is due to toxic waste exposure
rather than negative perceptions of large facilities.

Control variables—We include two neighborhood-level control variables in our analyses,
neighborhood stability and neighborhood poverty. These measures have a documented
association with social control and disorder (Ross et al. 2000; Schulz et al. 2000).6
Neighborhood stability is defined as the percentage of people in a tract who lived in the
same house five years ago, and poverty is defined as the percentage of families in a tract
living in poverty in 1990. The percentage of black residents and the percentage of Hispanic
residents are used in testing the environmental inequality hypothesis. We transformed each
of these variables into a mean deviation score by subtracting the mean from each value of
the variable in order to avoid multicollinearity between these variables and individual
measures of socioeconomic status also included in the analyses (Bryk and Raudenbush

5These indicators take facility location and tract size into account. They also allow facilities located within a ¼ kilometer of a tract
boundary to influence people living on the other side of that boundary. As a result, they are more valid indicators of visible threat than
are the number of facilities or pounds of waste in a tract.
6Previous studies on the relationship between community context and psychological well-being find that other neighborhood-level
characteristics—such as the percentage of single parent households, percentage of people without high school diplomas, and
percentage of vacant housing in the tract—are also related to psychological well-being (Robert 1999; Ross 2000). We tested these
community-context variables and found them to be insignificant predictors of our outcome variables. Thus, we pruned them from the
analyses.
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1992). We also include a control variable in the multivariate analyses, which is coded 1 if
the respondent lives in the Chicago metropolitan area and 0 if outside the metropolitan area.
This allows us to control for any unmeasured differences that may exist between the
metropolitan area and other regions in the study area.7

Finally, we include a set of individual- and family-level control variables that have been
associated with mental health outcomes in previous research (Horwitz and Scheid 1999).
Female respondent is coded 1 if the respondent is female and 0 if the respondent is male.
Education is the highest year of schooling the respondent has completed, coded intervally.
Employed is coded 1 if the respondent is employed in a paid job outside the home and 0 if
not. Married is coded 1 if the respondent is married or lives with a “significant other” and 0
if not. Own house is coded 1 if the respondent indicated that he or she owns the home in
which she or he lives and 0 if he or she rents or has some other arrangement. Parent is coded
1 if the respondent has children under the age of 18 living in his or her home and 0 if not.
Age is the respondent’s age in years. Black respondent is coded 1 if the respondent identified
him or herself as black or African American and 0 if not.8 Hispanic respondent is coded 1 if
the respondent identified herself or himself as Hispanic, Puerto Rican, or Latin American
and 0 if not. Family income is the respondent’s pretax family income in 1993, measured in
thousands of dollars. Missing values for income were imputed using regression analysis and
reassigned based on the individual’s sex, race, age, education, employment status, marital
status, and parental status. The analyses presented below were replicated without the
imputation of missing values on income, and the results were the same.

Spatial Autocorrelation
Approximately 56 percent of the respondents in our sample lived in a tract with at least one
other respondent, raising the possibility that ordinary least squares (OLS) regression
residuals would be spatially correlated. In order to test for this possibility, we calculated two
measures of spatial correlation—Moran’s I statistic and Geary’s C ratio—using S-plus, a
statistical software package that can calculate the neighbor-weights matrices used to test and
control for spatial autocorrelation. Although we detected spatial autocorrelation when we
used the second and third neighbor weights matrices, the results we obtained using S-plus’s
autoregressive modeling techniques were virtually identical to those we obtained using OLS
regression. Thus, we report our OLS results.

RESULTS
The first hypothesis we test is that study area facilities and pollution are distributed
“inequitably” according to race, Hispanic ethnicity, and income. Table 1 shows that neither
black respondent nor percent black in the Census tract is significantly associated with
average number of facilities or average waste generated. However, Hispanic respondent,
percent Hispanic, percent poverty, and respondent’s family income are all weakly correlated
with average number of facilities and average waste generated in the expected directions.
Thus, respondents with higher incomes live in tracts with lower average facility and average
waste levels than do respondents with lower incomes (r = −.044 and r = −.046; p < .05);
Hispanic respondents live in tracts with higher average facility and average waste levels than
do non-Hispanic respondents (r = .113 and r = .088, p < .001); and as the percentage of
Hispanics in a Census tract increases, so too do the number of facilities and pounds of waste
within a ¼-kilometer radius of the average tract cell (r = .151 and r = .128, p < .001).
Finally, as the proportion of people in a tract living in poverty increases, so too do the

7We also estimated the multivariate models replacing the Chicago control variable with population density. The results were identical.
8Ninety percent of those who did not identify themselves as black or African American identified themselves as white, and 95.2
percent of study area respondents identified themselves as being black, white, and/or Hispanic.
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number of facilities and pounds of waste within a ¼-kilometer radius of the average tract
cell (r = .088 and r = .090, p < .001).

Thus, while we find some evidence of differential proximity to facilities and waste,
particularly according to Hispanic ethnicity and percent Hispanic in a tract, the significant
relationships are relatively weak. This is typical of much, but by no means all,
environmental inequality research, which finds consistently significant relationships
between neighborhood income and environmental hazard presence, but inconsistent and
often weak statistical associations between race, Hispanic ethnicity, and environmental
hazard presence (Anderton et al. 1994; Oakes, Anderton, and Anderson 1996; Yandle and
Burton 1996; Szasz and Meuser 1997; Sadd et al. 1999).

Table 1 also shows that industrial activity is weakly but consistently correlated with
disorder, depressive symptoms, and powerlessness. Individuals who live in tracts with high
average facility levels report more symptoms of depression (r = .051, p < .05), perceive their
neighborhoods to have greater levels of disorder (r = .084, p < .01), and feel that they have
less control over their lives (r = .069, p < .01) than do individuals who live in tracts with
lower average facility levels. Likewise, individuals who live in Census tracts with high
levels of average waste report higher levels of depression symptoms (r = .050, p < .05),
higher levels of disorder (r = .071, p < .01), and lower levels of control (r = .068, p < .01)
than do individuals who live in tracts with lower average waste levels.

Although these results support our hypothesis that industrial activity is positively associated
with perceptions of disorder, feelings of personal powerlessness, and symptoms of
depression, they may be spurious. In order to test the hypothesis that residential proximity to
environmental hazards is positively associated with feelings of disorder, net of individual
and other neighborhood characteristics, we regress disorder on our two measures of
industrial threat, controlling for neighborhood poverty, neighborhood stability, the Chicago
metropolitan area dummy, and a set of respondent characteristics listed at the bottom of
Table 2. Model 1 presents the regression for average number of facilities, and model 2
presents a regression for average waste.

Table 2 shows us that the relationship between disorder and industrial activity is curvilinear,
regardless of which indicator of industrial activity we use. Average number of facilities and
average waste are positively associated with perceptions of social disorder until the
relationship plateaus, when the average number of facilities in a tract equals .482 in model 1,
and average waste equals 3,087,541 pounds in model 2.9 Since less than 1 percent of the
respondents in the study area lived in tracts with a higher average facility level than .482,
and since only one respondent lived in a tract with a higher average waste level than 3
million pounds, it is safe to conclude that the relationship between industrial activity and
perceptions of social disorder is positive for the vast majority of respondents. Moreover,
standardized coefficients reveal that the industrial activity indicators are more strongly
associated with disorder than are neighborhood stability and any of the individual-level
controls (the standardized coefficients for the individual-level controls are available from the
authors upon request). These results provide strong support for the hypothesis that
residential proximity to industrial activity is positively associated with perceived disorder.

Table 3 tests the hypothesis that residential proximity to industrial activity is positively
associated with feelings of powerlessness and that this association is mediated by
perceptions of disorder. Models 1 and 2 do this for average number of facilities, and models

9The following equation solves for the turning point at which the slope begins to decline: b1 + 2b2 X = 0, therefore X = −b1/2b2,
where b1 is the coefficient for the single term and b2 is the coefficient for the squared term.
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3 and 4 do this for average waste. Model 1 demonstrates that controlling for individual and
neighborhood characteristics, but not disorder, there is a positive linear relationship between
average number of facilities and perceived powerlessness (b = .339, p < .05).10 The
significant association between average waste and perceived powerlessness (model 3) is
positive until average waste equals 2,847,000 pounds and becomes negative thereafter. Only
one respondent in the study area lives in a tract with average waste levels greater than
2,847,000 pounds.

When we include perceived disorder in the regression equation, the association between
average number of facilities and perceived powerlessness becomes only marginally
significant (model 2), as does the association between average waste and perceived
powerlessness (model 4). These findings are consistent with our prediction that the
relationship between industrial activity and powerlessness is at least partially indirect, with
industrial activity leading to perceptions of disorder that in turn lead individuals to feel
powerless to control their lives.

Table 4 tests the hypothesis that industrial activity is positively associated with depression
and that this relationship is mediated by perceived powerlessness and disorder. Model 1
demonstrates that controlling for individual and neighborhood characteristics, but not
perceived disorder and powerlessness, the relationship between average number of facilities
and depressive symptoms is curvilinear, with the positive effect of facility presence tapering
off at an average of .388 facilities in a tract. Only 1 percent of residents live in tracts with
more than this level of exposure. This relationship is no longer significant, however, once
perceived disorder and powerlessness are stepped into the equation (model 2). Results not
reported here demonstrate that when powerlessness and disorder are stepped into the model
individually, they each contribute about equally to explaining the relationship between
average number of facilities and symptoms of depression.

The results are quite different for average waste, which has a positive linear relationship
with depressive symptoms both when perceived disorder and powerlessness are left out of
the equation (model 3, b = .003, p < .05) and when they are included in the equation (model
4, b = .003, p < .05). Thus, as the average waste in a tract increases, so too do the number of
depressive symptoms respondents report experiencing.

Finally, we test the hypothesis that the relationship between industrial activity and
psychological well-being varies according to respondent income and minority status. To test
this hypothesis, we calculated interaction terms between each of the two measures of
industrial activity and the black respondent, Hispanic respondent, and respondent income
variables. We then entered the interaction terms individually into the final models presented
in Tables 3 through 4.

The interaction results show that high levels of waste production result in fewer depressive
symptoms (b = −.0007, p < .01) and lower levels of powerlessness (b = −.0002, p < .05)
among higher income respondents than among lower income respondents and in more
depressive symptoms (b = .013, p < .001) and a greater sense of powerlessness (b = .005, p
< .05) among Hispanic respondents than among non-Hispanic respondents. Hispanic
respondents are also more likely than non-Hispanic respondents to describe neighborhoods
with high average facility presence levels as being disorderly (b = 1.540, p < .01). Finally,
high levels of waste production produce a greater sense of powerlessness among black
respondents than white respondents (b = .073, p < .05).

10Average number of facilities squared was dropped from models 1 and 2 because it was not significantly associated with the
dependent variable.
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DISCUSSION
Our goal in this article has been to test the argument that residential proximity to industrial
activity has a negative impact on psychological well-being. The results reported in the
previous section support this argument. They demonstrate that residential proximity to
industrial activity has a direct, positive association with perceptions of neighborhood
disorder, feelings of personal powerlessness, and depression; that perceptions of disorder
mediate the relationship between residential proximity and feelings of personal
powerlessness; and that perceptions of disorder and feelings of personal powerlessness
mediate the relationship between residential proximity and depression when proximity is
measured using the average number of facilities in a tract but not when it is measured using
average waste generated. Moreover, standardized coefficients show that the average number
of facilities in a tract and the average waste generated both have a stronger impact on
perceptions of disorder than do neighborhood stability or any of the nine individual-level
control variables included in the analysis. They also show that average waste is more
strongly associated with depression than is living in the Chicago metropolitan area,
neighborhood stability, or tract poverty rates. Finally, the interaction results demonstrate that
the relationship between residential proximity and feelings of personal powerlessness varies
according to respondent income, Hispanic status, and racial status and that the relationship
between residential proximity and depression varies according to respondent income and
Hispanic status.

In addition to demonstrating that there is a link between residential proximity to industrial
activity and psychological well-being, these findings advance our knowledge of the stress
process and environmental inequality in several ways. First, they suggest that mental health
researchers need to continue to expand their models to consider the impact that multiple
aspects of community context have on individual well-being. Not only did the industrial
activity measures employed in this study have a greater impact on depression than did most
of the individual-level variables traditionally included in mental health research, but they
also had an important impact on powerlessness, consistently one of the most important
predictors of psychological well-being in previous research (Mirowsky and Ross 1990). This
conclusion is consistent with those of other studies cited earlier in the article, which also
find community and social context to be important determinants of psychological well-
being. Second, these findings suggest that industrial activity may contribute to the well-
documented social gradient in health, not only because blacks, Hispanics, and lower-income
individuals often live in closer proximity to industrial activity than do whites and wealthier
individuals (Pastor, Sadd, and Morello-Frosch 2002; Sadd et al. 1999; Szasz and Meuser
1997), but also because the mental health impact of living in proximity to industrial activity
is greater for blacks, Hispanics, and lower-income individuals than it is for others.

Third, the findings reported above substantiate environmental inequality researchers’ claims
that concerns about industrial production are not confined solely to white, middle-class
America (Taylor 1992; Mohai and Bryant 1998). Black and lower-income respondents were
just as likely as white and higher-income respondents to associate industrial activity with
neighborhood disorder, and Hispanics were more likely than non-Hispanics to associate
industrial activity with neighborhood disorder. This finding demonstrates that blacks,
Hispanics, and lower-income people are aware of nearby industrial activity, and it suggests
that they are at least as likely as whites, non-Hispanics, and higher-income people to view
such activity negatively.

Fourth, in showing that at similar levels of industrial activity black respondents experience
higher levels of powerlessness than do whites, while lower-income and Hispanic
respondents experience higher levels of powerlessness and depression than do their
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counterparts, this article demonstrates that the residential distribution of social groups
around industrial facilities does not coincide perfectly with the social distribution of
psychological distress arising from residential proximity to industrial activity. In other
words, the social distribution of distress arising from residential proximity to industrial
activity cannot be fully explained by proximity inequality. This supports Pearlin’s argument
(1989 (1999) that mediating factors play an important role in the stress process, and it
suggests that the impact of industrial activity can be greater for some social groups than it is
for others, even when these groups are distributed evenly around industrial hazards.

Finally, the fact that the association between average number of facilities and depression is
fully mediated by disorder and powerlessness while the association between average waste
and depression is not suggests that the effect of industrial activity on depression is only
partially mediated by disorder and powerlessness. How we evaluate this finding depends on
our interpretation of the average waste variable. If, on the one hand, as argued earlier,
average waste is an indicator of facility size, then this finding (1) suggests that individuals
perceive larger industrial facilities to be more noxious and threatening than smaller
industrial facilities and (2) supports our argument that industrial activity increases
depression in part because individuals perceive industrial activity to be noxious and
threatening. If, on the other hand, we consider average waste to be an indicator of pollution
exposure, then this finding suggests that residential proximity to industrial activity may
increase depression levels through physical exposure to toxic and hazardous pollutants. It is
possible, of course, that both interpretations are correct.

As with any research, there are weaknesses with our study that deserve mention. First, low
facility mapping rates in many rural counties disqualified those counties’ respondents from
our analysis. As a result, our study overrepresents the experiences and perceptions of urban
and suburban residents. Nevertheless, our sample is neither a purely urban sample, nor
completely nonrandom. Our sample includes respondents from counties with population
densities ranging from 77 to 5,398 people per square mile, and although we did not select
counties at random, respondents from each county were selected at random for inclusion in
the survey sample. Second, although we exclude data from many low mapping rate counties,
some of the counties included in this study still have relatively low mapping rates. However,
as stated earlier, analyses conducted with data drawn solely from the five highest facility
mapping rate counties produced results substantively identical to the results presented here.

Third, we do not know from these data whether respondents in facility neighborhoods lack
the power to keep facilities out of their neighborhoods or have chosen to live in facility
neighborhoods knowing that the facilities were already there. This is a general problem in
the literature on environmental inequality. However, there is some evidence that facilities
are more likely to be sited in low-income and minority communities than in other
communities (Pastor, Sadd, and Hipp 2001) and that poor people and minorities do not
move into industrial neighborhoods in greater numbers than they move into other
neighborhoods (Oakes et al. 1996; Pastor at el. 2001). Most importantly, however, even if
poor and minority residents do move disproportionately into neighborhoods with industrial
facilities, it is likely the result of the high levels of economic and racial segregation present
in contemporary America (Massey and Denton 1993; Massey 1996). Thus, it is likely that
individuals who move into industrial neighborhoods have fewer residential choices than
those who do not and, therefore, that free choice should not be assumed.

Fourth, because TRI facilities represent only one type of industrial environmental hazard, it
is possible that we have inaccurately estimated the association between industrial activity
and psychological well-being. In order to determine whether results would have differed had
we included other industrial environmental hazards in our data set, we ran a set of analyses
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using hazardous waste data obtained from the Environmental Protection Agency’s Biennial
Reporting System (BRS) and Comprehensive Environmental Response, Compensation, and
Liability Information System (CERCLIS). We chose these data sets because environmental
inequality activists and researchers have been as concerned with the possible effects of
proximity and exposure to hazardous wastes as they have been with the effects of proximity
and exposure to factory pollution and because there is reason to believe that hazardous waste
facilities are more likely than factories to be located in minority and low-income
neighborhoods. Analyses show that BRS facilities—both large quantity generators and
treatment, storage, and disposal facilities (TSDFs)—are associated with powerlessness and
depression in the expected direction and at similar levels, and that TSDFs are associated
with perceived disorder in the expected direction. CERCLIS facilities (national priority list
facilities and non–national priority list facilities) are not significantly associated with
disorder, powerlessness, or depression, although this may be due to the fact that there are
relatively few CERCLIS facilities in our 18 county database. Finally, in our study area, BRS
and CERCLIS facilities are no more likely than TRI facilities to be located in minority or
low-income respondent neighborhoods. Given the general consistency of our TRI and BRS
findings, it appears unlikely that we have misestimated the association between industrial
activity and psychological well-being. Nevertheless, the anomalous findings regarding
CERCLIS facilities bear further investigation.

Finally, although it is beyond the scope of this article to determine why race and class are
not associated with any of these hazard indicators in Illinois, it is noteworthy that, unlike in
Krieg’s study of Boston (1998), our environmental inequality findings are the same no
matter which measures we use. As Krieg points out in his comparison of the associations
between race and income with Superfund sites and with TRI releases in the Boston area,
historical processes of industrialization and deindustrialization may play a role in shaping
patterns of environmental inequality within a given region.

CONCLUSION
In this article we have combined two research traditions—the sociology of mental health and
environmental inequality studies—to examine the impact of industrial activity on individual
well-being and have found that industrial activity is associated with perceptions of
individual powerlessness and neighborhood disorder, leading to higher levels of
psychological distress. Further research and more detailed survey data are needed to
determine exactly why industrial activity is associated with perceived disorder,
powerlessness, and depression and whether the association between industrial activity and
depression is due, in part, to physical exposure to industrial pollutants. Nevertheless, this
article has important implications for public health policy. Most importantly, it suggests that
public health officials need to take seriously the mental health impacts of living near
industrial facilities. It also suggests that if true equity in health impacts is to be achieved,
minority and low-income neighborhoods should be chosen less often than other
neighborhoods for the siting of industrial facilities because individuals from these groups
experience greater mental health impacts than others from residential proximity to industrial
activity.
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FIGURE 1.
Causal Model of the Relationship between Industrial Activity, Powerlessness, Disorder, and
Depression
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TABLE 2

Ordinary Least Squares Regression Analyses of Disorder Regressed on Facility Presence, Pounds of Waste,
and Control Variables (N = 1,210)

Model 1 Model 2

b B b B

Average number of facilities 1.353*** (.348) .164 —

Facilities squared −1.404** (.496) −.117 —

Average pounds of waste — .005** (.002) .175

Waste squared — −.000** (.000) −.176

Chicago metro area .430*** (.043) .267 .449*** (.043) .278

Neighborhood stability −.004** (.001) −.076 −.004** (.001) −.070

Percent people in poverty .017*** (.002) .261 .018*** (.002) .267

Constant 2.592*** (.116) 2.627*** (.117)

Adjusted R-squared .422 .419

F-statistic 59.892*** 59.048***

†
p < .10;

*
p < .05;

**
p < .01;

***
p < .001 (two-tailed tests)

Notes: Analyses control for respondents’ age, black respondent, Hispanic respondent, sex, married, parent, employed, family income, and home
owner. Standard errors are in parentheses.
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